
PAI-tT III.

THE FOOD
(H' Till';

FISHES

UNITED STATES.
Uy

G. BROWN GOODE.

Wl'I'H DISCUBSIONB OF TaE I'A.CIJ:'IC SPECIES BY DAVIn l:>. JORDA.N A.Nn TARLETON H. Rl'~A:N,

NOTES ON TIm }?ISHES 01" THE GULl<' 01" Ml~xrco I,lY 8U",Hl STEARt\8, A:sD CONTmBn
TIONS }'ROM JOSEPH W. COLLINS, N E. ATWOOD, MAlV'lHALL Md)ONALD,

R. EDWARD EAI~LL, LUDWIG KUMLmN, AND OTImH AUTHORITIES.

l!i3



ANALYSIS.

"Page.
H.-THE FIL'E }'UllnC", PIPB F."nF.s, AND ANGLl:aB ..••••• _ . . ,,' _ •••••••• _., ••• , _," •••••• •••••••••• •••• 169

46. The ONllln Sun Fishes (OrthagorilWidm). . _•.•..••.•.•.•• __ .. •••. .. .••••. t6!l
47. The Porcupine }<'jJ>IHJS (Diodo"ti4re)...... .•.•. ..•. .•.. ••.••... .•.. •••• ••••.••.•. •••••• 1:-0
<lB. The Bellow$·Fi",11 Family (TetradottUare) ...•.•....••••.• " " ..•... ". " _. _.. 170
49. The Trullk Fishes (UMrac«()1iiida,) .•.••••.•. ,. -< •••••••••••••• " ••• _ •••••••• ".," ,' _ •• _ ". •• 170
f,(). The PIle·.Fish )<'"mily (Bulisiidre) ","." _•• __ ' .. __ _" __ _............. •••• .••... .... 171
51. 'I'll<:! ~ll.-Hor&l Fawily (HiJlpooa.m.pidmL . ..•... .. ••.• 17>!
52. The Pipe·Jo'ish Family (SlIflgl1athida;) __ • .••• •••••• ••••. •••• .••••• •••••• •••• 172
f>.1. The Devil Jo'ialles (A".te;a1l.m-iidm and Malthtida;) ..•. ......................... '_" ••.•.... "", ""." ."" 17:l
54. The Goo»e 1'lsh (Lopldus pfBtatm'iu8) •• " " """ _.. , •• ' ."""," "". __ " ., _,", •••••..• __ .•••.. ...••. IT.~

l.-Tlllt FLAT 1~lllH:E8 AND }.-'HHThlDERIl ~'"' _.. _ " "' _ _. __ " •• . •••. .•.. .•••.. •.•. .•.• .... .... .•.. 17"
51;, The AlTwrican 80MB (Solciifi1l) .•••••••.••• _ " __ •• •••• •••••• 175
00. The Plaice (ParalicllthY8 tkntatUll) •.•• ......... __ .• •• •••• .•.•.•.•• •••• .••. ..•. .. .... 17B
57. The Bastard Halibut (I'aralkMhyultacultiBus) .- •.... _••• __ __ . __ "" -- IB2
58. The Flat 1-'i all or Wint-e>' Flonnder (PIJe!SJopleurrntecles a.mcriC<l>l1<.<') . • "" ....•••.. ' .. " . ".•••••••••• _.. 182
59. The Flat Jo'ishes and Sole8 of the Pacific Coa~t "" __ .. .. .. ..•. 184
60. The Halibut {Hip¥!9IQ~'u !~Jllgarl8)..••.• ............... ' ' " '" ". __ . . .. . .. . 180
61. 'rhe Sand Dal. or Rough Dab (Hippoglmsoidai platc.~oide.) " ..•....... _..........•......... "." 197
G2. The Grot'>nland '1' Il~hot ( Platysomatichtk!l~ ItiPPOIJ It!8lWiaes) ." .•• •• _•• •. •••.•. "_" """ . .• --. •.•••• 197
(~I. The Pol., }'lonnc1er or Craig Flounder (Glyplocepll-tJlua cytlog/oaaua) .• _ ." __ ._ "_...... • ••• .••. •••• ..•. 19~

G4. The 8potoo..l Band }<'Iounde~ (Lopkoputt« m«mtwta) ....... __ ....•••......••• ' •••.•.•. < ••••••••• ,. • Hill
.f.-TIIE COD FAMII.Y ANO ITS KINDRED ••••••..••.••_................ .•...•••••••.• .•••.••...•••. ..•..... 200

M. Tbe Cod (Gadu mon-ll1la) " - ". 200
86. The Tom Coc1~ (Micr"9ad~k>mood and H prozimU8) •••• .••• • ••••. ' .. "_." " _.•••....•.,.. 22:1
67. The Hl1(\llock lMelauogramlluur tllgltjhuu). •....•. " ..•.........•••.. "...... ..•••. 22:~

68. The Pollt'K:k (I't1llaohill-8 carbollarhI8} .•.• .••••.••••••.•••. ' .••••..••••.•••••.....•..••• , ...•••.. -.. lhlH
00. The Cllsk (Hr_ill. lJroemc) •••.....• ' .,.. . .. • .. . .•• 23:1
70. The HakeM (Phyd.. C';USIO, et,;.) ,"" .. __ ., "- -- 2:U
71. The Bnrhot, (Lota mllCl</osa). fly TARLETON H, BEAN •.• """ ..•. .•..•• •.•. z,Jr.
n. The Silver Hake /tull the M:erloceio. __ . _" .. __ .""" . _.".. .•• ••• ..•. 240
73. several UnimportAntJ<'amiJies related to th" GMiidre ...•..•.••.•••••...••..•.••.•..•• , .•.•.. _•••. 24:1
74. The La,nt, or &uuJ Eel (Am'9lodytes latlet'Otatus) •.•.•.••••...•.•...•••••..•.•.•••....•.••••••••• '.. 244

K.-WOLF-Jo'ISHEB, SCULPINS, AND WBASSItS •••..•..•••..•••••••••••.•••. .- " _. _.•. •••• 247

75. The Lye-odes Family (LyeodidaJ) .•••• , •••••••• <" ' •••••• " • " """" ,.. 247
76. The Wolf·Fishell or Sea Catfishes (.dtl(JI'TkicJuuliam) .. .•••. ...... .••••• •• •••• ••.• •••• •••• •••• 248
n. The Blenuy Family (Bk7ritiidrn) "" ,"" .•.•.• .••...•.... .•.. 250
78, The Toad-Pish (BIltracA!U11 Mrt) _.. " •••. 251
79. The Lump-Sueker : Lump.fish nnd Sea,Snails .•••.......... """ "" " . .•......... ,.. 253
SO. The GobiOl8 (GDbtUro) ..•. ............ _. _..•••.. """" .. , " '. __ " , ••. .•.... .•. 25<,
tn. The Sea-Robiu or GurnaI'd Family (Trig/ldal).... .. .. . • •.• •••• •.•••• .• • .. . ••.. . 25t>
82. Tbll Sculpin Tribll (CottMlal) ,.. 25l'l
83. The Rostl·Fish or Red Perch (llcblUttllllmaniaWl) _.•••..•. "- "- -- " "" - . 200
84~ The Rook Cods of the Pacific. By DAVlO S. J OBDAN .••••••••••••••....••. "_ .. _...... , ••••••• '" 262
&. The Rook Troutll (Ckirld~). By DAVID S. JORDAN , .' " ' •••••••• , ••••.•.• •••• 267
86. The TallWg or Black Fish (Tatl-tt>ga onltis) • _..•......••.•.••••.••.••........••.•..• __ ••••••... ,.. 2GB
87. The Chogeet or Cunner (Ct/rIltlla:bntll adepeNull) "" 273
8l3. The Parrot Fillh6ll and llOme of their Allies " .• _... ••...... 274
89. The DeIXloillclle QUd the Cieblill }'amilie6....•• ~ •.........•... """ .'. ••. . ..•.. .•.. ...••. 275
90. The Surf·Flllh Family (EMbWlooid<1r). By DAYID S. JORDAN" __ , ". 276
91. The lIoh&l'rllo FQmily (Gilrrida) ••••••• " •. """ , .. •• ••.. .. .. .•.• ••.•.. 279
W. The Th('llad~Fi8bFamlTy (Poll/ft_i4aI) ' ..•.•.•.•..• - - - -- -... m
.9:t The Surgeon.Fish Fatally (.Jocmliuride) ..•.•.•.•• , •.... ' ' .••••............• ". 279
9(. TkeAugel.Flah FanlUy (01u:BlmW/ltitiQl) •••• .••••• " • __ • •••• _. _•••.••••••• , •••••• -... . ••• ••• ••• ~

165



166 ANALYSIS.

Psge.
L.-TnF. MACKERti:L AND 1'1'8 AU..1KS ....•. __ .-' •••.••.••.•• .•• • _ • • • •• •••••• ..•• ••••.•• .••.• 21ll

95. The Mackexel (&o;nber HcmnbruH) ..• "'" .••••• .••••.•• ..•••• .... .••. ...••• :ttll
!l6. l'ho Clm}, Mack{,Tt'l (8CQmbel' ool1«s) ....•..••••.••••• .•.•••••.. •••• ...... •.•. .••••.•• ••• ••• :{03
n. Thtl 1"rigM,' Mac k..rel (Alals t"a:ani) •.•• .•..•.......•.....••..•..••... ,..... ..•... ...... .•.• 3iJ5
lIt!. The Spaui"h Madwfcl anu its Allies _."" •.••... ,. • ._ ....•• 307
00. 'I'ho Bnnit" (8m'lIa ",,'(jit~rrailca).. .....• . .•• .. _. """ 316

100. The Horse Mackerel, TUlluy, or Albicore (Orcy1tWl thYl1lll1-8) ••••••.•••.•.•••.•.•••..•• __ ••••• •••••• 320
lV1. The Little TUllllJ or Al vicore (OrcylI>J9 alliJwatJ18) •••••••••.••••..•••• __ "." •••••••••. 322
102. Tllc Silver Moon·Fish" _'" ".'" , " ••..•••• 322
103. The Ca\"ally, the Scad, and tll{, .Jnrel.'! _._ •. _'" '. __ 323
104. ThE' I'"mpano8 (1"racny'lloIU8 carOIi'lllt8, etc.) __ . • • _••• " • •••.••••.•••••• 326

10;,. 1'118 Pilat J.'isl> U'fJllCTbleli tindm') . _ __ '" __ __ ,, __ ••. ....•. 330
10/;' '1'110 Amber YiRhes amI th.. Leatljt,;r .Jaekeh...... .•••.....••• .•.... ...• . 331
107. The DOlphins (CorypnfJmidfl') " •. , _. . _ 332
108. 'rhe Rnddet'-F'ish Plllllil~' (Stromaklidre) _. __ •.•••. __ . • __ •• •.•••. 332
W9. Th .. DOTy, Heu-J<'iBh, and 0I,ah Families, , ", _. __ '" . ......•. .••........• 335
110. The CntJIL'tll Fi"ll (7'riehillr1l8 leptul'lls) .•.• ..................................,. ••• •••. .... 335
111. TIle 8wo.nl I··ish }'amily (Xiphiideu) . ...••....• _ ,"'" •••• " ••••.• 3:J6

M.-Tul': TILE·FnIII F lIIlLY AND OTHER!'., ,.••••••. •. •• • 360
112. The Tile·}'ish Family (Latilidw) .. .• _ •••.. _ _... :lfiO
113. The Red :Mullet }'amjJ~T (Ml.llidm) 361
114. The lcolltellK Family (lc,Qlltridm) __ •••• .•.• 361
11f>. Tho l:l-er.yx Family (Ber!lddw)..... .•••.•.. ••.• 361

N,-TnE DKI:M FAMILy _._ •••• __ 36'.l
116. Thl; 8'1u...teague (Cypo8cftm r6{}ale) ...••. ............. __ _, •••• " ••..•••.• _........... 362
117. '1'h,; Sl'ott~Al Sqneteague (Cgnoscion maculalmn). ,..... .••• ..•• •••••• .•• ••...• 365
118. The Silver 8'1neteaglu; (Cynl>HciOl. Il-Qtlwm).. . . •.. • " __ .. a67
119. The Drum (Pon07lial dram!8) _ _ _... 3b"7
120. The l'resh Watl,r Drmo (llaploidapotU8 U lHtWnl). B.y DAVID S. JORDAN .••• _•••• __ .•. __ a711
121. Th(l Spot, or Lnfayetw (Li08I~/I11~xap/huruI) . . __ . " •. _..••...•• " __ . . ::170
12'2. Th" Red Fi.h, or Bll.'l-R of U1A SOnt.1l (Scirena lICe/lata) . , ,...... .••••• .••. 3a
123. The Yellow '[lI,iI (Bairlii~lla ch-rylura) ...•• , __ •. .•.• 376
124. The King rish (Menlictrr-tUi nebul(Jsu~) ..•••. .••••. .•.• ..•.•. •.•••. •••• •••• •••••• 37"
12". The Whi tiugll ( Merttimrl'u~ albun1us and jJ.[. littortllis) ' . . __ . __ _. 376
126. The Croaker (Micropoy01l undulall,s) •.. •. . __ . .•. :J78

127. The Con'iullll antI ROl1cadoI"8 of t],c Paeilic eo.Hst. ny DAVID 8. JORPAN. ••••.. .••• ••.• ••••.. ••.• :\78
O,-811~;EPSlIF,AD, BASS, BREA:If, PERCll, ETC _ "' 381

12H. TIle Slleepsbead (Dip/ot/us pro'''' t-octlpnalus) ..••....•.•••••••••••.•..•.•. "'" •.•. •••• . .•. .••• 3Ell
12"J. Th" S,~np or 8euppang (8kmOtQIRUOl ChryjMp8 aud 8. Gardella) " _• • _" ••. __ . 3E!6
130. The SaiioTs' Cholet' (14,1loo0n rlltunOOides). ._ •. _. __ . _'" . -' .•••.. •... ;'193
131. Certain Minor Sparoid>< . :J94
132. The Red lIdld Gray Snapptln; ..••••.... '" ..•.•. .....• .••••. ..•.•• .•.. .•••.. .•.. 395
133. T1IO Gnmts or rig }'l~hes...... ...•.. ...• .••• .••. 397
134. The Big-Mouth Blnek Bass (MictYlpterlt8 ,all1loUle'), llntl the Small-Mouth BlMk Baas (M. Dolmniei) _. 401
135. The Snn·Fillies an.l their Allit>A. B~' DAVID S. JORDAN •• __ '., 404
136. The Sl,a BlU!II (&r:ranlls a/rariu!!) '" '. . .. •• .• •••. 407
137. The Groupers "..... 410
138, The Serrano!d F!~hesof the l'acific coast. By DAVlD S. ,JORDA...~ •••... ..•• .••. •... ••••.. .••• •... 413
139. The Yellow Perch (Pe~ca"'IRerica'la) .•.• .......................................... __ •••• •.•• __ 414
140. The Log P(\rt:h (l'ert'ina cap't'odes). By DAVlIl S. JORDAN •.• __ .. _ •••• •••. 417
141. The Pike Perehes " '. .•. .••. .. •. .. 417
142. Tbe Stril'etl BlUI8 (RQcull8 1i7ll'(t,tus) " '" 425
143. Thtl ~rhite Bwss (RQce~8 ckry8QpH) .. .•.. •••••• •.•. •••• 428
144.. The Yellow Bass (Rt>C<1W1 interruptus). , '" ••• •••.•••. 431
145. The White Perch (ROCCU8 americanU8) __ ••••••••••• ••••••• _"" ••• __ • " '" 431
146. The Blnefl~h FQmily (Polllatomik) •••••. •••• •••••• 433
1(1. The Cobia Qr Crab·Eater (Elaoalt< oallada) '... 444
148. The Triple Tail or Black Pereh (Lihqlel swri7t_enm)................... .•••.. ...•.. ••.• 444
149. The Moon Fi~b (Clwiroilipwlt8 faher) __ ••.••••• _. •••. 445
150. The I«>mora Family (Echenrididre) .••••.•••• __ •• •_.... ••• _. _••••.••• _•••.•• • _•• __ ••••~. 446

P.-BARJlACOUTA, MlJLLRT, PI~, AND MUMMICHOGS '" , 448
151. The Bo.n-aoo'.lta F60mil~T (Spltgrt!Cft-idU') "'''' •••••• 448
152. The Deal~FJ.lllh Family (Tr-ackyptt'ridoo) """ •. , __ ••• •••• 449
153. The YulJetEl (Mug'l al~la and M. brcuWeuf,,) """ •••••• •••• -t49



.ANALysis. 167

P.-BARnACOCT,4., MUI.I.El·, PIKE, A~D MUlIIMICHoo!:'-Continuell.
154. The Hand Slnelt~ or SiIw,r Side" (AtMrinjd/~}•.•••. ..••••• ,..... ••• .•••••••.•••••.. 4,>4;
15:>. '1'1", Stickleback PamilS (Oa8tiroslcidm) •••....•••••••••.. __ •• _•••••••••••••• __ • _•••• , ••.• 457
1[>6. The Silver Gar-fi8}Ie~ (lJe/onidm) • . ,. _"_ ._ _••••• _•• '.. 4[>8

If,7. Tho Flying·fish }'llUlilr tSoombl'l'f8odrl<l') _.. •• _•......... _. __ ' ., "" 4rll
158. Thc Pil;;e FlLTllily (E8OCidm) ._ .. - .. , .• __ "" __ 451
159. 1'hc Mummichog Pamjl~' (CyP1i>lodmllidm) _. ..•...... ••. .••••• •••••. 400

Q.-THE SALl'dOI' TmlJE -.- -.- ......• -- - -- - .• _ _- -- _ 468

1fiO. Tho Salmoll ("'almo 1Ialar ) _. __ - - - - - - _....••••... __ .. _ '" . •.•••. .. . . .. • 468
161. The Salln01m of the Pilcific. By D,4."w 8. JOlID4:N "" .••. •••• 474
16~. The Qnlmmt or Califol'uia Salmon (Onwl'hyncl,u8 chouich-a). B~· Ln'I~G"T()N STONE "'" 4.£1
\<';"\. 'l'he.Kamay-c'l"\1 or La,keTt'out ~Sah·di"I!.8nama!lcw;:I,) __ .. _ '''' _.... 4l'lf,
164. 'I'Ll' 81'"ekl~1 Trout (8a1;,,:lin""fmit';'Ialis) .. _-> ._. "_' _. __ .. _ .. """ ••••• 497
H05. Tlw 8ai1l1illg' or llnvllrilllJ Char (,'i«lrdillff~ rllp;.lIl1~).•..• __ . _.'" ..•..... , .•. - .••••..•.....•.. , f>{1(I

11>6. TI,e J)ull~' Varden Tmnt (8alrd/1!"~malma). IIy n"Vlll 8. JORn.n;: 504
Hi7. Tho Gl'aylinl( (T"ymaf/u~ tricolor) ....•. _. - - - - -' . -' _-- .•.• .. .. [;(~,

166. 1'Lo Lake ",,'hi te-fisll (C{)f'e1/0'0l1l8 d"l'riformi8). Uy R. r. GltAlm .• ' _. _.. __ . - . _. . ,,07
WH. Tho I,csseY \\'hite,fish"". By DAVIJ> S. JURDAN_._. . _. . . _ """ MI
1,0. 'Til" 81nelt Tn))" ......••••............ , _..•..•. _ .. _ " , •. - "" ,,4~\

171. Fllmililos related to the Ss,Jllloni<l;<; .• _ - " -., " .. 547
R.-THE HEUlU~G TmDl': ..••..•..••.••..••.•...•.•••..••..... _ _, .. "" - •....•.•.... _._ .__ _ '.4!1

172. Tlw H"rrillg (Cl"p(a "trr<,n!l!l~) .•.. .••... • ...• _ ••• _.... ' . • _. _ . .. __ . ',·Ifl
In. The HerrillA:" of ll,{, Pllcific CoaM, By IhvHl 8. ,fOIlDAX __ ......•.. , -"" lifo"
174. The ~.mh:\d.'l1 (lJreroorlill I!Jra"'.lIu~) _._ __ . """ __ . - -. _. ,,(Ill
n". The Gulf ~:"mIH~,lOll (prtro"r!ja paln",,,~). ..••..•...... __ , _.• " _•......•.•.. '" _. ..•. ;,75

S.-Tm,; SIIAI> A!'i1> THE AJ.IlWly,:A. By :MaMIIA Ll. MAC1)0l;AU' .•.••••••.....•.••• _... _' •. ' • _.... .... c.7il
l7n. The HiveI' H"rrillgs or Alewive.8 (CI"pea "'~I;l'alil, AlUl C. 1W'JlIlU8) . , • .... __ """ r,7lJ

117_ On tl1(· OMnrrmllO'; of tin; Brand, All'wif" ill "ert-aiu Lllkn._ "r N"w Y"rk. H\' TAIII.I-;TO;>1 1r. HilA,..... [,f'l'l

l7H. Tht' Inland Ah",dff1 or Skipja'Ck (Clllpm d .. r!fBIlc1I1"r;~) _•.....••••..... _ , - ...••. ,,~14
17!1. Th(l Sha,] (CI'fjJefl Bapidf8llima) _._ ._ _....... ,.!tl
1flO. 1'h" HiekoI'.Y Sha.J 01' 1J"af.towa<)('a (Olupea m"diQ(Jr/6) _ "" .. _. _' " .......• __ ••.•. ' ..•. li07

T.-l<'A MII.II<.!" R1U.A n;n 1'0 I'll F. CLUJ>EJD)!<; •• _ _ • __ .. .... _. • __ .. __ •.. • _-' _ iiHl

181. Tho Mud 8had (Dor",w~actpediallum) __ .' '" .•....... __ - _-, _ ._. _ ljlO
182. '1'1)('. Tarpnlll (.Jf"ga/op8 tArissoidf.s) __ . .. _ - - _ __ . _.. fUll

18:1. The Big·eye..l Hcniol/: " _ _- .. _ III I
184. The AllChovillS (l:.'ngl·aIllwO') ...... ...••• ' , " __ 611
lila. The J.ady.fi~ll Pamily (A/hI/11dm) •• __ ._ .. __ . ._. __ . _ _•• . ". __ . .. .. •... 1H2
l~. Thll Mmm.c:ye l"tuoily (llyodorHidw) .• • __ . """ .. _•••• _ . •.•... ...... ...... .... .... IjJ~

n.-CAltp, 81J(:Kt':1l". CATFlt;lH, ANI' r;F,J,~ _ .•••..•••• " _ _•..•. ," •••• _.• _••.•... ' _... 614
Hl7. Tho Snooker FaUlil.y (CfJ,ftnl/-om;d..,,). By DAVID S.•JoRDAN ........•• __ .. _•• , . _".. ..•... ..•.•• .•.. H14
18H. TLe Carp }<'alllily (C,~plin;dfY). By n vlP R. JomMN _. __ .. _ ' _ .;If,

18ll. The Carp (CypTim/~ carpw). B;y RnnOl.l'H HESSIU. .. _ ._. __ ._. __ . _.. fil~

189. Tile Catfl~h Family (Sil'''·ia(l'). H~' nA VII> S. JOlWAN __ •••••.. _., , .•...••• " _.. ••• Gr,
1911. The :Murn~'" (J[lIra'lIidff) __ •..... - IMI
\~\. 'r'\m Y,,,,\ \.1.1>911illa rll\,g«"l'l1o) _ __ " .•.•.••.• _.. ..•.•. \\'.\\}
192. The Conger Eel (Lep'o(>8plla1u8 f),mg~l·) '" " """ ••• _. ••• .. ri'lI;

V. fl,TUlt/U:ONlI, SIUTE", !':HARK~, AND LAMPREY!'>' __ • __ • •••••••• ._ _. __ - r",9
193~ T1Je Bowfins (..:':i1Rii.d~)._ ~ ~ ~ ~ ~ ~ ~ , ~ ~ .. ~ ~ ~ ~ + r + _ ~ .. ~ .. ~ y ~ ~ ~ ~ •••••• ~. tl{l9
194. The Patldle·liAhell (Pol./lodnntidm) .•.•••. "" ' _ __ " "" M6lJ
195. The Sturgtlbll" (Adp<Julfll·.d"'} .... •.•••.•.•••• _ ,,,. • ' " .____ 060
19fi. '1']"1 Chitll",ra. Pamily (i;/l"llfIJrid,p) ." •••. """ " ...•...•.. . ___ __ ____ nm
1m'. The Gar Pikes (J..epidosl>i/lm, _. __ •• _. __ .'_'" _• . • "0 __ •• " •••••••••••••••• "" fffi:\

198. Tho Torpedot'll and Sk~teR (Rai-w)........ ....•.•. •••••• .•• ••• (j(',(;

199. The Saw·fish (P1'i$ti8 peeUnatKs) .. _•••••.•.. "" _ "' ..•.••••• _ ' "" Ii/iS
200. The Sha.rks (Squall) _ ,,""" ___ __ f,(jl'l
201. The 811lark@lof'thePacificCoa.P.f. By DAVID S~ JOROAS ~~ .. __ "_~~~"'.9~~"'~ ++&~&_ W9r_r r~~~~ fi75
2&'2. The L&1t~Pt'e:~'8 ( P~trom'dzontldfl~) ~ _~. ~. ~ _ . _.. _.. __ . ~ ~ ~ .. ~ . ~ .. + _ ••• _ + __ ~ + .. _ ~ ••• ~. ~ ~ • ~ • r ~ •• ~ _ ~ ... + • •• (;77
203. Tho Ha.q Fi!'llflfl (Hgn".drr) __ .. " _ -..... 681
l!W. The LaD~l"tlI (BrafWh,jiMtomidm) -' "_". _. _ ' .. _ _•. , •• " "" _ _•• - flk'J



THE FILlll PISElES, P!PB FISHES, AND ANGLERS. 169

H.-THE FILE FISHES, PIPE FISHES, AND ANGLERS.
NOTE.-In preparing the following chapters upon the food-fishes of the United Stares, tbe

authoro!l have avoided ull wchnical discussions, all descriptions of form, all di~ressions of the kinu
in which naturalists, even when writing for tile geueral reading public, are so prone to indulge.
We anticipate the criticism that tho book is of no use in identifying the different kinds of fish, by
the statement that we expressl.y desire that it shall not be. We have t,ried to pretrent in concise
form the information suited to the needs of the fll3herman, t,he fish purchaser, the st.<tti8tician, and
the general reader. Most of our important species can be identified by reference tn the plates.
If greater &(',curney (Jf identification 00 nooded, the inquirer if', advised to oonsult Jordan's Synopsis
of the Fishes of NorUl America, which forms Bulletin No. 16 of the United Sta.tesNatioual Museum
serie8.

4$. TEE OORAlI' S1JlT FISRES-ORTBAGOlUSCIn&.

l'he family Orthagorisctd.m is represented in the Western Atlantic by two ISpecies.

The oomDlOIl Son Fish, OrthagQriseus mola, with iffi compressed, disk-shaped body and its
elonl{ated dor&al a.nd I\nalfius, i& one of the most grotesque of sea animalli>. This species is found
in aU partJ3 of the world in temperate and tropical seas, and has been recorded from the coasts of
.Japau and California. It occurs also ill the Mediterranean and OIl both sidcs of the Atlantic.
On our own eastern coast it may be observed every aummer, from the Banks of NewfOllndlltnd to
Florida. It ha13 nct been tre~n in tim Gulf of Mexico, but there is one illBtauoo of it€. Cl\l)ture j\,t

the Bermudas. It rarely frequents the New England coast except in summer. In the winter of
lR74-'75 two large specimens were taken at the mouth of the Saint John'B River, Florida.

Sun l!'ighes attain 3. length of !re'1en or eight feet and a. weight of OOV~1l Ol' eight bundroo

pounds. They may be seen along our coast on almost any calm summer'B day. As mauy as teu
or twelve are often met with in the con~e of a, day's cruise. They float lazily, with one of tbe
bright sides of the body just at the surface. AB they float, the waves ripple and break over them,
aud the heavy pectoral fins move slowly to and fro through the air; thus lying, they are very
conspicuous objects, and may be seen at long distances. They spend whole days in tbiB position,
and may V6lJ' easily be approached and harpooned. From this habit of sunuing themselves they
have.gaio0l:1 the name of Snn Fishes.

Their food oonsisu, of tb~ jelly-fiab, or eun-gqualls, which a.ro 00 abundant ~long the. Ne,w

Engllllld coast in summer. Their jaws, however, are strong, and it would seem probable that they
I:lometimea 800k more substant·ial food.

Nothing 'W~ver is known of the plaoo or time of theirb~g: the young are ~onaUy
taken in mid-ocean.

Many individuals are harpooned by our fishermen every Bummer. They are not applied to any
practioaJ. use,buJ are brought to the cities and exhibited as curtosities. The t!.@hermeuofCape Coli
8ometilJk!S make oil from tJlf,l }ivers. This oil is prized highly as a remerly for sprains and bruises.

In the !'Transactions of the Royal Society of London," 1740, was publialled a communic.'ltioll
uOoncernmgthe 6014 &lu., or SUD Fi8h,sn(1 Glue Made from It," ooutrlbuted by tIle Rev. William

Barlow, in whioh mention is made of the capture of 80 specimen near Newfoundland. I am not

aWaI:E\ that the £m.J?;ge.stiOll8 of this author have ever boon further eamoo. out.
As 80 food·fi8h the Sun Fish is probably the most worthless species in our waters. Tbe £leah is

tJ:iin and hard, and, when cooked, 86parates iom oil aod bunches of tough fibers.
Oiltbe O&lliOrnia .oo&.at, \leOOrding to Jordan, this species is very abundant, especially in the
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Santa Barbara Channel in summer, where it ma.y be seen lying near the surface, 01' eyell !';ome-
• tilll~S leaping froID the water. It is known to the Italian6 as the Mola, to the Amerieans as the

Sun I<'ish. It seldom appear!'! before ,Tune, and digappears in the winter. No use is made of it, as
it is rwt Ill1Sil,r caught, and mrely, jf cn:r, eaten. A specimen weighing 636 I)QUlld1'! was brought
to San Fraucisco some years ago.

The~ is a small species; Ranza,nia trunoota; much more elongated in form, which has been
taken in various parts of the Atlantic and Pacific, but never nearer to our shores than the
Bermudas, where an im}ividual of eight inches was captured in 1878.

47. THE POBCUPIlItE FISRES-DIODONTIDlE.

1::hVELL FISHES .AND PVFFERs.-There are iOUT species of this famil.y inllahitillg the Atlantic

coast, and two 011 the wast of Oalifornia. The best knowll is the Swell l~ish of New England,
Ohilomyctent8 geQmetric!ts. 'rlJese :fishes are commonly known by such name~ as "Burr Fi!5ll,'"

"Ball Fi!5h," "Swell Ifish;" and "TmHl Fish"; while in Southern Florilla the Dumes "Porgy,"
.. Puffer," and" Puff Fish" are sometimes utled.

With their llhort'r thick, slJiny bodies, Which they ha.ve the power of inflating to twice their

ordilIary Rize, and their harlequin-like color~, they are always conspicuous, and are favorite fish
fbI' aquaria. After they h!we iuflated their bellieg b.y swallowing air, they turn upon tb(lir ba(~kf;

amI swim at the surface.
They have the power, when handled, of uttering 10Ult grunting sounds.
No practical use is made of t,hem, hut their skillS are oft,en stuili~d and llxposecl for sale ill

the curim~ity shops, particularly those at places of popular resflrt, like N alltu(~knt, Oak Bluffs,
,TaeksollviHe, and Saint Augustine. Tilese fish belong to a tropical family, and are only Sl,en
in j.\UmmCH.".

Noi;hirJ~ dc.tlllite is known about their !nod or brOO(}ing babit".

48. THE BELLOWS-FISH FAllILY-TETBODOliTIDlE,

Of t.his family, which is extremely numerous in warm seas, Qver sixty spe-des beiug knoWll.

there are seven species ill the wat.ers of the United State>!, one of them being fnund Oil the California
coast. They are summer visitors from a warmer climate, and, like the membCI.'8 of the prec(~ding

family, are chiefly important to curiosity hunters. They arc knQwn by sllch llalllC!'> as "Swell

Flsh," "Bot,He }'jah f " "BeJlowB Fisb," ·'Egg Fhlh," Ul~bbit }fjab," "Globe Fisb," "Swell-toad,"
"Box Fish," .. Porcnpine Fish," and" BloweI'."

One species, the common Swell Fish, or Egg I(ish; TetrodfYn tUTgWUR; range~ from Cape Cod to
the Gulf of Mexico, being very abundant about the eastern end of Long Isla-nu, whm'c a hundl'ell
or more are sometimes hl.ken in one haul of a fyke-net.

The Rllbbit Fish, Lqgooepha,lus lW'!JtgaM, is knowll in New England waters througb the f)(j(',!t.

sional visits of strugglers. It is quite abundant in tlle Gulf of "Mexiefl, wber~ it is occasiollally
taken with hook and line upon the ted·snapper banks.• According to Stearns, it broodsabont
Pensacola in June and July. .

This ilsh, which attains the length of tbree foot Bud tbe weight of five or .six pounds, is used
for food in Ouba, but it is not sufficiently abundant with U/:I to have any commercial value.

49. THE mtrllK FI8BE8---OST1l&CIOllTlD1E}

The Trnnk Fiahe.s, 08tracionti~, are oooaaion311y ta.ken on our coasta, especially W the80nth
of Cape Hatteraa. We have :five species, ODe of tbem being Oalifornian. Uke tbe Porcupitle and

I See GooDB: A study of the Trutlk Fi8hea {(Mruci&IlUliul), with noW6 upon ~lw Anlerielm speciM of t.bofalpily.
<Prooeedinge United States NIltitmal. Mull4U1ll., ii, 1880,pp. 261-28:L· . .
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Swell Fishes, which have just been described, great numbers of them are preserved for sale in
curiosity shops.

The Trunk Fishes appear to have been objects of curiosity in the early days of American
exploration, and were evidently among the clJOicest treasures of th{~ primitive mURe!1II1S of the
seventeenth and (;igbteenth centuries. Their strange shape naturall,}' attracted tbl' attention of
travelers, while the ease with which their shells could be preserved then, as now, made them

vaJuable to the curiosity hunters.

No group of tropical fishes is 80 thoronghl:y worked out in the writings of the fathers of

Natural History as this one. Over two hundred years ago every species of Trunk I~ish now taken
from the Atlantic was known to l,l,nd described hy the naturalists of Northern Europe, and it is a

well·dcserved tribute to their discrimination as zoologists to say that none of the many efforts, which

have since been made to subdhride their species, hawl been at all successful.
Armdi, in his notef! upon the different forms of Ostracion, mentions the various collections in

wbieb he observed specimens. t, The Nagg's IIead," "'Vhite ];ear," and tile "G reen Dragon in
St~lmey," to w llieh he v\'l'y offfin alludes, AAem to lutve~enLondon t\tve;rm; wlu~l'e enl'irn;itiel; w-el'C
kept. He also speaks of seeing them in thfl nlUseum of Hans Sloane, which was the lluclem; of

the British Museum; also in the collections of D. Seba, in Amsterdam, of :Mr. Lillj:l~ in London,

of Mr. (Don) Salteros, in Uhelsey, and of 8eeillg various specimens at Stratford: aud "in Spring
Harden." No other kinds of :fishes appear to have been preserved e,rcept "the 'llto'nk- or .A·ngel,.tis1/,

Atlgr-is, a.lialJ iHcrmaid-fish," probably a species of Squatina, which he saw in London at the Nagg'~

Heall and in the town of Chelsea. The art of taxidermy was evidently lIot thoronghl}' est:lblished
in 17a8.

Of OstraciQn bicaudali$ he remarks, "Vidi Londini, in the \-Vbite Be~r," and "Apud D'" Seb.'lUl

vidL" Ostracion frigonu~ he saw 'l Apud Sir Hanto Sloane et in Nagg's Head"; Osfmduu triq1/der

and O. l]11aiJYicornis, (( Londini in the Sagg's Head et apntl J,lT. LiUia."

These specimens were all said to have come from India.

In the West Indies and in Florida the Trunk Fishes are sometimes baked in their own shells,

and, when cooked in this mauneI', are considered by many persons to be great delicacies.
There are instances Otl record of serious cases of poisoning which ha,,{~ resnlte{l from entiuj:C

them. These cases occurred in tropical countries, where the flesh of fish often booonws delete
rious after a few hours' keeping.

60. THE FILE-FISH FAlfiLY-BALISTIDlE.

File Fishes, Balilltid4!, are fonnd everywhere in tropical and suh.tropi('~.l seas. It is supposed

tbat they breed in mid-ocean. There are numerous species ill this family, of which nine or teu
OCcur along our Atlantic coast. They belong in warm seas, and only fonr Bpt.'cies are found as far

north as New England. With their strong teeth they are able to break the shelll'l of mollusks,

upon which they food. They are known to be very injuriolJs to the I)eal'! fisheries in regioos where

such fisheries exist. The best known species on onr coast is the Orange File Fish, Alutera, ScllOepjii,

also <mlled uBarnacle-eater" and 'lFool l?iah," 'Which is rather (:omm~n in Southl"xn New EngIn,nd
and in the Gulf of Mexico.

Thill 8peCieti i$ conspiollous on account of its bright skin, sometime.s of an orange and some
times of a tawny hue. Itattaius the length of eighteen w twenty inches, anil feedlol upon many
fJpecieil of soft ma.rine animals.

There are ODe or two small species which are of DO importance except to the possessors of
aquarium tanka, with whom they are great favorites.
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The Leather.jacket of Pensacola~BaLiJJtes capri8tm8 l called "Trigger Fish" in the Carolinas, and
at Key West and the Bennudas known as the ltTurbot," occasionally finds its way as far north :lR

Massachusetts. It is, bowever~ of no importance north of Florida. In the Bermudas it is con·
f'lidered a valuable food·fish. According to Mr. Stea;rns, a it, is very common in tbll Gulf of Mexico
from Key West to the Missis,sippi niver, and lives in deep waters near the coaflt on the grounds

where Red Snappers and Groupers are caught. It is one of the most abundant species. In regions
where it is not eaten it is regarded as a pest hy the fishermen from its habit of stealing bait from

their hooks. Its manner of taking the bait is rather peculia;r, I think, for instead of pulling tIle
line backward or to one side it raises it upward so quietly that the fisherman does not Jlereeive tllP

motion, and then, by careful nibbling, cleans the hook without injury to itself. Expert fishermen,

howf'ver, can tell by the" lifting of the lead," as it is cuJled, what is going on below, amI know wh at

the)' have to contend against. The usual remedy is to seek other fishing grounds where Leatlwr
jackets are not so troublesome. When one of the,se crafty fish has been hooked there is not mueh
probability that it can be landed, for its sharp, powerful teeth arc ahnost sure to cut, some pa;rt of
tbe gea;r, e,nabling it to escape. I have several times known of their biting in two the large red·

fmallper hooks on which they were caught. They r~main throughout, the year on the fisbing
grouuds, where the water va;ries from ten to forty fathoms. On these same grounds it is probable

thaI; they spawn."
Only adult specimens have been seen in West Florida. More could probably be, learned of its

f'lpawning habits in the vicinity of Key WeRt, where it occurs in shallow water and quite near to
tbe shore. At Key West it is known lUI tlw Turbot, and is a favorite article of food. It is to be

Eleen almost daily in the market.
The akin of this species is used for scoltring and polishing purposes a,t Key West anti tlw

Bahama. lslandl'l. In the Bermudas alao the skill of the Turbot is t1sed by carpenters almos~ to

the exdnsion of Rand-paper, tbe former being better adapted for fine work in polishing WOOf}.

51. THE SEA·HORSE FA)[lLY-HIPPOCAMPIDJE.

There are one or more species of tbe Sea·horse family 011 the Atlantic coastl antI also OW"

on th3t of California. Their strange shapBl:l arid interesting habits "tender them very popular
inlUates of aquaria) and dried specimens are frequently sold in the curiosity shops in seaside t,()WIIS.

The ordinary apooies of the Western Atlant,ic is tbe Hippocampu8 lwptagon'luJ; thi8 also OCeUT[oi

in EuroPf\. There have been only olle or two instances of the captnre of this fish north of Cape
Cod; one was seined with a Rcbool of mackerel on George's Bank in August, 1813. Two or tlll't1e
flpecimens have been taken at Wood's Roll dnring the last ten years, and instances of their captnrl1
ill Counooticut and about the mouth of the Hudson are not rare.

A Sea-horse Waf! described many years ago under the name H. hud.fJom'IUI, but it seems to Ill'

ident,icaJ. with H. ~tagon'IUI. On the New Jel'liIey coast and south to the Gulf of Mexico it appear!';

to be very abundant. An excellent aecount of the habits of this fish lUay be found in an artielp
by the Rev. samuel Lockwood in the "American Naturalist."· Three otber species occur on our
southern coast. H. ingmwt, the Californian species, i~ very large, often a.ttaining the length of
eight to ten inahes.

52. THE PIPE-FISH FAJULY-SYNGlII'ATHID&

The Pipe Fishes, 8yngnathidre, which Il.l'e closely related to the sea-horse, bot have "mall

heads and elongated bodit\!lt 80 tJ1at at ftI'liit sigbt they olase)y resemble small ool8, are iouJ1l1
nearly everywhere on our coasts, living among the eel-gl'ass.and feeding upon very minute marine

lLocItWOOD, 8.uroEJ:.. The Sea Hol'lle and ita young. <Amer. Naturalist, i, 1867, pp. 2I6-S34.
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animals. TheM are three or four species in Eastern North America, but their l'elatiom~ have not

been definitely learned. I have observed t.hem ill Florida spawning in April, and in Southern
New Bngla.nd in July am] August. They are of no import~mce to mall eXllept. liS interesting objects

for the afluarimu. '.rbllY ar~ too hard and fie8hles8 even to serve as food for othel' flshell.

53. THE DEVIL-FISBES-AllTENNARIIDB AND IUtTHEIDlE.

The fishes of tbis group arc vcry grot(ISfjlle in form and "pry remarkable in their habit8

Borne of them are pelagic anil are met with in tropical Heas, especia Jlr where there arc masses of
floating vcgeta,tioll, whil8t otherR arc fuuml ill t,he depths of the ocean. On our coast are several
species, the names and tlist.ributiOIl of which arc given ill th{l liM. whieh accompanies this report.

Although tht>,y aM among the most, interesting of all tl~hest they have no commercial value, and
it is therefore inappropriate that the;y should be di"CIl88NI in this report. The be8t known species

ure the 1\1arbled Anglet, Pterophryne histri{), and the Sea Batt MaUhe IWHpert,i/.io,

M. TKE GOOSE FIBHES-LOPHIUS PISCATORIUS,

The Goose Fish or Monk Fish, Lophiu8 pfflcatoriW3, is common to the coasts of the North

Atlantic States and of .Europf'. In the '\\'estern Atlantic the flpecics has not been observed

l'\outh of latitude 38°, wbere1 aN:onling to Uhler anil Lugger, it is found in the drains of
Worcester Countj-, Maryland, !lIltI along the coast of that region, thongh there i8 re.a·80n to
believ{J that, stragglers oeeur at Cap(1 Lookont, (latitude 340 40'), where the jawhones have been
found, and the fishermen claim to kllOW them. It abounds fIlong the CQast of New England, :lIId

haa been found at depths of three hUlllh~il fathoms or more oil' Newport., :Rhodc Islanil, and one

hundred off Halifax. The limits of its northern range are. 1I0t known, Nova Scotia beillg t,he

most northerly point of record. I{'i<llJardsoll suggests that the .Tlmtinameg or "Wind-fish" of
Hudaon'fl Ba~', which is said to comc to the surfacc in windy w(',ather only, bC'lollgs tu this
family; and, indeed, this was thought by Pennant to be LophiU8 pi~catQ'Yiu~. ThiB is at best

extremely donbtful, for ita range, as now nnderstood, is limited by the parallel of 50°. It is not
known to occnr in Greenlaud.

Inata.noos are on record of its capture in Iceland,l and it is said very rarely to ocellI' at the
Faroe Islands. It has been found at the North Gape, latitude 710, and douhtless peuet,mteK to t.h~

White Sea. It is fonnd along the ooasts of Scandinavia., sonth to Spain, and throughout the

Mediterranean, where it is abundant in the Italian waters. Either t,his or an allied speeies occnl'R

at the Cape of Good Hope. On the American coast it occnrs a.t f:emperut,lIJ"('-li of 320 to 6oo.

Tbere is some reason to t.hink that south of Cape C..od it retNJats to dpcp water in summer.

The namt\l:'l of the fish are many; that most commonly in m.e among the Ma8sachusetUi fisher·
men is "Goose FiBh." In Maine it is often (JaIled "Monk Fiah "; in Rhode Island, "Bellows I.'ish n;
in Eastern Conneoticnt, "Mollignt," and in North Ca.rolina, "AUmonth." The Connecticut name
reminds us of the uGreedigut," a fish, probably the same, mentioned by early colonial writ.erl'l,

particularly in the poem in Wood's "New England's Prospect."
In England tJhe same names are in use; also, HAngler," uFil'lhingFrog," "Frog Fish," liMer

maid," "Round Robin," "Sea. Devil," "Toad Fish" (Germans), "Wide Gut," and .. Wide Gap."
"Kettlemsw" is like the American ".A.lImouth." Scotland bas "Keethie," "Keghie," and ,. Keit

hok." The continentalla.ngnages have at least fifty di8tinct names in addition.

Goose Fishes are sluggish, slow-moving nnimaJR, and are occasionally seen swimming near the
f1urface, though ordinarily found upon the bottom. They feeds opon other f1ah-often on large
ones, their 8waJ.lowing pow-ere being practically unlimited. Mackerel, scnlpina, sea ra.vens, and

-..............,.~--.~-, ----------~~--~,~-"

• }o'ABER: F:\tltlhe lsIands, p. 58.
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dog-fish, embs, squi(h;, and 10bstNs have becH found in their stomachs b.}' obser"er8 of tlle United
States Fitlh Commission. The,Y often attempt to feed opon each other. The common name refers

to the fact tbltt the;'!' bave been known to swallow live geese. A fisherman told me he Ollce saw a
struggle in the watm', and found that a Goose j<'ish had swallowed the head and neck of a large
loon, whieh had pulled it t.o tht, surface and was trying to (~scape. There is auth(>ntic record of
sevev wild ducks 1l3\Ting beN) takon from the stomach of OllB of thom. Bly1X approaching from

below, they seize hinls ttl; tbe,v float upon the surface. They annoy the fishermen b;y f:!walJow-
---- ing the wooden bno~'s attached to tIle lobster pots. 111'. J\lino/';, of Magnolia, Massacbu8etts1

caug-ht one by using his boat·anehor fbI' a hook.
Although they COllie thus to the surfa-ce to f~cd, the Goose Fish is emphatically a bottom·ioving

species. "It h; adapted," writes the Duke of Argyle, "for concea,hnent, at the hot,tom of the sea~

for l~'ing }It>rfectl;y flat 011 the saud or among the weed:;(~withih; cavernous jaws ready for a snap.

For more perfldct eOllcealment, every bit of the creature is imitative both iu form and in coloring.
The whol(\ Ullpt:lr surface is mottled and tinted in such close res~~rnblancc to stonei> antI gravel

ami sea·weel1s that it becomes quite ulldistinguishahle among them. In order to cOIDJllete the
method of concealment, the whole margillfl of the fish, and the ver;y edge 'of the lips aml java;, have

JOOst; tags nnd fringes which ware nnd sway about amid the currents of water, .~o as to look eXa-<Jf,ly

lilw the smaller algre which move around thcm and along with them. l~ven the ver:y ventral fiDEl

of this devouring d('eeption, which are t.hick, strong, and fleshy, almost. like hands, and which
cvidtmtly llelp in fL ,mddou leap, are made like two great clam-shells, while the iris of the eyes is
so cnlOH,d ill lilIes radiating from the pUllU as to look precisely like some species of Pat-ella or

limpet, But this is not all; not only is cOllooalment lJulde perfect to enablu the Lopbiull to catch
the llllwary, but there is a, baIt provided to attract the hungr,Y and the inexperienced. From
the top of the head proceed;; a pair, or two pair, of slender ela;;tic rods, like the slender t.ips of fl

fishing·rod r ending in a little membrane or web which glistens in the wat,er and is attractive to other
fish. 'Vhen the~· come to bite, or even to look, they are suddenly engnlfed, for portal;; open with a

rush awl close agaiu-portals over which the inscription ma,;r wen be written: 'Lasciate ogni
"'perullza voi ch' entrate.'''

From the tiuw, of .tEliall every popular essay on the" Habjtg of Fish" or "Curious Fishes" has
told how the Angler entice& its prey with ito! 100lg tentacles. Noone has ever seen the perform
ance, and, although tbe theory is not altogether incredible, it seems more probable thnt the tops
of these organs are intended by their flensitiveneas to warn the fish of t.he approa-eh of its prey
than to act as allurements to attract otber fi-lObes.

The Gomm Fillh R}laWllS in summer, ill the sounds and at 8ea along the coast. The eggs are
very numerous, enclosed in a ribbon-shaped gelatinous mass about a foot in width aOll tbirt;yor
forty feet long, which floats near the snrface. One of these ribbons will weigb perhaps forty pounds,
and is usually partiallr fol~ed together l and vil>ihle a foot or eighteen inches from the top of the
water, it-s color being brownisll purple. The nll1nbe-l' of eggs in DDe of them I have estimlltet:l at
from forty to fift;r thomlaml, The spa,wning season on the New England coast is in summer. J
have observed the floating ~gs in Julyaud August, a.nd in tbe same months .YOI.lUg fish two or
t,hrC8 illches long, amI Ilndeveloped eggs in the IlaTent tiMb. Tbe young have rarel)" boon taken
except at considerable depths. Their growth is rapid. The adult is commonly four feet long,
weighing from tbirty-fisc to forty-five pounds.

The Goose Fish is extensively used for ba.iting lobster pots, Although not commonly eaten,
its flesh iN very pslatable. The full-grown fish will yield from ten to fLfOOen pounds of good meat.
Iu I tal;y it is Illllch esteemed as an article of food, a.nd ill parts of Great Britain it is alRO ooten, tbe
lIteak8 from the neighborhood of the tail being preferred.
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A"Ml<:UIGA..N SOLl';R.-'l'Ill'. much·prizml Sole of Europl'~ 80ka nt/garill, dncs not occur in the
"'estern Atlautie, alt,houg-h l~ttt'mpts IWYe hl'en made to illtrudllet· it, amI ill 1877 two individuals
wert; 8('1 fn'e ill l\llul,sachusetts Ha;\' h:r tlH' UllitNI States COllllllissioll of' FisLerim,;. Hs nearest

l't'prt'HeJJtat,i"e, LLr~ AlJwrimm Sole, if/, found alonA' onr coa-8t from Boston and Nahaut to the mouth
lIf Uw Missis8ippi Hiv!'J'. It ocenI's in all of the ri\'er~ south of the Su~quehallua,and is tuken in

g-rca./ lIIuJJher/:l ill the Hhatl ;;nine;;. It ran'l." at,tainl-l a g-reatt·J' lellgth than six lnd..lf"l-I, and, thongh
('diLlle. is JIlwer e.at,rm, amI it nln;;t be reg-artier] as of extH'llJel;.· slllall illlpodalJt'C. TheJ'e are a1l:,0

two or thrt~t; oUwr tishe" IJdollg-ing- to tltir\ fmllil,}' iu our Soul,bern wat{\I's whklJ life iusig-Ilifieaut
ill ~ize awl of no importaJl(:e whahlHlr.

AphoriJitia, a,tricau.du i.'" a \,pr~' ~mall species of Sole, the only gcuuillc representative (If the

Enrollelm ,sole on OUr Plwifie coallt. It rea·ehes a. len/-,--tlJ of six inches, and is ocCaSiOll:1Jly taken
ill Sall Diego Bay. It. lta.'l no ecollolJlic valne.

'.rURB01' AND SOLI; IN A:mWICA.-A l'hiladelphill, writ{-'r has lalt'l.v trit"tl in the IWWS

papers to revive the JOllg-ob8ulete holief that the Turbot and Sole of Enropt\ oecnr Oil our CQ<lKt.

Although he has never seell tl1cm himbeIf, and fails t,o bring- j(lrwanl t\vitlem'e that allJ Olm ;~JSl:l

ha.s seen them, he insists that they oeeur in the gTeatest alHlIlthUl(J{; ill New Jml'lc,\, particularly

in the vicinity of Atlantic City, "and doubtless all along the Atlantic coast from Portsmouth, N.
H., to Wilmington, S. C." (sic). lIe upbraids the American public for their incredulity, though
this does not surprise bim so much when bt~ calls to mind that" our GoverTl men t :Fiflb Commissioner
has actually contemplated sending a sWarner to Englh,h waters to procuI'fl turbot-seed to plant

along our shores." He would not be surprised if incrctlulit.y were to continue longer" under such
official indorsement." lie accounts for Mie ignorance reganiing them by the tLeory that the
Engli8h trawl-net is nnknown in America, and that our fishermen would not know how to catch
such fish if they were awa,ro of their presence, and haye not become aware of their presellC{l

because they have no means of catching them. He intimates that he is ]ll't:Jparing to form a
company for fue purpose of developing a turbot fishery upon our coast; an enterprhm "in which
but little will be risked, and the results will be a surpriHe to al1.'· He closed one of his lett.ers to

a New York journal with the follow ing appeal; "I trnst that yuu will not let this q Ile..tion subside,

but persevere in calling attention to it until we do awa;y with the extraordinar.\-, anoma]~' of this

enlightened nation ooing within reach of treasure that for more than a century they have been

unaware of, and have remained persistently blind to."
All this iii very entertaining, and furnishes a Deat text for a few remarks on the history of

this belief, as well as an ollportunity for demonstrating to t.he fluidic a fact which has for fort~.- years

or more been known to ichthyologists, that the Turbot amI tlte Sole ne\'er have heen seen 011 the
western side of the Atlantic

l
and never will be, 11ule8s they are int,roduced b~' artifieial meam!.

From the beginning to the end we encounter tlle welJ-lmow~sourut~sof confllsiOlJ-the gi \'ing of

old-world names to species which rcstlmblc in a general wa,y the old-world species which hear them,
and the unquestioning acceptance of these names as authoritative, by })C-I'SOllS who are not trained

tq close discrimination.
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When BOIstoll was occupied b.y the Britit;h dnring the revolutionary waf., the ofticl.lr~ of the

1leet are said to have been bOllut,ifully supplied with TurlJot, which was caught ill tLe neighbor
hood of an outer harbor. Tlti!:> fact is recorded by Dr. ,J. V. C. Smith, in hi~ ,; Natural History of

the :Fishes of Massachusetts" (Eoston, 1833), on t.he authorit,y of \tVilliulll LUdd, ~sq., of l\1ailw.

He also mentions U It statefll(mt; of Mr. Parker, the conductor of the marine te1t>gmplJ,;; "'ho tuld

him that "many .vears before, Admiral Sir 1&').81.: eOllill brougllt Ollt to tlJl,l.) country a tru,wl-fwt,
!mch at' is used 01\ thld coast of Holland, for taking Sole for the Londull markets, with wLich

he sucCetlded in capturing that delightful fish ill Ip8wieh Ba,y, wlJich was not lx-fore suppol:>cd
to exist here." The fiE;h found in thi!:! ma'llUer were IlO doubt the ClOiIlmOll Flat I<'i!lbes of
MaSSlWhusetta Eay. The commou Floullder~ParalicltthY8 dentatu8, taken iu Proviucet<nvl1 water,

where it is oommolllJ' caned "Plai(~~" was ill 1880 sold in Boston under tlw mww "l'urbot."
Captain Mackinnon, of the Royal Nav;y, who visited this country ill 1850, eOllceiveU the idt:'l\·

that Turbot ought to be found on th~ shores of the United States, and took pains to f1eareh for
them with a trawl-net. The nets which he used bad been import.ed ten .years before hy Mr.
Nathan Smith, an American gentleman, who had hoped to introduce them, but had never u!>erl

them. Captain Mackinllon tried oDe net at Newport, Rhode 1/51au«, and /:juceeede<l in taking

a number of different kinda of Flat Fish. He l'JlNfll])Y refrains,. .lJOwe\·er, from pTOlJonncing allY

one of them to be identical with the Turbot or Sole, though frow the vaguene!:lS of hit:! 1l\llguagt'

it is evident that his ichth;yological knowledge was very scanty, a.nd that. he was not accUl,tonwd
to observe the differeIl('e~ betWef'D thQ different f>pecies of fishe~ which somewhat l'e!:letnvle eadl

ot.her. His experience!:l nre described at length in his book of traveL'!, entitled U Atlantic ~md

Tratls·Atlalltic Sketchl:'s, Afloat and Ashore" (Harper & Bros., New YorK, 1852, pp. 100--170),

Capt. C. C. Churchill, U. S. A., who BaW the results of Captain Mackinnon's eXlloriment, teIlB
us that the fish taken were the common specios of New England flat fishes atl(l fiounder!:l.

We fancy that tbe inspiratioD of the new advocate of the turbot-in-America question, as we·lI

as f,he informa.tion upon which he baset'! his conclusions, was drawn from this ,'cry same book of

Oa.ptain MackinnoD, for he nses many of the same phral'lM, and he repeat6, in aImOilt tl](3 salllt:

words,. Captain Mackinnon's statement: "The fish markets in America am not at all in keppillg
with the sizEI and wealth of the States," a. statement which, however true it may have been tbirt,~·

;yean; ago, will be amusing to aIly one who bas recently bnd OpportUIlit,~> to compare the. fish

markets of America and Europe. The Philadelphia gentleman sums np his C\·idence as follows:

HTbe Turbot, Sole, and Pla.ice are. however, in abundance in your deep-water sand ballk~.

Tlwy were caught there in 1812 by Engli.sh sailol'S, and in 1880 Turbot baw~ bootl obtained olr
Atlantic City, if the 'Baltimore American' is any anthority."

The notion that tIle introduction of the English tra,wl in America would be novel and would ai,

once open up a field for a :fishery industry of boundless extent, deserves a word. The trawl ha~

been assidnonsly used by the summer collecting party of the United States Fish ()oIDmission for

ten yeat'fJ past, and also by Professor A.gat'lliiz upon various exploring trips. 'l'be Bteam<'f'S of tlw
Fish CommiS8ion have used it on cy('J'Y portion of the New England coast,8;Dd ;],8 far north U'"

Halifax. Profe!:l80r Agassiz has used it in the Gulf of Mexico and on the coast of Florid~\, and

during tbe present summer, while on the Ooaet·Survey st(>amer "Bache," hIlS employed it ill

running ll\Te linee of research 8,t right angles to the coaat from Cape HatteraB l a.t points nearl.v

equidistant between Oha.rleswn a.nd Cape Cod, onc of them directly out. from the .entrance w
1>e1awaI B Bay. These linea were carried from near the shore to a depth of twelve hundred

fathoms or more.
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III 18;34 T'rot~ss.or Baird IUa,l;' II eart'fn] exploration of tilt· ('oast of ;\('\\ ,h'rsp~' with II I'!'('einl

refl'n'll(~p to tlle fishps, and sill(·'· tlilit tillW PYel'y stretell of eoa"t Jiw' fnlltl IlI'0Wlls\'ill;·, Texas, to

BnstporL :\lailW, ha;.; Iwf'U tllOI'ollg'hly jlln~"tigat('11 hy the otli(~t'rs of tIll' 1'lIite;I ":'nlll's Fi"ll Cnm·

misCiioll. It is lnw tlwt fl IWW "pedeI' of fbI I i,; ()eea",i())I:il]~' (Iiiieo\-en·d, hut til(' Ill'W jj"ll('~ a]K;IY~

Ill' lOllg to Oil eo'.' t\\"o eia s,,('s, 'l'lWSl' art' ;.j ther I'win -o;W iIllTtl ill;.! "pe(~je.'i, lIl(·llllwr.~ of tI w \\-t·"1

lllt\ia fau1Ia, which ;~()nH~ u]lon onr northern shores in iHllfl:llel', or they an', iulJabitauts of wnt,,!'''

lIIor;' t hall si x hlllH!rP;1 ff'et (]p('p, wh jell h:1 \'(j llen'r pH'Yiolliily be('11 explore(l. TIJ(~ Tlll'bm <lnd

the Rok an· lihallow'\\"It;·J' Sj1el'ieH, amI, had th('y OCl'lIt'l'f'(I in Olll' wat;~rs. wOl1hl hal'"~ tll'eIJ tli"euY

erpl! 1uany yea!'s ag-o.

Tlwre ilre t.wenty·six speci.-R of tIat tii'>lws 011 th(' ea"t ('oast of tlj(~ ruitl,>rl SI<1t('>;. Four of

theRe belong' to tIle RaUle famil~' with til(' Sole, hnt- ar(~ uttt'l'ly worHlkR~ as artidpl' of [00(1. The

lwan'st {'(·llItin' of the Sole Ii< often calle!l tIIP A medea 11 Sole, A cJdrux lin(,(ltl1.~, awl is ]i.1l0WIl 011

the l'Oitl't of :Nt'\\' ,)pri<ey as the Ho~.('hoker, Cover-clip, or (\l"'\C1'. Of the olh.-]' 11at fii-ilws (J1I1~

two an' po,;itively ulIIU for food, nmi t!Jpse two, 8t.raugely pnough, are tIl(' l't'I)J'l~selltatin~1Sof tiJe

i<uhf\Hllily ll/;om/;infl', t,o whiell helong tile Turbot- awl Brill of Europe. OIW of these, L(fphojlM'tfll

'III(fC/(llltll, il; >ioruetimes called the Spotted Turbot, and in Sew ,Jersey is calh~d "'ilHlow-pane, or

Daylig-h t, because it i.~R() thin that when heM to the light, the SUIl call lle ,,[\,·11 through its

trauslneent ties IJ ,

Tlw mOHt i1ll1JOrtant Flat- Fish is the Halibut, which is. idelltical with that of Enrope. Tbi~

.';Jlpeie.., and tl.t~ I'olf' Flounder, w hieh has reeently been brongllt to light in our waters by

the lei ~ll COUlllli Olsioll, are the Oil 1y two of the THUllher )"r-ferre;} to tlla tart, found on hot h side:;; of

the Atlalltk. "lYe lUlve in onr wattll':;; :m abmHl:lIJeP of flat fislwH, ;:.ome of whieh, for illstalHJP, the

COUlmon FloulHler of the Xcw York market, Pamlicltfhyl( rlenfafu'I, <11'\' I'rolJa-hly fnlly equal to

th(~ 'l'llrhot for food uses. III fact, it may lw had iTI till' Xew York rt::'staUJ'itntl'i and hot\'h, ll11;}t~r

t.llil' Harne. AnothHr fish, Plaf1l8omatichtJIlIs hiPlloglo'l'loideil, resemhlillp; tlw Turhot. in flavor, is

somet.imes brought to New York in winter. It is fouml a.t great depths on tlu.' l'.lHi",t, of Newfoulld

la'l1d, and is often ;~a.l1ed the American or the Newfoundland Turbot. The POll' FloulHler is

vcry similar to the Sole in fla:vor and in the textnre of its fie,,] I , but it unfortnnatd~' inhahits some

wbat inacoossible localities at great depths, and it is hardly to be pxpected thaI, WWl tIle Jlresent

Bupply of excellent food-fish tJ) be obtained at 1'10 much smaller eXpelHle, our tisherllH'u will take the

paius to go ill search of it, That the popular taste tor fiat ilflh i;; already eulth'uted iH ~llOWIl by

the fact- that, ill 1879,1,796,000 pounds were sold in N;·,w York alone.

It is needleRs to refer to the eftbrts of the United States Fish Commissioll to illtrodnce Sole;

tlwy are familia.r tJI all who are interested in tlw sub.ieet. The illtrodnetioH of the tmw]·uet.llas

been for rnallY yen,rs under consideration, but this expensh'e mode of fishing does not seem to be

required at present, f'linee the supply of fine·flavored food,fishes is more than oqnal to the den1'alld.

With au eye to tIle intel'e.. t of the American fishermeIl~ PN1fpS80r Baird has rl'e8utly tletailed all

lJ.ttaeh\J of the Ifish COlllllligsioll, one of tll\~ lllOl,\t c:"perienced fish('rmen of l\!asi<ad11lseUs, t.o foltu(Ir

the t.raw] fisher;\-' in the GPrlIHLlI Oeean, and his report will 800n he pnblislwd.
Finally, it may not be amis:'! t.o stat.e that 1\11'. E. G. Bl:wkford, of Pulton Jl,fal'keL~ew York,

has for some time been authorized b.y the Commissioner of Fisheries to pa,Y tWeJlt,v-li\·e dollars to

anyone who shonld present a true Turbot or a true Sole, caught OD this ~oa8t. This offer is stm
standing. t

._-- ..._---- ----_._--- ------
I }o'ore&t and Stream, xv, No.6, 8<lptemt'er (I, 1880, Pl'. 103, 104.
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56. THE PtAICE--PARALlCKTBYS DENTATUS.

The Plaice, Summer Flounder, or Turbot Flounder, Paralichthys iientatu8, is, next to the Hali
but, tbe most importallt flat-nsh on the eastern coast. It is a member of a genus not existing in
"Enrolle, though represellt.ed on our own Pacific coa$t, in Ohina and Japan, and iu the Indian
Ocean. Its affinities arc with the Halibut, which it much resembles in form, and to which it is more
~imilar in flavor tllan to thfJ Turbot and Brill, so well known in transatlantic fish markets. Our
common sllecies was first brought to notice in 1766, when Linnreus received specimens from
South Oarolina, sent, Ilim b;V Dr. Garden. It seems at that time to have becn of recognized com
mercial importance, since it was one of the fcw received by Linnreus from Garden whkh had a

common uame. In South Caroliua at this time it was called Plaice, ntu1 this is a llame which is
now ac<;epted in the New York market and about (Jape Cod, although it has never been recognized
hy tbose who have written books on American fishes. Tile tishermen of the Saint John's River also
use the Dl'une Plaice, but, wuether for this species bas not been determined. In Connecticllt, North
Carolina, and in FIOl'ida, east and west, as well as on other parts of the coast, the names Floumler
and Common Flounder are current. In New York and New England the name Summer Flounder

is also frequently beard. Ill. Rhode Island the names Brail and Puckermouth are used, the former

doubtlcio\8 a modification of the English nOome Brill, while on the bills of fare in Boston and New
York hotels it is often called the Deep"sea Flounder, at. le-3."t since tile Pole Flounder has been
brought to notice by the Fi15h Commission, and bas obtained a repptation a,s a deliciouOl table fish.

Fishermen sometimes mistake them for ;young Halibut, and ther doubtleli!s at timeli! are sold under
the name of "Chicken Halibut." Turbot :Flounder il$ another name wllich bas been suggested,
hut, upon the wllOJe, Pllljee seems most desirable for general adoption.

Thi~ fish is abuudant upon the eastern coast of the United Stattls from (Jape Cod to Cape l~lor"

ida, and according to Mr. Ste,llrtlS' report is also fouml along the entire Gulf coast. Southward,

its Tallge extends at least- M far .118 Paraguar. To tho northward it barely nmnd.s Cape Cod.

Captain Atwood rememhers that ill the first half of the Ilresent oontnry great quantities of Plaice

were fiHllld illshlc the Point at Provincetown. '.rhey were 80 numerous that in one afternoon he
o'!<tugltt two tlwu>land pounds. Tues· are now Duly oocasionally fuken, and lJa,-e not recentl.r bef!tl

seen north of Provincetowll, though Storer bas recorded their occurreuc-e at Wellfleet. Captain
At-woOll att! ibnte!l tlwir di~appearaIl(:e,which was nearly simultauooUlil with the advent of the blue

fish, to tl.Le fact. tilll-t !lIne fish destroyed their favorite food, the squid, and rendered it impossihle
for them to live longer in these waters. The Plaice lta,s been much lcss abundant ill Oape Cod Bay
·within th~ last thil'ty year~, Imt there i;l no evidence of oonsidemble diminution in numbers else
wh~re. On tlw casteru coa.st of COlluecticut and Long Island, where the Plaice fisher;}" is most

extensively prosecuted, it is the oIlinion of experienced fishermen that no change in numbers hus
been per('t'!IUble within the lust thirt,y ;years. The COllnecticut fiSuel'wen say that they anI
frequently 80 abundant that they have only to throw out !lnd pull ill their lines, catching "all
they choose," whilll the bottom 8eeml;l to be carpeted with tbeIll.

Like others of itf' tribe, the Plaice are lIsuall;y upon the hottom, where their peculiar shalJe
and color prot.cd them from observation and gi\"e them ex(:ellent opportullity to capture their prey.

In the north they are m~l1alJy found at a depth of two to twent:,' fathoms, [l,ml ilt wintl(r move off

into deeper wat,er. In New .TerRe~' they occur at lesser deptlHI. Professor Baird records that they
are sometimes taken iu large numbers hy meaus of nets in the deep Fillles along the b<:ueb. llJ
winter they do not rull out flO fa.r intQ deep water, and "at times," says Professor Baird, "seem to
bequitt'l torpid on the Shallow grOilll(1s, sufferillg' them8elves to lie taken up with oyster-tongs
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without makillg any attempt to eaCR,pe." Still farther south the.)' are found ill the shallowest of
water. The llahf>,TInen of Saint .John's Uiver seiue them in the grass along the 8Lores at a de,pth

of three or four feet. IHr. Stearns writes. speaking of the ea8tern patt of the Gulf of Mexico:
"They are found mostly ill the ba;rs and !la-yuHS Wllere the bottom is III \lddy 01' gras"y, but it is
not unusual to lind them iu shoal water along the sand bca~hes of the eO<ll'!t amI bays. Very shoal
water 8eems to be particularly attraetive, allli they are often fOlllHI at tLw water's edge embcddp,l

in the sand, with only their £l.yes in view. "'Then lllarmed or ill pursuit of prey their mO\'CUH'I1ta

are yery swift, and the quickness with which tbe;v bury thelllseh'cfl ill the 1;11ud is (juite wonderful."
Their habit of ascending Southern ri"ers is remarkable. TlLey an, lmid to oecur iu Lake

George and the other lakes at the headwaters of the Saint .JOltll'... and the Ockla\vaha Ri "erB. At

Jacksonville they are commonly taken in company with bream, black bass, and other fresh-water

fish, ill wiut.er as well as summer.

Although present in the shoal waterl'! of Florida throughout tlle yt1ar, 111'. :stearns states that
they are most abundant in summor. On the Connecticut coast, however, their habit of migrating
seaward is much Illore pronounced. The Noank fishermen neTer find them until May. They Ray

tllat they never catch them until after they have fished awhile for l'!NdlaSH. AI; early as the first

of October they begin to grow scarce, and none are ordinarily caught after tlle middle of the

lUonth. I cannot find that they have ever been seen moving in schools, though nsh taken in the
same localitj' at tIle same time are usually quite uniform in size. They shift t,heir position, prob
ably in r;learch of food, and where an.y are found they are p1entr. This indicates that they are
gregarious in habit; the a,bullilalloo of food in special localities sufficientl.)' explains this fact.

The Plaice feed upon small fish, shrimps, crabs and hermit crabs, sqnid, small species of

shell-bearing mollusks, and certain radiates, such as sand·dollars. They are frequently seeu at
the surfaCfl, rapidly swimming, and ('l'Ven jumping out of the water, in pnrsnit of schools of sand·eds
and sand· smelts. They also feed upon dead fish thrown out from the fish·houses. Little is known
of their breeding habits. All the large females observed in July and Angust, 1874, upon the Con

necticut coast cont,aine.d spawn, hut this was, evidently, far from maturity. The Fish Commission

has obtained llO very small specimens; in fact, none less than eight or nine inches in length,
though the fishermen speak of capturing six·inch individuals. Their average leugth is from sixteeu
to thirty inches, alld the weight about t.wo and a half pouuds, though it is not IUlusual to take
individuals weighing seven or cight pounds. At :Noank about eighty fish are ordinarily packNI

in a barrel, weighing from 160 to 175 pounds. The largest ever brought to Noank weighed

twenty-six pounds. Others, of whose capture I have informed, weighed twenty, 8eventeen amI a
half, and fifteen pounds. In Florida and at Provincetown [ ha,e seCll them three feet in length.
A one-pound fish measures about fifteen inches; a one and a quarter pound fish, f>ixteen or
seventeen j a two·pound filSh, seventeen or eighteen; a tllree,poulld fish, about t,~enty; It' fonr·

pound fish, about twent;r-two; an eight-pound fish, about twenty-seven, IUld a tell-pouml fi"h.

about thirty inches. These proportions are taken from notes relating to a large number weighed

and measured at Noank, Connt"lcticnt. 'l'he Winter Flounder or Flat l<'i!:lh SIla-WIlt! in lnte
winter and early spriug near the shore, and it is possible that the l~la.iee breeds at about the
same period.

'l'he most extensive fishery for the Plai~ is in the wat(~rs of Sonthern New Ituglaud. I~a\'orite

fishing grounds are on sandy bottoms, at a depth Of"t-ell to twenty fathoms, along the Atlantic
Bide of Block IsllUld, Martha's Vineyard, and Eastern Long lshmd, where tl.tf',\' are most, plentiful.
They are obtained ill smaller numbel's ill the l.tarOOrs and ba;ys along the south ~1l(JI't· of Xcw
Euglantl, on Shagwam and Middle Gronnd Reefs, in Fisher's Island Sonnd and Long Island
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in eonsinerahle lJumhm~ in the

Tue Quantity takrn in the weirs
Sound, and outside of Fisher\, IHlaml. 'L'hes are al~o taken

poundi'l of tbis rl'gioll, oecllsiollally five or gix lJUlulred a,t a time.

of X mv England ill 187{j was e~timated as follows:

V·t~l,·~ OIl north ~;,'e of ea,!", Cod _. - _ - ..
\\'eir~ On "onth ~;u" of C..,,,, Cod. _ _ ........• - - - .
\\'eir~ il\ Villl'~-:Lrl! SOUllll __ •• __ • __ ..

'Veil's in DHu.ar,l'~ lJa)· .. _ __ - -_.. _ .
\".,i"8 oh Block I~htlJ(l, cstimat..rl '" •• '" ' ..
'Wdrs i n Fi~lwr's Island 801\ud, oot,ima-ted '. __ .•....•••...• ' ' .•.
'V •.·ir~ Oil .east l~ud of I.,:l)ng l~land ~ __ . ~ _. __ ~ _~ ~ ~ .. ~ ..... __ . ~ ~ ~ ~ .. +. ~ _
'l'ral'~ ill IIhod,· I ~lall<l __ .••. __ ......•••• _......•.•.....• ' ..•••.... _- _ .

1'01U:JG Ii.

4:'11;
:,6, (l00

:,26, fi2U
15, 74!~
D4,500
4,000

14, Hfli)

l':.!, Z,,v

on3~ fJf){l

Fnl'u otl,er loealities .•.•......••.•.•..•...•• ' •• '" ..•••. .••••. ....•. ..••.. ..•... •.•• 50,00d

Estimo,te(1 o,l1l1nal catch of Flat Fish ........ __ . . _- _

Val,,,, or til .., «11""", lit f"ur CE'Ut8 /I POUlIO, $52,54Z.

713) .~55

GOU,OOO

1'tH'se statist,ics of the cat.elI ill pound-nets iJllllude Plaice and Flat Fish, and in the statement
of tlH' total catch no (lii'1ti nction will bl] made between t,hese two species.

IlIlmellSl.' !lumbers of I,hem art1 sometimes taken in large I;cines hauled up on the beach. In

Ib7ti Eo Ulcwland seim'd 12~,OO(l pounds at Menemsha Bight, Massachusetts. By far the grea/{~r

(jualltit;\". lwwever, t~ takell b;y small fishing smacks belongiug to and hailing- from Noank,
l\Iyi'1tj('" and New London, whicb pursue this special busille~!'l from May until October. Tbt"se

vessel>; are mmally absent from port four or five da,Ys, and speud two days in fishing. The fish
are ,;hipped ill icp' from NOllUk and Nl.1W London pI'incipa1J;\-' to New York, and also to inland

eit.je.., ill the deiuity. A sill~le smac"'>:, with a crew of a man and two boys, usually will obtain
and !!hip tn ~ew York, OIl all lLYerage, about, 12 barrels H wt:>.ek, about 160 harrels a ,rear, or

25,000 tf) 28,000 l)()lllllh,. ()aptain Palmer, of Noa.nk, in lR1.'l, caught on one trip of t.wo days

about 1,tltlU fish, weighing', perhaps, 2,000 pounds. On this trip Jl(Io 118ed four linef:{. A good H~her·

man is abl~ t~) fna-nage two lirJ~:,l, each carrying two hook1'l. Menbaden bait is always wmd by

profpslolional fi;dterlllen, though I haWl (Iaught Plaice to goocl adyantage wittJ lol!sfpl' bait. A

vessel utmally COllsumt'll oue barrel of menhaden on eaeb trip. The ,fish strike tlw hook flharply
~'" R(lOli a;; it approaches the bottom, giving little opportunit.;r fo the skates, whjeh very seldom

gttt a chauce at a Plaice's hook In this respect they are yery different from the cod. 'Vhen tbe

fish 11 wve been hHUleil to au' suditce, tbey are quickl.f transferred, witll llR little injl1l',Y R.-8 [mrisible,

to tht'. well of the smack, which is flTnllly large enough to hold a product of two or three llays'
fishing. They :\re thus brought alive to the place of shipment and reach tIle markets in excellent

condition, a fad which partially Ilxplains their popularity compared with that of other f1.l'lh of tbe
-liIame family.

In 1877 there were seVPll <lmack~ engaged in this iishery-one from M,ystic, (me from New
London, and five from Noank. It W~ estimated by the owner of one of theoo vessel" that each
Ye"sel made on un 3Vel'age fifteen trips during the summer, and that e8.(:h trip averaged 800 fish,

weighing 1& pOllnds each, making a total t)f 1,400 pounds to a trip, Ol" 21,000 pounds to the season,

thus giving an aggregate of 147,000 ponnds as the ri'snlt of this braneh of the fishers.

Captain Atwood st,a-tes tbat in 1846 he began catching PIa-ice for the Boston market,' in Provo

incetown Ha.rbor,anchoring where the keel of the smack would jtl8t clear the bottom, and aOJ'where
neal' Race Point he could catch tbem in great numbers, the largest weighing from tell to ,fifteen

pounds each. In oDe It-f'te,rnoon he caught two thonsand poundll. The8e he carried to Boston in the
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well of bill sma.ck antI tril.-'1.1 to sell, but was U1Hl11CCt'.'l1;flll, though they w\,re off;;red \lll(}er tlle mlille

of Turhot, Jowl pn'judice being aguiust them. III ]~7H then' W('l'll H'\'t'U or Giglll 1I0:1ls t·tlgagNl in

the plaiee fisher,)' during the month of ,Jnlle. this mouth b\:'ing tlw best for 1,laice nshillg-. In tite

latter part, of ,Tuly, whell I made my ob,wl'vatiOIlS, all of the winter hoats hnd qnitted till' tilt' p':ll'.

'file methotl ill use lipr!? is SIHDt'what IH'enliat', awl Illerits 11e"cril,tit)11. 'fht, Iis]I('rHWlJ nl!l it,

,·t1railillg for I'laiee," TIl(' boat used is an ordiuary cat.on:I!, Illau:lw'd lly olle pel'SOIl, Hwl is

allowed to drift with frN; sht.wt, hl:',fore till' wilJd, while tlw tishenlH'tIl staml;.; ill fhe ,'lteI'Il draggillg'

tlu: liue 0\'1.':1' thl~ hottom, baited with a bit of squid or clalJl. The boat is kept al'i lIt~ar]r as pos,'lihlH

oyer tlw plaee~ wlwre. the flat" aH~ lll'l'penillg" most abrnptl,\" into the hasin of tile Lal'h(!,', <lut! \\"11\'1'1'

thl' water ifl f,'om eigllt to t'ighteell fatL(jIU~deep. OIll.v Yl'r.r large ti~h, weig-hillg" tell, HUt'I'II. ,~OIlH'

timeR (\Ven tWf\llt," POHIIt!l,;, are takpTI ill tLtis m:wner. 'I'Ll' average l'utell is from pig-ht 1'0 tWt'IlI,\'

11 da,r. In olle tla y OIle '" all rl'flOrtt'.d tli gh t, OIl£' fi mrteelJ, 011(' Twell t.r -t IIn'l'. lSoIIH.' of til hW ti ~Il :Il't'

!wld in l'royjucctowll, hut Hw grea,tt~r portio\( i,;; f:Wllj ieed t.o JIIew Yorl" when:' a Ill'lee of t"-('l,,e

cent~ a ptnmd, wllOle~ale, if\ ea",ils obtaiTwd. Iu Boston there i" IlO market fin' them.

OJ] tlJe eoast of New .Ten;t',\' 1'rofeH801' Baird states that ill Uti! tht'.;; w,'n' takl'lJ ill larg'l'

lHunh\:'rl'\, hS meal\fI. of lll'tl'i, ill Lbl\ tleep ~Ineb along tht' \leaell. AI01lg Un' l'onthern ('oast tlll'y

are tWt\llsional1y taken h,Y tile line fislwrtDf'Il, and a t~OllSiderahJ(' qualltity is ",dlll,'d by the ri"el'

fishennNI. lit tile Gulf of ~h~xieo they are rarely taken hy hook amI liIle, and are USIUI.II;>

tllH'ared or jigged at night, hy tOl'ehligbL

Tht~ Plaiee has al wuys beeu tlw most popular of onr in-shore fl:l t fishes, beill g ex ellllJt ill 11

~ertain dt'p:l't.}e from tlle prejudi{\I; a.ttu{\Lillg to t.lj{~ fislles of this family. It ,<leems to ha\'c heen a

eoIII IIIOil food·fi."lLJ ill South (~arolina as ('arl." as 1760, and Schoepf meutioJJs it a« OlU\ of tlle food.

fisbe."l of New York ill ] 7;"6. I II ] 8t;6, aeeording to Gill, it wafl fonm] i u the Xew York mark.. t in

antumlJ, hut seems to han', been less in favor thau the Flat Fi«L. At pr{'s<,ut the Plaice jO\ :;trtHV

lllg in favor in ~ew 'Y orl" and il'l upon the lists of all ~not.\ rc"taurantl';, thou g-h perhaps liot so

generally consumed as the ]i'lat Fish, wltieil comes ill the winter, when the market, is le"8 I:n.-ishly

supplied.

III Bo.ston, and indeed throughout the greatt·r part of :8ew Ellp;laud, tlJi". witlj all otheJ'

Flounders, is cOlJ!\ideretl unfit t,o eat, and it is bS HO lllea"" generally Ilolmlar l;}ong th.. Houtlwrn

coast, though in Ploritla its flesh i.s high],\" prized, The Ctlllllt"etieut fi.'lhermen esteem it 1!J'('atly,

a.nd whe.u prepa,ring it for (,heir OWll Tlse are acellstomed to u311g it ill the open air for a da~' or

two lito dry," a.'l the;.,' M.~'. The whole8al(' luiet.' in l't',,- \'ork "ari('1!. from out.' ami a half ttl six.

cents, but is usuall.y three cents a pound.
Another species of" Flounder, elosely related to the Plake, i!'. tlte ('OllllllOll FOllr->;p()th~tl Flol1ll(!t'r,

Paralic1l.thys oblong'lIs, whiclJ occasionally finul'! its way to markt't ill com pan,' wil h tilt' Plalet', !llld

is doubtlt>SI'l sold under the I:lame name. It il:l a small I:Illeei('l'!, l':lrely itttaiTling a greater length tlHIll

hV(;lve inches and a weight of oue pountl. It may 111' readily distillgui.sLed lIy the prCSf',IH:l' II1'00l

tlJe back of four large, dark spots, elliptical iu form, but tiJl'>:" SOOIl fade ont aftHI' dt'ath.

Iw distribution is lllucb more reOltricted than tlJat of tile pinke; it is most abulHlant, at a
dept.h of ten to forty fathoms) off the soutlll'rn coast of Nt'\\" EnglRlld; it r:lrel,\' occurs north of (j;ljlO

Cod, thougb one iudividual was taken by the Fish Comm il'ifoiioll at tlIe mouth of Salem llllrhoJ", Tlor

hag it been recorded 15011th of New York. 'L'here are two ..ww lIer foiJlf'des UJlon tlUl Southm'll (\oas{

Que, Pa-rali<Jkt1tsY8 qutJJdroceUafll8, broadt.r tlwn Paralichthys ob!OllDUS, al,'lo marked with four dor.;;al

spots, and known in the South as tile FOllr-8flt1f.tt."f1 ]·')OU1111 el". Thi" I:lrmci,'« hlil'; !leen ohst.!l'\'ed

118 fa.r nortb lUI Charll'-ston and Fort 1'tIa.con, wbile its westem I'l'cord of IiUlit i,~ Peol'lacola. Stearns

records it as OOlDll1011 from Cedar Keys l'IOnf,ll to Key ~Vcst, !lud pronounce!! it an excellent, food-ti!lh.
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It C111l110t at llrt'sent, however, be (\oDsiden,d rery imJlortant. -The nnWl' "peciN" l'nraHcltfhys

xtigmatiag, occurs in deep II-ate, (senmt.y-tin' :filtlwUJs) ofl-'tlw coustofSoutlr {'aNJliflii, and llJa~' 'I«
distingllhdled by the l'l'I,lsenCl' of three cOlHlpicuolLs S)lotlS U11011 till' upper sid" of the hotly.

57. THE BASTAltD HALIBUT.

Thi;,; ti"h (Pllrlllieldhys 'inaCU{OSU8 Girard), writN\ J Ol'llUll, is known as the Halibut, llnioltanl
Halibut, anti Monterey Halibut. South of San Fnuwisco, where tbe trne Halibut is Hot fuund,
the larger individllals, whieiJ. reallr greatly l'flsemble thc Hulilmt, are known b;y tImt n3me. tile
yOUllg hei ng rarely disting-uished from other " Soles." At San Francisco, 'where thc true Halihut
is known, this species is called the Basta,rd IIalibut., and sometimes the ~fOlltereyHalibllt, as the;v
are mE)stly brOllght frOl.n ~folltere;y. Jt, reachCR it lengtu of t.hree feet and a wcight of sixty pounds;
the largest seen by us weighing fifty-1i\ce pOlUlIh,. A great llHljority of those btken weigh It'S/; thau

three pounds, and it is said that large individuals anI much le&15 plenty than they formerly were.
Its range if'. from Tomales Bay to San Diego, and south of Point Coneepcion. It is the commonest
sl)(~cies of its fhmily. AJt.I..lOllgh not rarc at San FruJ]l'.js.co; jt, forms no mm'e tlJaJ] four per cent. of

the entire flounder catch. It lives ill ratber !ihallow water, the ;young abounding closc to sbore,

large oncs heing t,aken ill the gill.netl>. Large oncs arll more abundant at Moutere:r than farther
south. It feeds upon fishcs and crustacea, lllltl in its habits seems very i'limHar to the Eastern P.
dentatus. It I:lpawn.'l it.! earl.\- aumme.r, like other large u",lIe8. It is 15{ll~jed to tlle attacks of the
Hag Fish, BdellostQma Dombeyi.

A8 a food·tish, it dO('8 not rank ~ery lJigb, the large specimeDs bpitlg tough and coar"e

compared to the Halilmt, wbile tIle .young are inferior to mo!>t of tbe species termed "Sole."

68. THE FLAT FISH, OR WINTER FLOUNDER.

Next in importance to the Plaice comei'l the Flat Fish, PHeudopleut"Q~ecte8 americcoJ1ts, or

eommon Flollndcr, sometime!> called the """",~juter Flounder," said to be known in Massltchu·
/i\etts Bay as Mud-dab, amI occasionally to be sold iu New York und('r the Hame of Sole. Thi~

llsh, like the Plaice, belongs I;Q a genus unknown to Europe, but is closely related to the common
Flollll(ler, or Fluke, of the British const. Its ra.llge is JilDIllewhat, extensive, and ill a oortaill
tle/,.rree it replaces the Plaicll aloIlg' out' northern coast. It has not been ooscI"lred south of Chesa

peal\:e Bay, but northward is COlliffionin the Bay of Fundy, OIl the eUl;tern shores of "5onl Scotia,
.amI in the Oulf of Saint Lawrence, and, aJ.i ful' 1M; oh,sen-atiolls uave been made, 11pon the (!vast of
I~ahrador.

Storer, writing in 1849, remarks: "It, is probahl,y the most common FloulHle-r on the sonthwest
coast of Labrador; we met with it first, though but sparingly, at clw Saint ]fary'a I611111d, and
observed it lU; far e:tstt>rly as Bras d'Or, where it is to be found in imlUense !lumbers, the bottom
being almOst alive with them, and of large size."

I<'1at I"ish arc alw'\SI$ upon the bottom, ft~dillg chiefly upon minute ,shells, such as Nuctda and
Bulla. upon young cmhs, 01' wh~te.ver they call find among the stones in tbe mUll. '.rheir mouths
are very small, and since they would b(' una.ble to seize fwd kill other fi:'lh, they neypr come
to tbe fSlU"face in pursuit of prey, as do the large-mouthed Flounders. 'They l)refer sh£!ltert'd bayr:;
and hllrbors, and appea,l' to be equitll.y abundant ou the bottom!', of the tlllntl, mud, or rock; when
nt, rest, ther are nsually part,inn:.,. embedded iu thl" mnd or "aud at the bottolll. I huve obserVed
ihM1 'v]wu tht·)' Ct.lJJU.'l to a stop, Oley alw/l.YS Si:,ttlc thetrllicln>s by couvu}sir8 motiOl/S of the liDS

a,nd l.lGtly, which bItS the efFf!ct of pushing them down ill to the wft h(lttGm. Tbhlspecies is

probably a more permanent residl:'nt of tlIt." localitieN which it inhabits than an,Y ()tbel' ou OUl" <.-'Oll8t,
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unless it be the s(mlpills. There iOl very little eddellc~' of a telld~·ney to move to iilHl from Ole

shore with a change of seagUll. \\"inter and summer, tlJCy appeal' to he equally a In:nd:mt from

New York to the Da,y of Chaleur, where, in the fidp-wayof lHimmiehi River, they are eaug'ht in
winter through holes in the ice. In Labrador tlJ(;y are de,.;el'ihed as eX(~tW(lillgl.v abundant ill

ImJUllJer, Inn n()thiu~ it> kuown of their wirlter 1Iahits. Profes"or Baird fOl\nd thew scarce in
Southern Xew Jerse,y in summer, but lellrued that th('y were "pry abuJI(lant in till' baylS ill winter.

Small quantities are bl'oul{ht to "\"ashing-toll iu willter from tile mouth of the Cuesapeake.

The t'lpawJJin~ season occurs earl~' in spdug', in February llIHi March on the Counecticllt coasl,
and is thought to be closed by tlw first Imrt of April. Youug fish of half an illeh in lelJgth are
fOUlld in July in the deeper parts of the ba;pl and sounds, and in Angust and September, baving
attained the length of one and Olle·llalf to the inches, oceuJ' ill gTea.j, abundanec iu the (',()v~s and

alOllg the sandy shores of the Southern New Englund coast, ill very shallow water. Tlwir growth

is probably rapid, though it would seem most likely tllat the fin~·illch specimens, jUflt referred to,
were eighteen months rather than six months old. The largest that ha\"t~ been discovercd were
fifte-en inches long, lmd would weigh from one to one and a half pound:o;.

The flesh of the Flat Fish is solid, white, and of excellent flavor, and deserves It more general

popularity than it has ;yet attained. It is, and has been for the last century, largel).. consumed in

New York in winter. Schoepf, writing in 1776, mentions it as occurring in the market in spring;
later, writing in 1818, he l'ltates that small Humbers wcre found in the stalls in ,January and
February, taken with spears while searching for eels. These. were not, ver;y inviting, owiug to
their mangled appeal'ullce and frozen state, but, with Hw disappearanc{j of ice and the approach of

spring, their uumbers increased, and in March the staHs were well filled with them, cheap alld frc"h

aIHI good. They were only used as Imn.fi!'lh. Gill wrote; ill 1856: ~'TlJi8 is the llJO"t common speeies

of flounder that is brought to the cit;\"' markets in t1w wiuter and spring months; it is seldom sold
at a higher price than eigllt to ten cents per pound. Flounders arc chiefly sold by tIle weight;
oecasionall.y the;r are 8trung thl'ou~b the branellial apertures on twig., and lIominally 80ld by the
bnuch."

'l'he Smooth Flounder, or Uhristmas Flonnder, Pf.euronectes glaber, is v(~ry similar ill habit;; and

appearance to the Flat Fish, and is still closer to the Flounder of Europe, being a member of the
same genus. It may be distinguished from the former by its smooth skin, which has gin.m to the
species, in some localities, the name" Eel-back!' Its distribution is extI'{'mely Jimitt'd, it llilYing
been recorded as oul;)' found in Salem, Massacbm.etts, Portlaiid and Belfast, MailJ(J, or within the

limits of two degrees of latitude. Its range may in the future he extended falthcr to the 1l0rtlJ, Imt
it is certaiu that at Ilresent none occur ,south of Salem. In Cas('o Bay tbey are ver,Y abundant ill

summer, and the Fish Commission secured great quantities of them in water three 01' four fathoms
deep in Bluelight Cove. They buYO never elsewhere been ob8crYed, except in wiuter, about Christ
mas time, wben they come into the harbors to spawn. At Salem they are, 011 this aeCoullt, called tlm

Cbrh;tmas Fish. Considerable qnantities are ca.ught e~ery yf'ar by spearing them upon the saml.
At this place they are also callod " :Fooll<'ish," because, in their anxiety fm' food, they will bite at
.an;.,. kind of bait, even at a. rag. 'I'h(; spawning season ioS short, and they l<oon re-tire illto deeper
water. At Portland, and in the vicinity, eonsid(lrable numbers are taken in tlJe winter tlo;hery in

<lOmpa,ny with the Flat .Fish, amI with them arc sent to New York and IleighboriIlg markets. In
one instanoo a quantity wasoii'erpAi for sale in the mllTktlts of \Yashingtou. T1Je spawning" season

on the coast of' ).1.aine is slightly earlier than that of MMsachu!'Ietts, bt'giuuillg 8S curl~' all the
middle of December, while in Penobscot Bas they are take,1I at tLte \'er~' begiulling of tlw mOIlth, full
.of Spawn. In PenobBcot Ell:\" they al e taken in Iraps, 01' .. flier..;' as HI(' fisuermCIl call them, llhappd
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something lik~ lobster-traps anll bait.ed. The JOUllg' Smooth Flounder ma.," be take]} in 8\l1ll1lWr on
the beaches. The largest females obsen'ed weighed twenty-three ounces; the weight of the spawn

being seven OUIlces. Too little attention has hit,bert~) been paid to this fifilh, but it seI-,m" more
than probable that in the fntum it will greatly increase in favor.

69. THE FLAT FISHES AND SOLES OF THE PACIFIC COAST.

By DAVID S.•JORDAN.

THE STAltHY }'LUUNDER-PL:EUROl"EC'l'ES ::;TbLLATUR I'flll"",.

TlJis speties is known; wherf'ver found, as t,he "Flounder,:; all ot,hers beitll:{ eOll8idel'ed lJ.f; lla8

tarll or False Plonnders. At Sail Fralwiseo OHI Bame Flonfl!liw is ralvly used in a generie sense;

but only as a specia,l appellatil)ll of tIlis species. It reaehes a lcngtlJ of nearly three feet; <lml a
weight of fifteen to twenty pound!>, larger inllh-illd'lll~being fOllml north wlml than 8outhwal'l1 ~]oug

tbe eoatolt. TIle ayerage length ill the market is allOut fifteen inches, ami tlJ~, weigllt two 01" tllrec

pounds. Its rate of growth is probahly l'itpid, hut we ba..'e no certain dat~1 in regal'll t<l it.

It ranges from San Luis Obispo to Kamtehatka; aud from Sail FralWil>co llorthward it i" lJy

far tIle m{lst abundant speeies. It proba,bl;y constitute..; llalf; hy weight, of tIw total annual catch

{)f Floundcn; OIl t1.le Pacific eoast. It cnteril the mouths of rin.'Jrs; and considl'rahh' llUlrlhers are
takpll in the salmon·net.... ou the lJOwer Uolumhia. It ii'l found in water of Illf)lh·raf.e depth, and is

ta]mn ill .owine,to! and gill-nets, and sometinws with tlw hook.

Its food is crustllcea, mollusca; and ~mch fi",hcs a.'! it can swallow, its mouth being COllipanl.

tirely RIlltdl, It spawus ill summer. Notbil1g spe<;illl is knoWll of its br/:'tl(lill~ hahits. It lIllS 110

e8\l(!cial em'my that we kllow of; with the ex(wptioll of a tdradecapml; known ~8 "fi~h.I(}t18e;"

which i~ '·eroY t'req llently found attached to the fins, ::ri1l.melnbranes, amI ~il1s of thifl and 01 her
species of flounders.

As a foou·1i",h t,his species is held in rather high Ct'teetll. The tlesh is firm, and although

coarser thall ill tilt! sf.H::alled 801t'1;"; is of fair .flavor ill the J·QlltJg. The very 1l1r~e imli"iduuls

(eight tu twenty pOlllllls) are sold a.t a lower price, alllI are iJonsidered poor eating. A eonsidemll!e
Ilortioll of t.hose ill the Ran Francisco market corne r;om Humboldt Bn.y.

This, aceording to Dr. Bean, is one of the most widely llistrihut-ed littoral flsh known to exigt;

raug-ing' in North America to the mouth of the Colville and Anderson Hivers on the arctic coast.

It {luterll i'xttJIJ:.;i n·J,v into the rCRfmrces of Alaska, being the largest and most a.bundant of its kind
in that region.

A related sllceies, P. ylfwialill, is eRpe<Jially abundant ill Northern Alaska, occurring plentifully

a.s far south as Saint )1ichael's. Althongh J::lmall, its great ahundance and fine flavor make it

important as an art·icle of food. '1'ra.\'eJing parties of Elskimos generaU;r have a supply of t,hi~ fish
in tlleir bidarras. They are Ulmall...- eatcn raw.

THE ROUGH LnlANDA-LIMANDA ASPERA (PallaK) Bean.

TIlis species, llCC()rding to Dr. Beau, is 8nHlll~J' than its Atlanti<: relative; Limanda ferruOille«;

which it closely resembles; amI its range is mther limited. It. is found about Ullalasbk~and bas

OC'ell taken at Sitka, Wrangel, and other localities in tbe Gulf of Alaska. Ihdlavor is tine, and it
is used extensively for food b,v Eskimos and hulillns.
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THE DUJ.l.IO"ND FLOU:-<Dlm.-nYl'~(lPSET'l'A GrTTt:LATA (Gir:lrII) Gill.
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Tn t.he neigbborhood of Sail Franci;;co Hiirs ),;peej'~i; irs known a;.; tlw ;'Tnrl'ul," mally of the
de:~lers "toutlr an;rrillg that it il' itlentiml1 with tin> English Ji;.;h of tllat Harne. SOli th of l\;int

Concepcion the [lame Diamoud FlolllJdt'l' irs ill use. TiIis refer.,,; to t,lw rhombic: forllJ ,jf" the tish,

and tlw name Sf'Nn;; an a.ppropriat(~ out'. It re:wues a h'llgth of cigllt-eell indw~ ,~I\ll a \H'il,:bt of

fourpollflds, but as usually seeII in the market it/oi It'ngth ilS about olle foot.
The geographic range of thiH species st'lmlS to he from t'app )Iewlueino to M:l~·d,d(,lla Hay,

It seems to bfJ Ulore plentiful in the ba.r.~ of Tomales and Hall Dkgo t hall pIsewhel'e, 11 pl'an'lI tly

preferring r;uallow water alld saHd", bottoms, It is OIll' of tlw Jrll)l'/.' a l,t1IH.hlll t :-;1'(·(:le". j\mll ill;;

])(wlla11S two })l.'r cent. of thl.; catch of Flmmd('x8 in tlw neighho,IHlOd of San l'ralld'WI).

It" iootl eOllsist.., maiol,\' of erust:Hl(Ja amI small lIlollu»ks. ~othiug' :-;lwcial i~ knowil of it"
breeding habits. It/oi enemies are tllOj,e of all Flollnders, and 110 di"easm< ha\'e h(~{m Tlotie(·11. As
it food-fish it ranks high. It is Olle of tlw most f1rrn-tle"lu:lu of H,e FlounulJrS,

TIlK "SOLES" Of' C-4£,11'01:-"1_1.

LEl'lDOPSEl''l'A HlLlNEATA (A,\'rr~..,) Gill.

This gpecie~ ha.." no other distinctive name tlJ:lTl ';Sole." It r,',lo(~lJ('s a ltmgth of twenty ill(']WS

an d a weigh t of five or six pon nds. Its a Wlrage weight, ill tue UJ arkd i:-; ahou t three pllt\mi,.;, It.

ranges from MOlltel'ey to Ala8ka., :wu it!; relative abundance i'WIHlily il.H~rea"es as Wl:' 1£0 !Jurtll

ward from Monterey to VallOOUn~r'f'i Island. III Pug-et. Souml it makes about thirl'" IW1" n:'lJ(. of'

tLe flounder ca.t<lh; about San .Francisco !JaTel,,- two ]lel' CCIlt. It line's ill roek,\' V111l:('" ill de\'p

water, alld most of those takml about San Francisco t'ome from the neigh Imrhood uf the Faru Ilmies.

It take» tbe hook more readily than any of the otber small·mouthetl );'\oll1H\l,rs, mill emj>li,h·t1Ihh~

uurnbers are ta,ken b,y the Chinese on their set-Hnl's, especially at ~folltere'y, 'l'hf"y fct'd chiellx 011

crustaceans alld small fisheR.

Nothing special is known of its bl'et~dillg habits, and HotLing IIi stiudi\"e of (~ln'Hli\',,, or

diseases. It is !lerha,ps more subject to the parasitism of the fish louse thaI) allY of till' other
species,

Dr. Bean found this fish abundant in Alask:t, and Olll:' of the mm'j. importallt of the fiat ti.~IH'~

in tllfl.t t-erritory. It- is tbere regarded as au excellent food-tish. Tile naf,i\'es spear it a~ i l 11\.'.0;
entirel;\: concealed in the loose santi a.]ong sbore, where it (:OIllCS at en~lltidt~ to ft'ed on ,~U1all

crustaCeans.

P A.ROI'HRYS ISCHYRUS Jorul\l\ and. Gil~,rt.

Four specimens only of this specil"s have been seen. These were tltkcn \vith a seine fit Seattle,

It resembles the preceding in appearance, awl probably in habits. Those seeII were auout. ei;;rhtl'ell

iuch~j!, long, a.nd weighed jl,oout throe pound~,

"This is a coarse, rough fish in its generaI appearance, great.]y reAemhling the P10llllI!C'l", Plca

ronectes steUatlL8, hut (liftering from it in tlw l:bmoid scalel'l, aud iu the pre:-;eTlek' (If all aeee..,;;;ory

lateral line, characters ill which it agroc8 with the next spc(Jies. It 1m),; hitherto lwen found only

in Puget Sound, and rea.cbcll a length of about (~jghteen iuches,'t1-1;'ochllgtfHl.

P AROPHRYS VE'1'UIXS Girard.

This species is ll-lways called Sole by tllC fishermen. It ia flue of tile smallest species, l'fm.ch

ing a length of about fourteen iU<lhes alld a weight of ubout two puunlls. TllOse mmally setll ill
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mnrket average less than l)alf a pouud, It i" tbUllll from Santa Ba,ruarll to Aillska, nlJd frolll San
Fruueiseo uort,llwawl is extroUJelyahlllldaut. III Ilumlter of ilHlividnal::; taken: tIlls (',p.:'ciet-\ is
exceeded only uy PtlJUfOlleetcx .~(ell{(t/loX. 111 Illl m t~er of pOUlJds it }Jl'oba1>J,\" l':Hlln; heJo w HippofdOi,

80idcs Jordani. It. forms auout OIJc-fifth the ,,,1101(, fioullllm' catch of the eQailt. It li\-es neal' t,hc

shore: and j" taken in lJ;ilJ'JIl~t" and seilWS. It fN:'{jS Oll (~l'ustacea and tlJe like. As a food·tisl1 it

meet:;; with a ready sale. but it~ fiesh is rather poor and tasteless. It spawns in spring. Nothing
further is kIlO VHI of its lm:,e(liug lmlJits, awl llothillg' of its NiNnies or diseases. It is Oftt'tl found

in t11e stomaehs of larger preuaceous lishes.
It.s f}e~'1J is softer thall tlult of otner FlolUJ<l€rs, and it doef.; not make au attractive appearauce

in the market,. It, alwark readily sellR, however, and thc qualit;yof the t1esh is probably better

than that of some of tbe other kinds.

I>AROPHRY8 ISOLEI'JS (Loeklngton) Jordan am} GjllJert.

ThIS speeics, too: is a Sole to the fishermen. It reaches a length of about fifteen inches and a

weight of about two and a half pounds. Its usual length is about tell inches, with a weight of
half a pound. It ranges from Montere;y to }'uget Sound, inbabitillg' rather Jeep water and

becoming larger in size and more plentifnl northward. About San Francisco it is mainly taken
by the param:elle fillhl;!rmen, whQ obtain it in great numbers, but it forms less than onc per cent. of
t,he flounder cateb of the coast. Its food is mainly crustaeea and mollusks. It spawns in spring,

at whidl seagon tht\ largest catches of it are made.

Lar,l.:"e ~pecilIll;ns of this species are sold with the best Soles (Pllettichthys), which they greatly

resemble. Small OMS rank with GlyptQcepnalus PUaiftCU8 and the like, and often cannot be sold,

CITHARIC1l1 HYS SORDlDtiS (Girard) Gt.hl' ,

This sped'll' i" oft-en known as tlJe "Plaice}1 in Puget Sound. About Sail Francisco it

beconws, like the otbern, a. "Sole." It i:s one of tne smallest SlJecie8, reaching a length of fifteen

inc!J"R: and a weight of.two pounds. Us average weight in market is lit.tle more than half a
potllld. It. ranges from San Diego to Puget Sound, being rare south of Point Concepcion, and most
abnlHlant a bout )\:fonter('s. It lives in eomparatively deep wa.ter; and is cOIll'l.idered di:stincth"ely

lJ dccp,watf'r species b,l the fishermen in Puget Sound. It takes the hook very readily, and great

llumhers are taken 011 s'Jt·lines by tue ehiues{', to dry for market. It probably makC8 fthonf. eigbt

per cent. of the ent.ire flounder catch of the coast, It feeds on small fishes, the anchovy being
oue of its special arliclel'l offoud.

PSETTWRTHYS MELANOSTICTUS Qira,rd.

This flpecies is evclJ'wiJere a Sole, and at San FrQllCi8Co it is cOllsidered to ha.ve a better

elaim to that. title than any other specie!'!. It reaebes a length of abollt twenty inches, and ll,

Wt~ight uf four or five pounds. Its average length is about fifteen inches. It ranges from ~IOll

terey tQ \Ynmgel, Alasl>:a. It lives at no great depths, am'\. is ::t,oout eqlll1.11;y abundant the entire

length of tile coast. Although never found in lllrgfl numbers, it is alwaJ8 present in tbe markets,
~nd forms some five per ceut. of the entire flounder catch of the COR st. It feecls upon fishes and
tJrustaCtm.

Nothing special is known of its breeding habits, enemies, or diseases. As a food.fish it is
ooDsidered tile best of tne family by tbose who distinguish it from related species.
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HIPPurUAlf'"OIDl.;S ,J OltDANI Lor'j,ington.
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This species is known ulliYerf;ally as Hw "Solt~/' I ha.n; al..".) heard the rtaliall WllJl(~ '~Sog-lia"

:lpplied to it more often than to rt\latetl l>peeif~8, It reaches n ll·ngt h uf ,,'igb t PI.'Il illdll'f', :lIld a

weight of six or eight PO!llHI~, till' average IWing ahmlt tlll'e!:'. It rallge", from }lolltPl",Y to Pugt,t
Sound, being comparatin,ly scarce north of Capt' 1IplltJodllO, hilt iu )IOllten\" Un:" the ('OlllllI0IH,sl

species, and forming probabl~~ fil'teen per cent, of PIC Floullflt,rs ill tht, market of San Fra nei",eo.

GrentnumheI'~ ar., taken b,\' Ghillauwll 011 set-lim,s haited 'With iJllI'ho\'i.'s, It lin"s ill watel'ot' no

~reat dl~pth. It. feeds upon anehoYies, ~hriHlps, and all sort,., of ",mall fi"be:-; awl crllstacea. It
spa Will'! in early summer. Nothing e!,lpecial is known of it,; breeding habits. It,,, t'u('mi(·s :llld

diseases are 81 milar t.o t.hose of other Flounders.

It is oue oft.be best oft.he Flollllders as a food·fish. Great Humbers ure dri~d yearly b~' the

Chinese, who suspend them by strings OIl a frame placed 011 the roofs of the houses, as theS are

t{lO fleshy to (lr:y well on tahles. Ilere theS rustle in th,' wiml, Hud1 striking together, 11rolll1c*, U

sound like the wind among the leaves.

H It appears strange," remarks IJockingtoll, "that tbis common sIw-eies should have escnped

tlw notice of naturalists until last year. III the markets of San Franeiseo it abolluds throng-lwul

e'"eQ' month of the year, and ill ~hmterey Bay it IS t.he most. abundant. of its tribe. Professor

.lordan informs me that about five hundred pounds' weight. of this fish llre taken daily at )louteJ'('y

aloue by the Chinese, hesides large quantities taken by the Italians. All examinatioll of the stock

in tl'ade of the Chinese located TIcal' Monterey, proved t,hllt on~r nineteen-twentieths of the fish

t hat dry on hurdles and flap in the wind around the hovels f:ollsisted of thi~ flt'h; a few ~bark""

with Psetti(jhtTtys melanolltictll"l and Citharichthyll sordidus, (,-Onstitutiug; the relHaillder.~"

It occa:,;iollully l'eachel,l sixteen inches or more in h~ngth and a weight of th'e pounds, fllHl i>l

(~ousiderett olle of the best of its trioe, but hJ inferior to tbe Black·dott(,u Floumler, tlle Turhot, and

one or t.wo otheI'!>. It becomes rure northward, ret occurs ill Puget Sound i south of MOllh>J'('.," it

is not on leeord,

HIPPOGLOSSOIDES EXILIS ,Jordan and Gilbert.

This species is one of th(\ ~ruallest" reaching a h:mgtli of alHlIlt nille i nch",s, amI a weight of ]('>;f;

tlHln a pound. It inhabits df'ep waten. Oll f;3lUly bottoms from SaIl Fnlllcisco to Puget Souud.

It is taken in the 8W(lljp.nets of the parauzelle ill spring oft' !'oint ]{e.yes in {'nonllon~ llnlllber~,

sometimes JU'url.v II ton at It tinw. In PlIget Sound it is less commOTI, althollgh freqnentl,Y takf'Il

in 8,>ines. It bas not hel-II 1I0tiCf'd b;\-' lJatnralistl' until the llrescllt year, and has jll';lbab]y been

rarely taken until the introduction of tlle parllnzellt,. It feefIs on I".lllall fishes. crustacean>" etc.

lt spawns in spring, perhaps coming from flt,ill de(~ppr waf{'-l', as ill the willt~r 110m' were llot.iced in

the markets. Its enemies and diseases are IlllkllOW II , 1\1 ost ()f those taken by the paranzelle are

tllrQwn overboard. The ttesh is soft, and fhe /ish (loes not sell for enough to IHI .... fOl' bringing it in,

This 8pe<:~ies it; r('adily distinguished fl'Om tlle preceding h.y its Ulnch more slender form, and

by the large size of the "'ealt'.l-i, whieh are very delicatel,Y ciliate Oil their hind,'r edg-e. The eyes

are vel'S large. tbeir longit ml ina I diauwt('r ('onta ilwrl nhou t tlll'PC 111ld olle-til ird t imf'8 in the lel1 gth

of the head. The greatest depth is cOlltailled ahout thrf'e and a. half timeR ill the tDtal lmlglh.

In Jul;y it was tolerably common in the markets of San Prancisco, :JIlll its pl'cwio1H; mrity il>

prollalll:r occasioned by the fact that it is onl.y taken ill tolerably deep watf'T, alld iM too 811l1lH to he
coo!iidered of mu-eh value.
-~.----"'-------..........~~~~.~-~~-------.._-_.

j Rapl>rt" C{'lmmi88ioller of l"islleries St,at" of California, Hl80, p. 25.
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The speeill1Cnf> I han~ seen were 1'roUl eight to tell inches in lcngth, amI three·quarters of a

llOund in ,Yeight. It OCCllrs illl"uget SOlllHI, 1mt is uut veI''y common.

llIl' l'OGLOl-;~()IJ)E8 ELA"S01)O~ .J O1'.1au aull Gilbert.

This ,;pccics n~aehe~ a. lcugth 01' aUOllt fifteen inches, and a weight of two or thrt".e poulHli'\ a.t
least. It has be,en fOl\ud ill Puget Soullll, in 1'at,her def;lp water about the wharves of Seattle,

'Vashhlgton Territnr.y, and Xew'J'a.eorua. It, takes the hook. n'Q-~ reullily, and afl'ords the boys

cOllsi'\eraule UlllliSClIlCllt. it,; ndlll:' a,s food if.! probaIJ1,Y similar ttl that of H. Jordan-i.
Dr. Beall states that he has specimens from Kodiak, Unalashka, allli Ul('- Sbumagin hlauds,

Alaska. It- iN a food-fish of l'iom~~ i mportaIwe ill these loe ~ lities.

XYSTRElJRYS LIOLEPIS Jordan and Gilbert.

Thj~ ~l)eeics reaches a length of fOllrt~(m inches anll a weight of t,wo POUilUS; range!> fl'Otn

Point UOIl(lepcion south ward. It lives ill watt'r of moderate depth, uSllall;\' about the kelp. It
cakes the lwok readily, spawns in .'lpting, alld feeds on (jntstaooa and small fish. It is too $eawc

Co have all;\- spedal ecollomie value.

ATIIlumSTHES STOMlAS Jordan and Gilbert.

ThiN slJI;'eies, so 1'a,1' a.. known, does not exceed eighteen inclJes in length and one and It balt'

lJounds ill wI'igbt-. It is perhalls the Klelldt'rest Flounder known. It has only been seell alllong
tisbei'\ taken ill the sweep-nets of the parauzelle ofl:' Point R.eyes, and onl~- about a dozen spcciml'fls
are kIIOWIl. It prohably iulw.,bits consid~l".tble deptbs, and will douhtles~ be found to heloug· t(l the
..:Uaskan f3I1lJa,.

T Ill;: SLIPPERY SOLE-GL YP'I'OCEPHALUs P ACIJI'lCUB l~ockington,

Like various other Rpecies, this fish is known as the Sole, wherev{',r found. It reaches It length

of fifteen inches and a weight of two pounds. As usually seen in the market, it is about eight

inches in length aud weighs about half It pound. It iuhabits deep or cold waters, and ranges froUl.... -
Montel'oy to Vancouver's Island. In California it is only taken in deep water, and is therefore
ra.rel~" brought in except by the paranzelle, who obtain it sometimes in enormous numbers. In

Pugot Sound it comes nearer shore, and is often taken in the seinel'l. It has been brought into

t,he San Fraucisco market only since the establishment of the paranzelle fishing a few years ago.
Since then, it has rapidly increased in abundance in the market, and now makes about fixe per

cent. of the Flouuders sold in San Francisco. Many ponnds of small ones are daily thrown away
in the spring and summer. It feeds on crustacea and the like.

It spawns in May and June, and probably then comes into shallow water, as the ca1;e.b is then
greater than in winter. The large ones are considered among the best of the Flounders. Tbe
small ones are little valued. The whole bodJ'is excessively slimy when out of water, more so than
in any other Flounder.

THE LONG-FINNED SOLE-GLYPTOOEPHALUS ZACBIRUS Lockington.

This ",peeies is likewise known as a Sole, but occasionally distinguished as long~:finned. It
rooches a lengtb of eighteen inches and a weight of about two pounds, The average length ill more
tban a foot. It has been thus far noticed only in deep water about San Fra-nci8CO and Mon~rey.

It is one of the least abundant of the Flounderil, rarely more than a dozen coming into the San
Franciseo market in a week, aud often fol' long periolls none at aU. Until the introduction of the
paran:telle, it was unknown at San FraneisCQ.
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In respect to flj()d, hn'mling habit", aml 10e~Jlities, it :l.¥:rI.'es eutit'dr with G. pru:i./i('u;; ';0 far as

we lmow. It~ "kiu is lIot "limy, all(l its lIe,"}J i" ver:" firm and whih~, alld iiuill to Ill' of ypry :;;llp('rior

tJa....ol', similar to that, of the Eurol'cau Sole.
•• Up to the present time," 811;'\'8 Loekingtull, "thi" S!)('Cif-'ii II" oul," klJOWll ii'ow ll.w ilIar],e!s (If

Sall l"rundseo, to whieh it i~ hl'Onght fnlJll Ii('ep walp!' near Point l{Pp'lo:, some tllirty mill'HllortlJ

of tht~ l:ity. It is comp;nath-eJr ran'; ~c1Jom IlJlIre thull tlll'e(' or lUllr are of't"eJ'("\l fin' ii<llt' Oil allY

onE' day, awl it, i:;; Hot broug'ht in at all ill the wintt'l'. It ntains a lmlgth of pightet'lJ ilJ('hes, and

a wdght of about two POUlH};,;, amI is helll ill \rigll estel'Ill. Hitlw£10 'It il' onl) lmowll to oceur ill

1I10Hier('y Ba,Y awl in the vicinity of Ball Fruul'iseo. ,,\8 it>; moutll is too I;lUali for the hook, alld

itli h;tiJitat too deep for tIle gill-nets, it, i.'S t-ali:('l1 ehiell~' in I';\H~E'J}-II('tS.':

The three following' sIlllciel> are v(~ry similar i II ~ize, ~lppelLr;Hwe, habit-HI and vallie: awl Hie .'lame

remarks, eXCl'pt ill regard to diiitrihutioll, will apply to them all:

PLEURON"iCH'L'IlY~ VER'l'mALIS .lol'(lau ami Gilhert.

l'LEURO:"lClITHTS Q1: ADRTrl.:'BLlW1~1,ATV~ (1'aHas) l~oek'll1gtml.

PLEURONICII'l'IIY~ CtENOSFS (lira.rd.

These three f'pecieOl ba,v('· no diOltil1ctin' popular names, tIle fishertJlclJ confolLnding them with
various other sped"$ under t-he !lame of 'I'm'hut (11)(1 Soh-..

As usuaJI,\" seen in the market.';, tlJel<(> :;;J1fleies aycr:tg-e about ten illdu's ill lengtll, P. t'erticali!<

heing mmaHy the. smallest of the three, and P. t])ladrituu('l'c'ulat1/~tllt la l'gt'st; all, how('ver, reaeh
sometime's a lengtll of fifteen inclws aud a weight of two OJ' three ponIuls.

P. qU.fldrituberculatu8 alld P. ve1·ticl1li.~ have h('cu thus far noticed oLlly ill MOllt.em.y Bay amI
about Point Reyes and the l<'aral1om~.... P. can08US is found from Sail Diego to the Alelltiau Islands,

and is esp~ciall:r abllmlallt ill rocky cO\"e:;; abollt Pu~et, Souml. All throe of them are IWW

migl'ator.rlJ.nd live in considerable depths of \Vater, heing J'arel~' taken Ileal' shore except ill the
spawning time.

Compared with othm' FIQ.unders, none of these art:, ever abundant, Fifte('.n individ.u31!> of tIll.'

throe l'Ipecies together would be a large proportion in one hanl of the gill.net ill )I'lllter('~' HOly.

in r.he season of their spawning, At other timm~ tiley rarely come near enough to 8hol'l' to t'utt'l'

a /.,'ill-net.

Fnlike the otller Flounders, these three species feed chiefly or entirel,\' 011 plauts; tIle st,onlll,('h

and intestines are ;l,lways full of algre; and, a.lthough they oCCRsionall.r take the hook, allilllal fi.JfH[

makes a small portion of their diet.
Tl.\('.se "i'lpecies spawn in the spring, chiefly in Ma~" and June. S"othing- is Imnwll of llwir

breeding habits, further than tllat they are taken in the gill·netl:; and in tim I;;weep"nefs of lll('

pa.ranzeUe in greater numb~rs at t,hat seaSOn than earlier ill the year, anl! the)' probahl~' SPUWII ill

sandy 'p1a('.{!s, and otberwisolive among the rocks.

:No special enemies are known, other than predatory fish, and no diseaseF: h!lYe been (lbii('j'H~d.

As food·fiJ:lh, they are not distinguished from related spedes.

60. THE HALIBUT-HIfPOGLOSSUS VULGARIS.

The Halibut, HipPQglQllH1.f,8 fJulga,.is, is 'widely distributed throngll the North Atl:mtie and
North Pacific, both near the shores, in shallow water, and upon the ofr-..hom bauk« nnd tlll' edges
of the, contin.ental slope (\OWll to a Ilepth of two hundretl to two blmdr\:;l1 and jift;,>" fathom.", or mol'\.'.

In thl;\ \Vesten Atlantic the R(lN'.ies IUts not uL>en ob!:lerved south of the fortieth parallel, struggler.'S
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hudug occasfonall.r b€Cll takell off Sandy Hook, BlOi!k I,,]and, and ]l,fi)Iltauk Point,! while it ranges
north at, leal't to CumberlaJHl Gulf. latitude U4P, and to Bolsteillborg Bank in Dayis Strait, and
l-li'l fur ~H\ Disko and Ornenak Fiord, latitude 7FJ, on the COllst of Greenland, five or six degrees
within the Arctic Circle. AIolL/-\" the entire west coast of Greenland they exist, ahundant about
kelallll amI um1h to Spitzberg-cn, ill latitude 80°. No ODe know;> to what extent tl.lf';J are
distributed along the European and Asiatic suore" of the A.rctic OooaD, but the,}- bave );PI'JJ

oblleryt;ld on both sidf's of tlw N{)ltlJ Callf', jJl Ea<.;t and 'Vest D('nmark, and from tbe North Cape,
latitude 710, south alou/-\" the imtire western line of the Scandina,via,n Peninsula, iu the Skngcr
J{ack anll Cattegat, but lIot, however, so far as r t:an learn, in the Baltic. Hahbut. are oceusiOll
an", seen in the sonthern llart of the North Sea and in the Englisll Cha,uneI: south of latitude 50?

their range iu the Eastern Atlantic appears to cea6e, There is yet .some ql1£lstion whether it is
found ill SOlltl,ern Imlilnd, bnt some of the largest individuals rooorderl frOID Great Britain '\eTC

takeu in the Irish Sea, off tlJe 1...16 of ~I:all.

On the Pacitic coal'\t the Halibut" wbich has heen showu by Dr. Bean to be identical -witb that
of the Atlantic, range!'; from the Farallone Islands northward to Bering Straits, bec(lmlng more

abnndant northward. "Its cent6r of abundance," sars BfJan, .. i~ in the Gulf of Alaska, lJar
ticularly about Kodiak, the Alexander Archipelago, and the Shumagi:ns. Large haUbut. 3J'P

numuous about the Sea.] Islanfl~, but the 8JlJall ones bave been killed by the seals. I have
heard from good authority of tbeir eaptul'e as far north as Saint Lawrence Bay, near Eaf5t. Cape,
in Siberia. It ha~ several times been reported from off the heads of Marcus Bay, Siberia." It

is oecasionull)' taken off San Francisco and about Humboldt Bay. In the Straits of FuC-.'t and in
t.he deeper channels about Fllget Sound it is ta,ken in considerable number/!.

A large hillibnt bunk exists in tlu:! mQuth of the Straits of }~ucar about llinc miles from Cupe
Flattery in a.- northwesterly direction, and their captnre is an importa.nt industry to the Com,t
Indian!';.

The Halibut il> emphatieaUy a colrl-water species. That it ranges nine or ten degrees fartlwl'
south elll the American than on fhe Enropean coast, is quite ill accordance with tile general 1iH'- of
tbe distributiotl of fjsh-lif~ ill the Atlantic; illdeed, it is onl,f in winter that Halibut. are known til

approach the sbOh.\ to the SOllth of Cape Cod, amI it h, safe to sa;v that the temperat.ure of 111\\
water in wilieh they af(-l at present mONt frequently taken is ne'>er, or rarely, bigb8l' than 450, amI
seldom higher than 350, lind often ill the neighborhood of 320, Its geographic r.tnge conc~poJl(l~

closely to tbat of the codfish, with whidl it is almost illYflriauly associated, though t,he cod j,:;; 1",;~

dependtmt upou the £ll'm;ellce of ver..r cold wilter, and in the \Vestel'l1 Atlauti<: js founu_four 01' fi\'('

degrees-jn tlie- Eastl'J'IJ Atlantic at least two-nearer thl\ -glluator, while the raug8 of the tWO

specie'! to the Horth is 11l'ohably, though not certainly, known to lIe limited relatively in ahonl Ih('
saIDe degree. In the salDe lUanner tlle Halibut appears to ex.tend ihl wumhwings furtber nut til

sea, and in flce1ler and colder water than the cod, Although observatiolls on this point han'
necc~saril.y belm imIH;"rfcet, it seems to be a {ant tl1at, wbile cod arc ver.r rarely found UJlOlI tlw
edge of tlw N>lItillfmUil slope of Xorth America, be;rond the 250-fatbom liJJe"1 Halibut are Jl1'CiWlIl

there in abundance.

CO)fJIH)N NA)U~S.-']'hename of tllis spf'.A.:ies is ql1it~\ uniform in the regions where'it i .. li.llOwn,

though, of e/.H1rst>, Rubjf'cf. to certain variatiOlls in the language!'! of the ditl'el'f'nt countries: lmU
its charadNistic features are so unmistakable that it is rarely confounded with other SpeC'il''''
the o[flX tl/!h for wlJicb it is ~wer mistaken seeming to be Hie Turbot of the European coast, ,dtll

which it sometimes interchange/; names. In -Scotland it is 8aid that the Halibut is freqneutl~·

called t,he Turbot; and YalTell has expressed the, opinion that in instauCt"<S where it had lleeu
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claimed that IIalilmt had heen taken in the south of Irelanl] the Turhot was the 8pecies aetnally
refel'rt.'d to.

"Halibut" and" IIolihut" are words widell an' a8 old as the English language. In Germany
it is called "Hcilhlltt" or "lleiJigebott"; in 6I1'e(h~Il,"Hij.J]efisk ~ 01' "JIiilll'flnmll'll"" wlJill: ill

IIollaml the name is "TIeilhot.."
In stndying these names it should be horne ill mimI t.hat ~'hut" or "bott" i" another word for

a llounder or flat fish, and tlmt the English, Dlltd..l, German, aml Sealllliu<tvian prelbws to t.'itlwr
this wonl or the equinllent word Flounder an; preslHnuhl,Y of the sam€' meauiug. A fal,,;t~

derivatiou bas heel! imaghled for the ltame, wlJicb is exempli lied in the German word" Heilig'(>.

butt" jn."t llleTJtioned, and also in tlw English orthography, whieh i,,; I>ollletimes elJellJJlJtert'"d

"Holybut." This is without foulHlation, for the Halibut h;lS n('\'cr heell mcntiolJed more tlJall ally

otLer spech:>Oi of trjat fish, aJld t.1w derivation is as fllllCiful liS the New Eugland oue of "Huul-a
hoat," which our fisherilleu have frequcntl;\' ll.'isured me ,vas tlw !lrOper lHl.!JU', referrillg: to till' ~ize

awl st,rt-'lll!t,h of t]J(' fish. TIlt'- true derivation of thl' word is lwst lllldeJ'Mood hy a study of i\"

Scandinavian llames, from whicll it. appea.rs that, the prefix has referenct' Sim!lly to the holes or

deep places at sea in wbh:h the fish is found, aud that the HOlme simply means "a det'p-sea fish,"

or "a deepsea flounder.!' 'l'he llame "Fletan n which a species bf'ars in Frallcc is lJot tlistindii·c.

tLe fish being almost unknown in that countr.y.
DISTRIBUTION I); 'l'RE NORTIIWRS1'ERN An,ANTIc.-The general dil>trihlltioll of the Halihut

IIllVillg been sketclJed in outlilJe, it seems appropriate to dii'lcu~s more fully the range ano almn
d;lllce of the .fish UpOll the coaRt of :"orth Amf'rica, wliere thf',,\' a.re sought. b,v American .fi~lJillg

\'(',,~ds, and in Ods discussion some of the facts already bricfl)' stated willlJl>,twssarily be n'IWlllt·t!

ill part or at Ipngth. Halibut art', taken ahllllthwtly OIl I1011;,;tein borg Ball);:, at the southi'rll ('utmucc

to Davis Strait, httitude G70 Borth aud lougitnde 540 to 56° "H~lSt, where sen'ral GlOH{jt'ster

sehooners have in past yellrs 0 htailletl large cargoes of salted Ii sh. I H Et zel's "Grijll!<uul, " the

materials for which were largely derive!l from H,ink's "Uruulantl geogT3})hilSk og statistisl;;

ReskrevC't," }>Ublished in 1857, the diiltriblltion of the specie!> in this region is quite full.Y tliStmSfll>d.

It is there stat-ed that Halibut are taken chiefly in the southern pmt of ~ortlJ (il'eeuhIJHl, nUll

especiall,}' on the shoals among the islands in the district of Egedesminde, espt'chtll,}- about Ag'to,

Hiskol, and Ikerasak, in la.titude 680, alltl somewhat less nea.r Disko, in latitdtle 7(10. They 1!re
captured most abundantIJ' in the spring and fall, when the Greenlanders take many ill t]Wf.W

localities. They are even taken, at greater depths, as far north as Omenak, iII latitude 71°. In It

later work, however, Rink asserts that ~~ the Netumak or lar"er Halibut i8 found on the baIlk>t, Rf.;

well aa in different pla.ces outside the islands, up to 700 north latitude, in depths of from thirty to
tift;r fathoms." 1

In the same lat.er work Uink remarks tl1&t Ha.,libut are plentiful in the fall a-bout EgedesmilHle,

especiaUy about Agto, the southernmost outpost of North GrecnJluui,2

Regarding the occurrence of Hrdibnt in South Greenland, Btzel goes on to state that ill July
and August they are taken on the outer eoast aJl(1 among the islands at depths of thirty to fifr,y

fatholns, wlJile in winter they frequeut deeper regions and are but seldom seen, chiefly on tbe COtl,

lHaowy, ROBERT: DaTli~h GI'll(~nlanJ I its P""ph, luul its Products I By I Henry Rillk I KlJight of the Or<ln uf
D:/.Iluebrog I Director of the HO:Pll Greenlall(l Board of Tradj, I Formerly Inspeetor of Soutb GrtJenland I Autb"r of Tl1ks
and Trt«iitiuull of th., Esklmo~.';4. M,e I (Cut, of Illedsl.) I Edited by I Dr. Robert Brown, F. L. S. F. R. G. S. I Author of
TIuJ Raee.o of Ma.nkind, etc I 'With Illustrations by the Eolkimo, and a Map! Henry S. King & Co., London) 187"
8vo pp .• "'0

, • XVH,·.."", iii pla,tes, l\nd a Inal) on p. 1 (p. 134).
I~li: Op. cit., 1'[1.340.341,
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bank" oft' Holsteinhorg and in the sounds farther south" Hink narrates that "in the year of tll\'

wart when the Europeans were obligell to supply themseh'es with Jlrovisions from Greenlaml,
there were tak(m a.ml)ng the i;;Iamh ofr Gollthaah (("\408' north latitude) two tho\Hmnd Halibut, awl

that in a Hiuglf1 half day two boats took ovp.r one lmndred. This was in 1809. They are rarely
takl'll in the district of ,rLIlian sIHw b, j II hl.tit,ude 600 43' north.

:Peter C. Sutherland, writing of Ri"kol HaIik, in 18;;0, Mated that HaJitlllt were aWn n~rs

ahullIlant ill that locality, and that t,he cod·fh:hil:lg vei'.sds whkh ,'isitml Dayis Strait ever~' se·aSOll

mw them to bait t!wil' lwoI.>l, tlwngll tIll' supply i'm' exePIHled tlw demand f01' tbis JlJlrpOSt~.~

Oil the ret,urn of the l'elluy Expedition, in 18:>1, Sutherland mtrratei'\ that when (\rossing fl\(·

Ardie Cirnle, ill longitude ;"";:10, the sailori'! put over lines baited with pork and hooked a cod and a
n:ililmt at the depth of forty f:-ttlJOmi;.~

TlH_' lIIost northerll occurrenct\ uf the Halibut 011 the western side of Davis Strait, is that

reeortletl by Mr. Ludwig Kurulieu, natnralist of the Howgate eJi,:peditiou, who saw a la,rge indio

vidual takell by the Eskimo!<. off t1w month of Davis Strait, Ileal' latitude 64(> north.
Hieharusoll, in the II ji'annn BOTellli-Alllcrieanll/,' speaks of i Ill' OCCnIT~'lIC(; of tIle Rllecies OIl tll('

Greenland eoast, hut seems to bavt\ no f1uthentir, information of iti'J hnxiIlg been observed e,en fl~

fm' north aN IJllbradol' on Ow OPIJo"lte "il]e.

There /Jan lle no reasonahle doubt. that Halihut are fouml alOllg the entire eastern <lom.;\. of
l,ahrador, UlOl.l~h tlwre is Il() other pnblil'1lwd record of their neCnrl'ellCC 110rtlL of lled Bay, in thf'
Strait1'. of Belle I81e, near latitude!) ro 411' lLortll, wlwl'e tbey were observed b~' :i\fr. Horatio R

Storer, sN'eral lll1viug been taken during Lis stas at tha.t, place ill tllf' sumlller of 1849.4

TJH~.r ;trt' abuwlant in certain parts of the Gulf of &i,int JAlWrf\JlC(,~ cspeciaJly tbe jsJand of

Alltieo~ti, (lud are ahlo fOUlul along the entire ooast,,,, of Newfoundland antI the eastern shore!; ol'

Xova Scotia.

III ,Tune, H\71:\, the schooner. "G. P. Whitman," of Glouce8ter, caught a fare of Halibut in tW0

h. twl.'lve fathOmf! of water Ileal' Green Point, Newfoundland. 'fhe crew said that, they ('AmId 801-'

tIle tj~lt lying on the hottom in shallow water.

Capt. Geotge Olsen, schooner "Proctor B rotherl'l," a.rrived at GIOllcester AUW1&t 2, 1880, wi t h
~:J,oll(f pounds' weight. of fresh Halibut, from Anticosti. He reported Halilmt plenty theu at th('

wesh,rn ellll of' tbe ilillanu close inshore-within half a mile; he 8aw the Ha.libut sporting nenr

mill OIl t1.w sll1iacc; Jle [Dum) tbey woulrlllot bite, ali OD the ballksl at Halibut bait. aud 8inIJe frf\:sh

herring 01" eap~Jin could not be obtained, could gf3t only a partial trip of Halibut. 'l'hey were gooll

fi~h. weighing sixty u) eighty pounds.':;

According to M. H. Perley they are found in the Bay of FWldy up to its very head, will'l'l'. .
tbt~y l\l'C takml in 8UllWler in Cumberland Bay, near the light.house off Apple River, and also ]ll

We:st Bas. He stn.tes that they are also found on the south shore of the Bay of Fllndy, nnd

abundUlIU,Y from Ca,pe Split to Rrier Island, lUI well as in the Anuallo}is Basin.6

------~~_._~-~y ... ~.- ..~---_ .... _--_. ---~~._-_.- ._-~--~~~-~-~---_ ...- ..
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Perley's rellort was prepared in 1852, aud there is no evideuee of a diminution in timt, reg-loll
since the time he wrote.

Mr, J. Matthew Jones tells me tha,t Halibut arc occasionally taken at Five It<lland,, ill the
Rll8in of Milla-s, but that this ix of earo occurrence.

I am indebted to Captaill Ashh:r for the following facts about the southern limits of the
distribution of the Halibut:

He has never known them to be found sout~ of Sandy Hook, wlJere large oues are oOOltl'!ion

ally taken in winter. In :M:a,Y, 187(;, the schooner "Cartwright," fishing ten miles soutbeast of
MOlltauk Point, cangh t many Halibu t. In Febrnary, 1870, some Koank smacks caught a few H al
ibut about eight miles from hmd, oft' the southeast, point of Block Island. Wit,hin the laRt fort.y
years one or two Halibut have been taken off the outcr shore of Fisher's Island. lIe has lleyCl'

known an.]' to be taken in Long Island Sound. Halibut are sometimes taken in three fathoms of
water among the breakers of Nantucket, in H blowy weather." Forty years ago they were almndallt
about Gay Head and Nomall's Land. There has been no 8J'stematic fiBhing there latel:\" but
some Halibut have probably been taken.

The local paper!> clJronicled the capture, on May 1, 1876, oft' Watch Hill, Rhode Island, of all

eighty-pound Halibut, the first taken in that vicinity for many .years.

They are occasionally taken along the shores of Maine and J!.IaBRachusetts, b~t so seldom that
a capture of this kind by one of the inshore fi.sbermell is alwa.ys mentioned in the local papers.

ABUNDA.NCE.-Half a century a,go Halihut were extremely abundant ill Massachusetts Bay,

Elsewhere in this essay are given several instances of their great plenty and voracity, as narrated

by some of the early fishermen of Cape Ann. Of late years, however, few are found except ill
deep water' on the oft'-shore banks.

The presence of so important a food-fish as the Halibut ill America did not. long escape the
observations of the earl,y English explorers. Capt·. John Bmitll, in his" History of Virginia," wrote:

"'I'lJere is a large sized fish calletl Hallibut, 01' Turbut: some are t.aken 110 bigg that two men have

llllWb a doe to hall them into the boate; but there is sneh }llent;r, tbat thn fisher IIwn onel~'- eafe

t,hc heads {!' finnes, aud throw awny the bodies: such in Paris would yl'cld ;"j, or H. crown8S a
peece: and this is no discommodity."

SIzE.-The Halibut is surpassed in size by ouly three of our eastern Rpeeies-tllC sword fish,

tbe tunny, and the tarpum. There is said, bS-' experienced fishermen, t.o bp a great liiffereuoo in the
Kizl\ of tile two sexes, tIle females being much the larger; the male is said rnrol;y to exct'Nl fifty

!lonnds in weight, and to be, orrlinarily.- in poor condition and less desil'ahle for fool!. 'file ;lyerag(\
size of a full·grown female is somewhere between one hundred and Olle hnnlIred and fift.~y pounds,

though they are sometimes rnuclJ heavier. Captain Collins, w~o har'! IHld many years' experience

in the Gloucester halibut .ftahery, assures me thst he has never seen Oll(~ which would weigh over

two hondn-,d snd iifty pounds, and that one weighing over two hundred <lud fift,y IIUUllds is
considered large. There are, however, well-aothenticated instances of their att3illing greater
dimensions. Captain AtWood, in communicatiou with the Boston Society of Natural History, in
1864, stated that the largest he had ever taken weighed, when dressed, two bUlulred aIHI illirt\'·
seven pounds, and would probably have wtighed three hundred pounds as taken from t.he wal·~,·.

In July, 1879, however, the same reliable observer saw at PrO\rincetowIl two individual,,> ta,ken

neal' Raoo Point, one of which weighed three hundred and fift,;y·nino pounds (three hr;';l,h-ed and
two pounds when dressed), the other, tour hundred and one pounds (three lllmdred Bled twenty
two pounds when~).

13!,
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There is a tradition in BostOll that Mr. Anthony Holbrook; one of the earl.y fish·dealers

of that city, hnd ill his posSt.'fO.SiOll a Halibut, taKf'n at New Ledge, sixt:y milek southeast. of Port·
land, which weighed oyer six hundred pOlUHls. 'l'his foltor)', whidl iR rt\corded b.y Storer in his
"Fisheries of l\1assadlHllcHs," Oal'taill At,wooc} helieves to he 1l1.1tl'ue. Halibut, weigbiug from
three to fOllr Juwdl'i'{} llOllml,~, Oumgb lHlllsllllJ in I~OlUparil!lOlI WitJI the oJ'(IiwuT l'iize, are hy lUJ

means ran'. I 1I,we l.ll~fon' me a reeOl'd of tell 01' twelve silell, cf~Jlturecl 011 the 'New Bnglallll eoftlc\t

during tlw pnElt teu yeal':-l. XilM';Oll, a S\vedi:-lh iehthyololl;ist, ha:-! Im'lltion~tl the captnre of it Hali·
hIlt on that t~oast wlli(;J1 weigLed f',(',\'f']J llluulred aIllI twenty pounds. There are storie!:; of Halibut
tell feet in INlgth; a fi.'1lt wI·,igllillg thl'l'I' ltHllt1l'I'tl and fift,y IlOUlltl;.; hi between 8e\Tn ami eight feel.

lOJlg am] llt~ar].y fonr It-.et ill width. 'I'he hu'gefO.t jmliviilml.lR. are not eonsitlered HeaTl)' 80 good fOl'

tahle use a;.; those of Jesi'! thall Olle hIlmll'{'11 pOIlHth;' weigllt. A fat female of eighty poullIll'l iR,

hy go()d .1udges, considered to he ill Hw ilig>l.JeHt state of perfection, i\fa,Jes iH'C not, uowever, ,,0

highly el'lteemed. Small Halihut, kllOWll afo; "Chieken Halibut," l'allgillg fhml tell to twenty
!'\OIllltll'l, arc III Ilell I;;ought· after hy f'pjc,ureH, lIud bring a high price in tlw New YOl'k am] Bostoll

markets, They am eomparat.ivel." rare, lIOWeVl;lI', and a lIaJibnt wl'iglting ten poulHlii 01' lesl> is

rarely "een; tilt, smallest reoordlld Oil 0111' ('oast WflS about five illc1.lel> ill length aTHI was takell by

Professor Verrill in n dro<lg(Hlet in tlJ(~ Strait of ()a[Jlo;o.

'The Hnlibut of the Paeitie ar(~ apparently simila-r in t1imellsio1l8 too thm,e of N (lW Hllgla,ud.

Mr. Alltlerl'lon, iuspeetOl' of tisheriN, for Brit,ish Oolumbia, 8tat,e8 that they there attain a weight of
~OO poulHls.

'1'1Ie wlloleAAle dealers of GloueeEltel', ill buying fresh Halibut from the fishermell, recognize

t.wo grades; olle, which they call '~G-rey Halibut," the~' (lQllsidel' to be of inferior value, amillay

H lower pricl' for, TIle Grey Halibut are distinguished b.y dark clondings or hlotches upon t.llt',

nnder side, which ill the most, remarkable fishes are pure white. Almost aU the largest Ha-libut
are ela.ssed among t1.le Greys. Fisbermen claim that there is no actual difference between the gra~·

and the white fish,. and it is a fair question whether they are not right.
1\1IGRA'l'IONS.-It is useless to u,ttempt to describe here the migratious of the Halibut from

place to place; ff,lthough much infurmation bas been received UpOIl tbi.. 8u~ject, the problem reo
quires long llnrl careful study.

'l'he hitltory (jf the halibut fishery ha-8 beeu a peculiar one. At the beginning of' the IJrer5eJlt,

(\entury the/W fish were exceedingly abundant iu Massachusetts Bay. From 1830 to 1850, llnd

even later, they were extremely abundant on George'!! Banks; sinoo 185U ther lia,ve partially

di"app€uTtwl from this rt3f,>iQU, aDd the fishermen have since booll foll(lwing them to (lthm' ballks,

and sinCl;l 1874 out into deeper and deeper wnwI', and the fisherief5 are now carried on almo"t

exclusivel;y in the gullies between the off·shore banks and on thl;l onter edges of the banks in water
one hundred t{J three hundred and fifty fatholDs in depth.

Captain Benjamin Ashby, of Noank, COlluectieut, who is familiar with the fisheries south (If

Cape Cod, inform8 me that, they frequent the dMpest water jn the spring and faU, and that tl.W}

eome np in the shoal water, in sixty or seventy" fathoms, in May and June, while ill July they beglll

to go out again into deep water, and by the la~r pM't of the month are on the way into the gully

on northeast part of George's Bank.
Captain Collins brietl.S expresses his views as follow@:: "Halibut are found in the deep ",,3ter

Im;r from one hundred to two hundred and tift)' fathoms ill depth-on the edge of an the bauksfl'oJll
George's to the Grand Bank the year rt)und. Sometimes, however, they are found wore numeroIis ill

oomparatively shallow water in the winter and early 8pring. This Watt the ease in the winters I\nd

spring$ of 187iP76 and 1876-'77, I.L8 wen as in the year prooeding. But in 1878 there WQIJ no great
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catch of ITalibllt in ]£'88 than one llUudred fathoms on an,y of the baukl:i. The great. sehvols that

were found in tlw westcl'll part of the Gnuul Bank in February and Mareh, 1870 ami 1877, ,lpl'c,u' to
he migrating. The fish that were foullo to thfl south of latitude 440 1.Iorth were lllol:itl,\' sma.Il~si?'ell

white Halibut,. They wcut otf tile hank into dl\CP water, and nobody kn('w what became of tlWlll.
Those tlmt were canght to the nortll tjf this parallel were mostly large gray fish, and were tratX'Al aH

far as S;;unt Peter's Balik. Tbcse are l'ossibt.y the same fish-they are certainly the salllc kind of

fish-that struck in on the western eoa8t of ~ewfounllland in the snmmer months in pursuit of
capelin,l'

Callt. Goor~e A. ,lohuBOll stl\t.es that the laq:!;e Halibut fl'(;qul;',nt th~ outer and doo11er }1\\rt
of the banks, whHe Hie little" bnll fish~' lie inside, 011 shallower ground, and are caught ou the iUller

end of the trawl lioes, hut that sometimes the large Halihut come up on the shaUow groullds.

On the coast of Scwfollndland, Anticosti, and Labrador, lIa.Jibut frequently run inshore in

8UIluuer after cUI'<,lin. When in slmllow watl.'r near the shoft', they are usually wild and very acti,e.
The fisb:ermen within eight years bttVI\ extelllle(l t,heir fishing mnd! fartber out to sea; previotH; to

that time the greater part of the Halibut were taken Oil the top of the Graud Bank in thirty W

tift,)T fathoma of water, but after the beginning of April the fish went elsewhere, and the fishermcn

lost sight of them, Ther soon learned, however, to follow them down the slopes of the banks, Imt,

before 1876 bad rarely figbed in wntor deeper than Se\Tent,\~ to ninet)' fathoms. Since that time, as
has already boon stated, tishing has b('('n carried iuw twice or three times that dept,h. All that can
at present be slI.id in explanation of their monHucnts is that they occur ill great sclwoIs, and, 80011

eOllsuming the available food in anyone locality, are obliged to sllift their position to some other
place where they can fiud fresh pastnres. It does not sec-m possible that their migrations can be

caused by oonditions of t~mperatnre or are ill eOllllcction with their hrooding uabi.ts. During the
broodiTlg season the schools sometime:> remain for mouths in one lucalit,Y, and t.hese places are
gtmerally of limited extent. ,Vhile spawning but little if any food i.'l fouud ill their Htomachs.

FooD.-Tbey are largc-nwutlmd, sharp-toothed, voracious, although adapted f(Jr lit'l.', upon the
hottom, and doubt,less t'eed largel,)' upon erabs and mollusk:'!; tlle....- are part,icnlarlr fonu of fish of

all killds; these they wa.ylay, l,yiJlg UpOIl the bottom, invillihle hy rea-SOH of tlwil' fiat bodies, colored
tn correspond with the general eolor of tho sand or mud upon which thcy rest. 'VhCll ill pursuit
of their prey they are active, jtlld ofteu come q llite to the surface, especially whNI ill the snmmer

tht''.y follow the capelin to tht\ shoal water near t.he land. Ther ftwd npon skate.\', eml, IUl.lldoek,

lIlel!hadeu, mackerel, herdllg, lobsters, tiouJl(lers, seulpius, gren adi en~, tl o-bot, Norway 11 addod; J

bank elams, and anything f'lse that is eatable and (~an be fouod in tbe same waters. Captniu Ashby

tells me that common flounders amI flat fil:lh are among their most Hworitt· tiJO!l j the;r follow them
np on the Shoals of Georg-e's and X,wtuclwt j t.he,)' lie in wait for them on tlH' sand-rips and c:ltch

them as they swim over. He has seen a half bushel of flat fish in the stomach of one j the...- stow

them awa;y ver~' tiglltly. He has often "een Halibut cha!iing flat fish over the I'lurfaee of the water.

About Cape Sable their fa\"orit.e food seems to be haddock and cusk. He has seen eight or ten pounds
of haddock and cod ta,ken out of one of t,beDl. When they are on the flhoali; they arc sometimes

tilled with flat.:fish, hadllock, cusk, 8Cu1llin, and herring, but when in t!('ell warer he has found very
little food in them. Thev eat crabs and other crustaceans but shells are rarelv found in th(~ir. ,.
stomachs, exoopt those of elams and lilusseis.

Captain Hurlbert tells me that when the vessels are dressing cooiish 011 the Gram] Baukll, alld
the back·b<mes and head are thrown overboard, these are frequentl;r found in the stomachs of

Halibut ta.ken in the same loeaJity.
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~Ir. William H. 'WOliSOIl, of Gloucestel', lifts see/{ li\'€ lobsters six illches long taken from the

stoJllach of il Halibut. CnptaiJJ .'\-{<Hell st~lte8 tJl1It they feed on wLit.iug, mackerel, aud berring.
}h~ remarkR: "llalilmt will drive off any kind of th,h alHl take charge of the, ground."

At the IlH'eting of the liostOll Soddy nf Xatuntl ni~t()ry, ill 18ti2, Dr. Vol. O. A'yn~8 statml that
he had &('1',11 it hlock of wood, a cubic loot ill tliHll'llaiOlm, taken from the I'tolllud.l of a Halibut, where
it had apparently Jain for a Imlg time. Capt. George A. ,Tol.thsoll fiJllrul an accordioIl key ill OIle of
them. OlafSOil, itl ]831, stwlying tllem on the lJNL.'Jt flf Greenlaw], f01Jnuuot, only pi(>:ces of iron aud

wood ill them, but in thl', r;toma-eh of one indh'idllal a large flit~ee of floe jei.;. Captain Collius
lws ubslwved that they often kill their IH'e.v hy blows of t.he tail, a fallt, whieh i1:j quite novel amI

interesting. He deHcrihed tu me ,til instaUet\ which occurred OIl a voyage home from Sable Island
ill H\77: ';The man at tlw wheel sang out that hfl saw a Halibut flapping its tail ahout a quarter'

of a mile otl' our ,,~aruoard quarter. I looked througll tlle sp,v"glass, Iml! his staooment was SOOJJ

yt>ritied hy the SeC()lld appMJ·itUCe of tJle tall. \Ve lwve out a dory, and two llJeu went in her,
taking with them a pair of gaff-hooks. They soon returned brin~llg not 01.11;'1" the Halilmt, which
wa" a fine oue, of about seventy pounds' weight, but a small codfish which it had bOOll trying t,()

kill b,Y f<triking it witll its tail. 1'he codfi6h was quite exhausted 1\)' the repeated blows, and did

llOt a.ttempt t(> ('8Cape after hiH enelOY llad been captured. Tile Halibut was so oompletelJ' eugageu

ill the Fursuit of tIle cmlfil'lJ that. it paid no attention to the tlorJ', and was easiJ.r captol'ed.1l

'l'he Halibut, in its tnI'll, il:l tile prey of seals, of the white whale, and of th~ various large
sharks, especially the ground "bark, or sleeping shark, ill the swmaclts of whiI;Jh they have SOme

times boon found; their sides, ] am told by Captain Collius, are often. deepl~y scarred, probably by

the teeth of the sharkR, or in their early liyes by mouth!i of larger indi"iduals of theil' own kind.

SpaWNING.-There if; di\'ersit,rof opinion regardilJg their spawning. &mefishermen 8aJ~ that
they spaWIJ at Ohristmas time, in the month of January, when they are on the shoals. Others
ueclare that it is in summer, at the end of June. Capt. George A. Johnsou, of the schooner
"Augusta R. Johnson," of Gloucester, assures me thut Halibut "Spll'WD, just like the human race,
at any time of the year." In April, 1878, he was fishing on Quereau Bank, and found large awl
small Hajj but., t.he large ones full of spawn. In Ma,y lle was on the Le Have Bauk, where btl fOUlia

(JUly small malfj HlSh fall (}f milt; in June be was on Le Have again, :fiBbing in shallow water,

\vht'J'e he fOUl.ld ll}(mtyof "small bull fisb, witb their pockets full of milt", in July be was agaiu

OIl Quereau Bank, where he found a school of small and big male and female fish, all, appal'eutlS,

sI,awning, 01' ready to spawn, "witb milt and J*es soft", in August he was on tbe outer part of

Stl-hle Island, where he found females full of spawn.
Captain Ashby, speaking of the Halibut (Ill George's Banks, states that roe is always found in

them in M&.r and June. The :roes of a large Halibnt caught by him in 1848 on the southwest part

of GMrge'tI, and which weighed 356 pounds, afU:lr it bad been dressed and its head removed,
weighed 44 pounds. He states that the Ha]ibut in tbis region ll::l"e !lpaWD in them as long as

Connecticut vesselli continue to !.latch them, or until September. He has se£m eggs b Halibut
of twenty pounds' weight, and think$ tha.t they begin to breed at tha.t size. Tbe spawn of the

Halibut is a favorite food of the tl&hermen of Southern New England, though never eaten c..... those
of Gape Ann.

Captain Hurlbert, of Glouce6ter, tells me that on the Grand Banks of NewfonndllWd the

halibut school used to come up in Moal waWr, in forty or fifty fathom8, in summer; and that the

apawu was ripest about a fortnight later. In August, 1878, he found many with the spawn alreadr
run out. At tllat time se'\'"eral Glol1eesoor fishermen reported that the Halibut Oll Le Ha.ve and
QUCN:'!aJl Banks were fu:ll f}f spawn. Oaptain Collins told metha.t in Jul,yand August., and up
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to the first of Septemher, they art' fmmd llerc witJ. tlw ovaries Ycr.\, large, awl are oneil SNm wil u
the ova and milt exuding". Tll0 onlries of a, lllrgp fi~h are t.oo heav,Y to he lifted hy 11 mllu, without,

eonsi(lerable exertion, being often two feet or more in length. At thi,; li me very liltle ftH,ul is
. found in their stomachs. In September, 1878, the Fi,,,h Commission ohtained from Captain CoHillS

the roes of a fish weighing fi'om 100 to 200 ponnds, taken by the "ehoooer "i\Iarion r, on the 13th

of the month on Querelln Bank. ThiS fish was taken l~t the depth of 2011 fathoms, and the temper.

atnre of the water was roughly recorded at 3(;0 V. TIlese ovndes werc put into a hasket with

iee mill hrought to the laboratory of HIll Fish COlllllli88ion, where tue.\' wel'e found t.o wl'igh sew'n·
hWll pounds, two OUllCC8. Part of the eggs were IwarJy ripe, am] separated readily, while otlH.'r.'l
were immature and e10sely adherent tfl eaeh other. A portion of the 1'0>', repres(\lltill~'a fair aver·
age of t-he size (,f the eggf:l, was weigheil, and IVai; found to Gont-ail! ::,18;) egg~; tlll,-~ wejght of tlliR

portion was two drami'!. The total JI11mber of ('gg~ wal; from tuil; el'.timated to h~l :!,lS2,17:t It

is lJOt :ret. known whetber the eggs float or reM, upon the bottom, nor i;; it known lww hmg is the

period of incubation, nor what is thl! rate of p;rowth of tlw fi."ho. A" has aIn',ady het'll melltiollcd,

:ymmg fish are yery ullmmal; the smallest eH~r '::ieell hy Captalll Al;ihby ill SlJntbeTl.l l" ew Bllg\awl

was taken on Nantucket Shoals, and weigh;:d two awl <1 half POl1lltlt; uiter it; had ue,m e\'i8e~'.rated.

AnNORMAJ... INDIVIDUALS.-Left-hand..'Ai lla-lilmt are sometiltH'» tnken. I\.'rhBps ome out of

five tltousand is thus abnormal in its form, having the est'fl 11pon tlw left. rather than npon the

right hand side of the bead.

Halibut with clark spots or patches on the uuder side of the same dark color us the back arc

occftsionall.y taken. These are called by the Jh;hermen "Circus Halibut." They are generally of
l\\('llimn size, and thick, well·fed fish.

61. THE SAND DAB, OR ROUGH DAB,

The Sand Dab, or Rongh Dab, HippoglossoidC8 plau8Roides, 311;0 sometimes Imowtl as tho Rnsty

Flounder, is taken in winter by the line fishermen of New Englaml, Ulld I<nHlll quantities an' dOllbt~

less brought to market and sold with othf"r JIM fishes wIthout tliscriminatiOll as to lill)ceips, Tt

often attaIns the length of twenty to twenty·ionr inches, and the wdgbt, \/1' two to tJye pOnIHlsr

and is, in all !'ei'lpectS,:1 desirable food. fh,;h, being highly (\8f(:\('med Oll til(' other i'lide of tlw A tlalltie,

In summer, individuals of this speuies arc tn he found only ill \'er.)' dt'ep wafer, thirty fhtllOllllI or
more, on the New England coa,st, am], though lleVer very ahnwlllllt ill HlIy--;:me IOCl!.lit.v, might, he

taken in considerable quantities, ill compau.y wit,h the role Flol1;l\]{'r, hy Ill(' nl;\~ of' a trawl.nct~ or
even by ijpecially de.vised trawf.li1t('H.

The RQugh Dab has not been ohst~l'ved south of '"Yond',; IJoll~ 1lassal'llllset ts, hn 1. ranges north
to Greenland, is ahund\l,nt 011 tue English eoast, aud is a wdl-kllOWli n.IOll-lish of 8calHliltR\'ia.. Us

hreeding irabits in (>Hr waters have Jiot heetl ohf'lervf'(l, bnt in Southern Swetlell the spavnling time

is in April and Ma;y. It i/:.l a la-rge"lllontlJed S]Wde8, fee\lillg" upon fish Ui'l \\'(']] as UpOll lal'gt) inverte·

hrat-E'I!I, such as crllstaeeans aud annelids, and llleiltion haH lWI'1I ltllHle of it more Oil H1WOllHt of its

POssible value in the future than for its llresent importal\ce.

82. THE GREENLAND TURBOT.

The Greenland 'l'urbot, PlatY1lowatichthl/s hippoglo88oides, thoug"h u~ve1" OCClllTillg ill onr insbore
waters, is found on the off-shore hanks, as fal' Ilonth ali! George'li Bunk, awl a cmtain f}uantit,r of

them is 1l8uaH.v brou~ht to Now York (lver,v winter. It il:! emphat.ilia]]y all a\'ctic IoIpede", heing

abundant on the coast of Greenland, often fbulld a.t Holstciuhorg- mill beyond, and along this
entire coast Very eagerly liOught by the nath·ea. '[he Eakimo lllLlle i~ "Kallerll,glik/, and tbe

fish ia·&16o kDownas IILittle HalibuL" In Gunther's great work on "The l~ishM of tho llritGh
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Museum," lin lIUA" cQlIfused thili sl~:cies with t.he tnw Halibut; maldJJg jj.llllpeflJ' Ilmt, only the jormC'r

is to he foulJd on the coast of North Ameritm. ill );ortlwl'J] Grt'elllllnd till' 'rurhot, is fOllIlll ouly at,

very grflut. dt;pthR, and 11; fisllell for, in wat"'}' of three hundw~ll and fifey to tln'('e 11iUldrell and (~ighty

t'l1tbOlfilo;, through 1Joles in tlw iee; oyer emtain Lank" ill Omenak Fionl fllltl at th~ ll1ou1.l\ of the
Jooob's-Havtm ice·fiord; which is ubo pad;.cd with great ice·tioes. It is sa,id to be fi.lUud only in

the icc-fioms aud Letween tllc great ioo·11el<1s; and there only ill the colde$i montbs of tlw year.
Jll Soath Greelihmd they are taken 011 the oceanic l)anks at a depth of sixty to Olle hundred

ltnd eigbts fathoms, though there cOI18idered to be hot so abunduul as in :Sorth Greenland. In
Fortlml\ Bay, Newfounl!lalld, aecowling t.o Cltptaius G. Johnson ami A. I"eighton, of Gloncestel',
they are ver;y abUlHlallt in sixty to three hundred fathoms, ancl are cau~ltt chiefly in winter.

They a,re also obtained by t,he Gloucester halibut :tleetoli tbe Ollter- edge of tb~ oceanic banks, ill

two l.1llndnJd and fiftJ' to tlu'ee uundred fathoms of water.
Their- habits are not at all welluuderstood, but it would apPNl.r from the statements of sev(wal

ex~ienceJ fishermen, whom I have questioned, that they oceur on the Yer.y edg{~ of the conti·
llental slope in deeper water than the true Halibut, in fact in places whero the slope is so nearl:,y

perpendicular that the Halibut call lardI~' hohl their places on the bottom. Thi" species is

morn s,rmmetrical than finy other of tbe farni!;r (Ill our oo8St, and, moreover, is colored upon both

sides of the bOIly-a fact wJJich indicates that its movements are more like those of the ordinar)'
symmetrical fisheS and that it can rest with the body in a vertical attitulle.

It would seem probable that its chosen haullt.s are along the declivities of the outer fjlopc of

the continental plateau, where abuudance of food hi knowu to occur; and where other fishes are

not so wen ada-pted to live. MallY L.uudreds of Jlounds are caught, everJo" .rear, OIl the 1Hllibut trawls;

and tbe fish are frequentl.)' iced and brought to market with Uw IIalibut, and f.requently eaten b,Y
the fishermen themselYeB. The greater }Jortion of those llrongbt to :Rew York in winter are, how
eyer, taken 011 trawl lines at the mouth of Fortune Bay, and brought down by the \'(>8sels whieh g-o

there to procure cargoes of frozen herring. It is impossible to obt.ain statistics of the qllantitiel'l

Ums bronght ill, becaUI!.e the market returns do not discriminate between the different species of

HOlInders and flat fishes.
The Greenland Turbot is an exceedingly palatable fisll) its flesh being firm, white, and less dry

and more delicate in flavor than that of the Halibut. The average weight iii! from ten to lwellty

five pounds. In Greenland they are perhaps mot{l higltl~· e,'lteemed than auy other fish. The

Grt;(mlallders begin fishing as floon as the flord8 are frozen over and the white Whales, which prey

greedily upon tlliB l1sh, have left the elitrauC&l open. Tbey tish tllrougb holes in the ice, and attach

littJe tbreails at intervals to tneir Jines, SO tnat the:r may betlf!r /jee the lDOtlOll which tile nibbling
fish makes. Under favorable circumstances a man may take ten to eighteen of these fillhes daily.

The fishery continues from Jauuary to the middle of March, sonlCtime8, howevel', only a week or
two, and usually only abOllt a month. The :il!lb are cut into strips and dried for the consumption

of the Danish colonists. It is said that a \'cry fine oil can be made out, of t.heir fat; so that in
bard tim&! the tislt OOt\'eB to warm and light their' hOUS€:R as well an feed theiroooupantB. In Bout]J

Greenland they are not so numerous, 1mtare eOJ)s,t&ntJy liougbt fort being takfO.n in oompany witIJ
the sea perch, or red fish.'

83. THE POLE .FLOUNDER, OR CRAlG .FLOVBD,BR.

This fish, (}(1IptoaephalUfl cynogWIJIfflB, often known as tnfl Deep.sea Flounder, was t1rst
observed Oil tbis coast in 1877, wJlen numerous .specimens were obtained by tbe United States

-.---------_._-_.. - ,.
in- {Mtil lire takaq from Rink's" GnJOO,llmd:"
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Fi8h Commission, in the deepest part of :\tassaeh1l8f'tt" Bar. ~JleeiJllells han) .",iuee been obtaiueu

soutlt of Cape Cod, at a depth of Ollt' lllllitll'('tl fat hOlll.'; 01' more, by the :Fi!;h Commissioll, and by

Professor Agassiz, off the entrance to Delaware Bar, al a depth of three hlllHlrml alHlllilwty·fin:

fathoms. The Pole Flounder appears to be a perlllalwnt re"il]ellt, throughout the "hole .year, in

the deep basiJH~ of Massachusetts Bay and Oil the ttlge of the COil t.illcn tal slope, and is found

abundant in Bedford Basill, the inner expansion of Halifax Harbor, at a depth of thirt.y-l'Icn·lI

thtboms. It range!> Hearly to Greenland, and i'l also fouml on tbe eoa,,;t of Korthern Eumpt',

where it is foulid ill the Trondhjelll Fjord, ill latitlHle G50 , aud Houth to t.he eoa!>t of Il'e·land. Itfl

thermal range appearR to lie eon fined liy the limits 340 ami 4ij(\

It hreeds ahunualltly in our water!'! ill SUllIllIel' tillie, nUln(,rou" Individuals, full of Hpawn, and

young from half all inch \l}n-ram, hlwing b~ell w.,ken, frofIJ July to October, ill various localitiel.'l.

The Pole Floulld~r has been prOllOunced, li,\' a11 w1l0 han\ tal:\ted it, a lIlW,t delicioll~ food-lis}l,

resembling more closely than a.u.y other species on our COllt't till' Engli8h Hole, havillg a gn>at

quantity of peculiarl~' flaYored mucilaginous tissue a,bont the base of the tim;; it has lIew'r been

taken by our fisbermen, because, on HCC01ll1t. of itl'. exceell'l1lg1y "man aml weak month, it l~on1l1

not hold fast to all ordinary hook and Hue; and, shonltl it· f'H'r cOllie into demaml, it will he

nece.Rsary for our tisherulen to iutrO{luCtl th.e E ngH,,;h tra wl-lIl't.

64. TKE SPOTTED SAND FLOUNDER.

The Turbot, or Steiubutt, Rlwmb!U' mflxlmu8, <llHl till' Brill, or Glatt-butt. 110 not O('.ClIl' in 0111'

waters, although rna,nr attempts h:n-e been lOarl{' to l)1'O\"t' that they (10. 'fht, nearpl.it n'lll'("

folt'ntative of tile Turbot is the Spottecl Sand FlollIHlel', Lophopseftall/(/cuIM<I, a ~peeiei'l f01llltl from
Bucksport, Maille,) to Fort, l\facon, North Ca,ro!ina, Yllriom;ly known along the coast as "~llt-er

FloUllder, Window-pane, and Daylight; the latter lUl-ille r('fer,<-; to the remarkablt' thinnes,,; of the
fish, its flesh being: so tmnsparent that, WlWll he\(} to the lighl, tlLe >llmtlow of all ob,j('ct on the

other side can be seen. It;; flavor is good, but, the a.mount of fie~h i" l.'l0 small that it is of no
COllscquenee 81'1 a food-fish. There are other smllllt<r represe-tlta.tiv('" of the famil;V on the southern

COaBt, and in deep wattw froIn Cape Cod fltmthwHl'tl, belonging to the gelllls Cithflrichth.yil, which,
although edible, are never eltten.

lAccording to Mr. G. A. Boardman, of Cllolllois, Maine, an individual Wfl,fI taken in Pa9t<Q,maqno<ldy Bay in So}ltf'rnhf'I',
}88O.
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J .-T H E COD F A MIL Y AND ITS KIN D RED.

The Codfish and itf'l allies ('.onstitut-e, from an economical point of view, tile most important of
all the families of fisheR, containing. UI:' it. dO(',R, a large number of 81Iecil's, _most of tlJmn of consiuer
able "ize, distributed throughont all parts of the north{Jrn hemisphf!rf\, u"uaUy founel together in
great, number", readi1;y eaptnred, aud easily preserved for futnre use.

An elatmTate discllssion of the g'eographiea.J distribution of tbe cod famil;y, and its relations to

flsherirs and commerce, by Karl Dambeck, was JJUbliflltetl in "Grea," in 1877. A trallslatiOlI of tlJis
paper may he found in tlH'. Hepart of the United State~ Commission of Fish and Fislll:n'ies, Part V,

1877, pp. 531-557. This paper is not without value, although it contains many fahm statements,
the writer appearing to have heell hut s1ightly acquainted with the more reeent, ichthyological dis
coveries. In the traul'lation referred to, the paper has be('-Il revised and mlllotated hy Dr. nean, and
is sufficiently accurate so far as the A.merican specit's are concerned.

65. THE COD-GADUS ltORllHUA.

NAMES OF 'I'HE CODFIsn.-l\fr. J. Carson Bnn'oort, of New York, contrihutes the following
interesting sketch of the names applied to the cod family by the different nations of Europe-:

"TIHl appellations under which the weather·dried Codfish; split and stretched on a short stick,

is known throughout the civilized world can all be traeed to one common root, based upon the
mode of l'I"<\paration for the market.

" Among the Greeks the large Codfish were called Bacchi, from Bacchus, a rod. By the Latins
the fish was Ilf1-IDed Gadus, from a Sanscrit root cad or gail, a rod. 'Ve find this root in EIIl(lisll in
'goad,' and, perhaps, in 'cat~o'·nine·tails'; in Gaelic gad and godan, signifying a small rod. By the
Iherians the dried Cod were calle(l Bacalaoll, from Bacnleum, a small stick.' This points a11l0 to
the root of the French Baguette, a rod, BUboquet, the toy known as cup and ball, really a stick amI
ball, and other words. By the Anglo-Saxons it was called the Cod" from the word gad or goad, a
rod. lly the Germalls it was known as the StockjUJch, from Stock, a stick.

"The Hollanders varied a little from this, ::md as till' back as the ;-"ear 1400 called it the
Kabeljaauw j which seems to be from the Dutch gabel, a f(lrk. 'They also called it the Bakkeljauue.

"The French Jl[orue i Ii! not from the above root. It]1 ~ay be from the Celtic ]}[or, the sea. The

FrllDcb, however, never prepared the Cod by drying it on a stick, but salted it !loS the Monie 'VtJrte,

or greeu Cod. The French Mol'llfJ is merel,Y a change ill the liquid consonants.

"'Wbell the Cod is drictl on the dowll!3 it, is (:aUed Dnnfish, from the Gaelic root Duin, a lIill.
If dricd on the rocks it becomca the Rock Ood, or the Klippfisk of the Norweb..jllua. Among thes!)

last the Cod is call~l the Dorset, or Torsk, in Bnglish Tusk, from the Gothic Dii'rrtm~ to dry.
"The English 'Aberdeen fish,' or French Laberdan, iJ> from the Gaelic Abar, the mouth; Dan,

a river, or fish caught near the rivers month."
These rem3rkR are suggestive in the ext.I"eme, ain('~ they explain the origin of aJInl>Bt all of

the names now applied to this species both in its fresh and cured condition.'
_._----.--.~_..__.._--_._ -- _._--_._----_.__._--_._- -_ _----_._--_._--- .._-_._ _, -,-----------~-_ __ .._---'

I The :r<:>d beld by ).ferel1ry "'lUI c~llcd a Bacul(um.
• Slteat in his Etymological Dictionary, recently published, <toes not confirm the views advanced by Mr. Bl'8voort,

remarkiug, "I anppoee tbat this word rod must be the same as the Middle English codde or 000, a b.usk, bAg, bolster;
thougb the rel!6lHblall!le of the fish to a bul8ter i8 but ftrnciful. It is obvioU8 that ShakMp8ue knew nothing of tbl>
LinnaJlul nama fatlll8 (Gre6k ya:60'), nor it! the derivation of cad Crom fI*Uiw at Allll8ti.&fiwtory,"
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The name by which this species was kuown alIJong the Narragausett Indians i:; inuicated by

the following eentenoo from Roger Williams' "Key into the Languages of America":
"Panganaut, talllwock. Cod, 1Vhich is the first that comes a littlt~ before the Spring."
In the vidnity of Cape Ann the young Cod, too small to swallow a bait, arc sometimes knowll

to the fishermen as "Pickers," and throughout all Eastern Massachusetts the name llScrod~"or
l'Scrode," is in common llse. Iu it.s primary meaning it seems to refer to t,hese fimall fish sli~htl:f

corned, in which conditiOll they are a favorite article of food, but the name is also transferred t~)

the young fish themselves. The fifshermen recognize several varieties of Cod for which they have

different names. Rock Cod are those which are found ill shoal wat~r among the reefl:> and h,(lges,
and which usually llre of a dark color: these fish are often brilliant red in color, owillg to the
fad that the small animals upou which they live feed upon the red algre, ahulld:lnt in thOHt\

localities, and from them ha\'c absorbed the red ooloring matter into their tis_meso "Rookliug"
arc probably yOUIlg Hock Cod. In the vicinity of Scituate, Massachusetts, lWck Cod are also cu1lt\d

"Native Uod."
Another class of Dames appears to apply to thoso fish -which live Dear the 8hore~, but which

are less closely limited to the reefs. These are called" Shoal-water Cod," "Shore Cod," ,. Inshore

Cod," (lWorm Cod," 'lClam Coli'" "Black Snappers," "Black Biters," "Brown ColI," "Ground
KeMpel'S," and" Ground Tenders" or "Groupers."

Still another clap,8 of fisb is known by such names as Ol Deep·water Cod," "Bank Cod;' and
"School Cod."

There are also certain local schooh, of fish which haye names of their own; for iw",tance, the

"Herring Fish" or "Herring Cod" of Southeastern Maine, and the" Squid School» of Nantucket

and other parts of the coast, the" Pasture School" of Oape Anu, aud the 8o-Mlled Ll Shad School"

wbich frequented MRc'lsachusetts Bay between 1815 and 1830.
In Southe~ternMaine the nam(l '< Pine-tree Cod" is ahw in use. If, is difticult at present t,o

determine exactly to wliat extent these names are used and what their precise meaning may he,

bnt it is almost certain that each community of fishermen has its own peculilll names by which to

designate local peculiarities of llll-bit and movement.

In the markets t11e Cod from Geor~'l!I Bank are usually classetl lliI "George's fish,'l ftnd are
considered to be of snperior yalue. George's ftsh are very fat fish with white" napes." 'l'his 111lllW

is becoming a commercial term to describe Codfish of the finest quality. No ono of thel'lc names,

excepting Rock Cod, or Red Cod, appears to be in use in Great Britain, although there, Itt; here,

there are various names of locjl,l significancet which are of little interest, however, to Amcrimms.

"Bank Cod" and iI Shore COlI" llore commercial uames, used in the salle man ner as the name
"George's COd."

HISTORY OF THE CODFISH IN A.3l:ERICA.-As early as 1415 A.D.,Euglish ,'essels frequented the
fishing grounds near Iceland, and it is claimed by some authorities that the Banks of Newfoundland

were known to the Basques nenturies hefore t,he discovery of the American continent. The HankEl

of Newfoundland were among the prindpal inducements which led the English to establish eolonics
in this country, and in the recoms of carly voya.ges are mauyallusions to the abuuda,nce of Cod
along Oor sbores.

In the Appendix may be fouod an essay, by Mr. Robert S. Rantoul, on H The Cod in Massaclm
Betts' History," a paper read at a- field meeting of the Essex Institute at. Gloucester, Sel1tember 14,
1866. It is really an epitome of the eaTly history of the nod fisheries of the Unit,ed States, con
tainingmnch interesting information upon tbe use of the Codfish upon the seal of l\o[assachusett8

and upon the colonial coinage.
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A Nova Scotia. coin or lJank-tokeu ha.~ upon it· the figure of a Oodth.ll. Upon the obverse if" a

plow with the legend "Speed the Plongh," upon the reverse a salted Uodfisll with the word""
"Hlleee8~ to the Pi",heriei'l."

DIS'l'RIJllY'l'lON 0:1<' TIIE (Jon.-The CodtislJ is (ollud in tile North .A.tlant;ic, in the Nortll
f't1cific, I1wl in Hu' PalM' 0('£1111, i~ r.mge extending fM beyond the Arctic Oircle. It 8eem>l

nnuecessars to eililmerat.e all the localities ill which it ha,s been observed, for its g'eographical

rallgc 1Jli1~' 1)e defined with sufficient accuracy and by a much more comprehensive statement: In th£'
Westmll Atlan'tic the )'Ilweies oecnrs in the winter in considerable abundance M, far kouth !VI the
mouth of UH:~ CIlcsflw'ake Bay, latitude 37°, and stragglerFJ lJave been obse,rved about OCl'ft(1oke

lrJIeL1 TIll" sout1lern limit of thi$ specieN maJ' safelr be cOlltJideretl to 00 Ca'le Hatter&'J, in latitude

ano 10'. Along tht) const of thfl ~fiddle States, New England, ltud British North Amerh'a, am}

11 POll all the off·shore bank;; of this region, Cod are fOUIld usuaUy in great abundance, during

part of the year ut least, They have been observell 911,00 in the Gulf of Boothia, latitnde 700 tf)

7iJO, anll ill tlH! south(l.af~tern llart of BlLftill'i'I Lalld t(l thc northward of Cumberland Sound, llnd it

i" more tim!1 pwhahle that they occur in the waters of the Arctic Sea tf) tbe north of tbe AmericR1J

COJJt,iIlfWt, or awa~r rOUJHI to Bering Str:Li:ts.2

The Cod bas heen observed on the we~tenl coast, of Greenland. In the North Atlantic the

ran~e of the SIIl::wicl'l {~xtends to Iceland and Spitzbergen, latitude 800; along the arctic coast of

Enrolle, aN far as Bast.eI'll Finmark, \\nd probabl.y round to Siberia; while southward it ranges at'
least to Brittany. Ito; soutlltlrn limit is probahly near t.he l~a,y of ni8cay, Jatitmle 400, altbougll

Yarrell "tittes that it i."I fOllna sonth to Gibraltar. It does not ont-er the Mediterranean, but pene·

trlttes int<l t,he Baltic to the coast ofWefOt.ern Russia. Its distribution in the North Pacific i .. llOt

so well Ullllerstoocl, though it appearfl to occur in thf~ salne abundance on aU f,llC off·shore banks of
this region, and ulso f:lose to the eoasts t.o the north of the Straits of Fuca. Aecording to Jordan,
tllere is l'laid to hI' a cotl haul{ olltside of the mouth of the Columbia, but the species at present is
of no eeollomie importance south of Alaska. A full disCll&<;lion of the Alaskau Codtisll is givell

below by Dr. Bean jll the cbapter on Tun ALASKA OOD·FISHERY.

'fhe Cod euters fresh water upon occasion.3 It is found, a{~cording to Canadian authors, well

up the estnary of the Saint ],awrence, though llOW faJ: up is not definitel.y statflll, probably not.
besom} the Ii mit.., of braekish water. Dr. C. O. Abbott records that on the 23d or 2-4th of Janllarr,
1876, u hea[l,il,v, 8trong, active Codfish, weighiD~ nea.rly four pounds, was taken in a dra.w-net in

tile Del<lwa.re River neal' Trenton, New Jersey; the I1ltoma.cu of tut! fisu .suowed tbat it had been ill

river-water several da;vs. Ma.ny of them bad been taken about Philadelphia between 1856 a,wI
1869.'

Mr. GMI'g<J R. Smith, of Millbridge, Maine, stat~s that Cod are fonnd all along the coast, even
entering brackish water at the JD()llths of rivers.

Mr. ""ililon M. Albee, of Mohegan, Maine, affirms that Coo occur in aU places along tbe coast
of that region, even ill brackish water.

Mr. A. T. Ga.nuloge, of DaJllarisootta, "Maine, says: "There is not a pla.ce of any extent 011 the
C01t£It of Maine and seawatd where Cod ate not fouud. They occur from the edge of the breakera

IThe mookerel 8I)hooller "Heleuter," of Glouees.ter, April 5,1880, canght, on one hand.line, qomo 6(j() pouJ\d~ of
luge Cod, wH,h mack",rfll 1)ait, in twenty fn.thom8 of water, wben a.bout eight miles off Cape Charlos.-A. H. C41lK.

~ .Rl:CHA1WSON: }'anna. :Boreali Amencalla, p.243. .
lI" FOJ'e@t a.nd l::ltrealll," December 25, 1873, contains thl'l following o6totlnding lItatement, whicll,Of eooI'll6, i~

eotirely mnvorthyof credelloo; "Tbroo Coiltlab, weiglllDg 81:1: pmtnds each, we..., eaught in tJle Sllint J<lht1.'~ .]liver,
Florida, UaaJ;' Palll>fka, IMt, week; tho llr8t of the kind t"Vllr caught. In &utheTU wat.e.ra. The' H(\)'ald,' s&yII ClI,ptalu
Vogel, of the steamer' Dictatot,' pronollncei( them g6nnhle CDrlfillh."

"Ameriean Natnralilit, iT. p. 116.
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out to seventy-five fatllOllls amI up to fill," miles and further, wherever ailY bank lUll, beell di~c(lv

ered, Quite frequently tIley eutm' bmckiflh water in pursuit of their mlttual food,"

Thomas Da,\', of T'arker's l~lalld, 1'l'1aiuc, "ays that small COIl han- lJeen eanght iJI ttw
Kennebec Hiver.

]\fr.1f. A. Hauna, of Bowery Beach, says that they are sometimelS eangllt in rin'r,"! at f!omt'.
distallee from the sea, where the wah,r at tilt' surfaef.' is quite fresh,

These statementI' an' confirmed hy l'('\'eral other perSOIl1'l. 'i'he New York "Ewmiug l'OlSt" of

FHb1'ual''y G, 1877, says that a six-polllH] Codfisll was taken on FebI1Ia.I'Y 1 iTl tla·.'HulhwlJ Rivet'

above Peekskill, New York.
THE SCHOOLING 01' THE CODPlSH.-Befol'(- taking int.o eonsideratioll t.lw IJPrindieal 1ll0yt'

rnellts of the CodfiRh, it :';CClllS llcePHsary to study the malllHW ill which they ,H,scmble togethl!l' ill

school,;, Mr. Earll, who 1m!:; studit>l1 with great t1lOl'Oughnes.'! thl~ hahit." of the Uodti,;h ahout

Cape AIIll, wl'ite1'1 as follows UpOIl thiiol topie :
"III exarninillg the Codfish htllded frolll ti me t~1 time, one cannot bnt Hoi,ice UUl grNtt. huH

vidual variation ill the specieR, But ill lHldition to this seemingly ut'ci(lental variatioll, that gi n;i';

every gradatioll to cither extreme, thcre is a more constant difference in both tllrm amI ('0101', dul'

]Jerhaps to the !)eculiar habits aud "urrouudings of the individual. This differt'nc(' L.,: so notleeahh'

that the fishermen can easily distinguish the one from the other, and they have come to call the
OlW. It sehool fisll iJl dist,inet,ion fl'Om t.lw ot1ler, which they call u. shore fish or 'grouwl-tmuler,'

"The school fish are flullllosed to be coustantl) on the mOH~, reulUiuilJ!: usuall,Y ill tlw· deep
water, where the:.' are very active in the pnrsuit of their prey, (~olJsuming sueh qualltities as to

keep them in excellent flesh, Slleh .fish are usuall...- very shapel,\-~ with small allll yery tlistilU'f. dark

spots 011 a light background, and seelll to have the head qnit-e small ill Jlroportion t,o the bod,Y, 011
the whole, they are just such fish as would be expected from contimwl activity awl good li\'ing'.
On the, other IH\1ld, thf\ Ahore USIl, or 'grmmd-tendel's,' live cOllstantly among t,he I'o(lks alHI !:lea

weeds along the shore, where the water is less Jlure and the food less abundant. They ,U,llln to

lead l'IOlitary lives dUl'ing a ~rEilter part of the ;yt\ar, being scattered along differeut portions ('1' the

{'AJa8t, living upon the little rocky spots, where the;.,. feed upon such animals as they ehlLllce to tind;
or at times tmterillg the shoaler water among the sea-weeds, whenJ .t.hey fe(~(l upon tllIl mollusks

and articulates that are often so abuudrlIlt in such localities. The.y are generaU,)' ill poorer tle"h

tlla.n the school fish, having a relatively larger head in proportion to their hulk, with hl'g('r allli

less distinct spots on a da,rker background. III addition to these la,rge ti"h, t.hat for 0;01111} 1'('ll"OIl

seem to prefer the shore as a feeding grolInd, there are mauy youug and immature that ha\'e not
,ret joined the school fi8h ill their migration!>. These fish arc the sole depelldell(~eof til!! hoat fiHh
ermcn ill summer, or from .June to November, and oue IllU!>t know thtl grounds pretty thoroughly,
and row about from 0111.' feeding spot to lHlother, in order t~) secure any considerable number of

them. I.>uring the JlJouths' of .June, .luly, alJ(I August the fishing' is quite limited, heing confined
to a few ·boa.t fighermen who row, 01' sail, out daily with hand-lines, returning in the afbwuool1 with

fmm one hundred and fifty to th ree IUllldre.d pounds, which thHY uBuaUy sell at fair priecs hl
supply the freMit-fish t:r:afle.

" Early in the fall the spawning instinet!o\ of the fish cause them to graduall,,? gather frnlll tlw

different parts of the shore to speeial rocky groUllds, where the:.' remain until they 11lWl' dtlpOsih'd

their eggs. At sueh times, being more numerous in these localitit·"", tlle fitdJ.iug' beeOIlH'foi U10rtl

profitable, 80tlmt many small vessels and a la,rger Ilnrober of boats fh}(luent these groUlHIs, and
by the middle of October the daily catch reaches l-tbout four hundred pounds per mall.

"Thus far the catch has boon (',(lmpoMd almost Wholly of the young aud shore fi8h; but :thout
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the 1st of November the fall school of spa.wning fish, known as the' pasture school,' makes its
a])pearance. All the smaller vessels and boats are now pressed into service, and the winter
fisheries are 800n at their height. The vessels are usually pro'\ided with dories, taking from three
to twelve each, according to tbe sizo of their crews. Such fishermen as are unable to ship on the

vessels now row or sail out in boats. These oft.en endure great hardships, as the wind may rise
sttddenly and drive them out to sea, giving them a hard pull of hours before they can regain the
shore, while all occasional unfortunate fails to return.

"The pailture school is composed of fish averaging proba.bly between twelve and fourteen
pounds, some being much larger, while others are quite small. In the falls of 1877 and 1878 the

fishing waf! unusually good until the first of January, the average daily catch per mall often
reaching eig'ht to nine hundred pounds, while an active fisherman at times caught nea,!'l,)! twice
that quantity.

"At the present time there are but few towns on the north side of the cape extensively
ellgag"ed in the shore fisheries, and for this: reason little is definitely known about the first appear
ance of the Ipswich Bay school of Codfish in that locality. We cannot even feel certain of the
month when they reach the grounds, as the fishermen have many Bond conflicting opinions on the

SUbject. From the belltobtainable information it seems probable that Ood have visitl',d these waterH
regularly for many years, and that they were formerly taken in considerable numbers by the hoa t

fishermen of the section who rowed out from the shore in pleasant weather during the winter

mODths, But for a number of years these gronnds were nearly deserted, !lond it was not until
1877-'78 that the shore fishermen of Gloucester and Swampscott learned their value.

"In January, 1879, after the fish had left' the pasture,' several vessels sailed for Ipswich Bay,
where they fOUIlll the Ood remarkably plenty, returning in a short time with unusually large fares.

The news spread rapidly, and soon all the shore ilet'lt were in the bay, while vessels of sixty to
sflventy tons abandoned the other fisheries and fitted out f(lr this locality. Vessels from other towns
along the shore soon joined the fleet, and by the middle of Febru[try 104 sail, with npwards of 600
men, w{'re fishing within a radius of five or six miles, and twenty to twenty·five thousand pounds
of' round fish were sometimes taken in a day by the crew of a single schooner.

" The above nu IIIber of vessels was reached only during the height of the. season, and several
causes operated to reduce the fleet 80 that at times it waa quite small. But allowing an average Of

45 Bail during the entire four months, each vessel carrying six dories, the tmwls averaging 800
hooks each, and we have the enormous number of 216,000 baited hooks spread out upon the sandy
bottom to tempt the spawning fish. It is not surprising, therefore, that the catch reached fully
11,250,000 ponnds on this little patch of ground between the first of February and the last of May.

t(Fishermen are agreed that the individuals composing this school averageu larger than those
of any school that had previollsly visited the shore. There were almost no small ones among them,

the great bulk being of nniformlv large size with a few very large. Of over five thousand, selected
without regard to size at different times during the season, the average weight was 20! pounds.

"Fishingcontinned good in Ipswich Bay until the tlrst of June, when the scboolleft the shore;
being perhaps hurried ill their movements by a la.rge school of dogfish (8quat1l8 americanttS)

that made their appearance in the bay aoont this time.
"After the school·fish leave the shore in summer the fulhermen frequently resort to the outer

grounds, snch a8 Jeffry's and Btellwagen Banks, when they often sooure good fares from 'What they
8Uppo.ge to be a new school that visits these grounds for the purpose of feeding. We have had little
opportunity for exa.mining these fish, but there seems a strong probahility that they belong to the
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school that has just left the shore, and that they remain on the!;c grounds for a few days or

weeks on their way to deeper water."

I have before me the statements of ninety-four fishermen, most of whom are of the opiuion
that the Cod associate toget.her in schools throughout the entire year; maIl." of them, 11Owever,
speak of particular schools of very large size which they noticed at particular sea,sons. Unptaiu

Atwood, on the other hand, makes t.he assertiou that the Cod never school, but that they wandel'
independently over the bottom in search of foot!.

It seems most reasonable t.Q suppose that the Codfish, like most other species whicll habitually
feed on the bot,tom, are less disposed to wander tr',;:-ether ill great bodies from pLace to place than
the surface-swimming' fishes which usually feed upon 8clhstance!;or anima,Is which are found col·
lected together in one place in great quantit.,v. Tile Coutls!l, being habitoally bottom·feedcr/5, find

their food, it is probable, witlt more or less tllliformit,y, on'1' the areas which tIleY frequent, alHlllre
ordinarily met with moving about independenf)~,. The.y are most. likely to octmr in great llumber8
in places where food is particularly abundant. At. certaill SeaSOIH\ of the ,YeaY they are brooght
together by a common desire for wanderiug together from place to pIa-ell ill immeuse bodies, HOlUe

times their object being a united attack uJlon some special kind of food oulS to be found at that

season, and in particular places. The caw-lin and lallt schools, 1:11own to tlil' fishermen of
Newfouudland, Labrador, and the Graml Banks, are examples of sHch association, a" also is the
herring school observed in the spring in Massachusetts Ba;y, and the ~reat schools kllOWll on
the coast of Norway under the name of Lodde·fisk.

Capt_ Epes W. Merchant, of Gloucester, tells me about a remarkable school of Codfish
which frequented Massachusetts Bay between the years 1815 and 1830. l'his was called the

"shad school." They continued in the bay from early April until the midrlle of May. 'fhey were
Imught with alewives: and shad for bait. The fishermen wero 3eCilstomed to get thet;e fi"h for

bait as soon as they began to run. 1'he Cod seemed to be waiting for them. The" shad school"
was oomposed of young, sharp-nosed, bright-eyed school figh of rf'g111ar size, very different from

the ground·tenders or grubbers.

Professor Baird hal'! made some interesting generalizations concerning th(\ effect upon the
abundance of Cod of the decrease in the shad and aJewives off the mouths of our riYel'/:!

caused by over.fishing in inland waters. l

Another (',anse of the ailsembling of the Codfish together is the reproductivc im~tillct, in obe

dience to which the fish gather together in localities where the temperatnre llnd depth of water are
suitable for the deposition of eggs. A school of this kind is the fo\(H~alled ,I pasture. Iwhool," already

referred to in the quotation from Mr. Earll, and the great schools-the so·called <j fisll-mouutains"
whicll make their appearance on the COlUlt of Norway in January, l<'ebruar;\', alld March, and which

have been so well described by Professor SarB.'

The fi8heries carried on at this time are called" spawn fisheries" to distinguish them from
those which are carried on later in the spring on the ()OWlt of Finmark, the object of which is the
capture of Codflsh following schools of bait.

"Codfish," continues Mr. Earll, "are gregarious in their ha.bit.s, going in schools of greater or
less size, and are gov6l'ned in their movements by the llresencc or absence of food, the spawning
iIl8tinct, and the temperature of the water. Wheu migrating, the I5chol,}S arc quite dellsc, though

b.y no mea.ns like scbools of menbaden or mackerel. But when tbt'y reach t.he feeding ground they
....._._~-_.~.--~~ ._~,~-~~ ..~ ---"--_.__._._- -~~ ...._- -_..._--- ._ .. _--_.._~

lRepon. Uuited StateB Commisaion of Fil:lb llond Fi3herieA, pt. ii. 1874, pp. xi-xiv.
~~rtof the .. Pmctioal and Scientific Inve&tigatioIlll of th... Ood }'ie!lerioB near tha I,ofooon Islands," made

dUring the yoo1'81&i4-'69 by 8. O. Sar8; tran@lated by H . .Jacobson. ~port United State8 CommiB9ion of Fiab !Iond
Fitlheritl8, pt. v, 1879,pp- 005-661.
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seem to distribute tbemllel"es over a la,rge area, though more or less grouped together in little
bunches, 1'his iH pliTticularl,y llOticeable on the sllOn,: wilen the fish are moving ;~bout in search

of tood, awl the fisherman 80011 eatdl(l" np all that ebaHcll to he Oil one pat{'.h of l'o{'.ks; and must
then !'Ow to llllotber ill order to fiud a new supplS. The same thing is seen OIl western banks, where

a vessel usually carrieR dories to distribute bel' crew over diffenmt parts of the grouIHI: and often,

by setting her trawls ill olle locality for a tlar 01' two, seems t() catch up all of the fish, and lllu"t

then 'shift her berth.' Fishermen also cite many iustance" Whorl) the fishing is excellent on a
few lJarticuiar, well-defiued spot,,; on llifrerent pal'ts of tlw ground, while almost uo fish cau be
taken in other places,

., During the spawning sea,son this tendenc;v to become seat,tered is less noticeaule, for UJe
instincts of the fish semn to bring them nearer together, aIllI great Hum\)el'l; are often taken ill one

partieuli\l' localit,y. Eveu here, l.JoW(l~'er: the tendenc;r to separate into groups occurs, for some
boatg fiuo goml fishing, while others, but a few rods away, eatch almost nothing; auel in trawling,
J:lomc parts of the line have a figh on nea.rly every hook, wbile other parts take only a scatteriug

one.

'~In schooling, both sexes are alWR:\,'S found togotber, whetller it be on the spawning or feeding

g-round or Oil the journey; hut the relative numben; of each seem to ,ary greatly, amI we have boon

able to fliscover 110 in.ariahle rule whereb.y olle can predict with cl'rtaint~~ the sex that will first
appear, or tbat, which will he most ahundant at any given time during tlH.' season. The fiahermen
have a commonly aeeeptetl tradition that in the spawning schi)()ls the femaleo; alwa;rs come first and

the males later, hut thi~ theory is 110t lSupported h,Y facts. Observations were frequently made on

the r(~htiYenumhers of the two sexes landed h;)' the shon~·fisbermeubetween Septemher, 1878, and
,Tuly,187!). Till", results showed that dUrillg the eariy fall; or before the sebool fish had made thch"
appearanc(~, thOl fish were Ilea,rly equally divided between mllles and females-first the one and then
t.he otiwr being JUore abundant. 'Vhen the school fish first reached the shore early in November
the males were a trifle more plenty than t,bt~ fema,les for about a week, but from tbat date until they
left the grolluds the females were taken in greater nUlllllers, sometimes in the proportion of two tv
oue. allll at others ill nearl;)' eqnal quantities. In the Ipswich Ba,y sehool during the first. two or

three da:~·s in FebrmtQ' there were ten males to one female; by the middle of the month the femall's
composed about, fortr per ermt. of the catch, and from this date until the 1st of ,June the maleiol
numbered two to one. From reliable fishermen We learned that the same was true of the tiOiIl on

t,he oft'.ghOl'e ha,uk!!; and tlutt, though varying greatly in their relative Ilumberlc', both males and
femaleg were alway" present.

II There is wmaUy a gl'eat difference in the size of the individuals taken hy the fisllermen on

the shore feeding grounds in a single day, for tbe :\,-ouug and' gruund-tenderH' l'elllaiu on these
rocky ledge!! during the entire year, and late in the aeason the school flsb come in upon the same
grounds and are naturally taken with them.

"But when the 8chool fish visit a locality not frequented by the ;yollng, 3S tlH';\' do in I}l8widJ

lla.\"; them is a noticeable ahsencc uf immature :fisb, l\nd the Clutch is composed almost wbolly of
individuals of large ll.ize. Thus, in the winter of 1878-'79 many trips of from twenty·five to tiH'(~"

tllOll!'larul pounds were lalllied with 8caroely a 8nmll fish amOllg them, while vessels filihing onlS a
few lllile8 distant. founl1 young fish plenty, aUlI there were occasional. instances where such vesscl8

caught only small OlleB. Agu.in, tnough the school fish may difff'l' considembl;y in size, we have
not tonn<1 one, thought to belong to their number, that luld not reached matnrity. Indieatioo8

strongly favor t,hc idea that the young remain separate from the school fish during t.he first few

years of their lives, and we are led 00 believe that, though they are often taken together, tht~
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occurrence is accid(·mtal and the young will not follow the old in t.lleil' migratioH;'; nubl they l'C<'tch

maturity, though after tllis point is rea-chcd they seem to mingle freely without re~ard to age.
"Codfish are probahly governed in their lllO\'cmcnt::l h.y the abundance and migrations of

f\lod, tile spawning illl~tiD(lt, and the temperature of the water, thong-It tllt' la~t named !':lemHS to
exert but little intlIH"BOO. It is generally acknowledged by the fi~herJUen that. during the feeding

scaROB fish are plenty only where foud exi~ts in considerable quantit.y, and that aft!'r 'dealling up"

one part of the bank they go to another. 'l'lwy ~tl13o follow school!> of bait for long distances, Ii \'i1l/{

upon them until they arc uroken up or entirely tle8troycd. Tllll." they oftell fhllow the capelin
(.MaU()tus villo8Y,g) intQ the shoal water, and even drivI) immeu8e num ber8 of tllem upou the shore.

"The spawning in13f.inct seems tn exert a decided influence \lPOIl the movelllf'nt~of the fish,

for we find them visitiug the »~tme locality year after ypar during thl" spawning season, often

remaining for several monthl,! at a time. 'J'he fish that visit the waters of Cape Alln dnring the

winter, doubtless come in f\lr the purpmll.' of spawIJing raUler thalJ for food. Thi.'1 seems clear from

tlie fact that they do not arrive wben bait is lllo"t pIelJ t .... , nor do they follow all.Y species to the
I'lhore. On the contrars, the pasture-school llSllally arrive~ about three week~ after the large
herring have left the coast, and remaillson the south;.;ideofCape.Allll, wlJile 8perling· are ahundant
ill Ipswich Bay. 'l'he Ipswich school is also the largest after the ~perlillg ha,ve been drivcn away

by the cold weather, ami remains 011 the sand·fiats, ,,-hicb supply almost 110 f(lOd, :From these
facts we are led to believe that food has little illftucnee UPOIl th(, mon~meJlts of the iish during the
spawning seasoll.

"The instinct that leads the s!lawning fiBh t.o seek the ~hoill water in such great numbers is
certainly a wise one, for they geutlritll.y sell",ct spawning-grounds where thl) tide nllls strong and

the water is rough, and the large number of individuals if; absolutel;\' necesf\ary, tlmt the water
may be filled with germs for their sucees!>ful impregnatioll. If, iustP1Hl of i'\chooling: ill f>llch

numbers during this lleriod, tbey remained scattered over a large ij,l'(',a, almost no eggs wouhl be
fertilized.

"Again, while food is not essential to the spawning fish, it is of yital iIll port:w ee to the ~'Ollllg,

and it seems a wise provision that. these Hhould he hrought into heing where food is abundant,
rather than that they should be hatched ill wid·oceau, where almost, lIQ !'mitable foocl exists."

MIGRA'l'IONS AND MOVEMENTS OF THE SCHOOLS.-Thc causc~ which influence Uodfh;h to
assemble togp.ther iu school!! also inllllmlel\ their movements from IJlace to plaee. It Sef'ffi!'l most

probable that while gTC3t numbers of these fi!!h may remain tngetlwl' in the saIne locality, feeding
ltPQn the same kind of food without it being said that they arc schooling, a movement frOID place

to place is, however, usual, in obedience to some tangihle law, amI is made simultanoom,;!.r by
numerous individuals.

The migratiolls of the Oodfisb are usually of the class which 1 have described under the name
" bathic." I

The Cod, like most of the other species whieh migraro to alltl from the shore instead of
northward and southward, is, douhtJe.ss, more or less dependent upon temperaturtl conditions than
fishes like the menhaden and the blue·fish, aUtI, as }Ir. BarIl has sll~gested/ the ahullclance of fool1
doubt,Iess has much more influence ll!JOn its movements. vVe caIlHOt doubt, how(,l"er, that the Cod

woveS periodioally to and from the shore as It direct result of the sellsona,l change» of temperatul'('.
The Cod prefers Q temperature of from 350 to 420 F., approximately, Hm} tIJi8 it secures ill a

temperate climate, such as that of Sout,hern New Englaud, by remainiIlg 00 the off-shore hanks in

, Report of United Sta.tsli eomml~aioner of I<'ilJh and .'ilJheries, pt. Y, 1879, p. 51.
~ Op. eiit., p. 707,



208 NA'l'UHAIi l1ISTOR,Y OF AQUATIC ANL\lAI,S.

fifteen to thirty fathoms of water~ coming into the shallows in winter. On the COa8Gl of Labrador~
Newfonndland, Nova Scotia, and Eastern Maine, moving to and from the shore from deeper to
shallower water and mce verBa to !wcure at different seaflons of the year a temperature environment
best suited to their needs, they arc near the shore in summer and in deep water in winter.

In Norway they are canglJ.t, to some extent, in the fiords in the SlImmer season, though morl;!
are caught ill winter, while ill summer great nurobers of them still remain on the offshore banks.

l}rofessor Hind gives this expolilition of the movements of the Cod on the Labrador coast. l

"The following tables show the I'Hriods of the first arrival and last catuh of Cod OIl the
Ne\\foundlalld and Labrador coasts, In framing these tables 1 have been careful to eliminate
extreme seasons, for the Cod lJave been known to approach the shore during an exceptionally
early s('~s\ml a fortnight or t.hree weeks sooner t.han during the average of years. Early and late
springs occur ill the movements of fish just as irregularly as ill th{~ JIlOVemellts of migratory birth;
or in the leafing and flowering of plants. The salmon and the Cod generally come within a week
of one another, and the Eskimo of Ukkasiksalik have a tradition that the salruon may alwa.rs be
looked for on the day of the- first spring tide after the 16th July. III 1875, a very late sea.son,
Codfish were not taken before tlle 7th August; this ye.ar the~' came ill on the 20th July, and this
accords ...vith t.hH experience on other parts of the coast.

U Table showing the appromimate mean date of arrival of Cod, mean date of depa,rt'ure, and mean length
of tile fishing 80a8onfor Co(l, in Northeastern Newfoundland, Southern and Northern Labrador.

Looallty.jlAt. j

!~~_._- - - ------- :

I
, I ~g~UlllDLllID.

<> "
47 ao CODception BIro;\" •••••••••••••••••••••••• "'." ••••
48 20 ! Bnuavil<ta Bny _._. . • _

4a 30 I :Sotre Dl\.lne Bny" .. "' .•.•.•.. "' .. "'." '" - "'" ..
50 00 ' Cape SaiDt JohD to Par. Point .••. "' ...... '""' ..
4030 White B..y ...... .... -. - " .. - -.. - . _

51 00 Cape l~ou,,(1Harbor..••...•••••• " ... , -, - -......
51 30 Cape Bauld t<o Cal!"" Oniou ..•..•. " ."' ......•...

IOv"r four aeg>o_ of Illotltuae.l

SOUTH8lUt LA.nB.A.DOB..

I
I

;
MeaD Mc:Q.D Mean!

dtr.te (If I a..to of leDgth of .
lUT!val. I cl""".of fiShwg

i llRhen..... 1 ae&llOD.
i-~r~~- __-

Jnn" 1 NoY. 1lO IIJUDe 10 Nov. 10

Jm>e 1lO NOT. 10

J m>e 20 N O"V. 1 143 aft,....
JUDe 10 Nov. 1

JDl1(1 10 Nov. 1 I
J nne 20 Out. 2Q

52 00 I Cbate",u Bay.•••••...................•..... " ...

~E!~:S=:~::·:·:·:·:·:·:·:-:-:·:·::·:::~::::::::::::::·
, {O...... throe ,legtooEl of '.«tude.>

JlOIlTBBBJI L,,"II&l.DOB.

June 2Q

July III

July lL
July 18

Got.
Oot.
Oet_
O<>t.

M 14
M S7
5527
M 30
51; S2

116 :l:l

[;730

1i83Q
58 46

A.ll1I1r. .••..•.•••...•• >0." ,," "" _. _ ••••••••• July ~O

Kypokok ................• "' ...•..•••••••••• _... July 20
Hoped..l(l .•.•••••••••.•••...... "' ••••• "' •. " . • • . July ~o

Double Is1a.na UMboi' ...............•......•... July 22
Ukk"lllkMllk. _. ,- '- ......•••• .... _... July ll8

XaIn __ "" _.. _" '" "."',,"' ..•. " July 28
Oka.k ._. • •.. . .• _ .••• _. July 2il

Hebron '"."" ............• _. •••••• "' ..• _.... Aog. 15
L01Wfl'l<>tJ. .• _•...• ""." ••••••••.••••• __ Aug.15

(Over three ...d .. halfd~ of latitude. \

Oct, 1
O<>t. 1
O<>t. 1
Oet. 1
Ont. 1 ell dayol.

O<>t. 1

Ocli. 1

Sept. lID
&pt. 15

I
"From this table, impeJ.1'ect as it is, we ma.y deduce the following law: 'Over' an area

extending northerly from Conception Bay for seven hundred miles, the Cod approach the shore
about oue. week latffl- for every degree of latitude we advance to the north.'

IHIND, H. Y,: The Etroot of the Fmhery Cla.nBe8 of tbe Treaty of Waahington opon t·he Fishermen "fBritish
North Amariea-. Halifax, 1877.
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"The table shows also that for a. period of a.bout forty days the cod fishery goes on

simultaneously during August and Septemher, throughout the length of a coast line extendillg
from latitude 47° to latitude 5{)0 :~()', or more thaIl seven hundred statute rnil(~s in OIlC continuuus

line. Hence it aPllcars that U.lC migra.tions of the schools of thiOl fish arB merely from deep·water
wint<3r feedillg' grounds to the nearest, coast ~pa,wnil.lg grounds, and from the coast to the nea-reflt
deep·water feeding grounds again. The coast migrations during the summer months appear to
be of equally limited extent; and schools of Cod frequenting auy particular coast may be said tu

be indigenous to it.

"On the Labrador, especially in well·kuowu deep bays, such as Hamilton Inlet, the coast
movements of Ute fish appear to he very regular, and determine« to a large degree by the tidal
eurrents. The caplin generally precede the. Cod boY a few dayB, and these fish are known to
approach '(he eoast and enter sand~' coves for the purpose of spawning. The same meteorological

influence wbich guides the mo,'ements of the Cod affects algo trw periods of spawning of the

caplin. I saw numerous school~ of this fish spawning in Trillity Bas on the 2ith June; a month
later thcy spavm in Kypokok liay, and still later further to the north."l

I hal'"c before me the statements of nearly a hundred observers whieh I hope to discnss Inore

fully at some future time. These opinions confirm, in a vcry striking malluer, the generalizatiolJ

jU8t Iltated. They show that while on the cOMt of ~:Iaine the God lcave the immediate shores in
the autumn, not reappearing in any considerable numbers nntHlatt>, in the following spring1 south of

Capo Cod thor approaoh the shore only in the 'vinter season, while duriug the summer they
keep out in the cold l~abrador current, which extellda south to the inside of the current of the

Unlf Stream. In Vineyard Sound, Buzzard's na.'T, and off the shorei'; of UOilnecticnt, New York,
Delaware, New Jrrser, and e,ren in Eastern Yirgillia, there is excellent cod fisllillg durillg the

winter season. "A wise provision of natur~," remarks Profcssor BaiI'll, "in tIlt' absellcc of so
many species tlmt supply food duril.lg the to\UlI~Uler.1'

It will prohubl.r be founl1 that fishing in deeper water in these same regiolls in summer will

briug' til light 1m ahuudauce of Cod.

"Ill European seas," Writ{'fI Professor llillcJ, Ii tlw depth at whieh the fh,;lterIlJell look for Cod

varhs with the season of the year, and is a point toward which much attentioll is paid in Norway
and Euglal.ld. On t,he Dogger Bank, the smacks fish at tht, following dC'pths during the months
named:

Fa.t:llC1'm~.

D(~C6mb(lr_.................•..•.......•......... _............•.............. __ .. _...• 12 to I"~

Jannary _•.•. "'" _ _ '_ ._0' 14 toO 18
J<'ebrnary .••••. _•..• _. 0 18 to 2'.l
Much _ 10 to 12"

From Professor Hind's pen the following paragraphs arc also taken;
" When the coasts ofFinmark are thronged with fishermen catching their fares of the'Lodde,' or

Summer Ood, the shows of Northeast Newfoundland and the shore of the Gulf of Saiut Lawrenee

are alive with fishermen snooessfullJ-' capturluJ( tIle same varlet",· of fish in Briti!'h American waters;
and when the Russian on the Murmanian coa~t is laying in hi; winter stock of Cod, and a-ccurnll

tatiug a large overplus for a foreign market; the Newfoundlander and the Labradorian are securing

their fates as far as the Moravian Miss:ionary Station8; Okak and N ain. So, also, in the North Sea
and ou the coast of the British Isles, around the Faroe Islands, all along the Icelandic shon>s, 00 the

south e.oastof Greenland, off Arksut Fiord, 9iway up north to Torake Ballk~; and down tlw Atlantic
.. _..-._.._---"'-~_ ..__...,-~---_ .. -._--- .. - .. -------~_ .._--

'HIND; op, cit., pt. ii, 1'. 70.
14 p
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coast of America to over the Grand Ballk!;, and as far as, and even be;youd, Saint George's Shoal,

tbe Cod is taken simultanoollsly and in grca,t almndancc.

HLocal variations of days, and ~wcn wcoks, occur in a coast line or stretch of shallow Sea of

noL more than oue hundred miles in length; but these arise from the one great leading cause whieh
gUhles the Cod in its approach to known feeding grouuds on the coast or kuown banks at <,lea.
This leading cause is temperature, which determiues the movcmeut toward the coast of the various
forms of marine life on which the Cod, iuhabitillg different waters, is acCllstomed to feed. .

The Cod, caught on eMh stretch of coast line within variable but tolerahlS well.defirwd limit.i,l, are

indigenvull to the sea area a,djaccnt to the sea·coast which thl'Y fr~quent.

"Thus the winter haunts of the Codfish on the Northern Labrador coast are the slopes of the
gn~at range of outside banks on that coast. The Immmi'l' haunts of the ,~rjnter V0I1' (UWgllt on

the coast of Norway during the winte,r sea,Bon, are on tbe slope of the 'Storegg' and ih; continua.

tions which lie seaward8 from the Norwegian coast, followill~ the edge of the barrier separating
tlw l polar deeps' from the shallower coastal $ea,s. The seasonal movements of the Cod are rover~;ed

in tuis case, purpusely introduced, but have afforded a beautiful illulltratioll uf the prilwiples
adopted and confirmed by Professor Rairll and of the intiuence of marine climate on fi"ldife."l

The depth at which Codfi8h arc fOllud varies greatly with the seasou and locality. It is statell

by Mr. EarlI that they Mem to prefer water less than scventj' lathOtns deep, and that b~' far tllll
greater numbers are caught in from eighteen to forty fathows. 'Ebis generalization ,vill doubtless
hold true for the whole coast of North America. MallY of our correspondents state that the,)' are
occasionally seen in water two Of three feet in deptb. In·the course of the recent explorations !J.y
Professor Agassiz, Ood wefe found three hundred fathoms below the snrfa.ce.

"In February, 1879, there was good :fishing in three fathoms of water, within a few rods of

shore in Ipswich Ba.;y, while in MayoI' the same year large numbers were tak(.lll in oue bUlldred
and ten fathoms from the cbannelooal' Clarke's Bank."

It would be extremely interesting to know the extent of the tnigrations of Codfisll, from deep
to shallow water and back again, on different parts of the coast. ' This,. however, varies with local

conditions. There have already been mall,)· observations made, the stud)T of Which will doubtless
aid in the solution of this problem, but it is exceedillgly important that there !>hould 00 systernatic
exlilofation at a diBtanoo from the shore both in winter and snmmer. This is one of the tasks
proposed by the Commissioner of Fillheries for the new sea·going steamt3r now being constructed.

Mr. Marcus A. Hanna, of Bowery Beach, Maine, stateR that he knows certain places on the coast

of Maine where Cod are found in mid-winter llot more than two miles from land, in water from
forty to tlft.r fathoms deep, and upon soft bottom. A portion of the Gloucester Goorgtt'.s .Balik

Hoot continues fishing through the winter months, though at, thi~ sea80ll. the vessels do not, as in

spring and summer, fish upon the shallow parNi of tbe bank, but rather seek the deep waters
around its edge. The fish make their appe.a.rauce, however, on thebank early in February..

An ex.perimental cruiBe mOOe in winter by Captain Mar throws some light 011 the movements
of the Cod in this region: "' One willoor I started on a cruise before the time for the Cod to CQme,
which waa usually from FebrulY:Y 7th to the 10th. I sounded aU ov(\r the usual ground. None there.
Oruised seventy-five miles to the. 8Outh'al'd, sounding in thirt;y to one hundred fathows.of water.

Found none-only one Codfish. Got back to the banks and found the Codfish there." At another

time he was going over the shoal ground of the banks in February, with a load of fish; i~ sounding, .

p888ing over tbe BboaJB in sixteen fathoms of wllter) he caugbt si" pairs of large lisb. H~ thinks
that tbe~T were" solid," passing over the shoal. It aboulrl be borne in mind that these flab were

....,.---~~-_._--------,-----
JHiud, qp. o't., pt. i, pp. Hi, lB.
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canght on hooks fastene(l to the sounding-lead, which was thrown over while the vessel was in

motion.
The rmnflrks made in the llre,iolls section regarding the times at wIdell Cod were ]lresent and

<tbsellt 011 diffc'rcnt l)aI.i.R of the emMt shoultl 'be uude1'8tootl <1S expreRsing th{~ facts only ill a general
way. It if'! Ilndoubtedly true tlIM Cod may he fOUlul in greater or Ie,!';s lllllnher;; within reach of

tlw hmd from Block IslAnd to Newfoundland, ltnd perhap8 to Labrador, at all sefl,sons of the yf'Alr.

South of Block Islalld1 Codfisb are very rarely uoticed ill I-Iuwmer, {'ven ill the deepest water

frequeuted by tbe fishermen, though a few remain on the grounds in the Yicinit,Y of the isla,nds
during the whole snmmer.

lu the waters f-rom Cape ()Qd to Cape Anu, aud perhall" a little farther to the north, we find
the dhltrict in whieb the batbic migrations of tbc Codfish arc lflast apparent, the pel'lodical changes

in dppth being but slight froll! wint.er to summer-the fisb being within casy reach of the fishermen
at all seasons of the ;rear. Even here, howe,er, there is a great increment in their numbers in
winter.

Tht'> f',tatements wbich hav{', been made I'{'gardillg the periodieal movem~nt.. of the C(Kl I dQ
not hy allY means consider satisfactory or final. These movemeuti'! are the result·s of many
influences, and no one ye.t understands how much weight to attach to thc relative importance
of these three influences, i. c., (1) the direct effect of temperature upon the fish themselYes; (2)

the abundance of food, as affected by temperature and other causes; and (3) the direct relations
b{;tween temperature and the reprodnetive habits of the- uflb. There if! no more difficult problem
in ichthyological science.

"The Codfish sometimes make long journe:ys from one bank to another, and, indeed, from oDe

region to a very distant one. It is, of course, nearl.y impossible to trace their movements at such

times, and one call usually only guess at the place from whence tbey <lome or the distance trltyeled.
,. During the winter of 1877-'78 an unusuaUy large school visite<l the coast of the United

States. At this tiu,;e Cod w~re more plent~ along the shGres of }(<\w Englalhl than for many years.

Among the fish captured at Cllpe Ann amI other {loints were quite It number with peeuliar hooks

in their mouths. These hooks gaye a clew to the JIIoveruelits of' the fisb, for the,Y differed from any

in use by the Ameriuan fishermen, and proved identiC:11 with those used by :Frellch trawl-fishermen
on the Grand Banks, and "indicated that the fish must at some time have l)CeIl ill tlmt. 10calit,y, as

the hooks Jltobabl.y came 1tOtn no other plooe. If the abOve be ~ralltetl a8 proven, the ll&b mllst
have traveled a distance of fj."li(l to eight hundred miles at least, and) llS a portion of tho school

oontinued well to the suuthward, SOme individuals must h:we,ioul'llesed mueh farther.
"In moving from one bank to another1 where the intervening depth is mueh greater, it seems

probable tbat, instead of following the bottom, they swim in a JlOrizollhtl plane, following a stratum
of nearly uniform density and temperature. The fishermen of Gape Ann have /)fteu callght them

with se~nty to eighty fathom& nfline., between Brown's and Ge.Qrge,'li> UankR, when.'. th~', B<.l\lndiug
line indicated a much greater depth. The tin ding of pebbles and small sNmes in tbeir stoma-ehs is
lJot an uncommon occurrence. The tisherm en regard these as all unfaililig flign that the fish hnve
either just alTived or are about to leave the bank. These stones may llby no small part in U(\just.

ing the-specific gravity of the fish to that of toe stratum of water in which they are to move.
•• Thl1w sooma to 00 So tendenc): for the large, fh;h to rem~in in deeper wl\1;& or neg.rt',r the

bottom than the small; and usually, beyond a certain depth, the deeper one fishes the larger the fish.
Formerly, in hand-lining from deck on the banks, tbe yesstUs often anchored in e.ight~r or even
ninety fathoms, and the catch averaged over two-thirds largo; but in hand-liuing from dories
they seldomfisb in over fifty and usnally Jess than thirty-five fathoms, as they find it difYJcult to
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handle so milch line, and the catch runs about two-thirds small. The sumo is trn(l in :fishing at.
different depths at the same time aDd in the same place. Thus, of two men fishing side boY side
from the deck of ll> vessel, the one with his book on the bottom will catch much larger fish than
the otber who lets hM line but part way down. Larger fish are also ta.ken on the tmwl than on the
hand-line, for thlj former Hell const.ant1;y OIl the bottom, while the latter may be raisell to any
distance above it." I

FooD.-Codfish feed upon aU marine allimals Silluller than themselves which are found in the
same waters with them and are digestible. It would seem useless to give a catalogue of the species
whiL'h have heen diseoW'red in tIleir stomachs. For a loug period of yeari'l, before our naturalists
learned to use the hand-dredge; ft favorite Illace in which to search for the rare invertebrates of the
d~ep wattll' was the fish-dea,ler's i'ltorc; and from the stomach." of Codfish scores of sheIJ& new to
science ha,Y& been taken. Since tbe introduct,ion of improved methods of deep-sea research this
mode of collecting has been somewhat less prosperou!$, but eyen at the present time many impor
tant additiOlls to zoOlogy are 'yond,}' made by the aid of this omnivorous animal. In the Report of
tbe United States Commission; Part I, pp. 51G, 517, may be found a list of the species of mollusks
obtained by Mr. •1'. Hammond Trumbull from Cod caught near Stonington; Oonnecticut, and this
iucludc8 but a very small percentage of the number that has thus boon observed.

Oodfish swallow bivalve shells of the largest size, like the great sea clams; which are a favorite
article of food on certain portiolls of the coast; for instance, in Ipswieh Bay great beds of empty
shells of the sea-Clam, Mactra ovalill; may be fonnd upon the bottom. These sbell8 arc" nested,"
tbe smaller inside of the larger; t:>omet.imc8 Bix or seven in a setl having been llaeked -oogethel' in
tbis compact manner in the .stomachs of the Codfish aft.er the soft parts have beeu digest{jd onto Some
of them bad shreds of the mu!lse1s remaining in them and were quite fresh, haviu~ eVidentl,)' been
but recently ejected b;v the fisb. In Dana's" Geology 11 are mentioned grea,t banks of dead shells
oft' the island of Grand Mana-TI, which doubtless originated in the mlnH.1 manner. Mr. W. B. DaTI
found wme similal' bed!'! on the coast of Alaska wbieh he attributed to the walrus) butwhieh are more
probably the remains of mollusks eaten by the Cod:tish. They feed also upon crabs of all kinds;
lobster.. and star fish, and have 'boon !Wen at the surface carohing the potato beetles and" June
bugs" which have drifted out from the shore. It is said that they suooood occasionally in captnring
a duck,~ and that they vary their diet hy browsing upon catrageen, or Irish moss, which grows on
the ledges near the shore. In searching at the bottom for sheIla and worms t Oodft,sh often pick
up objects which can hardlj'""'be regarded as llUtritious. A very amusing catalogue of such objects
might be included in this chapter, in which would be enumerated articles such as scissors, bras8

oil-cans, potato parings, corn cobs, and head of a rubber doll. The finding of finger-rings and
fragments of oil·clothing, and the heel of a boot, inside of a large Oodfish has suggested the idea
that sometimes they swallow the fishermen.

IfA wedding ring which belonged to Pauline Buroam, an English lady who was: 10.8t in the
ateamship Anglo fJaxon, wrecked off Chance Cove, N. F., in 1861; W~ lately restored to her rela
tiODs by a 8t. Johns (N. F,) fiE\h~rman,who fOund the ring in the entrails of a Oodfish. The
Inekyfif!herman received a present. of £50 for restoring the highly prized memento to the lady1s son."~

stones (If considerable Iilize are often found in their stomachs, and fhlhermen have a theory
tha.t this is a sign of an approaching storm and that the fish tbus take in ballast to enable them

1 EARLl,: we. cit.
IThI!! Vineyard Gazette @ays tllat Mr. JWIIOS Osborne took a. Codfish on WedneMay, a.t the" South Sioo," which

weighed over a1ny puUIld~ On drelllliDg H, two full-grown, ducks (old MJ.naws) were funD:d in it- entr..U.. The,. wtre
quiw fre8h, having TnOlit of theiJ: feathers on.--Glouceeter Te~ph,May 6,1857.

*BcJe,tou Joornal, July 6, 1871.
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to remain at the bottom when t.Iw wrJ.{.f.'r;; ;m:> trouhlell. It if; JlJore likl·,i;r that these Mones are

swallow~d on account of sea-anemones or other ediblp suhstances which Illa;y be attached to them,
in just the ",am(!> matiner that the alwll" of DlolJm,ks are taken ill for Ule sake of the nutritious
partA which they contairJ.

It if! helie_cd that certain schools of Codfish feed :lli,lOst eut ire!.)' at tile bot,torn, while otllCrs

prey upon fish. The fishermcll cla.im to he ahle to di."t,illg-uish these two da,'>ses bS their general
appearance, the first being hMYier, with shortl'l' hf'lHls, hhlllll'l' nose", and smalh'-r fins, and fre
qmmUy known itS" grubbers" or " grouIHi-kl'f'perst whill-' fish h t '10nj.:-ing to what are known as the
squid school, tll;) hcrring school, t\ud. t lw lant e~h\l<Jl, whk.h ano pl'ul.mhly th'C K~~l\le fi81\ at diff~'l'('nt

seasons of tile year, are brig-hter-eyed, slt.mdert'r ill form, with sharpl'T" heall, ant! in eyery wlij'

bet.ter adapted for swift locomotion, Oil the coast of Labrador, as wdl at< in SC3IlIlilJ:1\-ill, Codfish

follow tho schools of spawning e:llJt'lin in to the shore amI prey g-ret'dily IlJlOl] t hettl, alld clsewhel't',
at other seasons, tbey fl~ed with TIO leKS yoraeity IlJlon othfol' spf'eief'; of fish whieh lUay be sdwoling,

alld. of whidl they destroy va"t IlUmher'il, \'mch as lll~t.d\t-'1't,], mell\mtlf'll, ]wrrillg", aleWife, Rahnon,

ReuJpill, flotwders; ctlllllcrSl and haddol\k.

In November, 1877, 1\11'. Vinal N. HdwfJrds fOUlHl ill /lw stomacJli; of Cod takl:'ll at Noman's

JJ:uulmuTJJ' 8p('£ies of fish, somc of which, like EJ1.tIU',wlf/rammuH Iwbb{(ureatuH, Hm found only at
great rlepths, awl other~, like the h"o-f;pjned stit!lde-bneJ;-, OmdaUSt)'UH biacul('Htu8, a.nd the littItl
file-i\8h, Mfl1lflCulItlms sctifer, IDu-st have been tak{lll at the flurfaee 01' lwar the shore.

On the Grand Banks) esr~ciany in shalloW wa(-('r allout the Virgin lw<~kl;;, I luwf', h\'l.'n tQhl

that they follow the lant to tlle surface, pursuing them with gT('at fierceness. Along onr nortlwflI

coasts they replace, to some ~xteut, tlJe voracious bluefish and bonito of the SOlIth. Captain

Atwood rem:-lrks that, the amount of food which they consume it' eTlOrnHHlS, when the size of the

fl~h lslal.ell into accollut. He ba.s seen them all tbe coast of Labrador, where tho capelin w~ro in
great Imm'herB, wltli th(,;ir Btomachs faned to the grentN,t llo'Mible extent, awl capelill in tlwir

mouths wbkh they were unahle to SW~lUOW [or want of l'QOlU, and in thi!> comUtion th(>~' were still

biting at the hook. Theyeven fccII upon the young of their own ]..illd. They an' ~aid t.o feell
largely upon herring spawll, though they are not seen in grCflt numbers, about tho spawJliug

grounds until the schools of parent fish have departed. Tlw herring, also, is a t'a,yorite article of

food, ant'\. when these fish aIJJlroadl the shofes or are se-en on Inc banks it il:l 1\ ver.r good sign that

Cod WillSOOll be abundant. Mr. E'J.dl r~mark'8:

1'1 am told that in the spring of 1879 an immeuSt; BdltW] of herring moved closely 30r058

George's Bank, and that with them came the largest school of Cod that lIas been seen in that
locaHt.:r for a long time. The Cod remained constantly among the herriu/-i, 1i0 that when the latter

ll\\d passed the fishing fleet, the vessels were obliged to weigh anchor and follow them in order to
KeeUN the Cod.

l'About Provincetown the eomrn(lu squid EWUlet\me-s Itl)pear in great nu.mbel"s, ami they are
most vigorously p-reyed "Ollon by the Ood."

The same accurate obsen·er gives the following nows concerning tlleir food whilt>, breeding:
HDnring the spawning Reason the Codfish cease to search for food, and give less attention to

feeding than at other times, though they will usually ta"ke the bttit when pla,eed before them. That
they do not sea.reh f()l" foo{l is sh(lwn by the ft!.('.t that t1H~ paBture sl',hool remained witbin e" f~w

miles of lit large school of sperling without being drawn after them j and tbat the IpswiCh Bay
sehool WIl8!&rgest after the sperling had left t.he eoast, amI remaine(l for a number of months on

sandy w38teswhiob '8upported only three s,pecies of invertebrates, Buceinum unilatum, Fu8us s:p.,

tWd A.una., ftlgarM, in any considerable abundance.. The exs.minRtion of the atomMhl'l of several
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hundred imlivi<luuls sb<J\vea fOl1r-fifths of all to be entirely cmpty, while Il greawr PM't of the

remainder conta,ined only bait picked from the trawls of the fishertnf'll. A small llumber contained
fish of one or lDore species that bad probably been captured in t,he locality, while a few scattering
invertebrates were fOl/nd. Of tIw species melli-ioned as abllndant on Ule grOllllds, llot a star-fiah

and l:lllt two shells of oue !Species and Que of the otber were found. But it was clearly shown that
the fish would not refuse food, for Oft(lll the stomachs wore well filled with bait, picked from the
trawl before the 1]sh were hooked. From tcn to Jifteen pieces were frequently found, and in one
case eighteen were countnd.

{'The females when fully ripe seemed ICfls willing to feed than at oth(~r times, and few were
caught with tIle llloviug' lHttHl.]illelS; but when the trawl wag used, thus leaving t1.le ba.it motionk8S

on the uuttoDl for hour~ at a time, they were induced tu bite, and many were taken with the egg!':!
running from them. Ripe males "eemeu to bite readily at any time.

"1'he young fish, as ball been remarked, seetnS to spend tlw first three or four years of its life
in s1.l0al water, among the rocks and algre. Hero its food consists at first of the minutest forms,
and later llriucipaUy of small crustllCM, though it often picks up mollusks a.nd worms, and even
enters the harbors in RUmmel', whero it remains about the Wharves, picking up bib~ of refuse thrown

from the fish·houses."
Capt. R. H. Hurlbert tells me that sometimes a school of' Codfif;h will bit~ at night; these the

fishermen call H Night 00(1,7'

In 1860 the schooner HO. C. Davis" canght one entire trip of fish on George's Bank all in
the night, and there are other inl;Jtanees on record, though, Uf> a rule, these fi!'lh feed only in the

daytime.
REPRODU(JTION.-Two important pnllers OIl the breeding of the Codfish have reoont.1.y been

printed in the l'teport of the United States :Ph;h Commission. Tbe first of these is a. tranlSlation
of a. :teport by Prof. G. O. Sal's upon the practicnl anil scientific investigations concerning the Cod

fish of the I...offoden Islands, Norway, made during the yea,rs 1864-'69, in beha.lf of the Norwegian
Government'! His observations lire full of int-ere!:lt. He tells Us bow, from year to y~ar, hi1

tlbServeil the movements of the Codfish and studied out their spawning habits.
In 1864 1.Ie visited the Loffoden Islands, in .January, FebruaJ'.y, and Maroh. He observed HIe

coming in of the fish, as they <t}lptoached the coast, swimming up the fiords in 1at'ge scltools, iitltZ

in the latter part of February, and from that time until the end of March, found the eggs in
immense numbers floating at the surface.

In 1865 he reached the islands in the ooginning of l\Ia.rell and Mmained uotil the middle of
May. He gatbered tbe· egg!> as the:r floated at the surface, and hatched them out in glass jan;.
lIe also artificially impregnated the eggs au.d found t.hat tue period of incubation lasted eighteen
dars. He also obser,"ed ;! few very .~mall ;young nsh at the 8urface.

In ]866 he wita on the ground on the 7th of May, and remained until July. This year he
found great quantities of young Oodfish-the largest being about one and a balf inches in
length-swimmi.ug mIdi'll" the jell;r :fish (which are so numerous jn tbose northern waters), and
also under other objects floating in the sea.

In 1867 be reached the islands late in July, and remained until the beginning of October, and

Ii'luceeeded in finding the young fish, two inchef; or slightly more in length, swimming near the
surface in the "slicks," and also in tbe shallow inlets near the shores, in compau)' with the- yOUllg

pollook, while the BwmaclJs of R·H the larger Codfish and l)(lllook taken in the neighborhood wew
full of them. He also fOund in tbe beginning of Ootober many larger young Codfi8b, upw~

'United States Fish CODlI'llie8ioll, pt. V, pp. 566-661.
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of fOllr ine/wI> in length and ahout se\'t~ll montlti; old, ai; C'stimated, at the bottom, at a depth of

severa,1 fathoms.

In 18G8 he began his observatiOTls in November, anel in N o\-ember and Decem bel' found young
fish six or HC\'en inebeH ill length at a depth of eigoht to tweh'c fathoms, usually in the \'icinity of
steep !edg('s and rocks. Tid:> year he rernaiIwl} until March, awl ill Februar.r found great num
bers of ,young Codfish, the aYeragc length of which was about one foot, at an average of twenty

to thirty fathOlus, 011 sandy bottom. "Ill the begillning," he remarks, "I thought that these must
be two·year-old fish, but when I afterwards set my Uno in sltallower lllaces I also collected smaller
fish, so that I SOOTI had all the diftiwellt grades of size.~'

This last, visit extended nver into the year 1869, am} at the time of his departure tbe schools

of spa wning fish were again on tbe ground. He had thus traced the development of the Crnlfi8h

throughout a period of twolye moutlH', and had secured a "\;ery complete chain of evidenoo with
which t,o hind together the isolatN} factf! reganling the growth and habits of the young fish which
had hithertQ been or shonhl hereafter be observetl.

From ]870 tQ 18nl he continued hiR observations upon the young and adult fish, and in

midsummer fonnd (Jot! at a distance of twent,Y to thirty Norwegian miles from the shore, and
at a depth of from one buudred to oue hundred alld fifty fathoms. These observations, as

has already been remarked, are of the utmost import:tllCe, and tile reports of Professor Sal's al"(~

full of obser.atiolls of the most ,;;uggestive kind cOllcernill~ the food, th,·" monlments, aUtI the
general habit8 of the fish.

'l'he ot.her paller referred to, which is of eqnal value, is tIle report of Mr, R. E. BarIl upon t!w

natural history ami artificial propagation of the Cod, as observed at, the l'ltatioll of the lJnited

States "Fish Commission at Gloucester, ::\lassachusetts'! His remarks npon the r+:~llroductiollof the

Uodfish are lwre quoted in full, with tile single ob8ervation th<lt 110 oue has so carefun~.. observed
the SpaWll;Jl~ hahit:s of all.)' other BlJecies of fish .

.. The Ued is one of the most prolific of the ocean fishes, alld we find not onl~' t,hollBantls hnt
millions of eg~8 ill a single female. All members of this family contain large numbers of eggs,
hut the Codfish is the most prolific of all.

"The l;\xad numher of eggs in a female varies greatly with the indiVidual, being dependent,
larg(~I,y upun its size and age. To Met>,rtain the IInmhM tor the difti'rellt sizes , a, ael'ies of "ix fish,
repl'f'8etlting various stages of growth from twent,y-one to flevent}-fh'e pounds, was taken, and

the (\ggs were estimated, Care WnIo; exercised that the series should contain only immat,ure
females, so that no egg should ltltve been ImJt, and that all might he of nearl:r eqnal size.
The ova,ries w(~re taken from the fish and their w(~ight a('~urll.fel~' ap,certainedj after which smaU
quantities ",em taken from difl'"rent. Ilarts of eu,ch and weighed 011 delicat;\lj' wljusted scales,
the egg8 iu these portions being carefully counted. Thl!, number contained in a given weight

being known, it was easy to ascertain approximately the entire Hnmber for each fish.

(iThe results obtained are given in a tahle, quoted below, showing a twenty-olle·pountl fish to

have 2,700,000, and a seventy-fiye·pound one, 9,100,000. The largest nnmber of eggs found in the
pollook was 4,0'29,200, and in t,he haddock 1,840,000.

"When the eggs are first set'll in the fish they are so small as to he hardly distinguishable,
but thflY continue to increase in size until maturity, and, after impregnation, have a diameter,

depending upon the size of the parent, \'arying from one-nineteenth to OlJ("·scventeenth of an inch,
A t1:n'l to eight pound fish has eggs of the smaller size, while It twenty·fiYfLpound one bas them

between an eighteenth and a seventeenth.

lReport of United States Commill6ion of Fish and Fieheriefl, pt, 6, 1878, pp. 6H5-740.
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"From weiglling and measuring known quantities it is fonnd that one pound avoirdupois will
contain 190,000 of the smaller size, or that 1,000,000 eggs well drained will weigh about five
pounds. ..Again, by assuming one-nineteenth of an inch as the standard, or b.y precipitating a
known quantity in chromic acid and measuring, we find one quart, or fifty-seven and three-quarters
cubic incbes, to contain a little less than 4-00,000, or that 1,000,000 will measure between two and
a haJf and three quarts.

It With these facts in mind, it will be au easy matter to estimate the quantity of eggs taken
for hatching purposes during any given season.

"When tlw little fish first breaks through the shell of the egg that confines it, the fetal curve
or crook is still quite noticeable, but it soon stmightens, and is then about five-sixteenths of an
inch in length. At this time the ;ye.lk-sack, situated well forward, is quite la,rge, but so transparent
as to escape the llOtice of the ordinary observer. This is gnulualJy absorbed, disappearing wholly
in about teu to fifteen days, and the little fish begins to move allOut wit.h a peculiar serpentine
motion, at tinwJS darting quite rapidly, and then remaining motionless, as if resting from its
exertions. It now hegins its independent existeIlef', and moves ahout mOTe frequently, apparently
in search of food. From this date it is impossible t.o follow tue Ood, for nonc have beeD oonfined,
and it is onIS b.y catcllillg large numhers at different seaso1l8 and (~arefully recording their weights
:ind measurement... that Olle iEo; enabled to judge of t.heir grownl. The habitR of tlJe species, that
cause tbem t{) live nenr the shore for the first few yt\ars, furnish excellent opportunities for such
observations, and many were exarninc(l during onl' stay at Cape Ann.

"At the outset the problem becomes diffieult, in that t,he spawning period, instead of ooing
limited to a few weeks, as is the case with most species, extends over full.y three-fourths of the year,

and tile difficulty is great.ly increased by other causes that affect the rate of growth of individuals
hatelled at the same time.

"The result!! were what might be expected; for a table of measurements, made late in June~

gave an almost cont,jnuous Heries, with only one or t.wo breaks, that could with certainty be taken
to represent the non-spllwuing period of thl', fish. But thongh the gaps were so completely chlsell
by the extremes in vrrriatlon, which seemed to cause eyen all overlapping, showing the last hatched
of one sea.son to be. smaller thun the first hatched of the next succeeding, yet there was a tendenc.y for
the greater ntlmbcl' of individuals to be thrown illto groups at intervals in the series, these seeming
to represent tlle height of the spawning season for the different ;yeaJ."8. The break was distinct
between the smallest and those of a ~'ear earlier, so tbat, taking the height of the spawning season
on tlie south side of Cape Ann to be December, the large number of young fry ranging f1.·om one
and a hal f to three inchel,1 must hfnre been hatched the ])revious winter, and were consequently
about six months old. The large number of individuals having a length of nine to thirteen inches
indicated the normal growth of thmle hatched a year earlier, or fish of eighteen months, to be hm
to eleven inches, and their weight seven to eight ounces. The next group, or the fish tbought to
be thirty mouths old, measured from seventeen to eighteen inches, with an nverage weight of two
to two and a quarter pounds. The fish now begin to increase more in weight than in leugth, soon
appearing in the mar«ets as 'Scrod,' and by the follOWing summer meo:.mre abont twenty-two
inches and weigll from four to five pounds. '

"Beyond tbis period nothing can be determined, for the variation, constandy growing grea.t,er,
now gives every size and weight, with lIO indica.tion of breaks in the Benes.

"But enough has beenleal'ned, if the above be co~t, to show that the maJa reaches maturity
at· three and the female at four yea,rs; for ~he I:Iffisilest ripe male noticed. dnringthe season of
1878-'79 weighed three and a balf and the smalleat ripe female Jive polUid&
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"Evidence is not wanting to show that a Cod tlpawos every year, awl that it deposits the

entire number of eggs in the ovaries each sea~on. We have examined hUIHlreds of specimens and
have failed to find a single instance where the condition of the o'\-aricfI did not clcar1y indicate
that such was the case. During the first of tlHl season 110 mature fish were found in which
eggs were not present, though they often ,'aricd greatly ill development from \Cry small to
Ilearly ripe. Again, later in the season, no spent fish were seen witll ans eggR remaining

in the ovaries; and 110 fish were found during the spawning period in which thB condition of the
ovaries did not, indicate that the eggs were gradually maturing, and would be deposited before the

close of the season.
lIThe eggs contained ill the ovaries are separated into little irregular conieal clusters, each

being connected with the general mass h)" a sleJlder thread that expandR iuto a delicate lllembrano
containing minute and diffusely branche,d blood,vesselli1. 'This membrane euvelops c;l(lh of the eggs,

and the blood-yeRsels 8upply the nutritioll so necessary t,) their future growth amI de\-elopment.
.As t,he eggs mature they gradually increaRfI in size, until, when ripe, the.y become detached from
the membrane, and pass down through secondar.y channels into tLc main channel leading to the

genital opening of the female.
"The first ripe feI!1ale seen during the season of 1878--'W was found in a lot of shore

fish or ground"tenders landl,d September 2. The eggs were noticed to be runniug' from this fisL as
it lay npon the Hoor of the fish,house. On opening it, we found that it had just begun spawning,
for a few eggs ouly, perhaps five per cent. of t.he entire nnmoer, were tra118parent, and :1 small
Humber of these bad separa.ted from the membrane and faU\:,·l1 into the cha.llllel~ leading to the

genital opening, while the great bulk were far less matuTc and represcnwd almost every stage of

development from green to ripe.

"From this date ripe fish, bonl males and females, were oemt8iona.l1y taken, though thes did
not hecome abundant until the middle of 00tober. Emly in Xovember, whell the school-fi8h made

their appearance on the south 8idfl of Cape Ann, the individuals varied grea.tly in their 8pawniug

conditioIl; some were quite ripe amI had already thrown a portion of their eggs, while other.'! were

80 green as to indieate that the.y wonld not spawll for seyerul monthi! at leust, though, ill nearl)'

all, the eggs had begun to enlarge. Us the first of December fully fifty IlCr cent. of the catch had
commenced spawning, but when (ll'inm away, }Irobabl'y by the unmnmllr helLvy storms, in January,

a few were not quiro ripe, and the majority had not thrown all their eg-gs.
l( About the firHt of February the fish in Ipswich Bay were found to averag-e full,\' ninety per

oont. male8~ with the sperma.ries mostly well developed. At this time there waS II great variation
in the ovaries (If the females; of these not more than one in ten had spawned, while full,\' sixty
per cent. were still green. By the. middle of the month the feuwlel'! Dumben,d about ftlrty per cent.,
though over half had not commcllced spawning. Oil Ma,rch 13, three Immlred fi~h from this school

were opened, with the following r('SlIl t8: Fourteen per cent. were spent m:J.los; fift~· -tJu'ee per cent.
were ripe males; six per cent. were foIpeTlt female.,,; fourteen per cent,. were, females in various stages

of apawning j and eleven per cent. were gr£>.en females. )oIa,Y 10, full~' llalf of the f!'rnales IIlHI not
finished spawniogt and an occasional green one WaM noticed. En~n in June, when the fish left tbe

coast, a very few, though ripe, bad not finished throwing their eg~.
"The results of the above observation pro"e not only illteresting, hut surprising, for we lind

the Oodfish spawiling through nine consecntjve months in the same Ioeatits, a period far exceeding

that required by a.ny other species of which we have any knowledge.
"This fact can be more easil.y· understood when we remember that the individuals do not

deposit aJ1 their eggs in a Bingle day or week, but probably continue the operation of spawning
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over a period of fully two months. That this is t,rue there can bo little douht, for when the

females first begin to throw th{'ir ('ggs only a very small percentage of the whole number are ripe,

while the balance show every gradation to the ])erfeetly green and immature. By frequent C''xam
ilmtion of individuals in more advanced stages, it was found that the egg!:> gradually continue to
increase in size as tht"',' mature, awl tlmt us fnst as they become deta-cbetl from tlle membrane they
pass down through the ehannels to the opening, unll are excluded from the l.lOdy, eitlier at the
will of the llarent or by intemal preSf;ul'(', cauf;cd by the increasing size of the eggs, to make rOOm

for others. It would be impol"siblc for a fish to retain all, or even a small part, of its eggs in the
rOt~-bags until the last had matured, for the illcrea~e dUring the development is verr great, and
they wouJU come to have a hulk greater than tlle entire stomach tlavitjT of the fisk The pro

ducts of the ovaries of a seven t..r-fi \-e pound fi"h, aftcr irnIlregnation, would weigh about forty·fi ve
poullds and measure nearly seven gallons, equal to over half of either the weig'ht or bulk of tlw fish.

"Another proof that the Codfisll deposits its egg-8 gradually during a long period is soen in the
fact t-l.mt few ean he taken ft'om the fish at a tiIllf'. In' stripping tIle fi.sh,' at the hatchery ill

Gloucester, it was found that onI:y one quart, or less than 400,000 eggs, could be taken from a
twenty-one pound fish at fI.. single stripping. Allo\villg the onlJ.'ies of this fish to contain 2,700,000

eggs, and the time of spawnblg to be two months, the fish must deposit in the natural way 337,;;00,
or nearly a quart, ea.,ch week.

"But by the artifieial method, where strong external pressure is applied, many more eggs are
probably sccured at onee than wOlll(l be naturally thrown by the fish. Thus tho fish mUr3t either
gradually deposit more or less eggs ea<:h day, during the entire spawning SeasOll, or it must deposit

at intervals 8eparated by only a day or two at most.

HThe schools of Cod move about but little during the spawning geason, except whml driven
away by enemies or by violent storms. After they reach the waters of Cape Ann, fishing continue<:J
lx'St in the same localities, and even upou the same spots, until they leave. The indh'iduals, too,
seem to move about but little among themselves. V{hen the female hecomes ripe she remains

quietI,)- near the bottom, while the male, a little more active, often swims higher up. This is indi

cated hy the fact that greater J111mbers of spawning females are taken with the trawl, which

lies directly Oil the bottom, than with the hand-line a little way above it, while the males are taken
on one as readily as on the other.

"It may not be impossible that the eggs are fertilized while floating about in the water some
minutes after exclusion, and that the strong tides usually found on the spawning grouuds play an

important part in distributing the germs, thus making the chances of impregnation more favorable.

Indeed it may be IKlssihle, and, if the spawning goes on gradually for several months, seems not,
improbable, that the immediate presence of the opposite sexes during the ad of spawning is not
necessar;y, but rather that the eggs are fertilized mainly by aceidentnJ. contact. Observation~

would seem to strengtllen the probabilities of this theor.y; for, if the :fish went in pairs, tht'ly wonld
often be taken on adjoining hooks of the trawl, or one on either hook of the band-line. Such ii'l

not TIsuall.}' the case, bowever, but, on the contrary, several of the flame sex are more frequently
taken together.

"The eggs have a specific gravity of 1.020 to 1.020, as indicated by the fact that they float in

salt wnter and sink rapidlj' in fresh. They may be found at the tlUrf~wa in common with eggs of

the Pollock, Haddock, and probably other species of the eod famlly, when t,he sea is smooth; but
when the water becomes rough they are carried to a depth of several fathoma by the current,

thongh the tendency iM to remain nesr the surface. The oldest fisbermen had not the slightest

knowledge of this fact, but held to the theory that the females deposited their eggs on the rooks,
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Number.

where they were visited and impregnated h.y the male!', and left. to become the foou of the various
animals so abundant in such localities. They bad at times noticed the little truUl>parent globular

bodies ill the watel', but it had neVfLt' occurrctl to them that they were t1m eggs of all;r ush.
"There are many wa,ys ill whicb the eggs ma.y be destroyeu. The principal loss is probably

the result of non-impregnation, for unless they come ill contact wit,h the milt of the male vcry SOOll

after heing thrown from the parent th!',)' lose their vitalit.y. Again, being drifted about b.y the winus

amI tides, thf-Y aTC often carried long tli"tam',es frmn the Bllawning grounds into tllt\ litth.', ba~'s and
coves, and are driven in immCllS(' uumbers upon the shorefl, or are left dry by the tides, Wh(lre tlw.y

soon die from exposure: to the atmosphere, or, during t.l.w cold winter weather, aJ:e inst<lutly destroYl?M
by freezing. Ipswich BllY, tllO mOBt extensive sIJawning ground in the locality, is eSIJecialI.r
unfortunate ill this Imrticular, for the heav~' storms from the north and ea"t SWCR,p wilh unhro"ken

force aCross its surfaee, and each breaker aR it rolls in upon the beach must carr;r witb it ma,n;','

millions of eggs.
"But such impregnated eggs as escape destruction upon the Rhores are sulllected to the ra\'agNJ

of the lll~rriad", of h\lugr~' ani.mals livi.ug about the rock!!. and em''.'\1.. Oue daS In,Jalluarr we 1IIa~.el.1

a jelly·fish or medusid, having a diameter of hut OLLe aUll a half inches, into a, tray of (~ggs in

the hatching·room, and in less than five minutes it bad fastened seventy eggol; to his telltaeles1

loading some of them 80 bea,vil,Y tbat they were severed from the bod)" by tbe weight or rosifltance
of the eggs aB the;y were dragged through the water.

"By the aid of a microscope, numbers of tlOl·ticclli were frequent.ly found npon the Pggs, in nnll

case forty-six being counted 011 a single egg. In addition a peculiar growth, thougllt to be minute

algoo, was often noticed ullon them. Just what illfiucnC(l the8e woul(l (',xeTt, or whdher they woulll
occur in the clear water outside t.he harbor, is not knOW(l. Thus, owing to the lUany diiIerellt
circumstances that teud to destroy the (~ggs, probahl.y but a yer.., small llUmber out of a million
are successfully hatched, and of the young fish but few reach maturity."

In the winters of 1878-1'W and 1880-'81 the United States :Fish Commission successfully carried
on the work of artificial propagation of Codfish. The resultEl of the first winters work at Gloucester

will be found detailed in Mr. Earll's paper, from which quotations have already beelJ so extensivelY
taken.

In addition to bis otber obser\"atioIls~Mr, Earll computed the. number of eggs in CodfislJ of

different sizes. The results of his observa.tions are shown in the following table;

Table showi1~ tlw number of eggs in Oodfish oj different sizes.
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It is interesting to compare thesC\ with the observations made during the last ct'ntury, refer·
enees to which may be found ill all t.he standard works on natural history. Leuwenhoek is said to
have found in f1 Cod of middling size 384,000 eggs. Harmer fonnd, in onc weighing eighteen or
twenty pounds, between 3,0110,000 amI 4 l 000,OOO eggs. It was examined December 23, amI was

estimatetl to have 294 eggs to the grain, the omrie" weighing 12,540 grains; the total number,
aooording to this calculation, is 3.0Su,760,1

THE SIZE OF CODFISII.-The reRule of 111'. Earll's observations indicates that in June the
filsh hatched tlw previous winter, or about six months old, range from one anel a half to three
inches in length; wldle those from nine to thirteen inches long, and weighing se,'en or eight

onDros, were I'igllteen montbs olll; HJOse senmteen to eighteen inches long, and weighing two to
two antI a quarter pounds) were f;upposed to be two years and a half old; those of about twent.y
two inches, which weighed fom tn five potllHls, were three years and a half old. He also conclmles
that the male rea~hesmatnrir.r at the age of three, and the female at the age of four :rears, fortbe
sma11est ripe male noticell dnring tlle season of 1878-'10 weighed three and one-half pounds, and
the smallest ripe female :th-c pounds.

On pages 733--734 of Mr. Earn'!:> report may be found the measurements of a l:u-ge number
of Codfish of different weights, and with the ovaries and spermaries in different stages of develop
ment. 'rhese measurements are interesting, since ther show the relation between the length
and weight of indiviuual fish.

T have before me memoranda relating to a large nnmber of enonnOUR Codfi8h~ takfln along

the New EngIUlld coast at varion,> times from 1830 to 1879. It seems unnece"sary to refer to them,
excepting the eases of a few whicb exeeed one hundred pounds in weight.

Capt. King Harding, of Swampscott, tells me that he once caught, on the eastern side of Cape
Cod, a fish weig-hing 101 pounds a,s it came from the water.

On the 220 of .Tuly) I87il, }li~8 Fannie Belis, of Saint Louis, while on a. fishing excursion off
Eastern Point) on board Lhe yacht" United States," caugbt a Cod which weighed 130 pounds.

Capt. G. II. Martin canght, off Chatham, a Codfish which weighed, dressed, 111 pounds.
Oapt. Stellhen: Mar, of GlQucester, saw a Cfldlish taken on George's Bunks in 1838 which, afl;er

having been {wiscerated, weighed 136 pounds.
Oaptain Atwood sa'yfl, on the coast of Cape Cod he has never seen a male Codfish, with one

exception, which weighed more than 60 pounds; he once saw onc, however, which weighed 160

ponnus. This fish was not TOuch larger than an ordinary fish weighing 75 pounds; but was very

tbick.

Captain Atwf)Od remarks: "In regard to size, the Cod differs very widely in different localities.
When taken on tlle Gmnd Bank it usually requires from thirty to forty to make ~'1- quintal when
dried. Those caught in tIle Gulf of Saint Lawrence with ha.nd-lines are amaner, requiring
seventy to eighty per quintal; in the Kame locality, however, Ood caught on trawl-lines require

only twent.y tv twenty-five per quintal, while on the coast of Labrador they are all 8mal), and it
requires about one hundrt'd to one hundred and ten to make a quinta1."

Writing in the summcr of 1817, Captain Atwoodexpresaed the opinion that the average
weight of the fish taken about Cape Cod was in the neighborhOod of ten pounds; but he informed
me that iu the wint£'r of l8i7, in two dayst thirty thousand pounds of Codfish were landed from

the boate, and that there was Dot a 11sh among them small enough to be classe<l as a m.axkllt Cod,
a market Ood weighing from six to ten or twelve pounds.

1 PhiloeophiGaI 'I'raw1aetiont~, Ivii, 1178, p. 987.
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I have before me much information concerning the averago size of the fish caught at different

i;easons of the year by the fishermen at different looalities along the coast~ but it seems at present
harilly neeeBBary t,Q dis\:,Utm thi", i:mhject l~t greate'r length.

CONCLUSIONS AS TO DECRl!l.ASE OF COO FrSIlEUIES ON THE NEW ENG-LAND COAST.-Iu

conclusion, it may not be amiss to quotn the remark is of Vrok"'$or Bail'll conCen.litlg the llt'crCU1:lc

of Codfish along Ollr coast, fwd thn probable caul';es for ~uch dN:.reasti:

"Of all the variOl18 ti;;hpl'ie,s forJJlerly proseCllted directly oil' the coast of N cw Enghtnu, north of
Cape Cod, tbe JepreciatiolJ in that of the COlI appears toO he of the gT'(~ategteconomical importance.

Formerly t,hlj waters a.iJuUIHled ill this fi;;h to suell au extent tlla,t a huge 15upply could he taken
throughout o,lmost the entire .~n~ar uhmg tile h;mks1 t'speeially in the vicinity of the mouths of the

larger rivers. At that time the tidal "tream" were almost eholwd up wit,h t.h{~ alewiv{)s~ shad, and
8~IIIll(m that wert', "tmp;gling for entr,U1ee in the i'l)ring) awl whidl tilled tlle adjacent wate~
throughout a great, part, of t.he year.

"As il:5 well l;nowll, tht>, ereehOll of impa..,sablr, uam", aeU)l:1l:i the stTNum;, by pre"lmtill~ the

a.scent of the !'pecies jn."!t. meutiolled to their spawning grounds, produced a. Y('1",\ j,::rcat dimioution,
ami almost the eJ{t8rmjll;ttion~of their Humber>;; ~o that whereas in former years a large trade

could be carried on dllring the proper !'cai:lon~ DOW llothi llg" would ue g:aincd by tlIt, etl'ort,
"Of lat~ the attention of the legislMurm; of the New Eng-Iant! States has been called to thia

fact, and to the importance of' restoring tbeir iishericR, 3ml It great deal has bt~CIl already It<:COlll

pliRhe{1 toward that end. Ullfortllmtte1.v. h(lWe\'tlr~ the lUlllberiug illtcrest in Maine, :md tJle
lllallufacturilJg in New llamp~ldre a,ml 1IHF;s:lehnsl'tts, are so powerful tiS to render it cxtnllllels'

clifficult to carr)' out allY measures whicll. ill nIl.)' way in1prfere ,...-itlJ tlu,jl' ('ollnmience or profitsj

alld notwitbstanding t.he passage of laws requiring the collstruetioll of tishwa}s through the

;,lams, thtS~ have, ei.th",r h\'(-\l\ IwgJectR,d 'tltogelhe,r, or are of such \1. clmf\wlel' as not to a,nl$wer
their jJUl'pose. The reform, therefore, hO\vtwer impemt.i\'I,j,y requiretl, has been ver.r slow in its

progress, amI man;y year8 will probab\;y elapse before efficient measures will be taken tQ wmedy
the evils refcJTed to.

"It would, theret'orc, appear tbat while the river fisheries have been depreciated or destro~'ed

b,y means of dams or by exbam;tive fishing, the Codfish have disappeared ill equal ratio, This
is not, howe\'"er, for the same reason, a~ they are taken only with the liue, at a rat,e more than

compensated by the natural fr~eundityof the iish. I am wl'1! liIatisfied, however1 that there ill a

relation of cause and effect. between the present and past condition of the two series of .fish j and

in thl!! I am wpported by the opi.nioll (If Capt. U. S. Tre..'l.t, (If East.p(l!t, by whoUl) iudood, the

idea was ftrat suggested to me. Cuptain Treat is a flucee88ful fishermall and dealer in fish on a
'Very large scale, and at the saUHl time (l. gentleman of ""'1'.'1' grm~t illtcUig(>nee and knowle-tlgc of
the many details oonneeted with the natuml history of OUf coast fishel'., ill thi.'> resped worthily
representing Captain AtwQod, of Provincetown. It h, to Captain Treat tl13t we owe many experi

ments Oil the reproduction of alewives in pomIs, and the possibility of keeping salmon in frellh

waters for a period of years, The general conclusions which have been reached, ail the result of
repeated conversations with Oaptaiu Treat and othM fishermpo 011 tlw coast" incline me to helieye
that the reduction in the cod and oth0r fisberies, so as to become practically it iilillll'O, j ... due to

thedec~off OUl' eo'AAt in the qUllll.tity, primaril))', of alewives; and, secondarily, of shad and

salmon, more than to any other cause.

"It iii well known to the o\d residents of Eal:>tport that from thil't,y to -fifty yMn; a,go Cod could
be taken in abundance in Passamaquoddy Ba,y and off' Eal';tport, whero only strugglers are IlOW"

to be caught. The same is the case at the mouth of the Penobscot Ri'~er and at other points along
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the coa!!t, where onoo the fish came close in W the ahore, and were readily captured with the hook
throughout the ~Teater part of the year. That period was before the multiplication ()f mill-dams,
cutting off the ascent of the alewives, t;>had, and salmon, eE:lpecialJ~' the former. IJ.'he Saint Croix
I~iver wa~ clioked ill tlw spring· witIl the num!Jersl)f thesD fish, endeavOl'ing too ascend; find the
same- may be said of the Little Uive,l'/ the outlet of Boynton's Lake, about seV~ll miles above East
port.. The lake in question is one of cOllsiderable size, and was ,'isited hy immense numberf,J of
alewives, which could be (lipped out, to any extent, on their pa<;Sf\.,ge ttpward, while the waters of
the adjacent bay Were alive with the yoUbg fish ou their retUl'O.

"The fish tbemselveo; ente1' (,!:le waters ot' the &treams in Ma;r or JllUfJ1 and retuw almoot,
immediately after spawning to the sea. But they may be taken by the drift-net.s along the
shores as earl~" as March (l,lld Aprili and, indeed, it is quite probable that the whole l)~riod of
t.heir abode in the salt water is spent adjacent, to the ri Vers in Which they Were born. The youug
come, down from the vomls ill which they are hfl,tched:, from Angust to OctQber, keeping up ,1,

constant f;tream of the youug fish. In this way 8, supply of fl.lewh·Bs was to be met ""jtll
throl.lglwut the grmlter part of t,he year, and nearer the coast they furnished every inducement
for the Cod and other ground fish to come inshore in their pursnit.

"It is trne that the seu"herring is al!'lo an attr.rotion 00 these fisb, and probably but for their
pre!Sellce our IJollock, haddock, and hake fisheries would be greatly dimi.nished. Nevertheless,
the alewife appears to be mDro at.tractive as a bait, and fhrthernlOre the sea-herring arc less
ooll.sta,ntl,r OJI the eoa.st, ('.specially jnshore; occnrring lUI they do at stated irltervalS, when they
eOill{', in from the deep sen to spawn. It is possible, too, that the:r are less easily ca,pt<wred hy t111~

Cod, since they swim nearer the surface than tbe 3,lewives. Corroboration of this idea is furnished

in the testimony of Mr. W. H. :McLaughlin, of 80utherfl Head, Grand :Manan. rhis gentleman
informs. me that the only &trerltn in the island which eYer furnisbed akwives to lilly extent was
Seal Cove Creek, wlJich dificlLarg'e.. to the east of the SQuthern extrem1t.yof Grand Manan, and
jnto which tIlI'lge fish ent-ered in immense numbers in the Io'!pring. At that time f'AXl, Ha-ddook,
and Pollock, as well as halibut, we~ taken in great abundance in Seal Cove Sountl, between
Harwood Cove, on ""ood Island, :tnd Indian or Parker'~ Pointlon the main island. They were
to be met with during the greaoor part of the yeat, especially from May to January; and tIle
fishers in the chanuel.way within a qnarter of a mile of the shore was reany more productive
tlUltl. OJ) the banks much farther out to sea.

"Although still a young man, Mr. McLaughlin recollects the capture of these fish; and)

indood, as a mere boy, enjoyed thfl Aport within a very short distance of his fathers house. Soon
after that time a dam was bUilt across this stream about two hundred yards above its month,
cutting off entirclj' the upward passllge of tile alewive8, and by a remarkable coincidence, if it

b(~ nothing more, the cod lI..sLery in .questi01.l d.imjnished very soon after, and ill a very few years
celU;oo almost entirely, so that up to the present time there axe not enough Cod in thoSe- waters
to repay the experim.ent of attempting to catch them. A few alewives still find their way up to
the foot of the dam, but in such small numbel'B as to make it often donbtful whether there are any
there or not.

"The other :U8hiIJg' grounds about Grand )Jauftn are fartber out to sea" at tbeuorthern end
of the island~ where there art'. no alewive&~ and where herring appear to be the princip&l food,
a.lthou.gh the variation in the abnndance of these in different seasons app8ars to have an importa-nt
bearing upon the number of Hake and Ood. - ' ,

"If' these coneln.sioue be correct-and I am quite satisfied of their general -validity-we
have, for the 6tforts made to establisb fishwaYlil in the rivers of Maine, New llamp8hire, and
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MaSSMhusctts, a mueh more weighty reason than that of merel,Y enabling a few salmon to enter
the su-eams in order to permit their capture while (JlJ their wa.y.

"Whu,tcn,l' may be the importanee of increasing the supply of s:tlmon, it ilc' trifling compared

with the 'l'~storati(m of our cxll:\n"t\';{\ cnd ti>llw.yie~; am1 ;>.liuuhl these 1m brought ba\.;k tu thdr
original condition, we .,hall find, within a shon; time, all itwreas(' of wealtlt on our slwres, the

amount of whieh it W01.1I<1 he uitlhmlt tu calculate. ~ot {July wuuhl the gcueral prosperity of the
adjacellt Stittes be enhanced, uut ill the i IlCl'l.'l1Sed llllmUel' of ves,';els uuil t, ill the larger lJ uruber
of men induced to dC\'ottl themselves to maritime pursuits, awl in the general stimulus to lwe1J-'

thing oonl.l~ct~d willI t'\H:': 1\\W,'in\:101> of tIll.', *~<\1'al'in::; }\l'(Ii'I',BBi,m, we slHluld b" l'o::<::.overiug, in ;~ great

mpasure, from that 1081'1 which has lleen t.he gouree.of so much htlIll'ntat,ioll to political economists
amI wen·wi~herflof the eOlllJtr,,"."

66. THE TOM COD&. MICROGADUS TOM.COD AND M. PROXIMUS.

TnE ATLANTIC TOM COD.-Tlw Atlantic Tom nod, 1llicfogadux tomcOd1 is found only in the
\V{;I,tern At,lalltic, ranging" from New York at tlw south to Cape SahlI' at the north. It is

tlnHnarily Im;)wn as the Tom Cud, bnt in tlw Ba~' of 1"Ulill)', aml in YarimlB lllact",B CQuth Qf

Cape God, it is knowlJ as the Frost ],jgh, OWitlg to t.he fact that it becomes most abuudant in

t,he early part of the winter, whell it a..pproadles the shore aUtI VVl'll a,seends the rjYers ana creeks
for the purposH of spawuiltg-. Dr. DeKay states, on the autltority (If Dr. Yate;;, tltat Tom Colis
fl\Jmetimes a,ppear at Albany hi ahuudallcc, wIlile 1 am illformeu. by the Re'. Dr. F. Gardiner
tllltt tht:ly aI'l~ taktm ill winter in tlwl(enllebec, sixty lllil(>g from in. mouth, and far above tlH\ reH.c11

of the tide. They asce1ll1 the Charle8 ltiyel' to \Vatertuwll, where the;r aTll taken in tlip·nd8 and

h,'t the hook frolll the wharves and uridges. AHIIOUgh WOl>t abnmlaut near tho shor('s and ill tlte

streams in early wiuter, they arc found aIong- the coast at all seasons of the year. In form th(·.
'l'om COll is the williatnre of the C{)dfi~h, rarely t:xeeediug ten or twelve inc1.Jes itl h>'llgth , and
there is much diftlcultr in difltin~uishilJg tIle young- of the two species. '1'ho Tom Cod, bowever,
variel'> l~Y~n more ill it~ color tllun the eml, and. se"ent} varietie1; have \.)e£>1\ tlel'.eribetl \mder

different names. 'Vllen these fish approach the shores in winb;f they are taken in great, ql1antit,ies
with nets, and are esteemed in wau)-' loeaJit,ies a8 ft great delicacJ-·.

The Tom Ood feedll upon numerous spl'!cies of crustaooans a1](l mollUl;ks\ and also upou the
J-'ouug of many other kinds of fishes.

THE P l..CIFIC TOM UOD.-Profc.&80r .Torthtn give" the following llote", npon the closely T(~late\1

spooies, MiarogadUJI proximuH, fouud ill <JaHfomia-, and there kllOwn a8 the Tom Cod:
"The EngHsh at Victoria, know this species by t.!.lO name' "'biting.' Blsewlwre on tilt' coast

the name of 'Tom Cod' is unin:11'sa]].r applied to it,. In the r(;staurarlts at San Francisco, it is
usually served under the name of Smelt. It l'l!aChNl the leugth of :t foot and a weig!Jt. of about

half R }\Qllnd. It l"<\l1ges from Mont.ere':f to l'ugd, Sound and lIurthwa,rd, belug evel'ywhere very

abundant, and taken i.ll greitot uumbers in scinel:l anll sweep-nets, both outside and in tllO ba'J-'s. Its
food is. sUlan fishes, :Nothing special is known of itt5 ul'(\eding habits; it .i~ apparently IlbulId:tnt
at all seasons. It is one of the iml)()rtant food fil;;he:s of the coaRt, always abuudant and IIIWIl-J'S

meeting a ready sale. Its flesh i~, however, watery and tastele88, and callilot be rated high."

61. THE HADDOCK. :MELANOGRAMMUS lEOLEFINUS,

DIST1UBUTIoN,-'l'he HaddOCK, 7J18huwgram-Ul1lH wgl8finiltll, iH 1'011011 only ill the Atlantic. Its

wanderings.are more limited than those of the Cod. It is lIot fouml lwarls all far to the north;

while its l'lO~thern range is no 'wider. Haddock are probably found in company with Codfish on all
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the northern fishing grounds, as far sonth, at least, as the Oapes of Delaware, though concerning
their occurrence in southern waters there is dearth of information. In winter and spring the;y are
taken in Fisher's Island Sound and outside of Fisher's Island, on the coast of Eastern Conn::tcticllt;
and also in great quantities on Nantucket Shoals by the smacks, and a,re carried thence with
Cod illto New York market. In 1871 it was estimated that the catch of Haddock here was

nearl,Y equal to that of Cod, althollg-h the latter usuall.y predominate. The;y abound north of Cape
Cod, in the Gulf of 'Maine, and in the Bay of Fundy, in the Basin of Minas, on the coast of 1"0\"<\

Scotia, in the Gulf of Sltint LawrellcP, and in the Bay of Chaleur. In the Gulf of Saint Lawrence,
uooording to Oaptain Atwood, they urc not vel'S abundant, Imt the inuividuah, taken are ver;y large.
They are taken on the western coast of Newfoundland in winter; their northern limit appears to
be marked by the Straits of Delle Isle, latitude 52°~. The rer;earehes of Dr. A. S. Packard on
the coast of Labrador failed to bring thi>; species to light, and 1h;herrueu of tbat region told him
that iu the course of forty years' experience thay had never seen a Haddock. In 1863 and 1864
they were f011nd in abundance on tIl(; southern border of the Grand Bank. Cal1t. R. B. Rurl1Jcrt
states that he has seen tllem in great abundance in May a,t Louisbnrg, Cape Breton, playing at
the surface among the reefs, but that they are not 80 frequent all the Grund Bauk as ou the
Western Bank, and, in turn, less common there than on George's Bank.

In the Eastern Atlantic the rang-e of the Haddock is somewhat wider, for they are found in the
Seas of Iceland, the whole length of the Scandinavian coast to East Finmark and Varanger Fjord,
ami on all the shores of Grea.t Britain, and in the North Sea, where they are particularly abundant,
though rarely or nevpr entering the Ihltic. There is no evidence that they are found to the south of
the EngIiHh Channel. De La Blanchere states that they are-caught in considerable numbersoll t,he
coast of ManelJe. In the Ea,stern Atlantic, then, they are found between the parallelt.'l 480 and 6liO;

il1 the \Vestern Atlantic between the parallels 380 and 5.10.

N.AJ\'lEs.-The Haddock 11,; often called" Dickie" by Counecticut fiahermen. Hadot and Hadoll
are old 1<'rench names for the Same fish, though the species is now usnalt,V known by t,!w name Egrefill.
III Scotland the name is said to be pronounced almost in the same way as in France, awl is often
varied to Haddie. It is the SchclLfisch of German j'. Concerning this fish many of onr fishermen
entertain the sarno idea, which with them can hardly be called a superstil.ion, that the black spots
upon their side are due to the impression of the thumb and finger of Saint Peter when the apostle
t.ook the tribute mone.y out of the month of a fish supposed to be of this species, the fishermall's
mark having been continued among its descendants ever f'lince. This notion is prevalent also in
Eugland, and in Sonthern Europe is attached to other fishea, particularly to the John Dory, Zeus

faber. It is noodless to say that no member of this family occurs in the Sea of Galilee.
MOVEM:ENTS.-Haddock are not so active and powerful as the Cod. Dr. Gilpin has expressed

the opinion that on the coast of Nova Scotia they do not retreat so far from the flhore in winter 118

the Cod, but this does not appear to be true in Massachusetts Bay.
Storer, ill 18.30, made the Rssertiou t which Wail repeated in 1867, in another edition of the

II History of the Fishes of Massoobusetts." that in Massachusetts Bay in the warm season abont
twelve hundredweight of Haddock are taken to each hundredweight of Codfish,and in the v.'i;;.tt'T

about twelve hundredwl',ight of Ood to e:wh hundredweight of Haddock; bllt gjllce tbe haddod,
fishery is of longer duration, the proportion throughout the year averages about three Haddock to
one Cod. They abound in Massachusetts Bay thronghout the summer, and it is at tbis season also

that they arc taken in the greatest abundallce on the ofi~8horebanks in the Gulf of SaintLawrence.
There is Q strange absence of information c.oncerning their moyemeutB on the European coast.

On the coast of East Friesland the haddock ftshery is permitted by law from Marcb to the begin-
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ning of June, and from October to the middle or end of January, a winter recess bl'ing allowed for
the purpose of spawning, It is stated by Dr. W"ittmack that during the heat of summer the'y

retreat from t,hese coasts, with tlH3 Cod and the flounder, into the detJpest waters, appearing" agaill
to\ranls the end of Septem ucr. On the eOtlst of S[\otlaull they are said to be lIHlst abUlldllut ill

winter. In Massachmwtts Ba;y, as it has heen said, they are most abundant ill SUllllllI'I', coming
in after the ood p,tSS out, though they itn', also taken in deeper parts of the bay the whole wintt'l'
long, and a·re sought at this Beason on George'" and othtlr oft~shore banks as well as localities

farther to the north.
A study of such data itS these is llllsatisfactory in the cxtremp, foiillce it is iOlpossilJle to dnlw

from them an.y conclusions concerning the relation of thp mo\'cmeuts of·th(~ Haddock to the tem
Il61'ature of the water in which it i;,; found. The ouly Illovmnen{.$ whieh lIre now intelligible are

those which ta.ke place at t,he period of spawning.

AnUND.A.NcE.-Uemarkahle variatiOIls in tlw abumhwce of thil-i D::;h are npoll record; at certain

times they baye been exceedin.!!I~'- rare, at others abundant in thf' extreme. They appear t,o be
much more gregarious than the Codfish, amI to swim together in l;u'ge school::; from }lhwe to p:ace.
Storer, wliting in ]83!)~ said that they were common about Cape God, uut, that tell years before they
lnul been rare. An item in the l< Gloucester Telegraph," .Tune 3, 18:.17, !<tated that- Haddock w('re

at that time brought in abundantly and sold from the Swampscott boats at a cent apiece.
According to Capt. E. W. Merchant, in the years from 1814 to 1820 there was a great catch in

the "icinity of Nahant, about five miles at sea, east-southea.st. So IJlI.mty wt>re the}' that two men
and one boy could carob with hand-lines from one boat 600 to 1,000 in number in one day. This
school of fish came in about the 20th of Marob and oontillue{l uutil the finlt of May, then grad
ually decreased and spread over the fisbing banks iu Massachusetts Ba,y. At t,his time the
majority of the boats belonged to Sandy Bay, now Rockport, and to Gloucester.

Uapt. King Harding, of Swampscott, tells me that in 1843 Haddoek were so scarce that they
wp,re sold singly. The fishermen relleived twcnt,y-five cents each for all tlleY CORld get. A vessel

could not get more than one hundred in the course of a day's fishing.
At this time Isaac Rich & Co. chartered the schooner « Harriet," of Duxlmr.Y, to go out on a

special cruise for Haddock, paying .200 towltrd the venture. She started ont with a crew of five
meu about the 20th of Febrnar.y, and fished on liIoft bottom in thf' deepest water. Her fare W9Jil

two hundred and twenty Haddock, and the trip was considered flo remaJ'kable success.
In Ma)o' of the next year great schools of little Haddock came in. They were six or eight

inches long and a great bother to the fisbermen. The follOWing )'ear they were about half grown,

or 3 foot or so in length and very thick. They came in May.
In 1846tbey came in earlier, many in March, but mostly in Ma.\,. They were quite large and

very abundant.

Haddock were also very abundant in 1857. On the 13th of March one hnwlred Swampscott
fishermen, in twelve vessels, caught in a period of about six hours 160,000 pounds of fish, chiefl)"
HaddOCk.!

In 1877 31ld 1870
. ttu Haddock were very large and quite scarce. In the winter of 1877 and

1878 they were larger than for ma.ny years. Some were canght near SwampRcott which weighed

fifteen and sixteen pounds. The average size is from four to six pounds.
Ca.ptain Atwood states that in 1834 Haddock Were very scarce on the Grand Bank, and few were

{~l\nght anywhere on the coast., but in 1840 they became 80 numerous about Cape Cod as 1.0 interfere
l;eriQtu!Ily With the cod Jisher;r~ dewmring the bait before the Cod could reach it j Ilud about 1850

I LEWIS' History or Lynn, p.450.
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they had increased so r<lpidl.v tlJat the mark(;tfl Wd'c glutted, III 1864 they were caught ill great
numherl:$ amI were still 'on the iuerease. III 1870 tile same observer relatetl to the 'i\IfLssacItusetts

senate tbe story of another I)criod of sea-reity ~lIld HblllJ(laH(~{':. nis statements ma.;y he ft)\lnd ill

tlw ]{eport of th~' un itt',d State~ COHUlJ issio II of F'isL aud ]<'ishede", pa rt 1: ]873, p, IIfl. Ill'

elsewhere says:
14 If over·fislJillg were possible, it seems to llW that wt:' Hhollld 8ee some of its results where grpat

changes han; takellplace in the modes of OUl' fisheries qf Ood and Haddock ill :'tlassadms~lttsBay.

""VItat is called 'trawl fisbillg"' wa" fi1'6f, iutrodueed ahout H~50, and it l'esultRd in the takiug of a
HIS t IHHlIuer of fish of tllCse varietie,;. 1u eo w,(,quellce (If am COllipeti tiou in the business, ale
Swampscott people p('titiou~d thfl Iegi,;lauu'e for a 1:1W prohiuitiug ttHwl-tishiug', on the ground

that, it wDulU exterminate the IIadtlock. At that, time I proved hefore the legi"lat,ure t,hat IIad·

(]o(:k was mnch more abundant than it had been lLt any previous time1 and th;;tt 1 was sellillg
them at thirty-seven and a half cents per lnmdred poundS. That fisher~' has beell going' on evel'

sill<:-'C, and the auwullt taken was p:rNtter this lUBt wint-cr than for many ,Yean; past. A tisher
lUall ill a dol'y fifteen feet long has oft-en brought in a;; muelt as 1,800 pounds ill a single day.

There are eighty boats fishing Ollt of the harhor, and 83,000 pounds hllYe been caught iu oue da,Y.
This increas(\ has taken place ill spite of the constant pract,ice of the Dew ill()(!e of fishing, b.y

which twiee as many are taken in the same time as f\mueI'lyY \
Captain Atwood explain81 tllP great increase at this time by the introduction of fishing with

long trawl lines, which destroyed many species of fish pre;-.·ing upoo lmddock spa'wn. At tlw

present time Haddock are very abundm,t,; they aro ca,ught throughout the summer in great

nUUlbers by the Irish market·boats of Boston l and in winter a, large fleet of Gloucester and Port·

land vesi:iels are t',nKuged in catchjng them upon George'8 and other oifshoTt; bauks. These

ves8els fish with trawl lines, and it 1m!! been stated that a single crew has been knowll to
take nearly 60,000 pounds in a da;l-' ,2

FOOD.-The food of ~e Haddock resembles that of the Ood, except that they are; if possible,
more omnivorous; their diet consists, however, largel;y of invertebrates. 'l'hey are rarely S&\ll

foolling at the surface, though they devour the spawn of other fishes, part,icnlarly that of the

herring, with grea.t eagerness. The;y devour great qnantities of shells, many of them of the hur
rowing- species. .Professor Verrill has well said tbat a complete list of the animalS devoured by

the Haddock would doubtless include all the mollusks belong:ing to the hmna of lS'ew England.
The Haddock are sa.id to be particularly abundant 011 clam-banks. From this habit of feediug

Oil "hells has originated the German name for the fish. The differellce. between the habits of' the
Haddock and the Dod is illustrated by the remark of Captain AtWOOd tlJat Haddollk will take l1

baited book ItO; it restl:l uIJon the gl\J(lml, while the Ood will oul.1-' notice it wb.eu it is mised a short
distance from the bottom, Salted menimdeu i~ a favorite ba.it for Haddoek, but not desirahle for
Cod, while both Cod and Haddock will readily take stale clams, which are much better for bait
than fresh ones.

HEPRoDucTwN.-The spawlliug habits of'the Haddock ill our wat.ers have been carefull~' ob
seTyed bJ' ~'1r. EarlJ, wlHl,s8 swteme:nts are quoted below: On the Germau coast the Hoodook /;'paWJI

011 rocky bottoms in February and early March at a depth of twent,y·two to twenty-five fathoms;;;
----, ·jE~-U.;:;;t~-f~:o-;~ Uapt";'I;~At:w ot\(l'.~ lD:\nu~crii;i~w,;gmpby , - -~-------"-- -,

oBtu llAIlJ)OCK Tmr.-Sebooncr "J~. I", Rowe,'-' of tbi8 port, ClOpt, Sewell W, Smith, arl'iv.;,n from (fflorgi\'~ Oil

Mml(lar lit 1l0liU>11, wirh 10,;~'(/ Il()UUtl~ of Hadd'>ck, j,Ut, la,rgflst f,rip "v<'r landed. Timo a.bs£lnt, 1t'V8 da~Ts: The ]ltl'gtllJli

trip pJ'(wion~ to th iA W!loS lau'led by tlw 8MU" 14ki IJper l n oohO<l1ler " Cora.E. 8mitll," iJ2,67(1l1ounda, February 13, 1877,
'lu 1,\,J,ruo.l',Y "f tIt" ~aJ;'" year, Kcl)(.. ,l",r "Paul ReVeI<;l," ClI>pt. Juhn DentJ.w, ]...odoo 51,700 pounds uf Haddook and
2,500 lwouds uf C,odfi...h lUO l.he result, of "lie day'u fiJilbiug.-Cql'e .j'!n Adv(Tti~t:J', February 21, 1676.

"WITTJrlACI(, L.: &itri1go zut I"i,;cllm-ei-Statistik, OoS Deutl!lehen Reiche, 1~5, p. 25.
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and a\">t\ording to Ya,I'FOW the l'.pawn'ing period it; the same on the Briti."h roast, Ule y()unp; gTOwhlg
to:~ lengtu of six or seven inches before the beginning of September. At the Loffodml I[,;l.~s, (U'('md
ing to Bars, the Rpawning season of the IIaddoek takes place H little later, heginuing tnwal'll tlw

end Of" Febrnar.y and heiJlg a.t its height late in March.!
l\fr. Baril';; observations are 31;\ f(llllH;n~:

"The fish usnall,y remain 011 the ofl'-shore banks till tlw wiutlw i.'lover, and t.he,r tIo not I'CHell

Cape Ann until just before the spawning ilea,SOll, whicll for this sppcies begins about the middle
of April and continues during Ilearl~l t11ree ltlOntlls, the beight of the J'W'&SOlJ lJeing in May.

" In the spring of 1879 it is thought tlJat two schools visited this 0oast, the first, composed of
tl..h of large e.tze, arriving early in April and leaYlug by the mi.ddle of Ma;y; ll.ml th(> other, COlli"

posed of smaller individuals, roaching tue grounds about the 20th of Max and lellving gradually
after the 1st of .Tuly, a few rem.aining dllr11lg the greater part of tl.ll:\ summ(\1'. \Yhm\ the fi6hillglhst

began the fish were severa.} miles from the shore, but they continued to •work ill,' until there wa~

good fisbing at the mouth of the harbor for several days, :1fter wllieh they seemed to filll'"e back
again, and wward the close of the season remained on muddy hottom, whell trawls ' ....ere extensively
use,l in tbeir eapture.

"Early in May Haddock were so plentj' that oue man caugbt 1,88] pounds ill onc day with
hand"linefl, and about the same time many different fishermen secured over 1,000 pounds daily.
Th~ males were usua-lly a trifle more almndant, though at times tbe females composed fully half of
the catch. The latt~r awrage larger than the former, and some da~';; tl.mre, would tw, l~ dift:el'enoo

of two pounds in favor of the female,

uThe first ripe females Wi'>re noticed on the 23d of Alnil, ami ill the middle of July an occa·
sional one had not finished spawning. TIle flrst eggs were secured May 5, and otlJ.ers were taken
at lntervals to June 2, the total quantity being about 250,000, The llH'thou of impregnation was
similar to that use,l for eggs of the Cod, and the size of the eggs was one-nillcteeutll of 11n inch.
Though the nnmber contained in the larger indh-iduals of the species rt'achcs over 1,800,000 (see
table), the quantit,y obtained for hatching pnrposes at anyone time was quite small as {'mnpared

with the number taken from the Cod or the Pollock, and the quantity of milt. in tbe male fi8h was
very Illuch less tJmn in either of the other species."

Mr. Earll's obaervatioIl'S confirmed those of Prof~ssor Sar!1\, t.hat tbt; spawn of tIle Haddock
1103t8 at the l!urt~ like that of the Cod, and th<\t the spawning prooosl> i .. ill e.ver~> way si.milar.

The following table gives the result of his enumerations of the number of <.>ggs ill Haddock of
diff~rent sizes:

Table sMwing the number of eggs in Haddock vj d(fferent sizes.

1 Repo:rt of tbe United Stll-tt'll Commisorioll of" Fillh and J<'illheries, part 5, 1879, p. 586.
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'l'tw average size of the lladdock is probably lint far from three or foul' IJOlllldsj 1ll;l,1I'y twcln~.

[JO!llld ti8lt are "brought to market, and iudidduuls lI'elgl1ing &/In,nu''f!lI lJOl.llld..,; i~rtJ 0/1 record.
In 1879 Ha.ddock were successfully hatched, nnder the supervision of' Mr, Earll, at the GIOll

cester 6tatioll of the United States Fish Coromis6ion.
nSF-So-The HadJock ig now very hlghl~' esteemed ,is a. food fish, hlwing growl! in favor dnring

the last twenty ,\'cars. It is t'specially desirable for boiling 01' for In<lkitlg chowder6, am] is a ~reat

f.'Horite in Bo.stolJ, while in PbjJadelphia CJlormous quantities Me ,yearly eonsuilled. BeiJJg we])

adapted for prescryation in icc, great ]lumbcfi] of them are distribute(l through thc interior of the
cOlllltr,\', together witll the Codfish. The suc~elSs with which the Sr.otch method of smokiug IIad.

dod: Ims been iutroduced into this conntry has also greatly iuereased the (]tmH1lld for tllcUl, aUll

Fiulalld Baddies are matlUfactured in enormous quantities in Portland and Bostoll. At Province·

tOWlJ a IIaddock salted fwd dried after being split js eaJled hy tIle Dame"Sklllljoe," or "Scoodl~d

Skul1joe.'1

68. THE POLLOOK. POLLACHIUS CARBO!U.R1US.

Tho Pollock, Pollack'lIIt carbQnarius, which is the CO;tlfish of England, the Kohler of Gerruan~',

and the Sei of Norway and Sweden, is closely related tf) tbe Pollack of GrCl1t Britain) Pollac:hiw;

virCl1s, from which, however, it is specifically different. It is one of the hcst-kuoWll fishes of North

ern Europe, as may bo inferred fl'om the ab\1Uda.uce of it,s common names. The following names
I.LOO IU uge in different parts of Eugland: Baddoch, Billet, Billam, Blaek-Poll<Jek, l3l1ook-Jack,

Black"Coalse,\', Blockan, Blockin, Coal, Coltlfish, Coalsa~', COfLlse.y, Coa]··WbWn;, Colemie, Col·
mej', Cooth, Cudden, Cuddy, Dargie, Gilpin, Glassock, Glashan, GlQssRn, G-Iossiu, Greeh.Cod,
Green Pollock, Grey-lord, GUll-fish, Harbin, Ruth, I~ob, Lob.Keling; 1\-!aulrush, P:U'r, Piltock,
Pooley, Poddlie, Podling, Pollack, Prinkle, Ranning Poll&.ck, Rawlin Pollack, Rock Salmon,
Raw Pollock, ~:l!IWte, Bethe, 13ey, 8eJ' Pollack, Sillock, Bkme.fisb, Srenlock, Tibrie.

DISTRmUTION.-lts geographical distribution is Quite different from that of (lither the Cod or
Haddock, its north~rn range, at least in the Eastern Atlantic, being fUlly as wide as that of the

Cod; the species having been found in the northern part of Spibbergcn, beyond the pam! leI of 80'-',
and on the arotic coa-st of "Europe. It ra,rely enters the Baltic. Bloch records a specimen from
Lubeck, and it i.s said to QCcur ou the coast of Pomerania.

Ooncerning the limits of its southern range authorities differ. Gunther plu.ees this at latitude

460 in the Bay of Biscay, while others claim that it enters the 1>fediterraneau. Uaneetrilli statcfI
that it has been obaer\'ed at Taranto.1 Jt. doe~ not appear, however, that the species is abundant
south of the English Clhannel. It OCCtlrs abon t Iceland and on tIle west coast of Davis Straits,
where specimens were Qhtaiued by Sir Edward Parry on his first voyage. North of Newfound.

la.nd it does not seem to be very abundant, wbile to the south the limit appears to be in the

vicinity of Nantucket Shoals, where specimens are occasionally taken by the cod smacks.
In Perley's "Catalogue of tbe Fishes of Nova Scotia," be Rtates that he bad never seen thf\

fish in the Gulf of SMut Lawrence, nor heard of it except near the Strd.its of Canso, alt·hough it
was fODnd very abundant in the Bay of Fnndy and ever,ywll£lre except in t.be muddy waters,
such as those of Clumberland Bay and the Basin of Minas.

I have seen large individuals taken in rnid!<ummer in the pounds in Ville,ya,rd Sound, and

the capture of small individuals in these waters is not unusual. Thl'Y are often tskoll, a-coordillg"

t.o De Kay, off New York, in company with the Cod. In .Tune, 1881, the sBhooner "Edward B.
Webster," of Gloucester, Solomon Jacobs, captain, returning from,8- southern mackerel tJip,fell in

...
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with a school of Polloek awl eaptlll'hl ..,ix1:.r t,lwm,and llOUlltl" of them in LeI' pllrse I'-eillf'. It..,
range, as now understood, is in thf' Ea.<;t."rn Atlanti(~ ll1'twf'fln the parallels 41iO and 800, ill tlle

Western Atlantic betwf'en 40° awl 70°. That its soutlteaf;t.ern limit is as near the equator as the
parallel of 3fjo seems qnite improhable.

HABITS AND FOOD.-Unlike tho Cod and the Halldock, the Pollock is, to a gn'at cxtent, a
sUl'face·swimming species. The fishes of this species congregate t01-!e,ther ill large schools, roaming

from ]llace to place in search of food. TO:l certain ext.cllt tll(~.Y feed at till.' hotJom, likc coa, lll1t:

aro more often seen at the surface of thn wal.el', where they Jlrey 11 pOll .YOllllj,:" fish of ~lll l;:inds.
Proff'ssor Sal's gives the following account of the llHUlUPl' ill whit'll they pn'y lIpon littlo

Codfl~h:

(j I was much iutereRted to see how the Pollock caught. the young' Codfish, It lookerl like a

systematic chase, and it certa.inly looked as if the Pollock were aeting win] II- eommon and well·

defined llUrpose. As far as I could obsene, the schools of Pollock surrounded the lit,t.Jc Cod:fil~h

on all sides, making the circle constantl,V narrOWt'r until all the Codfish were gathered in oue lump,
which they then, by a quick movement, chased up to the surfhCCl of t.ht.\ watel'. The poor little fish
IlOW found themselves att:wked on all sides: below, the voracious Pollock, wlJich ill their ('agerness

often leaped above the water; and above, hundreds of screeching sea-gulls,which, with wonderful

voracity and precision, pounced down upon the places where the Pollock shoWI.',d themsdves, to

!';hare the spoils with them. The whole chase is carried on so rapidls, and the SOUlig fish stay only
!lO short a time at the surface of the water before they are scat.tered in aU directiolls with lightning.

like rapidity, that it was not even possible for me to Bee any, much les8 to catch any wit,h my

insufficient implements.'H

On the coast of New England they are much disliked by the fishermen, wIlD claim that they
consume great quantities of other fish much more valuable than themselves; in consequence of

this the fishermen have a groat p~iudiee againRt them and refuse to eat them.
Captain Atwood states that about Cape Cod the;y do not take to the hook freel~' j that in other

localities they are exceedingly voracious, and great numbers of them llili.;)' be caught in Massachu

setts Bay with a surface bait.

When the United States Fish Commission steamer has been stationed north of Cape Cod, a
faV:0rite amusement of the officers has been to catch yonng Pollock with a fly. The older nsh arc
less active and remain more at the bottom.

MOVEMENTs.-Concernrng this species, Captain Atwood sbItes tbat they appear about Cape

Cod in· schools in early May, frequently passing round Race Point so eloseJy to tlH:~ shore as to be

caught with the seine among the "tide-rips/'
Oapt.. I<J. W. Merchant, of Gloucester, tells me tltat the Pollock were vers abundant in Massa

{:hWletts Ba;}' early in this centurr-before the war of 1812. They wel'e espeeially abundant 011

Middle Bank. They were at tha.t time chiefly caught with bait of heJ'l'ing, taken in 8eine8 from

the beaches. The fishing boats were of about thirty tons, ana carried t,hree meu and a boy. Fishing
was carried on chiefly at night, when the vessels would all "fleet up," and the bait on their hookH
would toll the schools of fish together. ThE;' ve..'1SeIB would take about fifty quintals in a night.
There were about thirty fish to the quiutal. TlJis a,bundance of Pollock lasted until about 1820.

1'hese Pollock were salted, and consumed at home or carried to ~raine. They sold for ahout two

dollars a quint.'\l. The oil of their livers was tried out in kettles on the shore. l'h."ir roe wal:l

exported largely in those days. It was sold by the bushel, at the rate of about sixty cents.
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Mr. Earll writes:
"Large Pollock are absent from the waters of Cape Ann from the middle of J annary till early

in lIay, the timan ones leaving earlier, iu the fall, and returning in .ApriJ.l The ,young may 00 taken
almost anywhere along the shore, hut the large fish seem to confine themaelves to definite locali

ties; and though not particularly abundant dnring the summer at Cape Ann, it is a favorite

spawning ground for the species, and during this period large schools visit this shore.

"The::r begin tv grow plenty about the first of October, a1Jd by the la,~t of the month are so

numerous as to greatlr :luno.y the cod·fish~rmenb;V taking the hook before it can get to the bottom.
"During thif:j season SOUle of the smaller vessels fish exclusively for PoUock, 'seizing up' their

linf's a number of fathoms from the bottom, and at times the fish bite:l.S fast as the :fishermen can

lwul thtlm. Earl]' ill :Novemher, a cr!:'w of four men l:mded 10;420 poulJils, or about 1,100 noSh, the

rcsult of less than two days' fishing. Owing to a foolil:,h prejudice, the price is alwa;yslow, at times

being leBs than thirty cents l)er one huudred poumlB. The average weight of the fish is about

nille or ten pounds, awl during the spawning season the sexes are taken in about equal numberl3."
Early ill Max, ISS1, two vesseLs at Ohatluun caught in one day 35,000 pounds eaell. The fjsh

were caught, with seines as they schooled at the surface like mackerel.

Perle:\,', wdUng in 1851, lllentloMd that he observed that n. large number of small fishing

schooners was engaged in the capture of Pollock in the lips, or riplings, off Grand Manan. "These
rips are formeu b.y strong currcnts and the conflict of tiders, iu wbich the lively Pollock delight to
play. Here tuere i.s found all abundance f}f .sma]l uerring for food. For this description of tlsuing
the vessels are kept in easy sail, the lines attached to poles of seV(>n feet ill length, which project

from the sides of the vessel. A round, bright lead is nsed, about seven inches in length, weighing
from one-half pound to one and oM·half pounds; the hait is a pieoo cut from the under, or bright,

side of too Pollock; it is ea-lIelI the 'la8t'; tbis, being kept in brisk motion by the saili1Jg of tIle
vesflel, closely resembles the living fiBh {larting through the water, and is eagerly chaood by the

Pollock. The fishers ofren ta.ke twenty Pollock with a single (last,' it being a "ery tough bait."

In the fiay of Fundy and along the coast of Maine the capture of YOllng Pollock from the
rocks is a favorite amusement. At Eastport tuese fish are often (lalled HQI1()(ldy Salmon." Hind

atates that in the Gulf of Saint Lawrence the:r art;l known as (l Sea Salmon"; this name may refer

both to their active and voraCiouS habits, and to the excellence of tbeir :flesh in those localities. '

The capture of young Pollock, or mort, on the coast of .Norway, ia described by Sars in the
paper a1I'ea.d;r referred 00.2

!tEPRODUCTlON.-The spawning of the Pollock occurs in the German Oeean, according to

V.rittmack, from ])p..cembel' to Febl'UMY; in Scotland, according to Parnell, ill February, after which
it remains out of condition until May.

About the LofodeDs, as indicated by the observations of Sars, the breWing time corresponds
with that of the Corlfish, the :roung Pollock being found in early summer in company with the

young Cod, I'.wimming under the proOOction of the jelly-fishes.

Mr. Earll found Pollock. spawning at CapEl Ann in November and December but he does not, ,

state whether the breeding seaMn continned through the winter and early spring. Concerning the
(lhser¥ations made at the Gloucester station, he writes:

"They seem to spawn while swimming about in tbe water, and tbeir eggB, being bq.oyan4 are

found a.t the surface with tbO@e of the Codj but they may ea.siIy be di~tingui8hed from the latter

by their smaller aize. The first ripe female WQS seen at the fu!h whanes October 23. NO'9'"emb&

1 In 18t)1 the. fil'8t Pollock came into Gloucester Har-bor ll.&J It.
>f6ee RepoTt of the United State. CollllDWriun Fish &ild Fisheri.ae. part U, p. 7iO~

•
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11, a few good e~gH werf-l takel.l, and, after impregna,ti01I, fO\1lHl t.o han~ a diameter of one twent.y·

fifth of an inch. They wen', placed in a.n aq llariUIll at rim hatcheI'.}', and wit hin forty"eigIlt hours
the fish eould be distinctl.y seen, tllough no 1ligmeut cdb w('re visible. TId" proved that the
development of the flgg-s after lea.viug tIle varent was qnitc rapid, aTlli indieated tllat tht.'X would
b\\tl:'>h in five or six (laY8 at llio~t, wi.th wake}' of the ordinal.')' tcm}l(,rallue.

'~At. the time of' t,aking these eggs no imitable apparatm; lHld lwcn arrallged, and we rlid oot

sllcceed in hatching thertl; and as no others Wt're obtainNI during the sea"on positive statements
cannot be made i hut tIle eggs were well aunuwed befort· the~' Ili.·{L awl mnef\ll ohsenationl'l up

to this point fully convinced us that these eg-gs are as hanl.., al:l those of' the Cod, and tllat tlH'Y

may 00 ,,1lccesBfull~T1Iatc1\(~u hy 'J, simihw Ilwthod.

"Tho table giyes the result of' our eOlllputation of t.!Je numlwr of eg:g,,, ill indidduals of diff't:-r·

ent size, from which it will be "Mn that It twenty·three and one-half pOllud tif\h has o\'e1' 4,000,000

of eggs, while It thirteen-pound one has 2,500,000."

Table showing the number of fOgs in Pollock of d{U'erellt sizes.
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Captain Atwood states that in Cape Ood Bay they are caught ill large numbers about the

10th or 15th of November, when going to spawn. TlH'y spawn UllOIl the same roek..v ground as the
Cod, and it i.s only at this time tllat they dare to take the llook freely. III tho yicinit;y of Prov

incetown the deposition of eggs takes place in November.

The growtll of the rollock is probably somewhat more rapid thall that of the Cod, since
the young fish are so much more voracious, but we have no means of determining th(l length of

Hme required for them to attain maturity. Tht< avcmge size is probably not far from ten

or twelve pounds, but indiviuuals of twenty, .t.nd even of thirty pOllnus, are by no means
Ullcommon.

USEs.-The Pollock is one of those species whose value us an article of food is l"ery much

\mderel'ltimated. Mau'y persons! who ha,ve investigated t.he sulliect accurately, prefer salted
Pollock to salted Codfish, although the desli is not so white. Its ,·:thw for nsc ill the fresh state,
we think, deserves the hig-hest commendation. 1 quote from" Land and 'Vater," Decculber, 1866,
the following remarks Up,)U the Pollock fisheries of the Orkney Islands, showing how hight;y they

are eatef.,med in that region. The writer signsbimself ·'A. RD.":

"Having observed iu 'Land and Wat-er1
1 of the 2l)th Octoher, au article. b;r Mr. Buckland,

au the -iJ[erlan!fU8 oarbonarit1s, or Saith, it has oe{\Urred t,o me t,hat some additional inforlJlltt,ion as
to the habits and uses, and more especially with respect to tbe commercial value of that fish,
might be interesting.

"TheSaith OI)Curs in great abundance among the Orlmcy Ishmdl3. The flJ'! caned SiII()cks, <Ire
first observed in Mayor June, and are l"ery small. In July and August they are about four or fh-'e
iMhes long, and are caught in grea't numbers with flies (made with a bit, of white feather tied t,o
the hoOk), by means of boa.t~1 and often from the rocks on the shore. Tbcy are much este.emed

atl.fOOd, and moi-e especially for the oil prepared from the livers. Towards winter they generally
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set in to the Shetlaud ba;ys in iJUUl~Il!'le alld closels congregated shoals, from whieh thoy are swept
ashore bJ· nMs ill enormOllS quantities l and tire ofteu bought by the fllrmer for the dUlighill. At

this se~on they full oft' ill quality afl an article of food, but nrc still eagerly IJllrchased by tbe conn
tr;y people ou account. of the oil, which suits better for their cotta,ge lumps than allY other kind.
Next ;\'eal', when nille or teu inc1H~s loug, the)· are (:alled Cootbs, or Cuths, and are caught witb the
fir in the mouths of MaT, Jmw, July, and August. In June amI Jul;)" thcr are ill perfection for
eating, and are cooked without taking out the entrails, after beiug rolled ill salt. and flour, or oat
meal, and Jone on the gril1irou; but unless nsed within au bOHr or two after being caught, the fine
flavor awl curdy quality of the fish quiekly disappear. If used next. day they a~e somewbat coarse
O<'ltil!g. Jt i.1I a sillgular cireuillst<"lIwe, that tbe,,' will not take the fly excel)! au h01lr before or un

hour after sunset and sunrise. In the third snmmtlr tlwy become larger, and ure called CIlttims, or
CuddollS, itl which stat~ t.hey bet.ake themsC'lves to deeper water, :tnd are comparatively fleldom

caught. After this, when full grown, they aft' fmowll by Ow name of Saith, and become an
important ohjl-'et of fiSllCfy. The Dl:\bing eommeneel> jll Ma;y, and (',out-iuues till Septe,mber. In
July and August they are in tbeir best state, amI arc songht afteT.' with great, assidUity. They
cbiefi)" occur in ycr~" rapid tidewayi'll where there is much broken water, and tbe fishing is not

nnattended with dangel', several tatal accidents baving occurred witltin my recollection by the
boats having been swept by the lmrrf'nt illto the breakers. The fiflb average from fifteen to
twenty IJOnnds, but mu,n,}' l'J}eeimcns are met, 'with weighing IDllell more. "V\-The.:n cleaned ~md

tboroughly dried Oil the rocks, '1bont SCYCIltepll will weigh OIle hUlHlredweigh!, and ~'ie1d three
gallon I'; of oil, wltich is cquinllent to 340 fish anu sixtJ gallOlls of oil to tbe tOIL Tht.> dried article

sells at market for about £12 per ton, when Codfish fet{Jh £20 l)er ton, but the extra quantity of oil
in th{', former far more than compensates for the difference in price, and cOIlsequently wben a
shoal of Saitli sets in, the fh;hermcn invariably desert tbe cod-fiBbing in favor of the other. Drioo
Saith are perfectly Wl\l1 knOWll in tbe market, a,nd are tolerably good eating, tbough infetior to

Cod. The oil is chiefl.r used by t.<llluers, and is in good demand. In the fresh sta,te theyarn

extrurnel,y good eating, finn anti curdy, if (Jooked within an hour or two after l)eillg caught, but if

Iiept some time they loStl their flavor and become con.rse. The inhabitants of Fairisle, which lies half
way between the Orklwy and Shetland gron})s of islalld,s, pay (heir rent c::mlush'ely by saith-fisbing."

Pollock are lOON highly prized TO New Brunswick tban anywhere else on the Western Atlantie
coast, and tbe pollock fishery was in 1850 pronounced by Perley the most valuable and extensive
of the deep·sea ftsheri('s of the Bay of Fund.},.J It is stated by this authority that directly after

the spawning SelHlOn the fish is lank and almost worthless, but that it becomes in good condition
again in August amI impro"c-s as the season advances.

The Iivel' of tbe Pollock yields a great quautity of oil, proportionally much more than tb at of
the Cod. It is probable that most of the cod-liver oil in the market is more or less adulterated

with pollockliver oil. No one bas 1'(lt demonstrated that its medicinal properties are inferior.

Tbe eggs of tho Pollock are ver;r large, and great qnantltie8 of them have been in past years
salted and export.ed to France.

THE ALASKA POLLACK, Polla-chius chalcogrammm (Pallas) J. & G.~-The .Ala.&ka Pollock is

thus described b:r Professor Jordan: .t This species is known as PQllack to those who have seen

'1877. NEW ME1'HOD OF OoU'TURING POLLOCK.-}o'Of 6<lln6 day~ pa.st the III}bOOIler "Match}elIH," of Barrlngtoll,
hall bEl..n fli~hing (or PoHock with (J, Jlul$e-seine in the vicinity of Cllpe Sable, and doing very well at the btllliness,
which ill a kind of 8$:perinHllIt" 88 the pnl'80,seine, we believ", h818 been used hitherto in taking only I1laI:kerel, herring.
and ~u.eh lIIJlall fuIh. On. MOIlday of last week t,he crew of the "Matchlei!8" e&Ught 'It one haul about' 130 quintal8
of Pollock, an immense catch, whieb took the men Qver tWl,l.D.ty,foul'lJ. hours to dreM and IllIolt..-C«jH! .J.,.. .J.lktTlt8er.
August 17, 1617.

i QGdq oltclcllgrammtlll Pallaa. ZoOgt". RoiM. Asiat., iii, 198. GMuptriaoopn, Cope. Proc. Am.~ eoo., 1879.
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the Atlantic $pecies. It is pOl:.u~iuly identical with the' Beshow' of the Makah Indiaw:;, the; Coal

fislJ' of the English settlers northwa.rd, II deep-water fi8h noted for its rich, fat flesh. It reaches a
length of about two feet. It ranges from Monterey to Behring's Straits. It is taken with hook
and line in deep water, and is never I.lentiful south of Cape Flattery. It feeds upon anchovies
and the like. Nothing is known of its breeding habits, enemies, or diseus('!>, and, unless it be the
'Beshnw' above noticed, it is not sufficiently abundant to attract any notice as an article of food."

69. THE aUBK-BROS:MIUS BROSD.

TIle Cnsk, Brosmiull 7Jrosme, is a deep-water species, inlmbiting rocky ledges iu the North
Atlantie. It has not been observed south of Cape Cod, bnt ra,nges northward to the banks of

Newtonndland and of Greenland. It occurs in lex·land nlld Spitzbergen and along the entire length
of the Scandinavian Penitlliula, but is not known on the coast of Germany, while Ii'aber states

that it jnst tonches the most northern part of'Denmark at the Scaw in Jutland, and that it is occa

sionally taken in the Frith of Forth awl brought to the Edinburgh market. It if> alflO plentiful
about the Faroe Islands. Its range in the 'Vcstem Atlant,ic is from latitude 420 to latitude 650,

or beyond; in the Northeastern Atlantic to latitude 800 , and south to latitude 55°.
The Massachnsetts fishermen tell me that these fish are usually found ill considerable abun

dance Oil newly-discovered ledges, and that great numbers may be taken for a :rear or two, but

that they are soon all caught, Sometimes, after a lapse of years, they mas he fonnd again abun
11a1lt on a recently-deserted ground. From these faets it bas heen reasoned that the Cus};; if! very
local in its habits and rarely ehangeli from one locality to another,

On the" Broken-ground Lt'dge" (Jusk are said to be abnndant at any season, and also on

"New I..edge," and Captain Atwood says that they inhabit deep wILter in I'oeky localities. not hard,
smooth, rocky bott.oIDs, bnt large, angular rocks, About Cape Cod they ar!) Quite rare; he Ilas
;;cell a .few to the eastward of am} near Cape Cod, but they are more commonly found farther
llorth; at a rocky spot near the eastern portion of' the Middlo Bank, between Cape Cod and Cape

Ann, large llmnbcrs had been tal'eu prior to 1866, and in that year 400 quintal.,>, or proha.bl.y 60,000

pounds ofCusk, had that ,)'ear lwen takflll by olle Provincetown firm. Off 'Veils Bay, in Maine,

about Cape Porpoise, amI on Cashe's Ledgl" he had also obo;ervetl them in larg\\ qnantities,
TfJe food of.the CUBk doubtless consist chiefly of mollusks amI small crustaceallS.
Concernin,l:C its spawning habits nothing is known, except that, according to I·'aber, it spawns

ill April and May Oil the coast of West and South Ireland,

TIle Cusk is considered a very excellent fish, especially for boiling, but there is a very limit,cd
demand for it, and most of those which are taken a.re salted. On lH'COunt of their low}lrices,
fishermen shun thew; and they are bardl~' ill better favor than dogfish. In the sprillg of 1878

they were worth in Gloucester from twenty to fift~r cents llcr IlUmlreu, and in August. of the same
;yea·r about one dollar per Jmnllred. One of their peculiar llahits, {'c}-like, rCllders their captum

difficult, alld frequently callses the destruction of the fishing-tackle; it, is said tLat after they have

taken the hook they curl their tails round the a,ngles of the roek and cling to them with !1uell
strength that it is impossible to dislodge them. :Fishermen ,<:;ay that when th(1;'j- ure brought to
the surface the 8kin rises from the body ill great blist-crs. This they rega,rd a8 It faYorahle sign, as

shOWing that the fish are "thrift,y," or healthy. The name" Tnsk," used for thi1:1 fish in New

fouh(Ua.nd, is now never used in the United States, although it se(\ms to IHlye been ill use a cent.ury

ago, a w.ell-kuown fishing ground in the Gulf of Maine being known as the "Tusk Hock."
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70. THE HAKES-PRyerS CHUSS, ETC.

DISTRTBI TTlON.-'V(I have fiYO species of' the genus Phycis. 011e, P. Ohested, recently discov.
crelI by the l"ish Commission, occurs off tlll' coast. from Cape Ann to Cape Hatteras, at, a depth of
from seYent,y·f!ve to three huudre(l fathoms. It lHl.8 be.e.n collected in great numbers with the lIeell.

Rea trawl-neh, liBell by the Ii'ish Commission amI the Coast Surve;r, u>ud appears to be extremels
ahundant. n is, at present, of no economic importance. It ma;~r be distinguished b,Y its exceed.

ingly long fin-filaments.
Another spedes, the King Hak(', 1'. re,qius, occnrs in deep water with the preceding, and

has also been fOUTHl near the shore in the viduit,Y of Cape Hatteras, in Chesapeake Bay, alld at the
eastern eud of Long Islmld. A specimen was ohtained many years ago at Halifax, Nova Scotia.

In the Chesapeake, according' to Major Fergnson, it is y{lQ' abundant.

This fish attains the ll'ngth of twelve to fifteell inclIes. Concerning its habits little is known,

except t.lJat it has the power of communicating strong electric f'lhocks. It may he distinguished
by the low first dorsal fiu, unprovided with a filament and bla.ck at its tip, ami by the peCUliar row

of white spots along the lateral line. 1'. Earllii occurs only on the coast of South Oarolina.
The two species wIdell have a cOlumercial value are P. ohufls and P. teMtifi. These species

are yery similar in appearance, and it is with (litl:iculty that they can be distinguished from each

other h;r the trained e;Yll of the zoologist. The most taugible distinction may be found in the
number of scales, wIlieh are mudl smaller in P. tentds, there being from one hundred and thirty·

five to Olle hundred and forty oblique rows between the bronchial opening and the root of the

caudal .fin, while there are about, twel"e rows between the lateral line and the region of the first

dorsal. In P. ChU-fl8 there are (llll~' one hundred rows ill the lateral line alld nine rows above the
lateral line; in the former the vcntral (loes not ordinarily reach quite to the yto>nt, in the latter it
extends beyond tbe vcnt. This eharader, however, could not always be relied upon.

Our Hakes are all quite di:fI'erent from the Forked Beard, P. blennWides, of Great Britain, some

times calleu the Hake's Dame, which is a ,m embel' of the same genus. l Owing to their great simj~

larity, Phycis chuss and P. tenllis are usually known indifferently b;y the name" Illl,ke"; the former,

however, iR sometimes ealled the Old English Hake, and the other, Pkycis tenuis, the Squirrel
Hake or "'bite Hake. In the Gulf of Saint Lawrence and the Bas of Chaleur, a,oo also !Wuth of

Cape Cod, they are itlvariably called Ling. There has 1,c£'.ll mnch confusion both in the names
and descriptions applied to them by fishermen and ichthyologists, Their geographical range

appears to be essentially the same. The young of one or both species are frequently taken swim"

ming at. the surface, on the southern coast of New England, in midsummer, nnd numerous
iudividlla,ls have l,een found uff Block Island and Watch Hill, seeking shelter ,between the valves

of a lnr~e Rpeci{'l' of scallop, Pecten tenll.iooswtus; the majority appear to belong to the species of

P. chuss. About sixty were obtained from a single trawl·full of Pectens taken off 'Vatch Hill,
September, 1874, where tlH:y were found in one out of every three or four shells taken. Tbeir
companions in the interior of the shells were a species of Pimwtheres, rela.ted to the oyster-crab,
and a species of lump-sucker, Liparis lineatus.

One or both species are frequently taken by the cod-fishermen, on the sboa18 south or Cape

Cod, but they are there coneidered to be of but little value. They are more or less abundant in

Massachusetts Bay, in the Bay of Fundy, and in the Gulf of Saint Lawrenoe. Large speCimens of

one or both species have been taken at a depth of three hundred fathoms as far south as Virginia.
_._.".,' .•..,,---_._-- .'--.~-.----.,._----

iThe Hake of EUTQpe i.6 " different iillh. more c1olJe.ly related t<J the Silver Hake or Whiting gf thtl N6wEnglaud
MaIIl, Al..lfl"hu~" .'
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H.A.nI1's.-Captain Atwood gives this 3.(~c{)unt ot the Hake in Cape Cod Ha;y: "It is a ground

fish, found close to the bottom, and rarely comes to the surface. They are much more inclined to

take the hook by night than hy day; are found OIl muddy bottoms, during the whole summer and
autumn, alon~ the coast, of Maine and 1tlassadmseft,s. They yield it large quantity of oil, which
is used for the same purpose as that of tLe Pollock and Cod. The autumn findlS them in the heISt

condition, and, if prepared with care, they are a tolerably good table fish." Oaptain Alwood has

known them to grow to tIl('. ~ize of forty pounds, but the average in summer is only five to ten

pounds.

Perley remarks that tlwy are taken largely on Illundy bott-oms, both in the Bay of Fundy ltnd
in the Gulf of Saint Lawrt>nce, clJiefl.y dllrillg' I,he night, at whidl time they feed on the smaller

emstaeea; their stomachs are then generally found to be filled. Hake are fre,quently taken, in

the Gulf eSIJecially, measuring three feet in length.

The Hakes appear to be bottom-loving fishes, and rarely change locality. The;y feed. on
crustaceans, and occasionally indulge in a fish diet. One taken at Gloucester, in ,Tuly, 1878, hall a

menhaden in it.s stomach.
It is believed that they spawn throughout the summer, for the young fish are found during

all the summer months, while specimens taken at the (lepth of thirty-slwell fatho[l1!" August 18,

1878, off Ipswich, at a temperature of 410 F., contained well·developed o,a, and were apparently

readJ" ro spawn.
USEs.-An extensive fishery is carried on from Cape Ann for these fish in wint~r, and there are

sometimes as many as Hfty vessels engaged. It was estimated in ]878 tilat tJJC total quantity

landed at Gloueester was not far from :',,000,000 pouIHls. 'rhe fishing' is cllrried on almost entirely

at night with the use of trawls, which are about the size of those ufoled in the captnre of Haddock.
Hake are salted and dried in the same manner as Codfish, and are ofteu sold under the name

of Codfish. Before the introduction of boueles8 fish it was sometimes (lifficult to sell them on

aeconnt of the difference in appearlmce, but at the present time great quantities of Hake are put

np in boxes uuder the trade name of "boneless fish," the qUlllit:ying word" Cod" being usually

omitted from the brands and labels. Hake are rarely eaten fresh.
The air·bladder, or sound, of the Hake is of great coIDmereialvalne, being used extensively in

t.he manufacture of isin~lll8S; great quantiti",.s of sounds are sent from the British Provinces to
the United States annually, soundOl from the Gulf of Saint Lawrence beillg considered IIIneh better

than thOl'le from farther south. In 1880 New England produced 25),698 P01111Ufol of dried Bounds,

worth $178,808. Massachusett.'> had eight isinglass and glue factories, employing olle hundred
!lud eighty-two men and a capital of 8315,000, lwd producing $!450,OOO worth of ribbon isillglas8

and glue in 187ft These sounds were for the mOflt part derived from t,he Hake.
Capt. Epes W. Merchant gave me the following account of hake-fishing- at Gloucester in 1818:

"Hake used to come in September; October, and the first half' of Novemher; ltlld then we w(H1ld

get ready to go hakitJg. Father would sa;y, 'Go down, get ~·onr Ilork~ itlH} JlI1t on ;your squid-jig.'
We were alv.-ays sure of bait; the boy would catch enough bait for three men; the squid wt)m in
great Schools. We used t-o la;y out two nights and get fifteen or twenty quintals of Hake. Tlwse

were worth fifteen shillings per quintal, Md we sold them ill Bostou for the iYest Indies trade."

71. THE BURBOT-LOTA M:ACULOSA.

BY TARLETON H. BEAN.

NAME.-:-The first name applied to the American Burbot was Gadus lota. This was used by

Pennant. WaJbanm e8tablished the name GadUlilacu8tri8 for the MatMmeg, or Land Cod of Pen-
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naut. This fish has, however, pro\"eu to be a cat,fish, and the Da.me lacustris is untenable for th(l
Burbot. Iu1817, Le Sueur describe!l a Burbot from Lake Erie under the name of Gadu8 mamtlosus,

and another Hpecies from. "Xorthamptou, Connectiout, as Gadu.s compressU8. The name moaulo8U8 is
the oldest ,wailable specific name for the American J5pecie>l. In 1818 l\fitchill described a Gadus
lacu.stris in the "American Mont-hly Ma~azille," eVidentl;y not knowing that the sallie name had
been previousl.y applied by WalllUulU. In 1819 Le Sueur redescribed Gadus comprcssus 'under tbe

lla.IUe Molva Huntia.. In 1842 De Kay described Lota inornata from the State cabinet at Albnny.
Iu 1844 D. H. Storer set up the Winllipi8cogee Lake Burbot, as Lota brosmiana. From this it will
appear that six specific names have b{'cn applied to the .American Burbot, and that the form from
IIudsou's Ba., was considereu identical with the European species. All of these namef'l following
Gadus macU,I08UlJ anI cOllsiderf'd sYllon~"ms of macuwsus. The name compres~a was retained.

longer than an~' of the others, but it is now known that the compressed form. is <limply an inJi.

vidual variation.
Gunther, in his" Catalogue of Fishes in the British Museum," volume iv, 1862, places all the

names applied t.o the American Barbot, in the synonymy of Lota 'Vulga,ris, believing that we have
ouly one species, and that id(mtieal with the Enropean. Even if his view bc correct, he <l1l0n10 nse

the name Lota macullisa, which, datin~ from. 1817, has priority over 'Vulgaris. The colllbinatiOlI

Lofa 1'ulgaris Wall uot employeu, as far as I know, by any author until Jenyns used it in a Manual
of British Vertebmtl\ AllimalH in 1835. Jt is not, however, established that the European and

American Huroot represent the same species. Tbe number of vertebrffl seems to be smaller ill the
European. Gunther gives it as twenty-onc abdominal and thirty-eight caudal vertebrre. In two

skeletons examined by myself the abdominal vertebrre were twenty-two to twenty· three, and the

caudal thirty-pig-ht to t,hirt,y-lline. There seems to be uo other important difference. For the
present it may be best to consider the European Burbot as varletally distinct from the American,
and we should call it. Lola ma,culosa" variety vulgari#.

POPULAR NAMEs.-In the Hudson's Bay region, according to Pennant, tbe Bnrbot is known as

WMarthY"j aecordiug' to Richardson, as" Methy." In Alaska, according to Dall and Turner, it is

kllown as "Losh" j in Canada, as "Ia Loche." In V ermon t it is called the " Eel-pout'" (Thompson);
hy which name also it il'! kllowo"Jn Mohawk River, New York, according to Loomis; in Mussa
chusetts (Storer) j in Connecticut (""·ood), and in Bigho:rn River, Montana (Brackett). It is

kuown as the" Dtlgfish" in r~ake Erie, according to Le Sueur. Oommander L. A. Beardslee sa~'s

it is called" Chub.eel," also, in Mohawk River, New York. It is known 1M! the" Ling" in Lake

Ontario (Professor Baird), lakes of Western New York (Baird and Blackford), and New York

market (Blackford). It is the" Lawyer" of Lake Michigan, according to Earll; "Lake-cuak" in
Lake WinIJiIJi~eoge~ (Davh;); ((l~resh·watel' Cod" (Baird). It is called ., Burbot" in New York

(De Kay), and in the Bighorn Hiver, :J\oIontana (Brackett). Professor Jordan gives the names

"Aleby·trout" and" Mother of Eels" as in USe ill the Upper Great Lake region.

The above list is incomplete, both as to names aDd geographical range. The name ,. Bur
bot" is the one wbich should come into general use. The first fOUf will hardly be adopted by
English-speaking people. "Ohub-eel" is a mere off-hand name given to the species by a fisher·
man who supposed it, to be a hyhrid betwoon an eel and a cat:fi..elh; this name is known to very

few persons. The remaining names, except a Bmbot," are' preoccupied and well establishel1 fOT'

marine species, as folloWR: "Eel·llont," ZoarC68 6ft{Jtlillari8; "Ling," MQlva varga,ris; "~awyer:"

~tda!n,.tUt ooll!is; "CllBk," B'Tf)sillius brQ8llUJ; "Cod," Gadus morrkua; "Dogfish," MuattJ1Al8 caw. TIle
European variety, .Lota macuwsa, variety vulgaris, is called "Bnrbot," a. name which bas never

been applied to any other epeoiea than lhe one UDder ooIl8ideration so far aa I can Jeam. ThisJ ,
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name, therefore, should be retained. In Norfolk, England, "Con;}-·fish" is a name given to the

Buropeall Burbot, from it.<! habit of skulking in rat-holes and corners nnder the banks.
SIZE.-Wt\ are told by J. R Forster, in Philosophical Transactions, lxiii, 1773, p. 149, that

tho weight of the Burhot, in the Hlldson's Bay region is from one to eight pounds. According to
Pennant, who derinls his information from Forster, the BUl'bot of the Hudson's Ra;}' region rea-ohe.s
f1 weight of eight pounds. In Ala8ka, Mr. DaB says that tbey grow t<J a very large size, reaching

it length of fi"e feet, fInd weighing as much as sixty pounds. In the Bighorn and Little Bighorn

ltivers, Montana, the species reaclJcs an average weig;ht of le8s than a pound, and doetl not exceed
eighteen inches in If'ngtb. Mr. 'V, AinswortlJ, of C,lpe Viucent, Kew York, says that the Burbot
in the water.,; of Lake Untario and Saint Lawrence HiveI' avera.ge two and a lJalf Jlounds in

weight, occasionally reaellillg four pounds. TlJe United States Kational Museum has received

from 1flr. E. G. Blackford, of N{lW York, lJumerolIS indh'iduals from the Great Lake region, aver

aging certaillly not less 1lJ~m five pounds ill weigbt, In t.he Unitf'd St.ates National MUI'leum
collection the Burbot from tlle lakes are, as a rule, larger and plumper than thos(\ from rivers.
The exceptions are olle from Fort l>ierre, Nebru8ka., and two from the Yukon River. Tbooe are

longer but more slender than the Jake Bm'hot. Itsooms highl;}> probable that river Burbot may

generally be rC{lognil"ed by their slender uodies aud small size, which characters we may attribute

to the small amollnt of food obtainable in the rivers, a,s cOlllpared with the supplies found in lakes.
The Burbot of the Conllei"t,jeut. River, wlJich furnh;bed tile type of Lula cU1flprUSR, i!i short,but really
less compressed than some from England, Southern )i)urope, Ulld ti'om our own la-kill'. Le Sueur's

t,rpe of cowIlressoo Burbot mar have been the starved or emaciat{~d form known to fishermen as

i'I{acer," and it may ha\'e bl;'R,ll the orJiuar.y little Burbot of the Connecticut alread;}' referred to.

RELA,l'ION TO THE EUR-OPEAK llUR-BO'.r.-The American Hurbot cannot be distinguislJed from
its Buropean a.Jly by extt>rll1l1 cbaract.ers; ill lwth, the color, the position of the fins, tht' number of
the filH'U,Yll, the structure and arraugemellt of the teeth, the situation and size of the e,}'es, and the

rela.tive proportions beiug ImustantiaBy alike. There is less difference between the average Ameri·
can aud European typtlS of Burbot than there is betwee:.! ext,remes of the former. At one time

I thought that the lIullIIlBl' of pylol'ie cruea, or the length of the intestiUA8, might be available in

dasl'lification, but the amOllllt of individual ,'ariation is 80 great in this respect that no division
cau be baaed thereon. '.rhe p;ylorie ewea, in the European specimeDs which 1 have studied ranged in
number from 20 to 77; in America from 36 to 138. There is only onf'· example having the latter

number, and that came from tl:re Yukon River. Another individual from the same stream had 102

creca., and in all probabilit,y a large 8eries would still further reduct.· the gap. This va,ria,tion in the

1IU111her of 00000 is paJ."'d.lIcled in other species, notably in t,he Cod and the Salmon, SaltrW salar.
In the former 1 have counted 14°1 160,250, 271, ~89, and 340 in six individuals. In the Salmon
Mr. J. K. Thacher records a varia-tion between 44 and 70;

Even ill the Craig flounder, Glyptocepkalus eJlrwglolifJ'UlS, whieh has few Cffie..f!" I have comrted
9 in one adult and 11 in another. The basis of distinction between the European aud American
forUlll of Burbot is solely the smaller number of vertebrre iu the former. It may be that. an exam
ination of a large seriel$ of skeletolls will 8bow that the differeuoo is constant, and it is also poB

i;ible that other good characters will be fouud which will entitle the European form to separate

specific rank, 01' such examination may show a European BUl'oot wit,lI af! many YNteiJrre as oue

of our American series; in which event it would lleem proper to unite the two under thc name of
Lma fIUl.cttlo&a;

_ _ -_.._-----_._._-_.__.. -----_..- ---_._------------
I Report of United Statos P;~h Comml8llion, l,art 2, 1814, p. 371.
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DIS1'RIBUTION.-The United State8 National ?tlusenm has specimens of the Burbot from a
tribntary of Hudson's na;-.', Mackenzie's River, Yukon Rh-er and Kodiak (Alaska), 'Vinnipiseogee
Lake, the Connecticut River RTld Scant.ie Ri\'er, OOllnecticut; SeOl\ca. Falls and Madrid, :New York;
the Great Lakes, \Yillllebago Lake and Oshkosh, \Visconsin; Kansas Oity, .l\1isi'louri; Fort l'ierre,
Nebraska; tIle Bighorn (wil Litt1(l Bigborn Rinm; in ]fontana, a,lld Grmlt Sltwe Lake. The

species OCCLlr8 in the Yellowstone River, t,he Mis80uri River, in tribntarie.s of the Ohio, iu the

M(~hawk River, and has once Leen obtained in the Susquehanna Hiver. accordillg to Professor
Cope in the report of the Pennsyl,uuill l<'ish Commission, IS8!.

AB1JND.A.NCE.-'1'he Bnrbot, is most abundant in lakes, to wit: The Great I,akes, lakes of New
York, Winnipj.s"·(lgee Lake, imd Jakes of Maine amI New Brullswiok. III general terms, inclUding
uuder the name" Burbot" both the American and Buropeall forms, the species may 1m said to
inhabit the fresh waters of tlH~ northern reg-iolH! both of Europe and America, bdng particularl.y
abundant in tbtl Great Lakes and in all ponds, lakes, and large streams, thence northward to the
Arctic Circle. According t() Dall it i" exet\edingl.y abundant ill the rivers and lakes of Alaska.
The Bnrbot is not knOWll to ent-er bmGldsh water at the months of rivers. According to Mr. W.
Ainsworth, Bw:bot are fOlllHl principallS in deep watflr and on mud, ex.(',ept during the· spawning

season, which occurs in ThfarclL, wllen they run on rook or bard bottom. This refers to the Lake
Ontal'lo region. Col. A. G. Brackett, U. S. A., states that the fish seem to be quite COmmon in the

Bigborll River, Montana.. In the northern rivers, as a rule, the species is very abundant, though
within the limits of the United States, so far as we know, the species is le88· COlUluon in rivers.

Mr. Charles Lauman writes that it is abundant, ill Lake Timisconti, and also in the Eagle and Saint
Francis Lakes.

]~EPIWDUCl'ION.-Thespa·wning' season of the Burbot is late winter or early spring. It is
prolJable that tbt\ eggs, which are small and DUliero:!s, are deposited in deep water. Mr. Dall says
that the eggs of the Bnruot are of a cI'€am~;·j'(lIlow color in Alaskan specimens. Tbt:! same writer
states that the fish are full of Rpawll from Novemher to Ja,nuar;y. He a.lso sa;)'!> that a single
Bnrbot (Lush) contains millionlil of eggs.

,Al}(Xtrding to Pennaut, the BurbQt spawns early in February, and "is unhappily mQst proline.
?fIr. Hutchins connted in a single fish 671,248 ovaria." In the Great Lake region it is considered
llrobable that the Bnrbot spawns in det'p water. Specimens forwarded from that region by Mr. E.
G. Bla,ckfortl, ill the month of November, 1877, were distended with ripe eggs.

According to jIr. DaIl, the males are nsuaU)' much smaller than the females, averaging only
eighteen or tWl?,nt.r inches in length, while the female attains a. length of four Qr .fiTe ft:et. He
states aIllO (,hat the male ha.'l a smaller Ii ver and one pyriform gall·bladder on the left side. Some
spooimens, however, present the physiological curiosity of having two, or even three, diatillct gall.
bladders opening into the same duct, and uniform in size and shape. Mr. Dall has, however, never
BOOn a. donhle gall bladder in a female Burbot. The onl~" marked feature in referetlCe to these fish
at the spawning season is the greatly in<.-'reased abundanoo. The J'oung of tbht Bpt.,"Cies are not
descri~d in any America-n work, 80 far as I know. RichQ,l'dson fOUlul sJnall Burbots in the
8tomlWh of the Lake Trout, Salvelinu8 namaycush. He states in 01 Fauna Bo:reaIi Americana,"
p. 180, that "in the month of March, in latitude 640, we saw that capacious reooptaeJ.e [stomach

ot· Salvelint18 namay"uskJ crammed with the ;young of the Lota maeuloa4."
The dt'>velopment of the Huropean variet)' is partiallsillufltrated by text and figurefl in a paper

by {,,'arl J. Sundevall on II The. DevelOf.Jment of Fishes," published in the lI.Proceedings of the
Swedish Academy," 1862. The text is here in part translated:

"The spawning l!e8SOn of the Burbot (lOInmenoee in January or February. The eggg ar<J laid
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separate and loose 1l110ll the river 01' lake bottom. Tlleyare v('-ry small and llllmerOmJ. According

to the calculation of Baron U. G, Cedel'strom, a medium-sized female contained 160,000 (b;'l' esti·

mate, 150,77G) {'ggs. This l'e8ult. nearly coiucides with that of a more recent estimate, ,iz, that
HIe ayc~rage female contains 1',8,000 eggs. (Skand. Fi;.;kar. vid., p. 41.) Some eggs are clear, some
ydlow, all nearly colorless, and both kinds are capable of development. In some cases the eggs

commelll~e to hutch in three weeks; gmHwall.r, however, an additional week is required. At the

end of the firM, daJ' after the eggs have been dCllosited cleavage of the .yolk COlllluences. The e~'es

Ul'pear in flftt'en or sixtel'n days, und ill about two days more small star·like spots lllay be observed
on the surfuNl nf t.he emhryo, At tlwt, period, abo, the heating of tbe beart call be plainly dis

cerned, and IlulHl nltel'lHnely counted fifteen, t.hirty, and fifty ImlsRtioIls in successive minutes.
The I~V()lntiolis of tIte emhryo are now more distinctly ,seen, and it will be noticed that the anterior

euu of tlw (!mbr.yo is the hf\!lvier. In mau,Y CH<leS till' l'ggs appear to have been prematurelJ

hatched, and assume tLl' ,;;hape of a ring. These mO\Te bnt seidom, and always in a circle. A great
lUally die earl~'; otht,J's are develo[wd. 'l'he /ish with straight tails are very lively, moving with
a tremor of the body, nSlmll'y t,oward tlle surface of the water, whence t,hey passively full to the

bottom. Wl..ten tillly deY(~Ioped, the operation of SWilllllliug is a<lcomplh,Led by a quick movement

of the pectorals."

MODl-; OF CAP'l'llmc.-The Burbot iR tak{~n on hooks, chiefly at night. It is also captured

largely ill pound" a,IHl gill-nets. III Lake \Vinnipiseogee it is caught with the hook through
holes in the ice. At Fort Ouster, Montana, it takes the hook freely. In the Yukon River it is
captured in fiSh-traps.

FOOD AND FEEDING nABITs.-The Bm'bot is carnivorous and voracious, having a cl'a,ing and

wonderfulI.}' distensible IoltollJach, wbich makes the fish an effkient dredge in securing bottom .fishes.
~rhrough its welbum was obtaimltl the rare :seulpill·Jike fish Trigkrpsi.s Tlwfmwni. The Burbot feeds

upon various small fishes and crustacea, frequentillg the bottom, and devouring more particularly
fishes with habirn like its own.

Forster gives tbe following notes in the" Pbilo.'$ophical Transactions," 1 which were furnished

him by Mr. Andrew O:raham: "(l'he Marthy is] extremt>ly vOl'adous; eating .fi8h, the pike, and the
tickomeg (8a,lmo), and other fish, (~:lrriou; putref.}'ing deer, and even stones. Mr. Graham took a
stone weighing a pound from the stomach of one. It dOflS not masticate its food."

Pennant sa,}'s that the l\1arthy "is so voracious as to fcell even on the t:yrant pike; will devour

dead deer or any carrion, !fud even swallow stones to fill its stomach."

The BIll'bot StllJIlIS to feed principally at night,. Pennant states that it is eaught with hooks
after nine o'clock at nigb t. Churlei! Lanman states that "in t be Saint .rOhll RiV(>I, New Bruns

Wick, 80me hundreds are taken annually b~' night-lines, dropped through the ice at the beginning

of winter. Many are thus taken near Fredericton, but the best fishing ground is on the sand·

bars, It little above the mouth of the Oromocto HiveI', where this fish resorts previous to spawn

ing, which operation ta.kes place in :Februal'y or March. This fish is not unlike the eel in many of
its habits, concealing it.., food under stont's, waiting and watching for its prc~'. It feeds principally
at night, and is, therefore, generally taken by night.linNI."

The specimens obtained by the National Museum from the Great Lakes always contained in
abundance the COllllliOli species associated with itf.lelf in that region, such as Perea a.merieana, a
spooi~ of LepQmi8, &c.

Aoool'ding to Mr. Dall, the Burbot in the rivers of Alaska feed upon whitefish, lampreys, and
other species,

I Vol. hUi.
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ECONOMIC VALUE.-There is a great difference of opinion as to the edible qualities of the Bur
bot. In the region of the Great Lakes it is usul1Il;y prollouD£led worthless, but some few consider
the liver a delicacy; it is held in low esteem as a food· fish, and rarely appears in t.he market~. It

was fotrncrly thrown away, according to Mr. Milner, although it is a very goou edible flsb, ancI
some who know its qualities cook the 1[\"ers of the larger specimens, consjd~riIlg them very choice.
Mr. Ainsworth, of Cape Vincent, New York, I'egards the Burbot as a great annoyance to gill net

fishermen. He states that theS are a soft fish aud nnmarketahle. r lnwe been told that the Bur,
bot caught throngh holes in th(~ ice in Winflipiseogee Lake are highly esteemed. In the fur COUll

tries, ~rding to old writers, the roe is flU article of food. The liver is eaten iu the Yulwn River
region, and t1w:Besh j8 by Borne regarded IlS equal to that of wlJitetisli. At Fort Custer, Mon

tana, Col. A. G. Braekett says, dTb{~ soldiers eat all t,hey can get of them." Indians generally
are fond of them. No doubt the quality of the flesh depends largely upon the habitat, those fonnd

in cold, clear, rapid streams being lJrobably the best.
According to Proftjs80r .Tordan, there is it popular prejudice against the looks of this fish, and

its .flesu is les..'i rich tha.n that of most of tlw lake 11sh. From the mmmscript of OJla.rles Lanman,
referring to the species in N(\w Brunswick, I quote the following: "The fleah of the fresh·water
Cusk is white, firm, and of good flavor. The liver and roe are com,ldcre(l delicacies; when well

bruised and mixed with a little flour, the roe can be ba.ked into ver;y good biscuits, which are used

in the fur countries as tea-bread."
Fon;ter states that the roe and Ih~er, whell fresh, are considered delicacies, but that. they turu

rancid in a few da.Ys. On the coast of Hudson's Bay the fish is considered dr;". a.nd insipid.

The Burbot" therefore, does not appear to he a very important fish, eormnercially speaking,

although when taken in cold streams, where it occurs in abundance, it is freelye.at!\I1. In Siberia,
according to Mr. DaB, the skins of the European variet.y are used as tit substitute for glass in
windoWS.

INFORMATION DESIRED CUNCERNING- THE BURBOT,-Information is greatly lIeeired on all of

the points alre:uly mentioned concerning the Burbot, and especially on th(, following partiCUlars:

1. Its occurrence in rivers and lakes auywMre. Kansa."l Cit,}-, MissOUli, is tbe most soutbern
locality represented in the collections of the Gnited States National Musenm.

2. The tempt·.rature and depth of the water in which it i8 captured.

3. Its capture in salt water.

4. Its time and mode of spawning in di1Ierent waters.

5. The appearauoo of tbe YOUDg'.

6. Hs food. Bottom fisbes are frequently found ill the stomach.
7. Whether it is eaten.
8. Bow caught.

'rhe Commissioner of Fisheries ia desirous of obtaining ~pecimens in alcohol or in the fresh

8tate from any .rh·er or Jake, except the Great Lakes Bnd Ja-kes of WeBt6rn Nilw York.

72. THE SILVER HAD, AlID THE URLUCOIO.

THE SILVER H..urE, OR NEW ENGLAND WmTmG. MEBLUClUS BIUNE:A.BIB.

DISl'BlBUTION.-It is the opinion of certain writers, among whom Dr. Giinther i8 leader,

tha.t the Ha.ke of Europe, Merltwiul mwlu8 (or M. mdgMu of recent authors), is identical with
the spooies of Merlt.cciua ooclll'ring in the WeBtern Atlantic. TlWI is, however, a mistab; the
A.merican specklsma.r eaaily bedistingarsbed &om that of 1:!luf"O{l6 by eM greater IiUQlber of r.,ly8
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in the first dorsal (10 to 11 in M. merlus, 12 to 13 in M. bilineariR), and by the larger size of the
seales (the number in the lateral line being about 150 in ]fr. merlus, 100 to 110 in !fl. bilinearis).

The general appearance of the two species i!l very similar, and it requires eareful study to

separate them. It is probable that at no very remote period they diverged from a common stock.

The distribution of the two species upon the opposite side>! ot' the Atlantic coincides very closely
with that of othl',r Gadoid fishes, which are specifically identical in Europe and America. The Hake

of Europe,is found aloug the coast from TrondbJem Fjord, latitude 650, sonth to 360, being very
llbu'mlant in the MediterranellJlj also found on the coast of Portugal and in Western France. In
th~ Englil>h Channel, however, and in the waters of Holland and German;v, it is eOllsitlered very
unusual, On our coast it ranges from New York to the Gulf of Saint Lawrence, where it, is

commou-esl'eciaII.y in the Bay of ClJalf'ur-bllt it bas rarely been observed 118 far north as the

Straits of Belle Isle. Dr. Pa<:kard was told h,Y fishermen that duriTlg a period of forty summers

spent on the coast of Lahrador they had taken but one specimen of thifl fish. This fi1i!b hal' beeu
foulld at great depths as far south as latitude 360 and 310,

The name Silver Hake, by which this fish is known in the Bay of Fund,Y, is JlluI~h more

appropriate than thllt of \Vhiting, though the latter is more frequently heard ill New England; its

similarity to the European Hake is "f'lry great; while the name ~Whitillg, whieh is in Europe

applied to a species (.llerlangus vulgaris), somewhat resembling the Pollock,lms been appropriated
in this country for a fish on the southern eoast and belonging to the drum family.

MIGIU,TIONS AND MOVEMEN'l's.-The Silver Hake cnmmolIl.y inlmbits the middle de!)ths of
ocean, or the onter edge of the continental slope, and comes to the surface to ff'ed, Like the

Polloek, it, is a fish of prey; its teeth are Iii.harp, its month larg-c aml powerful, and its form

lithe, muscnlar, and adapted to r&llid locomotion. It comeH to t.he Hurfa(le to pres upon the
schools of herring amI other small fi8h, and is frequently caught ill the mackerel ami bluefish nets.
It~ appearance in our waters is irregular, and when seen it is usually in considerable ll11mlwrs.

Storer, writing in or before 1867, rt'rnarked: ""Vhell my report wall pnblished in 1839 I liitated

that the Whiting was taken-not, however, in large quantit:CN--in our bay in the summer uJlon
the eod-fishery gronnds; sinee that JWMod this spe.cies has increased very perceptibly ill our waters;
it i.. frequclltl.y caught in considerable numbers with the hook upon Crab L('dge, a few miles hom

BOHton light-bouse, and has become at Provincetown a serious inconvenience to the fillhernHlll.

Capt-ain Atwood informs me that when the fishermen at the latter place commence the mackerd

til-hery with netH, which usually takes plMce about the 20th of May, thf> 1Vhit.ing llre Sf:UT"(~e Hud

few urI". caught. By the ]st of June they become more lllenty, amI from the middle of .June t<J ttw
la~t of the fisherJ', which closes abont the 20th of .ful;y, they nro exceedingl.r llUmcroUf,; in parts of
the ba;r ill all depths of water. hI such quantitiel'l art' thi:\Y taken in net.. t.hat frf'ljlwIItlr eight or tell

hrmrs are rcquired for a mall to c!l'u.r the nets of them. .A t· t.his season of the year so lUauy of

thf'lll are thrown from the boats upon the sbort» that the board of health is sometime!> called upon
to interfere and to compel the fishermen to hllr;y tht>.m froUl the fear of sickness being prodlleed
uy their decomposition. By visiting this point, the ea..terly extrewit)' of Cape Cod, ill June, 1847,
I saw quite a number of this species strewed along the shore, where they had been It,ft by the tide

while in pursuit of sand-eels and other slUaJl flshet'l. Since that period, the bluefish Laving beeu

more common, this species <loes lIot exist ill liS great abundance."
It is difficult in this case, as in many other similar OtH'S, to decidt~ exactly what dates to

ll88i.gn· to the obsel'vati{)lli:lof Dr. Storer-his" History of the Fishes of Massachusett!l," iu it.s

laet editioD,having been published at various times frOID 1S63 to 1861-a8 in some instances be
COIt'tented'him8elf' with qaoting the exact words of his reI,ort l)rillted ill 1839. It w(mld 88em~

:16 F ~
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hownet, that the statements attributed to Captain Atwood should be dated prior to 1850. The
Cape Cod naturalist, in his address before the Sl;luate committee of thl\ Rhode Island legislature
ill 1872, stated that in Provincetown Harhor, from a very early period until the" horse-mackerel"
(hluefish) made its ap~arance; the fish cnllty} Whiting was immensely ahumlant; but since the
borRe-mackerel had appeared this nsh was driven out, and at the time of speaking a specimen
was hardly ever seen. Perley, writing in 1850 and 1852, stated that at Grand Manan these fish
were often taken ill herring nelt8, in which they become entangled while pllnming tbeir prey, and
that he obserwld the fishermen throwing away tlLese fish by thousands while clearing their ucts.

H.ABITs.-Theyaverage one foot in length. They are of TOving habits, following the shoals of
herring, wbieh tbey devonr in great qnantities. Until 1880 little was known concerning the
breeding habits of the Silver Hake, but, in exploring the bottom, at a depth of from onl~ hundred
and fifty to three hundred fathoms, off Newport and in the edge of the Gulf Stream, immen;;e

nnmhers of young fisb, from half UIl inch to three inehe!3 in length, were found at the bottom, amI
with them wm'e. many adnlts, twelve to {'jghteen inches in length, apparently in t.he act of spawn
ing; some of them with the ova lipe, or ne-arly ripe, but not yet shed; others evidcnUy spen t fi sh.
This diiOcovery wat; exceedingly interesting, silJce it may serve as It clew to the spawning habits of
other species, like the blucflsh and menlJaden, which have been suppoRed to spawn at a, distance
from the shore, but huve never been detected in the act. The spawning period douhUess extenrls
over a oonsiderabl€l space of time; some of the eggs from which the lar~est of the young were
hatched oif Newport, must have been laid as early as JuIS. In September an adult, obtained at Hu,}·

ifax, Nova Scotia. had the ova weU developed and nearly rewly for depOl'lition. It. is not known

whether the eggg of the Silver Hake float or sink. Couch states that the spawning season of the
Ruropean Hake i~ from Jannary to April, at which time the fish are caught near the bottom, amI
lose the great voracity by which tbe;y are chltracwrized at other times, 80 that mllltitud~ are
caught in trawls, and a few with liues. "'Then pilchards approach the shore the Hake follows
them, contiuuing in incalculable numbers throughont the winter. Mr. Couch continnes:

" It rarel.y bappens that pilchards are taken in the seiue withou t many Hakes being inclosed
with them, ami thus, when the net remains in the water for several days, they have an opportunit,y
of glutting them8elves to their hearts' desire, whicb is to such an extent as to render themselves
helpl(\Ms, and 1 have seen BeV{'nteen pilchards taken from the stomach of a Hake of orflillar~' size.

Their digestion i.s quick, sO that they speedily get rid of their load, and fishermen observe tlJat
when hooked the fish evacuates the contents of its stomach to facilitate its escape, so that when

hundreds aNl taken with a line in thf' midst of prey, not one will have an.ything ill its stomach.
"Then near the surfa.oo, howeyt~r, this ejection docs not take place until the~' a,re dragged on
board."

In Holland this fi!'h ill known UH the StokviRch, and in Germany as the Meerhooht or Little
Stockfisch; the first name signifies sea-pike, this name being the equivaJent of the Latin geueric
name.

USKs.-The Hake of Europe is always considered a coarse fish, and though great quantities
are anlltlRlly 8a1t{~1 and drie.d it is not held in very high esteem. Many of the salted fish are Iwnt
to Spain. TIll',," are said to be quite common on the northern shore of the Mediterranean, whert)
cousiderAble traffic il:1 carried on with them; they are packed with aromatic. plant-lS Hwl 8el~t to the
towns rt>motC' fmm the coast.

Storer remarks: j~ OccaaionaJly this speciefl it! brought to markt't, and when perfectly fresh is
a very sweet ftBh, boiled, broiled, or fried. It lilOon becomes soft and is preserved with ditticulty.
As it doos not Il~ to be known ahroad, and the fiahermen consequently have no 08ll fOJ: it, it is
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not cured, but is cOllsidered worthless. In the months of September aud October the 'VhWng is
used somewhat for bait for t.hl~ dogfish and answers a good purpose."

It, is, as a rnle, hardly wortb wbile to criticise stateruenta in a work so generally unreliable as
J. V. U. Smith's"History of the Fishes of 1\fassachIlsetts," published in 1843, hut since he has been
quoted by Dc Kay 1 in a misleading manner, it ShOllld here be stated that in di8cus8in~ t,hi;, fish this

author bad also in mind otber fisbes belonging to the g('nufil Phllcik, which are known by the nalUe

of Hake all alQug the COMt.

THE MERLUCCJO OR CALIFORNIA HAKE. MERLUClUS PRODUC'l'US.

The California Hake, writes ProfesAAf Jordan, i8 most commonly known alollg" the coast lJ,v its

Italian name, "Merlu('.do", pronounced merlmkh. At Hoquel alld f"l~ewhere it goe.s by the name
of Horse-mackerel, a name used on our C'.oasts with the greatest earelel"l>l.less. lJeiug applied to Blops
lI(l,1.trlUJ, AnoplopQ1lUL fimbria" ami lferf'Uci1.t8 pr(}rl'l.l.d1.fll, 'i\"8 w~ll '<\\'1 tu yurium.. t;;~\}mhruids ami caJ"'i\1l·

goid fishes. It reaches a length of about thirty inches and a ~'eigltt of ten pounds, ib, aV(lrllgo

weight btliug fl,e or six. It ia found from the Island of Santa Cruz to Alaska, being Yery
irregular in its appeara.nce, some years very abundant, ftnd at othl;lr times wautil.lg altogether.

If, is exceedingly voracious, feeding on all 80rts of small fishes and squids. The lcltomacb is al ways
filled almost to bursting.

It 8pawnll in the Rpring, and its arriValllear the coast alwil.ys precwles t,be rlepositioll of t,he
spa-wn. It prolJabl.v then retires to deeper water.

Its value as a food·fish is very little. It is J'lcaroel;.~ salable in the market of San Francisoo.

Us flesh is very 80ft, and it is always ragged-looking when shipped. Nothing was learned as to tho
quality of its flesb, but it proba.bly differs tittle, from M. bi!in.oo,rUl.

13. SEVERAL UNIIlPORTANT FA.ltILIES RELATED TO THE GADIDlE.

THE CONGRO(}ADUB FAMJLY (Ovugrogadidm).-Thia fa.mily, which in some rtlJ'lpectll resembles

the eels aml in others the Cod1h;hes, contains, in all, three species: one from Australia, one from

the Red Sf'a, Rod the third, a l"mall eel-like fish, of great activity, 8e1JfaU,HIYIU! cerda.fi8, which Ii\"(~s

among the rocks on the coast of Washington 'feITitory.
THE FmRASPER FAMILY {Fiera..iferidre).-These are novel' of very la.:rge size, and are t'l']·

like in shape. As far as is known, the:}' live parasitically in the cavities of other marille anima];;,
especially in the respiratoQ' carine!> of star-fish and sea·slngs. Not unfrequently tlwr attempt to
live in animals less suited to their habits, as, for instance, bivalves, and cases have been known
where they have been impriwned belnw the mouth (If the mollusk nl" eovert,tl over with II layer tlf

the pearlJ- substance secreted by it. They are perfectly harmless to their host, and merely seek
for tlu..,ml'lf'lYes a Mfe hahitation, feeding- on the animalcules which en~'r with th~ water the \~\\yj>

ties inhabited by tbem.lI Three or four species of this family are known to occur on our Florida
and Gulf coasts..

THE SAND Cusx FAJlULy.~Thefamil)' Ophidiidflt is represented on tbe Atlantic coast by a tish
1;0 rare as toha,e no common name, the Opkidium ma1'ginatitM, which is found burrowing ill the sand
hanks near Beaufort, NQrth Carolina, occasionally at other pla.(!"es, and on the coasts of our South
ern and Midl\le States,s and by several fare doop·sea forms. On the California coast is a silIlilal~

.~._---+- ..~_~~ __~~_ .. ~_~ ~ __~_~ ~_~__~ ~~~__~ r ,"

'New Y~k Fi8h }'Quna, p. 82.
•Gtl'~: StlIdy of Fi.8hIlS, p. 549.
"We.Q.'!-g tWl,) tope.elmll'llij out l,)f the sand rll)M low.water ma,:r1it {GWllot Egg Ro.rb<>r, April, 1(71), where they

barrowed to tlw depth of. foot w mOTe, When placed npon moiat Mnd, they butrowed into it, tail foremost, with
'urprif,jng rapidity, disappeaJ::iDg ill &II infiaDt. The .peciell appeara to be rare,-VERRILL: Amerieau Natumlist.
V.399.
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"'r*eies, OpkiiJium Taylori, noollt n foot ill lelJ~th. Tllis speDies occurs [I'mn 88.11 FNwciseD to the

8allt.ll. Ba.rbara IE!lllnds. It is ra!'l\, and ouly hrollg-ht. into tht' market hy aecident.,
THE RED CV8K FXmLY (BrotulidtT).-This family, which is conrposed of l1f1hes belonging ill

tlH', deew'r regions of the AtJ<tllt,i{~ and flldiaH Oeean~, j" not. represented on our Atlantic ooaat,
~an' bF f)erb,iIJ obseuI'e deep-selt forms. A si ng) e spef:i es is lmowlI iII C.ll,liforIJj~ tlJ e sO'C}lJler]

Hl'<1 en!'>l" Bt-08mrrphllcix margina tux, I, nnw II to the It.alia ns of that reg-inll liS t.Iw names 1\1 n"t et 01"

1\1 usteta. 'rhis fish rea ches t he len g th of ci gh teen inelles. I t liaS been ll11ti et~d oIlly ill the lll'i gh,

horllOod of San Frll.Tlcisco, when\ it, om:lll'S in wat!'rs of cOllsider~l.JJt' Ih~Jltll. Oil aCI'·(lllllt of it"
bright. f'U)fll'S, ii, HH'et.s with a rpmly _<:}Jle in fllt' SnlJ FnUJci""1) In;lrJi:['t, hilt i~ too r;ll'p tD ,,!~ enm<ifl·

IT,,11 a" of allY great ee')IIomiij importa,lllW,

TnE GRENADJl:R VA)o[lLY pfacruridlt).-TIll' (cinmadier~, OJ', as till' fl."lwl"lllell freqllPntl~- C)~ll1

i !Il-'Ill, 011 aecOlUlt of tllt~ size and Shapl! of their l'yi'~, "OniOll"ti:slws," ill!labit tim (Jl:'l"'Il parts of til(-'

O(~mllj. l'twy are IH1Mienllll'ly ahulIIl,wt ill tile '\TeSh'l'1l Atlalltic', T1H''y ,tr1' ()(\eaf,;iom\.lIy eati:'ll.

1mt are chit·fly important to HlP jl~lttlrlTlen 011 ,1('r:mlllt of tlwir lmhit, of ISt\~~lill;':: the hait Hlltl taking'

}IO"St-,,,,,ioll of the huol;s, '"hii'h wOll1,l othr'rwi"p 1)(' fn'(' for tllt' paptlll'll of mort;> ll~(,fnl fish!' ... , Tile

largest /:iJi('des, :lull thl~ o Ill' llt,"~t I;:IIOWII /0 til('. tislWl"1lll'iJ, 1>< jl!a{'/"lIrlfl< rIfJlt~trili, ealh~d ,. Rat·tail

Fish ,. as well liS ;( ()lIioH·fi~lJ". It Ii; t'xpt'I'dilllo!l,Y allllllilallt 011 nil of 011\" oi'f-,.IJOl'c hftlll;:~, attailling

It leuuth of thn~i' feet amI a weight of fonr or ti\'l" pOUll\l".

A ;;muller slmdeiil, M~a.CI"Ul"UR Ba}n1;i, 1,; f'ol1lll.1 t~ver:ywht:'l'e alollg" tIl(. eOa;;t whm"t' tht' (\{lpth i"

gnmtl;"r than eight,yor Jduet,Y fatholll"', It is probably an important article of foou for the largt~r

til"h~8: of tLf%(j r~gjolls, tmcll as tlw llalibHf. A t least four species of this fumily O(lCIll' on OllI' const,

all of which have been brought, to ligllt 1..1." the explorations of the linitNl Bt-ateA Fish Commisfloiou

withiu the Fll!;t four rears,

74. THE LANT, OR SAND·EEL-AlItM:ODYTES AMERICANUS.

HAUl1'S,-Of all the l'Imall SpeciBS of fil:lbeil occurring in tbe North .Atlantic tbere is probably

none more import<\llt to man thaIl the Lant-Launee, at> it is called in Europe, frequentlr nll!lO the

Sand-et'l boHl ill l~llrope and Ameriea, 'I'obias·dsh ill Gimnany, llnd Smelt in Holla-ml. 1'/1('
American anll l!}nropeall ;;pecit''''lf t,hOIlKh "..imil::u", nre qnite IUstillct, form>;.

-,,\ It,hol1gh it, ill m~"tjJ' l1o;ed for f'oCKl in thi" e011IJtry, it io; of gn'at ('('olJomh: importance, silwe it

4~)ll8t,itute~ one of the ehief :lrtides of fOOl] for the ('OtlfiRh, the hlililmt, and other f1ekh-feelliHJ;(

RIledes, "ljell a" the hnnito j bhwTIRh, IIquetel1l;ue, flounder, and llIa(\kereJ, aud in EU!'llpe t,lIe tnr1l0f.

'I'he Lalit is a slender ;';J)t'cil~S, witT, a roundecl bod.", tbt' Ilt'igllt of whidl ir< (~olltl\iDell fro!ll

-ehn-'('ll to twelYe times in its total length; the largl:'lIt iudhidnnls grow to be about sixteen inehes

long, but they art~ usuall,v nllwh RUlallcl', Thf'>Y swim in immf'nse school!'! at· th(l sutfaoo, ant! fn'

quentl,r imbed tlu:'"H1selH'g ill tIle sand, where tlley oft-en remain abo\'e t:be low"water mark ""hi!lj

the tide i>J out, Wh,Y t,hey t.lo this h'l llot well undet8tooo, for in tb<Jir habits they at'e wanOf'crt'I'S,
8Ometimt18 apJIl'l-wing- ill immelHltJ Ilumoorfol. at certain points Ilpnn the eoast and disa.ppearing as

rapidl~' af< t.ller came. "With their Rharp noses and l:llendel' mmwular bodies tbey have lit,tlc diffi·
Clllt)' ill imbedding tbemselve.s jn thl'l soft /oland serent! inches deep. J Shall never forget my sur

prise whell, 1Dau~' years ago, unfamiliar with the habits of' this u$h, Which, iudeed, W8>8 at that titne

.entirel,l" unknown to m(~, I was digging up slJ(~Ull: in one of th6 sandy beoobes in Provincetown
HW'bQl", when suddeuly, 118 I strock m;y boo into the earth, a great sootion of the beach becallle

;alive with glan<~illg forms of dozena of these ll,gile little fishes.

"On the sands of PorlobelJo, near Edinburgh, and at othe.rpll\Ce6, lJeOple take advantBoge of

l
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this well-known habit, and when it is discovered that a shoal of Sand-eel.. have hidden themselves

in the ..and they sally out, armed with spades, rnke8, shovels, and forks, and dig them out. \V1WlI
extricated from the sand-bedR the fish leap about ~ith singular agility, and afford much sport in
l),lIlturillg them_ I'erhaps the fUll ill eatdlill~ them hIt;; originated the saying, 'As jolly all a sand
hoy.'" ,

They are capt.urt'.u ill a similar manner (tIl the coast of Holland. It is Buckland~1'i idea that

they go into the saud t.o take refuge from fish which are purslling tltem.
Captain Atwood, writing to Dr, Storer during 1847, said: "On last Friday night the.... ran

1181Iore in snch Quantities in Pl'O,incctowll Hllrbor U..lllt they covered the ground fi'fJIll OIle to two
iuchcs deep, [lUU when the wah~r covered the flats the whole hattom looked like an immense sea of

silver." "\Vhell thus ;;itnated," cOlltilllW!ol St.orer, "they arl:! readily dt>voU!wl by their I:llflmim;,

among whom are the cuttle-fi,'lh," or squids.
Various autum's haye EltatNl that they f{\("l upon the very yOimg fry of' other til;;h a,ud U)lOli

~tlIall W orllls.
Speaking of a closely related speci(>J,1, AmlJiod,ytfflJ Wbia1tU.~, which hu,8 not yet been found in the

\Vestern At,lautic, but which Itlay yet yer;v probably be (liscoyered here, and whose habits :11'0 doubt·

less ver;r simiJa,r, Oliver writes that they follOW the .young fry of the coalfish, or pollock, into tlw

harbor, and afe frequcutly caught with the same bait. They swim rapil1l:r and da-t>h :It a f,;hoal of

1'l'y with the voracity amI swiftUl!S8 of a pike, and they even feed upon the young of their own kiwI.
As bas already been 1Stated, tlley constiwte a favorite bait for many other specje~ of fish. They

are ver.y conSlIJicllous by reason of their bright silver color, and their swift motion is ea,sil,y imit.ated

b,Y trawling them behiml the boat in rapid motion. Their form has been imitated ill India ruhber
and metal for UM in angling. In England they are a favorite bait for t,ne baJ:>8. Couch sta toes thlt t

they are frequentl;'.' followed V,V maekerel, and that their presence is a sure sign of good fii:>hiug,
"On a calm eVP.Jling it is an interesting sight f{J Bee the surface of the water broken by the rppeat ed

plunges of the voracious fishes as they hrea.k upon the little school of Llmnl'es from hellt'llth.
Their only certain pla-ee of r~fuge from these pursuers is the sand."

Owi.ng to the confusion between the two /lpecie8 of Ammf)d,ytes, European naturalists ha\'~ llot
yet come to a definite decision as to their time of spawning, but the obser\>at.ions of Benecke illlli·

cate that this takes place, in the Baltic at least, in Ma.v, the fish being most abundant in tllO"e

wRters from Jaly to September. No one has observed these habits on our own coast.

DISl.'RIDUTION.-The distribution of' the Lant in tbe\\'"estern Atlalll.ic appears to he lill1itt"d
at th~ BOuth in th~ vieiuity of LQng Islaml Sound, although it i", 8tl\tml by Uhier alHl Lugger to
OCcur on the coast of MllJ'yland. Northwa.rd it is found at lea~t as fill' UfJ Sloop Ha.rb()r~ Labrador.

On the Scandinavian coast it has l.Iot been found north of Tl'tllldhjem Fjurd, la,titucle W;o, t.lIollgh

the other 8pecie8 is found up as far as North Capt>. It enters the Baltic, occurs e\'erywlJen,
throughout the British Isles, is abunl1ant, in lIollalld sud alollg tlJe nOl,th('xn coast of Franm'. in

8ummltl: tlw;S M'~ fw,"-l\1~,.~t\:f M'-~~ \~ iYL\ID'C'i'l~ ~h~\.", \'>ll. th.<6 """\lU\~)'n \~\)~\!bt \){ M.'M'.""'M',h.\\"N~\I-;.

Captain Atwood give8 the following account of their movements in Cape Cod Ba~':

t; Lanta are common, and llometimes the;'.' are plentiful. l:3ome winters there COUlN, OIl a ('nJtl

spell, and if the wind i8 just right they drive aOlhore, and ,vou may piek up buck(,tflll~, while
60metimea winters have passed away when I ha,'e not notined but a few. One year, before 184,7 I
shOUld think, the Lallt came i~ iu immense qUllntities. The whiting droYl:! tIle I.ant ill, amI the.V"
began to run ashore at high water, and ran ashore till low water, and they covered the whole
ground 80 1 should think they would be one and fir halfor two inches deep. 'l'here was not a place
~-- .._--~~~._.._" .'----~--------~_ ..~-~.- _ _ .

J BuclU.AND: :Fllomi1ia~ lUstoI1" or Briti!dl Fiah~ p, 19.'1,
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on the wbQle iMide of the IJoint the next daX but WfiS sheeted OYer with these Lant. On the day
fiftt'r the wind came on and blew heavy from the westward, and it swept the beach off us clean as

you could sweep a floor. They come in winter and in summer, and are quite common on tite coast,
and on the Banks of Newfoundland there are immense numbers of them. I have frequently seen
them in the stOIOUCllS of codfish."

The Lant is found in spring or early summer in the open sea, in the neighborhood of banks

~md shoals remote from land, as i~ also the aprat in Europe and the "brit," "e~'ebait," or small
llcrring in America. Professor Sars has given a detailed description of the manner in which the

'Vast schools of young herring to the Norwegian shore in summer not only attract the large cod
:and many other fish from the deep &ea towards the shore, but also draw the yearling and two-year·

-old cod from the shore to meet the incoming schools.

USEs.-As has already been stated, this :fish is not used for food in the United States. Its

importance is well understood by our fishermen who go after cod to Labrador aud Newfoundland.
They are said to be COUlmon in the Edinburgh market in summer, while in Southern England they

.are salted and dried for winter U(i(l. In Edinburgh, too, the other species, called the Horness, or
Horned Eel, is bronght to the market in Angust antI sold by the thousand. Parnell states that

thIs species spawos in September, and that their flesh is wholesome and l,alatable.
Captain Atwood has also recorded some CU1'ious observations concerning the manner in which

these fisb, 'With their sharp snouts, penetrate through the stQmach of the codfish wbich haH eaten
them, inio the walls of the body, and there become encysted in theflesb, forming bard, black masses

which are very inconvenient to the fishermen, because they dnll their knives which they use iu
.dressing the fish before drying them.



WOLF-FISHES, SCUT.PINS, AND 'VHAS8ES,

K.-"rOLF-:FISHES, SCUIJPINS, AND WRASSES,

75. THE LYCODES FAlIILY-LYCODIDlE.

247

This family is represented ou our Atlantic (~oa.,;t by dll:lJ tor t,ell sp".cies, awl 011 the Pacific eoast

by three others. They are large-headed, t>.lougate fishc~. with pel·like bodies, covered with a lax,

tbi.ek, l;limy i5kiu, and for the mo~t part inhabit. \''',1'':; \l\WIl wat~l', aml aN' ~Hm1\ ~~n ex{'~pt. h;.;

the naturalist, and by tile fisherman, who countt; t,hem lHrwlIg the reftlse prodlH\ts of IIis lines.
]\IUTTON-FISH.-'I'he ;\lutton-tish, Zoaorce8 a1IguiUan'lj, calif"} Cougo Eel llmI Ling, lUJ~ also

LampeI' Eel, t'speeially by the MallIe li81lt~l"mell, i!'l often seen near HIP s})ore lwrth of Cape Cod,

aod in ,vinwr especiall.y is frequentl,r taken witlt hool, awl liuf\ ti.-om the wharnls. Thif! :'J}lf'cies

ooeasionaH~' attains the length of three feet ano t.he weight of si.x or I:>P\'ell l)()unds.
The Mutton-fish food!; upon crllsbweallS and lUolluJ;;ks, aud spawns in Jul,r and Angust ill the

deep waters of ~las8acbusetts Ea.v, its egg.s being as large as Imekshot, amI not, very llUlIWroUS.

'l'he young fish are frequently takel] in the Fish Commission trawl·nets. 'I'lJil:> sfleeie.. has bet'Jl

recorded a!il far south as I.'ort Macon, in North Uarolin}t, whefi', Dr. Yarrow claims to IlliTe, taken

twv specimens, fishing from one of the wharves; aml 1I. H. Storer fiHmd it- ill Southern Labrador,
at. Bral;l d'Or, where he ohs.rvt'd that it was frequcnU~' taken ill tile herring ~;eines. III Nortbt'rn

Burope'is flU allied sp~ies, Z. vtviparuJ':, which brings forth itf! young aliw", the embryos attaining

a ]t'llgth of four or five centimeters before ]elwing the moUler, autl in the BlIltie making their

appeluance in August or later. ~Ialm records tbe capture in Southf>ru Sweden, November 17,
1873, of a female with three hUlldroo fully de\reloped young, about forty millimeters long. It is
not yet delillit.el;r determined whether or not. our specie!; is ,"iviparoufl, but it seem!; some\\'lmt
improbable, although one taken in Gloucester Harbor, at a depth of eight fathom!>, in a templ'ra

ture of 410 F., July 30, 1878, contained eggs which seemed almost mature enough to be deJlosited.
'l:hi8 is known ill Germany as t,he Aalmutter, or Mother of Eell:q in Hol1alJd, l'uit Aal j iu Scot·

land as the Bard or Maroona Eel; in England as the GIlfJ:er~ Eel-vout, or Gn'ell-uolle; and ill
Southern Sweden as the Aolku88a; the distribution of which if! limited 011 the sontb b~' the

Englil,h Uhannel, OIl the north by the Korth Calle and VllJ'unger Fjord, Jatitude no. It. enter"
the B-ll.ltie-y wh~re it is frequently taken on the Prussian coast, cSIIe<'-ially about Memel.

'l'be Mutton.1ish.like the WOlf-tisll, or St'u Catilsh, is one ofthoRe ~pecie8 which, while possess·

ing excellent qualities llo8 a food·nsh, is not generaJl;\, eaten. Mitcbill speak!:> of having seen them

III oonsidemble numbeN in the New York marllets in March, 1813, and De Kay in 18<l2 w.ot~: "I
have noticed this fish is most abundant in the New York markets in Febnmry a,ud March. It is
caught on the coast in compa.ny with the common cod. It. fef'ds on various marine she1l8 and
ll,ft'ordJ3, a very savory food."

In Gill's paper on the ":Fishes of New York Markets,» written in 1856, this :fish is not men·

tioned Wi one of the kinds. at that time 6ento to New York.
Htorer writes: II It feeds upon the mollusca and tl'stacea, !:lnd the flesh of t,bo :rouug fish is

Sweet and very paJatabl~. It is seldom met with in Boston market; O('cl:tsiollally, !wwevt>r, it is

brought in by the cod-fishermen of MaS8nclJusetts Ea.y."
It is~ionvJlyeaten by tb~ Ca.lle Ann fil:'herme,u, by whQm it is kllOwn liS the MnttQIl·fiah,
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the name referting to a supposed resem blunce of its flesh to mutton; and I can myself testify to

tbe delicacy of its flavor. The European specie!;: is also OD the border-line between food lind refw,p

fi"hes. Parnell writes: "In tbe Firth of Forth it exists in great ]llent,y, hiding under sell,· weed
ill roek;\' situations. They are even ta,ken with /iUP8 ill the winter wout!u, and lJrollglit to market,

wheTe they fetch a really sale at the rate of three a penny. SQUle penple considel' the flesh as yt\ry

fine and wholesome, while others, again, anUOUllce it as dr;y aud of a uisagree...'l.ble flu,vor. 'rIll',

bones of this fish when boil('.u. assume a green appearance, from which eircumstance the fish oft

time;; r('cei\'e" the Dame of Grpell-bone.'n

lUI'. Neill ~ay;;: Ii 'l'l..tougll not It ul~lieate morsel, this th;h is oftcn brought to the Edill burgll

market.."

III Hullaml ami Germany t,be;',' nre not oft-f'Il eatfill; til (\1'(\ is a general impression, hOWt:lHlI"

tllaf t.lw,Y are edible.

PACIFIC LYCOnIDK.-Thi,,> family i,.; rf'pre!;tmtetl on thp Pacific eoast by Lycodopsis paucidl'llll

(LockillgtoJj) ,lor. & Gilh., aud L. miaroxto'/llM! I,ocking'toIl, small fislws, scarcely a. toot in leug't1J,

ji\'illg ill rathel' deep water from San Francisco northward. They have no economic illlportanee,

heing only l>nmgltt iuto the market when mixed with Uw tomeod untI "80les."

'16. THE WOLF·FISHES OR SEA CATFISHES-ANARRHICHADIDlE,

~F:A CA'l'j·'1SHES.-Tlw \Yolf-fil,;lt flunil;-.· is represented on our Atlantic coast b:,' three SIH'des

aU large, voraeious, and frcqueuti,\' taken by cod and halibut fisbermen. The best known, and

in fact the ollly sl'eeiel:; definitely ascertained to occur in the ","'estern Atlantic until the otb!:'r two

were reeeutJ-r bl'Ought to l.i~ht b.r the labors of the Fish OommissiolJ, is the eOllUUOIl "Oattisll',' of

the Iishermeu, AnarrhiOaIJ lup-IUJ l~illnreu8, and which is found throng'hout the llorthern parts of till'

Xorthern Atlautie, ranging UpOIl the New Eugland coast, south to the rt.'gion of the N ant.u~ket Shoal,.;,

whero it e",Tt'(' broods in deep water, ;youllg Oll'ecimtms having been obtained b.y the Fish CommissioIl

at a· depth of over one hllntlt'ell fathoms JIJ the "ummer of 1880, while iu 11':174 several speeimel1~

werH Immght to KOl£nk, (;;'i,lIght uy the ,N(lW York smacks on the Nantucket Shoa.ls, the largest fOUl'

feet or more in length. De Kay reuords the capture of a speciweu four teet long oft· Block Islaml,

and states that they arc not unfrequentl;y taken off Rock Beach in company with the common cod,

In the E[l~tern Atlantic it is found in the German Ucean, on the south ooast of Great Britain

and ill the Channel, and alollg the shores of Holland.2 According to lUchardson it iii Ilomewlun

common on tlw Jo'r(\lwh ~'{)ust. Though it dO€s not appear t<J enter the Baltic, it is found 01/ the

eoa8t of Xorwa~' awl in the Catt.egat. Yarrell records the capture of this fish on the coust of

Yorkflhil'e, ill the 1"rith of Forth, and ill the Ol'kneyOl. Collet reoords ita preilence everyWhere

along the Nor'wegian eoast. UI' w the North Cape and Va-ranger Ii'jord in Eastern Finmark, while

it is knowu to oeeur ill Ieeluml antI Greenland and along the entire eastern coast of Northern

NOltb Amel'ie,a. This ls the best klJlJ-lvn ~p(Ji!jes, and until recently all others have boon Cl'n

founded with it. It is rew],il..,· distinguished fr-om the others by its general color of gray sillte, or

ligtlt brown, mltrkeu with from nine to twelve transverse hands of llarker hue. By many of Uw
uations of .Northern Europe jt is called the Catfish; aud this name il:! still in general usc among

our own sea· fishermen, although the fishes most generally known in North Atntlrica by this llunW

Hore freshwater Hpecies of the tamil," Siluridre, closely related to the sheet-fish or wels of' EUl'ope.

To all ullt,mined observer there is !'lOme resemblance between these fishes and the CatfiBh of the
......._._._._-_._ ,_._.~"_.~~~~~---~~.

I Tb(\I'(', i~ no (\vill"nc(', t,bat tlw bonea of tb.. Ameri<,'m ~p"~ie,, ever b&oome green, The llDoMe Green-bone l"lllBl>
applied in Enrope to the Ililver gllr-fi"i1h. .

'SCHLEGKL: l.)e Dillren VlIl\ Nederlllnd. Villl!Chell, p. 613.
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sea, to which resemblance they doubtless owe their common name, hestowell lIpon them b~- the

early English settlers. They are also called in this countr.y II Wolf.fi.l'lb," this being the COllH1lOn

book-name. In the Orkneys the name is "Swine·fi.sh," profe,ssedlr on account of a !,i<euli:lI'
mow~mlmt of the snout, whidl has heen obt:;erveu; while in Scandinavia the Hame "Stone·biter" is

also common. Anotht\r Hpecies, which may be called the Spotted Cat-fish, or thf'. 'V olf.fish , is

oceasionall.• ohtained b.y IhU' cod-fishermen OIl the ofl"lll.lOl'e bank", uml ha-s been takclI Ileur the

.'!hore in the Bay of Fundy. In form aull gelwral appearance it. is .'lilllilal' to the speeil';; just.

lleseribell, bllt instead of tram;verse bam!>; of browll or black it is lllarketl with lIumerou., circular
spots and hlotche8; I;ornetimes several of these are confluent, fOl'miug a large, irrl'gnlar !lIntel!.

Thi.'! speeies, Ana.rrhicas minor, Olaf8cll, Ims bp(lll observed 011 t.he coast of Korway thrt!\1g1wllt

nearly ito wbok .\xtent" llOrth of latitude 580; it oecurs in lcelaw!, whellt\(· were received llw fir,;t·

speeimeus, and 011 (Jur (lwn coast Iltts hl!lm seen in the Bar of Fundy and OIl seseral of tlle ballks

1101'1h of GeOl·~(ls.

Besitll's tllese two, there is the ;, Blue Cat-fish ", A. latijroll-s, which is mu~h ,mudler, rarely (~xceell

iug three fi'ef. iu leng:th, with a very soft au,! f1abhy body, and of a unifoI'lIl blue-slate or 1fl{)l\SI'

1'0101'. 'l'hii'l is a resident of the deep wat-erR, in two to four hlHHlred fathom", on the outf'!' edge of

the oft~shore banks, and has also been observed in the Hortherll parts of Huropl'. Dr, Heall ha,;

recent.l,'f ue8erihell a i'lpecies from Alaska somewhat resemhling Anarrhicas lupu,~, hut. without, til('

('oross band~; tlw color of' the alcoholic specimens is dark brown without bauds or spot.,;, allll witll
belly of light hrown 01' g"ray clOlllll.',(] with VI~Q' dark brown. To this 11(' 1ms given the Il:lllle

Ana.rrh-icall lrpturus. The ("!JeO! were obtained at Saint Miebaels.

'The ""Voir or Cat·fisheR are, emphaticailJ", loven. of cold water, their I1tllge eorreSpOJl(]illg"

elot'ely to that of the halibut, though perhaps not extending' quite so f~lr soutbward. 'rhey an'

almost invariably found upon the same feeding-grounds, where tIl£' Cat·fisb d",vour tbl' hellY)'"

;;;helletl crustacean" and mollm.ks which are too stI'Ongl~' protected t(J bl~ l!atcll by other fishe.s.

Accoriling to Fabricius it migrates from the coast to the deep sea ill tbeautllliln and returns ag-ail)

ill the spring, being aElsociated in these movements with the common IUUlp-fish.

It is impos8ible to imagine a more yoracioul:l-looking animal than tue Sml Cat fish, with il.~

massive heal! and long, sinuous, mmWlllar bod.y, it<! strong!..Y ra;yed fius and its vise-like jaw",
armed with great pavements of teeth, those ill frout long, Ntrong, pointed like thos!:' of a tigel' ..

clOfle!y studded, re-enforeed in the rear bS others I'ouuded awl molar-like, l.lda,pt.ed for erushiug til<'
lll::!jects which have been seized by the e.nrved teeth in the front of tJw jaw_ Tbf\ cl.mraeter of

their food bas already beeu ment,ioned. Professor Verrill fOllnd in the stowa~h of oue of the,,!,

fishes Over a quart of spiny sea·urchins, and it is believed tha.t upon these amI llJlOll llenuit·l.'l'ah."

tbey depend very largely for food. 'I'he)' are pugnacious in the extreme, and have bl\l:'n known to

at.tack furiously persons wading at low tide among the rock-pools of Eastport, 'Maine. "Then (JIll'

is lifted into a fishing. boat, which is a not unfrequent occurn~llce, it is necessary to kill it, at. IIllCt'

to prevent it from injuring the fishermen, by bitiug or stabbing" them with it", ;;haql spines. TIley
are qUickly killed by blows upon tho head.

The only rword of the spawning time of the Anarrhicas lupu~ ill HUl'ope} which I (jaIl at;

present find, is in Schlegel's" Fishes of the Netherlands," where it is Mta{:(~d that it occurs ill May

a.ud June. It ill probable that on our own coast the period is approximately the lOamI', since young

fish of one and two incbes in length haYe been several times taken by tbe fishermen in August
and &ptember. DeKuy statC!! that they spawn in .May. According to Fabricius, it "pawns OIl

~be Greenland coast in Mn,y alllong tile largest sl.'(loweoos, Ii short way from the shore. The largest

lodivit.luals of t.his speeie..'l. are six or seVtln feet in length, and would probably wl.'.igh forty ponntls.

The speeime-o mentioned by Richardson, tbree feet long, weigbed twent,.y pound".
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It cannot be said that they are at present of great economic imllOrtance. Storer, writing in
181i7, said: "By man;", of our fislwrmeu it is considered yery delicate, tbe smallest specimens, from
fin· to ten poulldt'i, are quite palatable when fried or broiled, the skin having been previously
rem ovetl; it is also oecasioll all.", .split find salted or dried amI flill okecl, antI is said to be, when thus
I)repared, ver.r good." 1

J'nrnell wrote: "It is quite comm{Jn in the rocky parl,s of the Firth of Forth, and a.lso fOUlJd

011 till' haddoek lines, and is occasionally taken in tue same nets above Queen's Ferry. About
JUJu; the young are about two feet in length, and are sold in the market for sixpence each. The
aplwa,l'a.noo of this fish is llOt very prepoflsessing, and the natives are not aware of it" quality as
foou: but if properl~' dreflsed aud tlisgllised b.y the head being cut off, it is oousidered equal to
mal1~' of the marine fiflhes."~

Yarrell <lays: "According to Mr. Neill, specimens of small size, about two feet in length, are

ffi"qu811tl;}' brought to the Edinboro' marht,; alltl thORe who are able to overcome the prejUdice!:!

caused by its appearance find it good food. Mr. Ho;y and Mr. Low have borne their testimony to
the excellenoo of it!:! flesh, and Mr. Donovan states that it is deliciouH. It may be observed here

that thi~ is th~ general character of the flesh of those fishes tbat feed 011 crustaceous animals. It
i~ eaten by the Greenlanders and Norwegians, as well as by most of the inhabitants of the northern
llart of Europe, the head a.nd skin being first taken oft·. The skill is eonverted into very durable
bags and pookets.3 Maim writes: "Th(~y occur along the whole COllst of Bobuslau, and are caught
1lI0~t, frequently of all from March to Ma.v."

r'ntnk Bucklllnd remarks: "Notwi thatanding the llglj' appearance of this fish its flesh is said

tfJ lw of a very good davor. It is· sometimes seen hung up in tbe shops of London fish-mongers,
awl I call, for the most part, say that it is very good j I can compare it to nothing but It nice veal

chop." DeKay also bears testimony to their excellence, saying t,hat "when smoked their flesh is
very similar to that of sa.lmon." Schlegelll:1Yll they are not eaten on the ooast of Holland.

011 the Pacific COaliit there is a ftsh of a closely-related genns commonly known as the Eel,

Anai'richthys ocellatus. Thi" species i:'l commonly knowtI as the "Eel," or ""Wolf-eel," the latter
uallll' pmhably having heel! given by some one familiar with the Atlantic Wolf-flsh. The name
"Azi<l" is given to it by the Dalmatian fishermen On Puget Sound,and that of "Morina" by the
H<-lliH.llS ~lt Montere.y. It reaches a length of eight feet and a weight of about thirt,'j' pounds.

'l'lw tlvt'rage length is five to !Iix feet. It ranges from Monterey to Puget Sonnd, lurking among

the rooks, and occasionally left by the falling tide. It is not rare about Sau Franciaoo, but

becomes much more abundant northward. It fOOds on crllstooeo.us, echinoderms, and tl8hes. All'

(lording to Mr. Locking-ton the broken shells of Echinarachnius e;rcentricua a,re often fonnd in it<!

stomach. Nothing special is known of its breeding habit-/:!, enemies, or diseases. As 1\ food-fish
it meet<l al WI1Yl<l with ll, ready sale.

77. THE BL:gNlfY FAlIILY-BLD1IIIDlE.

The Bleony family is represented on the Atlantic COMt of the United States by two 8pecies

of insignificant shle and abSOlutely without value. Upon the Pacific coast they are represented

by UUlneroul:i small fishes, mostl,'j' living abont the rocks between tide-marks, and {lfteD. exceedingly

abundant. A few of them live in the kelp, and some of them swim freely in shallow water. Large

individnaJ.s are oooaaionally brought into the markets, especially of XiphiKterm~, O~htkYIl

1Fi8b~8 or MaElsa.chusetts, p. too.
'Fi8hef; or the Firth of Forth, p. :«0.
3 BrUiab Fishell, 1~. vol. 1, p. lU8.
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lliola<,'(lus, and Heterostickm rQstyatlfs, often Belling aB "eels," at thirty cents p~r Iillund. In

general these fi.shes fue, from an economic poiut of view, entirely insiguificflllt, and probabl.r 1I0t It

hUlHlr(1d pouuds a year of them are sold on the whole coast. The LUlnpenus anguil/.aris is ofteu
taken in large numbers in the seineR, but a Pl"f'j ud icc seems to exist against it /tIll 1 Ill) oue will cat it.

The lbllowing is a list of the BlellnJoid tishes: LU'IItpenUIJ anguillaris (Pallas) Gill, from Cape

Mendocino IlOrthwa,rdj abundant. Apodichthys viouweus (Arrci;!) Gnl.; Xiphi'itt'Y rupt',stri.~ ,JOT. &;

Gilb.; Xipltister mucosu8 (Grd.) Jor.; XipltiRter chirus Jor. & Gilb.; Aproplarclms atropurpureus (Kitt

litz) Gill; ApQdiahthys jfaridll.s Goo.; Apodichthys ju~orum ,lor. & Gilb.; all the~e living amollg
rocks and ranging from .Monterey to Alaska; ~Muramoides ornatUJI Girard, from Cape Mendocino
u(lrthwar{\; OreumQoote8 infugripinn1.8 Uose. Smith j Gibb<HtKt<t elegans Cooper, and Hyple«rocltil«8
gentiliB (Girard) Gill, among rocks, chiefly from Point COllcepeioll southward; and fillall.y ~Yeoclt1l/lu

xatiri(mB Grd" Neoelinus Blanch<J,rdi Girard, and Heterostiohu8 YOstratU8 GirardI living in the kelp
alollg the shore from Monterey to Lower California.

78. THE TOA1H'ISK-BATRACRUS TAU.

The Toad-fi.sh, Batrfu;hU8 tau, called also 011 the coast of New Jersey aud in some parts of the
Southern States "Oyster·fisb," is ODe of the most repulsive looking fishes upou our COlk:lt, with its

dark, slimy, almost shapeless body and its mud-wallowing habita. In general appearance it resem
bles a sculpin without prominent spiuflS npon its head or upon itlJ fins. Although it is arUled
with by no mealls iOl:lignificant spines, wbich are capable of inflicting serious cut8, when tOllchen
tile;\' show no disposition to bite, but erect their opercular spiues in a very thre~rolling mauner;

trH"IW are so covered by the lax skin that they can scarcely be seen.1

Speci6S of this family inhabit the coasts of nearly all the tropical and t.emperate regions of the
wodd. The American s.pooies WM the fi~t brought tQ notioo, specimens having been sent about
1761 from SOll~b Carolina by Dr. Garden to Linnreus, by whom it ~as described under the name

GadWl tau, tbe great Swedish naturalist considering it to be a kind of c~8h. The llame which

he gave it refers to a character Dot discernible except in dried speeimens, the bones of the upper
8Urfaoe of the scale forming a group of ridges which Iesemble ill shape the Greek letter T.

Our species is found ill t:\hallow wawrt:\ from Cape Cod south at least as far as to the mouth of
the }1ississippi River. In the Gulf of Mexico, however, it is fonnd in deep water, and man;v large •
l)JHll'!a.re taken on the snapper gtollnda at a considerable distance from !:lbore. In the Soutb it
would appear to be somewhat more active in its habits, thongh frequently found on the oyster-

hed~, hidillg ootwoon the 'O"-lv'6\;\ of empty oYl'ltel'-5helll'l.

There are at tetWIt three distinct forms: (I) Th(!l northern variety, rarely exceed ing ten, twelve,

and even .fifteen incbe8 in length, the general color of which is broWIl coarsely Dlltrbled with darker
marks. (2) The southern variety of Gtinther, which is fonnd on the Floridll Keys and in the Gulf,

though often associated with the northern varletJ', which is simila-r in color to this, but haa the
body and the fins dotted and spotted with white. (3) A form found only in the Gulf, Batracltus
P«rdwt, which is much larger and of ? Iight-yflilow 00101' spotted and blotched with brown. 'ntis
iurm i.il known to Ute fuJhormen as the" Sarpo" a.nd the II Sea,.robin," the former name being uoubt

lees a corruption of tbe Spl\Uisb word 8l1pQ, meaning toud. This tbrm is said b;r Mr, Stearlls fre~

quently to attain the length of eighteen iuches. The color of these fLsh usuall;y coITesponrn. very

] A. cloeely !elated-form, TfuJl6ll!lftpltrlJ"- ~ _c>~Zo.e, which OOOIU'8 on the AtlR.lltie Bida of the t.thmnB of PiUlltbl,''t,
b~ tt'M~I'glands at thebaso of Its ~operculn.rspines, by lXl6an11 of whioh It oall iDtlict Injurious wounda; t~hiJl
befug obuost the -\7 il8h whlohp_ wenpo1lll of thia chal'aCter.
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~lose1y to that of the bottom 1I1'01l which they are resting, and, liIi:t' mUlIY oHter mmldy-watPT
>\pede!!, th(\;y have the pOWt'l' of changillg tht·ir color to lighter or uarker shad".'!> wheu expo>\t'd to

the light in shallow vessels with dark or light·colored bottOili. They are very voracious. fet'dilll,!

npon small .fishes of all kinu;;;, especiall.y upon auchovies anu sUlld·smelt, and upon shcll'l. el'abs.

sl.llilll}lS, amI marine worllls. ,. It ~('Cllrl'~ it" fuml rather b.... l:'trateg.y awl ..tea1th thal( h.... swi ftllt''';"

or lllotiou/' writt~s l\fr. Steal'llS, "hiding' under or hehinu stones, Joel,l:', 01' weeds, 01' steaJin;;" 1"1'('111

one cover to auother it watdws its vietilll until tbn latter is uear by, whell it darts forth witll ;(,

(Juickue1:l'l (IU ih) astonishing, COil sidt'rillg its usual sluggishlH'SI:', [lJHI lHH:k ll,p;ain to it" hill i Il~'

phwe, lwving (Illl' 01' lllon~ ti>ll1 in it" ..,t.omach a.IJtI on t.lw alert for other~:'

On tile south coast of New EuglatJd it ii;< found t;lliefl~' ill the "hallow bay".•lThe sautl.\" or

JlHlIlfJJ" oottom pf tlws/'," YlTites Stm'{'r, "is 0l'erJ..:T01l'11 with l·ej.grasN, muler 1'0\'('1' of which it Ji H'.'

ill ",eeUI it,:.- 'l.lltl finds ,.bllnduut "OlUT,e:,; of food. \V ht~re tilt' eoast" Oil tllt, cOlltrar.y, iii' lllnl'(~ ur it':';H

l'Odi.y, we, !lwet with it ('hit'fty uuuer l:'tonei;<. l';xamilliug tlw pi:!ctJl> wlU!h~ tbe watel' i~ but a il.'\V

in(~hei,: ill depth ,II. low t,ide, \"(~ Ret> tlla t llluler lllallY of the 'ltolles lIud smaller rockll the llall(l tm

ulle side har; lWl'lI rt'lllo\'etL Ica\'jng: a, :-;hallow cavity perhaps 11 foot. ill witlth and exte.lldillg" Iml;;k

heneath tile ~t01lt'. If we <Ipproaeh tl..lis j~autiously we shall prnhl1bly tli"tinguish tlll', h(~a(l1)f a

Tnatlti"h \'(·I".v Bludl ill tll(' IWHitioll of that of a dog as he lier; looking out of bi~ k(·nnel. 'J'hp ti"h

i~ at r('~t, amI llliJ:!;ht he o\;t'Tlo(l\;:I~tl hya careless ou"erver; a elm:er nttt'nfil)JI, however, reatlily <1L,,

tillgni.,lms the t'ljI·Y('. of it.-; browI mouth. am! fJeJicateJ.v lac-iJli ..~/.etl umtades with widell liN jaw,.,

HUt! olher part,~ of its bead are ornamented. It~ eyes, and sonwtimp'! the lULterior portion of it~

body, aro tmly heautiful. At tlw l'iligllt('Bt alarm it retreats oelJ('U.t.lJ.. tJI(~ ~tolle, but preselltI;y reap

}leal's; it is lyiu[{ lwre merely a~ in a safe resting·place, perhaps 011 the watch for its prey. But

(luring the montln) of June, ,July, and Anguflt we shaU ill many Instances be able to diHeo\'t"f
lilLot.Iler purpose; it is apparently guarding its eggs or young; we shall then tintl on the interiol'
surface of the stone the ;youl!g Toad·.fisb adhering, to the number of Bt"veral huudred8. Thes will
lie ill tlill'erellt st.!\,ges 9f deVt,lopment, according to the seaSOl1 of our examination. '\\'., may see

tIle eggH 110t. larger than vcr:.\' small shot; a little later the.y a.re inerea,sed in size, the ,young fish

lllaltll.v visible through their walls; a Httle later IiItill the young have made their e!lcape" but at'e

1iltHl attached to the stone. The attlwhment now, however, is a.ccomplish~din u. different malluel';

tJlf~ 'yolk lJot being J'et absorbed, occupies a ronnded 800 protruding b;r a narrow oriflce from t,lLe

1tbHtmffll~ and the part of this sac near its outer border being constricted leaves, externally to it,

It elise, !loY means of which, aeting as it /,lucker, the young :fish adheres 80 firmly ail to oocasiou llim

eulty in detadlillg it.. They l'flmain thUl;j until they have attained the length of one·half or thretj

ttlllrt.hs of an inch, or unW tlm yolk sac is eutireI;y absorbed. Duriug this period the adUlt tish

qeeupies tht~ cavity beneath the l'Itontl, and it· driven from it speedily returns. The fish is in aU

('lIse'! t,h(>o mother of the ;young onN', but that she is there for the purp<lOO of guarding them we

bav~ 110 means of derermining; we can only infer it."
At, Noank, Connecticut~ in 1874, I had an opportunity of watching tb~ progress of the SplIwn ·

iIlg seasoll. ,July 14, numerous eggs were found clinging to the stones in water one to two fed in

depth; later in the seUl>on, July 21, young fish, half an inch long, were plentY1 and Sepwmbcr 1
these had attained an average length of one ioch. Individuals, apparently of the !Second ycar~s

growth, were also common, and would average throo-fourths of an inch in length.l

l8illlll 8WarDtI writes; "In tb(\ Gillf of Mt\xico the Toad-fish llpa.wns in April or May. ,"Vhen itd yOUD~ hav..

hooD. hatahed, the older fieh 8\',cm t.o guard them, Rntl teach them the devic\l8 of aecurihg food in mucb the same

lUlInner that a hen doe.ll her chiakeu8. I have spent hour!! tu wlltehing tlJ"ir mov;,m,mt8 at this tim...., and was at 1Ir8t

mueh 8urprillEld by the sa~itysud patience displayed by tbf\ lla.....nt f...b."
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Tlw bottom teul!wratul'e of the water frequt:'llte,d II,\' tile,'11:' fish would aflJleBT to range from

[;(1(; I". to 000 F. In the more northern regions thI'ou~lll)ut which the,Y are distribllted they a ppf'm,

10 lll'COIlH' torpid, or nearl,'" so, in winter; and it is statt>d hy Storer that they are frequPlltly found
ill lJw JTlud b;", men ,"]lparing 1'1'11'1. The.... are YI'I':>" hurd .., aud when taken from the water win lip

fill' many hours, and ,'loon meover tl.wir· ol'dilJar:;' ~wth-it,\' wllE'n re.<;tol'f·d to tilt· wah·r. ,Vhpu

handled they uUer a 10lHI eroaking sOllud.

'I'll(; Toad· fish is very abundant throughont lilt:' whol!' ,,"xtellt of i t.~ rang'p" awl i" easily captured

wi1 It hook and lilll'. III till' Gul f (If MI'xieo Ill;tny are tal.ell ill "'t'illl'S, ::'.11', 8karnr\ st~ltes t1wt its

til',;1i is highly l'stePIIHJd by llIan,} of tile <+nlf fishermen. Dr. Storer writ.,/<: "Tllf' Tmlll-ti;;h is flot

(',OHl monl;.' (>;Illplo,),pd us all artie],' of food. lts generally J't'Jlul~i\'(' <lSl)('f~t eamWH it to lw lnoked

upon rat,her with dis~n.~t. 'fLJat. its f1H.;!l is delicate aUtl gnotl, lto\le\'I~I., ('au !o!eal'eely Iw questiOJI('(I,

tlwllglt t.he ,.mall Rizl~ whidl it, attaiUR aJl(l tlu' faet thM it 111'''1'1' i,'\ ta].;f'1l ill uny large'lwilltitie,.

prev/mt it. from Iwing (If all," l'eOIHHllit' "aIllt'." Pl'oti's"o[' Bahd also lwars t{'stitllony to tIl(' Hid

tbat, 'Its t!.t',sh if:, Y'I'l'y \,-W\,{,t ',\\I~l lmlat.'lh11:'.

1'111' 'l'o:ld.fi.'\IJ may he l'egart!t'd as eOllstitul.iuj.!· Ollt' (If till' lllllleY(']op{'ll l'/:'snlln'I'H of Oil!' waters,

alld it, call seareely he, (]1Jei'\tiollf'd. that ill futnro year;,; it will he eOlli'\id('r{~d all mneb wore important

tb:n\ at PI'l~~I~HL ~ 0 l;stinmtpf:, C;\n 1)(' giyen as tn tbt' llnalltlty llOW ;'f1'(Il'l~- \'lltl~rin~ i.lrh. CfllllllUllll

tiOIl, a.lId, Hi net' it i.'> aIm oM IlI'H'T oft\'Tell for sa,k, IlO price q \lota,tioll"; (:a II be Jll'e~('llted. It IntH o;til!

anoUler, lim] at l'relSf']I( mol'/" importll11 t, }'('lation til the fisheries 1lJHIl this: on al'l~OUJlt of it" greal

aUUl}(l;lrlet~ and it.'> jll'rtlll<l<:iIY ill tal,;illg' nit> book 'uniH'll for 1l0blt'J' g,llllP it is l'l~g-al'll('tl by Ihl'

tislWrnWll as ouo of tlwir worst pl',.. t.s.

The BatrU.<,lddu) areJ'('pl'('slmtt'd 011 the Paejtie ('uust II,' t hI' "Sing'illg-fi... ll," ()l' •• Toad·tis!),"

]>oricldhY!l po)'oxiJjxilll1Jx. 'rId... tiSll li\'('s Oil lHlUllly hott-Olll>; frum Ala,.kl.l to l'anamll, aml is PH'r,\'·

I\' herl' extremely a bnlldant, It reoohe.'l the l('tlgt!l 0 f ci ghtl't'1I i Itt'hell, bll t hl'i n g: llen'l' used for

food 1m!! no ('l'OllOIll k i tn Jlorta lll'e.

The family TricllOdrmtidre, which follows Batrnehidw ill the elas::-iticatioll of Gill, is mpn>/iented

on the Califol'llia coast h;.- the species 'PricJwdon &feUeri, lIll e>Jtray from Ala-ska, rurp];.- S(ll'li. Oil Uw

Atlantic eOIlRt this faUlil.'~ is t\ntirels ab>J('nt.

79. THE LUMP-SUCKERS; LUMP-FISH AND SEA-8NAILS,

Tng SBA RNAILS--LIPARlDrllA-;.

The t,bree familie8 GobUwoddrr, lApol'idilhr, and O.l/c!opl,erldro a 1'1' l't:'lH'l\sl'J1wd Oil our COitst

Ly Oleverltl species, most {If them minut.e aud of 110 I'I'oJl{lmie Yalue; (tlJ of tlwm dlaraefel'ized hy

tbe pI'\;,,l;enoe of [I, petmljar !iuctorlfl.l organ upon the helly, II lll()llit'll~ati(ln of tlll" "t'lItn\l lin,;, b~

wlJieh the,Y i\rn able t.o I~ling tu roel,;!) lind shell:> (I,ud tn rtltaill 11J.eil' positiolls ill elllTmlts of \l'a it'!'.

The Lump-sllckers, Lipar-is lineatus and L.l'1tlgflris, which [If(' tfmlllt Oil oyster and sl'alhlj) beds and

among: th(~ roots of the kl'lp, ;lnd along the ::S-ew England eoaM l are lllt"J'csting' from t}w fact tllat

t hey are ofteu parasitie, living wit hi fl Ule shellio\ uf tilt' lar~e S{~a II ops, ill eom pan)' wi ttl it I; mall

nab re6embling the oyster·crab. From the C1Jesape'lke lla:;' southward, anll in the Gulf of

~eKico, allied forms helonging to the genull OobicsOJ: occur, espeeially among- UlI' oY/olter.lll'ds, 1)111

these ahlo are of no l'eonomic \'a.]u(\.

THB LUllp·}'18H-CYCLOl'THRes LrMl'US.

To this group belougll a. fi!o!h which, thougll of little value, it! often seen ill our mill'ketl:l, auu

is SO OOBspicuOllill, on acc()tint of its grotesque form and striking colo!'sl that it. is worthy of passing
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mention. This is t,he common Lump·fish, CycwpterUit lumpus , known ill England by the names
"J..uUlp·sncker/' "Sea-owl," HUoek.paddle," and by numerous local appellations. Tbis fish is widel:\,'
distribuwl throughont the entire North Atlantic, ranging on our coast from the mouth of the OlJesa·
peake to t.he Stmits of Belle Isle, abundant in Greenland and 11'.£lalld, along the entin>, ·western
coast of Scandinfl.via, from the North Cape to the Cattegat, entering t he Baltic, aud not Tare along
the shores of Bast and 'Vest Prussia, well kuown in Holland, Northern France, amI ever.ywlJere
in the British Isles. The largest English specimen recorded weighed eleven aud a half IIOlwds;
the largest 011 our own coast, as observed by Storer, eigbteen alld three-quarte.rs pounds.

"The Lump.fiBh," wri teB Benecke, " Ii ..'es On the bottom of the sea, swims slowly and with di tl.i.

culty, and in :May and ,June comes into shallow water to spawn. The malo makes pits in the *md,
betweeD the stones, in which the female deposits its eggs. The male watches over the eggs, alld
later oYer tlle tender young which cling to its body with their suckers. Tbe num ber of eggi:ll'anges

from 200,000 to 400,000. It is a voracious species, which preys upon small crustaceans, mollusks,
and fi8h~~pawn.11

Benecke's observations were made in the southern part of the Baltic; tho spawning time is
recorded by him as probably not very different from that in Southern New England. Young speci
mens from one·fourth to one inch in length are very abnndant in Southern Massachusetts and Con·
necticut in Jul.r and August, swimming at the surface. They have not yet llssum~dthe ponderoUl',
unwield;r shape of the adults, and swim much more rapidly and gracefully. ]n Sweden, according
to MaIm, the ·spawning time is in June; "In I~ngland," says Yarrell, "in April and the beginnil1g

of Ma;y"-dates which oorrespond precisely to those gh'en by Fabricius for Greenland.
The male Lump-fish is sa,id to be very fierce in defense of its )·oung, and to be able to prot{'t)t,

them from much larger fish than themselves, eyen from the wolf·filSh. It is, in its turn, a favorite
prey for the seals and wolf-fish. At the tilDe of the spawning season the ordinar:\'T traTlslueeut
green color of the body becomes much brighter, and the under parts of the fish are of a brilliant

red. After spawning, tho red disappears and the general color of the bodS becomes dnll. "'''hen
in the season of the brightest coloration they are frequently shown in the fi.\lh markets, where their
remarkable apllCaratlCe attracts much attention.

"If the authorit.y of 8ir Walter 800tt is to pass current in ga,strouOJIIY," writes Richa,rdsoll,
"Lump, or Cock-paidle, as it is named in Scotla,ml, is a fish of good quality, for he makes Mr. Ohl

buck gi"'e the same price for ODe that he does for the bank-fluke OJ' turbot."
l~arnell stat-es: "On the west coaflt of Scotl:tnd 50metimes as mallY as two dozen are takell in

the 11.l~lnlOn Ilets at almost every tide, principally in tbe month of J nuc, when they seek the sandy
ground to deposit their spawn. The fisbermen boil them down with vegetables for their pigs, and
consider them to be fatt-ening food. The flesh, when cooked, is soft l'tnd ver;y rich, and is coDsid.en'd
by some of the inhabitant~ of Edinbnrgh as a luxur,r; but there are few stomachs witbwbicb it

Itgre&'l, in COli sequence of its oily nature. The maJes are considered the beet for the table." In
Swtland it i" also sometimes eaten in a l'Ialted state.

Buckland also has an opinion on record: "So great is the difference between the difflo'rctlt
specimens that onr fishermen consider thrm to be distinct species Rnd call them the U Red·lump"
and the "Blue·lump," but the difi'erenee in color and flavor is only the effect of the Beason. I do
not like tJle flesh at all myself; it is like a glne pndding."

It is litated that tIle Greenlanders ea.t the l1e8b either cooked or dried and the skin raw, while
they eat the roe, which is remarkBbly large,·fliter baving reduced it by boiling it toll pulp.

Perley records that "In the spring the Lump-fiSh approacl1estbe ebore8 of :New Brnnswiok
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and :Soya Scotia to deposit, its spawn. It i;,; then tak(>n in considerable numb(\r~ near tIlE' harbors

at Halifax, the larg~st weighillg about fiye poullds. Th('Y fll'e tah'll there of two different oolors,
the oue beill~ a dark \llne approachingtu l)\ack, aml the other qnit(l TeO.. Those of II Tell color
only are used as food; tlle,}' are considered good by mall:f, although yery tat awl Bomewhat oily;
tlw rlark-c,olored is cOllsitltlred very inferior and is not eaten."

On th(~ Pacific coast the Gobie8QciiUE are representt~(l l\y Gobiesox retiCillatll8 (Grd.) .T. & G., a

small fish four or fh-e inches long, adhering to rooks by a sucking disk 011 tile breast. H is found

from Monterey northward; and has no economic yallle_ The Cyclopteridre are represented b;y the

rare CycwpterWJ oruis occasionally tal,en in the Straitli of I<-uea, awl nortlnvard. The Liparidid.re

are represented by LiparilJ pultJheUulJ A~·res, and NL'OUparis mucosU8 (Ayres) Sh~illclacllller, "ma.U

fishes occasioIlli.ll~y taken about San Francisco aud Monterey, of no eoouomic importa'llce.

80. THE GOBI~S-GOBlID.m.

Tlw Goby famiI,V is rHpresented on the Atl:Ultic COllst b~- several Bpt\cies, nODe of whie:h han

ever b!\en foand north of Cape Cod, and nOlle of wIIi{~h are or ever can be of t,he slightest im}lor

tallOO. Chief among these: are the 8caleless GobJ'; Gobosoma alepidQtulII, which i" found btltweeu

Cape Cod and 1'exal5; t,he Chubb,}' Goby, Gobim 80poratOT, common along the Gulf COllJlt, and sev!'nli

~"Jlecies belonging to t.lJll genera Eleotris and ])or1llitator. They are not enllJ ahundant enough to

b!, worthy of mmsiderntion as fuod for other fishes. On the Pacitic coast, tbt're are several slJIall

;,;pecies, which may lw Heml l.ying 011 the bottoms entering the lagooIIS. They real'.!l the length of

tlmw to six inclH's, and are of no economic importa.nce, though the ChinC8e eat Ow JJOIIg-j&wed

(i-ob.v, GilUckth!IH mirabilis, IBId its llesh is said to be very good. The other species are Gobiw:

(/lauco/rrenum (Gill) J. & G., in T'ngpt, SOutH]; Lepidngobiu8 grncilis (Girard) Gill, from S:HI

Francisco northward; Eu.eyclogobius Kewberrii (Girard) Gill, rard.}' !:loon about San Franci",co, and

GUlichthys miralnUs Cooper, found the entire length of the coast, but abundant onIJ' from San

Francisoo wutbwa.rd. The la.tter !'\pooiea bl.UTOWS in the muddy bottoms of the lagoons.

81. THE SEA·ROBIN OR GURNABD FAI£ILY-TRIGLIDAl..

Th'll, family is representt'd on our Athmtie coast by senJral spooiw,; some of tJWlll being quite

abuudant. The m08t 8triking of them all is t,he Sea"lmt or Flying Gumarll, ])flcfylcpterus 1'olit(f'n.~,

which is remarkable on oecount, of its enormOllS 8pl'eadiug fins, llirw'r than those of II t1~"iug',ti,..;h

Wings whieb, however, are not sufficiently powet1'ul to lift, th(, body abo"e the surface of the wlltpr,

though useful in mainta.ining the equilibrium of the heavy.ileadt-d botly 8wimming through the

water. The ('"olors of t\le bodJ' ltnd of the fius al'e ver~' brilliant, aTld the fish is often exhibited as a

curiooif.y. It i@ found along our entire eoa lit south of Cape Ood. and in the waters of Brazil; II ls()

in the Mediterranean and in the nflighborillg part,!! of the Ell'!ltern Atlantic.

The genus PrW~tUfJ, of which we have five ~ilecimeTJs, resembles DactylopterWi ill gt'lleral

fnrm, but the wings are much smaller, while two or three of the lower rays of these fin,'; are" devel·

oped into finger.like a.ppendages which ure used ill stirring up the weeds and sa.nd to rout out tIle

small animals upon which the.}' feed. In Southern New England there nre two large specie;;, P.

Palmipea and P. etman8, the latter distinguished. by the JJte86nOO of dark stripes upon its sidl'''"
These attain the length Of fifteen to eighteen iuches and tbe weight of one and a qua,rttn' to two

POunds. They h3V~ excellent food qualities; but are eaten, J:ilO far as we have record, onl:> ill tllll

Vicinity of lIartford, Oonnecticut, where they are known BS "Wing·fish!' They a.re taken in gn~~l.t

quantitiee in the pound-nets along the Vineyard Sound, especially the unstriped t;peci68~ the hahi t8
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of which af~ UPtt.tlf underRtood than those of the allied species. It fOOl.ls upon crabs; shrimpd; and
small :fishes, I

In Vineyarrl Sound the Bea-robin ..pawns during the 8umrner month... A specimen obtained
at ,,"~ood;s Holl, August 12, 1875, contained eggs nearly ripe, Another, observed at Noank, Oon.

nooticnt, .Tut", 11,1874, was in pfecisely the same condition. Lyman stares that in 1871 ttle egg",
wbkb are bl'igllt orange, were thrown up in quantities dUring the la,l<t third of May on thp beach

on tlle hIller parts uf ~"!aquoitBaJ', .and tile fema/eIi! bad wen developed spRwn in them,
The species .im~t mentioned afe found as far north as Cape Cod; the web-fingered Sf-It-robin,

P. palmipts, ewm north of t.he ca,pe, two or three specimens havhl~ b(Jen obta.ined in the vicinity or
Halem amI Lynn. 'l'hel>e two species apparentl:,' do not Q{:CUl' much to t,he south of Cape Hatteras,
antI OIl our Soutbern coast tlwy are mpla-ced by othf'rs which are smaller and, at presentf of TIU

N',OIlQmin i1l11wl·talWtl.2 The genus Primwtus doe.... llot oncur jll Europe, the tiUllily being there rep

resented by 'l ycry ~i1l1ilar form, genus Trigln, which, howewJr, has still smaller wings. Its habits
an, much the same, .A single sp(J(Jimell of the ned Gunlltrd of EuroJli'f Trigla cuculus, i!:l said to
han~ once been taken at New York, Enrolle has nille species of Trigln, most of which am highly
('stel~Illt>(1 for food; ~omll of these species have lwen known to aUa.in the length of two feet and tIlt'

weigll t, of elt,ven !lOllJJd",. These fishes are lwld in }jigll estjmatioll, ann are frequ{,TltJ,v seml in tut'

market-H.

USF.s.-Pilrtlcll writes: "The Ued GUl'uarll OC,CUl'S 011 tue DevollshiJ'e comlt in great number,,;,
tHH.l 011 /oIOltlfJ Q(~(;asiow; HJOw~aDds of them lna,y m.l &cell exposed ff)r fialfl dniJ.y, eSJI(\(:iallJ' in tlwill'

Elman towns wbere the trawl"boat fislling is carried 011. 'l'he flesh ill firm and well·flavol'ed. The

Tub-fish, 1'. hirundn, is of frequent, occurrence OIl the west coast of Scotland, and is oecasionall,'

hronght to tllt~ Edinburgh market. Its flesh i!l firm and wholesome, and i" CODsiderc-d by SMIle to
be superior to the la08t species, but ill geut"l'al more dry. In the north of' Europe it is l:la1ted for
kL'tJping, The Gray GnTlJard, T'llurnardUIJ, is .considered b;V all fishermell richer nnd swooter tl11W

any of the other Gut'nards, although ill the markets it is leBs sought after than the RetI GUfnurtl,

which is the drier antI worse tiavored of the two. It is taken generally with hooks baited with

DlnR;;els. '.fhese fish are ta,kell ill very great numbers in the trawl-I1etsj they appear to be much
morl! II.blludant 011 the Europe.an coast than their cousins, t,he Sea-robins, with u..l'J Thli'ir recom

JJHmdatiOJJ$ :H't; quoted hero in order to draw attentjon to this neglected group of &1108, which an'
(~l'l'tainl~' '1Hll'th:,' of greater consideration than they have hitherto I'flooived,

MI'.•J. Caf8011 Breyoort has given the following testimon~y regarding the food quftlities of tu.~

Awm'iean species:

"The 01l'rnanl as an edible fish.-Among the fish that may he clas8ed all edible, but which
an~ f>llth'el,Y neglect"'ll here, is the Sea·robin, Grunter, Dr Gnrnard. Thil'! cnrio!Jd, but rR.U-lel' for

bidding creature, i8, in reality, one of the most delicate mOl"!lflls that can be laid before all tJpienrt<,
the flesh being !O;llow-white, firm, and full:,' as good Q,$ that of the king-fish, or wlliting. II) fact, it

woulll 1m hard to distin:;tuiah them when Illaced 011 the table,
Ii In Europe evel'~' OD(l of the ,a,riona kinlls of Trigla, or GUl'llurd family, is aoughtafter eagerly,

and find:> a ready sale on the fish,stalls. They have eight or tell kinds of the group there, and we

llave but tlix here; aU but one dift'erent frol\l the European kitlds, tbongh belonging to toe same
,.. - .------_.~-_.._----~---

'Sp<lcimeU8 caught at Wood'~Holl, Ma»ill«lbu80ttti, May 29, i871, llontalned IIhrimp, CYa'll!jOn "ulg"l'i~, (l,ud Ii sUi~ll
t1onndf'r. Anot.her, takan Mil." 29, eoutllin<'d a small bNOcil-j}~ A_IX, lip., :and Crtmp'''' trfllyari&.OtherB, dredged Jtl

Vineyard Sound in AngWlt, contniued arabs, Pa..(),ptm~ Say;, CalW<W irrorahui, llbd IImall fishell, Another, tllkell "l
Noauk, COllllecticut, in Jnly, 181-1, contlloined lIand-ft~ll.Il, [J'/wrola i'Tt'Ol'af4 ll.Dtl Anlpelilloo~p.

• A single I!pedmeil of S.palm~Willi taken by Mr. C. H. Gilbert, at ChlU'lellwn, South CBf'Olina. ill 1882.
3P,&.HNKLL, RtCH4HO: Fillliell of the Firth of 1"orth, l83e, p. 174.
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family. 'We shall not attempt to describe all theRe fhlb, which resemble each other \"(,1')' ronclJ in

an but thc color. They all have larg-e heads, sheathed with rough, bOHy plates. and armed with
many acute point", and tbeir dorsal fin has also several sharp, thorn:.' raJ-A, Thtlse prickles are all
erectt!d by the fish when takcn ali \'t!, l~[ld -they jndict. a pilinful, though [lot, al; mllll)' Sll.y, a, POiSOll'

ous wound. The broad month is furnished with rongh, but not sharp, teeth; tll(' pectoral fins ill

1Il0~t of the ~pecies a,re "ery long, and l;all be cXllanded likc a fan, whence tllcy are sumetimes

callell Flying· fish and Rlltterf).y·fish. It is doubtful, howen,r, wheth('r tbes eau actuaH:.· fl;r like a
ft.rilJg.fish, hut HillY lIa.n~ been 8aid to 8kip frolil wan! to wan~, a peculiarit}' often allnde(l to
by b:tlieutic poets. TluW al1'O ('mit a ",ruutillg k;tl1lnd, whieh (~:l1J be distinctl,\-' heard ill still weather

while lying at anclJOr 011 a sha.]Jow, which the.... frequent. At sneb a time tb,' Round resemhles the

distant lowing ot' kine. \Vhf'u frellbl~' takl-n from the water they grunt quite IOIl(lI~', whencp

their popular H:1Dle of Grunter, Ol' Cuckoo·tislJ.
,I The Ournards li\'e Oll crabf\ and delieatl· fresh food, taking all Huch haits readily. on a eh'au

hottom, amI they 8ometiIll(;f\ allllOY liI'lhcrmcll hugely b.... their vorueity. '1'111:''''' play W(,n Oil the
h(K!k, and a la.rge one tugging at a roll is (It'tNl suppm,e(} to be a gauw tis}! mul it l'riz('. till tilt'

ugl .... Sea-robin, with his spiky helmet, ~hows himself at the s\11'1':1ef'.
"The Gtlrllards of our 00:11:\t8 do not. r(',acb a largn siz(~, at lea,..t we La \'e but rarely s{'elJ allY that

weighed over a JlOlllld, while. ill Eurtlpe some of the 8peciei-l, t<ueh as the Tuldisll, Tr-iglo. hirltlldo,

haye been fOUlld weighing devell ponm18, and tho~eof s()yeu 01" ei:;ht art' common. The Red (-);111'

HaNI, or Rotchet, T. cumtlu.l~, a.nd the Pilwr, T. lyr{J~ n'aclt t)Jree or tiJUr p0l1ml"1 ~l \"{I'r:lg'illg' abont
1wO j while t.lw other BuroTwan kiudlS resctllbh\ our~ af! to si,\('.

"Small as our species are, the:'i' arc not tlle leslS delicate when cooked, amI Wt' llll\"(' often \"('ri·

tied this fad. Ther a,re sold in England by the llllllll)er, aIlllno! by weight, 1'01" t,heir large headlS

are inedible, while they add, perhaps, one·/.J1Ulrter to their weight. The ElJglish lislwrmeu takl'

them almost everywhere along tb c coast in III rg(' tra w 1-Jl ch" COIli-lt rndcd for th('ir ea Ilt 1\n\ t hongl!
ot.her hottom fish IUfly find tLJeir wnJ" into the llet. The"e trawlt< are gell('mU:.' tweln' or sixteell

feet, wide at the mouth, with a bag proportioned to their heum, whieh has OWe or two labyrillth."'I
likt' a fyke·net im'ide. The trawl is managed from a large sail·boat, with a hl()(~k anci tackle, all/I
it< hauled in water as 110011 a" eight or hm fathoUll'. 'Ye do not recommend this I'l)f'('ial fh;llf:'r~' 10

onr eoast fishenuell, as our Gurnard8 an~ small, but wish onJ~' to call att('lltiml to tlu" edihk (pUll.

itie8 of this generalI.r del'lpi8ed fish.
"]liscator (the anouymonl:l autbor of the I Practical Anglt,r·). in hi" ('xcellellt litth' tre:l!,i1'c

f'utitlell 'Fish; How to Choose and How to Dress,' puiJlished in 1843, "a.r1S of the (l-urnanl that
tlwir flesh is 'white, excellent, excc('dingl,y firm, awl shells ont into Slll)W~· ftalil'l', amI is of a

remarkably ltgreeable fta.vor,' amI that' they keep well.' He r('eommeJIII~ tlJem to be hoiled-that

it<, the large ones; while tbe small oues ma,\' be split and fried,
"Vv~e haye no popular names for the "pedes that ar~ found in mIl' waterlS. All are called

Spa.robins, Flying-fish, Grulltenl, &c.
,. Ha\'illg drawn attention to t1lis first as one that deserve., a phwe Oil Ollr tables, we leilve his

fat('. hereafter to tb{~ tender c\are of a good cook and a discerning palate."
Another membel' ofthis famils is the Perilltedi'llm miniailltll Goode, a hrillillll t rtlu tillel\ies recentl:.·

dirroovered by the }<'ish Commission ill the deep wakl'S Oll tbe coast of Southel"ll .Kew ElJgland.

THE AGONUS FA:MILY.-AnotLJer Hlmi1:.- c1oS\lI.r ro1ll.ted to the family TrigUd(l' j~ tlJe fa.mily

AgoH4ditl, tile members of whkh are remarkable on aCC-QIUlt of tbeir aug-iliaI' bodies (!lwaHe(1 in
spinous, bony plates; it. is represelltetl on ollr east coast bS oue spe('ip". 'nH' AllpidQ]JIf()rflidl~$

17 :F
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tlwl1opwrygius-the" Greenlander," as it has been christened by the seamen OIl the Fish Commission

;;teamer-bas been ob-served as far south as 'Vatch Hill, Rhode Island, and is quite abundant ill
deep wat(lr north to the polar :rogiom", having been frequently observed on th~ coast of Greenland.
'l'his fish attaint'> u,leDJrth of seven or eight inches, and, aUhongh it is not much thickflr or Mlfter
thau an iron spikl:', is sometim~s fOlIIld in the stomach" of codfish and halibut.

"Ou the Pacific coast," writes J>rofessor Jordan, "the Agonitlre are reprf',sented by numerous
speci('s inhabiting doop waters from Sailta Barbara uorthward. Thl."Y !lave no economic im portance,
being bronght into market only by accident. These species are Leplagonus l'errue08US (Locking
ton \, ,J. & G. ,= fA'ytagrn.ux (£lIoljttrl"nu<l, J. & G.; PodothecU8 acipenscrinu# (Pallas),.T. & G. .; PodothcmM

rnlsus, .r. & G.; OdontopyxUr trispino8us Lockington; Bothra,gonu.Jl 8wani (Steind,), Gill, and A~pi

dO}lhoroidcs incrmill Gthr. The TrigJidre are represented by PrionotU8 xtephanophrys Locking-toll;

rarel;\1 lleen at Sltn Francisco."

82. THE SCULPIN TRIBE-COTTIDlE.

SCULPINS OF THE A'£LANTIC COAST.-On our Atlantic coast are foulld several species of

this family, generally known h.y the mlmc "Sculpin," and also b~' su{',h titles as "Grubby,"

"f'uffing-grubbS," "Daddy Sculpin/' " HuHbead,t1 "Sea-robin," "Sea-toad/, and" Pig-fish." Theil'
economic value ifl little or nothing, but they are important, as scavengert;, and are used for lobster
bait. They are often a source uf great annoyance to the fishermen hS cumbering their hookk aIHl

by stealing tlwir bait_ 'rilc most abundant flpecies if! the Eightoon-spined Sculpin, Oottus octo

decim8pinosus, Which freqnents shallow antI moderately deep waters from Labrador to New York_

It is usuailJT associat-ed with amnch smaller species, Cottus umeus, whicb rna;r be called the (, Pigmy
Sculpiu," ~lDd wbich ranges from the Bay of Fundy to New York.

Cottus 8corpius, of Europe, is reprelii\enwd on our coa8ts by C. 8corpim subsp. grom[andic1t8,

which is abundant everywher(l from New York to G-reenlatlll and I.Ju,brador. Tbis subspecief'.
has been fountl 011 the coast of Ireland,l and the t:ypical CQttU<I scorpiu8 has been shown by

Dr. Ht'Jlll to ocmJr ill Maine. There is ll.}so, in addition to several insignificant speoies seldom
seen eX(\t:lpt. by naturalists, a large, brilliantly colored form, known as the "Sea-raven," "Roc~k

Toal1·f\sb," or "Deep-water Scu1llin," whieh is found as fnr south as the entrance to Chesapeake
Ba,Y, is abundant throughout New Bngland, and has been discovered oft'the coast of No~a Scotia.
This fish, HcmitripterW! ltispidus, or H. americanw~,attains the length of two fl'.et, and is conspicuous

by reason of its russet-orange or briek-red colors; its barlequin-)jke marking~ its warted bOlly;

its grote8qnely (llongat(>ll fitl!:>, and, above all, bj' its pl.".culiar babit of swallowing air until its belly
is inflated like a balloon.

These fishes tood upon all bottom animals, mollm;ks, crustaccans, sea-urchins, and worms,
and may also he found in the barbors devonring an.y refuse substances which may be lying 11[1011

the bottom. Thl~Y breed, for the most part, in summer; and certain species; like the Sea-rn,ven

amI the Greenlaud Reulpin, at that t.ime asSlllnfO ~er~' brilliant colors. They are not eaten by 0111'

lleople, althongh the Se,u':'lNen ill decidedly. palatable. ThOBe specie8 which octJUr in G-reenJaud

lInl said to be eaten by the nati~eEl.. As bas been remarkf'd, they are a source of annoyance to

fishermen, whose bait they stAlal and whose books, el'pedally tbe hookf! of their traWl-lines, they

(>neumltt'r. BO~·8 deligbt to (I8,tch tlwm and fix a piece of light wood between their teeth; they

l\.,l"e thoD unable to swim and struggle vigorously at tbe rop of the water.

About the fish-curing stations they are ·very abnndant" and exceedingly useful asscavengets,
._---~~~~.,...._---

'4ooal6 af Na.tural RilJoory, 1841, p. 400,
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gorging themselves with refuse thrown back into the sea; they care little for the presence of man,
and can hardl;y be driven away, even when roughly punched with R boat·hook.

III the lakes and st,reamB of t,he Northern States an~ tlumel'Ou,\; ;;pcdes of Urauide-a. ami a.llied
genera~ known in some localities by the English nameo!' "l\fi1lCI"~Thumb," also called" Bull·hNldst
"Goblins," ., Blob8," and " ~-ruftle-jaws." The,\' are small amI of IW importance exccpt as the fo(.d

of htrger spedes.

SCtJLPINS 01' THE PACIFIC COA$T.-Tl.u>, CottilIm, ;lccording to Jordan, are represented on
the 1-'a.cifie coast hy about eighteen sepal".tte specie'\;, known hy such nallle,\; 118 II Sculpint "Dr1l111

mer," "Salpa," ".JOIIllIlyt "Biggy·headt aud "CahezoIl." Only one of thel:1e <llK~cies, Scorpa'll
ichthys marmoralu.s, has an;y sort of l\·conomk importance; the other... milS be ~Ollsidered collect

ively. The names applied to them mas be hriefl;y considereu. The Ilallle Sculpin, of courr5e, is
derived from that in use for the Atlantic I:\pecies of Cottus. "Drum mer·' comes from the quin~I'iug

nohie made by many species when takeu alive out of the water. .. Salpa" il:1 a Spanish word for
toad, and applied also to species of Eatruchidre. .. J ollllny II is aPI'liell onl y to very little Sculpin>!
along the shore~ notahly Oligocottus maculo81UJ. The sallie llame is given in the Ohio Vall(\y to

fishes of precisely similar habits, the EthMstomatinw. "Biggy-hea{l ,. and its Spanish cogllRte

"Cabezon~' are used by the Italians and Spanish about J,fontere;y, Santa llarl.Jarrt, and ell:\ewhere,
for difterent Cottidro.

:Most of the Cottidre feed upon small .fi~hes, and especially cru8ta(wa; amI species, EJ/opltrys

bison, being a vegetable feeder. All take the hook readi.l.v. 'I'he flesh is poor, tough, and dry, and
the waste by the removal of the heau, \risoora, am] skin is so great that ('wn the Jloorest Iwollle

do not use them as food. Various 80rt-8 (notably LeptocottllS armatus) are dried hJ' the ClJi]le8e~

who consider them the poorest of ull dried Dshes.
The spe{jies are: PsychrQlu~8 pa,radOJJ'1l8 GtllI"., found frOIll the Straits of Fuell Ilortllward;

A8celwh.thY8 rlwdoru8 Jor. and Gilb.~ also chiefly northward; Coitus polyacanthocephalul! I'alla~, one

of the largest 8pecies~ from Cape Flatter~r northwl.inl; Artcdiu8 la·terali.>l Grd.~ found among the

rocks from Montere.\ northward; A.rtediW! IIOtm;pilQt1(jJ Grtl., ill the kelp~ et(:., from Sant,a Burbam

to San Francisco; Artediu8 fcncstralis Jor. and Gilb., about Vanconver's Island; Artedilf)j tjuadri.

8criatus Loe.kingtoll and Artediua mega.aephalus Lockington, taken in deep water oft· San I~rallcisco;

Artediu8 pugctk·usils Steind., in deell water from I'nget Sound lIortltward; Hemiiepidotul! spinol!lIiJ

Ayres, found cbietl:r about San Francisco and Montere:,-, and the large Hemilel'idotltH trachuru'f

(Tilesius), l'anging from San Francisco to Alaska; EtwphrY8 bi-son Grd., a lll.,rge species, the i:mlt;

member of the group feeding exclusively on plants, rauging from San Frallci"co to Ala.!;kll, awl
l\xceedingl;y abundant in Puget Sound; I!Jco'ry«m'ichthys marmoratUJ.! Gn!., noticed below; Leptocottl111

«rmatwt Grd., the commonest of all the species, abundant in eyery bay; L-iOCOttU8 hirllnlloGrd., lmd

OligooottUIJ anali8 Grd., two species ranging chiefly southward; Olig<lcottUJ.! gl<Jbice]Js, Grd., and Oligo

cottus maculosus Grd" small and acti.e iubabitants of the rock pools northward; and, finall.r, the
curious Ble]J8Wll cirr1wll'U8 (Pallas) Gthr., NautieMhY8 oevlofasciatus Grtl., aud Rh(/.'mplwcoUus Rich

U·Yd80ni Gthr., Alaskan fishes straggling southward to San l<~ranciBeo. III the fresh waterfl awl
often running into the sea are Uranidea aspcra (Rich.) J. and G., and Uranidw gulolJa (Grd.) J. amI
G., found in all the streams llOl'th of the San ,Joaquin. Only one of this numerous <lerit's merits

especial consideratlOll, namely the HCabezon," Scorpwnickthy81/WrmQratus (A~'re<l) Gn}. TIll' wUlles

.. Cabezon," "Seulpin,'l "Scorpion," U Salpa," and" Biggs-head" are applied to this species. TlJe
latter is heard chiefly among the Italians, who have ft.bout, Montere;v and elsewhere adopted the
Syanil!lh "Cabczem," which appears to be the most dil:>tinctive term. The nsme.s "Sculpin," "Scor·

pion," and "8alpa" are applied to various other s.pooies, and are rather collecti ,·e than Hpecific names.



260 XATFRAL HISTORY OF AQlc ATIC AXDIALS,

Thil'> ~peeie~ rt'3.e[ll's a h~lll!th of 1IIore thall two f(\et, awl ~~ weight of mort' than ten poullds,

Iwillg by far the largest member of its family Oil the J'adft(~ (IOm~t, It ill fOUlHI from San Diego to

Yietoria, hut is mor!', ahnndant libont 1\Ionh\rey <llltl San l<'I'arwi8Co thall either Ilorthwal'd or I'>onth

want It ill habit,... tllt)(ltJril t~\ tl epth", and irs takt".ll in cOIl"i dl'fa.bIe lIlUIl bel''' wi tll gill -netl'! and hooks,

It. ft'(~d" upon (:rnstacea awl ."mall ti!>h. Its value irs vi'r,V small; the flesh being tOllgh and fhworles8,

,lIltl it iloi nlrdy sellt to till' market when goocl ti~h are ;thlludant.

83. :ROSE·FISH OR RED PElWH-SEBASTES MARlNUS.

Although upon tht' Wt\st ('W1St of Xorth A uH'l'ien th.' til'lhes or the f;utlily U'('mpwnidll') an' fllllOUg

tilt" Irlost irnpottanl, tbere art' Oil lr four speeies 011 the Atlantic coast of Nortll A llleri(~a; of t!wst',

two lw \'t.' betm di~co\"eredwithin the pa"t yt'ar, and tilt' other>;, tlwng'\J wdl kuown anel YI'J'S wiuely

tli~trilllttetl, are not of great importance. Tht' HOi'le-li1';h. 8dmxtcli IIHWiltll8, i~ COU1';piellOUs anu unitjUt'

a 1lI011g eol t 1-w~ter Ii ~ he" hy it" hrill ia II t ,W:lrl{\l, ('Allor; it is also kn ow II as "1{etI Perc1l t I " ~orwll.r

II adclock," "HellltlurgaJl,r' and "~llaJlpel';' as .. Bream" ill (i ]ollct'ster, "la~saehlll';dts.alltl called

".Iolm 1)01'y" ill Halitil'x, ),"0"1\ f-;eotia. It i" fountl ahiO ill };ortheru EurOlll", where it hag ht'ClI

l'I'corlletl as far south a" ::\mn:astie, in XortheTIl England, latituth' ,);)0/ ami it llafl, a11'\0 Iwell

foltud III /dlCrdeen alltl HerlYiek. amI ill Zt"thwtl, wlwrt, il is nllll,tl "J :er~,\'H" aud ")iorwa,v
H:lthiode,.

Uu tlw cal'ltel"lI ,;idt' of the );orth S{·a· the species ha" not bel'lI St';'B SOUOI of Gothellix)rg,lati.

tmh' 5f:!O, bnt is s~lid to lie almnuallt alollg' the putire westt'Tll coast of :Norway to t,LlI' Xortlt Capt'

fwd '~arellger f)md if} Eil;,;t FiflUJark, wlJil", ?da,zmgmn reG'tIi'd;J it from Ban;11 Island, and Soomsb,r
fOlllld it, at 8pitzhergc~1I; latitude 8(10. III Icelaml it i.": aOlllldnnt, and in Davi,,' Straits, at leat,lt ail

Jilr HOItll 1115 DiOleo, wllCro it is foulIll al'lRociatell witlt the halibut, anti i" said to l,ollstitute a liberal

.'lh:n'\, of its food, In Eafltern Lahrador,. }) bOllt Xewfolludlaud, alltl in HLP (;'ulf of Saint LaWrflllCf',

il i" ahundant, and al<lo altmg' the shores of Nova Scotia and iii tlw Ba;Yof Fuiltly. In tlH',...e

lIUrthd'il regiolls the ROl'lc-JisiJ prefr'l·s shallow watpl', autI ma~' be takell in the great'~<lt almllu,tlwe
ill till' ha}i'\ and around til(' WIJf\.l'v!',>, ill 1'00Ilpa,uy with the ~cull'ill" and the (:HUller or blue pert'll,

011 til.: eoast of tht,Enit,(,tl Htatt\s; !;outh of tile Bay of Fundy, the,\" aJ'(' mrel,Y Reen near the short',

1111 t lin ve heen fOli nd in dr'ep wat!'r in all pa,rts of the Gulf of .M aiut' Hllti Ma8saeltlll'\ett>; Hay,

and abo almndalltl,\' :,;outh of Cape Cod. In the fall of 1880 the Uuited States Fish Coullni~8ioll

uhtaiJII't! ~1'I'1lt -~lwllltitieli of t,!J8W, J'(J1111J;( 1illd old. lJeKllY iucJudlJtI this lish ill his .New York 1i~1.

8tating. howevc'r, that it Wit15 ,"l~r,\· rare ill those waters, He remarks that" the (~Oa8t of NC\Y York

i" jlrobably its extn'lIW ~olltherll limit."

Of laW ,v\':'itrli lltJue haYI~ bt'eIl takell south of tht:· lom)'}it,)" already mentioDet.l; whkh was in

·water from om; to three huJltln'(l fatholU8 in depth, ltt tbe inner Adgtwf the Gulf Stream, from fitly

to olle bUIl(IJ't\d miles SOllthwest of Newport, and about the same dilitance east of Sandy 11001"

A ltundJ'cd Ill' two hUlldred miles fartller south it is replaced by a fillh rescmbliug it llomewb:tt ill

tbrm Ulltl (~olor. Sc(lrpa~n(/ davty [.{)pte ra, De la Roche, discovered by tbe Fish CommiS!lion during

tbe, past yf'ltr, amI by 8corprelUI 8tearmi, detected n.t Peusacola by SHas Stearns, and at Oha-rIp;;·

.ton b;r C, II. Gilbe.r1"

it mas fairly be said tbat the Hose·tlsb, a~ l\ shOl'e species, is 'lOt kuown south of parallel 4~o,

",bieb is 13° 60uth of it.. trausatlantic limit, 'Vhen the doop waters of Southern Europe Ita'H'

bOOll alii careJnlly explored as those of the United States, it is probable that the range ~f this fish

will be extended considerabl~- farther to thc"60uth,
~_._.~ . _ ••.~~~__ r_

I I,) ,li~tiDdi'>JI from the" bit'''' 1'''1'"h'' or "ennnlOr" (Ct<moZab1"" ~.lt.), which it reJlemble. in fonn, but llot
ill c{llor.

'QCNTUF.U ; Cat. Fhilieli Brit. MUll, 2, p.96.
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The te,mperature range of the UOI'l~-fil:ih oorrespowl.'l dosel~' to that of the balilmt, alitl it.s

limits will, OIl more eareful ~tudy, llrolmbly bE' foulld included between ~20 amI ;)(10. It io: fOl1wl

everywhere OIl the shallow off-shore ballk~ north of Capt', Cod, where it attaillls iti; g;reate.'St "iZl'.

A speci/llf'Il, brought ill hy olle of tile Glollcester halibut ~chool1er,." wal,: about two ffOet ill I('ng-th

and weighed ahOllt fmnteell lIOIlIHl~" Alollg' the Maine eoaM, they are nnwh sumller thall tlJi",

rardy l'xceellillg eiglJt, or tml iIlehe~ a.mI thl' \H~ight of twel'n' oUllces, lmt oeeaHionall~- g-rowing to

the weij.\'ltt of onc am] a half pOLludlS,

III Sealldina\"ia t.here baye lwell rec.;oguized two Olpecieo:: om', a la-I'g<', onlllg.'-e'l1()I'l'll form,

llllmbitillg" th~lJp water, kllO\Vll to the Norwegians f1fo\ tlw "Ned-n,'Sll" (Hii;!.th,;k), Hlid t'ollsh.l{'rf'd to

hj~ S. marilll/1> (i". nOl'/re!Jicu,,<); t.he otIwr, II ,<;llWH'il' Ilpeeie~ of llllH'lJ tlfif'}Wl" ('o}o1', call1'.l the

,j I,~'sallgel'," antI UCfwl'iht:d by Kroyer nuder the lIallle •• S. /·il'iparu,..:· aIHI I,y Eksrl'(ilH as " S,

n'Hulll~'.-'; After the mOHt eareflll Htndy of all the "lwcilJWHS ill the ;.; a tiona1 .:\1 II S\'U III , we ll,ll"~~

uelm lUlallle to reeognizl' JJlore 111<111 011(' ~] "'('ies 011 our \~tla;;t, lilld J'(,{'\.1lt ;.; orw('giull kil tbyolo:-;ii't,;,

among them eSl'el:ially 1\11'. Hohert Collet, belien' that the t\\O Sol'w('f!:ial1 1'Ol'l1l'; are IwL adllall.\"

lli~,:;tilJd species, hilt that. t lit' smaller OIW i.'S siDlpl.y a lliglU'y J'H(~e wili dl js {'sl,{'dall.," ad ll11tf:'d

to life ill the 101lg, "hallow fionl>! of that region. Dr. Liitkell, alway.,;; j'.oIlS{'na-ll\"c" i.s iudilll'd to

Ilt'lim'e tlw two form1! uistinet, re~anlillg' tilt' larg{' fL'lu of the deep water a;-; the primitin, t,\\I(i

from wlJich the slllalll~r littOl';j.! form !Ja8 lJel'll tlt,riYt.'d b~' deTeloprrH'llt. Aecflrdi ng to tlw la"t

mentioned authurit,Y, tllt~ two for\lls itaye Hi)"Y ditltwellt gcographieal dislriom,ioll, S,d";}lII/"I11I

inhabiting the shal.low.., ill the \'iduity (If the Faroe It;hlIltls, Southern Swed(~l1, Norwli-,\-, awl :\ ew

England, but UIl kllown to G real Britain, DeJlllJark, Villluark, IceJantl, amI Greeuland; whilt' ,"".

marinu,s is found in Unwuland and Iceland all/lull the hiH~th ()f tIu' ~orwegiall eO<H~t, ill ~flitl\\Il;r

gen, Barcn Island, Oil tlU\ E~Oa!!t;; of Denmark, aud occasiollall~' in the 1l001:h of Ellgbwl ami

[relaud, Possihl.y, he ..mggests, it, illhahits the deep waters at a distance from shore, oJl' th(' Fa roc

Islands and. Xorth America, but that is HOt. ;ret certainl,\-' knowll. S. I<'itijlllnu,; thtin, lit' Ell'('lal"'s,

is a form less arctic a.s wdl as more littoraJ.l

This subject is here referred to in Ule bOlle t.hut lHlditiollal observations may bl.~ dr:l\\'ll out

tending to settle the qnesfionwbether or not there are two forms of SebHH(n! 011 the AIllPril'a,ll

coast. It 8eem!'!, however, imlll'OUable1 since the ph~·sic.al conditions 3re t!oo difl"'rtmt from thoS!,

uuder which tht\y oceur on tbe other flidt· of the Atlautie.

The food of the Rose.fish COJlsists, like that of its cousios, the Sculpiu!", of small fish, 1.'l"Ust ~l

t:t>-am,;, alltl 1 to flome extent, of mollusks, altbough its tedh are not, formed for crushillg' tilt' tllil'k·

shell species. In Gl'eeulanu they are said to feed upon the pole-tlollndel', A 1";I'l'dliWIl tal,;"ll ojr
Eastern Point, Olom.',ester, iu ,luly, I8iS, had its tin'oat full of ~hl"illlv·likecrustaceaIJ" (.11.1/1>1101 .~l'.).

and others, taken at Eastport, were ftwdillg extensi\"el~·Oil a larg'er m'ustacellil ('l'h,lll;auopod'i ,,;p.:.

which is also a favorite food of the ll111ckerel. They may be caught, with almm;t UIlY Idlld 01 hlJit.

but are not1 like their a8S0ciate8, the cUllners, given to feediuA' upon r~fust' Huln,tallces, <lwl, lwing

also more shy and wat(1hfnJ, cannot be ellpturetl ill ba,g-nets. They breed in sUIIllller, frolll ,/ nllt'

tv September, in deep holes in Massachu8et,ts Ha;'" autl oJI' th~\ mu.\..St of ~ol.lthern Xew Eng-law/.

Where it hatl not been uncowmon for the :Fisll COlllllli.."ivll to obtain tbollsantllS of yuUIl,l,:' mil'.

two, and three inches long, at one set of the trawl-net, and abo adults full of spawll. Tlle ~'''Il11g

are lighter in color tha-n the adults1 and art' cOllspicuously bautlm] with l't,thli..,.ll-l!rown UPO)) a

gmyitill ground. The young constitute a fayorite food of the codfish, while, at all ages, t1H'~. are

preJ-'ed upon b;y the ha.libut: anti otuel' large predaceous !ishes of the coW-water tli,~trkt,"I.

'ltml. LtIT.KltN, CRR": Forelobige Meddel"lael' om nordillke U1k<,fi~ke (Cotfoidd). <Aftryk Ilf Viden~k. Med'it'l.
ulltnrh, l'onln, IB70, pp. ~'i&l, '
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Although the Hose-fish is mU(Jh e"teemcd as all article of food, and il'l caught iu consider,lhle

Humbers all along the coast oflIaillf' and tlwBrit.ish Provinces in tlle season when it-frequents tlle
.shallows near the shore, aHd in winter at Gloucesh'r wIlen iloekillg in large Ilumht'rs illto the
harbor, the most, ('xtelJsin~ fisheries are probably on tll(\ coast of Greenland, where tIles are llighly
prized hy the natives, who feed on the flesh and nse the spiIJCs of the fins for needles, and in
l\lassaehu."etts Ba)', where great I]uantities are taken h,y tho Irish market·fishermen OIl tr:1\vl·

lines. In wiuter they are occasionally found in the New York markets, and 011 one or two occa
.sioll.'! have been bronght in considerable numbers to New Haven, and even to Philauelphia.
'.rhe flesh is firm, rich, and delicate in f1nvoq the ,young fish, fril;lU crisp, make an excellent substi
tute for white.bait.

84. THE ROCK cons OF THE PACIFIC,

B.y DAVID S. JORDAN.

[On tue Pacific coast.• as bas alread.v been stateu, the fishes of this family, known as Rock-cod
and Hock-fish, arc of great imllortance. They are discussed at length b.y Professor Jordan, who

writes:]

One of the most remarkahIe features of the Californian fish fauna is the enormous abundance

both in individuals and in species of the grouJl of Sl~orpronidre. All of them are excellent food·
tishes, amI sCluC(II;y a boat returuil from allY kind of fishing in which these fishes do not form a

conspicuous part of the catch. In every fish-market tht'y are found, aud from their large size
and brilliant coloration they are- ever;ywhere the most conspicuous fishes on the fitalls.

These fisheR have so many traits in common, that a r~wiew of the group U8 a whole is desiI"u·

ble before we proceed to the consideration of the scveral species.
NAMEs.-These fishes are universally known by tbe names of Rock·fish and Rock~cod. TIle

Jlltt-er name i8 the one most commonly hea.rd, the other name being apparently a reaction against

.tlw obvious error of calling these fish "Cod." The llame Hock-fish is an appropriate one, 'and in
'time it will probabl,)' supplant that of Rock-COd. The name Ood or Ood-fish is never applied to
them wi thout the accompanying "Rock." In the sonthern part of California, the name" Garrnpa"

>-or "Gronper" is in common nse, espe.cially for the oliva-eeous species. This is a Portuguese word,
;and belonged originally to the species of EpinepkeluH and related genera. Different species have

also special names, m08Uy ~iven b.y the Portuguese fishermen. These are noticed below.
The averagf! size of the species of the group is about fifteen inches in length, and a weight

of two or three poull(ls. Some of them rea<:h a length of nearly thn.'e feet, and u. weight of twelve
pounds. Nothing is known of their rate of growth.

'rhe greatest abundance both of individuals and of species in this group is to be found from
Santa. Barbara to San Francisco, the maximum ahout MonOOrey. The,)' OC<llll' from Cerros bland,

where they are rather scarce, at least Ill' far as Kodia.k, and other species similar are found on the
I~Oasts of Japan, Ohili, etc, The individuals are extremely local. Most of the speei(\$ are found

ahout rocky reef~, often ill considerahle depths, and they probably stray but little from their abodes.
In general, the red species inhabit greater depths than the brown or green ones, and the latter
swim about more freel~T. Their abundance on cl'Irt.ain reefs abont Monterey and the Famllones is
donbtless being diminished; el.sewhere there has been little danger of overfishing. All are prooa

(ory and voracious, fei!dil1g maml)' upon other fishes, and sometimes on crustlwea-n8.
All of the 8pecies are ovo~vivipMOUI'l. '1'he eggs arc small and exoeediogl;y numerous, and are

II :ttehl'd within the body. The eggs themselves are bright yellow. In the spring, a.t Ii season va:ry~

ing with the latitude and }lerbaps with different 8peci~, these yellow eggs turn to agrayi8heolor.
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If then exa'~lined, the two eyes of the young fhlh ean be oistiJlCtl~, !:\t'CIl. Later a slender body

appear... , wit.h traces of yert/cal fins~ the length tlJ('ll being about OlIP·foul't h to one-third of an inch.

They are probably extnHled at about the length of ont'-thild of all inch, and in H "err ,,It:'m}('I' and
pellucid t~()lJditjOIl, as I have Ilm:er seen them in allY more adyuuccd stage of 'h'yelol'ItH'Ilt. Xoth

inA' is 1< lIown of the mod{,s of copulation, Ilor of the (;ircums1allcclO under 'NJdelJ till' .\,0111114 are

e.xclu(}Nl, but the tiule of breeding is Jlrollllbly for Ill,' most part in May. Young th;ltes of oue and

a half to twu illches are COIlllllon iu Augw,;t, and in the fall they are la,rge enough (S. pa,uci-spinis,
jlaridu,s) to II{} taken with hook and bne from the whar\'{·s. Imli\'iduals of less tlmn six or

eight inches are rare in t.he spring, and tllt fish of t.hat It~I1gth are probabl.... a ....ear old.

Thf' cnemies of these fishes arc of course their prp(}atilry neighbors, and the larger individ·

uals prey npon the sma.Jler. The hag·fish (Polilitotrema) destro;ys considerable numbers. The;yare

usually ver.y free from internal parasites.
All the members of this family rank higlJ as food· fishes. The ff{'sh is firm and white, and,

although not very delicate, is of It fair qnaiit~v. That of Scorprena guttata is probably best; tliat of

8ebaRtwhthys mystillus brings the lowe<;t price in market, lmt tbe prejudice against the latter species

perha.ps rests on its color.

SCORPENE (Scorpwna guttata Girard).-Tbis species is known by the IJames" Scorpcne," "&01'

piOll," and" Sculpin." "Scorpene" (Scorpina), in common USI~ among the Italian tishermen, is,

of cOUl'Se, the name of 8corptrna porcus, S. scrofu, and other Mediterranean fishes, transferroo to
tbis ver;r similar North American fish. The wound made b.y the dorsal spines of this fisb is

cxees<liYel,y painful, far more ISO than the sting of a bee, as though the spines had SOlll{, venomous

secretion. '1'be mtme ScQrpwna is evidentl.y derived from this. 1.'his species reaches alellgth of

80nH'thing over a foot and a weight of ahout two pound/>. Jt is fOUI)d ouly from Point Concepcion

south'\ard to Ascension Ishmd, li\'ing about rocks and kelp, but often entering the bays. It is

generally common, and takes the hook freely. It feeds upon crustacea aml small fishes, alld spawns

in spring. Nothing distinctive iR known of ihl breeding habits. As a food·fish it ranks with tbe

best, being superior to t,he species of Sebasticktltys, and it always is in good demalld w:'lere known.

BLACK-BANDED ROCK-lo'ISH (8eba,sticMhys ni.qroftnctull (Ayres) GiU).-TlJis SJlPeies has, so fur

as we knuw, receh-ed DO di8tincth'e name from the fishennt'lJ. It rcachE's a weight of abollt, four

pOllnds and a length of eighteen to twenty inches. It r~JDges from MontNI'Y northward, !leing

foum} onl,Y in deep water (ten to twenty fathoms). About San Frallci~lm it i08 t'xceedingl,y rare, not

haIfa, dozen usually comiug into tLe mllxkds in a ;year. In the Straits of Fnca and out~..ide ill tht'

open OCean it is tolerabl~' abundant. The food and the breeding babit.. ~ so far as known, ditrer
little in t h18 family, and the genera.l remarks on the gronp apply to an the .species of Scbustichthys.

As <t food.fhdl this specie!, sells readil;y on account of its brilliant ano attractin colors, second only

ill brilliancy to those of the" Spanish Flag."

TREE·FISH (&bastichthys serriceps J or. & Gilb.).-W hereyer thi s species recei Ye.s a tl istinctiVI'

name, it is known a.'S the" Tree·fish," an appellation origilllttin g with the Portugupse at .M:onterey,

and wit,hout obvious application. Southwal'lI it is confounded with other species as a Garrupa.

Its si~ is rather les8 than that of S. lIigrocinctus, which it much resemb]('s. It ranges from San

Mart-in Island to San I<'rancisco, being fonnd ill ratber de<'p water among rocks. It i8 most

common about the Santa Barbara, Islands and is rare in the market.. of SlIn Fruncisco. It is a

baudlKlmel.y.ooloredspecies, and therefore sells Wt,n ill the 1Il3rkets.

SPECKLED GARRUPA (Sebustichthys nebUWS1f8 (Ayres) GilI).-This ~rlt'des is kUOWIl as "Gar

rupa" and <, Rock Cod," rarel)' reCt"i \-lug all~- di"tindi ve name, I [ reaches a weig lit of three and

one.hilJf pouods, It ranges from Monterey til Puget Sound, heiug generally eommoll at all points,
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and most abundant northward, It liyes in water of moderate, depth. It forms about two per
cent. of the total rock-fish cateh, lind is alwn'yl:1 readily salable, It is the most ilttracth-c in color
of any of the dm-k-colored species.

BLACK AND YELLOW GARRrp,\ (SebaNtichthyN chrysQmclas Jor. & Gilb.).-This I'\peeies also

is confouuded under the names" Garnllm" and "Hock-cod." It is one of the smaller species, reach
ing' a weight of abollt two POlllHl.s. It rang-es fronl Sun Nicolas Isl:twl to San Francisco, and is
g-enerull,y (~OlTJIlJOit in \\'ater of Illoderate dnpth, althoug'h not one of the most abuudant species.
It is all attradh'e fish ill (:0101' aml tlJ("refnrt> readil.y salable.

,. FLESH-COLORED GARRUPA (8ebastichtltYIi camatus Jot. & Gilb.).-This species reache:-; a
SOlUt~wbat lal'gt'r l'lize than the la~t: and ratlgeg from Santa Barbara to San Prancisco. About Sail

Frallcisco it is eOlll'lidel'ubly more alJUlHlullt, forming uenrly seven per cent. of the total rock·
ti.\1h cateh.

YELLuw·nAcKED Jt.OC'Iio."l'IRH (SeIHllJtlrllthYIi rnaUyer .Jor. & Gilb,).-'Ve have hem'd IlO tlis
tilwtive name for this "pecleo'l, It rallgt'S from :ar()lIt~re,y to Pnget, Souud, in ruther deep water>

It i:-; not n,ry eommon about San Francisco, but many are caught, in the Straits of Puca. It is one

of the la,rge"t of tlw "pedes, n~aching- II w{~il!ht of Rix or dght IKHlUds. Af'l a foou·fi:-;h it is not as

good as sonw of the others.
HE)) CARRePA (&btlstichthys clwriuuli ant! suhSl). t~exillaris Jor. & Gilb.).-'l'his species is

known a" "Garrnpa/' "Rod.: -fh,lJ," aud "Rock-cod." It reaches a length of twenty inche" and II,

weight of six pOlllHll:l. It ranges from Sau XicolaH to }Juget SOUlld, btlillg geuerall,r COHlUlI'lI ill

water of motlt'ratc depth. It is subj('ct to great,er variations than ~t.n~' of the other species in tlw

different {)ftrtM of its til-nge. It forms about. seven per (~ellt, of the total rock-eod cutch. Jtl:l ftcMh

I'auks UK about a w'rage.

GRASS HOCK-FISH (&bastic1l01;ljS rastrelUger Jor, & Gilb.].-This species) like uti tbose of dn:,;].:y

eolor, i" knowil as "Garrupa." At San Francisco it is often caUed "Grass Hock-fish," perhapl'l

from iu. culor. It reaches a weight of two to four pounds. It liyes iIi water of moocrate depth.

and is rather common everywhere from San Nicolas to Humboldt Un,s. Its abundance is gl'eatl'st
sonth of Point Concepcion. It is said to I", the best of all the Rock·fish for the table, I1ml to he
au i'spm:ial favorite with tbe Jews.

BIWWN ItOCK-FISH (SebastichthY8 attriclIlatus (Gimrd) GiIl).-This species 8t'1dom recein's a

llistiucri \"l~ namt~ from the fishermen. It relWhes a weight of three or four pounds, although as

usually SellI! ill thl' markets it is smaller than allY other of the species, This is owing to the faet.
that its young' art' caught in seines ill the bay, while those of other species are les8 freqll(~nt1.y

ta-kell, HIllI thClI oulJ" ill the opt~n O(~all. It ranges from San Ma.rtin I81aud to Puget Sound, liying
in shallow wateL' ami tmterillg all the lmyi:!, and being taken with a hook from all the wharns. It

is tlms appan'utly more ahuuduut than any other species, although in actual numbers probahl~

man.y of the deep-water formi:! (S. fla'VidU8 j piJm(fJerj rosfl.Ceua) far exceed it. As: a fOOtl-fi.8h it is held
ill lower esteem than most of tbe others.

PERCE VrJRMIGLIA (SelJastichthys chlorostictus Jor, & Gilb.).-This species is known &s "Pes~e
Vermiglia,'~ or "VenniHoll-tish," by tlle Portuguese fi8hermen at Montere;r. It is known only thJlII

MOlltel'ey RaJ" lIud the Farallones, occurring about tl.le rocks in considerable depths of water an.l
beiug takf>n only wit,J1 the hook. In its native haunts it is not ara.re species. It reaches 'a weight.
of three 01" four pounds, amI is excellent food.

FLY-FISH (&bastichthys rlwdoohloris J or. &; Gilb, ).-Tbe inexplicable name of " Fly-fish" is given

to this species by the fishermen at, Monterey. lJike the precedinK1 it is known only from -very dt.'tlp
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wawr about Monterey and the Farallones. It ii'l oue of the ~!llallest 8]1eei.,,,; rardy wcighillg' Ilwre

than a pound.
OORSAIR (8ebasti<Jhthy8 ~'08aoe1J-8 (Grd.) I.Jock).-This species is known to the Portugtle~t' fish

ermen at Afonterey by tIw name" Corsair;" a name of unknown appl ica,tiOll transplallt{'d from the

Azores. ft. is one of tlJe smallest species, rarely weighing more than It pflnml and a halt'. It

ranges t'rom Santa Barbara to San Francisco, ill deep water, aud, WhN'l:~ found, it is the mOl>t :t!Jllll

dant of the red "'pecies. When the weather permit." outside fisbiug with tr:lwi-lines; this iH 01W of
the mORt, ahuudant- species in the San Pr;mcisco markets. It ranks high w.; It food-fi.;h_

Sl'OTTED CORSAIH (8eTJa$tichtkYIi eon.8felbdu-R .101'. & G-ilb.).-Iu size, uistribntiotl, Imbits. liud

value this species agrees wit.h tho "Corilair.'~ It is, howtwer, consillerahly Ip,,,,; ahUlHlulJt, :titllOug'h
IlOt a ran~ thlh in t.he ma,rlwt,o; of San 11'raUl~isc(J.

YELLOW ROCK-VISIl (ReboJltkhthYK 11mbrorlll8 Jor. & Gilh.}.-'l'lYo slweiuwn.:; only of tiJi" '''Jl~·I-ie.'S

are known, both of which ,Ht:'· from Santa, Barhara.
RI'ANISH FLAG (SefJa.stichthyli rubririrwtui/ Jor. & GiliJ.).-At l\lontet't'y this spccies i" knuw Il

hy the very a,ppl'Opl'iate IHHlle of "Spalli"h Flag," from it.." bl'()ad bands of red, whih', amI n'IL. It

reaches a weight of about. six poundf';. It iii fonnd in verr deep water 011 rocky reef:'! about :-3auta

Barbara ami l\-Ionterey. It IS jlerhaJls Ule least common ill the markets of all the specie.., t'X('I'pt

RumbroslUl, In (~()lora.tioll it is the most brilliant fish on the e03st.
RED ROCK-FISH (Bebwdidlthys ru.be/' (Ayres) Loek.).-Thi;: species is mawlly t1w "Hell Hoek

fish" 1mr e:rocllence. At Monterey it is called by the Portnguese "'I'allibor," a HaUl(' 1·~-illt>Jltl:

transferred from Borne Atlantie species. If, probably reaehe!'1 a largeT size t,han all.yother spedl·;;.
attaining 11 weight of twelve or more pounds. It rangeEl from Santa Barhara to Pll~et Souml,.it;:

abu Iltla-nce i ncrea~ing to the north ward. It lives in water of cOllsiuerable depth. Iu th\' mark{·t..s
of San Francis(',o it is Otl(~ of the llJost comwon species, Large specimcuK ahont Yidoria, ill tilt'
Straits of Puca, had the skull above the brain infectc(l by an clll''y!'1ted pllrasitie worm. Hrl'at
numbers of them were seen in the Straits of Fuca, according to lir. Swan, swilllming l'ituJlidly Ilcar

the surface, 80 torpid that the Indians killed them with Chlbs. According to the llluians, thfT bad

heen struck by the Thund('r-bird; which, with its companion, the I..ightuillg.til>h; calise", many or
t,lle phenomena iu that region. The smaller specimens of this species rank well I1S food-tishe,,,; tll{~

larger oues are likely to be coarlie or tough.

RASHER (&ba-stichthys mini-atll8 J or. & Gilb.}.-This species is knOWli to the J'ol'tugm',w :11

Monterey as the "Rasher," a name of unknown origin and ol'thograjlby. H rangt~S frOUl Sallta
Barba'fa to San Franeisco; living in wawr of moderate delJth. It is comparatiw"ly COIllmOll, awl i~

frequently seeu in the mark~ts, though in much less numberl> tilal) S. rulH!r and S, pillll(rwr. 1Il ...izl'.

and quality it agrees closely with S'llinniger.

OR-ANGE ROCK-FISH (BebMtichthys pinniyer (Gill) Lock.).-This species is uSllalis called Killlply

"Red Rock-cod" or "Red Rook-fish" and not distinguished from the two preceding. Till' Portn
guese at Monterey know if by the name "Fliaum," a word of unknown origin. It. is OlW of
the largest species, reaching a weight of eight or ten pounds. It ranges frolll Montf're~· to, J'ngt't
Sounu, being generally very abundant in deep water, wh(lre it is taken on trawl-lilleR. TlJi,'<
is probabl,y the most t,bnnlIant of the larger species. At San Francisco iudividual~ a1'(, Oftl'lI

fOund with black discolored areas, looking like ink-blotehes, on their sides. No eaUSl! for tJJis hal'
been noticed, and if it be a disease it does not 8ljem to discommode the fi8h. III tlw market. tIIi;,;

species grades with S. Tuber, and, like it; is often split and salted.
GRREN GARRUPA (Sebastivktkys atrQtJirens Jor. & Gilb.).-This 8pedes is cOlllwonl:r Imowll

As "Gn.rrupa" and "Green Rock-fish," being rarely distinguished from B. rtutl"elUger. Itreach('s 3.
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weight, of about. thrCl\ pOlUlIhi. It ranges from Sun Diego to MOllt~I'(>Y, being more 80utherly in
its di"trihution than the other spedei'i. It. lives illl'of\];:;v places, in rather shallow water, and is gen·
eran~- (\OllllllOIl, (','.;pecially 1'.0l1th of Point COTleepeiOTl. It is (\onshlerell excellent foou.

HEII\A (,seba8tichtl(lj.q c10llgntllB (A,Ht'S) G-ill),-This SIlP(~ies iN known UI-] '~Hein:t" (Queen) at

Mont\'I't'Y. It i,.. a slJlall flsh, reaehing- a weig'ht of less than two }lotmds, ltwllives in deep water

aboUl :\tonterey amI 1.l1e Farallo!les, It is nen'r very eommon in the markeh;, although freqlteutly

taken ill considerable Ilnm bel's.
HEl) HOCK-FISH O}' ALASKA (i;"ebastichOtJJIl proriflC}' .Tor. & Gilb.),~In habits this species ltp:rees

with 8. ('/,(Jngatufl. It io: mman.v still smaller, rarely w\\ighing more than a Jlound. Its range

extends llorthward to tile Aleutian lloJhwds, wht're it rcaebt's a large size, and is of collEliderabl('
importauee as a food-fil'lh.

Vl17VA (SefJasMchthYB ovalis (ASl"{',s) Loclt.}.-This specieg is known at Monterey as .. Viuva"
(\\7idow) j the reason not evident. It reaches a weight, of three or four pounds. It if! found from
Santa Barbara to 'Monterey, in deep wat.er, and is seldom brought to market.

Sebastichthys entomela.q ,Tor. & Gilb. l ill a species very similar to the preceding in size aud
habits. Thus far it has been onlS foulltl in deep wahw outside of Monteres Bay.

nLACK ROCK-FfSl! (SeOa'Jticntkys mystillUS Jor. & Gilo.).-'l'lJifl 8pecies, usually called the
"Bluek Hock-fish," ill Puget Sound il' known) with its more ablwdant rellttive, 8ebadichthys mela

11OPS, a.., the" Black Ba.'18." The Portuguese at. Monwrey call it "p(\sce rretre," or Priest-fish, in
allUl4iOll to its dark colors, so d ifferent from those of most, of the other mellbel'S of the famUS. It

reaehe8 l.t weight of five pounds, hut as usually seen in the markets varies from two to three. It
rung-ps from Santa Barbara to Vanoouverls Island, inhabiting water of moderate depths. It is

Uludl more ahundant a.bout l\Iont-erey and San Francisco than either northward or southward, and
large numbers a.re taken ill Tomales Bay. In the markets of San ].'raucisco it is found, takiIlg the

year through, ill great~r numbers than any other species. It. sells at a lower price than the others,
its ('(11m causing a pn~jlltliee against it, nltliough the qualitS of the fiesl1 doubtlNll; differs little

frmll that of the rest.

ALASKA BLACK ROCK-PISH (SelJrutichthy~ ciliatull (Tiles.) .Tor. & Gilb.).-Specimens of this
8llet'ie;; from the A len tian Islands are in the ~aUonal Musen ffi. 1\01hin g distinctive is k 1I0WU ill

l'l'g"artl to its habits, which prolJallly agree with those of S. meranopiJ.
Kl'O'l'TEll BLACK H.OCK-l"ISll (SelJastichtkys mcw,nops (Grrl.) .lor. & Gilb.}.-This t;pecies is

(:ollfollnued with S. mll;/ti'Il1J,R by the fil$hermen, under the name of .. Black Bass" in Pllget. Sound,

" Blaek Hoc k-fish" in San I"rancisco, and "Pel'lce ]~rutre'1 at MOllterer. In sl.ze and value it agrees
with So myHliMUi. ltH range is more northerly, from Monterey to Pugoet. Sonndl being not vel'S
ClllllllJOn at San Fra.ncisco, and one of the most a,hUlIdllnt species in Fuget SoUntI.

YJ'~LLOW-'1'AtLUOCK-FISH, (SeuaJjtichthysfia,t'idlls (Ayres) LOtlk.).-This species il'l occasionally
callf~tl the ,. Gr~.ell Hock-fu.;h l' or" Rock-cOtl" ttl. San Francisco. At Monterey it is always known Ily

t.ill· apPrtlpriah~lJtl.IUC of " YelIow -tail," the caudal fin being al wltys distinctly yellow. To distinguish

it from the Ydlow.ta.il of fa rther I'.otl t.il we may call it the Yellow-tail Hock-fish. Thill species reu,cbes
u weigllt, of six or ~\'NJ ]lounds, out its lumaJ weight i .. about two. Ie ranges from 8anta'Cata,Jioa

Island to Cape M(~ndt)(\ino, and is taken both in deep water and near shore. About Monterey aud

Sun Francisco it is very abundant, and is one of the lnincipal specie8 in the markets. ,As II food
ti!'!l! it i!'! eousidered us one of the best ill the gronp.

BoccACCIe (8ebuntode..s pllucispinis (AYNS) Gill).-Aboot, ]':lont~re:y and San I<'ranoisoo thill
species is knOWll as "Boccaccio II or "Boccac"l (1}(){',(J,tch) to the I talhms,aud ai'\ a M.6rou " (mdroo) to

the I)ortnguese. American fisherTlum liRe the llame "Jack," and those who fish for the young from
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" Coo-fish"
Among the

the wh:tn'es call them "Tom-cod." The name "Boccaccio" (Big.month) if! ver.r apprOllriate;

'-MerOll" if! transferred ii'om Atlantic ioIpccieB of Ep inephelu.f5; ,. Jack" eomes from the spcch;s of
E'lox aw] Stizollfearum whidl in the Southern Statm:; arc calletl by that Ulime. This sped!:'»- is one

of the largest of the group; reaching a weight, of twelVt; to fifteen pound:,. It" (I.verage 8i:ie ill the
Illarket~ is greater than tha,t of uny of tIle others. It ranges from the Santa. B,lrbam IsJauc1s to

Cape Mendocino. It inhabit.. n',efs iII deep "ateI', only tlle young eoming near tIle shore. It is
rather more abundant southward than about Sail Fralwisco. It is, l.lOwever, a common market
fish, <loud its fl(...h is considered excellent. It is probably the most voraeious of tlu; family.

Pi\'e SI){wies of the genus Seua.stitJhthyll, namely; 8. mel.annpR, S. callrhlu.~, S, maUger, S.pror-iger,

and 8. ciliatus, attain to large size and considerable cornmemial import.ance in Alaska, l~nd are
discussed by Dr. Bean in his paper on the" SnORE FISHERIES OF .ALASKA" ill another sectioll of

tIlis work. S. melanops is called HBlack Bass" at Sitka,

8li. THE ROCK TROUTS-CHIllIDlE..

By DAVID S. JORDL...,.

A family of fish of considerable imllortance OIl onr Pacific coast is that of the OhiridaJ) or Rock

Trouts, no representatives of which are known in the Atlautie. One or two species of the family
occur in the Sea of Japan.

BOREGATA {Hexagrarnmus St,elleri Tilesltls).-Thi8 species is known in Puget Sound by the

Italian name of "Boregata" or "BoregaC." The nanw "Starling" is ll.Jlplied t.o some fish, supposed

by us to be this species, in the Stmits of Fuca. It reaches a length of jjfteen iIlches and a weight

of three poullds. It ran.e;es from Puget Somld to Kamtschatka. In Puget. Sound it is compara·
tiyel.y abundant, liVing about rocks. It spa-WI1S ill July. It feeds on ermrt~lCel1I18, worms, and
fishes, and apparently g-ets its food 011 the bottom in deep water, as the animals taken from
its stomach are often of a kilHl not seell lletl,r Io\hore. Its intestines are ,ery often full of long

tmnioid worms, supposed to be parusitic. As a. food·fish, it ranks with the other Rock· trout, being

of fair qua.1it"Y, but inferior t,o Ophiodon and Sebastichthys.

GREEN ROCK TROUT (Hexagnww~ux la'oocephaltl8 (Palla.'!) ,lor. & Gilb.},-Thi", SlJecies is
eonfoullded with others of this genus under the names of" Rock Trout.,n "Sea Troutt" Boregat',"

and" Bodiero11." At, Cape Flatter)' this fii)h and the preceding recei,e the Indian )lame of
'~TS(~barqua." It. 8iz~ rmd ,,~alue it {',orr('slwuds very doselJ' to tll(', 111.'ece,tling. It ranges from

:Mollteroy to Kamtschatkn, being llowhere ,NY ahundant, although not a rare fh,h. It!l food is

hll'gel~' (jrnstllcean, Its fte8h, like that of Opltiodon, is often colored green.
SPOT1'EU ROCK TROUT (Hb.L'Ug)"flmmm d.ec/lYTfl.mm~ (Palla:-;) Jtlr. &. Gi\b.).-Th\·, name, "Bure·

gata" is applied to this species b;y tile Italians on Puget &JUnd. The name" Rock·cod" it< al!ltl given

to it. From San Frandseo southward, the mlmes "Rock Trout" a,nd "Sea Trout" are common.
'l'h\': lloI'tugllese at 'bo\onterey ca)) it ~. Bodi('rofl.'~ It rea{l\H"S a \ecngfh 0'1 n'iteen 'mcbes Thlll\ 1\ \'\eigbt

• of two or three pounds. It !'anges from Sao Luis Ouispo to Alasli:a, and is much more generallr
eOlllmon than an.y of the other species, and largH numbers arc brought into the market of San

Francisco. It lives in rocky places at 110 grf'Alt dept,h. It feeds voraciously (Ill CrtlRtaeea allil

worms. It spawns in July. It dies at once on being taken from the water, a.nd the flc!o\h becomes

rigid and does not keep as woll as that of the rock·ftl'lh. It is a food fish of fair qnaJitr, hilt lJot

extra. The sexes are very unlike in color, and hnve beau taken for dist.inet species.

CUurus COD (Ophiodon elO1loatu8 Girard).-This species is unin~rsalJy wiled

where the true cod is unknown. About PUget Sound the English call it "Ling."
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•

Americlllls the wonl "cOlI'" i8 u!'ed -..vi th som c distinchvc adj ecti\'e, as Cui t liS Cod (" \'\11 tItS'" IlWtlll

iug, ill the Ohinook jargon, of l·ittlewQrth), "Ba,stard Codt "Buffalo Codt etc. The nauw "Rlne·

Cod" is alBo given to it from the color of it~ tl('sh. The name" Hock Cod" applied to other Chi\'oitl8
and to Bebastichthys., and Ihellct~ cven traosff:rred to ,"'erranw>; comes froltl an <lpJ1l"1',ciatioll of rheir
affinity to OpliiodoJl, :~Jld 110t from any ,mpposc(! resemblance to the trne eodti.'\h. l'he Cnltu,; {'od

rcaclw!5 a Iellgtlt of fiyp 1'('et, llull a w\'.iglJt flf Iifty or sixty pounds, the lurgest ~peeillwm~ I)(·jug;

taken ill llol'HlCrn walers. Jfany HI)'y 13malJ ones e(Jme into tlll~ K:UI Frall('iOicO m:ul;:t't, heing TaKPll

jn till' II\HWp·lldt' of the llanmzelle. These weigh le>!~ than a [Jolllul; tIw a vcrage of tll~' larg... <lIles

if'; from ,;ix to h~ll JlOllncl~. it rauge;.: frolll Santa llllrbara to Alaska, bpin~ \'el'y ahnlHl:mt ('\.('J',\'

when' north of POint, COIwepeion. It lin'." about rocky plareH. and ~mnl,tinH'H ill eOllsi(ll'l';thle

11I'pth,;. a!HI ."pUWllS in kUttlmC~r. It fewI,; npoll !ishc'>! }md eTllflt:H"f'a and is ~'xecssiYel'y vonw·ioll';.

It oftell swallowl'\ a red I'OeJ,·fiHh WIII.'1l tlw latter is Ofl tiJe hook, and if'; thus taken. T,ikl' orin'!'

lurgp fishes, it it' KIdded to tlw attacks of the hag-fL"lt (Po7-isl()tr('lIw). A s a food-ti~h it holds ,.

high 1'1111k, heing \,onsi(]m'l'd rather superior to the rock-fish. From its grt'at ahlllHlallel', it i:<; (I)le

of thl' mOAt imTlortalit tishC',,; OIl tIl\' ]'u(\ifie eoa;;t.

hanioll'pill Il/lipilllliN fiinll'll.-TlJis ;;;peeies rang'es from San Frallci*lo nurtltwanl in (leep

water. H ('ead](·s a /('ng-tll of allout a fhot, and is of no economic \ClIne,

OJ'ylcbiu<lpiduJ< njll.~Thil-\ hl'ight-IXJlored littleiish range8 from Santa Barbara to V:meotlv('l";;
Island, Ji\-iug :tttlOlll! mel,s near "hore. It reaches a length of six ill('heA, iii rarely t,ak\'II, awl t.hen

lIsed UJlly for bai t.

,1fyriorepi.~ ;;;(miJ"tr LOI;k.-'l'lw I:'ingle specimen knowil was tnken at Monterey.

BLACK ('ANDLR-FISU ( ..t1UQpl()po-ma Jlmbria (l'aUas) GiIl).-This ."peeiefl is knoWll in Pngd

SOllud by the name of "Horse·mackereL" At San I~raucisco it is usua.lly called" Candl/dish."
In the lllllrket.'l it il' t'ometime~ fraudulently !lold a!l SpalJi!lh mackerel. It reaches a· length of

t,wenty incite!; and a weight of five pounds, It ranges from Monwre.r northward to Sitka, in rather
deep water, and is generally cOIDmon, especially nortbward. At SllatUe it is one of the mOl't

abumhmt fishes, but ill the San Franci:gco market it is seldom seen in large uumberll. It feeds Oil

mustliceanH, worms. lLnd small fiBhes. As a food·fish it is held in low est.eem, t.he flel'ih being mtbl'l'

tough amI tasteless.

III the Straits of Fw:a it reaches a much larger size than bas been noticed elsewhere. It is hel'l~

very highl:y valued by the Indians, according to Mr. Swan. It is called by the Indians" Reshow."

In Alaska, a(~c-ordillg to Dr. Beall, the most important chiroid fishes are Opkiodon elongntll#,

A'iIOP/(Jl)OIlW fimbria, He.ragrammUiJ deJ.lO.fJ'rammus, H. lagooephatus, H. ordinatll$, H. asper, and tlw
II Yellow Fh,ht "Striped Fish," or "Atka Mackerel," Pleurogtammus tlumopwrygius (Pallas) Gill,

wbich il'.! the chief of tlwm aH. This fish is most aOl1ndallt about the Aleutian cJJa.jn and tlte
Shumagins, its llorMlern limit as now understood being about Kodiak, and Us west.ern limit at

Attn. It congregates in immense schools, and can be taken in purte·/reines like the mackerel,

which it strongl,Y rCflembles in taste afOOr being salted in the same manner.

86. THE TAUTOO OR BLACX-FISll-TA.UTOOA OJJITI8.

SAMEtl.-Onc of the best known shore species of the Atlant.ic coast is the Tautog 01' B1<lek
fish. This fish is now found ill greater or less abundance from Sahlt. John, New BruD;8wick, to
Ohal'lestQn, South Carolina. East, of New York it is usually called Tautog, a name of IJldian ori
gin, which first occurs in Roger Williams' '" Ke~' to American Language," printoo in 1643, in which

this ftsh is enumerated among the edible gIleci~s of Southern New England. UTauta~" wonh'!.
consequently seem to 00 II word from the dialoot of tho Narragluulctt ludiuns. On the ooastof NeW"
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York it iH called" Bhl('k-tish"; in New ,Ier."ll',\· also" llhwk-fi>lh" and" Hlllooth Bla'Ck.fhsh," "Tantog,'"

01' •• Chub": on the ;:>a:.fern shore of Yil'g'inia w'\lo11:' oi' ~. 'Viii George''; at tlit, month ,of tlie

Cln"sHpealw "Salt-water Cituh," allli ill Xorth Carolina the "O,,-ster-tish." Of all tJlt~se lJanWH

T,llItog is by far tilt" most desirault' tbr geueral \lSI'. '.rhere :Jrt~ sen~ral othl'r sller'ies alOll!! 0111'

CI)a",t l'alled Bhwk-tlsh, espeeially tllt' sea-ba",,;, which is ofkll aSHociated with tht' Tanto:.;'. The

nalllt''; Op;ter-tislt aUfl Chuh are ahw pre-engaged hy other spt"cit~,;.

])IS1'HIIWl'ION.-Though thl\ 1)re'll'n t geop;rapll ie.11 lli"tri Imt iOll of t lw 'f'llll.og' i8 wellllilth"nitood,

then' is reason to belieH' that its range has hel'll n'r,'- t'0I1,;itlerahl,'- ('xtemh'll in tIll' }lJ'llStmt ('ell Iury
hoY the agr>ncy of mall. That. this s]weies wa", kllOWll in Hlwd., I,;hllltl two 1ll1J1(II'ed antI tllil't...

;reH],~ ago i~ reasollably eCl'tain from tlit' refcrence b,\- Rogel' "~j]]i:llll';, altt'Htl,\- refert"t'd to, amI

iu 17il; it was stated h,Y Sehoepf that, it wa~ V('Q" a IHllHbUlt in 1SnllHllt'1' at Nt'\\' York, It i"<; ill

greatest. nllllndauet' between the southerll allgle of CHllP, UOll :mel tilt' Capt''' of lIt'la wan', Wllicll

would indicate that withhl thN;e"Jimib, at least, the 8peeil's 1m.,; alwayl' n.:i,.;tt-tl. Tile watt'l's of

IJtmg J1S1alHl 80n1l(1 amI tho::>t, }1II1lWlliateJy adjoining" 8dWl l'SIll'r~iall,\' well ~\(lapted fOl' its resilleuet'.

l\IitdJiIl, "Titiug in 1HI4, remarked: "TIll' 'fautoJ,;' was 110t origillally kllown ill }lass;whu~l'tt~

Bar; hut within a ft'\\" .yt'ars Le ha1ii Iwell carried beyoil1] Cape Cod, aJlll II}!S multiplit'(lso almn

duntl,\' that tlw HO!'1ton market has !lOW a fnll o:tlllply without tlil' lIf>et'l'lsity of im porting from

Newport a.ud Pro.,-i~lmHw," This statt'IHl'nt iH l,oufirnH'd ill a wa,\' by )h. Isaac Hillckley, of Phil:l

delphia, wIw tcIls nIt' tlJat ill IS:?4- he .saw sew'ral illdiYitlllals from CollasHt't. ]~,(lt;ks, ,1e!'lll'1aleHl ]{o;ul.

Mlls,.;nel!w'll'HOl, and that till' fi."h waJ-< at that tillle sHill]I.\" tlw tish!:'l'men 1o ht, f'llti!,pI,\-lll'W ttl them.

Storl'l", writing about 1807, remarked: "Although a few year,; onl,\' haYt' IHlSIlf'd ~ill!'(' this specit',';

wa~ brought illto :Mas~>achl1S1:tts Bay, it is HOW hd,,'rl aloll,~; a Jar!!t> ]Itlrtioll nf til(' ('OilS!. At

Plymouth, XaJWHt; 111ul L~"nll, at WillI' s\'Jl.sons, it is ti1l1ll(! ill l'OllSidt>ralJlp numb.·!'s, aIHI i".; th'·
Ijneu Hy caught from the bridges Il1a.tliHg" from Bo,;tOll, TIlt' Bostml mal'kl'l is t;,!' the most pa rt

snpplied hy PI,\"lIlouth amI \Vdltit1eL" A:~ early a,; 18;11 they Lad spt'eallllOl'thward to tlle Bay of

Pundy, a.nd ill that ,\'ear it is stated that llHlll.\" w('r(' sold in the t1o:h market at Saint .Jolm, the

largest of wbicil weight',l eig1Jt pounds: )lr. LalllIlau wrute thaI Ill' olttaillf'fl tht,!'t, in .lul,\" amI

Augnst specimens nineteen inches lung aud weighing foul' }ltHlU(II,.

rl'h~ rock~' l1;hm'e-8 (}f UaIW, Ann ~m lIwrticnhwty W\·I\ ada,vte\l to its l~~u\ial" hahitr\, ,IUd 1m';:!.'

lmmbers are annually obtained from the r()ck~" So 101l1; lOllS it beell aedimatetl <Iud ~o well

known is it, that thc local authorities of that r(\gioll arc inclined to doubl t itat. it is llot llatiy\.,

The "G-Ioueester Te1egraplI'l of May 5, 1800, cha.I1eng't\d the i'ltatpIIlcnt tlwt tlw Tuntog- wa<8 a new

fish, declaring t-!..n1t lllalty ;yeal'R ago the;v wpre vel',}' ph'lIt~', alJ(} t.hat afwl" 11 Ilt'l'io(l of SCHmit,\' tlH',\'

reappeared. So abulldant bad they become iu 183(; in thc harbor of 'YelltiepI, .Ma..o.;saehn;;etts, that

three UOlluecticut sma-cks were fWeuBtomed summer aft(!!' SIlUlmer to tle\'ote tlH!ir entire ellerhries to

thcir capture ill this loeality, llml this tiNhery has cOlltillued up to Ow 11l'espu1'· day. In Ralld~'

localities, like the harbor of Provincetown, they have lIC\'\'l' 8etml'l'tl 11 llrlll lwlll, tllOllgh l:lrge

i-illt\eimens are 1ol01l1etimeEl taken under the wllarn's.
• As t.o the extension vf t.he range of thil' RIlecieN l'onthwartl we ha.ve tllt' Htatelrll'll t of Holbrook,

quoted br DeKa·;r, writing in 1842: l~ Atrempts ha'Ve been made to introtlucl' this fh;h farther

Routh, but with limit.ed su(',(;ess. I am informed by my friend, Dr. Holbrook, that GClll'l'al Thoma"

Pinckney imported from Rhode Island a smack 101).{1 of the Tilutog alld ,;t't them adrift ill till'

harbor of Ubarlestou, Sonth Carolina., wbere they are to be found to thiti d'ly. They are still

occa.sioDall.)" caught, weighing froDl one to two pounds, but ney('r in snell tjltllntitics as tu lJt.>
brought to market." Mr. Earll obtained spooimens at CharIeRton iil ,JamUlry, ISS0, Ct'wtain idl-



270 NATURAL HISTORY OF AQUATIC ANIMALS.

tlJyologists, among whom is Professor Jordan, cxpre.ss skepticism as to the range ha,ving been
thus a,rtificiall;y extended southward.

At Cape Lookout, North Oarolina, ,Jordan records the species, under the Dame" Oystedh,;h,"
as rutber commou, the young ahundant about the wharves. About Norfolk and in the mouth of

Chesapeake Bas they occur, and also on the coast of SoutherD. New Jen!t\.Y, where they are taken
in the vicinit,\· of Dca,sle.y'a Point, in the channel ways and along the shores, and they are said to be

somewhat common Oil the banks off Sand.)' Hook and in the southern bays of Long Island. These

sand;r regions, huwever, are not so much frequented by them as those abounding in rocky belWhes
lllld ledges.

IIATIITS.-Although the Tautog appears to thrive in cool water, as has been shown by the rapid

extension of tbe nortbern range, they seek refuge from too great cold by retreating in winter to
somewhat deeper waH'f than that preferred in summer. Here they appea,r to take refuge under

the stones and in ereviees of the rocks, if we may judge from their habits as observed in aquaria,
their smooth, slimy skins, with scales protected from abrasion by a thick epidermis, enabling them
to move about among the sharp-pointed rocks unharmed. They are on this aceount also especially

well suited for confinement in the wells of smacks and in "Iive·cars," where it is customary to keep

them living until required for market. Tbey appear to enter upon an actual state of hibernatiou,

ceasing to feed and the vital fnnctioIls partially suspended. It is thc opinion of fishermen that during
the hibernating season the vent becomes entirely closet! up, as is known to be the case with hiher
nating mammals. It is certain that thej- do not retreat far from the shore in willt.er, and that

ver;" cold weatber, especially in connection with a run of low tides, often causes ver;y remarkable

fatalities. Tbere are instances oC their death in immense Dumbers. In February, 1857, after a vel'y
cold ~eason, hundreds of tODS drifted upon the beach at Block Island, and along the sout,hern shores
of Massachusetts and Rhode Island, amI a similar catastrophe took place in 184J. In March, 1875,

it is stated tbat as much as a ton WW3 thrown a<:>hore in the drift ice at Cuttyhunk. They Wlu'e

seen floating b;y the Hen and Chickens light·ship for three succeS8ive tlays. In Southern New

England they become torpid in November and December. It is stated that they are sometimes

caught as late as Christmas. It is probable that many do not enter npon a state of complete tor
Ilidity, but remain in a partially active state in deep holes not far from the shore, and that it is

these, rather than the hibernating individuals, which are espeuially liable to injnry from the coltl.

A f(~w arc taken in Rhode Island in midwinter both by line and in lobster·pots. North of Cape
Ood they are rarely taken except in summer,] while towatds the southern limit of their ra,nge they

are apparently as abundant in winter as at any other time. Mr. Nathan King, a Rhod.e IsluIllI
fisherman, states that when the sun is ver.)' hot the Tantog leaves the cJlear spots for shelter among

the weeds and rocks.

FOOD.-Al! might be infcrred from its haunts and from the character of its strong', l!harp teeth,

the food of this fish consists of the bard'-shelled mollusks and crustaceans which are so abundant
among the rocks. In their stomachs have been found, among other things, lobsters, crabs of VJl.

I'ions species, clams, mollm.ks, squids, llcallops, barnacles, and sand-dollars. Ma.ny of the smaller
mollusks they swallow, shells and all, ejecting the hard parts after the flesh ha.s been digested.

The common bait for Tantog in the spring ill the clam, preferably tbe 80ft clam, for at this time the

fillhennen aa,Y they ha"'e tender months. In the fall (',rabs and lobsters are used, the fiddler-crab

and rock·crab being the favorites. The;r are sometimes taken with a ba.it of marine worms.
REPRODUCnoN.-In Narragansett Bay and vicinity they spawn from the end of .April until

August.

ITh" fust at tJ1e 8e8.BOn were to.ken at Glouooewr May 13, 18B'1.
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Tlic pound fishermell finl1 them to be. fnll of ripe eggo; when they begin to approach the

shore in earl;y summer. Mr. Christopher E. Dyer, of New Bedford, has witnessed the operation

of spawning in Buzza,rd's liay in the middle of June, in water about t.wo fathoms deep. Thi"

was in I8:)!) or 1860, about. two miles east of Seconnet Point. The lIlunlier of l'gg" ha." lICIt. J{'t.

been determinel1, nor is it known bow long the pl~riod of incubation continuefi, but, young fish are

found I1bUllIhllltIy in the ed-gm.ss a·long tlle shore ill August and September, Hnd have bf'(·ll

observ(ld at. various points from Cape Lookout to J.\.IOll0 IIIor. There can he no quesf.ioll, howew'r,

t,hat there are breeding grounds near Charleston, South Caroliua., and north to Calle COIl, since the

species is very local in its h!tbits aud does not mako long jonrneys to sl~le-et spawning heds. Little

is known of their rate of growth, though it. is probably slow. Ca.pt. Ben.iamin Edward", of '\Voo,!'...

Holl, l\fassachusett,<;, kept thonsands of small T.mtog confined ill a pond lor .tin, ,years, aud at, the

end of that tilllf', when six 'years old, none weighed more than two nnll olll··ltalf ponnds. A It:llf·

pound fish which he confined in a lobster-car, with plcnt-;y of' room awl plent,Y of food, inerea,;ed
from one·half to three-quarters of a pound in six montbs, The an~r::t.ge, weight of those scnt to

market docs not exceed two or three pouuds, thongh individuals weighing teu, t,wdve, and fO\1r

teen pounds are by no meanS unusual. The largest on reconl was obtained near New York in .Jnl,\'.

1876, and is preserved in the National :Museum-its length thirtS·six anll one·lmlf inches, its

weight. twents-two au;! oIle·half pounds,

ABUKDANcH.-The abulJdllnCe of this specie$ past and present ba"" been acti\"e!y ,lisCll"Sf'll
and much interesting testim(my on tbe subject. mar be found ill the report of th~ United Statl'!;

Commissioner of Fishlo'.l'ics. This wa.s one of t.lw fiRh regarding widcll the claim was mUlle that

it has been almost exterminated in Uhode Island by o\-erfishing; UpOll this }Joint, however, tLe

opinions of fishermen and expert.'l are much at VUri:111ee. In 1870 when, according to geller;! l

oJlinioll, Tautog hOld been almost exterminated in the waters of Xarragan.'ll·tt Bay~ the records of

Newport fish-markets show that in one day, November 2, eIen'n men caught about 8,000 IlOIlU(}s

of Tantog with hook and line, besides cod and other fish, while on the following da;y the catch

of fifteen men was 28,000 pounds, besides codfisll caught to the UillOlUlt of 600 llOllTHls, being all

:!n~ragc of over 2,600 pouuds to ench mall. These catdw,,; eompare yet')" favorahly with that,

n'col'ded llt Fir Rock Ledge, '''-areham, ten yeaJ'i'j previou~, whell, OIl the !Itll of Odober, tW(I men
eallght, ill three hours, 271 !)ounds of Tll.lltOg, a catch which wus pronounced by loeal antIJOl'itie,;

the greMest ever made in those wu-ters.1 Uolonel J~ymaTl, lIfass:w!Iusf\t.tE'; (~oUlmii'j,'doller, Wr!tillg in

1872, rt'marked: "Great COmphlint is made of the scarcit.r of this valued spcde,; north and south

of Cape Cod, but especially near the mouth of Narragausett. Ba~.. , wlH>,re they a.re s:lid to he IJOt.

IHOl'f\ than one·eighth as numerous aN the;r were a scorc of years ago." Altlwugh much testimony

1J:l1:l lwen printed ill the reports of the 1<'18h Commission of the Unite,l States and ofH:hodl~ Island,

tlw gellBral temleucy of which is t.o show that old fishermen lll'lil'\"e that 'l'aut.og and other fish Me
tllueh less abundant than in the days of their ,youth, nothing definite has yet been proved.

The Tantog bas always been a fiworite tabl!' fish, especiallJ' in New York, its flesh being

white, dI',Y, and of a delicate flavor. Storer sta-t€S that tlJ€;\- arf' freAjuentl,Y pieklt·d, and lIlay be

kept in weal, brine for a long time, and ill this state t.ht'y are (,;ollsidered by epicures a delieaey.

THE TAUTOG on. BLACK.I"ISH FISHERY.-Thc capture of Tllutog is ehiefly aecomplislwd hy the

line fishermen of Southern :MaslSacbusett.s and Uhode Island, awl the weir fisherlUell of the :'lame

{list-rict-. No one fi~hes for Tautog alone, awl it is: consequently more difficult to estimate tbe
...............~-~. __.. ~-- ..~- -- ~- ----~ ---

--~------------~~

l Barn!ltll.l>le Patriot, October 9, 1860.
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quantity aUllLUtll.r t.:-tkell. Ahout 200,000 pounds were bronght to the New York market Ia.st year.

liOOal consumptioll is cons;derabJe, and tIw total ammmt all1maJly taken may be estimated at from
400,000 to J:10,noo pounds. At least two huudred fishermen are entirel;y or llartly engagl',d in thi>:

LJIlsiue'ls hetween Gape Cod flnd New York. The catch of snell fishermen ill Narragansett Bay is
estimated at ti,OOO }loumls e\lch <tllllUall,Y. 'fhi!:! ginls in round llUlnlmrs 100,000 pounds taken b~·

hook fllHlline along this stl'etdl of COlt.."t. To this should be added 20,OOOllounds eRtimah~d to be

taktm on tllt' i'oa4 of Xew ,1Iwl3l'''.'r ;tIllI south ward, aud 20,000 more north of Capt? Cod. Tantog are
al"o frequently taken in the weirs and pouuds, and the catch of these for the year 1876 was estL
mat;:-t] a~ i... 1iIWWll ill tJll:~ following t.able:

I'olUld~.

::,274
561

'Veil','! Oil lI()rth side t ,f Oll,)le UtlII .••......... - _ .••••..•... _- . , .

Wr;il"s 011 sonth .o:~tle of O,tpe Cod _ _ _. , __ .

""cirs in riuC.'Hrtl Sound '. _"". , , .
\\'eir~ in lluzzarcrl; Bay. . - - _ . - - , . _ _

\'-"cirR in ijarragallsctt Bay __ ., .. _ " .. , .• , ..
\Yeir.o: 011 Block Island - , _. ." _•........ , _.. ' .. ,.

'"cirs ill Fi~ht'r's IHland 80uml , , _ _.. _.. __ ..
\Yei liS (Ill (+a:.;teI'lI c/J(/ (If l,olJ ~ 1sland , , , , _. .

29,220
3fi)423

156,750
33,153
14,000

36, liOQ

:111,381

At ~Ollll k. CtJ]}lleetieuf, thert' is ilJ the fall a KClHlOli of" bhtol.:k.fi8hin~,. whidl eont.inm'K from tllp

middle of Oetuber n lItil the 8JIOW begins to faU, about the first of n(~eembel', Abollt twent,y·fiye men

art' ellp:agPII ill this tisher," during the Reason speciftl'd, some of whom begin R month or h\"<I earlier,
Tbe:;' :fisu ill Fig/leI"" l~Jalld St)ulld a.t a deptJl of ... ix t,o eigut fatlJOllls, I!sing eratls and lohsters 1(1/'

bait. Til(' aYt'rag'l' (~a.tch of mlch man for the seasoll is estimated by Captaill ARhby at Ollt' t,hOll·

,~al1d pi ,nnd~, The most northerly point w!..lew there is a regnlar fisht~ry 101' them is, as hns already
heeTI mcntiOlwll, in 'V(':1lrlet~t harbor, At~cOl'dillg to DeKay, three smacks were cOllstautlr em·
pl(),y~d 1h)lli April to :XovelUber. These o;macks doubtless, then as now, haile-d from COllnecticut,

Iu 18,11 tlw;;e nll"sels wem 6till upon the old ground, onc of them hailing from '""edtport, and l)1/('

or two fl'Om ~mv l,rmdoll. One of th~~ akill}l('l-» WflS O\~id t.o lJave fished upon this ground ('very

>tNt~')1l for thil't,\ .v~aTS. I was tuld in \Vellftcet that they ordinarilr remained alltlllt. three "n,ek"
to fin tlwir wPlIs, ohtaining in that time, from two to fOllr thousand pounds.

Angling for 'l'antog fronl rockij i~ It favorite pursuit of amateur fishermen all alollg the eoa"t~

pnrtilmlarly ahollt. Sew York, when1 there:u~ lIrecipitous shores, tile anglerR ..,tanding IIlmlJ tJw
roekti, ,Inly 12, 187!l, Capt, S. ,T, ::\1artin ca~lght in this wa~', a.t }<Ja~tel'll Point, Glotlcester, S(WeII,

two of which weighel} tWt'nty.one and a half ponnds. In Long Islaml Sound a.mI other prt.,tectf'll

watt'I'S they al'e mmally fished for from It boat anchored amon~ tbf' reefs or near wrecked vesselS.

1\1itdlill, writillg in 1814, describes tht; methods of this fishery heU('r tban any other subscqnelll
;mtbl>rity: ;' HOt:),:." !ilwric'S lHul hOU.{)UlS are till' liltunts of Rlacktlsh. Long-experience is reqnirt,tl

to find Jtll thel'e places of resort.. Nice obs(',n'atioos 00 the lamlmarks in different (lil'ect.ions aI'\'
re{julBite to ('uable a fl8hing part:,' to anchor on the proper spot. For example, when a certain roe1.

:\TId trm~ range one waYl with a barn window appearing oVer a healUand the othtlt Wfi)', the boat

l>'ing- at the point where two suclllineo; intersect each other, is exactly over some fsmout! rendez

Yons, At some plaees Black-fish bite best UpOll the flood. In others thf.\Y are voraciou,;
dariIlg tlJe ehb. Thunder aecoUl.lIan;ving a showel' is an indication that no more of them can 1)l'

caught. 'fhe appearance of a porpoise infallibl.y PIlts an end to the sport. Dun weather with an

easterl.v wind is generaU.v the omen of ill luck. Some ptll'SonS who lh'~ ContiguOus to
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the shores where are situated the rocks which are frequented by Tautog invite tue fish there b)'

baiting;. BJ' this is lIle,tnt the throwiug' ovorboard broken clams or crabs to illtluee the Blnck-fish

to l'f'uew tneir visits; ami fi ne sJlort j s procured."
As has been already stated, the Tautog- on tIle coast>! of the United States iiS ('xtn'Tlwly ;;ellsi·

ti\'(o to cold, and at the approaclt of the tillJe of hibernation the vent becomes gen.,led, thp fish thus

becoming- llreparell for a miL'imum consumption of its own fat during its willter sleep.
The 8u4joinetl llot.ice of the torpidity of the Tautog and the Scup by Captain Atwood will be

found on page 212 of the Ueport of the United States COlnlllil;lSiouer of Fish and I~isLeries for

1871_'72.1

87. THE CHOGSET OR CUNN'ER-CTBNOLABRUS ADSPERSUS.

l'he Chogset or Cunner, CtenolabrtM aib;persws, i,"! very similar in aT)pearaucc to the '1'autog".

though much smaller and far less important. lis range is more llOl·f.herl;r. I can fiull no r('conl
of its oncurrence south of New York. DcKa;\- remarks: "I am not aware tLM it iR fOllnd south of
Delaware Bay." From New York to tlte Straits of Can;;o the sllecicH is exceedingly ahlllHbnt,

being found everywhere in harbors and bays, particularly in the vidnity of fisll·llDtlS('S whert' oi1'aI
is thrown overboard. euvier bad specimens from Newfoundland, but it abollnds on tlw ~oast, of

I,{\,bmJIQY. It i... e.lot>ely r\'lated to HIe "GQldsinny ," (itelWlauntM rupe8tr1>8, and tl1C:' "Cmul\lr" Qr
"Gilt~bead," Crenilabrus melops, of Great Bri~lin and adjoining Europe. It bas numerous common
Dllmes. In Southern New England it is milled "Ohogset," It name of Indian origin, sometimes Jlf{l

llOUnoo\l Cal:-hogse,t. ThiB name ~P~\\TS to hlwi;'. been. 11\ oocul>i{ma\ 1'-81:'; as far we"t as :Ne,w York,

where, in MitehiWs time, it was also called "Bluefi!:lh." In Main{', the British Provinces, and in

some partl; of l't-IasSllclmsett:'l the name "Cunner" is in nsc. cvidently having been brought over by

tlle English colonists who remembered a 'Very similar fish at home whicll has this name. In New
York, in revolutionary times, the name "Burgan" was in n8~, llnd COijtillued in usc at leai:lt until
1854, when it is stated by Gill to have beeTl the accepted namC ill the New York market. This name

also is of 'English origin, certain spooieR of tbis fll.mily being caUf'il "Bergylt" in parts of England.
Tbi", Dame appears to hold in Eastern Long bland at the present Urne. At ProvincetoWll the~'

are caned 'I Sea-percb," and at the Isle of Shoals and occasionally on the adjoining mainlallli
"Blue·perch" and I'Percb," tllis alISO being a reminiscence of English u$f1,ge. At Salem t.hl?S are

('·alled "Nippers," and occll8ionally here and elsewhere" Bait-sooalerl'l." Where CunnerI' are found

at all they are exceedingly abundant, and, thoug-h performing- a useful duty as scavengers, are It pest

of fishermen, from their habit of nibblillg the bait from their hooks. They are the especial detN",
tl1tiou of those who fish for tautog, since the two spocies are ordinarily fouud togetlwr. Tbl'lir
·--··-~1;-Brow~;;-,-,A;-e~je81lA;:'gl~t'8 G~i~l;;~" in-th;'-~~t£~1';--;-;;:-T~;ltog~;-ma<Jk----:fi8h,-it is rcmark",l: "The Black

fuW allounds in the vicinity of Long Island, and is IL 8tM;onnr~· illhnbitant of th", salt wat"r. He IU(\y 1m kept. for 0.

long tilUe in ponds or cars, fl,lld "veil fatted there. When the cold of winter benumbs him IH' r"fusea to cat RIl)' mor",
80,1 a tuombraue i8 ollservf<d to torm over th", vent aml close it. He IWg'ios to regain aPI,,,t.itl', with t.hl'. retllrn of
warmth in the spring." (P. 178.)

"","ow We know that Tautog liioortla.te among rocks ncu-r the coa8t llnd ill onr rivers, amI it. h'iJ'l been Btatl~d h~'

Mr. L, Tallman or Mr. Daniel Church that, ~omo yeo.rs /l,1::"0, aft.c'\' ;l, 'Very collt snop, not only mUll,v Tallt<)~ ,,-pre
washed Raho''e fl'Oz.:.n sti1t', but &fterward quantitiea were also found dead among rncks oft' the lWllJ<t. If, d"ring' tbe
winter, they flon't f_<1 as stated Q,bOVl\, nod this membra.ne closes..tbem uI', the eouclusiun muat he tha.t tI;e.'\' n'maiH
ill a IIt-aW of torpor 01' 8leep dnring cold weather. Now it lmppeull t.hat, the IICUP, wheu first tak<!1l by t.raflll' are ill II
state or toqwr; t.hey nllitJler eat not h3,...-e (looy plts88lge. It is prolJal1ly sealcd up like the Tantog', flud nothiug in tbl~

shape of food i8 to be found within t.hem. Some say th"y are, blind, allll they seem hardl,\" aula or willing' M move.
"Thll iUference, tben, is, that th" lIeup ha·ve alM) beell hihernating wit-bin II short distll.llce from tlw ':'0,..8t, in the

88mll ata-te Qil the Taut<>g. Tbis would account fQr the ..t.roy SCllp Ttlllntioll..d hy Mr. 8/lnlhwil'k 8-" luwillg h<'en ooca.
B;OlNl;lly foulld ill March. A warm da.y waku him "Il, antI he vi~itll Hw shot'll for a d(l.y or '<0 aut! tll.,n I'llt,"rn~, To
my mind this is a more :reasona.ble way 'If lWOOulltinll' (or hi~ pre.sencl' than to llNilUlllC that. he hM l><J,.,[, J"ft b-uhind.
If these foots &r6 &/:l statOO., it Is t-u be pres lUllell that scup are a 10.:::11 ii~h, aut! do nol j;,3W f,h"ir localitio~ IIll r more
than T3tltog,abont the pl'Opriety of the c1a88ificatiou of whie11 as a IDeal flal; tliore i8 ]]0 (I nest ion."- ATWoOP·

i8 F
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food is very similar to that of the tautog, except that they cannot awallow large shells. They
feed al80 upon dead animal matter, and are Qmong the most important scavengers of our harbors.
Numbers of them may be taken by lowering a net containing a piece of meat or fish and quickly
ra.i~ing it to the surface. Like the tautog, Cunners are local in their habits, only moving from
the shoal water ill extreme cold weather, and, though adapted for living in colder water, ra,rely
retreat eXCf'pt in the severest weather. In winter, however, they rarely are caught with the hook.
The first of the season of 1881 at Glouce~terwere caught :May 8. A very cold season sometimes
destroys them. It is recorded thnt in January, 1835; great quantities were frozen and thrown up
on the shore between Gloucester and Marblehead.1 In June and Jnly they spawn on their feeding
grounds in Southern New Englund, and in .July and August young fish three-qnarrers of an inch
or more are taken abundantly along the shores. 'l'hey appear to become adult and to breed when
three inches long. The largest I have observed was taken at Wooel's Holl, in .July, 187,''): its

weig-bt was twelve ounces, its length ten a,nd lb half inches, and it was spawning freely. Storer
claims to have seell them fourteen inches long, and I am assured that they sometimes attain a
weight of two pounds. From Eastport, Maine, to the vicinity of Boston, the Gunner is a favorite
article of food. Elsewhel'(l it is rarel,Y eaten aud is usually regarded with disgust-a foolil;h prejudice,
for it is one of the most agreeably flavored small fishes on our coast. lmmense quant,itics are taken
with the hook from the rocks, bridges, and boats, especially in the vicinity of cities like Boston and
Portland. Ther are also blken in immellse~ quantities in nets. The Irish market·boats of Boston
make a special business of catching them, using circular nets three or four feet in diameter wbich
are baited and set among the rocks. Dr. ~torer records that on the occasion of his visit to J~ab·

rador; in 1849, he found them so pleut,ifnI in the Gut of Canso that, by sinkiug a basket with a salt
fish tied therein for bait, he continually caught them b.y the score, and by putting a few hundredfl
in the well of his sloop kept the crew well supplied with fish while at sea on the way to Labrador.
The people of Nova Scotia,' like those south of Cape Cod, rarely, if ever, eat the GUDner. Mr.•J.

Matthew J oncs informs me that in the summer of 186:3, when the French tleet was ancboretl in
Halifax Harbor, the sailors canght them for food iii great nnmbers. About Saint Margaret's Bay,

according to 1111'. Ambrose, they are given as food to pigs: since, however, the pork of these
fish-fed pigs always tastes oily, they are generally fed on some other food for a short time before
being killed, and well dosed with sulphur. It was formerly cU8tomary iu Boston to keep the~c fjHh

llli~e for market in Illrge cars, deRcribed b;y Storer as three feet deep, twelve to fifteen feet long,
closed beneath and latticed at the sides, and anchored in deep water. Storer states that sometimeI'
Ill' many as five thousand fish were kept in a single car, and that these. cars were replenished every
week or fortnight. It, is iIlll)Ossible to estimate with any degree of accuracy tile quantit~~ of UU)]

nors annually taken. The catch of the Irish market-boats of Boston cannot fall much short of
300}OOO ponndlil, alld that of the other towns and States on the coast of New Engla.nd is certain to
bE.' from 200,000 to 21'")1\000 pounds.

88. THE PARROT-FI8HES OD SOllE OF THEIR ALLIES.

,se"'Cl'al of the Parrot-fishes oocur on the Florida COQ8t, notably the Blue Parrot-fish, Platy.

l/l.QHHtU rad-ia,tWl (Linll.) Goode, sometimes, according to, Jordan, seen in Key West market, and 1'.

biv'itta,tWl, known in Bermuda as ·It Slippery Dick," recorded by Jordan. from Charleston, marlu>t.

They are gorgeous in color, bnt the flesh is so dry that they are htlld in sli~ht esteem eM t.ableuae.

1Gloucellter Telegraph, In.no(I1:Y 14, 1.831).
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THE RED.PISH, OP OALIFORNIA.
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This species, Trochocopus puleher, writes Jordan, is ever.ywhere known as the "Red·fish": the

name "Fat·bead" is occa8ionaJly used, anti it is very rarely called "Sheepshead." It reachcs a
weight of twelve to fifteen l){)unds. It is found from Point Concepcion southwa.rd to Cerros Island

in enormous numbers in the kelp. It is taken chiefl.y with hook and line. It feeds on crustaceans
and mollusks. It is taken chiefly by the Chinese, who satt and dry it. It forms half of the total
catch of the Ohinese south of Point Concepcion. It does not rank high as a food·fish, im fie8h
being coarse. The fat forehf\ad is said to make excellent chowder.

THE SENORITA-FISH, Of' CALIFOHKIA.

At Monterey, California, this speeies, PseuMjulis tJlQdesfu>t, is known ail, " Peseerey "; sonth

ward it is caned "Senorita." It reaches 11 weight of less tllall half a pouud. It is found in the
kelp from Monterey southward to Cerros It>ll111d, and iii generall;v common. It feeds chiefL~' on
crustacea. It is used chiefly fm' bait, altbough th~ llcsll is said tn lw (}f c:s:cellellt qu'itlity.

THE KELP-PISH, O.P CALl.FOilNIA..

ThIs species, Platygwssus'semicinctus, bears in company WlUl HeterosUchu8 rostra.tus, and

perhaps others, the na.me of "Kelp-fi.::l1l." It reaches a pou tid weigb t, and a length of nearly III

foot. It is found iu the kelp about Santa Catalina Island and southward, and is not vcry ahun
dant. It feeds on crustacea, and spawns in July. Its flesh is said hl be of good quulit,y.

THE HUG.FISH-LACHNOL.£MUS FALeATUS.

This fish is, according to Mr. Stearns, abundant at Key 'Vcst and among the l~loridacoral reefs,
although be has not observed it north of the Gulf of Mexico. It there attains a cont>idcl'uble size,

and a weight of twelve or fifteen pounds, although the average size is not more tlHln oDf'-fourtb
that size. In the Key West market it appears almost da.ily, and is much esteemed for food. This

species occurs throughout the 'Vest Indies, and is oue of tiJe favorite food-fish of Cuba, althongh
its sale is forbidden by law, on account of the supposed poisonous natnre of its tk·sh. 11l the
Bermudas it ilil one of the most important of the food·fish, attaining !'.ornetimes the wcig-ht of
twenty pounds. It is caught by line-fishermen among the reefs, at a depth of frve to forty fatbom."-.

Like the other members of tbis fa.mily, it feeds upon small fish ami upon bottom crustaceans am);

mollusks. Its brilliant red color :renders it a conspicuous o~ject in the markets. Durillg: the

different stages of growth its l:lpecies undergoes nmny changes of form, nnd has been described
under several different names. The large adult malo is l'cml1rkuhle on l;Wcount of u Leav~· blaek
blotch over the forebead and over the l;'\ye8. The Dame" Hog·1ish 'I refers to the swine-like app£'ar
anea of tbe bead, jaws, and teeth. At tbe entrance to the Great Sound, in Bermuda, is a reef called

Hog-fish Shoal, which is surmount.ed by a beacon bearing an enormous effigJ' of a Hog·fish ill me!.al.

89. THE DEMOISELLE AND THE CICHLlD FAllILIES.

AIIlOU~ the f%fs of Florida tWI} or thl'e,e, s~iee; of the family Pmnaoolttl'idre are ahnndtl.llL

Most prominent among these is the" Sergeant Major," Glyphi-dQdon sazatifis (h) C. & Y., eallNt

in :Bermuda the" Cow-pilot," from an alleged habit of being alwa;ys fouud in tlia Bodt>.f.J· of the
"Oow.tisb," or Oatracion. This fish sometimes attains the length of ten inches and the weigllt of
a. POUnd. or 60, but is usually of a smaller size and is not highly eatoomed for food. .It is found

throughout the tropical waters of the entire world.
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There a,re se\T~ral :,omaller 8pt-'des of this awl of nllit~1l g~llera in t-lw Gulf of J\Iexico, and 011

till' 'I"(""tern ~ide of t-h" Istlunus of PaTlallla and in the Gulf of California, On the U:\liforllia coast
•"'I'IlI'S it ",pecie;;, Pomuccntrus rubi(Jundll,~, cOllspienom; b,Y re<lf>OIl of its 11llifol'mly dp('p crimson or
• >1'<1n ge eO]ul'atim l, whieh is us lmlI,\" I,HOW 11 a s the" G-adhald i" am on g' the I ta-liml~. The na mes

'" (i, ,Id-fish" a wI "' HI'd PercIt " are al so nS1c'I1, all of them reFerri IIg to its brilliallt ol'an gT, coloratiOIII-\,

I I reae!H';'; a wei~Lt of three pounds, alHI a length of less t,han a foot, It is fOllml abont, the Sant,l

H:u·hara IsI ituds and'" lmtll wanI to 1.10 weI' Califnrnia. J t- liyes abon t rocky plaet's, a nil is geILt'rall....
"lnlTldant. Its fOOll i,-,; larg'el,'- erllstaCetlUl>. it is a foorI-f1i\h of low graue, nlltl !las littlt" eCOllOllli\,
i III pOl'taIwe. ..:\.notht'l' 80mewh at Hot e worthy spf!ci es is knowlt in Oall forT! ia, Oll [I ('etllllJt, of its tlusk.\"

(~oJor,~, as tilt:' ,j Bhlek..nnitl!,'· CkrMniJJ PlkIlCrtplll'h,j"j" Cooper.

··'rhi:disht writes Jordan, "is known as t4e'Blacksmith' from its tlm;};:y eolol'f!. 1t reavhei\ n

wei::dlt of abont two jlonruli\. It ranges from tue Santa Bal'hara Islaml" southward, living ahont
n'l'f" of J'\wk, ani! i-; locally ahnndaut, It fet:l!ls Oil "hells ftlld crnsta·C(~a. It is considered lIl;

imli Irenmt fOOlL"

TIl(' fa1Uil~' CicJt.liil.a' is large, and is composed ehietl,y of fn:ls!I·wattJr fishes oetmrring ill tim

ll'opieall'arts of A friea aml Anwriea. Among its mem hers is :t. South Americun "Ilf'cies l GeQpllnll1t,~

J;/(riuamen.<lt-s. which is often men tione(l h,v writer" on the instincts of animals 011 account of lL

Iwcnliar habit of the malf's which carry in their mouths the eggs' until t,he;v are hatched, am}

which aN' even said tn allow I,he yonng fi;;;h to !;leek refnge within their jaws. ""'0 have no repre~

tielltatives of the family on our Atlantic coast, though one 01' two species of the genlls Heros occur
ill the brackish waters of Texas.

90. THE SURF·FISH PAM:ILY-EItBIQTQCIDlE.

By DAVID S. JORDAN.

This remarkable group of fisbe.'i forms the m08tcharacteristic feature of tile fauna of our Pacific
(~oa;;;t. Of the nineteen spooies now known, all but one (Dih'ema Temmineki of Japan) occur on the
coast of California, and most of them in very g~at abundance. The tlpecies are most of them very

similar in habits and economic value, alul the following general remarks ure proffered before pro

(~t!t1ilJg to the diseu8Mion of the different specioo.

XA.MEs.-The general llame" Percb" is applied to these fishes ~werywhere alollg the coast.
'fbis nnfortnnate misllomer came about from th~ir resemhlance to the sun-fishes or H perch" of the
Southem St,aies, amI t() the" white perch," RQcC'48 americanu8, of the East. On the coast of Oregon

the large species (espeflially Da.malichthys ar!l1JT080mu~) are called" Pogy" or "Porg~/, in allusioll

to theirnndoubted resemblance to the scup or pOl·gee of the East. ThenallleB "Minny," "Sparada,"

and HMoharra" are also apillietl to the smaller species northward. Abont San Francisco, the name
"Perch II is given to them all, as well as to Ar-chopUte8 1nterruptu8, and separate names for the·
..Iiil'erent sl)ecies are seldom heard. From Mon~reysouthward, the name "Surf·fish" is incommoll
use" although the name" Perch" is still more COmmon.

HABITS, &c.-The largest Rhaoookillus toxotes, reaches a weight of four pounds; the smallest,
Abeona 1llinima, a length of four or five inches. So far as we are able to judge, the growth of the
young is quite rapid, as the specimens are ahout half grown the fir8t winter, and pmbabl~" reach

full size in two and a half to three :rears-perhaps, in some CalleS, iu the second yellr.

ThA center of distribution of this bJ'l'OUP is from Santa B31'ba-ra to Tomales Ba.y. Northward
tho Dumoor of slle~iea decreuses, while the Hnmber of individuals is, perhaps, equally great as far
m the Gulf of Georgia,. SOlltbward botb indil>idnals a.nd apeeiea rapidlydiminiah in number.
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Their range probably extenus from Cerro!! Island to Sitka; cI.'11,ail.ll,Y no further. .Mor>t of them lin'

in ",hallow wa,.b'r; 011 a sands bottoUl; both in tllll OpCll sca awl. ill I;hel tered ba....". A seillt' d1':1 Wit

iu th(' 811rf will often he filled with t.he sil I'my 8lHlde.'l (A mphistichu8: ]-Iolc{}}wtu,~).amI a I;l'iIl\, drawn

]n a ba;r ma.y be equally fun of DUrenw lateral,e, mtrema, ,Jacbmni.. ct(~. 0111.' 8pt?(~ie8 if; cOlltJuett
to til<' tb~sh waters. Xe.,ul,v all of them f(',('(l ehi"'fiy Oil crust\le(~;l, to;:,:\"tlWl: with 5ueb &HI,\ll 1h>\\ al'.

f.(wy cun swallow. The slwdes of AbelHlII Ill'!' ehidly Lt'rbiYorom,; feeding ou seaweed.

The EllllJiotoeoids are all o\'ip;trous. The YOUlI/:l" am IHH'en to tlnmty iu nlllJ11wr, and are
brought tOl't,1i in ~UlllllJer: ",hell hOI'Il, the little fish am f/'Olll thI't;e-follrt.lHI of all ilJdJ t{J tIn) HII(1

a half inches iu ICllgth; aeeordiug to t lip SIJl:\des. 'flwy are dosely packt'd together in tllt' uteI'll,";.

the illner surface \Jt' ...vllieh fUTms fQtd;; va,Ttl,\' ",\'parati1.lll; the ;YWlUlg from e\H~h \)the,l'. The yl)\lllg

are at first exceB~ivel'ycornpreSflt,a, with tue 80ft parts of tlw Hntical fillS .~xcessivelr ..levat(~tl. A~

their JeYclopment. proceeufi tht',Ii' rt"selllble 11lOl"C allel more tlie parent, and when l)<)m their ftll'llJ i,s

quite simila.r; the hody, howover; more compres,.;;e!l, the nns hig-lwl', and t1le color nSUltlly n~(L

Impregnllt.ioil prolml)ly takes place ill the fall. III ,Jalltlary lJlost of tllt\ "pedei; llano ILl' ,vollllg

half grown a& to length, au(\ when tbl~ p~H·"llt fisb ":is caught the young readily :->lip Ollt frotH nIl'

ovary. From .Jauuary to JUlH~ the fislH,taUs ",1.1';:;,0 tJu.'!:\e ih,hc!> <\,1't' s<Jld \\\,,-, Ett~n~d with tJI\:~"

fretal fiOilt. Little ;.9 known of the plaee of flpawuing, but 18UppOSI;l tIHI.,t, the youug an~ ~imtlly

extruded in the water just outo;iue the breJ;lkero! and left to shift for thcmseh-es. .As to the IHotlp

of impregnation, we have made no observations. Dr. Blake thinks that the flesiJy tlJieJ,:(>ninp: on

the anal fin of tht\ male js to give tlw female 80mething to hold tt} with tbe ventral nurs, :UJll th,Jt

the two BeXe-5 approadl e,l(~b oth~rj ventral snrfacN!o tQ~ethl'r, and with their heads in nppnsiH.l

directions. Tlley have no specilll euclult'--" exeellt tIm larger predalm'y fishes amI the li'lIH'l'tlWU~

who destroy great numbers at the breeding' time. No diseases have been uoticed.
The species Me all, with the (lxceptiou of two or three of the smallest, used as footI. Their

flesh il~ watery, flavorless, and much inferior ttl that. of the 8corpamoitl, 8cirenoid, anll Pefcuitl
fishes, a11(\ only their abundance gives theIn .aloe. Great quantities of them fUt? COllgll\lle,(l hy tl!(,

Chinese.

.ALFIONE RhaCQchilu8 tOiXote8 .Agassiz).-TlJis spedes is (~a,lled "Aliionc" at Soquel, "Sprat"
at Santa Cruz; elsewhere it is simpl.y .< Perch!' It reaches a lenf,"th of dghteen IIlClw8 ~wd :t

weigbt of .five pounds, being much tLte larf,rest of the group. It ranges from SaIl Pedro to Cape

Mendocino, and is generall;r common, altllOugh not nearls 80 abundant as Borne of tLte other", 1\>;

a, fOOd·fish it, if> \~'Qm\idered the best of this ",ery iudi1l"en~ut grout).
PORG-F.E (J)arlU:tliehthys argyrOilOmm (Girard) J. & 0.).-011 the coast of Oregon and \\'u,,:lt

ingtoll t,his species is known as l. Porgl'e"; elseWhere simply as " Perch," or " \Vhite Perch." It

reacbes a weight of two and a half pounds. It ranges from S~111 Pedro to VanCOlH't',r':,l Islaml. it,.;

abundance steadily increasing to tile northward 80 far as traced. At, San ]~ra.nei8co it is ra( ill'!'

(',(')ln1DOll, but south of Point Ooncepcion rather rllI'B. AR a food-fish it ranks next t.o the precc1linl!.

WIUTl!: PERCH {Ditremafu1'cutum (Grd.) G\lnther).-Thi>:\ "lwci\.\$(}C(',a.,iml\~llyI'wwhell a weight

of a ponnd, but is usually smaller. It ranges from Onpe MBlIdocino to the Mexican line, bdllg'

everywhere exceedingly abundant. It lives in slJeltered btl.r8. It i8 atwaS$ present in tbl' markt't$

and is. held in low t'-steem.

Ditrema atripes .lor. & Gilb.-This species reaches a wt'ight of ODe IUleI a balf pound",. It

liM ~1l noticed only in the Bay of Montk\re~', where it i" generally ratlmr \~\)mmon; \whJg taken
in seines D&ir the IollJore.

BL"Ul!lSURP.FISa: (Ditrema laterale (A~Hssiz) Gtintl.lCr).-'1'his species is known as the" Blue

PerCh" or ~'Surf-Iish." It reaclu's a weight of aoouttwo ami a halfpol1nuR. It ranges from Sant&
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Barb.'U'a tv Vancouver's Island, and is everywhere abundant. NDrt,h of Ban Francisco it is the
mo:;t common of the larger 8pecit~s. It is an important food-fish, although not of very good quality.

BLAOK SURF-FISH (Ditrema Jacksoni (Agassiz) Glinther).-'fhis species is kuown as "Perch,'
"Surf-fish/, "Black Perch," etc. About 8an Diego it is called" Croaker," which lHune, however,
lJelongs properly to the Scimnoid fishes. It reaehes a weight of two pounds. It ranges froUl SaIl

Diego to l'uget Sound. North of Cape Mendocino it is scarce. Frolll San Francisco soutlJward
it is Ilrobabl,Y brought into the market in greater numbers thtl>ll any other species. It is but an
indifferent food-nsll.

HypsuruH Oaryi (L. Agass.) A. Agass.-Tbis species is known as "Moharra" to the I'ortuguese
at Monterf\Y; ehwwhere it is a "Perch." It reaches the weight of a pound. It ranges from

Tomales Blty to Santa Barbara, and is rather common, being sometimes taken in great numbers

in spring. It is used chiefly as bait for rock-fish, the larger individuals only being !:lent to market.
It is the most brightly coloretl of its family.

SILVER SURF-FISH (A mpkilitiehWJ arYfmUus Agassiz).-This species is know II a!$ Ol Surf-fish" and
Il White Perch/' It reaches a weight of three pounds. It ranges from 'fomales to San Diego, Rnd
is locally often very abundant" especially along sandy beaches.

RosY SURF'-FISH (HohxJnotu1J r/wooterus .agassiz).-This species hail no distinctive llame witb

the fishermen. It :reaches a weight of one and a half pounds. It ranges from Cape Mendocino
to Santa Barbara, being often locally abundant, esptlcially at Soquel, but it is not one of the more
(lOmmOll specie'S.

Holconot'us AgWlsizi (Gill) Jor. & Gilb.-This species refWbes a weight of but half a POtUJ(l. III
,distritmtioll a,nd abundance it agrees with the preceding.

'VALL-}'-;YE SURP-PISR (Holcom>tus argenteus (Gibb.) Jor. & Gilb.).-This species is usually
known as tbe "Wall-eye," in allu~ion to tbe groat size of its eyeB. It reaches & weight of lJaJf a
pound. It ranges from Cape Mendocino to the Mexican line, and is generally abundant, especinU,r
in the surf. It is taken in large quantities, and is little esteemed.

HoZrom>tus analis (A. A.gaes.) Jor. & Gilb.-This species reaches a weight of a quarter of a

ponnd. It is found from San Luis ObisllO to San Francisco. It is only locally abundant, and is
not purposel,\-' sent to market. At Soquel, where it is abundant, it hi used for bait.

Braekyistius rosaeeus J or. & Gilb.-This species weighs less than balf a pound. It has been
taken only in deep water off Point Reyes.

BrlWhyistiw frena.tWl Gill.-This species rarely weighs more than a quarter of a pound. It

rangco!i from Catalina Islaud to VanCO!.lver's bland, living in water of moderate depth, aud is
locall,\r exceedingl,\' abundant, as at Monterey, Point Reyes, etc. It comes into the market only by
~wcident, and is lUIed chiefly for bait.

BPAR.AIlA (OymatQgaster aggregatus Gibb.).-This fish is usually known as thfl "Sbiner." Ou
Paget Sound the Americans call it "Minny," and tbe Italian6 "SpUJ'ad" or HSparada." It isfound
from Vancouver's bland to the Mexican line, everywhere in great numbers, and is pCl"haps the
most abundant species on the coast. It is rarely used except for bait.

AlJevna aurora Jor. & Gilb.-TbiR flpeoies reaches a weigbt of nearly half a pound. It is
abundant in rocky places from Monterey to Sau Francisco, often frequenting rock.pools. It feeds
(Ill plants, and is ocea8ionally sent to market. ;

SHINlllR (AMona, minima [Gibbom.J GilJ.).-'l'hi", little :/igh ilJ usually known as the" Sbiner." It

is the smallellt of tlte group, rarely weighing a quart€r of a pound. It ranges from Tomales Bary
to San Diego, and is generally common, although not one of the moat abnndantspecies. Its
appearance in the market is accidental.
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"RIVER PERcn" (Hysterocarpus TrasH, Gibbons).-This species very often reaches the weight
of about half a pound. It is confinell to the fresh water, being fOUlld in the Sacramento and Ball
Joaquin Rivers, and other streams as far southward at least, as San Luis ObisJlO. It is sent in
sma'J nnmb1'lTII to the markets of Sa,n Frallci"co, l\lld is chiefly eaten by the Dh'mcse.

91. THE MOHARRA FAIIILY-GERRIDlE.

'rilis family is represented on our eastern coast by f0111' species, all of which are very smull
and of little consequence except as food for larger fislte;;.

GlJrres argenteut, first discovered b~' Profes"m' n,tinl at Bc{w,l\:,y'l> Point, New .JerlW,y, appeare.
to be common from North Carolina to New ,Jersey, and hns been, within two or three sears,
ObS('ITed at Wood's Holl, l\1assachmwtts.

U. hare:ngulus and G. homvuymus occur ill the Gulf of :Mexico. Iu the Bermudas there are
three sI!ecies of this genus; these are known by the lIames "Shad" and "Long-boned Shad."
They are ..ained in great numbers.; and constitut~ lttl important article of food.

92. THE THREAD-FISH FAMILY-POLYHEMID..ali.

The family PolynemidaJ is remarkable by reason of the elongate filaments whiclt are de\'eloped
ill f~onnectioll with the pectoral fin. GUnther has remarked: "Their eyes are largc, but generally
obscnted hy a filmy "kin, so tha,t these feelers IUIlSt be of great use to them in helping them to

ft nil their way to tb eir food. It is evident, from the organization of these fi shes, that the)' Ii \'c in
tltick water or muddy bottoms, such as are found near the mouths of great rivers."

Tllere are two or tlnee species upon 0111' coast, one of which, the "Tltread-tii:'ih" of Pensacola,
Polynemus oct<mcmus, is the subject of tho following hl1erestillg observations b",- Mr. Stearns:

"The Thread·fish i8 rather pommon at, Pell8acola in !'mmmer, and has IlOt been observl~tl else
wlmre in the Gulf b;y me. M.y first specimen wal'l taken at tbe surface of the water ill Pensacola

Bay, May 21, 1878. Later in the season I saw large schools of them in shoal water along' the sea

beach swimming towards the harbor month. On .June 14 a vel'S large Rcltool of them came into the
SUlf nea,r Port McRae, and large llumbers were thrown ashore b.y tile wave01, until perfect wind

rows of dead :fish were found UPOIl the salidA. Sha.rks and otber fiHhes were pre;ving UpOll them ill

the water, alld vast numbers of sea-birds and buzzards awaited them on land. The illdiyj(}uals

composing this school were of various sizes, the majority heing lldults. (Sc\'t."ral of thCSl~ were
sent to the National Museum.) 'I'hey were e\'identls moving towards the hay. Small sellOols

were 8een during the months of July of that and the foHow illg year."

93. THE SURGEON-FISH FAMlLY-ACANTHURIDlE.

On tue coast of .Florida, as well as through the V\I'CHt Indies and in the Bermudas, occur two

species of tltls famil;y, AvanthuntS caruleu8 and A. nigricat18; generalls known as "Doetor-tisb" or

"Surgeon-flsh." They are distinguished by slight diftercnces of proportion and color. Bach side
of the tail il; provided with a sharp, lalloot-like spine, which, when at rest, is received iuta a sheatb,
but it lllay be thrust out at rigut angles to the bod~'; and used. as a weapon of offemw; sweeping

the tail from side to side as they swim, they call inflict very serion-,; wounds, and I have seeD, in

the Bermudas, large fishes, confined in the same aquarium tank with t.hem, cO\Tered with gashes
intlieted in this manner. They are available for food, but arc more worthy of cOllSlderation on
aceountof their power of wounding the fishermen. The" Balle-fish" of Key "'-est, :1 ccol'dhlg to
Stearns, belongato this fi6mily and genus. It is quite common about till' coral reels of the South
.Florida 000at.
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94. THE ANGEL-FISH FAId:ILY-CRlETODONTIDlE.

This family contains numerous species of 'fully.formed, beautifully.tinted fishes, usually of

small size, which abound in all tropical seas, espcdally among the coral reefs. Their teet.h are
very small aIll! feeble, and the:>' feed UIlOIl minute invertebrates. 1'0 tliis group belong tue beau
tiful "four.\Jyed fish" of the \Vest Inuies; all;O the Angel-fish, HoiacantJlU8 ciliaris, a lovely speeips,

familiar to the residcnts of Xew York, specimeus baYing boou [)rought froUl the Bermudas at ,an·
oua times during" the past thirty years for exhibition in the aquaria of that cit~'. Thi/3 sJlecies is
found also along the Florida coast, and as far nortl.l as Charleston, Sonth Carolina. It il:\ COil·

sidered the most delicious food-fish of the Bermudas.

Stearns writes: "The (White Angel-fish,' the (Yellow Angel-fisb,' and the 'IUaek Angel·
fiHh' are reported as common a,bout the Florida. reefs, t.he two first as being abundant alii} the last

as rare. I did not t>ooUl'e a specimen of either."

'l'he Blu(\k Angel-fish is probably the species known under this name in the Bermudas, Bola·
canthus tricolor.
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GB<JGRAPH.IGAL DIs'l'RlnU'l'IO~.-Tl.weommOll :Ma<:kE'T~t, ScomlJa ~l'Ombrl(S~ il;, \11l ilihalJi1~lI\t

of the North Atlantic OetJ:lu, On (HIl' eoast itH t\ou therll litlli t i,,· ill t,ll(' lwigll bOl'h01HI of CaJlI~ Hat

teras in early spring, The fislliug schooners or Xt)W England liml SdlOOls of tltem in tlJi" l't'I.doll

at som(1 IlistanrA! from the shore, hut, tJJCl'C il'; no record of t!It·il' Imvillg heell Ltken ill ally llllll! hprs

ill shoal water south of Long Islaml. A. ,V. Sim]l80n statp;.; tlwt the "peeics 1m" heel! oiJst..\I'H!d ill

the sounds about Uapfl Hatkras iu August, SClltt:'lUI.Wl", amL O~t{)hel', ll. E, Earn limb E'\'idl'l\(:e

that stragglers occasionally entel' the Chef.iapNlke. Alollg' tllt' eoast..~ of the ;'IJiddll\ KtMI';'; HIllI of

New Bngland Mackerel abound tlnollghout tlle I:!Ullllller 1ll0Jlth~, alJ(I 3rt.' ,ll~o found ill great llllllJ

bel'S in the Gulf of Raiut Lawrence, where, ill past ~·ear;::., lil;.henTl(>n of t.he {Tllitl'rl State;::. CI)Ilg'l'l'

g'l.ted in great numbers to p<uticipOlte in their c:aptlltl', '1'lw,'i an' a Iso fUllntl 011 the t:oa ~ t of

Labrador, though tbertl is no evidence that tht',Y or<lin,uiJy frecl'wnt tIlt' waters 1I00'th of the Stl':lit,i

of Belle 181e.

Cal)tain Atwood I has expressed the opinion that the." ~·ii'·, NortlWl'lI La,br:ulor ouly ill .~pastJlli'

remarkahle for the prevalenoo of Wt"stkrly w\udi:\, ami that in ntlwl" l:'{~\\l:i011;; the;\' I1ll llot l,!."O :-'Il far
Donh,

Professor Hind was tol(1 ~' the residents of Aillik amI Kypoli.ok, Lahnulol'. 011(' IJlllltll't~1l

and tiftJ-' miles Dorthwest of 11ft milton 1n1('1, that :Ma(~kerel were abuuuaut tlwrtO ill 1871~ :lud H.Hlt

a few were caught in cod,scines. 'Vhile at Double Ighmd ImrhOl', SOUle tiftepI\ miles 1l0rtll ot'

H01"ledul~, a Frol1flh Cam\dian reBid~nt ini'orme,{l hi.m that th\:Xe, il:\ H ,l "cattt·ril.\~ of Ma1.~kt'l"d·~ 1>1\

that part of the coast.
They appear also n.t times to have been abundaut (Ill the Horthcasterll coast of Ne,wt'ountllantl,

tbou~h their appearance there is quite irregula.r. M:wkerd do not, OCellI' ill IIudson'.s Bay 1101' ou

the coast of Greenland. It seems probable that the Jlatural llort,hern limit, of the "pecie" ill th(·

W&!;tern A.tla.ntic is not far from the. Strait' of BeUI;-\ h,le. PI'OleR$lr Pack:lrd, who \·i~i.ted tlli;;

region in 1866, Tec.orded that a few Mackerel urc taken itt Augn sf. in Salmon Bay amI Jl'l~jI Bay, 1mt

that the 8Lrai~ of Belle Isle were evidtlUtly the northeru lim its (If the gCl1ll8, wlJill' Fortin, OUl' of

the best Canadian authorities on fisheries, in his annual .n....lJOrf. fur 18H4, Rtatt;d tllllt ill .sUlOUlI'l'

they a.ppear in some places, such as Little )Ieca.ttina, on the adjoining COUli\t, latitude 50~o Hlll"lh,

and eVen liOm.etime8 ~uoor th~ Strait, of Belle l¥'le.~
------"-----~_.~."---_._..

l Proceedinga, Boston Society of Nntnra.l Hilll,ory, ,.,,1. 10, p. 6G.
'In 1860 Capt" Peter Avery, of the IIchooner AlalJalPlt, of ProYincotown, took l\lO lJarr"j~ of J:u. :\-[ack"'rt'l nl. 1'OI'f

Q.U p()rt, NllWfo1llldl1md, Captain Atwood, however, hall !!Cell them at the nay of hlalHls. lIe Lw' l'i~o ~,m largo
soho.olil at Heca,ttina.

Capt. J. W. Collins writes: "As early 88 1837 OT 1838, CaI,t, Stephen Wcb, of GlOllCCS/Ct', spent allUf)~ the cuTin·
IlIlWlkerel,·fi8hing~n on the COMt of' LlI.hrn,dor in pon;uit. of M nck"l"fJl. H" W:\II iudtwc,l"b.v the rt'1'''1'11l Immp:h! !litu
by tlu, LabradQr eod.fiBh6rtilen ill mAko thi8 stlmnpt. They lmd reported seeing M;lCkf'rl'! ll!Jlllld(lul ill <IlC ,.kill j t~· of
tbe.8traitj of Bell~ laIc, and Captain Rich, beilljt cof on sdvellturolill turn, d,~dd..d 10 d cvote one 11\1 mmcr to tll" i1Jv.~sti
gatiO)n oft.he lI.nbJect, reeling in hope;! of obtaining a lllorgc Cn.tcIL My farh"r "'Roll OIle of th" crow, and 1 huY" oilt',n
h<:lardhh:nteU th"t the kip WBEI eutiwly uusu(\(\l.!It'lful, uotwithstllll.liug tl'" fad- tha/. til"y (:l"'fIll;()d all the way from
M6llJlUi.llaL1land!!. furQllgh tlw. St'te.i.¥ of Belle h.le., 1l,11,1 <1U the u"rt.b.w('~coa.><t <If Nt,wti:.'Uudlauti (loll far t10wu 118 the
&yofh~ F~w OJ' 110 Mackerel Wtll"i! t.uklln until tho YClI!lel Tatum",l iu th0 fall t .... tlwlIOutlltlrll part of thj; Gulf
of &JlltLlIowm~whure • _II flU'l:' WM oMlioinoo in a few we>;>ks' fisbiwl:.". -. .
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Perley sass that they are ra,rely known to visit the coast of Labrador. H. R. Storer, after
ea~'dull~' stud:ying the fauna of Soutberii Labrador, in 1849, came to the conclusion that the;y were

sometimes founel at Little Mecattilla.
In the val'ioUB reports of the Canadian inspectors offisl1eries on the Labrador coast fWIll 1864

to IH10 ma,V be found tn-ideuce that Mackerel are rarely taken even on the IJabra<lor coast of the
Gulf of Saint Lawrence.

Professor Verrill, who visited Anticosti and Mingan in 1861, was unable to find au)' Mackerel
in the wnters of that regiou, although the OO&t methods of catching them were often used.

Some ycm:s ago l\Iackerel were abuudant in the Bay of Fundy, as many as twelve vessel1'\ from
Eastport, besides others, being engaged in their capture, chiefly about Digby and Saint Mary's
Bay. They havc now so completel~' disappeared as not to form an item in the commercial record
of the catch.

The species is found throughout the entire length of the Norwegian coast from the Chri8tianh~

l'Jord to tLe North Cape and Vam,nger Fjord, latitude 71°. It OCCUfR on the sonth coast of Swe
den, and, entering the Baltic, is found along the shores of Eastern Denmark and Eastm-n Prussia,

and also abundantly in the German Ocean and the En,g-Iish Channel, ns well as everywhere in all
parts of tlJe British Isles, and southward to the Mediterrallean, where it abounds, especially in the

Adriatic. There is no record of its capture in Africa, South Ameriea, in the West Indies, the
Gulf of Mexico, or even about the Bermudas.

The lfackerel, theIl, would appear to be no shore-loving fisb, not addicted to wide wanderings

ill the OCeall, and witb range limited in the Western Atlantic between latitudes 350 a,nd 500 ; in

tbe ltllJi,tel'1l At.1'lutie between 360 and 71°.
.MIGRA'l'IONs.-The migratiolls of the Mackerel, the causes of their appearance and disap

peanlllce at certain seasons at different pointl) along the coast, the causes of their relative a bun
danc~ and scat-city in differellt years, have previously been discussed by llulllerou" writers. The

!Subject has received special aHelltion on account of the disputes between our own and the Canadian
G-uvermntmt CO])Cl,rnjng the value to QUI' .fishermen of tbe right to participate jn the mackerel

fi~hl'rim, ill the Pro\'illcial waters.
Kotwithstanding th(1 great amount of paper which has been cO'iered with theories to C-'l:plain

the nuiou!S mooted questiolls, it cannot be said that the habits of the Mackerel are understood at
all hetter than tho'le of othel" fishes which ba"'e not attracted so much attention. The most volu

llJjJ)OJIS writel' llI)OlI t1)lS subject has been Pmf. lJenry Youle Binu, who devotes man,)' pages of

hi.~ bool" "The Eifed of the Fishery OlaU8efl of the Treaty of Washingt()n on the Fishe.ries and
Fishermen of British North America," to the attempt to pro\'e that; the l\l~lckerol which have beell

a I eel'tai II season R in the past ISO abuudall t, in the Gulf of Saint Lawnmce and 011 the AtInn tic coast

of :Nova Scotia remain there throughout the year, hioornating ill deep waters tlot very remote from
the shore. l 1 have lltt~mpted tv s.how tlJe weakneM oj' hi.t! lll'gUlDt'JJt, in a.n e881l~ published ill the

l Mr, B,u·net l'hi1HIl~, in HIe Naw York Tim"", De,.,..mber 31, 1880, thnA criticill~1I the thlMlrr of Mr, Hilld, ,",'btlo
l'6fl'rriug t,o Mr. William H. Rideing'M l·S/my (mtitlml "J<'iffit. FamiliOlIl of th", AUlllltiC":

"In an arlicll' entitled' Firllt }<amiliell of the .AtllJ,utie,' to be found in tile JannaQ' llulUoor of Harl'e.....t! MaglUhJ<1,
certain assertions are ooyanced in I'\lgn.r{t to the habit~ of tho Mackerd which are entirely of un Q; partt' charllcter,
:md lI)i~ilt unintentionally t\(\t injuriOUsly to our intcI'elltll in case futm" dillpUt,e1l al'(lBe betw%u the Provinc-ea and tll"
United 8tateM on the fillhery qne8tion. The writer at:lwa that, '&\<)king 0. aoft muddy or sandy bed lit tho 'apprl)ueh of
winter, it [th<) Mnckerel) buriell itself therein, firl<t thaWing n 9Cale or film ov..r (':loch e~'e.' In a prlor l'aragl"tlopb of
this II."lInl;l 3rticle the pollllibility of the hibernation of the Mllekl1l'tJl il< lIdvanced. Now, ex:u::tly th_ two lIifgll/nents
were presented by Prof~rHind. who wisl'e.i to prove thnt t.he Muck<U't'l WIMII~ local i)",.h, in favor of theP1'ovluctltl,
wiliell as&el't·lons wert) eutirely refutetl by Prof. Spencer F-. Dnil..t, Se<,'l'Clary of tho BDlitb&Onial,l lnatitiltioll,iUlu by
Prof. G. Brown Goede. Tb;l groat argument IUH:ld Ill' tlw PrlH'mtlJa.l DaD «J:ptlrtB Wlllill to 81ww tb.ilttbeMllCkenll
belonged to their watel'll, and the idt.n9 of llllJernn.1;ion 'vere therefore represented, If thill had been grUlted;onr uWMl
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Fifth Annual Report of the United States Comruissioller of Fisheries for the year 1877, pp. 50-70.
It 1S by nQ meallfl, deIIl.Qn\5trate,d that ~ertaill i3Cuooh; of Mackerel 110 !lot mma,in thmughout thI.'J

.year in waters adjacent to the eoast of Canada, but the weight of .widence at present seems to rest
with those who believe that the Mackerel ;tre given to exteusive migratioll~ Ilort,h and /South along
our coasts. These migrations are believed to be carried 011 in connection with another kinu of
migratiotl whi(,Jh I hay,""~ (,JaUed "bathi.;:, mignl>tiollr" a.nd which consi8ts in \1 movement, at the

approach of cold weather, into tho deeper waters of the ocea,n. The lOenl..tachm aud lUallY other
fishes hawl these two kinds of' migrations, litwral and bathic. The sea-IlCn-ing, OlJ tbe other hand,
has extensive littoral migrations and probabl,Y ,'cry slight, movements of a hatliic nature, In 80m"

tbe latter is most extended, in others the former. AlladroUlollil fish~s, lik.e tbe shad aud the ale·
wife, very probably strike directly oat to sea 'Without ranging to alloY great degree northward or

soutbward, while others, of which the l\Iackerd is a fair tyP(\, undoubtedJ::r make great coastwise
migrations, though their bathic migrations may, without any great iuconsi'henc.y, be as great as
those wbit~h range less.

Upon this point I cannot do better than to quote from a mmlUscript letter flom Professor
Baird to the Hon, TIa.milton Fish, Secretary of State, dated July 21, 1873. Haviug expressed
C'crtain views concerning the well-known phenomenon of the migration of the beITing and shad,
he continues:

"The fish of the Mackerel family form a nutl'ked exception to this rule. W hi Ie the alewife and
shad generally swim low in the water, their presence not being indicated a,t the surface, the
IHaekerel swim lJelU' the surface, sometimes far out to sea, and their Illovement.s can be readily

followed. The Nort,h American speeies consist of fish which u.s cert.ainly, for the mo!>t part at
least, ha.ve a migrat.ion along onr coast llort.hw'ard in spring aud southward in autllllm, as do the
throngs of llieasnre-seekers, and their habit of schooling on the surfatXI of the water cnables Ul'!

to dt.,termine this fact with great precision. ,Yhatever mar be the theories of others on the sub
ject, the American maekerel-fisher knows perfC':'Ctly well that in the spl'ilJg he ma,Y find the schools

of Mackerel off Cape Hellry, and that he can follow them nortLwal'd day by du.y as they lUove in
COlIlltless myriads on to the t:oasts of Maine and Nova Scotia."

The movements of the mackerel schools, like those of the menhadl~n, appear tQ be regulated
solel.y by the temperatlll'e of the ocean.

wonld hlJ,n, had, a,o; fur aM Macke~l ~o, little to rest UpOIJ, As to hibornation of t.110 l\Ia."kl'r.,] thH<' are influlllerable
I'Nl<o<>nH to guppaw that nothing of the kind exists. In fl1Ct, hOJeruo,tiou ill OIW of t.llOlle ichthyological quelltionll
~,'hieh ooquire V"'~' long re~cQ,rch to know anytLtil>g about, It does secm that sturg",on in Russian waters, and carll
m coM lerupflrll,turl'll, take to tIle mnd, nnd may, porbapl!, do oometbing lik", hibernation, but tllioJ OJluit 11M no prece
<luut in seu,-lillh. It Illay hflol'pen that n few indhi,h13ls vf tIle Sooml>er family have i",,>,n iUeJOll"U in ti", winwr lreUllon
in tho waters of the N"wfouwllanll cOMt,. Such cu~s b!wC llndonbtedly happened, fllr 011 Imge 6::1 of the lutl' n'port
of the United Stat.cll Commi!l!:lioll the lltat",mtmt is made that in a I"v"r of Nova Seotia where II- selwnl of Mllek"Td had
u.,rJl detainold the fish weM llpeMo,! Ollt 01' the mud. Re~urninA" t,o the unmbing effoct,s of ",,1,1 w'>ailll'I' on llt'a-fillh, in
~rdel· to sbow how unJl&U3.1 it Ulust he, tl.le American l,urbot is taken with Jwok.~ ill tIl(' uead of winter under the floe
le" of North Greenland at It depth 01'::100 fu.f.hoUlll. If sea-fillh were mnUlwifled ill tIle lHleu.ll cleptl.ls by the col<], hecauljtJ
"t the dtlElp6l' "trat,a of t.he Oeean templlrMllres aI''' fairly uuiform, ouco a fu;h lJarlltiuenmt{'.(1 hiB sleep might cont.iulle
on f"'Nvl'r. Tilere clln be 110 baUer prlJof of the lIligrat1,r~'.character of 1110 Mack'Jrol tlllloll to cite a paragraph fl'OllI
lhll 'Capo Ann Ad\·crt.!sel',' published this weak, \Vb,,\"<> the fact is nuuounceu th:\t the mackerel fleet luloVo gUlHl olf
H:~tt.e.ra.!dn·hopes·of lltlOllriu" Mackerel and that oonw t,im" ago' vell8ll1s reported ldlving 8ailed through {rumens"
OKihoola fOf f"rty miles.' The'tilm over tbe eye of 1tbek"rel ProfC!l8Or Hind pl~ed great, strC8/:! on, (loll he supposed it
Wall il preparatory "bep to the hibefnating pl'OCeSS, Now, tbis film ove~ the eye, as Mr, Goode SlJOW8, is not peculiar
toO the ~COlIWers, for many fu,h, 1l111lh as th~ «had, the ale\~ife, "he mellhooell, the bluefish, tho mullet" the lake. whi.t.eo

fum, aDd vsrloDS eypl'iunid flail"", hs~e tilLs m"mb~a,ne, t,JlOnglJ it never doe8 cover tb" whuI" <1$"'. Thll fact relllilolllS
a1&o tAl be proved that Q. akin forms over the "'~'e in winter ~ml~', The writer of tbis urticlE' has Hi'paremly culled hi./;

faetll, inreg&~ to Maukeral from on~ ~lde, an\l bllll read uJ,ollt superficiaUy the wbole of tim t..sUmouy, 'Pu.bli<.'. (lo(\~
IQtmt-8' ~I"arel,ofan amumltg character, but WheD thery happen to ue of iutortmt" as were t.hOlle published all 'The
A~otthe.FilJherill6 OotlltDission,' it til most nnfartnus-te when false douoctiona are derivoo from them."
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III mJ esslt,Y upon menb ad till , w hi clt 1111S .inst been referred to, I ltaYC attem pted to sb ow1 ill a
preliminary way, the relations of tbe movements of t.he menhaden schools to the telllperatllH' of
thl:' water at ditferclJt sta tion8 along the (~oast jn aecordance wit,h certain cTude ollservatioIll'l whieh

at present I:OIlStitute the only material a,vailable as a oasis for such geuerali.zatjoIl8. 1 have tlH'l'e

daimed that menhaden make their l~ppeal'aucenellr the shore in the spring as soon as the telllllNa.

ture of the water in the harbors bas reached a weekl~.. average of 500, and tbat they disappPnJ' ill

thtl fall soon after the waters have a,gain cooled down to tile same average telllJlerature.

'rbe Mackert'l are partial to much colder waters. They range tell to fift('{lll degree~ farther to

the 11Orth~ and their l\outhern limit is proportionally high. They appear earlier in the spring ;llltl
disappear later in th(' faU, and thf·ir presence i!o1 nearly syDuhronous with the time when the wai!:'r

temperatures of the harbor ha....e reaohed a weekl~' average of 4!}O. H bas been remarked tbat the

prescucl.l of the menhaden depellds llJlOIl a weekly ayeragc of the harbor temperature of 500 or

ruore. These llflrbor ternpl·rat.ures are senwal degrees-it is not knOWIl exactly how mauy-higlJel'

tlmlJ tbm;e of the open ocean at the same latit,nde, and there can he DO question that the men hadell
thrh'cs in wuter us cold as 4;)°. l\'1ackerel will remain adive and ooutented in a temperature of

400, or even lells. Tbe normal time of the departure of Mackerel from the coast is, therefore. a

month or two later than that of the menhaden.
There llrc well recorded instances of the capture of menhaden in b'Iassachusetts Ba~· as late

1I8 December, !lnd there are also many instances where MlWkerel ha,'e been taken Dot only ou the

New England coast, but also in the Gulf of Saint Lawrence, in midwinter. l

Mr. John J<']etcher V{onsou tells me that at one time be left Gloucester on a halibut trip

,fauuary 1, and Jalluary 3 or 4, on George's Bank, caught a bogshead of berring and seyen 01' eight

l\-lackerel in a gill·net. Schooner" Shootiug Star" took a Dum 001' of Mackerel on George's Bank
itl March, 1856."

The fishermen on George's took Tinkers from the stomachs of codfish in :February, 1878, llsing

them for bait. Sometimes five or six were taken from one :fish.

In .January~ 1868 or 1869, Capt. Wa.rrenBrown, of the schooner" CharIes Frederick,'~ of

Gloucester, caught thirty Mackerel on a trawl-line set on the Middle Bank.

The "Yarmouth Herald n (Yarmouth, Nova Scotia), .Janua,ry 2, 1879, states that .< two fine,

fat, fresh Mackerel were found among the kelp at Green Cove on Friday, December 28, 1878."

Basing tbeir argument.s upou such occnrrences 808 these, Oanadian writem have attempted to

prove that large bodies of Mackerel hibernate along their shores in the winter months. It is still

believed by Illany fiflhe1'IUe.D that the Mackerel, at the approach of cold weather, go down into the

mud and there remain iu a state of torpidity until the approach of warm weathel'in spring. All

that. (mil be said regarding this claim is that, althongh we do Dot know enougb about the subject

to llronoullce tbis imllOssible, American ichthyologists think they know enouA'h to be of the opiuioll

that it is very decidedl:r improbable.

It seems only fair to quote in this oonnection a letter print.ed in "Forest and 8~Pl,"a leading
New York journal devoted to field sports aDd the fisheries, in criticitlm of views published at the

I Twenty Mu."kOlrd were caught in 9, gill-net at Provincetown J aunary 17, 1R7B. Others were taken btc ill

De.ceu,bE'r. Captwu Harding tells me t,hat they 8Ometimoa come a~hore froJJeJJ in cold weather, and Are [onnd i-n 1M
ice on t,be beach.

Enrly in F6bruary, 1881, IImall M806kerel five Or eil( inehel'l in lenll;th were round in 001l8illerable n~lIDberll in the
IIWma<lhll of hake and cod, takeD on the elUlreru part of George's Bank in fifty futhoms, Dnd on the 80lttbeMtem part,
of Le HlI,'~'6 in ailr:ty IUld eighty fathoms of water; 8OD16fUn611 ten, twelve, or fifteen in th6ll'tumanh ofa single lish.
On the 8th and 9th of February, Captain OilSen observed them IlChooling "t; the mmee (Ill Qeerge'&. Gloul)ellter
fteheMnen kOO before seen them In winter on <hmrge's, but never llOabulId"nt.

;0 "Gloucester Advertiller," April, 1856. .
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tillle in that paper, awl also in the Re})ort of the Fish Commission, )llut v. I feel tlw ntmost
confidence in Dr. Gilpin's statements ali to fad~ observed, though my interpretation lIliglit. p(~rhap."

h" llifrerellt,:

HALWAX, .lune lB, HI,...,.
l\oIR. EDITOR: In sOllie pa,pers })llblislu>tl somc time sillce in tlH' "Fort'st awl Strl«UIl" llpon

till' hahit~ of tlw Mlu:kereJ, it is assel'tt>d by Prof. Brown Goode that there il'i 110 rdiahlo m'iLle,ue"

of ~laekere1 being' s('(\O lIpon the coast of X()\'a Scotia ahe!' tlH' :!.'Hll of OeTouer, quoting me a" his
authority. Hai( lw quoted me af'l g-iving the 1st of No\"ember, 1':'08, wlwlI the fish lllarkt,t at

Hltlifax was 1'n11, I should have fl'lt more eomplimcnttld, as T should hn.n> known he Lad read m;\

JHllJer with more aUelltion. In ~nUlmifJg'up my remark" 1 "tated that }Iaeken'l rl'lllain usually all
November OIl the ~nt>f:let~ in Nova Scotia, and dllrilJ~ milll wiutIU'" liJl/l:er to ]}ecelll~t,r. This,
rl'ofel-\;;or Goode sa~·s. is not l'eliahl., as scientifh~ ('Yidl'IWI\ hl'CHISI' 110 speci fie uate;; are given.

'To admit this would he to destroy allllost. t!IP wl\OJ(> lUass of illformatioll compiled iu tilt' rep0l't of

both the Uo:.,.al ami A meriean Oommissioners of English :lIId American fisheries. But liS I am
certain that Professor Goode's desire is to have tlu; trllt,h simply, will you al10w nw a place in ;\'0111'

columns to add to my JU'CViOllS assertiOJJl-\ such s]lI'cific datN, as 1 may be ablt' HOW t~) ohtain,

t,hongh not admittiug his prineillle1

On May 23, 187;1. going into the Halifax lish market, I asked generally how long lIre Mackerel

in market. I was llllswercd, generally all through Novelllher. Ou a"king how long- in Deccmlwr

they had lmown them ill market, :J\ifr. Greywire said: "I recollt>et theIll :IS late as tho 10th nf
Deccmber. V;~() keep our net,; out to the 30th of Sovf>mbcr. Men ltirt~ to that time. ]\laelwre.l

are seen after that date, but t,he seas arc so hoisterous that 0111' nets arn dlo'st.royed. Some few

PQl'tiC8 will keep them out in Decem bel' in spite of cold and 8torw8." Mr. 'Vhiw eorroboruwd this.

Mr. Thomas Braekett said he bad ta,ken UlelD often in Decf'mlwl'l amI ofhm ill weather so cold

that the fish were frozen in removing them from the me"Le" of the lIet~, hnt could remember no
dates. Mr. William Duffy stated he gaw one onCtl on the 24th of December. He recolleded it

because it wa~ Christmas (';\'e. and on account of its mrity; hut.he hall frt:~qnent.l:y taken them

during December, though having no dates. The nets used are about two fathoms deep, set, Ileal'

the ShON in about five to ten fathoms of water. ~Iy own recollections, bnt without dates, are

seeing stops made in very cold weather and frozen ground, which must have booJi late ill NovelUlwr.

I think I ha,e now made good my assertion that they linger to December, and that ill all~' future
history of their ha.bits it must be assumed as truth that they remain ill llumlJers dUring XO\,{~lllher,

but are found sparingly later on our coasts. Where they ure during those dates in :W;\' inte!'lll(\diu.te
point from Maine to Virginia., must be left to American obsen"ers. When these blanks artl fillell

and l\g~:lllerlllizatioll made their history will be more complcte, a task we ilia;\" well leave in the

Lands of the American Commissioners of Fisheries.
In my paper (1865) I spea.k of their asserted furpidity and the story of their blilltl1wss HS

nel:lding more proof before they are asserted as facts. I bayc hall nothing to alter m~' opinion
"inee. In examining the eyes of many Mackerel on May 2:l !tIlU 27 and O(jtober ~7, in ,lifl'enmt

Years, I have found that, as in most fish, the bony orbit is mnch huger than the base of the (',VI;',

and that the ·space is filled by gelatinous sub.lltanoe, which mar be called cellular membraue, and

adipose deposit to this trnusparellt membrane arising from the outer angole of this orbit a.nd sllfead·

ing half over the pupil of the e;ye. It may easily be raised aud df',flned by lJa""illg' a penknifl.l
lJetweenitaud the eyt". At the inner angle there is also a similar, but much smaller, llwmbrane,

not 'reaching to tile eye. As"the Mackerel appear on -on; coasts abont the 15t!1 of May, [tnti these
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ohservations w-ere made the 2.3d, I do ttot think it can be asserted the eye is closed entiNly in
spring; and as the same appearance is found in September, we must admit it to be a permanent

Rtrncture. An analogous membrane is found in the Clupeidm and doubtle.ss other Jh,h. On aaking
Thomas Loyd, our roughest and oldest ii-sherman: HI don't know anything about tbe ,scllles of tIle

eyes, hut 1 do know that, curse them, they see too sharp for us, steering clear oi our spring nets,')
ahd doubtless old Tom was right.

. On dissecting a Mackerel, May 23, I fonnd the heart first, presenting the trioornered ventricle
with its white norta and deep-red auricle reating npoll the fringe of creel!. that covered the intes·
tines, sweeping dowll to the vent. The liver and stomach were both covered by the cmca. The
latter was about three inehes long, its upper lobe thick and round, but euding in a narrow tail or

point. The cardiac end of the stomach was prolonged two and It half inches, ending in a point.

The cmca were attached to the gut about an inch below the pylorus. There was bnt little ditIer

ellce in appearance and sizo between stomach and gut. This we may roughly sum up: Stomach
and gut very simple; creca usually large and complicated; liver t>mall-all noteworthy facts in the

8tudyof oompamtive life. The lisa being It male one, lobe on either Bide of ivory-white; milt
reached from gills to vent, slightly adhering to the sides by thin membraue, a'fJ.d covered hy a
similar one. They were divided in lobes by shallow linel>, the upp('J' lob('\s slightly fimbl'iaktl,

On removing both entnj,ila and milt a dark pnrple space about all inch wide extended from gills to
vent mmeath tlle bllCk bolle. This, when opened, seemed tilled with cosgulated blood. It ltad ill

some ref'lpects the appearunce of the air-bladder in the Balmonitim, t,hough wanting in the direct
communication they have with the cesophagus. But tllis communication is also wantitlg in tbe

Gtulidm, where, especially ill the hake, tho alr-bladder assllmes its higbbl'lt form of Drgalli:mtinn.

I have often found coagulation and reticulated plexi in air-bladders of other fish.

It has been ll8serted the European Mackerel have no air-bladders, amI a new genus proposed)
hut with more probability they have the same organization lUI our own, and the differenee lies in

the opinion whether or llot it is an air-bladder.

The Mackerel appear on the Atlantic coast of Nova Scotia, and nlmof'lt sinmltaneollfll;r OIl the

B<ty of Fundy, about the 15th of ~Ia;v. Nearly allsJlawnerfl, male and female, !lerform a somewhat
ea8terly and nortbe,rly route, di&appear from the surface in a few weeks and reappear again in

September without spawn and fat, rlolmain iu numbers during Novemlffir, anti very sparingly during"

December, ooming from the eastward, and then dil'>appel~'I'. It may be 1U'lserted, generalizing from

obsenration extending over a Aeries of eight or ten years, thl~t they are irregular in their mOVl'

meats as regard(ol localit,ics, though. proba.bl~fnot as regards ocean surfaeel!.
The very gmat difficl1lty of accounting bow these enormous masses of surf~e feeders nrul

(mid after disappearing froUl the surfatoe has (laused many ingenious theories as to tbe quest,ion ill

what state and where they pas,~ that time. These aro all pleasant reading, hut valuable more OJ'

leas a8 regards the iugenuity aud &lientiftc standing of tile writers. III this paper and tbe Que 1

inclose (ISO,») I have stated what 1 think are f8.(lttl, and wbich must be accepted in the futUl'I'
hiator,y of American Mackerel, which I hope BOOll to 800 wnUeD by tha,t oollnnirmion which hall
aJreudy done so much in Atlantic Waters.

BERNARD GILPIN.

The appearance of the mackerel schools at the approach of summer in ordinary yeaTS has heeD
noticC(l somewhere in the neighborhood of the following d_tes: At sea, off Cape RntteraEl, March

20 tu April 25 ; off Norfolk, Virginla, March 2 to April 30; oft'the Gapes of Dela.wa.re, April 15 to
May 1; qff Bar.oogat and sandS Hook, May 5 to May 25, and at the same d&t;e along the wboJe
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southern coast of New Englalld, and 3$ far east as Southern Nova Scotia, while in the Gulf of Saint
Lawrence they allpear late in :May, and in abundance ea.r1.,Y i.n June.J

There appf\ar8 to be a marked difference betwe,en tne moveUlell ts of JUacktlrel and the men haden,
for while the menhade-n are mnch more gradual in their approach to the sbore, and much morlJ
de})endel1t upon a Bmall :rise of t,empe:rature, th{>, Mac.k~~l make tbe,ir apj}earanoo I\.lmost t>imul

taneously in all the waters from New Jersey w Nova Scotia at U1lOut the same time. Stragglers,
of course, appear ffiueh earlier than tIle dates just mentioned j a few Mackerel were observed at
Waqnoit. Ma8~adm..~tt-8, as ea.r}y as April 19, 1871.

IiJ the, fall the, MaBkerol disappear as suddenly as tlJey came in the spring, but tbey hanl only
in one instance been observed off the CllJ'olina coast, except during the spring run. '1'hls is very
Ilrobably hecalU'Io no fisbing vessels eyer visit tbil> region later than June.

The instmwil ref€rred to is the experience of lIfr. Pet~r Sinelair, a well-known fisherman of
Gloucester, wbo statet4 that he has frequently taken them in great abundance off Capo Hatteras in
December, where they are not known Itt all in the Rummel' seasOIl. HB has founa them lU the
spl'iug" as far ;ronth all Cl1arleston, and filllowed them from Cape Renry to the Ba,y of Fund,- and
the Gulf of Saint Lawrence.

The ver;y vagueness of the statements just made is evidence t.o show how little is actuall,,"
known about tile movements of these fi!';h. The subject must be studied long and carefull;,-' hefore

it Cl\U lw, unrlerstOQ\.\, u.nd tlH', iutere:<:\tB of th~ AmeriN"l\ tiJ~h~nnen de,m'il.ml that it "llQuld hc t\1U~

~tudied.

"There is," writes ProfesROI' lla,ird, "no very satisflWtory evidence of the ocenrrellce of Mack

erel ill tbe Winter or all;)' Gthe, ~ea"on south of Cape llatter:u:., and it, is n()t given h)' P~'It'J' and

other writers as occurring in the "lest Iudicll. A few Mackerel are said to be OIINlaiOllillly hl'lJIl/i,'ht

into the Charleliiton market, a.mi Mr. Moses Ta.rr, of Gloucester, thinks that SOllIe .l-rars ago 110 saw
-ill tb(, early part of March, a short distance to the. southeast of Key West, a large school uf ~hHJk

ere!. IIe, however, did not capture an;y, and it is more likelJ that the fish obserrNl helollp;ed to
some other smaIl species of the lllackemi family which oceaSiOllftlly school like the Mackerel itself,

:llld mig-lIt ral>i1s be mistaken for it. The skip~jack or l<~ather-btl{'K may po!>silll.y Imn~ ll~'t'll Hll'

sp('des referrf:'d to.
~, 1 llave been quioo surpris~d to find the extc-nt of belief among Mll.ssachus(!tt~ flsherlllt'll tlut

/.lIe Mackerel goel'l into the mud in the wiuter time. I ha,ve, illdeed, lwen af;SlJI'(\(l hy trll~tW()ltlJ'y

lJarti~'s thl1,t, th~y na.v\;,\ known :M:ae;\>:e:r('.l {~'\Ught on eel 81)€:ars when fis!.liuf( {hi' eels ill the mUtt of
ProYincetowo harbor.

"A similar bolief i8 referred to by Dr. Gilpin in llis p»per on the MackNtll in the 'l'ransaetioJlS

of the 'Nova Bcotia Scitmtifi:e Assocbtiml, and it is difficult to ref\l8Cl a88ent to the tf.'snmol\Y of
otherwise credible obseryers. There h, nothing fl'Jlparently ill the economy of the l\faekerel to prt·
\"('llt its follOWing the example of the sand lance, the eel, a,lId other fish. "'~e know that tilt'

J Tbe {ollowitlg jotttlr {l\lffi th<'1 skipp,'r of tbll s".!loon<ll" "E,lward E. W"b~t",r" is j mpDN.ll,ltt., in tllat it gin~ th"
":xa,:t 1,oaitions !L~ well nli the <iltt_ of ""me of the earliest etlptll1'eS in 1878. '7tl, '80, and '81:

:NEW YORK, April 2'J. 1M!.
Captain Oor,uNa:

DIi:.tli: Sm,: 1 nave jnst rec~h'ed .\'OU1' h,tter of March 14, iu "'hicb you wllnt-eil to know whereabouts I callglJt, m,
first Mackert'!. Tb,j tIl"l'lt catch ill 1878, April 16, lllt 31l'" 10' N., lon!\,_ 74°45' W.; in 1879, April 1:2, lat. $0 3Y::\..
long. 740 50' W.; \11 IH80, Alwill, Ill.t. :'\50 30' N., long. 74,0 I;" W.; ill ISS1, Match 20, tat, 3,0 10' K., long. 74° D,,'
W.; and thlij trip Wt' got them April 18 iu lat. aile 38' N., and long, 74°00' 'V. This is oUl' ~(·colld tril' jhi~ ~o",'.on.
1 have Il6/lfi MlWktlwl \B In,t.3l')" 15' N, Thnd long. 7:1'" 46' W., whkh ie tlJ6 f&rtlt"l'!t '1outl. I luwe e~-cr seen any_ I
lJav-ebeen oft' Cs.po Lookout many tiouea, but have nover Bilen Maekel'<ll there. - . •

Yours. «Illy,
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melanol'H, tilt' t!~Il(~lt, antI man~' oUwr fre!!1t·water fish have the burrowing habit, Rome of them

heing imheddel1 \'('l',\' oet'p in t.hc mud at the bot.tom of a dried-np pond, to emerge again when the

water iN restorl.'d..
"The tmtire II i;;ap!H\araTWe of l\I~wk\'rl~l llnring t!.w winter t:w,tf!on if! a notewol'thy fact, as W(~ can

hal'flly snppmw that if it schooh~!l 011 tile SllrhU'e in the U-ulf Stream during' that, seaS()JJ it, 'would

Hot be llotiet'll h;v the expm'ienced C,YI!H of Hea captains, u-ud we ellll hardly imagine that the fish

woald rt'ma,iu III the Il(>]lth,; without all oecasioual riAe.

,. It- aJlpea,r~ to he a- well·cstablisllt'd faM U.lat. l\Iackerl'l are not uufrequentl;r founu in the

Htomadls of cod, a lld p(l,~;:;ib].v of baliuut, takell Oil till' George's Banks in t,he wint-er SCitsou. PCI"

hllps flit' 1lllmlwr Jloh~d wOIlIIlIII:' /'Itill Im'goer if ti"lwrJllPlI had the time and inclination to examine

Jlwre ti'eqnentl~' than they do HIe stomachs of tile fish captured by theIn.
"AnotlH"r ellrions fact in l'l'latioll to the :V1llc1i:f'rt,1 i." in respl\d to the nwmbrane, the vertical

{-'dgl' of wllieh i" n!Jservf\(l durilll!," till' SHillmer season Oll the eOl'ller of the eye. This, it is daimed,

during: the willt.er (\xtenlb; over tlH~ wllOle eye, aud imparts the appearance of IJliudness. ThiR the
~-la(\ke]'el is said to }10,,!;!:';;,'-l Oil making it,'! fir,;t ll-I)IIlC\ara.nce Twar the coast in the spring, when it

extends over tIw gn'n.tcr part of the e~'e, tints preveutillg the fiHll from seeing the bait, and it is a

matter of eo IIIIIIon remark that Mad;:(']'('\ in the spring {~annot he tal.ell with the hook, but mnst be

captured with till' net. 'rhe lllem ImtlJe ltp]ll'ar..., to reeede with the advancing season, and during

a ('OI.1siderable ]lOlt.ioll of tlll" time nf its aboue in thl' north it is scnrcely appreciable."

1\11'. }>erle.Y l of Saint John, Sew Bruuswick, in his work npoll the fishes of the Proviuces,

remarks that Mackerel hnvH hHen taken on eod·hooks in lleep water, near Grand Manan, in the

wintt'f season, awl t,her!l is evidence to show that It few remain on the coast, It is, however,

believed that these e<ISef~ are exceptional and coufirU..'{1 to stragglers, as snch instanells freqnentl;...

Ot'('nr with nil the migratory fishes.

The Mllckerelbelongs to what may technically be termed pelagic or wandering :fisb, as tbeir

llHwements, something like those of the herring, are apparently more or Jess capricious, though

111'Obahly governed by some definite law, which ba-s not yet been worked out. It moves in large

sehools or banus, more OJ' less il'lolated from eaeh other, which sometimes swim near the surface

and give distinct evidence of tbeir presence, amI at others sink down into the depths of the ocean

and are entirely withdrawn from obl'lervat,ion. The army of fish, however, moves along with a

\'I'f~' hroad frollt, a portion (',()ming- 80 close to the shore as to be taken in the weirs and traps

along the COll 8t of the Middle States, especially in Vineyard Sound llnd on Calle Cod; while at the

lSame time other schools are met with from tweDt~r to fifty miles, or even more) out to sea. It is,

howc\·cr, still a quushon whether the fish that skirt tbe coast of the United States enter the Ba,y
of Saint LawrelH:e, 01' whether the latter belong to another series,'com:ng directly from the deep

seai> oft· the NewfoUll\llalul and Nova Scotia COMt. Until lately tlle furmer has been the generally

accepted theory, ill view of the alleg-ctl fact that the fishermen of the Nova Scotia coast always

take the fish (!omillg fl'Offi the west in tlle spring and from the eal'!t in the fall.

Capt, Hanson B. Joyee, of Swan's Island, Maine, one of the most experta.nd observing mack·

I.'TI.'I.fisherlllen of New England, thinks that the mo~ementsof the spring schools of Mackerel are

>"ery much intluenced by the direction and force of the pre,,'ailillg winds while the fish are perform·

ing their northerly migration. He ha-s gellerall~' fOUl.lll,he SR,:yS, that when there has been a. COtl-

, tinuancc of strong northerly winds abont the last of May and early in June, the season at which tht'
Mlwkerol are passing the 8boal.. (If Nantucket aud George's Bank, the achoolshave taken no

southerly trIwk, paSBing to the southward of George's Shoals and continuing -oli in anea8terl~'

direction to the coast of Nova Scotia, and them',e to the Gulf of Bamt Lawrence,
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When sout.herly winds or calms prevail at that. 8ca8on the Mackerel are carried into tho

waters of the Gulf of "Maine, and in consequence are much plcntier off the New England coaat

than in the Saint Lawrence Gulf.
On this theor.r Captain Joyce bases his adions in cruising for Mackerel, always fishing off

the New England shores wherl southerly winds have predominated ill the spring, atHl going to the
Saint. Lawrence if northerl,r winds have been exceptionally strong and continuous about the last.

of Mar.
The movements of the fish, as already stated, season by sea.soll, are quite uncertain, sometimes

being very abundant in one direction and sometimes in another, <tnd occasionall,Y, indeed, they
may diBappear almost entirely for several years, subsequently reappearing after u considerable

absence. In SOllie years the fish are very abunll ant on the coast of U..I(l ITnited States, a-nd at others
rare; the same condition applying to the fish of the Bay of Saint I'u'wrence. It is not certaio l of

course, that this indicates au entire absence of the fish frOID tho localities referred to, but they

may, possibly, for some reason, remain in the depth of the sea, or some chrtllge in the character of
the aniruallife ill it, which constitutes the food of the fish, may produce the changes referred to.
A nota,ble instance of flo somewhat permanent change in the migration of the Mackerel is found in

the entire failure since 1876 of the mackerel fishery in the Ba;r of Fundy, which, a few ;years ago,

enabled a merchant of Eastport to emlJloy successfully as many as a dozen ,esfle.Is, especially iu

Digby and Saint Mary's Bays, but which is now abandoned. There are indeed faint suggestions,
in the early history of the oountry, of their total absence from the whole coast for !!eveI"d.l years,

as was also the case with the bluefish.
ABUNDANOE.-The wonderful abundance of Mackerel ill our waters has always been a.

suIUect of remark. Francis Higginson, in his "Journal of his Voyage to New England, 1629/'

speaks of Booing H man.r schools of Mackerel, infinite mnltitudes on ever.}' side of our ship," oft' Cape
Ann on the 26th of June; and Richard Matlier, in his "jourua.I," 1635, state8 t.hat the seamen took
abUUltunce of Mackerel oft' Menhiggin (Monhegan). In Go,ernor 'Villthro!)'s journal, speaking of

the year 1639, he remarks: "There was such store of exceeding large and fat .Mackerel npon our

coast this season as was a ~reat benefit to all our Plantations, since one Boat with three mell would

take in a week ten hogsheads, which were sold at Connecticut for £3 128. Od. per bogshead."
,Their abundance has varied greatly from year to year, and at times their numbers ba,c been

so few that grave apprehensions have been felt lest· they should soon depart nltogether.

Aa early as 1670, laws were passed by the colony of Massachusetts forbidding the use of cer
tain instruments of capture, and similar ordinances have been passed from time to time ever since.

The first resource of onr State governments has alway8 been, in Se.'\SOIlS of scarcit:r, to attempt
to reatore fish to their former abundance by protective legislation. It seems to us at the present

day absurd that the Massachu8etts people should have supposed that the use of shore-seines was

exterminating the Mackerel on the coast of Massachusetts, but it is a fair question whether their

apprehensions were not as well grounded as those of legislatorfl of the present century who have

~ndeavored to apply a similar remedy for a similar evil. In connection with the chapter on THE

MAOKEREL FISHERY will be shown a diagram, which, by means of curves, exhibits the catch of

Mackercl in New England for a. period of seventy-five years.
From a study of this it .seems qnite evident tha.t the periods of their abundance and scarcity

have alternated with each other withont reference to overfishing or any other causes which we are

Pte.pAred to understand. In the year 883,548~ bD.ITela of Mackerel were caught by the citizens of
Massachusetts. In 1881 the number of barrels Baited was 269,495; to this, howevar, should be

added 125,000 barrels caught a.nd marketed fresh by the MU8suehusettslleet, making lUl aggregate
19p
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of 394,495 barrels. The fluctuations in the catch ;year by ;year from ]804 to 1881 are shown most

instructively in a plate aocompl\uying this report.
The stories which are told by experienced fishermen of the immense numbers of M::wkofcl

sOllletimes seen are almost incredilJle. Capt. King Harding, of Swampscott, Mass., described to rue

a school which he saw in the South Channel in 1848: "It was It windrow (If fish," said he; "it waH

about half a mile wide, and at least twenty miles long, for vessels Hot in sight of each other saw it

at about the flame t,ime. All the vessels out saw this school tile same da.y." lie saw 11 school off

Block Island, 1877, which he estimated to contain one million barrels. Hl~ could 8ee only one edge

of it at a time.
UpOll the abundance of Mackerel depends the welfare of many t,hOUSitllds of the dtizens of

Massachusetts and Maine. The success of the mackerel fisherx is much more uncertain than that

of the cod fisher.r, for instance, for the suppl~' of cod is quite uniform from :rear to year. The
prmJpcets of ea{\h seaSOll are eagerly discnssed from week to week in thousands of little clrclel:!

aloug the coast, and are chronicled b;y the local press. The stor:o' of ea~:h silceesl'!ful trip il'! passed

from mouth to month, and is a matter of general congratulation in each fishing commuuity. A

review of the results of the American mackerel fishery, and of the moveIDl'Uts of' the fish in each

part of the .season, would be an hnpo:-tallt contribution to the litera-tUft' of the American fisherieR.

Materials for such a review are before me, but sp~ce will not allow' that it should be presented hen\.

FOOD OF THE MACKEREL.-The food of the Mackerel consists, for the lllOflt pa.rt, of small

species of crustaceans, which abound everywhere in the sea, alld which they appllar to follow in

their migrations. They alHo feed upon the spawn of other fishes and upon the "pawn of lobsters,

llnd Ilrey greedil;,r upon young fish of all kinds.1 In the stomach of a ., Tinker" ltlaekerel, taken

in Fisbcr'sIsland Sound, No,"ember 7, 1877, Dr. Bean found the remains of six killdl:> of fishes-of
the anchov.\', sand-Ianis, the smelt, the hake, the barracuda, and the silver-sides, besides numerous

shrimps and other crusta.ceans. Captain Atwood states that when large enough the;y devour
greedily large numbers of young herring several months old. Specimens taken July 18, 1871,

twenty miles soutb of Noman's Land, contained numerous specimens of the big"eyed shrimps,

Thysanopoda, larval crabs in the :;toea and megalops stages, the young of hermit cmbs, the :'I'oung

lady crabs, Platyonichus ooollatWl, the young of two undetermined Macrura, numerous Copepoda

and numerous specimens of SpirialiJJ Gouldii, a species ofPteropod. They also feed upon the (lenterR

of floating jelly-fishes (discopbores). Iu Gaspe the fishermen call jelly-fishes "mackerel bait. lJ

The greed with which Mackerel feed upon the chnm, or ground menhaden bait, wlJich is

thrown out to them by the :fishing.veBsels, show8 tha.t they are not at all dainty ill their diet, and
will swallow without hesitation any kind of floating organic matter.

Large Mackerel often eat sma.ller ones. Captain Collins has frequentix found young MlWkeTl~1

three or four inches long in the stomachs of those full grown. ThiM is generally noticeable only in

the fall, and the young fish are probably those which have been hatched ill the spring.

In the fall of 1874 the writer made a trip upon a gill-net schooner to the grounds off Portland,
Maine, some distance to sea, for the purpose of stndying the food of the Mackerel, and found their

stomoohs full of a species of ThY8an,ffpoda Bond of a large eopepod crustaceun. The greater part of
the food of Mackerel com:ists l however, of minute crustaceans. Owing to the infinite abundance

of these in the sea, Mackerel probably have v6l"Jo'little difficulty in finding food- at almost any

portion of the ooe.an visited b;y them, whether on the edge of the Gulf Stream or near'the shore.
-~- ---~ ------ -------'---_.----_.-----------_.----

IN"'M the New London light. hou!l6 is a, Bma,lI brook whioh 6lIlptiee int'O till" harbor and abound@; with a lID'-l311
epeci(ll'j fY! fish of which the MlIoCkerel appool' to be fond. A few days sinee the keeper of the light:.houil8, while the
Maekerel were indolging in a meal, ca.ught fiv6 hundred at one haUl -With & 1IOOOp-net.-Gl8uoeatiur TelePl'h,
December 3,1870.
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In au interview with Capt. King: Harding j of Swampscott, one of the most csperiellcedmflekerel

catchers on O\l1' coasts, I obtained the followiug' amusing observat.ions: nl\ l1e'1erihed one kind
of crui'ltacean l\Iaekerel food which looked like spirlers, which were red, and CJ11Wledovcr his haml
whell he took them up. They look like lit,tle spiders; the ::\lackel'i:'l are especially fOTHI of th{'lll.
At Booue Island, Maine, in July, 1850, the water all arOlllHI the islalld was red for olle hlliu]l'ed
;Yl1l'dl,l from the shore; these crawled up the rock-weed on the shore Ulltil it was red. HII took the

8lJl'a)'S of rock.weed ill his bands and pulled them slowly t,o him, and the Mackl'rel, one antI a half

vonm\ fish, wouhl follow -in quite to th\\ r{)llkf-. 11e killNl three with hiB \)ar, aml tri\"tl to ~atd~

some in a basket u'\' tolling them over it, but they were too quick for him. He asked his old

skipper, Capt. Gorham Babsoll, what they wero, and wa." t.old that they were a Booue Island bed
bugs!' And, said he, "Young man, when ;you see this kind of bait, lIO matter if you dOlI't see

any fish, never leave; the fil5b will he there in a· few da"ys."
Theil there is another kind, called" snappers," These are white, and dllrt rapilllr about ill

the water; they are doubtless small crnstaceans. Be says that sometimes tbe;,; swim at the sur·
face, where the Mackerd follow them. A few (lays before lIe had O(\I'n standing on the stern of his

vessel, alHl though he could see nothing under tho water he knew tIle suappers were there about

two feet below tIle sUl'faee, for he could Be(! a school of Mackerel swimming along, opening their

mouths and taking in their food, alld then letting the water out through their gills.
'Vhen the Mackerel MC tolled up from twch'e or fift(len fathoms helow the sllrface their

stomachs are often fIlII of bait; 80 it is certain that these little animal15 swim at all dept,hs.
. .Another kind of food is rell) and is hot to the hands. This is called" Cayenu('."; it spoils

the fish.

Years ago, aecording to Captain IIarding j :Mackerel did not scbool as they do now.
WbOll you 800 pollock jumping near the shore, it is a prctt,'y good sign that there is plenty of

mackerel food.
TIle presence of abundance of mackerel food is indicated hy the great schools of sea-birds,

particularly by the flocks of phalaropes! or sea-geese, as the fishermen call them, which congregate

together, floating upon the water, and when soon in 8ummer give It sure 8ign of the presence of
lIackerel also.

The various iuvertebrate animl1ls preyed upon by Mackerel arc knowll to the fishermen b.y

such names as" shri.mp,," II red· seed," ami" Cayeune."
II The wide-spread distribution from shore seaward of the Tl1ysauopoda and other minute crlli'l·

tacoa-, which cOllstitut.e to so great au extent the food of the )Jaekcrel amI helTing on 0111' shores,
wa.s proved," writes Professor Baird, "during a trip of the' SlwcdwelF fWIll Salem to Halifax in
1877." At numerous points and at regular intervals on the way 11cr()Sl', illclnding" the middle of
the route, immense numbers of these shrilllp were met with and f~olleeted by tlJe towing net. They

were found in especial abunda,nce at Le Have Dank. These prove to be specifieall.y identical with

those found in inuuense quantities in Eastport Harbor at the 8urlace.
U That these same animals occur at lea<;t a.a far east as the Gulf Stream is shown by the list

of the collections maile b~' Professor Smith off the Georges neal' the edge (If th{; Gulf Stream,

and published in t,he Transactions of the Oonnecticut Academy of Arts and Sciences, yoJ. iii,
JUly, 1874." '

Capt. Stephen Mar, of Gloucester, confirms the statements of Captain Hartling rcga,rding

the eft'eets of "red-seed" upon Mackerel; he states that when Maekerel are feeding on "red-seed"
the fishermen hnve great trouble in keeping them .sufficiently long to dre~ them properl,\". Their
bellies soften at once. When the weather is good and dogfl..sh arc not troublesome, the common
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praetice is to allow the :fish to lie in the nflt until t.hey have disposed of the food in their stomachs.
Capt. Henry Willard, of the schooner" Reurs' Willard," of PorUan<l, Maine, carries a large net of
coarse twine, which il', suspended over the side of the vessel from two long booms. Into this he
turns the fish and leaves them until the seed works out./

Captain Mar states that the" red-seed" i8 very troublesome to the men engaged in dressing
the fish; it makes their hands very BOre, often causing the blood to run. A maD can clean twice

tul many ft"h in a given time if he is not annoyed by the "red·seed" in their stomachs.
Captain Mar describes another kind of mackerel food, which lw calls" small brit/' which, he

flays, resembles young herring, which also rots tbe fish. This is probably, as he supposes it to be,
,. white·bait" in the :roung of the sea herring, Olupea harengU!J. It is known a~ "eye-bait" to the
Canadian fishermen.

Captain Merchant tells me that when Mackerel are found with H red-seed" in their stomachs
nsh6rmell are sure that they are on tbe right tishing gronnds.

I am told by Captaill Oollins that it is common for man;y of the American fishermen to con
sider it a good sign ofMackerel when they see fioating seaweed, more especia.lly eel-grass, "chopped
up," i. e., cut into short pieces, which they think is done by these &h. Perhaps there ma;y be a
good reason for this supposition, as the Mackerel, while feeding on the dimilluth'e shells with

which the weeds are covered, may also bite the latter in two. The presence of gannets is also
considered a good sign of MackereJ.

In England the food of the Mackerel is ca~led the "mackerolmiut," and this is said to consist
at oortain seasous of the year of the saud-Iaut!! and five other :fish, especially the herring and the

sJlrat, while they have also been observed to devoDI, in the summer monthll, minute crustaceans,
the flwimming larvfe of tape-worms, and the embryos of the small spiral shell Rissoa, Which, in its
adult state, is found in gre.at abundance upon seaweed. It is probably .!iowe animal of tbis kind
which was :referred to by Oaptain Harding in the statement above quoted, concerning the abun
dance of red-seed about Boone Island. Mr. J. F. Whiteaves bas rooorded a similar habit fOI' the
Mackerel of the Gulf of Saint Lawrence.'

Professor Hind has pointed out certain relations which exist in the Gulf of Saint Lawrence
between the Mackerel and the mnt, or sand-eel, which appears to be one of its most important
articles of diet in these waters. I quote here in full his observations upon this subject, and also
his views npon the relations of eUITenta and tides to the p~ence of mackerel food, and the COD

stant movements of the schoolB of fish:

"The movements of the Mackerel, like those oftbe cod, and indeed of most ,pecies of fish, arc
determined at dllferent seMons of the year by the geographical position of its food; and the first,
important kind of food which appears to lure the Mackerel inshore, after spawning in the Gulf of
Saint Lawrence, is the Iannce or sand-eel.

"The relation of the lannce or Band-eel (A.mmodyteB americanua) to the Mackerel is verr much
greater than appears at the first blUSh, and resembles the relation of the herring to the cod in
general, and in particular the relation of the so-called Norwegian ISull cod,' or muuee eod, to this
Wide-spread and important bait-fish. The approach of the lannce to ill;: coast in .spring is most
probably the cau~ why the so-called spring cod fishing suddenly ooa.ses on many banks and shoals,
commencing again at different localitielS two and three weeks later.'

"The cod leaves the ba.n.ks and shoals to meet and to follow tbe lannoo M they approach the

•This ''In.rge Ilflt of CfJarse twine" is the maokel"el poc::ket deBoribl'd in the .maptoc on TBB POJts:m-Q.INJI
lIIb<lb&E:L }'18BE.BY.

~ Bepori OJ) the BeooIUI IAAep-8M D.rodglDg hpedJtfan of tJm Gulf of Saint Lawre.oCM. 181#.
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coast. In the same manner they moot and follow the carlin, guidel} no doubt by the peculiar olIOl'

developed by each species at the approach of the spawning season.
"But it is the habit of the sand-eel of bur,ying itself in the saud between the tides I or in sub.

merged sand beaches, that leads the Mackerel so close inshore.
"There can be little doubt that a similar indraught and outdraugbt of Mackerel and other

.fish occur in our waters when the launce leave the deep sea to approach the land, or when they
return to the deep sea again. Unlike many of the shrimps and larval form8 on which the Mack

erel feed, which are drifted to and fro b,Y winds and curren!!" the lamICe is independent of the
wind; but it is onl~' in certain favorable localities frequented by this fisll t.hat the bur.ying proceSl\

between tille.marks, from which it derives its name, ean be easily effeet.ed; Lence, the~e resorts are
not only valuable as bait grounds, but generally noted maek~rel grounds} 8ucb as Seven Islands,
and some parts of Bay of Ohaleur, and part of' the gulf coast of New Brunswick.

"Thi" bltit-fi.l:lh approaches the sandy beaches fringing the shores of the gulf in the Barly sum·
mer months to spawn; amI here the .M:llckerol are found pur~uing them while engaged in deposit
ing their comparatively large reddish-eoloreu ova Oil the sands tlPtween high fj,nd low water.
IIonce, during flood tide, and ill tLe lauuce Beason, Mackerel ure commonI,Y tal,en close inshore on

theRe eoa-st", in pur,'mit of the launco; and the best catches are sa-hI to be made during the period
of high tide, for t,he. following reason: In dull, cloudy weather the bunce bnrie1S itself in the sanda
left bare by the Ilbbing titles; but in bright" hot weather it rarely seeks the shelter of the sand,
except Ileal' low-water mur),;, probably because the heat of the sun would Le oppressive. The
hreadth of sandy ground in which the lauJlce buries itself for the hrief perjotl between high and

low water marks is thus depenuent uI}on the clearness of the sky.

"A continuance of cloudy weather is conducive to this kind of dose inshore fishery; whereas
a bright sky, and a da;y with a drying wind, leads the launce to select the narrow bauds of sandy
beach near the margin of ebb-tide, which always remain moist. In cloudy weather with a moist
wind, the area in which the launce bury themselves and emerge during the incoming tide is thus
very much greater than in bright, hot weather; and it is not nnfreqnently foulld by experience

that the Mackerel catch in such localities is much greater in clondy weather than in bright weather,
because the bait ground is then far more extensive close inshore.

"AI'! tho summer advances and the launce retire to deep water tlle Mackerel feed upon the
free-swimming and floating embryonic forms of crnsta(}('ans; among the latter the zooa of differ·
ent forms of crabs are the most common, Adult shrimps of many species form also a large portion
of their food, and the infinite numbers of theac forms of life which ~xi8t in the sea, from the coast
line to a thousand miles from 1:1ull, may be inferred from the fact that, t.ogether with fish, they

form the great staple of food of seals in northern seal'l.
"Dr. Robert Brown sta.tes that, during the sealing season in Spitzbergen seas, he has taken

out of the stomachs of Ileals various species of GammaMI8 (G. Sabin(; G, loricatllS; G, pin!J'Uis; G,

dtmtatu8; G. mutatus, ew.), collectively known to whalers under the name 'moutltebauk shrimps"
deriving the designation from their peculiar agility in water.!

"These small crustaceans are found in countless numbers on the great outlying bankS off the
North American ~oast, and in the Labrador seas they are also in great profn~ion.

•, It is of special importance to notice that very man.y if not all of the..,e free-swimming crea
tures in the sea, from invisible microscopic forms to the largest shrimp, sink to different zones of
water or rise to the surfaoe with the variations in temperature and changea in the direction and
fOl"% of the wind. In fine weather, when the food is at the surface, the :i\Iackerel, the herring, and

----_.,---------~---"---'_.------_.--_ .._--------_._ ...._----
1 Dr. R. BROWN; On the Beall of Gxeon1lmd,



294 NATURAL HISTORY OF AQUATIO ANIMALS.

other surface feederf; swim open-mouthed against the wind. Dr. Brown states that the right
wbale and most of the whale species feea in a similar manner. '1'he right whale feeding swims

leisurely at the rate of about four miles an hour. 1\Iookerel, when feeding, come often by millions,
likH a swiftly moving ripple on the wat.er, with eager, staring eyes and mouthts distended to entrap
the t10ating prey. Mall)' of tile free·swimming pteropoda are active on1y during tile night·time,

sinking during the day to a certain zon€l of depth.
'IThe effect of ClllTeut" and tides, assistx\ll by winds, is to drive tbese free·swimming forms

towards the different shores and iuto land-locked or sb~,ltercd bays. On the shores of the open
sen. a cOlltiuued land breeze drives them far out to sea, and the fish following them will be lost to
view. Off tlw coa.~t, of tIle United States tbe MiWkerel ground is not llufreqllently found nf,1:tr the

Immmer limit of the Gnlf Stream where wide·-'\preading eddies prevail, caused by the meetiug of

the great Labrador (Jurrent flowing ill an Ollpo"ite direction, or the surging up of tlll' arctie IlUller

flow. Tn these vast (~ddie8 the temperature is greatly reduced by the mixing of almost ice·coM

water from heneath with a warm oYerl~'ingstratnm.
"It is lwre, too, tbat the free-swimming mackerel JDod wJII COlJgregat~, sometimes at tllt} sur

face, at other times at diffel'ClLt dVJlths, dependent upon the t~lllperatureof the mixed waters. In
the yicinit,Y of the south edge of the Grand Bank of Newfoundland the !ine of contact bet,ween the

Arctic and the Gulf Streams is sometime" ycry marked by the local currentl! which 'boil and form

str(lIlg e<lrlies.~ 'fbe line of contact of the t.wo great cold amI warm current.s iB oontiunally chang
ing for hundreds of miles with the yaryiug seasons, and uuder the influence of winds; hence, also,
the changes in geOh>Taphieal position alld in the depth or ZOlH! of the open"Bea. m~wkeml grOlmds.'

"Inshore the floating aml frec·swimmiIlg fom} is drifted to and fro by winds and tides, and
great ,wcumulaHons are 80metimes tllrmfn up npon the b<',3{'·bc8 jll windrows niter stormg. This
floating and swimmillg food gathers in eddies, either near the coast liue or at the jUIlCtioll of
OppOSillg tidal wavei'; 01' cnrreht". lIenee, along sheltered alld embayed coasts, confronting the
open sea in the vicinity of banks where great tidal currents and eddies am formed, or in the gulf

am] estuary of the Sahlt LawrClwe, where two opposite (md wholly different tides dragging along tho
coast lilw <lpprOaCll to lllPet) there will he the mackerel ground of the fishermen, but not necessarily

at the HUiftwe."

The winged pteropodf! very properly forlll an important. part of the mackerel food 1 n.s they
SiIlk and rise with CllalJges of the temperature of the zone or sheet of watm' ill which they are
f('eding.

REPRODTTCTION.-AHhollgh little is actnall.)' known concerning the spnwning habits of the
Mackerel compared with those of fish which1 like the shud and the salmon, have uecn artifleiallr
Jlropa~ateul it hi perhaps safe to say that the subject is nnderstoo!l in a general way. The testi
mon~ of reliable observers among the fishermen of Ollr coast anI} the coast of the British Provinces

iudicates that the spawning takes place in rather dt>ep water all along the shore from the ell8U\Tn
"". "'-' _.- -- _..__.__ .- _._._._-----" ._-..." --...._-.-._._---------------------

'There srll no mackercl-l18hiuA" grounds within :lW miles or more of the Grand Bank, and certainly Ilone nearer

than 400 miles of itll southern edge. It it! pOllSible tho.t mMk"rel have occasionally been seon, or stray specimellf.
co.pturoo, nearer the Gl'anu Bauk than this, but no lllQ<lkerel fishermen wOllld thiDk of trying fOf these tlSll eMt of
tho west COMt- of NllWfoUlluland. 1'hcre are but· two jUlltau<le1! on ~'ecord where ll)8(lkerel fialwrwen hnvll gone 50 far

east ~ that. 'Whatl'vcr influence maybe exerte,l upon other forml! of Ocean life by the meeting of the Gulf Streanl
and the Arctic Current, it call be quiw 8afl'ly a&'Icrtcd that the Mackerel arenever found in summer near the junction
of thelle currents, flxcepting, perhaps, on the southern ed~ of Goorgt"s Bank and eff tbe south shoal of Nantucket.
Thmw 1ftf'..aJitil'~ are the neaTellt maekerel-fillblng grounds to the Gnlf Stream of any on the United St,u,teoI ooast. And

even hero Mackerel are raraty or never tlIoken Dearer thlln fifty or auty miles from the DQl'thenl edge of thestn!aJD.
J. W. COLLINS.
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end of J~ong Isla,nd to ]<JaAtport, .l\Iailw, along tlw coast. of Nova Seotia, awl iu the Gulf of Saint

Lawrencf'. Tlw spawning Acason occur>; in May III Soufhern New England, in May allll June in

Massachusetts Ba.y; and in June ill t11e Gulf of Saint T,awrellcc1 and 011 the Bradley Banks and
about t,!le MagdalenefJ early in the month, and, accorrliug to Hind, on the northeast coast of New·
foundland toward tlu~ end of the mouth,l

Gapt. ]~e!Jjamin Ashlly, of Noank, COlluecticut, states that in the spring of 1877 Mackerel

spawned in great numbers in Vineyard Sound and Buzzard's Bay. Many Mackerel were taken in
the pounds, and the eggs were so'ripe that when the fish were tlu'OWIl from thl;l n~t to the hoat the

eggs escapcd to I51lc1l an extent that ill cleaning out the hoat afterwards he {bund at least half fir

buslIPI at tho hott-om. This was as early as thc2d of~ray,; lld coutinned through the month.
Capt. It. U. Hurlbert, of Gloueester, found the spawn running out of l\Iackerel taken off Kettle

Island, BOUtll of Cape Ann, in Jl.lay awl June.

Capt. Henry \Vebh, who owns a weir on Milk Island, under tIl('. shadow of the Thatcher's

Island lights, obtains many Mackerel every year ill his ne,ts. lIe informs rue that when the.y first
make their appearanee, about the first of June, the spawlI is rnnning out of them, and many of

them are haH through t1le proce-ss of spawning. Tlte eggs wiJI spurt. from 3, female fil;h ill a folt.l'eam

Rix fN~t lOll 12:, aud th('-1'l' is a la-rge percf'I1tage of felUaleR in the catch, probably two·thirds of the

whole. The SIHHvn hegius to dry np after t}le first of Augw,;t, and 'young fie,h jwgin to appear

about tlw 4-tll of Angust. He thinks that it takes Maekerel four or fiye \Hlek8 to spawn; after
that t.hey begin to grow fat, and when the:,>' are fat, there is no sign of spawn to b(~ seen, the male
and female not being distinguishable.

'rhe growth is rapid, aud in about seven weeks the young fish are about four or five iuche.'!
long.

Mackerel 8pawn abundantly in Grover's Beach at a depth of one and a balf to two fatboms.
The eggs arc very minute, nnd the old Mackerel feed upon them greooily.

Captain Fisher, of Portland, Maine, told me, in ISH, that when the Mackerel come in they

arc almost empty and have a muddy taste. The.y first engage in f'.pa:wning, but toward the last of

,Tune they have finished and begin to grow fat.--._-------... -,-----'_ ..,-,._-~ .._._----, .. " .._-_.,,-, ,._---_.- _._~-------'.-., ..------
1 During tho flutire month of June Muckewl are t,llken in t.ho Bay of Saint Lawrence with roos fully developed.

Having been engaged. in the :UMkorol fishery in tht! GlIlf for twenty-t.wo conflOClltive seaeons, ten of which I went to
the Bay early in June, I have thereforll had abUll(Ia,nt opportnnity to learn the spawning !WIlSOn of tho Mackerel in
tnat region. It is my OI,iuion tbat Mackerel spawn in tile Gulf of S;lint, Lawrence flOlll(l tillle between tIle 1At an.1 Ule
15th of Jnly. HlJ,vo oaught them in almudlluee anu full of roeaa late as tho 4th and [,tI, of July, l1nd it is cxceedingly
rartl to find spent Muckerlll previous to the~Oth of June:>. Iu the p(lriod when hook·and-lin" iiAhiu,l:\' wus most prosper
ous, the 6shennen mmally phnned to leave the Gulf ILbout the first- week ia Jul.>· if tlwy had succeeded in getting Ilearly
a far(l of Mackerel previolls to that time, since wbilo t.he flah wero spawning, or bet.WCCli the ht- and the 15th of tbo
mODUI, but little couid 1'0 done, as t.ho Mackerel would not rm«1ily tllok.. the hook. Tbe fishc,rlIll1n, tllcrefore, knowing
that they Muld CJl,teh few fish during this period, between "llay and grasSl," as they ternwtl it, n"llHlll~· io,provllc! the
oPportuuit~' thus aJforded of making th..ir p_go home and relitt,ing for another t.rip with eomparntivdy littlfl 10M
of timo. Apparently one of the moat favorit.e brooding !i:rollmls fur Maekerel in t,ho Gulf of Saint Lawrence jf' the
area. along the shotes of New Brullil-wi"k and Prluc(l Ed.waul L1lu.u.d (on the uorth side of the latter) Iring inaid,) of a
line .lrnwn from Nllrth Ca.pe to Point M1Bcou. Bank Bradley is also a. hrolJ.ding gronnd for Mackerel of I)On~ider"b]o

importanoe. 'rho JisIl seemed to Q8semblo 01\ tho grollllds mentioned abovll (luring Jnne, in a depth "'Jl,r~'ing from
three t<:> forty fathoms. The greatfrr part, however, were fouml in a. depth vllorying from ten to twenty fat11Oms. Tho
spawning se-m btling over, they nsnally stay On t,he lIame grounds, thongh later in tho Bummer and during .aI1tu~n

tbo Mackerel were abundant aronnd the Magdalenes and tho bend of Prinoe Edward Island; when the fa.I1 m'gratlOn
take!! plaoo they move fllorlher !lOuth. It ill proha-ble that large numoora (>f MaokeI'flI may del,,,ait their spa.wn around
~agdaleneIslalll1, though it is worthy of note that b,lt, few or no fiah have been taken in that 10caJit,~· Oil h?"k and
hue daring the month of JUD<). CoDBiderab1e qnQ.l]titiee are, however, "anght by We gill-net tillhermoo mu1y mJuno,
though the ollitch was small compared with 1iha.t formerly obtlloinad by hook-and-line fulhing in the weetnrn. part of the
n-y.--J. W. CoLulm.
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Oaptain Hurlbert caught a dozen fulh off Oamden July 1, 1870l which were half spawned and

had spawn running out of them.
According to Mr. Wilkins, of Two Isles, Grand' Manal1, the Mackerel spawn there on the

rocks and sand in water from one foot to ten feet or more in depth. This is in the first half of
June. The spawn is in bunches and does not float on the water.

During the spawning season 1\l:ackerel are taken in seines, as they will not bite and are then
very poor. They come again in September and October, and are then taken with the book.

Mr. Hall, of Charlottetown, Prince Edward Island, says tho,t Mackerel spawn only once in
seven 'yfoars in large JlUmbl'rl'l, this period representing the interval between the successive l:U'ge
catches. The Mackerel strike in there about the 10th of June. They spawn about, the 2d or 3d

of July on the Bradlf',y Bank to the norta of Prince Edward Island. At tbat time thtJy bave been

taken with spawn running out of them. They cease to bite for severa.} weeks while spawning.

One of the principal spawning grounds on our coast appeXrs to be on the Nantucket Shoals, where
for a period of throe or four weeks after their first appearance the Mackerel hug the bottom and
rarely take the book At this time tbere is a lull in the prosecution of the mackerel nshe.ty,
although before its beginning /.,'Teat, quantities are taken in the purse-seines far south a.}ong the

coast. After the close of the spn,wning season the old fish are said to be very poor, but take the

hook greedily along the entire coast, aR also before the beginning of the t>pawning seasoD.. Although
the fish first brought to market ate sold at a high price on account of their previous scarcity, it is
not until after the close of the spawning flea80n and t,be subsequent fattening up of the fish that

they attain their highest excellence as an article of food. }'all Jlrfaekenll are well understood to be

b.V far the best fish. Storer, in his l'H istor.r of the Fishes of Massachusetts," remarks: "From the

10th of May to the 15th of June they appear at the entrance to Massachusetts nay~ having been a
few da.y!; previous at Nalltucket and the Vineyard Sound. Nine-tenths of those first seeu are
males, alld they are all large but poor, weighing from one pound to one pound and a half. At
their first appearoncfl they will not take the )l(wk, and are therefore captured. in seines."

The contrast between the statements of Storer and Captain Webb should be carefully noted.

The former stat.es that the early fish taken near the end of Cape Cod are mostly males. This
would na,turan~' be the case, as the females at this time are either engaged in spawning or are
perhaps so weak tbat they lyould lWt be likel.r to come to the surface, At Milk Island, however,
which seems to be in the middle of the spawning region, the majority of the fish are females.

Weare indebted to Capt. N. E. Atwood for the most complete series of observations upon the
spawning of the Mackere.l which has ever been made, and what he has seen he shall be allowoo. to

tell in his own words:

"I have mallY seasons been engaged in fishing for Mackerel in our bay with gill.nets. I
watched the Mackerel more particllJ.a.r1y in regard to their time for spawning. In 1856, owing to
the fact that a measure had pasl*ld the Massachusetts legislature authorizing the appointment of

th~ eommissjoners to make investJgations with regard to tbe artificiaJ propagation of the fish,
and that I expected to be named one of the (lommissioners~I went to the npper part of Massachu·
setts Bay, where it is about twenty miles broad, and I found these spawning Macke'rel there neal'

the bottom. This year the Maek~rel came in about the middle of May; few at first. On the 20th

I went ant for the first time with my drifting·nets all night in the baYi I ca..ught 2,250 Mackerel;

on the following night I caught 3,520. When I first began to catcb them I observed thattbe spawn
had come to itll full size, t,hough it was not free to run from them, not being yet fully matured.

On or about the 1st of June we found that some of them were depositing spawn, and as I took them
from the nets the spawn ran freely. On the 5th of June I took the mature cgga as they came .froin
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the fish and put them in a,lcohol, marking the date, as I considered this time the middle of the
spawning season. rBy the 10th of Jmw the lish had aU deposited their spawll, and they then
proceeded to the grounrls where they expected to meet with better food ill order to fatten amI
recruit. i'he spawning takes place at a depth of from five to fifteen fathoms.) Thirty days after
I went out iu the bay and found auy quantity of schools of little Mackerel whieb were, I should
think, about two inches long, though their length might have been a little less. I took a number
of specimens and put them in alcohol, ma,rkillg the date. Twenty-five days later I procured

another lot of them which had grown to double that size. I tlon't mean to imply that they were
twioo as long, but twice as heavy. I put them also in aleoho], marking the flate. Tbo first time I
8ub8~quently went to BOllton I called on I'rofessor Agassiz and gave him. the specimens. He sa-id

that he had neVer before been able to ascertain these facts so clearly and so well, and that he was
verry much pIea&ed with them. I watchett the growth of these ;YOUllg }'Iackel'el all along, and I
BaW them grow considerably from month to montb, so mnch sO that the same fall, in the latter
part of Octoher, I caught some of them with a ver;y small mesh net and found they had grown to
a length of six amI a half or soven inches. I kept a small quantity of them, split, salted, and
packed them, in accordance with the Massachusetts inspection law, as No. 4's, tlnd since :Mackerel

were then scarce and very high in prioo, I sold them for as much as $6 a barrel."
"Much yet remains to he learned in regard to the spawning season of the Americ3nl\faekerel,"

writ&! Professor Baird, "and little more is known of this eXCCcpt in regard to tho European
variety. It i8~ however, well established by the researches of Sars that this fish, like thl) cotI, llnd
many of the fiat fish, etc., spawns in the open sea, some times at a great distance from the land, at
othel'l> closer inshore. Sars found them on the outer banks of the coast of Norway; and Mr.
Matthias Dunn, of Mevagissey, England, commrwicates to 'Land and Warer ~ his observations

of Mackerel found, with ripe spawn, six miles f['om the coast. l

"The fish taken in the weirs and Jlounds on Vine.Yard Sound and about Cape (J{)i! in the e:lrly

spring are ilJled with ripe spawn; and that the operation of spawning takes plaee on the Ameri
can coast is shown by the immense schools of small fish that are taken throughout tho summer, of
val'ioussizes, from It few inches up, awl from Buzzard's Bay to Portland find Penobscot Bay. No
species ofyoung fish is, at times, more abundmlt tllronghout the Stlmmer 8easOll than the }f!\()ktwel.

'~The egg of the Ma,ckerel is e-xceedingly minute, not larger than that of'the alewife or gaspe
reau. It appearl!l to be free from an adbesive em"elope, such as pertaius to the egg of the herring,
and in conseql1ence of which it agglutinates together, and adheres to gr:wel, the rocks, 01' tho sea
weed at the bottom. As with the egg of the cml, that of the l1ackerel is proyided with an oil

globule, which make<! it float nearly at the level of the Sl1rface."
I am indebted to Mr. Frederick W. True for an enumeration of thf'. eggs in two Mackerel taken

at Wood~s HOIl, Massachusetts, in May, 1873; one oftbese contained 363,107, the other 39i~,8B7.
--~.----~..._~--_._., ..-----~.-. - -".

Sm: I have moen again fortuna.te in tR.king :l Maeker~J alivo in tll" act, of apnwlliug-, "n tho night <)f May 10, ahout
lIix miles from land, A b6f,ter spooimen rooM not IJ<lssibly he ba-tl, and tb" I'm! ran fft''''};>'" wiHlOut a~iHtance. I got
II> bUcket ofsea-wate:r, a.ndallowad the fish to spawn in it,; for some t,illle I had a diJlicnlt.v in finding whut became of
it, &II the globuloB would not reJlect the light of the Mndk like the pikha-rd "pallT I1; lmt bJ" rUlJUil1g the u-atcr itlto <i

olean bottle, and boldlnj,l: it to tbe ligbt, I found them Jloating on the 8UJ'face, but not so buo~'allt as th<l pHdlard rQO.
In this state they continued for about half an honr, and then gradnally aank to the hottom; bnt, llnliko the J,Uchard
!!Pawn, they retained their vitality there for more than twelve bourll. Witl, the daylight ih., globnll'~ could acar<1!lI,"
be,dilleemoo by looking direotly down into thE' water; but, on hohling it t<JWllroll the light in a bottl!' t.hc~' c'ouhl j,e '*;en,
Wlth that healthy, bl'lght aihery hue 80 peou}ilJ.r to living one--8, each marked with a da:ck Bpot in the ~enttlr. llehev
h1g thellilohard IlplI.wn would have reach...d you, I dill not eend you aIly of these, A~ I llCnt that Sl,ll.Wll 11Y poet, I
lSUppaee tho bottle m.U8t have boon brokell in the post-bag.-MATTHIA.8 DONN (Mevagi_s, Comwall, May 15, 1871),
l"..GtId' <Illd Water, ],1_1' .iO, If111, p. 353.
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The only previous record of the number of eggs yielded by Mackw'Cl is that made by Thomas
JIarmer, in 1764, and published in the" Philosophical Transootions" of London, vol. til, p. 285.
He found in oTle large Mackerel, weighing OIle amI a quarter pounds, 454,961 eggs; in a second,
of much the same weight, 430,84l;; and in a third, weighing about onc pound two ounces, 546,681,1

HATE OF GIWWTII AND SlZl<~.-'rhe ute of growth of the Mackerel during the first sum"

mer has been quite carefully studied b;y Captain Atwood; and the same authority has, perhaps

more satisfactorily than any other, interpreted the facts frOID which may be deduced the conclu.
sions as to their growth year b;y year.

ReferriIlg to the small fish, six and a half or seven inches in length, which he believen to he
the youn~ of the year, caught by him in October, 1856, he says: "Fish of this size are sometimes
called' Spikes,' but 1 do not know their proper name. TIle next ;year I think they are the 4 Blinks,'
being one year old; the following year they are the I'nnkers,' two years old, and the year after
they returll to ns as the second-size, three years old. It is probable that the fish reachel:l its full
maturity in four .years." He continues: I:'fho first Mackerel that come in are "cry large and
spawners, but thCflC do not bite at the hook; and you don't catch them with the seine, bceunse
they don't slJOw tllCUlselves. Yon would not know of their }1rCflf'nee if you did not set netf; for
them. When thes are taken ill nets set anywhere along the coast, at Proviucetowu, etc., a good
many people imflgiue that they are the remnant of the Mackerel which were there, the 'year before,
ana which have been imbedded in the mud; and when they taste these fi,!lh they fancy that
they taste mud. When the next schonl arrives thcre appe,al' Mackerel of diflhwut sizes, whieh
take the hook. They are carried to Boston mal'ket amI are sold fresh in their seal'lon. They are
not sold by weight, hut are culled, and arc denominated as follows: IJarge ones, second-size, "Tink

ers," and" Blinks." 'Vhen the large ones are worth twelve cents, the otheJ's may sell, second-size,
eight cents; Tinkers, four centf;, and Blinks, one and a half cents. These prices may fluctuate
when thew occurs t\ large proportion of one or more of the above·named kinds at the same time.
Any mall who is well acqlluinte(1 with them will make the same culling, as there seems to be a lille

of demarkation between the different kinds which stands ont prominently.

"Admitting this to be tbe fact, those that come as Blinks are from the 8pawn of the year

before, while those which are caned '·Tinkers" are from the Bliuks of the year previous, being the
two-year.oM fish; and those that are called second-size are from the Tinkers of the year before;
when the;r grow up and mix with the bigger ones, I don't know how they live, or much about
them. This is m;r opinion about these matters. You will find that fishermen will ten you they

think that Mackerel arc six or seven ;rears in getting their growth."
Mackerel, when full grown,. are from wventeen to eighteen inches in length; sometimes tbey

attain It larger size. In August, 1880, a school of Mackerel was tak(\D in the vicinit.r of PlymoutlJ;
they weighed from three to three and a half pounds each, and were from nineteen to nineteen and
a half inches long. They wl~re reg-arded as extraordinarily large, a.nd a barrel of them were s(mt
to the :Fishery Exhihitioll at Berlin as an illustration of the perfection to which the Mackerel
attaius in this country. Although the size just mentioned is uuusual at present, in past year..
man;\1 thousands of barrels have been taken nearly, if not qnite, as large. The size varies from
year to year, sometimes very few barrels which can be rated 88 No. Fa being found in our waters.

i .-' .. --," - --. ,- '-'1- ..-.------j"-.. -. ",-----i--'--'" ---- "-. ---
'No.1 nate. I W~lght. W"ill:bt, of; NltmbtT ofi NDIDbeI'W!

I I 8plL'lOTI. I eggo. I ,. gmbJ.
-_. --.--------.,-.~.--~-.--•. ----0--

1
----.------.." --.-- --I--~

, 0..-.. I Qr<>i 1 I I

~
1 S-..ne20, 17640•• _..• _••. --. • ._. 2<1 1,lf.<7, 454,901, 4-4:1.'
2 SUMl1tI, 1164 __ .... -- .. -_ ......•........ i 00 I ~g! 480.M6! m
3 J\1""~8, 11t1ll~:~~:..:.:..:.:.:.::.:..:.:.·_~:.:.:.:~ ~.t 1,m. i 540,681 i 441 1
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A No.1 :Mackerel, according to the J.iassaehllsetts inspection laws, measures thirteen iuches from

the tip of the snout to the crot.ch or fork of the caudal fin. The a.crage length from year to year

for the whole coast is prohably not far from twelve iIJcheB in lellgt,h, aml a weight of twelve to six

teen onnces. The following quotatiom; from writers of two centuries ago are interesting~shwe thcy
show that large Mackerel were known to the early colonists of New Enghtnd:

"The mackerel, of whiclJ there if; choicefull llien ty all SUIDIIHjr long; in the spring the.y n.re

ordinarily 18 indieS longj afterwards there is none taken but what am smaller.")

'~The Makarels are the baite for the Ba"se, & these have been chased into the shallow waters,
where so many thollsands have shott thclIl1'letvm; a shore with the surfe of the Sea that whole
hogges-heads have been tnkeon up on the Sands; &; for length they excell ~l,J]y of ot.her parts: they
lJave bin measured 18. & 19. inehe." in length and sea-veu ureadth: & are taken with a drap~e, (al';

boats use to paRS to & froe at Sea on business,) in very grcate quantWe,; aU along tjle Coastl'.

"The Fish if; good, saU{lf1; for store against the winter, as w"Il as fresh, & to be ftCCOllllt,('d a
good commodity."2

ENEMIES OF TIIE MACKEREL.-The gannet is one of the most dcstruetivp enemies of the

Ma,ckereJ. These hirds are oft.en seen so hea.ily weighted with these fish that tlJryart'. unable
to rise on the approacb of tlJe vesseluntiI they 1m'lie di!'lgorged from t,wo to four good -si zed J\fadi:el'el.

This is so common an occurrence that there are but few fishermen who have lIot witm'ssed it.

Porpoises and whales may also be included in the list of enemiN, of the .l\1aekerd. It is hy 110

means an unusual Right on the fishing grounds to see lJunrlreds of the former rushing' amI Jeapiug
among schools of Mackerel, scattering them in every direction.

The shark known to fishermen as the" mackerel shark II is one of the principal enemies of t.lw

Mackerel. I have often seen them chasing .i\Iackerel, and, when jigging' was practieed, it was a

common occurrence for sharks to drivo off 3, school from along8ide of a w's;;;el.
Dogfish often Lover around thfJ outside of large sehooh; of Mad;:erel, and doubUes)', feed 011

them. Great difficulty is sometime" experienced ill saving fish that have been inclosed in a parse

seine, owing to the immcllJ,e uumbers of do~fii:lb that gat,her around awl, ill their (\fl(lrt", to mt tIle

Mackerel, which they see through the meshes, bite off the twine, making large holes ill the seine
through which the inelosetl fish escape.

Among the other principal enemies of tIle Mackerel are the blnefi8h, mackerel sha.rk, alltl the

cod. The appearance of a school of bluefish in waters crowded with .Mackerel is au almost, sure

signal for their disappearance.

The young Mackerel are eaten by sqnids also. ProfeR8or Verrill 11 a,'; ft'c(J1'(]ed the followillg

account of the manen\"(~rs of the squid known to zoologists by UIC lHlme Omma,1/trcpltcs illc()c!JrQJ/ul/'-

"],oleasrs. S. 1. Smit.h and Oscar Harger observed it at Provincetown, l\:lassachuset.ts, among the

Wharves, in large numbers, JIlI,v 28, engaged in capturing and Ilevourillg the young .MackeI'd,
which were swimming about in 'schools,' anll at that time were about four or :fiv('. inehe;,: lonp;. In

attacking the M~lckerel, they would sudtlenly da,rt backward amongthc fii'<h wlth the ....elocity of an

arrow and snddenly turn obliquely to the right. or left amI seize a fish, which was almo;;;t ill1'lt~wtl.y

killed by a bite in the back of the neck with the sharp beaks. The bite waA always matle ill thc

same place, cntting out a triangular piece of flesh, an~ was deep cnongII to penetrate to the Ilpinul

cord. TIle attacks were not always successful, and were sometimes repeated It dm:ell time~ before

one of these active and wary fishes could be caught. Sometimes after milking i',CVllral unsuccessful
attempts one of tbe squids would suddenly drop to the bottom, and, resting upon the Hand, would

-~~~ -_ _._---_._~--- _~..-
'JoSSJU.YN,1675.
-New England's Fish, JOHN SKITB, 1622. United Sta.teB Fish Commi8Jlion Report, Part 1, p. 153.
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change its color to that of the sancl flO perfectly lU:l to be almost invisible. In thi" way it would
wait until the fishes came back, and when they were swimming close to or over the ambuscade, the
squid, hy a sudden dart, would be pretty BUre- to secure a .flsh. Ordinarily when swimming the)·
were thickly spotted with red and hrown, but when darting among the ~rackerel theyappean'.l:l
translucent and pale. The Mackerel, however, seemed to have learned that the shallow water is

the safest for them and would hug the shore as closely as possible, so that in pnrsuing them mallY

of the squids berome stranded aml perislled bJ' hundreds, for when they once tOllCb the shore the;}'
begin to pump water from their siphons with great energy, and this usually force~ tlJem farther

and farther up the beach. At such times they often discharge their ink in large quantities. The
attacks on the ,young Mackerel were observed mostly at or near high water, for at other times the
Mackerel wert', seldom sel:"J1, tbollgb the squids were scen swjmming about at all hours; and the~e

attacks were ohsorvecl both in the day amI evening."

The dogfish is doubtless a Ilangerous foc to the Mackerel weakened b~y the act of spawning
and remaining near the bottom, An olll fisherman has described to me with great animation how

. greedily the dogfish devour the ilfackerel which have become gilled in the netst how they follow
~hem to the surface and linger about the vessel while the prooe8s of cleaning is going OD, drinking
the blood of the fish as it flows from the scuppers,

STUDIES 01" THE MOVEMENTS OF THE MLl.CKEBEL SCHOOLS.

HIND ON TIlE CAUSES OF IRREGULAR :M:OVEMENTS.-In closing this chapter npon the
natural history of the Mackerel, it seems appropriate to quote from the writi~gs of Professor Hind
some very important paragraphs in which he has attempted to interpret the irregular movpments

of the mackerel schools in our waters, and to explain the cause!! of the alleged annual varia,tion
of their numbers:

"What is the proper interpretatioll of the movements of the Mackerel from its first appear·
ance in the spring to its disappearance in the faU' These movements vary with the geographical
position of local schools of this fish. On the coasts of the United States and Nova Scotia, its

annual movements resemble in all particulars those of the same species in Enropean seas where
the schools have a free al1d unobstructed ocean in which to seek their prey.

"In the spring, at the end of April and May, the Atlantic sehools of this fish which have
• wintered off the coasts approach the laml in separate bodies, full of spawn and poor, ooming direct

from winter homes where they have remained in a torpid condition, partially buried in sand or
mud. Mter spawning, the different schools feed for a short time on the fry of fish,and as the

temperahu8 rises they go out to sea in search of free-swimming crustaceans and larval forms of
food according as they are distributed by wind and tide.

"They pursue thil'j food against the current or tide. They often feed during the night, because
at tbat period great numbers of free-swimming larval forms approach the surface. This is OIle

reason why mackerel schools are frequently missed by fishermen, and areas supposed to be deserted
may l'eally abound with this uab, which would be discovered by sink·net flshing. The currents
are constantly changing' with the seasons under the influence of temperature and prevailing wind!!!,
hence the course of direction and depth of the food is constantly changing also.

I. Sometimes it is carried far off from the land, at other times towards it, and tho mackerel

schools following the food move first in one direction, then in another, and range from close inshore
to fifty miles and more KCawards, and often, doubtlesg, at a considerable depth below the surface.

"The general direction of thtl8e movements, when plotted on paper, would be a, series ofirregn·
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lar ciroles or elongated ellipses, the range of each school or group of schools being opposite and
often adjacent to that part of the coast where they spawn.

II As tbe faU approacheg, owing to the diminution in the supply of their floating food out Itt
sea, the)' COllie more inland.

"All t,he frec-swimming larval forms of most species of shrimps, crabs, lobsters, sea-urchins,

star-fish, sea-worms, &c., have disappeared in the open sea, after passing through their final trans
formation. B\~t near tbe shore there are groat numiJ(lrS of other forms of life, which are developed

later in the ,}'ear. Coming inshore to feed on t,hese OIl tbe Atlantic coast, the ltlackerel are found
hy American fiAhermcu Inter and later on their return voyage to the southwest, which gives rise to

the i[IJpr(~ssion that tlll'y are following the schools, when th('y are only meeting with fresh schools
approachiug t11(\ shore from their feeding grounds. Siruila-r- movements occu-r- on the Atlantic eoast
of Nova Scotia and Cape Breton. As winter approaches, beginning at Cape Bre,t()n in November,

the different schools retire to their winter homes oft' the coast in fleep wawr later and later from
north to south.

"In the Gulf of S~i.llt Lawrelw...e, 'Wh~-re hmu is, a& it were, ou alleide5, the looal15cuool.a eome
fmill their winter haunt,s to Hle banks and beaf~hes of the Magdalens, of Prince Edward Island, in

tbe Bay Chaleur, e1<:., to spawn about the first week in June. They roNrc after spawning to deep

water, alld meet the incoming sunO-Iaunce. The,r follow the sand-Iaunce inshore or on to banks,
and for Borne weeks feed on these fish. 'Vhell the sawl-Janncc again retire!\ w deep water, the
fWfuwn of the small crusta,ceans has ani,ed, and thm;e h,Y tidal action, alread,r describe.d, and

winds, arc concentrated near the coast lines of Prince Edward Island, New Brunswick, the north
alld £;outh shoTe of the estuary and gulf of Saint Lawrecucc, and the slImes of Cape B1'eton. On

all these coasts the effect of the single and confluent tides, dragging along the coast line and
retarded by it, i8 to produce eddies, where the frelH,wimming food conce-ntrates. The course of
direction of the different schools during the summer is thus dependent upon winds and tides, and
their movements would, if c01'rootly plotted, nl>emble long narrow ellipse!! adjaoCent to the OOMt,
Which are doubtless many times repeated.

"At the approach of winter the different schools seek their winter quarters opposite and nclU"
to the places-where they spawned in the preceding spring, as is the ClUIe of the schools on the
A.tlantic ooaats. In thcflR, pa;rticulan~ their movements reoomble thoP.e of diffen~ntBpooieB of ftB.h
which feed and move in great schools in directions outlined by Circles or ellipses throughout, the
period during which they are at the surface,l

1 It is a. fact well known to all e:x;perienced mackerel fu:lhennen that dnrillg tIle month of Ma;v" and the ea.rly part
of June lllrge bodl.e.II of Mackeral pass along tlle shores "f "Nova SMt'''' a.ud Calle Breton from west to ea.st, and while
many sohools move thmugh tho waters of Chedabucto B:,y and thc S1Tfl,its of CanllO to the Gnlf of Saint Lawrencs,
fl,I1other body PIIoS_ in around the east end of en'I'e :Breton IsJanil, their destination being the sllllle as those fish
taking the 61101'001' route, No bett,tor evidence of this migratory habit can be deduced tha.n thc fact that at this "Msau
oftbe ~'OOr tne .fishermen along the Novll> Scotiall eoaM, !lull auont the Stro,it, of Canso are llUsil~' employed in catching
!l[ackerel both in /(ill-nets au(l in drQ,g-S(>ines. Oil some OCCQ,SiOlIS when tlle season haa been exceptionally favorable
the arnOllilt of Mackerel 90 taken h:W often been very great. This movement of the Mackerel is sO regular aDd 110
.... ell-(leftned th4t the fi~hermenl'a.relyfail to tell withill a. few days, Dr perhaps eVCn a few hours, fir the time when
they will a.ppou.r on certain portiuns of tlm eoast. The fall migrat.ious ar", quite aa regular. A.!< the ll<:l1>Son suvBnc","
and the t..mpflraf.u1'e of the wator d<lcrealles, the Maekercl, iIllltclld of simply ch"nging their position into dooper water
ncllol" their eummer habitat, _ has been stat«! by ProfesHOr Hind move in vast hodies towards the southern jlil,rt of
tho Gul! of &int Lawrence, fl'<'quent!y striking' in IJ, sut\Ces!ri011;f waves, as it. were, on the northern shores of Cape
Breton I!l19Dd, where, defloot.e.d from their southern conn<e, t,bey dividlJ into two streams or hmncbas, one PllS8iD~

t~rongh the StraJt of Callso, and the other out round the north cape of the il<land, aDd by- i1.-8 eastern and llOuthern
Sides, aud 90 on up along the soll1.,h C01:>st of Nova Scotia. The Mackerel which are found abont the Magdalene
I~bmdl! dnrillg the ~1Unmer and early autumn II.pparelltly mova in a. nearly dired li'.1l\ fowan~lI H'.'>, northe~t ('11(1 of
Ca.j)(l Breton Island, whan they begin their fall mijl,"ratl.on. 1 hasc OflC!l had OCC111'1ll,n tt> llt>tlCC, 11\ llo l''I'a.ct.leal way,
t.hSJle lIl0'\7e1D.etmI, the knowledge of whioh is of vital importance to the /i,.henl1en anJ of considerablc interO!lt to the
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"San; has shown thM tbis form of movemeut is taken by the htlrring 011 the Norwegian coast.1

"The 3'Iackercl are pursued by cod amI hake, and fhese fish gl'lther where oilal is thrown

over from Yes~els 011 ,vbiell tht~ lU.aekerel al'e deuned. As a natural consequence the ]'fac·kcrel

avoid tIw. sea areas where iheir eucmies arc eongregatcd, amI fi8beTll1en attribute Ow uesertioll of
tJte ma.ckcrd ground din!ctly to tlw tluvwing of offi.t-l overboard. Cod, mId probaul.r bake, follow

up the Recut. of' oJi'al or food of an~· (le,,,el'iptioll carried 11)' current8 with rcmarkablc facility, as

mar be wihlCS'Icd duriug" the proee~f! ofjiggillp: for cod in calm and clear waters. Onlooking 0"\'1'

the side of a boat, with a mall engagell in jigging at the how or stern, llR SOOIl HS a lhh is woundetl
merd)' b;y the jigger and blood flows from the woulld, tLe creatlUi') may be seen to dart. here llnt!

there in pain. The Ileighb01:ill~ tisll of the cod tribe an', at.traded hy the IScellt alld follow the

blood itracks' against tbe cnrrent., hunting their wounded comrade to the death. A fish eomillg

lwro"s the stream of scent immediately follows it up, and it is thus that fish offal or hait throwll

overboaru in th(~ open sea, or .'lome distallce from shore, g'llthers the fIsh on the COllrK!; of tLe cur~

rent. In harbors and confille{l or l:llld-Ioeked bays, ,rhere tlWI'O iF; 110 eOtl8tallt strong cnrrent to
carl',). off the results of 1}('COlLll;Qsiti()ll, aml when, tlle /:lelHicllvcngers arc not SI11ficiCIJtly numerous
tu consume it, tLe efl'ect eannot fail to be extremely prejudicial to ~'Otlllg fl';Y and to fish-spawn.2

"11t.e effect of temperature 011 the local UlOvem nit!' of the :Mackerel mas be recognized ill the

p1'ocesOl employed by tish(lrmen to' rai.-:e' Mackerel by toll bait, and luring them scawards. The

Mackerel follow the bait for some distance from !'hore, w!Jere suddenl,Y t.he;" cease to bire and dis·
appear. 'l'hes probably timl long exposure to the warm temperature of the sUl'fa<le watN.'S unsuited

to til oil' habit,ls, and Riuk to a cooler zOlle.

"Hence the reaE>Oll w b;" a (Ill ac kcrel breeze,' mixi ng the heated surface water with the e,ooler

ulluerstraium, i8 favorable to llrolongcd Dlllelwrel fh,bing with bait. The mixing produced b,Y

agitation cools the 8urtiwc and Iwrmits the fish to feed for a. lengthened period.'"

"The Mackerel: like tIte herring and the cod, secks cold water for its spawning grounds
wherever the Labrador cnrrent exercisc!! its influence, Between Bloek hland and X(. Man's

natl1n.lisf.. On on,) <>ellfision, in tho:' fall of lR07, all immen8<' lwrly of Mackerel wa~ found doug tbll nl,rlh shore of
ea1'" llr~toll, amI on the )'I-"r, day that 1: he fish were soon tlw sohoo!s e·ame Illlar t Iw surfh.ce of tIl (\ water, and I f~d safe
ill s"~'jn;:, f('Om actual olJ'WI·vaHnn, that tbl1Y moved at a raw or no less than three or four mlIos }:eT llOur in tbl' ,lin','··
tioll "I' the n"rt,h "al'" of th., iMla1\d, On auotber ollcaalon, a body of ~fa~·kcrel that was fouml near AtIlllCT8t ["land
(Oil" <:>1' the M,'gd:.Ji>l1f,.g) on" day, W"r<' met witb lohe following morning about ·thirty milE'S distant from the ur<!t
l,,,,,.IiI'J.'. in U", tlin'di<lII of tlw north cal'" of Cape llreton Island, toward~ wllioh th,'J' '\'I'cre moviIlg at, the rat" of OUI'

or I,',\,<, mHe.~:m honr. 1 hun· lHy>;elf Beell ~ehools of Mackcrl'l off the NoV,I, Seot,ian coast" hI the fall, lIlOiring quite
rapidly ill a we"terly direction, lmt all offorts to catch them with a hook failed, Olince tJ.H-'y ~ellle.d to pay no H\gard
Wlll\.WVe-r to toll bait, All of roy own observations, and f.,hose of tho Nova Sl.,·ot,ian fi8berrulln with whom I hu,'o been
llrougllt IH conl-net, lend me to l,elieve that :Mackerel wHI not bit,e the hook to an;y oxt,cut dUling thdr falllUigrajjol>8
along tIH' RouUwrn como!" of :Non! .&otiJL Tbill is all t,be mo:re l'el'Oa.:rk:~hle ~io('e ilH'-y 8t',~ to talro:' tbe hook ,'cry
e11!:t1l'1.v "1' to th" In>!r, mom"nt of tJwlr >!tll.)' on U.lI'ir feedi ng grounds ill the gulf. The ~pringand fall migrations of the
Mac-k(~I"d on "UI" 0WI1 eOlVlt Ill"!' ca,l'l'ie(l on with equal rq~ularit,yand precision. On more thlbn one oelJa.1I10n, in autumn,
I have f,,\loW('Al t,hese fillli da.y after day iII tllcir progre&! t-o th" south and w~llt 41/mg the llhofrs of Main" and Ma~llR

,'hlu;;etts. Ou ouo oecallion, iu the fall of 1862, I oaught Macke~l nearly dowlI to the flsbing rip on tlle Nantucket
Slwul.;r. Theo;« fllll. w"m mov/og ;'l''l,idly 8"<Hlth.ward, and til" scboolll could be kept alongside of the vessel onl~· a short
tillH', awl cach tria.l ha,l 1"0 lIe made two or tIll''''' miles fart-hel' south than tbe prllviouH one. At au~ther tim.l, ill the
fall of' IP70, the MadH.·rd IDovNl ill large scbools very rapidly from Ipswich Bay OOJ'{)Jll!! in the direction of Cape Cod,
Tho ~dlOol"wero:' at the snrfac'~ of the wat"}", ..nrl it ill not an exaggoration to aay funt tMiI: lIpeed Wall not. loS/> than
thr"" or f""r miles all honr. };aeh body of tlsh W!lS ~"para.to:'d froUl the <Jtbers, perba.ps many hundred ta.tbonls, hut
allsll"'me(l to h.l ilhpelled h;.· the llltnW mot,ive, and WOT!l moving steadily in the811.me dirooti01l. These fish would llite
ellgerly at tlw hook for II> fllW ,"im)fflf;l (l,t a time, but !lO strong Wall tJJeir i.n.stinet of migration that it was lro:po!l8ible

00 dt>tain i-lunn onl,~~ a short tiuHl ill their o.l;lwnril ruo~-eInent.-J. W. COLLINS. '

'Sce obart l,y- Dr. G. O. 8~lU'" in lIis nJport for 1814.
'}o'isberit18 of Drit,i8h NoTt.h Amarica, pp. 20,21.
3Fishoriaa of Dritish N-ortb America..
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Land~ where the spawning grounds on the United Sta,tes coast soutll of Cape Cod are alleged to
exist, a thin wedge of the Labrador current stretche<l far inti.. Long Island Sounll.

"In Massachusetts Bay, where a mackerel spawning ground also exists, as also ill the vicini(r

of StcUwagen Bank, the temIlcrature when observed by Dr. Packard in September ranged from
41ZO to 4CiO, and tl.w fauna resembled the cold-water species on ea(~h side of .Tdl'rey's Ledge. Ou
George's Shoals the maJ:i 11 e life is sai(l by Verrill tD be thl.! sam e as that fOllud in thl.' det:per

mudd~' parts of the Gulf of Saint Lawrence, and indicate,s a temperature not above 40°, and prob

ably consideraiJly lower. Bradelle ]~ank, according to Mr. Wltiteavcs, presents the phenomenon of

a small ston~" pateh tCIltmkd by an aS1:lemulage of marine animals which usually inhahitlS yery
cold water, aIHI are almost entirely surrounded b~" another series, Which are for the most part
prevalent where the bottom if! warmer and more afl(~et{'d hy surface conditiolll; of temperature.

"Wherever the aruas are !'lituated wliel'(\ ;voung Mackerel arc found in the fl,umrner we timl
Ill~ar at hund a eold-water zone, either existing as a part of the Labrador current at the surface or
urought, np from greater lleptlts by bank>; and shmlls. On the coa1\t of Prince f](}ward lsluwl, ano
ill the gulf geucral{v, the collI water lies frcqucl1tl~' near the shore, because the diurnal tides mix
the struta warmed during the da.;ytimc with the cold underlying strata. In the estuar~· of the
Saint Lawrence Dr. Ken~, found the surface temperature ti'jO l~. Oil the 9th July, hut three feet

below the surface it was 440, having in that short vertical spaee sunk 130; at twenty-four feet it

was 400, or 170 below the surface temperature;"

96. THE CHUB MACKEREL-SCODER COLIAS.

The Chub Mackerd, or, as it is also called, the "Thimble·e;ye,'l "Big·c;yed Mackerel," or HBull

Mackerel," closely resembles in general appearnnoo the common Mackerel, from whit\h it iil distin·
guisi.led chiefly by the prcsence of an air·bladder, and also h.... the ot>--Cllrrence of a row of indistinct
circular spot,<; upon the sides below the lateral line. This is the fish which is called "Spanish
Mackerel" ill England, and the name was brought to us by the eaTly English fishermen of New

England. It has been found at .Pensacola amI Oharleston, as wen as in Xcw Englund. There is

another fish closel;y relawd if not identical with S. coliaR, which Professor Jordan fonnd to be
abundant in California, which corresponds to the 8. pUeiMnatoplwrm of the 1\1editerrane:m,1 and
has been l.lescribed from the Pacifie a,s S. diego. Professor Jordan eonsiders this to be the S.orex
of various authors, but writes that he il'l not :ret pre.pared to accept aR final the jndgment of

Steindachnet' and Vaillant that it is the young of S. coUa.<!. The lower half of its sioes is llilveJ"~'

and without any gray spots, such as are conspicllons in 8. c()lia~. Jordau has specimens of the

unspotted form much larger than his smallest specimens of the tme S. OOlW8.
The history of the Chub M:wkBrel on our coast is a peeuliar one. At nle beginning of the

present century it was ex.ceedingly abundant all along the coast of New England and New York.

Mitchill, writing in 1814, remarked of it:

"Gomes occ.asionall,'i' in prodigious numbers to the coast of Now YOl'k in autumn. This was
memorably the case in 1781 and 1813, when the bays, creeks, and ooves were literall,Y alive with

them, and the markets full of them."
DeKa.y remarks: "In the early part of November, 1828, they were also \'ury abuudant, and

mauy persons were poisoned by eating them."
Gapt. Epes W. M~hant, of Gloucester, a veteran fishing skipper, WIIO hus been fl1miHar

With the flsheries of Massaohusetts Bay for the past se...·enty years, told me that the Thimble-eye

I CA1ouIT1lINI: Fauna d' !talla. Peed, IBn, p. 101.
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were so abundant from 1814 't? 1820 that with three men and a bo;y and a small vessel he could

catch ten barrels of them, or about three thousand fish, in a day.
The" Fishermen's Memorial and Record Book," published in Glouooster, contains the follow

ing note:
"In 1812 a large school of Spanish Mackerel visited this ba,y, and 80 pleut~' and numerous

were they that they wouhl bitR> readily at the bare hook and seize upon small bit<> of line banging

fl'om the vessel. Standing-room boats were then mostly in use, of from fifteen to twenty tons.
These rooms held from fifteen tD twenty barrels, llnd the crews would catch them full in a few

hours. Mr. Timothy Rogers, at Rowes Bank, bought most of these l\:(a1Jkerel, fre I:!h, after beiug
dressed, at two eents per pound, salt,ing them in his buildings, and the business, which lastell two

months, was a livel.v one. These Ma,ckerel did not continue on this coast but a few ;vears, and have
now almost, entirely disappeared. There were a few caught, with the other Mackerel, as late as

]825, since which time it is very rare to soc one during the entire season."

Captain Oakes states that the "Thimble-eye Mackerel," or "Mixcd Mackerel," were very
plentiful from ]826 to ]830. In 1826 be went fishing in the schooner "Delegate." 1'he season\s
I'..atch amonnted to fifteeu hundred barrels. Perhaps twenty-five barrels of these were IlThimble.

eyes."
Capt. N. E. Atwood, of Provincetown, wrote, in 1878, that si:lrty years ago, when he was a

boy, and many yearl:! afterwards, the,y were very abundant in 1tlassachusetts Bay, but that he has
not seen them for llt\arly thirty years. They went away before the bluefish returned, and before

any weir, trap, pound, or any other engine of wholesale dCRtruction was set in the New England

waters.

Storer, writing itl 1846, rem arked: "This fish is of late years found more rarely along our

coast than formerl~'. Oaptain Blanchard informs me that during some sea8011S Imt two or three
individuals are taken by the flshermen. Captain Atwood has seen but a single specimen during

the last four or :five years. Many:,rears ago it was abundant at Provincetown, and would run up

the small cl'etlk8 ltnd be left b;\-" the tide."

.T. V. C. Smith, in his '1Natnral History of the Fishes of Massachutletts," published in 1843;

remarked that II they abound at New York, but for some reason make their appearance north of

(Jape Ood."

From these testimonies it would appear that between 1840 and 1850 the species, formerl;y so

abundant, had disappeared along the whole coast line. In an essay by the writer, written in the

spring of ]879, this sentence ooours: "For ten years past the Smithsonian Institution, with its

collectors stationed at various points from Halifax to Galveston; has tried in vain to secure one of
them, and it is probable that no museum in the world possea8eS a species of this fish,onoo so

common."

In the summer of 1879, however, during the stay of the Fish Oommission at Provincetown, a
(lonsiderabl(j school of the!<8 fish came into the harbor and were taken in company with the Tinker

Mackerel. None were observed there in ]880, however, and it remains to be seen whether the~'

have returned to be again counted among the permanent members of the fauua.. This fish, during
tIle period of im abulldaul'..e on our coast, was considered an excellent article of food, and was by

ma.n;r preferred to the common Mackerel. On accouut of its small size, however, it was not so
much sought after by the fishermen.

Conoorning the Mackerel of the Pacific coast, which Professor Jordan considers to be iden
tical with the Scombtn' pneutJUl,topOOrua of the Eastern Atlantio, this a.uthority writee~

"The TinkeJ." Msokerel, 8. pneuma.to.phonu, is known as 'Mackerel,' 'Easter MaCkerel,'
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'~nkel" Ma.ekerel; and <Uttle Maeken~V It reaehelil a l~ngtb of about fourteell inr:bes. It

ra.n~il! uorthward to !l'I1J.ntf'rey BaYI ap}lt>-Millg in the fan in irrt'gnJar and ofwn large 8'ChooJs;

lli>ll!l.l1y di"ltHWaring in N(IVerober, Some ~~ears few 01' 1l0ll8 .are~. It i& a good. f04d.t\.:,.b; but
little att~.ntion is pai.d to it, on ~cmHlt of lis amaH size and irwgllla-r oe~:aITN1Ci"r

The f-ollowing iroCOlInt of the (>,ar1S (U!!<l<lvery of MlWke~.1 on thl-! California bOaIlt &1(I"I'2,artld in
the GlOU<:f-liter "Telegrapb 11 ()f Ju1y 20, 1870:

"MMkf-td are r~p<lrted quite aoundant akmg the ('Mltst of Ca-lifoJ'nia-1 bllt the proplc Qf tlmt
€Ita-i.e Laye not l(\fu'ni'd to (',atob. them; -and oontiuUt) to import, their lfMki!:l'd ftom the b:ai'rt~m

!S-tat'f!8, Only one or tWQ a-tt{'-wpts h;we been made to avail tbemfelw8 of a supply nC.:lIvr home.
Iu l8~5 ft few San ~'l'am~iw;~otl~herrn:enma(l~ it tdp hI Santa BarOaNt Ohalln('<}, in a !l:ffisll <,elH){rne1',

ll-m! &){)U 1l:}le\l he-r with Maf;km~J< hut IIIBtl':'ad (>f deaulug them and soaking tb~m (mt t,b[,y thww

th~m ~nto salt without dN'ssing, and When they :H'l'iv<01:1 home tbeir fish Wl;J'i,>, of -/!.(1Uf'S€, in bad

ox-doe-x-. A mort! e:!;~!'i€U\'Nl <~aptain in 1858 Ilut up J'fI'(lJwr1~' ~ h~ndt'ed h.l1ITelr>. of Xn 2 3'h'ek;cr."l

at RUJtJ1- Ba;r})ar:,)" wbicl1 tie disJlosed fif at :tnV:pt;<,t blU'rd. '1'h.~ S,l,l1 Frnneigeo 'BnBetill' elaims that

en{.ugh (~lllJ hI'! eftught there h) -';"Ul~piy th(', want {)f thdr mud,et, while Mit of UH' best "1'l.uwity for

During Uwol can 00 got iree- fi"om the: neighhor-illg Billt-wa,ter }ag.)OnB, Jt 8ay;; tJmt thelHaclH',Ml

llMund there aU the year I'D-und-whicb is probably j1\c{}rre{jt~bntthat the ffi(mthr; fQr taking th-em

jn the. Inr~!lt, quantities aM .fune, Jnly. amI Ali.qnst. 'If ~{ncke",l aM caught, wdore ,Tum1 and

ll.ft~l' Auguxt/ "'~'Y" th(>o •Bulletin,' 'tbey ;l,re tof> pOOl' tH lmro to ;Jdv:mtage, ~Hid il..serge tbt, \lame l)f

"leatber·helliu/' AIl'l if they am not eh~aned and wH£hed in 8illt wateJ' immediakl.-r aft,,!, heing
(,llught. ft·nd hefoN:l M-ltiJ1~h tbt'J' wlH "fIlJil findf){>Cl;rn.W}1.t 1M!,;! 11lff:nor iood. B11t with 1l.OCessary

e:xpel'll',uOO-, skiUt and judgment- on Hw l>art of the fll:'lbt'-l'men, and tJ.1C wcouragement-j enterprise,
it-ud outlay OU the part of il.ll hlt(i~ted in trade ROd thtl dHel<lpment (If intI' ltom« ill.dustri,es,

there aoroMacket'e1 chQugh on our (',(j3J!it lJf tht: best ,~ultlity ttl aUl?IIJ;y all tllt~ wanta Qfmlr city and
State,'"

This t>peciM hIlS also lately made iUl ap]}t.'arranoo in mu· w6t~r-t>, none ha....h.g hwn {>\I8erve-d
befure 1800~ when th~s came in rUmu.st mmntle8s numbers. It is yat to be d~rmilledwhetber tllis
"'pecie$ ig to be a- permanent lWX'~!lilln to OUJ' fauna, It iii- t-h~ "Timb>.trelloll (;f the ArlriatiQ fislwr
folk.

The Ullited 8mtitw Fiah OommiMlon obtained uUlnt;roua &lH:lcimena, tWlmty·~i~llt, harricJll

having b-een taken in It ma,clmrel seine- t,6n mile!'! east of Block: r~a-nd OIl August a. 1880; by th~

8f\booner "A!«m1can Eagle/~ Capt. Jll$hua Ch~, of P!'zw\ue.etnwll; ThL.l.sis,l(',UUSfltis.

The Frigate Maf}k~<el resemhle&, in some p-artlenlox::;, thl:' f.QmmOll }'lae.J.:l:'N'J; in oth(~l's. the

houho~ tJu,l genu8A~ ooittg intermediate in ita charncter hetw('en t,lle 800mOM' and the relatf'u
gen~,l'a 'Pel;()m!l&and Or&y1'U~. It bas the t'Wo ~hlt'$~l fiM remore from l!"'.ton otl..wI' 118 in &'f)mber.
imd tbe gen~ral form of the oody j;; sleDde.r~ llke t,bat of" t.he :Ma~k-ej'd. Tlw body i~. h{'-W01,·~r;

flQlJ)t!wbat aumt'()I'l 0.11«, instead of l~i!lg (}Overed with lillian 81~,hl$ {)f' Ullif!)l'tll li'lZi>. lllUl a e,;,rsele,t,

1-,£ larger &:-ales under ;;Iud behind the pectoral fins, I1I5wa<l of the tWQ small kl:'dlO U}!(lll elWb

side Of the taill which m-e so nj)ti(}(~ll-ble in the :Maek(tl"l!l, it, hae- tb.€ singlt!, m(n'~ pmmhwnt, kee:J of
t.h-e. bonito, aIld thtl tunny. Its oolar II!. gr.\yish-blm.l, sQffietbillg like that of t.he rw11()ckr th<J belly

bt'ling lighta' than tht:l back•. Und~r the )losterlo}' part of t.b\} booy; above the latera! lin~, are a

few oloudinge or maeulat;l:QDs rosembllng tl:HI8e {If tbe Mackerel. Tbe \)l:)eurrcllct' of;:lo lRr«Q ~hool

of thistw.antlful ~ooies in tro.t wate'Ul is very not~w(>rtlly, for We ft/ilh 11<1W fiJr the first tim~

,obterved·are v«3~bly the ~uroorsof Uluneroull Behools yet ro foUl)w. 1t h~ MtmM'y yoMra
20v
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since the bonito became an inhabitant of our waters, and the distribution and habits of the Frigate
Mackerel are supposed to be very similar to those of the bonito, Sarda pelamys, and the little tunny,
Orcynus tkynnus, which also first came on the coast in 1871, and have since been fOUIld in
considerable numbers.

The Frigate Mackerel has been observetl in the West Indics, and other parts of the tropical
Atlantic, as we-II as on the coast of Europe. In Great Britain it is called the "Pla,in Bonito."
It is not unusual in the BermndaEl, where it is called the" Frigate 1ffackerel," a name not inap·
propriate for adoption in this country, since its general appearance is more like that of the
Mackerel than the bonito, while in swiftness and strength it is more like the la,rger memben~ of

this family.
Since the first appearance of this fish many JJew observations of its abundance, have been

received. These fish appeared to come in immense schools into the waters between Montauk Point
and George's Bank; and froUl Mr, Clark's statements it appears that they have been observerl
in small numbers by fishermen in previous years. Several vf'ssels have come into Newport recently
reporting their presence in immense numbers in the vicinity of Block Island. It will interest
the '< i1~hth.}·ophagists" to know that several persons in Newport have tested the fish I and pro
nounce it inferior to the bonito. I'art of the flesh, that on the posterior part of the body, is

white, but behind the gills it is black and l'allk, while the meat near the hackbone is said to be of
disagrec{l.ble, Bour flavor.

It is hard to predict what its influence will be upon other fishes already occupying our waters.
Its JDouth is small and its teeth feeble. so that it is hardly likely to become a ravager, like the
bonito and the bluefish. There is little probability, on the other haud, that its advent will be of
any special importance from au economical point of view, for its oil docs not seem to be very abun"
dant, and it will bardly pay at present to captum it /lolels for the purpose of using its flesh in the
manufacture of fertilizers.

Mr. A. Howard Clark, at that time in charge of the Fish Oommission station at Gloucester,

communicated to Professor Baird interesting statements regarding its abundatlce. From tlllJl'le
it would algo appear that the spf'cies has been observed oooasionaHy in past years. He wrote
under date of Augnst 10: "I have received this morning from the s<:hooner 'Fitz J. Babson,' just,

arrived from Block IElland, a fish answering to ;\'onr description of the Auxis, having a corm'let of

Reales around the peotoral fin, 118 in the tunny. 'rhe captain of the '..essel~ Joshua. Riggs, reports
that about a week ago we had a hnndred barrels in the seine at one time, and saw over twenty
schools of them. He 8aw them as far east &8 Sow-and-Pig light-ship. They are very eagy t,o
catcll, flip like ffi('nhaden , do not rUsh, and are not frightened at the seine. The;\' go in immense
numbers-he think/l as many as one thousand barrels to a school. The day after the appearanee
of these fish the Mackerel disappeared, but be does not know whether the Mackerel were dri"eu
away by them or not. The.}- feed on Mackerel food. Mr. Daniel Hiltz, of the same v(>sl:Iel, says
that he caught one of just the same kind, in Februal)', 1879, on a haddock trawl on the eastern
}Iart of the Middle Bank, in forty fathoms of water. He took it to Boston, where it WQ.l> called a

;\'Ollllg bonito.

"Mr. John Henderson, of the schooner' Sarah C. Wharf,' says that two vessels caught suuh
fish recently eastward of here. The schooner' American Eagle,' of PrQvincetowll, took a'mLluber
of barrels 'of tbem illro Newport, and. sold them for a dollar a barrel Another Cape Cod veBsel
[he does Dot know ber name] took about fifty barrelA of them and threw them aw~r. All the
mackerel seiners from Block Wand report seeing quantitiB8 of this new fish within the past fort·
night. The captain or the achooner , Sarah C. Wharf' ooys he .first saw them a,fortnight &So, some
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fifteen miles off Block Island. The capt.ain 31ld several of the crew of the 'I~lla M. Johnson.' of
Newburyport, just arrived from Block Island, state they saw abUlulance of the Auxis, but did not
know what It was untH tbe. reports came from you at Newport. TIleY opened (lUI:' and fonllll ill it1';

stomach the ordinary red mackerel food. This crew differ with the crew of the schooll/or 'Fit~ J.

Babson' with regard to the ease of capturing them; think them rather difficult tn take; SHY t1H'y

flip like pogies, and do nQt rWili like Mackerel.' "1'hey saw tell htrge schools of them on Saturday
last, when some fifteen miles south of Block Isla,nd."

It is very important that any ObSef\'aUousmade upon (bis ,:;pccics ill .p'a)';; to eomp should he
reported to the United States Fish Commission. 'fhe leIlgt11 of t110se I have ,:;ceu ranges from
twelve to sixteen inches, and their weig-1It from three·qual't.er~of a pOUlHl to a pound and a half or
0001'6. Those sent to New York market were part of the lot. taken by the sdwone)' .iAmerican

Ea.gl~" and brought into "Ne.WIwrt, wheu{\c tht')' were f>.hiPlwd by ~lr. 'fhllmpl;oll, a fi...lHlealer of
that place. It would require from eighty to one hundred of them to till a harrel; 1m the estimate
of Captain Riggs! that there are Ii thousand barrels in one 01' the 8c110018, sl1ow8 how exceedingly
abundant they must be. The name "Frigate Mackerel," used ill Bermuda, would seem to be, the
best name for U!~e in this country, since the fish resemblt\ the Mackerel more, than they do the

bonito or tunny.
Capt. N. E. Atwood, of Provincetown, M8ssachusetts, tht': veteran fisherman-ichtbyologist, has

examined tIle specimens, and is satisfied that they belong to the same species with a fish which he

found abundant in the Azores in 1840l wheu, led by the reports of Cape Cod wbalers, he went to

these islands in search of the Mackerel, the mackerel 8shing being poor at home. No Mackerel

were found except the Frigate Mackerel.

86. THE 8PAl!I18R M:6,C'KERJ:,L A.IID ITS ALLIES.

The genus ScomberomorU8, uutil recently known to naturalists uuder the name ()ybium, is repre

sented upon 0Ul' Atlantlc coast by throe spe.cies, anti 011 the coast of California by one. Of t,be

three eastern species the Spanish Mackerel, B. maettlatU8, is the most important, although the
others grow to a larger size. Tile three species ma~- be dis.tinguL.~hedby the following characters:

The Spanish l\facker.el, Soombermnorus muculatu-8, bas the teeth somewbat cOllical amI n~r;v

pointed. It has seventeen dorsal spines and It black spot upon the first dorsal. .

The Cero, 8combero1'fWrui1 cabaUa, has fourteen dorsal spines and the firtit dorsal fin immaculate.
The young fish have the sides of the -body marked with roundish yellow spots, which disappear

with age, and the lat-eralline is very sinuous upon the posterior portion of the bod:f.
The Spotted. Oero, or King Cero, 8eombero'mOnu; .,.egalis, has seventeen dorsal spines, and upon

th~ front of the ftrst dorsal, which is wllite, is a spot of deel' blue, which is proiOllgetl far back upon
the upper edge of the fin. The sid88 are marked with broken longitudinal bands with brown spots._

THE SPANISH MAOKEREL-SOOMBEROMORUS :MACULA-TUS.

The Spanish MMkerel is found along onr coast from Oape Cod to the eastern part of the G-nJf"
of Mexico, a.nd has also 'been observed about Cuba and on the coast (If Brazil. A few individuals;

have beensetln north ofOape O<ld. Storer records the captore of one at L;ynu, July 24, 184-1, and
statR,S that specimens were obtained at Proyincctown in Augu~t, 1647, amI by Captain Atwood, at
M.onhegan 181aud, off the coast of Maine. Althongh abundant in the Gulf of Mexico, dIe Ilpecies

is rarely seen on the oo8.3t of Eastern Fl"orida.
The.history of this species, like that of several otbers of the Mackerel tribe, is v~ry inte.Test

ing,sinoo it shows that ita abundance upon the oos,st has varied mnch during the past two cen·
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turies. The early chrOlliclf'l:; of the colonies do not refer to it nnde!' its present name, but it is

possible that this was the "Specklpd HOllUd-fiRh" mentioned by.TosselYll in his "New England's
Rarit.i~s DiRcovered," pnbli"bed in 1673. ,Josselyn wrote: "Of Blmv-fisll, or Hound-fish, two kinds,
S,tecklefl Hound·fish and Blew Hound-fisb,. called Horse-fish."

The ~'Blew Hound fish" can have been nothing other than the common bhwtish afoul' coast,

:uHI it is hard to imagine what fish; except the Spanif'h MrwkereJ, cun na,Y\1 been described under
the other natlll:'. No other .tlIusion to tbe .fis» is found in literature before 1815, when the fisb was
described hy l\Iitehill in his work on the fishes of New York, under the name Scnmher maell/otllll.

The biographical portion of his notice eon;::isterl of two ;::Cntt>nC{'--,,: "A fhw llml hNmtifnl fish.

Cornel': in .In]y.''

Evml the publication of this description does not seem to ha....e Rllti~fipd contempora.ry i0hthy"

ologi~ts (l[ tbe existence of sueh a tish, 101' some of them fti.l not hesitate to express tile flj)inion
that Dr. :\1itcbilJ h[ul lwen deceived by accidental diffcrenees of color at diftt.>rent sea,SOllS of the

)'CHI', HIHI that t.here wem \lot so many varieties of MflckerPl HS Ilf' ilIlllgim'u.'

I I an ('s~;;ay Oil till' fishCH {,f 'Nt'w York mark. t, Imlllisl.J(\ll in 18,';4, Pr;of','ssor Gill rcferrt'fl to

th" Spanish l\IaclwreJ l-Ifl f1 species of slig-ht importllllce.
In lSi."! tlfe qllaTlti~,l sold in tIl(' Xew York ml1r-ket cl1nlJo~ have fallen mudl below 300,000

pounds, with a retail value of $22F1,OOn, while Im·ge Duml ers were Sflut ftwny to Baltimore anll
other eirieH. There is, howeYf~r, 1lt'(~(1 of pantioll in drawing inferences flom DJark('" report,R with
011 f. at til e same time k(>,eping ill min d the trne hi8tory ( f the fisheries. If. is possible that Spanish

Mac1l:e....el abmlllded in our waters long before they began to appear in the markelll. Even now the
ll11mlwl' talwn by the use of hook and line is very smalL They are ca.ught chiefl,r in traps Blld

weirs, whieh have come into use since 1845, and many fifilhennen have expn;sfilen. their belief tbat
oflate the,V have bet'!Tl rapiflly incI"t'afling,

Genio C. Scott wrote, in 1875: ul\I.v experience in troHing for Spanish Mackerel oft· the inlets

of Fire Island has convinced me that the fish i8 as nUmermHi! as the bluefll>h, and more 80 than

the striped balSs, at certain seasons, and is found a little farther seawar(l than either of those

.fiflhe". En1r;y ;\'ear the shoal I'; of SIlanish Mackerel become more and more numerous, and more
1lrc taken. hut, never in sufficient numbers to reduce the average price below sixty (~nts per ponoi!,
The ~h()318 which I saw when last troJiing for them would ha....e form",n an area nearly five miles

square, and HUll the lIlost succ£>J;sful boat did not take morE.' than n, dozen in three days. They

will Hot hitl\ freely at a.nS artiftciallure, and thongh nnmb~rli! came. near lea,ping on the deck of

our ~-jtrhi. tlley treated 0111' lUTeS with an indifl'l:lrence which sS\,vored of pen-erseoess."
Mr.•J. i'tL K. SOlltL.wick states that the first Spanish Mnckerel taken in the vicinity of N.w\,

port were tbnlld ill the summer of 1857. No one knew what they were.

Th e Gloucester "Telegraph" of Angust 17, 1870 l contains the following item: " At :Newport

the ephmres are in ecstasies over the fact that Spanish Mackerel, the most delicious fish caught in

the sen, aru taken the.re now in seinea. If, is only by sontherl)' winds that they are tempted so
far nonh.m
----- --",- ,-------------- ----- ,,- ---.----------- -- - ----------~- .-- -------~._-~------------- ----

, SMITH, J. V. C. : Natnra.l History of the FiHhes fjf Ma88ACbnaetts, 184.3, p. 295.
-, The Newport ,. Daily NeWll," AUb'Ullt 19, 1872, hllll thlll item:
~'LutG:E HAUL OF SrAl'{I8H MACll:ERKL.-Sflturoay, Arnold Janletl & Co., of thia eity, caught 208 Spa.niJJh Mnek·

<ereJ, weighing 495 pounds. This is the largetlt haul of tbil! kind of fish that bM ever been taken at "ny on" Ume l)~

any of 01U' NewpoN: ti8hermen. They were CS1lgbt ill the WeIJl; Bay, ll-Ild subl!eqnently !'Old tQ 1I:eeM8. CanyBrotbars,
of thi8 city."

And two daYIl later, Aug\l.lt 21, the ProVidence" Preas" wonic1ed a 'till more remarklill}@ catCh:
"Atiother haul at .8plUlieh :M:i.ckerel Wall made yEl!lterday. Thil time it w.. UTeriow' hundred 68h; aTOraging

.about two and Ito balf pounibt each. Thoy were sold to a. dealer at ~ty·ftvo0llDiIe llo lXftIDd,"
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Mr. R. E. EftI'll, whQ has !!tooied the hi!!tory of the !!peciC's on tu<!- coMt of New Jf',r~y 1\01(1 t.h~

Southefll States, writes as follows:
"Prior to 1850 almost nothing was known of tbe fish about Sandy Hook. This is showlJ hy

, thl' fact. that about, this time :Mr, IWbcrt Lloyd, a fisherman of Seahrigbt, was .:mgaged ill trolling
for bIue6811 1 havill~' a oontra.ct with one of' the twtels to take his entire catcll. He sccured quite

a Duml,er of Spanish ?llaekcrel (these being the first Ill' had ever seen), wlileh wen, cal'rjpd with
the hluefish to the hotel; but the propriet()l' knew notbiug of their Yalue, auJ c-ven ohjected t()

taking" tlJem /lot" tIle nomimd priolO of twellty·five ceut~ each.
"From this date tbe;y were takfJlJ more frcfJucntl;v, amI soon came to be bigl11y IH'izctllH'; a,n

article of fum!. TIley were cangll t wholly by trolling, the average tlaH,Y catch heiug' froUl h'u to
twenty iislJ to a I.lOal; the 1i:;hing heing beM when the water \Va8 a litt.le rOllgll. They eOlJtiJJUed.

t.o increase ill number, ur at b',~...t ;:a,me to 00 more generally llOticNl by the fi.t;h\~l'\lh',lIj uuti\ l:j\m,

wIlen the,Y were quite plentifill, beeomiug- most allUlIl.lunt, I.wtwPt'1l lSiU aIHl ]87::;. DIlI'iup, that

period it is saili that the.)' WCrfJ oft~~1l nearly as plellly as thp blueii/:;!J, tlwug;h eOIll}JaratiHI,\" few
were hlkeu, owiug t~. th.e .lack of 8uitahle "P1Hl.ratus~ awl it \Va", not uutil the iutwtllldinH of
prnperly arrange(l gill·llets amI pound-uets tJmt tile tisht\rmeu wme slleeessflll ill i'Jeelll'illg a 11:,
eousitlerable quautit.iefl.

"Since 187[:; it is claimed that tileir llumbersltave gradually decreased on tile inshore gt'olltlds j

though tht"lr are "aid to }}e al> numerous as :lllrDlel"l~' eight to ten mile~ from laud, wrtel'l ! the~

remain beSOIld the reach of gill-uets alld pound-nets,
lL]'-lallr of the :fishermen of Chesapeake Bay never saw tbe specie;,; prior to 1875, tllQugL there

are autbentic rec.ords showing that individuals were occasionally taken ju the huul-seines along

the Eastern Shore as early a-8 1860, and hauls of between oue and two hundred art~ repm1t'11 by

Dr. J. T. VOlkins in 1866. It is, however, ver.v easy to explain the ignorance of tile fishermen us
to the abundan~eof the speeies in that region, for, unW recently, the fisheries of the Cht,sapt'uke
appear to have been of small commercial importallce, haviug been llrosecuted ouI.\' durillg the

lIpring \\nd fall b~' m{'·anl'l of gill-nets a.nd haul-seines. During th~, ,mnune:r months, when th\O

Mackerel are most lIIent~', no fishing of importance Wat; tLonc. Pound-nets were illtroducl'd illtn

the Chesapeake region in 1815, aud it was t.hrough their use that tlle flshermcu calif' to know of

the abundance of the species in these waters.

"On the North Oarolina coast most of the fl~ilel'lllen, and, indeed, a majority of tIle dt·a.Jl'l-.~,

are still unacquainted with either the n.",me or the value of tlie !\lackereI1 and wheu, ill 187!1, sen'I',ll

thousand pounds of them were brought to Wilmington tbe dealers refused to buy them, sUPPo8iu~
them to be a OIpeci0l> of hOl'lffl-wackerel (Orcynm), which the;r ulidersWod had no nduc ,101 It fIX)lL

fisb. As no purchasers coulli be fouud r~lr tlJem, they were finally thrown aW!ly. Farther south
few have been taken, owidg to the lack of suitable apparatus, as well as to the fact that t.he fisher

men seldom fish beyond the inlets. The smack fishermen of CllarIestQu catch a few 011 troII-llll('i'\

dllli.l~g the ple<lsant weather of the sprillg and early summer, but the~' fisl) oilly oecashmall~· ill

thiil way.

. "Though the fishing is a.t present limited to certain looalities, there is lIO reiU'lon to believt< tIl at

the fish are abaeut irom {)tllel' places; Gil the ool1tra.r:.r, it l:\I'em~ lH'obable that, ~hQuld pl'opt!r appa
ratus be employed, the species could be taken at alItlost allY point along the outer shore where the

menhlMlen are a.bullf13ut.
"In the OhesalJeake region there seems to he 110 uiminu tion in the cateh;·on the contrary, it

has increased rapitUy from year to year, uu!iiI in 1819 it amounted to full.f 1,000,000 pounds, and
in 188U tb~ qua-ntity \1~ inere.a.sed to 1,009,003 pounds, Th~ a'\"erage dail~' catch for the llouwl.
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nets about ObeI'rYi>t(lnc~ Virginia, is fully .'500 fish; wbile as ruan~' as 4- l000 have been taken at a

."jllgJI· 'liftt' nnd lm,nlti vf 2,;'300 arc not UllCOlIlIDOn lluring the height of the Sr-3SOJ1. At Sand.r
Hook the cateh is quite large; in 1879, 3~500 pounds wflre taken at Olle haul in a llound-nct at
Scabl'igltt, am} tlle average .~t,{jek for tLe pouwl.nets in that Ioea,lit.\, often exceed!> $l~OO() J<lI'
}I.wkerel alone, whih, the catch of other species is Ilroportiouately large.

'QVe HOC nn n,ai:ion fbI' u(,liedng that tlIe present ('-flormoas Cf1tclI will liii,ve an;y serjuu~ effect

u pOtl the future all lllltlance of tIl« species; for, assnming that the fish are plf"n t,\' all along the

{\oast, the catch, t.houlth extensive at certain l}oints, mllst be insignificant in COml)Uril50n with the
immeu"e number of indivi(luali:i in the water. As has been shown, however, there is good rf':l~on

for believing that the numbers have varied from time to time in the past, and it may hc that
natural causes, of which we are still ignorant, and over Which we may have no control, may cause

-a, like 1'"ariation in the future."
In 1879 the writer~ in preparing an essay upnn this fish., remarked: "Mitchill, when he descrihed

the Scomber 1YW,CUkttUN, !'Iixty-five years ago, SUlnmed up wha,t he knew of ito! habits in a single sen·
reD(~e: 'Onme-s in .lllly,' and the studies of later naturalists lm,ve adde.d but little. to this t~J'se story}'

Since that time the studies of Mr. Earll and Mr. St,carns have added \>0 mu(~h to our knOWledge

of the lit/:! am} histor,r of this lish that it may be said that its habits are now about as well ullder

stood as tho~e of all.y otber species on Ollr coa8t. Instead of w€a\'ing the facts which have lately
been recorded into a compact narrative, the statements of different obsMvers will be given a.\4

.nead.y as pO!isible in their OWll words.
~lr. Earll thu!I discusses its movemcnts along the Sonthern Atlantic coast:

~'Spanish 1\Iackerel arc grcg-arions in their babits. Thcy are sometimes keen in €nOrmOmi

"schools, covering l>flveral !;quare milcs of ocean snrface. A single school seen off Long Islallrt a
few yeaTS ago was estimated to contain several million individuals. The density of these f';l;hools,
bowlwer, is verJ' t1ijferent. from that of the schools of menhaden on which they fei!d. The bt,te:r

art', usually found in compant masses, oftell many feet in thickness; whilc the former are consider
.ably s(.'llttered, a large percenta.ge of them being at or near the surface of the water.

"The fish make annual excun;ions to the coast of the United States ill summer; starting from
their borne in the warmer waters of the South, or, perhapR, from the deeper waters along tb~ inner
edge of the Gulf Stream) in the early Sprillg, amI proceeding northward, or landward, a.s the ~lCason

ad\'ances. After remaining for a few week~, or months at m08t, thfly again move southward, or
~(laward, ann at the approach of colt1 weather entirely tlisappear. They seem to prefer water

J'1I,nging from 700 to 800 Fahrenheit, ami seldom enter that wllich i8 colder than 650.

~'Off Charleston, South Oarolina, the fish a.re first seen about the l~t of March, and late in

Allril tbe~' enter the sounds of the North Carolina cuast. B;y the 20th of :M:a;y the vanguard
J'I·acbe.s the Chesapeake, aDd others follow in .r:~pid snccC1Ision, 80 tbat by the mit\(Ue of .June the

capture of M.ackerel constitutes the principal occupation of the fishermen. o.lr Sandy Hook the

first individuals are not seeD WI late iu .July,1and from that time tbe.,.. continuall.r increase in
numbers till the middle, or even t.!IC last, of August. Their time of arrival at Narragansett Bay
j,., about tl1e same as that for Sands Hook. In thi!! northern region tbe;y remftin till the middle'of

'1'b<' C811!tdillon fi~hery rllp[)rt for 18eO Clmta.iu~ th" f ...]lowiug notiCIl ()f tb .. CRllt ur" of a 8"ani~11 )lacke: d at
Prioce Edwaru'8 blan(l, ;11 tho Gulf of SUint LlIowreu,"", which (if tllCr<> is no u,b;take ill the iJentilicatlOD) extelldll
lox Sll~-llral hundred u"l"" the r ..ngll of the ~p6de9, ·.rlJe report 8ays: "An 'lll,i onl.t.ed 81,eci" ",u Ol the Spllni8h
)bck"rHl, mal,." Cyblum "IlMulatum of 1ho Unitl'd StM<'ls, wa~ caught by book at New Lond"u. Queen'l\I Connty, 011

the 7th of 811ptember. It ill tatll to tintl til is jillh ill So higlIll la.t.itl1lle."~SupplQllltmtNo. ~ to tbl:l EI"VIlUru Anuual
H"J.KIrt, ('f the Min 1111,er of M"rill'" am.! .F'<llulrle.. fl)t' the .roar ItI.:W, p. J:lW.

With all ,Illfereuce to the autbor ofthia report, I IIotu unwilling without fu.rlh" ...... ,.1"'U(IC to e.coept tWa idlllltifica.
ti"" as ...ccu ..ate.~G, B. G.
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September, after which t.he number graduall,Y diminishes, a,lld by the firfit of Od.aber the last.

individuuls have disappeared. A little later they leave the Cill'sapeah', :md f('w are ,well Oil the

Carolina eo;tst after the 1st of Xovem bel'.

"~rltl,ir summer lllovemeuts are don bt.Jess afti.wteu t() a eOllsitlerahk l·S tellt hy tbe 1l1()\'ClllelJl~

of the lll(~llhadell aIHI oUler small fisLe» OIl wLidl tIleY feed, as they are mmally most JIlt-illy ill O]e

loca.Iities where these :fil:lh are found. 'Vhell feNliug tlw,'" remain eOlJstautl;,. ailJOIlg t.hl.;se tish,

exb i bitiu g great aeti"ity i u the eapture of their llrer, rnsbing t.hrongh the water \vi Ih great sIlPl'd,

and often leaping; into the ail' in long aud graceful eUr\'es. This peeu!iar leap if.; charaet(~ristje of

the speeies, ami by it the fishermen are euahled to distinguish till' )laekl're! from tlwir allies, the
bluefh:ih, that, after jumping from t,ht\ wUot-l'r, fall back npoll its Imrfrwe ·wit]] a splai<h, iIlRtelHI of

cntting it, as is the case with the :Mackerel.

"Dnring the spawning season the Mackerel entt'l' the warw('.l' aut! shoalt'r water of tlle hayR,

the indiyiduals at. thi!'! time being more generall,Y distHrbed ami tht~ sehools oftl:'U /'oIl."idN'ably

scattered. Ou enterin~ the Chesapeake, they remain about 'The UUpt'H' for som(' time, but as

the seasall advances, a(~cordiJ]g to Mr. Sterling, of Urisficld, )larylulHl, tbe~' start for t be upVt>r

waters, and distribute themselves over t.he large spawnil.lg grOllnds of the region. SOUl{) weeks

later ther reassemble, and proceed down and out of the ba;y 011 the way to their winf,l;'l' quarters.

"In movin~ along the coast the Mackerel seem to avoid fre,sh or l;'\'en brael;:il:'h water, and for

thi8 rcal:lon are seldom taken Ileal' the mouth of t.hl' larger rivers. This llabit i~ thought to

accouIl t for their greater a bu ndance on the eastern than Oil the westcm .t>i d l' of t ht, C hc!;apeake.

Along the la.st-named shore the saltnesl:l of the water is C'Jllsiderahl,\' ail'edp(] by the ('1I0TllJOUS

l.juantit,\' of fresh water hrought down b:y the large rivers of the Stat.e, whill' no ri\-en; of impor

tallce OCellI' along the eastern 8hore, and the water is therefore nearly as salt as the oceall,
.. During its stay OIl our coast, tbe Spanish l'tIaekl,rel JUay proper1r be styled a snrfaee fish.

It seldow descends to any great depth, but rather rt~ll1ains at or neal' the sudiwe, aIHI may often

be seell leaping into the air or Slwrtiug at the top of the wat.er, On a calm, bright ,lay the sur

fac(' of the oeean is sometimes broken for miles together by the lIiOVelIlI'uts of a large school of

these. fish."
Conct"rning its migrations in the Gulf Stearns writes: "'l'he Spunh;h J\Iacl,erel i~ eXlremel",

abulJdant on the West Florida coast. TIll\Y arc fir'lt seen in March or April, foul' or fiH' miles from

land, moving along swiftl." towards the west.ward, or pl:1yil1g p,t. the surfaee with 110 apparent aim or

course of movement. 'J'hc time of their arrival is not certainly kllO,,"U, Imt they are quite sure to

appcur I:lome time between Ute first of Mareh and t he last of April. One sea sou, 1877, ;;ehool I:' were

seen oft' t!le coast in Februa.r.y, and the 'n1l1' continued as late tlla! ;year as mmal. It i~ not au

unusual habit for these earl~' schools to remain at Rea several weeli:1:1 befor(~ approachillg tlie land.

During the latt.er part of April the first schools are seen coming into the Pensacola Bay, aud fmlll

tbil:l time on through the summer they are contiuuall.Y pussing in. I do llot think tIle tid,· ilJl'lllellCl;s
their lIJo\'emClJts, tl.8 far as entering or lea.ving the ha,rbor is concerlled, for Illa\'e seell them l:iwim,

miug against and with the tide. 'l'he,,' move 3.1. the surfaCl\ of the wa1m', fJ.'eqllelltl~\' jUlJlping fWlll

it and splul:lhing oonspicuous!y. By this commotioll are attracted lJlany sea-hiflh:i, which leal'1l tuat

there is food for them in the shape of frsgmentll of sllIall tiHbes upon which the ltIaekerel IH'l;';r.

The individuals that make up t.he schools va.r.r cOl1siderabl.v in lo\ize j all a rule, tlle first to Ilrrive

are the largest fish, and measure from twent·)' to twenty-fOllr illches, while tlJOse coming luter

measure ouly about fourteen or fifteen inches. Specimens of tIl irt.r ·si x 11Ild forty indlell arc some·

times caught by the use of trolling~lines,but tllCi;c large fish arc rard.y foulld in the selloo!s. Their

abundance varlet! with dillereDt ~:ears, al tbOllgb uot to so great au ex ten t as some otl IeI' mi b'Ta tory
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species. The first few weeks they spend in the bays. They continue pla,ying at the slUface, pn\y
ing on such schools of small fish or fry <Wi may be present, but at the commencement of July tlle;\"

are less frequently seen, and after another space of two or three weeks are not 8een at all, unless
caught by traIling-lines at sea, or Wbull a solitary indiviunalleaps from the water in some relllot-e
place. There is a great diflerence in the movements of the fish which are ready to spawn and
those wbich have finished spawning: the former keep away from the shore, playing at the surface
with no apparent ailll, while the latter swim ill shoal water Dear the shore, underneath the sur
face, shaping their course with all possible directness for the hal"bor mouth. 'l'he school; as it
moves along, resembles a compact mass of reddish-brown sea-weed. Santa ltosa Island seeUlB til
possess attraetivo features for the Spa-nish Mackerel, for they a-re ver.r abundant there. This is a
conveni(~llt Rtation from which to watch tbeir movements, on account of its narro"ness and length.
In August, September; and October small schools of M:aekerel are seen following the shore along
to the sea, ami OIl reaching it tbe~' are lost to view in deep water. MaIlJo" probably, follow the
deep water out of the harbor and are not seell at all, but enough a,ro under observation to signi{y
when thes are 'running' and when the majority are gone)'

As has already been remarked; the Spanish 1Iackerel is but rarely seen on the east coast of
Florida, though abundant in the Gulf of Mexico. I bave never seen one in this region, though t,he
fishermcn assure me that a few have been canght, and that small ones are occasionally taken on
the hal' at the mouth of the Saint John'l; IUver. Melton & Co., of Jacksonville, received a qU311tit,)'
from Cedar Keys in 1876, and they were exposed for sale in the city markets, where, however, tho;r
met witb no purchasers. In the Indian HiveI' region there iB a fish called there the Spanish
Mackerel; it l,erhaps is the Spanish Mackerel, or one of the allied species.

Holbrook wrot.e ill 1860: "But little is known of the habits of this fish; it seems, however,
more somar)" th an the fishes of this family gener-ollly are, as it, seldom happens that more than four
{It:' five are taken at the same time. It appears on the coast of Carolina in April and May, but is

rarely seen during the summer months. It feeds on various species of small fish!'
Dr. Yarrow wrote in 1873 of this species; as observed in the vicinity of Fort Maoou, ::Sol'tb

Carolina: "ThcJ are abundant in the latrer part of August and September, and are frequently found
with the bluefish. A favorite locality is neM the southern point of Shackelford Banks, where it is
taken with nets and b.v hook; a great many are also taken near Ca.pe Lookout in Septelllbt~r in
gill~llets. Is highlJo' esteemed as food; but is not often eateD fresh, being generally salted. Size
from ten to thirty illches.~

Mr. A. N. Simpi'loll stated in 1874 that the species was caugbt in small quantities in the .shoals
llear Cape Hatt€ra8; thonp;h seldom seen in the sounds.

Dr. Wilkins, of Hunger's Wharf, observed in 1880 that the average weight in thatvicinityis from
two to Un&' pounds. 'I'bey arrive about the first of June, and leave abont the first of September.
TwentJo- fixe years ago it was a very rare occurrence to catch a Mack.erel in the Ohesapeake Bar,
but now they are very pJent:r.

Mr. C. R. :hlool'f', of JohlJRontowll, Virginia, wrote in 1874: "Spaniah M.ackerel come in SeJltem
ber and October and stay until frost. The,y are most numerous about the month of the York Rive,!',

where a large number are caught in seines and salted. Tbey bring about 1140 a. barre}}'
Professor Baird, who w lUI one of the first to speak of the abundance of this Mpecies IUnl to

testify to its excellent qualities, wrote in 1854: "But two specimens were taken during :m;r 8ta)' at
Beasley's Point~ and the species is llC".trcel:r known to the fishermen. it was more abundant at
Greenport, Long IsI~Dd; in t,he Peconic Ba,v, towards Riverhead, four hundred were ca.ught at OD6

haul of the seine. The flesh is exooUent, having much the .fta.vorof true Mackerel, only a little
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ti..char a.nd ~ftes. Tbl:l1i$h bl'.iJlg ~ ~""~)l prICe in tbe New York m"rkef:, wher{' it 1m:: hee» but

tWeJl:tly aoJd Sot trow fu:ty OOt.lt& W aM d<;>.f!.1~ """ )R>lD'l:tl, the prlooa varTing llTitb the Seft.,>(l,1o It lw.:-8
been llJOre a}>undallt Q:ff our llQ38t than 8h>-r bef«~e.,. "l),n.d it'!. thl~ l{lwer 113xt of tile i'Qtumae JJUmlx:r8
ha,,~ boon taken and ",rtlte,l down, TbeT mllJ' [n!(I'l~utl~' be~)uJld ill thi., t1t",h~ in tlw W,t.sl\it~gtt:m_

ma.rket) sud roadily l'eoogniZoo by the round yellow spot"" QIl the 15ide;s, ilud alrlCl h,Y Hw si:U" wLi(jh
is. i;{\ mtwh ~~)'ger t,hau tJ:w.t of thl~ t'Am-..s,Y/J J9I.ackerol."

De1{aSo', in 1842, ment{Qn<:ld that h~ ~mtl,."-!l\m, "'~'au. ~l~t:iels, t{£h:eH jll_ tht~ "'\lilw~ ill Uw A'(W )'!wk

lUMket, ill Atl./;.'llBt and Sepwllilmt, nearly two &......t.\uug.) but that tbf<S 'Si'Yt'_ llfit j:OlJ!UNl.l,

:fU.l\.>ltODUTlOJ>,-The hst-«liug 1a,bit" of tMs t{~Lt. Wt>~ ll¢wr undet::stoo\l tmfH the "lIt'in); or

l~, Vd:h'fli, tu eYel'ybocts's 'UStilu'H')l1l1l.'1lt, it was ti:.l/1lld hy ~h. J'~adl th;jt, (Jw..~ ~lf HIt-'. lWl!J'.'iloul

€pa-w'l)jng gn:mnd!! 'W1Ul ill th€ C1WSl\~;\\1,u)';<lJ'.

I ql_wte in (wI th~ nnn,lrks of Mr, Ewt::l,.l, '-u-lfO/.J 'dwlr n,prodadll'-e h~tujt;~:

" l'}.'jol' to 1880, uothing W!J-B deiil1iW]~' ktl{tW~ "Nc.&'A~\htlg the spawning habit,,,- of the op:wi:;h

Ma.cke~L 1\'-eJdl(;:r the tjm(~ ROf J~l;we ot spi'l1VIJil1g lliHi bto.'i'-ll llll;c«re,lvd. j"I1'. Seott ba<l "mu>l,:..ml
that the:;.' i;lpawnoil in the -watoet$ Ct-f OUX' AtIilJlf,ilJ .Bmw" ill the ~pl'lng, Ill' swaH on,,)'\- whi('h he <;up·

1}()%\l to be tlli': young (If tile preViOll15 ;:\'~T were (J{~~jon:tl]J' J;tOen iu,rtine.! l'mtW;8-ol' Gmrole, ill
his 'Game Fis-beM,' had Yentured thl\ liil'i'R:-l:t:i...,>,,> 'emit thf'r prob-ull1,r Bpawm'cl ill mhhdnw1', ir:< 71ft'

Gulf of l-lexiw and atK•.,t the "'iVest Itidies. Tli~!'W-"'-,"\~I.:~, ~'l1'iH' lHI we lin..."", tht, OhtY writ('I'.'I Ut\tt.

ltfui referrf!l) 0 th~ spawning h-a.bi:ti'l of tile JllailkefeL l!u:e'iT\!; \lll (,xt-eH(lL'11 t-nnr ,jf the -e\ tll3-tJ11l~'

wast, in <XIIllPa,»j' with ~)tM1:lr&HtJ). "M.(;'J)QiJa1d~ t/je writeJ' ilK\! all <'xN'llelJt opPnrtlJ.lllt,y fuj' «j..1tlW

hrh,g the spe"'ie.& in OUl'efel)t> IO-Cl1tihl'k~ """u tltll.:def:Jilfd iP NDvillf!; t/lllt fII(' rue'll'S adYath~('{l hy Ms,
SCOtt lVa.8 tnt! 1ll(11'{', 1l'&<l.t!y ~iJl1\){1t, and t-u.~"t I;J.':l.Y ';'':~Jji!'l:ll81t ?tlac},:P1e] ~f'aNfn ultnj.k' malip j>Ol'({tln'" nf

tJj<:t A.t~tJlJ ioasf in 1llh1l:HuiHllt<l'. 'the in v;J&tiWi,tif~"\' ~~ \,\1"1':> ~()llt1h-"I1J ii",tA\T'W:ii b/.'gav in J")o:t1d.a,

ill JaIiua-l'Y, l~. and whl'!h. tj).e tli>l:teJ'ie., ilt tjJat f<;f"tjiJll l~i\.\i \1~11 !I\lt1h~kilHr Kt~ltli~'(h we IH'j}{'.('w("'-'~

:n(})"t-h~lll'\-t--, vi!!kt~~g e"er:Y imvortl\ut fishing &tatiDlI pIon! the ,,~t Iif (i~Qrg:kt and U\~ ('<~)i)l:il1a~l

~h\lig tb-& OhWi9-Peg,k~ ~lS in MilS". Aftel' IiIpelldil1g Some time ».t?Jorfl)JIr, Ilnd at t.h{~ fJ:;hi.u-I!;

5hDr-e (If ()a-p-t. W. E:, 'f.ayl(lr, at WmnlIghh~.,~'" -iiQe,epted tlJe invitatbu of JIll'. o. E, )laltb-y h>
Visit b.is. fulbing 8lta,f,ivn ~t N(,V!' POllltl tOl'tr milf?8. 11.]1>- \."w '\:rJ,;.Y, ll(>,re- 'In) 8Jw1li a m~m1:H.,y I,f 11{I.J-jO
in eX4mitting tile spawniug condition of thil differelJt sQf'.l'~i...,;;\ -m'k~u in the pOlmd-tll:~t/i.of the, IOCi-!!ily,

and 8O(lt\ discovfff3d that ma-uy of the mate Mackerel were neadl ripl.\ willIe the cggj; in f,j1f~ o,;ari,'"
«' &>~ of the- females were well dll""1oIlOO. A littJclateJ' 'It(l s.nccet~rlM hi filJ-dllll:! Hwr.(lU_u--ul,\:
rfpe malilli w:ul one Ol'tw<;\ te.ma-ltoij fl'(lonl wh\~b. \':\\*'~WR (:(lu)d he taken, Apvreei",ting dlt~ imJiN'

tMoo pf tbiH dlfroovefY, we eontilluod our iuves.t1Jt,-.dk®. '.1."11<1 li'06l1 8at~fu.,,1 (1Ut't-'-C'h-.e." that. r-ll€

@c~wlritlg tim~ w~ De.Qr flt !w;nd, !t$ the eggs and milt in. 8-lt m the :BI_tI':CimP.'1l8 ext\m.iulYl '{<'{'.re wt'Ji

tli.h~nn<le:t La.w-~ the wri1i6l' 't"ijJited the Euswrn Shore 0/ Virginia lIl«Jlldlllg HI<-" (,'(H\\}tt~,,, of

A~mat:-k and Nortb:a.mpron, an.! found ripe egga a-nd milt iu 8- J>lfj;.,'\llmmlmr (l-f lJ}lli\'l1Iu,)-!,<;.

Fw--thtl'l' mveqtigation pro~ that tb-e 81~W\-.r\lill1J, mwwuf as ilt 1¥l811.r nrigmtut';Y sI~{jk8, \'at!ed ",WI
~. 10CAIit,.! beUig eM-jj~t oa thl:! &IU.Q6.tJl <:oUt",~"'~'I:; about Long Island. Tn", tern!Jrl':l.t.,W.!
(If th~ W~liel'~ -to ha.ve a dooided otf6IJt npoI) Um 8Qa.W'Uttl~ "time- Of t.he M_ \ckel'(lt, >llHl ~tl('

QVftri:es iUld l@e1'llla.rlasd(l. oot d~v"l~l()p "W,Y rapidly lH'Itil it ha,'S l:'i~\l t~> npwlll'11s of 7(}0 I!\~I<H>I1IH>,iL

'r~ tin},1) fli sp3wtrio.g fro:- the Qarolinas begins ill April, ~vbj)e (,he SCll'.Wn Ilt Long lshmu ef>mmeHee~'

by the OOtlt ()f August, e.nd C-f>ntinuwt till th,!¢ \~~ parI'; of &ptemher-. Oll full af.rjv,II o{ tb-l"
8POOi~ in the ObeaaVNlk~1in Mt\y, 8- f£}w Qf the llul.l~...,~~r)j l'l.pe, at1l1 tbl) o-~--arU'1$of HH-' f~mHII-\1s

- ''l'bef'b\111"iI1f; j" the ~gtt"«~~~~futb:S;;j;)t~~~:i.-~ili,;;-;~-;;ir;~-
&jllI.~gtlit.~Jl.P<'tIl;> cJ01iDf' zrp.q.WII- ill (llll blloJ'lJI, fut tIJate~ rnJMle1()~aJhdt1lJl.1.l o~ tlokiln by thClIllli'j.n~~ ,}u~e,
~jlw-~<!.<)~ vit<it{>U~Ilh~,wil. r ~~. t~ei'U'f.\>1 \):>3~ tbt!~ Judf,poaodtfr>l Ilttl (tf k..atf~iJ ~h--. 
4.:qg-lmg: UJ, ftl'll~W ..~
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are ver;~r much enlarged. By the lst of .Jnne occasiona.l ripe fish are seen. The E;pawning season

prollt'r begins about two wl'eks later:, amI l:ontinues Juring the greater part of the summer. The
fisherm(>n mport mauy of the Mackerel to be full-roed when they reach the Sandy IIook region,

and claim that l>y tlw last of August the eggs begin to Reparate and rHll f!'Om the female. Prom
this (late to the close of the season numerous indivilhmls are tal;:en h"om which eggs or wilt will

run fl"(wly.

'~l'he limits of the spawning grounds have not yet been definitely ascertained, though enough

has bel~n learned to show that the .Mackerel spawn at, numerous l)oi11ts between Narragansett

Bay antI South Carolina, and it seems probable that when n thorough investigation is made the
soutllCl'tJ limits will be fountl to extend as far as Mississippi, autl perhaps to '.rexas. It is certain
that they spawn in some of the sounds of the Carolinas, in Chesa,peake Ea;r, off Sandy Hook, and

along the southern shores of Long Island; the Ollesa,pcakc and Sandy Hook regions being visited

b~r immense-numbers of Mackerel for this purpose.
•,As bas been said, the spawning season for our coast continnes throughout the entire summer,

and, in auy particular locality, it last-s from six to upwards of ten weeks. The time of spawning
for individuals of the same school varies considerably, the ovaries of some of the fish being fully
mature \.."hile those of others are still quite greell. Again, a single individual is a number of weeks

in depositing it.s eggs, as shown by the fact that when the first are excluded a large percentage are
still small and immature. All of the eggs in the o\'aries of a shad, salmon, or whitefish develop
uniformly, and the whole number are deposited at about the same time, so that the spawning
"cason for the individual lasts only a few da;ys at most.. Up to the winter of 1878-'79 it had been

SUPPost>d that all fishes were alike in this panicnlar; but our study of the cod at that time proved

that. the individuals of that species were several month;; in depositing their eggs, and the same is
founu to ue true, within "lmaller limits, of the Spanish Mackerel.

I. 'l'he Humber of eggs varies with the size of the parent fish, that for a o~·pound Mackerel
being estimated at 300,000, while that for a. six-{lonnd fish can scarcely be less than 1,500,000. To

a~cel"tain definitelJ' the number for the d.verage :6..sh, an immat.ure female, weighing one pound and
thirteen oUllCe8, and measuring eighteen and It half inches, was selected, and the uumber of eggs
wa~ eardully computed. 'I'he o,aries, when placed on accurately adjusted balances, were found
to weigh 34.~'5 gra.ms. These were then opened, and 100 milligrams, selected from different por·

tions of the roe-bags, 80 that all sizes might be reprcElented, were weighed out. When counted
this mass W(lS found to (',ontain 1,5,6 eggs. From these da.ta it wa.s found that the ovaries of the

fish !'!houltl contain 526,464 eggs. This number would be too great, as no allowance was made for
tItp weight of the ovary waIls; allowing for these, the numbtJr woultl be not far from 525,000. It
is t.hns seen that the species is more prolific than the salmon) shad, or whitefish, though it it'!

lUudl le!'!s so than man;y of the gadoids, a sevellty-five-Ilound codfish yielding fnlly 9,000,000.

,. The t'ggs of the Spanish Mackerel nre smaller than those of any other species with which we

are familiar. During the early part of the season they can scarcely be distinguit'lhed by the unaided

eye, and although they gradually increase in size, when fully rive they have a diameter-varying
somewhat with the fsize of the pareut and the condition of f,he eggs when pressed from the ovaries
of only one twenty-second to olle twenty-eighth of all inch. Most of those .secured by u's Wtlru of
the last~llamed !'!ize, anil, taking tbe15e as a basi"" it will be l:leell that a cnbic inch would contain
21.952 eggs, and that 1,207,728 could be placed in a quart cup.

•,After impregnation the eggs hltve a specific gravit,~y betwf'ell tbat of freM and saIt water, as
shown by the- faet "that th~y sink in one alld tlOllt in the other. When thrown from the parent
tbe.;y ~e to the surface and are driven hither and thitherb,v the Willl18 .ndtidcs during the earlier

period of development. Man~' are lost from lack of fertilization,otbe1'8 are destroyed bytbe
auimaJ..ti of the wa.ter, &nd coosideritoble quantities are d·uubt,le88 drivt'cu upon the sllore during
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stormy weather, where they soon perish. \Vlton first hatched the little :M:t\ckerel is very small aTld

transparent, its length scarcel.r exceeding one-tenth of Ull iU(Ju, while its diameter, e,-eIl with tile
comparatively large yelk-sac, is so small a" to allow it to pass through wire·cloth having tltirt,r-t.wo
wires to tho inch. For "everal honrs after hatching it remains COllllmratively quiet at. the

o;urface in an almost helplcss condition, a slIlall oil globule attq'tebed to the J't'lk-sac lwcpillg it

from sinking and causing it to lie belly uppermost, I,ater the umbilical sac with its oil glohuJe is
gradually absorbed, and the little fish begins to manifest greater acti vit.'l, and b.y vigorous awl sJlal5'
modic effort8 penetratei'! to the dHptlt of an inch or so below the surface. III 11 few hours it finds
little or no diffioulty ill 8wimmillg a,t variou8 depths, and (wen lies at the bottoln of thl1 vesscl in
which it is confined, darting off with surprising rapidity when disturbed.

"Little is known of the rate of g!·owth. 'Ve know of but t,wo instances whero small :Mackerel

ha\'e ueen caught or even seen along our shores. The first is that mentioned by Mr. Scott, in

the passage already quoted, of half-pound fish having been taken off the Long ]Sland coast
in June. A second instance was made known to us by Mr. Hobert Bosman, superintendent of
a fishing station at New Point, Virginia, who, in a letter dated Norfolk, Virgiuia, September 25,
1880, says: 'I have recently noticed large numbers of young Spanish Mackerel, varying from four

to six inches in length.' Assuming that the fish referred to were the young of the Spanish
}Iackerel, there still remains a dJlfieulty in determiniug the rate of growth. Some species grow
very rapidly, reaching the last·named dimensions in a few month.>;, while others de\""elop more
slowly and would not attain a weight of half a pound for several years. From our limit-ed knowl
edge of the growth of other species we wuuld suppose that the fish mentioned by Mr. Bosman as
being four to six inches long' in September were the fry of the previous .year, and were therefore

ahout fourteen months old, while the halfpollnders mentioned by Mr. Scott were probaW;y nearly
two years old."

The observations of Mr. Stearns, recorded also in 1880, are exceedingly inwresting as confirming
and supplementing those of Mr. Earll:

"When thfl Spanish Mackerel first appear, late in March and early in April, they contain

Spawn in the balf-developed state. By July this has become quite full, and it is believed hy the
most intelligent fishermen that when they disappear from sight at that time they do so for the
purpose of spawning, and that the spawniuA'·grounds are in thtl quiet bayous and lagoons, the
places where the old fish are lalolt seen. These views of the fishermen are partly conjectural, and
at first I did not a,gree with them, but the more I observed the movements of the fish tbe wore

plausihle seemed the fishermen's views. The following facts have led me to adopt them: (1)
The Spauish l\fackerel arrive in the spring with spawn and milt and go away without them. (2)
They disappear into out·of·the·way places with nearly ripe S!laWD, aJld in a short time reappear
in or about tbe same places without it. The operation of spawning leaves them somewhat emaci·
ated. They do not, of course, Spa.WIl all at one time, and it is not unfreque.nt that fish with spawn

!l,ud those which have deposited it are caught by a fishing-crew on the same day."
The Spanish Mackerel sometimes attains t.he weight of eight or nine pounds, though it rarely

exceeds three or four pounds. A specimen taken off Block Island, July 8, 1874, the first of the
!:l~asOll, measured twenty-six and one·fourtll inches and wei~hed. three pounds and five ounces.

It is said to be tbe largest ever taken in this section, and was a female with the ovary spent.

Those talreti on tl1e coast of New .Tersey and further to the eastward are considered much more
delicately flavored than the Chesapeake fish, and command a higher price in the market. In the

.. Gull States,aooording to Mr. Stearns, the Spanish Mackerel are in great demand, though but few

are cQ,ughtin the Gult' of Mexico, on account of the absence of proper netEl.
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This specie.s was ascertained by Professor Jordan to occur abnndantly ill the Gulf of Cali
fOrliia" and south a;; far asl\Iexico. It is for some reaol5On not higL.ly yulued by the Mel;icaml.

TH1; CERO on, KING-FWH-SCOMllEROMORUS CAHALL,!.

The Com 18 n lYest ll.lflilill species wbicu luIS been recorded from Santo Domingo, Jamajc,<4,
Ouba, )fartiniqu(', Porto Ric-o, and Brazil. A few specimens baYe been obMrved as far north as

'Vood';; Holl, Massachll..,etts. Jt i~ a magnificent fish. It often ~roW8 to twenty-five poundl>, and
8oll.letinws, it. i8 sailL j to one hundred POlllld8 in weight. Itl> habibl are probably not unlike tl1080
of tlw Spanish }lookl'rel. ]ihe name Cero i.'I eommoilly acct'pted ill tho United States; i1 is a,
eorruptiutl of the. Sp<lui"h iiierra, awl th{~ .Mexicaus en.!l the fish by that name.

"The King-·fisht '\Titefl .Mr. Stearns, "are very abundant in the southeru part of the G uif uud
{'OlUmon at SOUle }llaem.; in its northern jllH'tiol\, Tltey live altoge.tl,lel' at sea and are t::augltt with

trolling·line,.. At Kp,Y \Nest thes are important as t'ood·11shes, large quantities being- ~old in the

markets. Two nWll in a small saH·boat sometimes cat<:h more than a hundred in a day, amI 1
haTe ~illeu t,he market so glllttwi wlth them that five cents would buy one of the largest size."

Proft~ssor Jordan states that they arc regularly caught witll trolling hooks by nearl;\r every
steamer ii'om Savannah to Kcw York,'

TIlE KING CERO Oll SPOTTED CERO-SCOMBEROMORUS REGALIS.

The King Cero of the Florida, Keys grows to be five or six feet long and to twenty or thirty
}lounds ill weigllt,. 'l'his fhh also occasionally wanders as far north as the southern shores of Cape

Cod in summer. It is ahundant in the 'Vest Indies, ba\?ing been l'eoorded from Ouba, Sunto

Domiugo, Jamaica, and Harbadocs. Onvier, moreover, bud a. specimen frolD Brazil. It is more
thau likely that this and the pre-eeding species are both included by the Key W Cl'lt tishermcll
tinder th(; Halle ii Kiug·tisll," thiJ differences in general appearance being 80 slight taat it is hurdJ,}'

likely that they would be noticed by ordinar,y observertl,

THE l\[ON'I'EREY ~IACKEREL-SC01lmERO:M:ORUSCONQOLOR.

The Pacifie species rna,)' be called the :Monterey Muckerel. It attains a length of about thirty
inches and fl, weight of about five or eight pounds. It haa only been seen in the Monterey Ba~',

where from fi\"e to fort,y individuals are taken every faJI, most of them at Soquel. They appear

in September aud disappear perllaps in November. Nothing further is known of their' distribution

or habits. 'I'her alwa,ys bring llo very high price in the market (3000 50 cents per pound), the flesh

bplng !limilar to that of the SpaniKh MlWkerel of the East, which speciee this fish closely rescmble/,l.

99. THE BON!TO-SARDA IlEDlTEBJlANEA,

This fish is one of those which appear to live for the most part in the open ocean, wandering

hither and thither in large scbools, preying upon other pelagic fishes, and approaching land only
when attracted bS abundance of a.oceptable food. several of the sma.ller species of t,he group

of 'Funnies, to which it belongs, are known to sailors by the same name. The common Bonito of
England, Orc.ynus pelamys, is what is here ealled tbe "Striped Bonito/, two or three specimen!>

IA RARE FISH.-Captain Matthe....8, of the steamer" Orl~ntal,"wbo lUTi"en TllOs<l11Y frOln SavannAh, bt'OUght 110m"
" finll specimen of the King-fisb, wllich WlI.li cauj:\'bt iu tlw Gulf Stream on t.})t' pa8lla",~. ItWll8 pln.ced llIl exhibition
in tho Quincy wlU"ket, at stalls 1:l7 and 129, and attI1loCted oonsidel'allle attention from tbe fa.ot that it il:l tb6 tint ODt!

of the kiud ever soon hore. It weighs about forty pound.~ and more nearly ~1ll1l1e8the Spanillh M&ck&rel i11 color
aDd form thall ally ot,her filih usually seen iu thia market, although it ill much larger, It ia a -very tat, lui.ndMolll<lllsb:,
aud ill8Si(1 to lie & nice artiule roT' food.-B08lou .JoW'llal. July 26,1871. .
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of ",I.icb haye been detected ill our waters Ajn~e 18m, but the fiRlJ which mORt frequently

all11 in gl'ootest num.befi a])proadH~;; our 1'hores is the one which i$ 1lamed M the head of this

aedi"ll. Almost nothing is known of its habits, :wd it is eveu impossible to del1nc its geogmplJical
nmgp with any degree of eertainty, its distribution being quite unlike that of any otIler fil;h with

"llidl we ah'. acquainted. It may he said, however, that it, hi fouml only in the AtIantie OCl'f1n.

OIl Olll' coaRt it is found in summer betwIJI;'Il Cape J\Iay !lull Capl' SabI"" thOllg'h rarel.y north of Cape

A.lIn: J ~w,~asionaUy off Ca~Hatkras and til\" umutll of the ClH'Sal)eake aml ill the Gulf ()f ·Mexico.

Spl,eilllCliS hav~ h%1I tftken about tho Canaries ancl ;\Ia!l('ira, at the Cape of Good Hope anti in
the J! cditerra,nean. It bas not heel! obsprve!l on Uw COilRt of J~\Irope llOIt,!l of Gibraltar~ HOI.' at. t·be
Be-I'lllll(]aR.

Thh; fish dotll;l HOt, appeal' to hav(~ ht't'li alnmdant, informer ~'t'ar,,: itattraet.ed but, Ii Ule at,j:(\lI.

tkm ill our watl\TR hl:',t<we 18(;0, althQugh it. wa" aUudt'(l to iu 1815 by l\lit('.hiH, in 184"2 hy B{!l(ay,

amI ill 185G hy Gill; unne of thE'se antbors, however. seem to 11:1\'c reg'unled it as at all ahllndallt,2

.A note from l'rof. .J. ITalllll1(lIul TI'utnhlJII stah's: "This fi.'-lh m,f'd to be quitl' eOIlJUJOIl. ill fWllle

years, ill the Stoniugt,on market. 1 ha\'Cl a note of a COil side-rable IJUTIl bl'r ill Itwrl,et .Tnl,\' 2:!, IS.f2,

thoir fi r,,;t uppearallct> fot' the serUlal), 'l

Storer renu\l'ked in lR46: "This Rile-des, called h~' till:' fLshermen in Boston market the ~ Skip.

jook,' and h~' thmm at the. extt'emit,Y of Cape Cnd the l Bonito.' is vel'." rarely llwt witJI in Massa·

chusetts Ba~·. It. is o(lcllsiollall.\' takell ~lt Provillcetowll~and f'nm at Lyun. At some Sf'il.'iOllS it is.

frequently l;<luglJ.' ott, Martha'!'. Viu{'.ya-nl 'WiUI t.raBiug haiL"

During the past ten or fifteen years they h:we bel~nme <,xcl'(\(hng]y ahull(latlt. ahout Bjork

181a.JId and the casteI'll end of I,ong Islllnd. J Fabulous quantities are taken in the ponnd-nets.

I August 6, 18711, Cal't,~in W"I.>\', of Milk hlitHe!, took ",-,vonty-thrt'" Bonitos in I,i" ""'il', Mil" Al1g>Mt 7 Iweilly.
,-,igh!. Uloro in au eight-hwh gill.net,.

'The following ""tract.. fn'lll the juurnal of '''''' of the eal'li.,st, set tleh\ of 'New Ellglnu'l nll"~' r'-'.fer i)'t.Jlel' TO tbis
fi"h or to one of the smaller 8!K>ci".s of Tunny:

"1635, JULY 18 [near N"wfoundl::l.D<IJ. Saturda~', whitt northwest, 0. fnlr, (1001 <Ill)". We saw tbi" morninp; a
great many of Bonitnes lealling and pl&}'ing about t,he ship. Bonito i" a fisII IlOm,~wlJat lligg-"l' thll,n Ii ("od, !lnt, leAA
than a porpoia"."-MlIothlll"!'l Journal. Yonng'a Chronicltls of the Fll'!!t Piau tel's of Masaaehuset.to!! nuy CololJ~·. Boeton:
1846, p. 464.

"16:15, JUJ.Y 21 [neur Ni,wfoundll\.Utl]. TUt'Sllay morning, a gn'lat calm after II 1.H,t night. This morning "or
~eameu took a. Bonito and ofleut'ld him 11l'0n the neck; of wbi,~h, beiug dro!!''''d, our m,.~t,"r soM Mathe''\' )liclw] l"",t
me pari, ll.lI g"{Wlli~h in eatiug a" CQuid h" dooired. Ah,'ut uOoon the wju<l l,tleam" llortlwa8t, good for onl" pul'l'm....
f;<J that we went that o.ft.fll"noon nine or ten le.agnes a watdl."-Mathn's Journal. YOHl,p;'S Chrouieks of i.!,e Fi"st
PIlI.ntCl'S of M.aa.sacllnsetw S"y Colony. BOlltou' Itl46, 1'. 41>4.

• BONITA.-We did nOl, say llalf enough the other (lIl>Y ahout. the new ~·i~it"'· in <>11'1' ha~', th" llonHa. If it ~l", 11
becomo.plenHful in 0111' watetll. WI it promise" to be, it will b...,Olll<' a IDM1, vnlnabl" llrtide of food. A t,ol'rl'~poude\lt.

whose opinion upou mattera of thia kind is llltimll-t... , writes: "Yollr a,·tiel'l OlJ tllt! Bonita· i~ ,w"r.v word trn,,; prn~·.

b..ve YOllr :\ttentlon tUrDNl f,O figh, thil great qnegtioll (ee.onomlcnl) of tlw day. La~t Higlll, ]l'ail. a UHlJ OIl my 191.,],.
which they allid WaR II; kind of Spanish mackeroJ; the mom<:>nt, J tasted it I aai<1. it wa~ a Bonita, iHn'inj{ NI.Il~n it, i.'llil'ty
ytJll.l"lIliince, on my linlt voyage to India, and tlw tallte had ne,'cr been forgotten. It is th,'. sa.lmon of tlle sell. Mark
its lIoli,lity of f1e>;h, it-s great, -weight,' ita purity of hatc, entire abllence of til"" s)ig-htl~, d'~'-'llred tnd" all fhill h:h~ .luring
Warm Wfl:lther. It is aa nouri"hillg ail b~f." The remainder of the note ia "lItri"tl~· cOl,fidl.mtial," and so Wllil tllC
hlU;lket which atlcowpanied it wJt.l.l the ehoiet'.t>t. treasnrl' of tho HelJ; covef'('d with the gr""n"gt ]e.'lV<'S of the land. W"
cHtify from actual experiment that Bonita is the worthy rival (If the Sl'lIoniAh mll"k",,,,}, tIlt' "h""psbead, and tll(,
~tl\llin, We. Me ·l.leucd to <tnow it ill. 0>11' houl>Chold ml\rket -report at t.be m<:>'N> Njl"'mn·bl" 1'1'1"". <If t.",-,,,,.nty c,,,.nt'! "'
ponnd.-Providenee .Jo'lTno.l, Jul~', 1811. '

Th6 peopl,;, of Rhod,;, hhmd are harpy in consequence of the appearJlnce ill their waters of tlH1f, t1xct'lleut fi~h, t!w
Ilonita. This tlsh ill estoomed snperior to the Spanish maCkerel, and nearly eqHal in i1avor to til" tmJIllOll. It bas not
boon knoWli in Rhode I8llllldwatera nntil reconUy; now it iA eop}ontiful that it is .sold in the l>ro~'idencefiBl, mark('t~
lit twEonty cents per ponnd.-Germantown Telegrapb, August 2, 1811.

TaB &:NITA.-lh. John Flynn, vf the Citizens' Market, y(lflterday rel\eived another !'lUIJpl.y of t,bat new and
dainty fl8h, tlw..&D.i:ta and thoM who havs not yet tasted of thiB worthy riva.l of "the Spani"h ma("kerol, the aheep&
head, ancltbe~;will do well to ceJ.l at bis market w..layand obtain one of t.hooe TaW ylaitortl.-l'rovidenoo
J o!Ullal1 i87~.
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In 1877 four smacks were constantly running betwoon Block Island' and New York, carrying

each from 4,000 to 8,000 Bonitoes a week, or perhaps 20,000 pounds. The yield of Block Island
alone that summer was probably not less than 2,000,000 pounds. In one haul of the purOle-seine
b.v the schooner" Lilian," of Noank, 1,500 were taken; and in August, 1874, 1,200 in one pound-net,

They seem first to have attracted the attention or-New Englancl autborities about 1865.

Genio U. Scott1 writing in ISi5, remarked: "His first arrival along our beaches and in ollr bays

was about eight years ago, and his shoals hav~ increased remarkably fast ever since his advent.
As a table luxury it ranks, with epicures, below the striped bass and bluefish, but, because of its
comparative rarity, it commands a price rather above either. The numbers of this fish annually
taken about the approaches to our harbors with the troll and in nets has increased so much that
it bids fair to become uearly as numerous as the bluefish."

HABITS, &c.-1n habits the Bonito has mnch in common with the blue-fish, though it is,

if possible, even more activ.... and more the embodiment of perpetual and insatiable hunger. The;\T
come to and go from the coast together, and are often taken together in the nets. Sometimes two
lines in one boot will fasten at the same time a bluefish and a Bonito. The Bonito, like th",

bluefish, appear to be attracted to our waters by the great schools of mackerel and menhaden, upon

which they feed. The Bonito schools create much confusion as they paBS throngh the water, and

their progress is marked by flocks of screaming gnlls and terns, wbich follow them to prey UpOIl the

remnants of their fea8ts. At the end of slImmer they disappear entirely. No very young Bonitos
have been found in our waters. Ganio C. Scott, however, records the capture of one in Jamaiea
Bay in 1874, weighing less than a. pound, and which he believes to hnve been hatched the previous

year. The Fish Oommission also has one of the same size taken off Southern New E no!rland.

Oharles Potter, of Norwalk, Connecticut, states that sreall specimens, six inches in length, were
from 1870 to 1874 frequently taken late in the fall in tbe weirs at Fisber's IHland.

SIZE.-A fisll weighing ten pound!'! measures twenty-eight to twenty-nine inches; eight pound~,
twenty-seven to twenty-eight inches; seven pounds, twenty-six to twenty-seven incbes; six pound",

twenty-five to twenty-six inches; four pounds, twenty-two to twentJ-'-three inches. There have not
yet been found in the adults any traces of mature spawn, though one taken off Norwalk, July 23,
1874, had the eggs well formed though not nearly mature.

THE FISHERY.-1n 1875 the earliest Bonitow<lti taken ill the Itobinson's Hole weir July 7, and

two more came along July 24. They were not abumian t until August, wben many more were taken
in Vineyard. Sound by Oak Bluffs boats, trolling. The fishermen then believed tbat they were

gradually increasing in numbers and importance and taking the place of the squeteague which
were dying out. August 7 the weir at Oedar Tree Neck had taken nothing but Bonitoos, while
those farther west at Menemsha Bight had taken only squeteagne.

Bonitos ~re caught in the vicinity of Blook Island with trolling·hooks. They bite sharply, like

bluefish. The best bait is an ordinary bluefish hook with a petticoat of red and white flannel,
though the fish will also ta.ke any bluefish lure.

On the eastern sbore of Virginia Bonito are oaught by harpooning, says Mr. O. R. Moore, tlmI
also with the hook. They are milllt numerous a.bout the mouth of the York River. They oome ill

in June and leave in September. It h'-quite possible, however, that the Bonito referred to by Mr.

Moore is quite anotber fish-the Cobia, Elacate a.lkmtioo.

UmB.-Tested side by side with the bluefish, a.t the same table, the Bonito MewS not much
inferior, though the :fleah is somewhat BORer and more perishable.

The Bonito may be ranked among the manyexoenent food.&heI of our ooast,and,in any
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(',ountr.\' not so abundantly supplied with finely-f11l.vored fishes, it would be considered of the

hig}lest, value. Their vitality is so great and their .supply of blood 80 abundant that un!esH bleil
imlllli<liaroty afror ('.apture their fle8h, especially in warm weat.ber, is apt t,o 11eteriorllte. Gn'at
quantities of them are taken to New York, and then', as well as in Rhodt.'. Iskmd and Cmmt'(·,ti\',nt,
they are sold e::densivf'ly under the nl1IDt\ of "Spanish mackerel," at prices mnging froID tldrty five

to fifty conts a pound. This was t,he common practice in 1874, anti has cont.illlled since. The stMe·
Olfll1t made by Scott hi 1875, viz, tbat on account of tbeir ra.rity the;v were preferred to the bluefiHh

and e.trlPf'.d bas\!';, would not now be true; his prediction that. they wouhl in time llecollle as
abundant as the bluefiBh Beems, however, during some years to ha.v~ be"n almost verifi~d.

The dt1l1leNJ, by the cbange of name in the market above referred to, are a.ble to obt,a.in a high
price for a fip.h which, under its own name, would be looked upon with suspicioJI. Au absurd

report that the Bonito was poisonous was current in 1874-, probably owing to the fact that !;indlar
fish taken in warm climates are sometimps deleterious.

In 1874 the ordinary pri~e in New York WM>One oout apieee, thQugh in the wholesfl,le markets
they commanded the same price as bluefish, and many were sold, as has been stated, lit the high
:rates of Spanish mack!3rel. The market was so glutted that rna,ny of the vessels could llot diKpo8e

of their cargoes.

According to Stearns, our Bouito oceurs also in the Gulf of Me.xico, where it is everywhere
abundant, and is found in the bayB on the Florida OOl\St: It usually moyes, llccording to tlJt~ same
authority, at the surface of the water ill small schools. At Rea it is foull(l throughout the yeal',

aud along the shore ouly iu the snmmer. Small schools are Rometimes taken in drag-I'lpine,; in

shallow water. Its market value at Pensacola it! not great, altbongh it has hecome an arti{~lf' of
food.

Tmr. P ACIll'IO BONITo.-On the California coast occurs a closely related species, Sarda. chilensiJl,

which is thlJS d~8cribed by Professor Jordan:

"This fish ill everywhere known as the Bonito. The names' Spanish Mackerel.,' •Skipjfl ck,' and

l Tuna' are also sometimes applied to it. It reaches an average weight of about tWf'lve pounds, hnt

the bod,V is considerably longer and more slender tban that of a,n Albicore of the !:'i1Ine wei/!ht.
It ranges from San Francisco I'lontbwaril to Chili, being abundant in Monterey Bn,\' and ahout the
Santa Ba.rbara ISlands in the. summer and fall. It a'PPro:'lch~s to within half a mil'.l of 111P >:boJ'f',

where, in company with the bn,nacuM, it is taken in great numbers by troHin~. It 8T\awn" ill Angllf',t
or 81~ptemb~r. Its arrival i8 in early snmmer and its departure in the falI, at whieh season the

youug are said to be foand abundantly in the kelp. It feeds chiefly on anchovies and liquids. As
a, food-fish it if! not held in high .esteem, the flesh being COal'se. Great num bers are salted and llried,
I\uil are in that state oot\8ide,red far inferior to the barracuda and yellow-tail."

THE STRIPED BONITo.-1'he Striped Bonito, alrl;'.ad~· mentioned, is distinguished tl'Olll otber

sl'ooies by the presence of four dark lines, which begin at the pcotornl fln and run along the side
of the belly to the uil, the sides of the oommon Bonito being of a Rilvery white. This species, the
Striped Bonito, lS occa~ionfl,Il'y taken on the European coast, but :rarely entering the Mt>diter
rnnean. It ii!. fOUlIl1 in the Pll,cific on the coast of China and Japan, and is the species most

COmmonly known to mariners a8 the Bonito, or A.!bioor~, of the. \\e.U"ity and voracity of whit~h, as

obSt'rw'd from thf' decks of v0ssels at sea, 60 many descriptioD6 have been written. Tlw first

individual noticed on onr coast. was taken by Mr. J. H. Blake at Provincetown in July, ]'''77.

Others have sinoo been o1»lerved at Wood's Holl and ill the New York markets.
One :ufthe Amerionn men-of-wlll' of D:.evollltionar.r times W88 named"Bonetta," afWr the

liahesof this group.
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THE LITTJ.E TUNNIEs.-In addition to the Striped Bonito, which is, properly, a. Tunny, there
are two otber small Tunnies--the IJong·finned Tunny, Orcyn",s alaw-nga" and the Silver-spotted
Tnnnr, Orcynufl argentitlittatull-whieh ha.ve since 1877 been added to the fauna of the United
States.

The former of theRe two occurs itl considerable ahundance on tIle eoast of California, and is
there also known m'l tbe Albieore. Concerning it Professor Jordan writes: "This fish reaches

a wdght of about twelve pounds, ami j" IlIllch suorwr and deeper than the Bonito of the Pacific.
It. is fonnd from San Francisco 8~l1ltbwanl.bnt i" abundant oulS in the channels about the Santa
Barham Islands. It l:wldom comes wit,bin six miles of tbe shore, and it is taken by trolling. It
spawns about the middle of Angust, its arrhral 011 the coast being detlll'mined by the spawning
season. It lIl:iuall.r is pmseflt in JeHle arid Jul." and disappears in tlle full. It feeds chiefly on

anchovies and SI)uid, and varions deep· water fishes O'ferluC'ius, SUdis, .lfyctophum) are found ill
its stomach. As 11 food·fish it is evell less ,'aliled than the Bonito, rarely selling for [(Jore than
twenty to twenty'five centl'. It, i:,; abullliant, but of little economic importance, being mmaHy
tistwd for by sportsmen."

100. THE BORSE MACKEREL, TUNNY, OR ALBICORE,

The most importHllt of the TUllnies is the I'D-called Horse Mackerel, or Albicore, OreYn1~x

thymw8, the" Ton" or "Tuna" of the Megiterranean, am:! the" Tunny" of Engli~h-!'lpealdngpeople.
The distribution of tlli8 fiRll corre:,;po[Jd~ more closd:o" with tfllI,t of the ordinary sPeeies of the

Athmtie, sillel' it occurs not only in the J\!etliterranean and the 'Vestern Atlantic north to t.he Gulf
of Saint l~awrel](,A', but aIM QU the ('..(laflt Qf Europe to the I...oftOden lll"landfl, latitude 690,

The following account of this specie1' i1' for the mOo'lt part from the 1Iotes of Professor Ba.ird:

Of this tish, 1li0! /onnd in American waters, our naturalists have not much to say, the SlffiCi,'B,
although a.}mndanl, at certain sea,solls of the year oft' part.i(mlar parts of the ooast; being not a
very f(,milia:r mw to our writer8, 'l'Ley seem to be rather a nortbern fish, and are said b;l'Storer
to make their first allpf\aranoo on our shores abOllt Provincetown early in JUlie, remaining until

(};~t,;Jber, Of late years the,Y seem tQ be ittCreasing jn abundance northward, oo(''Qming more ani!
morl' eommou dnring the snmmer sea~on at Newfoulldiand.

]n 1878; Oll(/t,. Henr.v lVebb, of Milk I,r;land, near Gloucester, harpooned. 31ld kilJed tbirtyof
the,*, lnon"ters; weighing in the aggregate at least thirty thousand ponnds. The;y had entered hig

pound in pur.soit of small fish, cutting witbout difficulty tbrOll/il"h tbe netting. One had l1ig

I'ltoJnfLdl full of sma II mackerel.

A(',c-orllillg to CapUlin AtlVood, on tbeir first appearance in MassacHusetts Bay tbey are very
poor, but h;\' the beginning of Septemher become quite fat and are very mnch hnnted for the oil,
tbe h&ad and helly especially furnishillg sometimes as many as twellt.f gallons. The,}' .are bar·
pooned on the surface of the water, mueh like the Sword-fish.

The early traditions of this fish in Massacbwmtts Bay speak of them as OOillg 8ometim~ flO

tame Re,; to t.ak~ 1'0011 from the hand; but they 1lave long since given up this engaging habit.
Their flesh is not esteemed in tbe United States., ooing rarel;}', if ever, p.aten, although moch used
for mackerel bait, It is, however, more in fa.vor in the Provinces, This species attaiosH. ver,Y

grea,t size. One specimen. taken in 1838 oft' Oape Ann, measured, according to Dr. Shirer, fifteen

feet itl length, and weighed one thousand pounds, while still la-rger indiVidua.ls than this are on
rec,oro..

Their food while in our waters oonaists, it is lIaid, mainly of menhaden,of which they destroy
& vastnnmber. Their inclosure in the f1.shermen?& nets i8 not much de8ired,as they are apt to



HABITS OF THE HORSE MACKEltEL. 321

beeome entangled in them and to do much iujnr.y in their efforta to escape. They are pursued by
the killer whales, hefon; which they flee in great terror.

Strange to say, although high Iy prized ill the Old WorId. from the time of' the ancient Uomans
to t,he preseut (h\~" they are seldom, if ever, llsl'A"1 for food ill this couDtry. Although oecmrring

in large numbers and of remarkable. si;u', no effort is made toward their eapture; and thong-h
lwt nnfreql1ently taken in weirs and lJounds along the coast, they g,re alwap\ allO\V(~,l to rot on

thl' shore. Occasionally a portion of the fleslt lmt;\" hc used as food for chickeuR. but Reldom, if ever,
fj)I' lnunau consumption.

III the Mediterranean thc '.rullnr ir;; taken ill large nets, knowll as lIlMrayuclI similar in man)"
respect.s to t.bl.! so,(mUed ;, traps" of' Seconnet Hi ,er in Uhode IslamI. The fish are used partly fresh

and partl,v salted~ alHl the,Y arl~ pnt, up ill oil to a (;01l8iderabh~ extent and largdy cOllsumed in all
the Latin ooullt{'i~of Europe, Uonsi.(lerable quantiti~ are !W.lt~xl ~\ud mHllI('tl, and (~11ll('J1 Tutu!.:"

of' Em'olwiUl manufacture is import.ed to New York ill small flnantit.ies. The flesh is chu-k 'llHlnot

usually <lttl"aeti,,~, although wlJolesOIlw. They appears to at.tain a greater l'ize in America
tban in Eun~pe, onii\ of five huudr~l }10UllUS. 'in th(~ Med'irenaneml lwing \.'Mnsiu~~ mth"l' a
monst.er, while in America t.heir weight is not ullfrequ(~ntlyginm at from twel \'C to fift(Wll hUlJdred
]10ull(ls.

Nothing definite is knOwn in regard to their mode of rel)tot1llctioll. The eggs aTe 8a~tl to be

depositel1 early in June, antI the 'young at hatching, according to Yarrell, weigh an ounee and a
half, readling a weiglJt of four OUll('..eS by August, ami thirty Ulmces b,\' Oet.ober.)

Mr. illattlJew .lones, of Halifax, Noya Scotia, writes: "The Tunny IS vp,ry wmmon un the eastern

coast of Nova Seot.ia in summer, and is known ttl fif;bernu'n <llld oth(~rs I1S the' AllJicore/ 'l'he Ite\~.

•1. Am bruse informs me that it regularly visitoJ St. )Jargaret's Bil,.V en'lry SUUllller, several specimens
bein/{ taken and rendered down for oil. They were part.icularly abundant in 1876. They are

lle"er seen in the Basin of Minas."
Captain At.wood contributes the following note on Horsc·Macke-rel in Ca}l(l Cod Bay:

"The.y don't ('Mme till the weat'}ler gets warm. \Ve don't see them at first when we OOghl
setting mackerel nets, but about June they are liable to apI~ear, and we find holes in the net,s.

Sometimes in September the;.,. gill them for the sake of their oil. My brother had fort;p,twen holes

through one eight:\'<rard net in oue night. When the;y strike a ue,t tlHW go rigllt through it, and
when they go through it the hole immediately becomes round. It looks as it' .you could put a half

bu!'.bel tJlTOugh it. I said in JUS Lowen Institute lectures that a shark in going t.hrongh a net

would roll Wmself up in it, hnt t,he Horse·Mackerel get right tlJl'Oug11, and the 1101e tilat they cnt
could 00 mended in five minute8. The flshermen don't dread them nmch because they lio the

ueh, so little iujurf. i'hey remain with us through the summer and ea.r1s autumn, when they are

killed. for the oil. When they lU'e hert', they feed Up01l an.y small flsb, and when menhaden were

heu.J I have seen them drh'e the llar-bor full of them. I have seen the IInr8e-)-1acl,er{~J 8wallmy

dO~...-fi8h whole weighing eight t)ounds. As fust as we got out the liverii of the dogfish tiler '''ouM
cMch them and eat them. There was a gl'eat deal of whitin g here at that time. Tlwy have
aJrnO/:!t totally disappeared. The Horse,Mackerd "eenlS to be the enemy of aU ki Ild~ of fi r;;h. Then~

--~-~------------------------------. -,-,----,----~---_.,

1 OrC!ltllu thy"Q,1U.-AeoordiJlj{ to Dr. 1"orlin, nu, Horst'-Mackerrl j~ quite abnutlaut in the Gulf of ~,l.int I,~t'"

rouee, espooially in the ba.y of Chaleur and of Gaepe, and nl~ in the Straits of Belle Illle ani! HlaIW,A 85hlo1l Ih,\·. IT
il:! taken in iuel't>lL8Ing Dumbe~ in the Gulf, partly by ,;pearillg and l'lI.rtl~" b.v bai ting_ For thi" laHer 1'111'f'OHe "tron!:
l:It~el hOOh""l'l are U8ed tied to lIOlid linell audlUloited with belTing-. Thill fillhing is Im>Elll<,utell m"l'l pal1kularly in tb"
1lay <:If Cha~\ll: Iloud oft' Cata.quet-t~, wb'~re iii \~ ()""" <.HW 1~\\11,1.,.,," weN> e"¥tu.,.,,,\. Tim ti"hit4l: ill .\uit1; exciting,
althougb tlr-eaome and -ln1ting Ii. good deal of skill, Min t,h" effom of the /ishes to esel'lW the." pnll with such "lolenee
lil'lto -enilan~ the IiVtlll of thfl fishermen by dragging them overbollrtI.-eanadisn FisIlery I~e.po]'t t,ll' I8!i:\, 62.

21 Jr"
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is nothing to trouble the Hor:'le-Mackerel until the killer comes, a.nd then they know it, I tell you.
The,1l the Horse-Mackerel will run! Some fiShermen sa~' that they ha,ve seen a killer poke his head

ont of the water with a IIorse-Mackerel in his mouth. I hflye knowh a Horse-Mackerel to :yield

twenty-three gallons of oil. The m;erage siz!' is about (light feet in lengtb.'H

101. THE LITTLE TUNNY OR ALBICORE.

This lish, Orcynw-I alliferafllli, knowll in the Gultof M,'xico, where it is confounded b~T the lisher

men wit.11 other similar species, as the"Bonitot and ill the l\oIediterralJ~allby the names" TOTlIliua'

('I'rie"t.,), "Carc:).o(") (\'ellie~), amI "Tanua" (Nice), has a /,teographieal range Yory similar tothnt of

the Bouito, exel'pt that it il:l fOlllHl in the Pacif1e OIl the east eoa-st,of Japan, and in the Malay Ardli

I~'11Igo. .1 t 1m" also been recorded from Culm, Dnlzi!, and tlle Bermudas. Tbis active species, whkh

atta.ius the weight of from thirty to fort~y pounds, firsj; made its appearance in our waU',rs in 1871,
when seytmtllurge s.:hools were obJ'l,(1rved 11y theFiflh Commigsion in Buzzald'8 Bay and the Vineyard

SOllJHl. Nearly every year Mince, thtl.Y have been I:lccn in greater or less numbers, but, as th<'y are
of liUle nlll.le for food, no eflbrt htls been madH to captllre them, DOl' fire tlleJ' often brought to tlle

marl.ets. This species, known at t,he Bermudas as the" Mackerel," is frequently 8eQIl in the

markets at rIamiltotl and Saint Georges.

III the Mediterranean its flesh is oonsiuered to be yery excellent. My own experiments with
it are hardly confirlllll,tory of this Rtatement, but in Southern Europe all the fishes of this family
are very highly el:loot~lIIed, and that it 18 not appreciated with us is perhaps due to the fnet that
we do not know how to cook them. I find the followiug note b~y ProfesRor Baird: "Flesh, WhPH

cooked, daJ'k brOWII aJI around the baekbone~ elsewhere quit.e dark, precisely like horse-mackerel.

Flelilh very firm, compact, and sweet."

Steams records its frequent occurrence, in the Gulf of Mexieo, where he hall observed iudi·
vidual specimens at Pensacola I1mI Key West.

The habits of this fish hnve not, been specially studied, but there is no reason to doubt that
they correspond closely with thOl.e of otbers of the snme family.

THE OARANGOID FISHES.

The members of the family CarangidO!, whicla is closely allied to the. ma,ckerel family, are dis
tinguished chiefly by the form of the mouth, and by the fact that they have uniformly but tweUtY
four vertebrm, ten abdominal and fourteen caudal, while the mackerel have uniformly more, both

abdominal and candal. Tuey are carnivorous fishes, abounding everywhere in temperate and
trollical seas. On our own eastern coast there are at leaat twt'outy-five sJ>ecies, all of them eatable,

hut none of them of much importance except the Pompanoes. On the California coast there are
two·or three species of this family, of small commercial importance.

102. THE SILVER IOOI·:P18HES.

THE BLt'NT-NOSED SRINER-SELENE SETIPINNIB.

This fish, knowll on some parts of the coast as the "Horse·fish," in North Carolina.as the
,I MOOllfish" or II Sunfish," and in Cuba by the llll,me ·'.Jocobado," was called by DeKay "Blunt·nolied

Shiner," and since this na.me, sometimes varied to "Pug·nosed Shinert is in common use in the

"Sew York Wl1rket and in Narra.gansett Bay, while the otber names are shared by otb'erSIJt.lCie!:l,
--------_._--~.

1RORSl!;-MACXBRlU,.-Ona weighiug three hundred pOlmd8 W&l! harpoon.m at MiD(J~'ll Ledge Augllllt 10, 1659, by
a seaman OJ] the UnitOOStaWll lIteamer "Granit.e,." Another, DiDe fu.~ in lengj;h.M»l weighing IJixbOJl-llred Mid four·
tae.n poundII, in Marblehead Bay a.bout the lIllme tiUle.
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similar and dissimilar, it, seems the most suitable for general adoption. The fish is found every·

where throughout the 'Vest Indies, as well a<:1 in Northern Brllzil and ill the Gnlf of Guinea, the

Gulf of MexicQ, the Gulf of California, and lOolltlrwanl ahmg tlw ~(last t(1 Panama, hut ita" not.
been found ill BumpC'. In Eastern Florioa it is not. Ycry UlJUsua.l, beillg fn>f]l1ently takell ill the
Lower Saint JOIlll'S, and sometimes driven lip as f;1r as Jaek~Ollyille b.y east;~rly stormii Here alld

in tIl'<", Indian RiveT it is kUOW1\ a>l tlw_ "1\Iooufi",ll.'· It ill a frequel\t ;mmuwr \'i",it(;H' all ahmg HI(';

coast lHI far nortlt as \Vood's HolI, i\1assaehusettR, ,,-bere it has a peeulial' II:lllW, tlw pt~oplp th"re
calling it the '"Hump.bac1;:ed Buttel'flsh." The specie,,; attain", tlH' lf~ngth of ten or t,~elV{> illclJe.'(.

ftnd i.E> ('ol;tecemoo an (',xceUent artic\r· of food. COlll,'101"ra:!.)h>. nnmh"y,;.. an> brougllt ye\nty to New

York, but elsewhere it rarely appears in the market". YOlm;: from tbree indH,1'< ill h'lJp:th

upwards are found, but we hav.\ llO defillih.\ kllOwlf:'dg'f' a;; to it... breeding h:lhits.

TUB SILVER MOO:K·}'ISH-SELEN:E ARG-El\'n-:A.

This species is almost, certain to he c-Ollfused b,Y fi;;Ltenncu witll tlw (Jlle last dN;;cribed~ which

it resem111es and i;; often spoken of nnder the ~ame names. It nCrlUl:\ abulH1antls on OUl' coast as
far north as ""'ood's Holl, and is found in the \Yest Indies, in Brazil, (Hid ill the Glllf of Mexico,

as well as in the I'aeifie, from the G:uIf' of California to Panam:-t.

The yonng of the Silver Moon-fish is abuwlant in our waten;, and has been frcQuentl,Y ta1iCIl
in Massachusetts Ea.,'!', and, in one or two instaHces, as far north :11, Halifax, No"a Scotia. Tbcir
bodies are HO thin that they can be dried in the sun without the use of any !)rel:ler\T ativcs, without
loss of form amI color. 'I'hey are, oonsequenn,'!'l of llO importance for food. In the Uhes3pcake

this fish is often called by the names" Horse-head" and l( Look·dowll."

lOS. 'IRE CAVALLY. THE SCAD, AWD THE ;JURELS.

'fHE CAVALLY-CARA":'IX IIIPPOK

The Cava,l!y of the Gulf of Mexioo and EaeternFlonda-the " Hol'~ Crevalle'l of South Caro

lina-occurs abundantIJ-' on our Southern coast, and has been recorded by Professor Poe;}' from
Cuba and by Cope frum St. Christopher aud St. Croix. It. is genel'ldly di1!tribnt.ed throughout th~~

W~st IllIlies, and is found along the l)aciftc coast from the Gulf of Ca,lifornia to P.'tlntll)'l. Tllt;
species was originally described from speeimells sent from South Oarolina by Garden to Linlla~lls.

The name ofthia fish is usually written and printed <lCrevalle," but tile form ill COlllmOIJ use RlUOlIJ.f

the fishermen of the SOllth, "Cavally," is Hearer to the Spanish ana Yortuguesc Ilames, Caw)}/(!·

and Oaba.na, mooning" horse." The name ll-f! used in South Carolhla is a curious reduplicatioll t

being a combination of the English and Spani~h names for" horse." It should be carefully l'{'ffit'lU'

bered that in South Oarolina the name CrevalliJ is most generoUy applied to quite auother fish, Ole
Pompano.

The Cavally; lUI it seerns most appropriate to call Oaranx kiPP08, though in individual {~aSeR

occurring as far north as Cape Cod, and even, in one instance, at Lynn, Massachu8et-t-l'I, is Ilot
commonly known in the United States north of Florida. Storer remarks: "This ii/,h if; 80

seldom seen in the waters of South OaroIina that we are unacquainted with its llabits.'! I

obser-ved a apooimell in the Jacksonyille market in April, 1874. Ooncerning the Cll,'mJI,v of
Southern Florida, whiclJ is cit.her this or a closely allied species, Mr. H, S. Williallls write,S:

HIll the Indian River this is one of the best of th4:llargervarieties. ItIS sea-SOlJ is froID the 1st
of May to November. It ranges in.weight from tbr-L~ to twent-J-' IlouDds, bein~ larger \lnd more
numerons to the soutbward toward the M06Quito Inlet. The 80Uth end of Merritt's Island and

the inlets· opposite old Fort Capron seem to be a sort of headquarters tor the Cayalli. Whim in
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pursuit of prey they are very ran3110ns and move witLt tbe rapidity of lightning. They readily
take a troll eithet with bait 01' rag. The favorite mode of captnring tbem, as well as all other

large fish that feed ill shallow water or Ilear the f'.hore, is with a ritle. The bigh, rocky shores
aftol'd ltIl excellent opportunity for thi& sport, though the rapid mO\'emellts of the fish render
them very difficult targets."

:0.11'. Stearns writes: "'1'1Ic Crevalle is common on tllfl Gulf coast. III 'Vest Florida it appears
in .May amI remains nntil J::t1e in the fall, and is equally abundant in the bays and at sea. In the
baSi; it i!$ lIotic~'ablc from the rnanner ill which it preys U}lOIl tiSll sma ncr than itself~ the Gulf
mellha-Lle·n au(1 mullet being the most commOll victims. On an-inti it eontains fipawn which it
probably deposits ill the salt-water bayous, for in the fall sehool!; of youug are seen coming out of

tbose ]l];.WCS Ol] their way to t,h~ sea. 'These y{Hlllg are t,h('11 of ahout OlJe pound wdgbt, apperu·jng

to tlw ca~nal obserww like pomJluno: amI I 3m to\(1 that they l'qtutl it for edible. purposes. They

ilTe ean~ht llccidentall;\- hy 8eilles and trolling-lines. l.Jurge ones an~ not cOll~iderl'tl choice food, tJlC

tl.e..~lj bei1Jg dllrk alld almo.~t tll,~teJess. Tne ilxerngt< weight is twelve pmmds; occasionally thex
at,tain tlH~ ;size of'twent,Y pounds."

Prof~ssor Jordan fOl1w.l this species abundant in La,k(l Ponchartrain.

THl'~ (;. OGGLER~UAR ANX CRl:MENOPlITHAL)I"t':-l.

This fish, called ill the Bermudas, where it is of some importa.nce as a foM-fish, the "Goggler,l'
ur "Goggle-eyed .Tack," and in Cuba the "Ciehana," O('~UrR in the West Indies and along the
Atla!1tjc ('».<let of tbe United States north to tbe Yjneyard SOUIll!. It is also found at Panama :wil

in the Gulf of California, and in the Indian Ocean, the Red i:5ea, and off the Mast of Guinea, while,
as llns been !'~markef1,it is abundant in the BL'l'mu(las. Its huge l protruding eyes are very notice

aule feature.., alJd the Bermuda name .seemil appropriate for adoptiOl1, since the fish bas with liS

Ilevet n'ceivf'd a distinctive name. Tn forID it somewhat resembles tbe $pecieOl IROlt dj<leuOlse~l, with

whieh it iH pro1Jably often confused.
Stearni'. !!peaks of a fish, common at Key West, which is known as the uHorse·eyed Jaek:"7 and

this may prove to be the same species.

THE ,JUREL-CARANX PlSl.,!UE'I.'lJ~.

'I.'his fish, known a,bout Pensacola as the "Jur~l," "Cojinua;," and "Hard-tail"; along the
Florilla eoast a.s ··Jl\(Jk·fish'l and "Skipjack"; in the Bermuda8 as the liJack" 01' "Buffalo Jaek";

ill SmIth Carolina as the "HQrse CrevalM"j at F()rt Macao 66 the I·Ho:rse·~faekere1'-';about New
York amI on the COR8t of Np.\V .Terse~.. as the" Yellow Mackerel," is found in the W estern Atlantic
from Brazil, Cuba, anll Ha;yti 1:<> Halifax, Nova 8o(ltia, where !lpecimens were secured by the United
8t~te8 Fi..slL Commission ill 1871. It is: ODi;! of the oomlllonest summer visitants of the We8t Indian

fauna along the whole (',ofl,st of Southern :N ew England and the Middle States, being elipecially
a,buudltut ill the Gulf of Mexico, and one of the eOIlllUonC9t fiabes in the Bermudas. This fish is

,occasionally brought to the New York market, but is: of no speciaJ. importance as an artic1eoffood
north of the Gulf of Mexico. Oonee:rning its habits ill those watem, lb. Stearns baa contributed

a very interesting aeries of notea. They are especially entertaining, siuoo Dothing has previousl~'

.heen known of its life-history: .

"It is extremely a.bundant 6'Verywhere on the Gulf coast of Florida, Alabamo,)and Mi88i8Billpi.

At Pensaoolait is one of the import:wt fishes of tradel and is highly prized for food. 'It ,is Otic of
the class of wigratQry ftshoo of this coast, like the pompa.oo, mullet, Spaniah D1l;Wk6l'f'l; and red
tl.sb, baYing certain seMons for appearing aud disappea.ring on thee coast" &lJ,d also lJ,Jl8 ha-bita during
these seasons that are peoullar to themselves or tbejr class. .It appears on ,the 008St in "",,-prll, in
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sniall schools that swim in shoal water near the bead! during pleasant wcatllcr, when there is little

or no surf, in eight or ten feet of water, and in stormy weather some little distancc frol.\l the break
ers. Their moycment is from the eastward to the westward. As they seldom swim at the surfac(\

their movements can be watclwd onl;y when in shoal water, The schools 'running' in April ami

first of May are usually smaller thal.l those of a few weeks later, but the iudh-iduals of the first art'
l>omewhat larger. The mass, or largest 'rull,' comes in Ma~', and it is on the arrival of thei:;e that

s(lLools are first seeu ('omingin the inlets.

.. A 1l0tice<~bIe pemiliarity of the Hard-tail eOIDpumd \vith "OUle other CO.l.lllnOn migmtor:-- u::<hcs

is that tILe first schools do not stay about the months of un inlet and along the beach \H'eks hetiwe
eoming inside as those of thtl latter do, but eontinue their west\\'lll'd 1ll0H'uwnt, withont ~N;ll.liHg'

to 8WP to f(\(>(1 or pla;v, until thp tillle has come for a gl'lleral mO\'CIlH'.l.lt towarlls the l.La~·s. III rids.

way thc~' mllst be distributed alollg' the COURt, with no llTH"'jual aceulllulation at lln.y olle point.

When ouC(\ illSid<>, the numerom; schools break up iBto sl1lall~\r (JIll'S of a dozpn or tlYO fish, wlliell

are fouod ill 3.\1 parts of the bay dUl'iug the. SUll.lwcr. Oil' their arrival the larger fi"h ('on/ain

spawn, whieh in .luly and August becomes quite full, after which llOlle arl' seen but the ~'(lllllg- ti:-;h

of' about ten inche8 in leugth, ulitil there iii a general mOH'lII(~nt towards tile sea. It i" belieH'd

that the adlll t fh;h spa.wn in tLe ba,~'s, but the (l1\l;y cvidm.L(le to snpport that helid ii; that thl'~' ('Olllt:

i118ide with sjJltwn, go away without it, alld tl.La t very young fish are fOUlld there. In October awl
November small Han.l..tI~i1;; aro (laught ill Santa Rosa SOlllul, llleaSUl'l11g fi\-e and six illcIH:'_~ in

hmgth.

"The smallest of the "pril.lg l'un are llille or t(m inches long. Adult fish mcaSllru twel\'{~, four

teen, a.nd fifteen inches in length, very rarely more than the lflf>t. Dnriug the .I111111t11O' of ()dolwr

aud November Hard-tails leave the ba:YI;l, formed ill srnall schools anll swilmllill~ below the 8\l.l'filCe

in deep water. Tbe ollly time tlmt they can then be seen i!;i when they eross tbe •baTs~ at the inlet

or saudy shoals ill the bay. A few strllggl(,rs remain in PeIHllIeola naX and Santa Hm"a SOlllld

all winter, whieh are taken no wand then with hook aml line. I 1mYC fouud them i u a hl!!l·

dance in winter on the South Florida coast, where, owing to }('.ss variable comlitiolls of tll\~ w~ltcr,

their l1abits are decidedly tlitl:erent. 'I'lle Hard-tail i." a most \'orac1ou.'l iisu, waging actin1 wat'

upon the schools of small fish. Its mOY(lllitlllts are rapid, and sometimes in it.s eagerues>l it \yill

jump high out of the water. It has its eHemies also, for 1 hM'C S(l~n whole sehool,.; drin'l.l a"llOl'(1

b;y sharks and porpoi~el;j a great lIlany are destro,Y"d il.l tiJis wa~·. Hartt-tails am caught -jill'lhn

market in seines."

THE CUllA .1UREL-CARANX :t'ALLAX.

The occurrence of this species on our coast was 61'.\lt aunounced by n dra.wiug matle hy )Jr, ,J.

B. Richard of 11 fish takel.l in South Carolina. Upon this drawing HolbrOOk founded IIi:;; slwdes,

G. Richardii. Garana: fallax oceurs abuudantl.y throughout the 'West hulks und along tlw ()llif

coast of the United States, and it, is by lIO mean!! impossihle that stragglers I'lhoul1l tnlYlI

found their way to ()barleflton. Accordin g to Profe88or POf';'i' ~ t,hi8 fh.1.L flU..", been 1'1'011 ioitetl lhJlll

sale in Cuba from time immemorial, aIHI with good reasoll, 6inc~' wall;)' disastrous cases of sickm'''s

hM't' followed jts nse as food. This species occurs, according to Jordan, from the Gulf of Califol'lJia

to Panama; and al!W in the East Indies.

THE ROUND l{OBIN-DECAPTERUS PUNCTA'l'US.

TheRouoo Robin, or, as it is ca.llel1 at Pensacola, the H Cigar-fisb," occurs in the Bermudas,
",bere'itjsan important food-flslq it occurs al80 in the We:.t Indies Q,l.ld along the coast of the

Ullited.Stateailorth Q8 fa.ras Wood's Holl.
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A closely related species, Decapterw; lnOAJarellus; is found also in the 'Vest Indies and along

the eastern coast of the United SiMes. According to Stearns, indi"idual~of this species are rather

rare in the northern part of the Gulf, but more common along the South Florida coast. They live
in shallow water and in harbors, usuaU.r moving about in small Bcbools. At Key \Vest they are
caught ill seines; and are eaten.

'.rHE SCADS-TRACHURUS SAURUS, ETC.

The Scads, known in England as the "Horse.l\1ackcl'clfl," appear to occur in all temperate

;and tropic,),l waters. The distribution is gi.ven by Gunther a8 follows: "From the COftstf! of the
temperat(l parts of Enrope, aloTlg the coasts of Africa, rOlmd the Cape of Good Hope into the
East Indian sea,s. to the coasts of New Zealand and West America." As has been shown by

LUtken, Steindaehner; and Jordan and Gilbert, three distinct species are confounded by GUnther

under the lIame Trachu1'1Js tnwhuru8.
III EurolW our Scad ranges north to the TrondlJ,iem Fjord; latitude 650, and if'; said to OCCllr

.as far sout,h as Portugal. 011 the coast of Holland it is knowIl as the" Marse Banker," or "HoI'S."
It is interesting to American ichthyolobrists, since the similarity of its habib; to those of the mell
hadeu; so importaut in our waters; caused the latter fish to he called among the early Duteh c(llon·

ists of Xew York by the sarno name. European writers describe the Scads as occnrriug npon thmle

.coasts in schools of immense llumht"rs, and it wnultl seem that a1t.hongh their manner of Rwimming
resembles that of the menhaden, in their other habits the;y more eloseJ;y resemble onr own bluefish.

'.rhey are considered to be fOOiI-fishes of' fair quality, and aUain the length of about twelve inches.
'.rhey are supposed to spawn about the same time as the mackerel. Olliy three spceimeus of this

,species have ever been taken in the United States, one by the :Fish Commission in SOllt,hern New
EnglaTHl in 1878,lwd subsequeTltly two others by Jordan aud Stearns, at Pensacola. In OaJifor·
lIia, accol'diug to Jordan, tbe allied species T. picturatu8 occurs and is known al; the" Horse·
:r\[ackcrel." He continues: "It reaches a length of about a foot and a weight of legs than ft pound.

It range8 from Montcre;y southward to Uhili, appearing in oalifornia in the summer, remaining in
:tlle spawning seagOI], and disappearing before December. It arrives at Santa BaJ'bara in .July, and
at :\Iontere.y in August. In late snmmer it is exceedingly ~bundant. It forms part of the foml of
largt\r fishel'l, and great numbers are salted for bait. As a food-fillh it is held in low esteem, but
whether this is due entirely to its small size we do not know. It is identical with the well·knowu
,Mediterranean species." .

THE TlIREAD-FISH-BLEPIIARIS CRINITUS.

This lish, alMo known aA' the"Shoemaker·lisht is found along (Jur coast from Cape Cod to tbe
Caribbean Sea, as alSQ ou the Pacific coast of tropical America. It possesses DO importance in
our Atlantic waters, but on account of its strange shape and the long threa<l·like apI,endages to
its fins, which float behind it to the distance of five or six times its own length, it is often brought

t{l tbe markets as a curiositJ'_ "It is not found in California," writes Jordan, "but in We,s.OOm
Mexico it attains tbe length of two or three foot, and is brought to the marketB for food."

104. THE P01tPAN08-TRACHY5'OTUS CAROLI1I1JS, ETC.

There are four species of Pompano in the Western Atla,ntie, very similar to each other in

general appearance, but casH;y di&tinguished by differences in propOrtion and in the Ul,lmber of

fln·rays.
The commonest and hy far the most important apecl6llJ, the Cilro!ioa Pompano, Track1J1Wt'lM

ca.rolin1Ul, bas the Ileight of the hody contained two tn two a.nd two·thirds times in tae totalleflgtb;
tllo length of the head five to five and one-third timefJ; one of tbe-candBrllobe8 four time~ It bas
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twenty:fouf to twenty·five rays in the second dorsal, while the anterior rays of the dorsal and

anal fins, if laid ba-ckward: reach to the middle of the fill.
Tbfl Round Pompano (T. onatus) has the height of th e body contai ned two to two and one-third

tiilles ill the total length; the length of the head five to five and one-fourth times; one of the
caudal lobes three and a half to four tillles. In the second dorsal are from eighteell to twent:r·one
rays, in the second anal from sixteen to nineteen, while in t,he Carolina Pompano there aTe twcnt~T

one to twenty-two.

The Afrieau Porn[Iano (T. gQ1"t';f'n8is) resembles in g!:'lleral form tllt~ Hound I"mllpallO, t,hough
!«>mcwhat more elongate, while the bead is larger, being coutained four and a half times iu tlle

total h'llgt.h. The anterior rays of the dorsal and anal extend be)'ond the llliddle of the fiu, if laid
ba.ckw<lt'd. In th(~ IlUmber of tlw nu-rays it eorrespolUls most closdy with the Round PomJmno.

'fbe Hanner Pompano (T. glauc'U.'J) has a- "olllewha t elongate body and a small head. It is
milch thinner than either of the other species. Its sil\'ers sides are marked witl! foUl' blackish

vcrtieal st,reaks; the best distingDishing mark is ill the length of the first rays of the dorsal and
anal, which extend back nearly 1<) the tip of the camilli fin. Tlw n:lIIH;~ Pompa-llO, upplied in this

country to all of these fishes, is a Spanish word, one of the meanings of which ia "grape-leaf."

This name is appliell in \Vestern Europe to a very different fish.

TIlE OOM..l:lON PO::o.1PANO-TRACHY;>;101.'US CAROLIKUS.

The Common Pompano or Caro1ina-Polllll~mooccurs in hoth the Atlantic and PaC'-ifie waters
of tile LTnit-ed States. On our pa,stt\ru coast it ranges uort,h to CaVI~ Cod, south to Jalilaica, east

tQ the Bermudas, and west in tIle Gulf of Mexico, at least as far as the mouth of the l\J ississip[li

RiW'r. In the l'acilic it is rare, and as yet known oul,Y froUl the Gulf of' elllifornia, where it bas
recellU~' been observed b,r Mr. C. II. Gilbert.

III our Xcw Eug-Iaud aIIII :Middle Stares it is a Hummer visitor, appcaring in Junc and July,
and departing in September. A\t.bongh it. is at present impossible tQ nscertain the lower limit of

its tt'lllperatUl'c range, it is probahle that, it correspond", ver)' llearl~T to tlHI.!- indiC11ted by II, harbor

temperature of 600 to 650 Fa1Jrt"llbeit.

This species was described at an earl~' day by Lillnmus from South Carolina, aud ne,er lmd
b(~n ohserved in any numbers north of Ca,pe Hatteras until the summer of 1854, whel.l Prol'ellSOl'
Baird discovered them near Great Egg Harbor. In his ,. I{cport on the Fishes of New J('rse~'" he

states that he had seen them taken by thousands in the sandy coves on the outer beach of Bt'ilf;,

ley's Point. Thes!:', hQwever, were young fish, few of them weighing more than half a. pOllnd.

In 18U3 he obtained hoth sllooies in Southern Massachusetts, where in subsequent rears th('y
han> been frequently captured.

" M.y first acquaintanoo with the Pompano ill New Eugland," writes I'rofes8or Baird, "waH ill

1863, during a residence a.t Wood's Holl, where I not unfrequentl:,T caught young Olles of a few

inches in length. I was more fortunate in the sommer of 1871, which I also spent at Wood'S Holl;
then tlle Pompano was taken occasionally, especially ill Cl1[1tain Spindle's pound, {tlld I recei ved
at different timeR as man.y a-s twenty or thirty, weighing about one aud one-half or two pOUlltlS

eaell. Quite aunmbcr were caught in Buzzartl's Bay and Vine~-ard Sound in 1872."

It is a fair question whether the Pompano has recently found its wa)' into 110rtbern waters, or

Whether ita pre.sence was unknown because nobody had found the way to captnrc it. '""hen
Mitchill wrote on the fishes of :New York in 1842 he had access to a single S[leeimeu wldcll had

been taken off Sandy Hook about tbe ;year 1820.
'I'hespa.wuIllg times and breeding grounds of these fishes are not well knowll. Mr. S. C.



328 NATURAl, HISTORY 01<' AQUATIC ANIMAT..lS.

Clarke states tbat in the Indian River they spawn in l\-Iarch, in the open sea near New Smyrna,
Florida. It is 8upposed that those visiting· our northern coasts breed at a distance from the shore.
The eggs, like thOile of the mackerel, being lighter than the watt>r, float at or near the surface.
The Pompanoes may, howeY{~r, 11(1 t,ruly migratory, seeking the waters neal' the NJuator ill winter
and followil1g aloug a coastwise migration, north and south, ill summer, They are rapid, power~

ful swimmers; their food COTlsi~t8 of mollusks, tlm softer kinds of crustaceans, and probably the

young of other fishes. S. C. Clarkt, remarks that they IllINe beeu known to Lit.e at a dam hait.
Genio Scott remarks: "ft is mullet· mouthed; never takes a hait except b.y mistake." Their teeth
are vcry small fl.ml di~appear with age. As seeu in the New York mad;;et the.y rlllely ex(;eed five

or six pounds in weight. I tluote in full the observations of .Mr. StearnS:
"The COOllIlon Pompano is abundant 011 t·he Gulf COllst from the Mississippi River to Ke,y

'Vest, autl,llfoi far aiol I can learn, is mre bfl,\'ond this westernlitnit until the Ylleatan coa",t is readwd;

wl1ere it is eommon. It is cOllsit!pre<l the cboieest fish of the G-nU' of hlexico, and has gre<lt (~·Olll

JnprciaJ demaml, which is fully supplied but a few weeks in the ,)"f,al', lJamely, when it arriv('1> jll

spl'iug. Tile Pompauo is II migratory 1i1,,11 ill tIte Pensacola rt:'gion, but I think its habit's 011 the

South Flol'ilLa coast are sucb that it cannot proper'ly he so dassed.

".At Pensa.cola it comes in to HlP coast in spring and goes away from it hI fall, whilt· iIt Sontll

l;lorida it is l"ound throughont the :\'ear. In the former I;ectioll it appearS 011 the coast ill 11arch ill

schools val'yi ng in IIUUI lieI';; of i n(}i\-iduals from tift;\-· to three or fourthons,md, which eOllii tltllO to

'run' lilltil the latter par~·of Ma,}', when it i~ SUJlpo,<wd that they al'e all im'lide. 'l'heir mOY(Hllellt

is from the eastward, and the;y swim as lH'ar to the f\hore as the stat.e of the wawr wiIllwrmit, n,ry
seldom at the l5urfae(', so as to ripple or break the water, although sometimes while playing ill f'ihoal

watl'r th(\y will jump into the ail'.
"Befure allY ~ehools enter tht:> Lays e,f'rtain ones will remain for dH'yS; or (\wm week~, in a

neighborhood, coming to the beach during the tlood·tiue to feed on the s!Jell-fish tlmt llboUllll tlJcre

awl returning again to deeper water on the ebb-tide. 'fhe boles or gullies in the sand along tlw

bench are their favorit.e feeding-grounds Oil these occasions. Sharks and porpoh,es purslH' the

Pompano incessantly, doubtless destroying- mall,}-. The largest number", come in April, awl SOllH'

time!:! during thllt month the first schools flre 800n entering the inlet!', others following II Imo"t

every da;v, until abollt ,TUlle 1, ·when the Rpring nm is said to he over. Evers year the.r appear it!

tbis way at I'tjusaCJola and adjoining bays, although there llre many more some years than others,

As the abundance is ,judged hy the quantity caught I think that the difference lllay lie mOr(~ ill
tim number of tishing days (pleasant OIJ€I;) than in the real numbers of fish present. The SiZl'S of

l'ompano that lIlako up these schools nre large or adult fish aver'.l.ging twelve or fourteen ineIws
ill length, and small fish (probahl;r ODe yeflr old) aVcTllgillg eight inches in length. The hugest

PUlllpallo that I lIayt\ soon measured nineteen and Q half inches in length, aud weighed six tlnd it

quarter pounds, the extremel;\' large fish caned Pompano of two or three time.ll that Bize probahly
being ,ltlother spe('ies. After entering the hays the schools of Pompano break up and the Jjt;!J

scatter to all parts wlJere the water is salt and there are good feeding grounds. Exoopt single
jrHii,idunlf,; tlwt are taken now and then, nothing is soon of Pompano until late in the fall; when

tber R,Te bound st>award. In regll,rd to it... spawning habits nothing very definite has been ltlarued.

It bas spawn half developeu whell it arrives and baH none when it lea,'€-8 the ba,ys. Large quan·

tities of the fry are seen in the ba,Ys all summer; which is some proof of its spawning inside. In
.Tune, 1878, I caught specimel1s of the fr;y varying in gize from throo·qnartersof an ineh to tbree
incbet; in length. Very many schools of these sizes were aoo{)bserved in July and AUgUBt of tbe
same and following yOO1'8 of 1879-'80.
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"The schools of fry go to sea in August and September. The older or allltlt fish lean' the
coast in September and October in small 8chools, that are only seell and caught at the inlet,; wjJel'e

thes happen to cross shoals or follow' the beach. Theso 1'OInl1I1UO of the fall are n~ry f;l,t aud in
ever.y way superior to those caught in the I;pring. As before mentioned, the Pompano i." 1<)\111,1 OIl

the South Florida coast all the year. The sea-beach ii'om Tampa Bay to Charlotte';; llaruor 'Wl~lll."

tv btl its favorite feeding-ground owing to the quantity of sltell-tislJ tltat occur there. It do!;'-" Hot

form in large schools as in the Pensacola region, alltl therefore is not t,akcu ill 8uch large li!lII11titit'S

by seine fishermen.
"Smacks from Mobile and Pensa-eola sometimes g"o to Tampa nay for them. I llU'l' lwell told

that Pompano are caught at Key 'Vest ill OOll~iderah]e l)u<lutities b~- hoo];: aull lim', allil r JW\-(l

known of a few being taken in that manner at Pensacola. It feedS ('ntirdy HJlOlI I-;lllall sll('Il-li"h,

which are crushed between the bones of its pharyIlg'cal arch."

'.rHE ROUND PO)ll'AXO-T'RACJIYNOTUOl OVA'lTS_

'.rhe Round Pompano, in the South somet.imes e<llh'd the "SllOre Pompano," is known ill r]l('

Bennudas by the lIame "Alewife." 'fbis fish is ','cry oftell confused by market ·1U1'1l with tIl(' Cam
lilla Pompano, and I have seen thew sold tog'ether ill the ChariestNl lJIurket Ululm' the same llame,
just as I have seen the ;young of four species of the herring famil,\' s01l1 illdiscrimilJately in ::-.'t'W

York.

The Round Pompano is cosmopolitan in its distribution, occurrillg ill tht' Korth alld ~ollth

Atlantic, and in ,arious parts of' the Indian Ocean. The :mullg' h,lYC been obtainefl in tIle lJarllOr

of Vineyard Havell, Massacllll8etts, and at Beaufort., South Carolina. H is prohaule tbat till'.

species is far more abundant in (Jur waterll than we nnw suppose it tn be. About th(~ B('rllllulas

they a;re sometimes very abundant, and in 1375 It liebon\ of them, numbering ~ix or >,>\)VC1\ hum\n'.',

was seined on the 80uth Iilhore of the isla-nd!!!. 'I'he:y are there highly esteemed for table Ilse,

TIu: AFRICAN PO)tPANO-'l'UACIIYNOTUS GOltEl~NSIS.

This species, Orif(illUlly described trom the Island of Gorea, Oil the west coast of Afl'il'a,

was observed by the writer at the Bermudas in IH7ii, and in 1877 was discovt'n~d in I:lorida. It
is the largest of the Pompanos. Two or three specimells, weighing- from fifteen tn bl'llt~' jlOllllds

each, have been sent froID Florida to the New York markp-t. Oue of these, taken at ,Jupiter J lJlet.

was sent by Mr. Blackford to the National Museum. In the GuU of Mexico it is uvt IllIU'''Il:l1,

being known at Key West as the "Permit."
Stearns remarks: "'1'his fish is rather COJIlIDOn along the lower ('Ild of 'the Florida- I'ellimmln,

speeimens being -caught quite often in seines a.t Cedar Keys, antI at the Illullet fislH'rie8 of Sarn':'ota
and Oharlotte's Harbor, and also Key 'Vest. It is said to attain a considerahlf\ size-tiltl'ell or
twenty pound epecimens being common. It is not a cboioo food·fish whell SQ larg(', lllUl ,'nil

smaller ones are comparatively dry and tasteless. I havcnot found it north or west ofCpd~H'l\:(''\S-''

THE BANNER POMPANO-'.rRACIIYNOITS G-LAt;CUS.

ThiS species is a member of the 'Vest. Indian fauna, lllul occflsiollally o('enrl; at th(\ Berllludas.

Stearns remarks that itis obtained frequentI)" at Pensacola witlt the other sprcies, Intt is Hen,r
veIyoommon ia seen only in the spring and is not valued as a fnod-til'lh. Professor .Jordan., , ,
writes: "Along the Carolina and Gulf coast,R it is not rare. ..<\t, Pem;aeola it if'. known aoS the
~ Gaif.top~UPompano,' and is held in low esteem." An allied species, Trachynotus fasl'ia,lrUJ, has

lately been noticed by Jordan and Gil bert Oll the Pncific side of tbt, 18tblllUfi of l'uUllma.
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105. THE PILOT·FISH-NAUCRATES DUCTOB.

The Pilot·fish, though of little or no economic importance, deserves passing mention, since it is
so frequently referred to in literatul"{'. H is occasionally taken OIl our nOll!>t. Uaptain Atwood
ruf'lltions It specimen which wa-s taken in a mackerel net in Provineetown Harbor, ill October,

1858, A whale-ship had corne in a few da:ys before, and he supposes that the Pilot·fish had fol·
lowed it into the harbor.

;; The Pilot-fish (N, ductor) is a truly pelagi(: fish, known in all tropieal and temperate seas.
Jt~ IHlme is dorh'ed from its habit of keeping company with sbips aud large fish, especially sha,rks.
It i1> the l~ompilusof the ancient", who describe it as llOinting out the wa;v to dubious or embar
raRBet! sailors, and as announcing the vicinity of land by its sudden di'mppea,rance. It was there

fort', regarded as a sacred fish. The conTJeetion between the shark and the Pilot·tislt has received

\Tarion!> interpretations, some observers having, perhaps, added more sentiment than is warranted
by the adual facts. It was stated tbat the shark never seized the l'ilot-fish; tllat the latter was

of great lIRe to its hig compauion in eondueting it and showing it the wa~.. to its food. Dr. Meyer,

in his' Reise 11m die Erde,' states: 'The Pilot s\\ims couRtantl," ill front of the shark; we ourselve"
haw seen three instances in wbich the slJal'k was led by the Pilot. ,"Vhlln the shark Ileared the

ship tlw Pilot swam close to the snont, or near one of the lwd,oral fins of the animal. Sometimes
he darted rallidly forwards or /Sidewards, as if looking- for something', and cOIll,;tanUy went back
ag-ain to the shark. '''Then we threw overboard a piece of hacon fa,stened on a great hook, the
!'\hark Wflo; about, twenty paces from the ship, '''jth the quickness of lightning the Pilot. came up,

!muM at the dainty, and instantl,y swam back again to the shark, swimming manj' times round hifl

suont and sptlshing as if to give him exact infi)rmation as to t.he bacon. The Abark now beg-an to

pHt himself in motion, the Pilot AllOWing him the way, and in a moment he was fu.st npon the
honk,l Upon a later occasion we observed two PHoto! in sedulous attendance on a blue shark
which we canght in the Uhinese Sea. It secmfl probable. that t,he Pilot feeds 011 the shm'k's exere·

llH'llt,S. ket'l)S his iJompany fiJf that purpose, and directs his operations sol~l:r from thil'! selfiflh
view.' 'Ye helieve that Dr. Me.ver's opinion, as expressed in bil'! last words, is p~rfectly (~orrec.t,.

'nu' Pilot obtains a great part of his food directl." from tht' shark, iTl feeding on the parasitic cms
hle(~alH: with which "harks amI other large tishure infested, and OIl the smaller pieces of flesh
whiel1 are len, unnoticed by the shark when it tears its prey. 'l'hfl l'ilot, also, being a small fish,

obtains g'l'eater security when in company of lIt shark, wbieh would keep at a distance all other

fi"lw,.. of llrey that, would be liklo'Jy to prove dangerous to the Pilot. 'rberefore, ill accompanying

til(; Olltark, the Pilot is led by the same instinct which make,; it follow a ship.
;, Witlt regal'll to the Htatemellt that the Pilot it8elf iM never attacked b.v the shark, aU observ·

er"" agn'6 UH to its truth; but this Illay be accounted for in the same \Vay as the impunity of the

~wallow from tlw hawk, the Pilot·ftsb being' t.oo nimble for the unwieldy shark.

"The Pilot·fish does not always leave the vessels on their approael1 to land. In summer,
when the temperature of the sea-water is several degrees above the average, Pilots will follow
8bips to the south coast of England into the harbor, where they are generally speedily caaght.
PiloUlsh llttaiH It length of twelve incbes only. "'Then vel'S young their appearance differs 80

much from the mature fish that thto,Y have been described as a distinct genus, Naltclertlft. This fry

is exceedingl.r common in the open ocean, and eonstantly obtained in the tow-net,; therefore the
Pilot-fish retaius its pelagic habit.. also during the spawning seaSOD, and some of the spawn found
br "oj'agers floating on the Jo1urface is, without dOubt, derived from this species.")

IIn thi!l Instance OlIe ma.y entertain ",all()Il(l.ble dOllbtll all to the uElt'fuln_of the Pilot to the flhark.
"Otll'lTRER: l;tudy of lo'illbe!l, p. 414.
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The Pilot-fish has been observed in one or two instances about New Yor!{, a.nd has also been

recorded from South Oarolina. It is, howlwer, rare in tlle Western Atlantic, and our nlUSeulllslta\"c

very few specimens.

106. THE AMBER-FlSlIES AND THE LEATHER-J"ACKE'rS.

THE AMBER-FISII-SERIOLA OAROLI:NI~""SIS.

Mr. Silas Stearns writes concerning the habits of this fish in the Gulf of "Mexico:

"The Amber-fish is qnite common off the 'Vest Florida coa:st" oeeuning ill frolll ten to thirty
fathoms of water on or near the 'snapper bank.. ' throughout the ;rear. It is a very a.ctive fi.I':h,

swimming just below the water's surface, preying upon :schools of small fi;sh. It is rather shy of

a baited hook, and hut few ure ca,ught. it is a good food.fish. It attains a size of forty iudles

lengt.h and fift-een ponnds weight. Its ayerage size but littlt~ more than half that." 1t is also,

according to Jordan, ratber common on the Carolina coa8t., where it is known ail t.he ",TIWk.th,:h."

TlIE PENSACOLA UOOK SAL3WN-SERJOLA FALCA'l.'A.

The "Rock Salmon" of Pensacola, Scriola, fakata, is recorded b.y Stearns as occasionally

occnrring nea,r Pensacola in company wH~h t.hll preceding species, which it" resembh'S in Imhits. It
is caught with hook and line and is eateD; in his opinion, it attains a largm' size than the Amber
fish. There is 11 tbird species of Amber·fish of whieh the National Museum has received a siug-le

specimen from South Florida. It is closely related to the fish deserihoo bJ" lJuvier under the llame

Seriola Lalandii. The same species is somfltimes Rent to the New OdelUlS IIIu-rket, where all

example was seen by Professor Jordan,

'.raE CALIFORNIA Y};LLO'''··TAIL-SERIOLA nOnSAl,IS.

Another closely allied species, SeriQla dorsalis, (){',C1U:-; Oil tlle coast, of California, wheI't'" aecoru

ing to Jordan, it is known nnder the flameR" Yellow-tail," "'''hite Salmon," and" Cava-silla."

Of the "YcHow-tail," Professor Jordan fl~.vJ-\: "It reaclJe" f1leugth of fonr to five feet" alld a
weight of thirty to forty pounds, aud individuals of less than fifkell pouuds weight are I'fll'f'ly seen.

It rallges from Cape San I.JucHs northward to tbe Santa B:,uba,ra and Corouatlos blamls, where

it. is found iu great abundance in the spawning S(\flSOll, arriving ill J nly, and Ilt'parting ill earl.)

fall. It spawns about August 18. It is caught chiefly by trollillg. It feeds on Slluid and such

fish as the nucho",)' and sardine. As a fresh fish it ranks higll, although large individuals are

sumetimes coarse and tougb. 'Vhen salted llmI dried it is inferior to none on till' (~oa!<t, ranking

with till; white-fish ll.ud barmclHla,."

TIlE BANDED Runm:m-FlSJI-SJJ;RJOLA ZONATA.

This species has been observed as far north as Salem aud Bcn~rly, Massacbusetts. Several

t!p~imeus have been taken north of Cape Ood during the pa~'1t fort)' ,)'l~aI'S. It is a sIIlull fish,
rHrely exceeding six or eight inches in lengtlJ, conspieuou8 by reasoll of its brilliant amI beantiful

(~olors: and good to eat, though rarel.)· saved by the fishermeu who accidentallJ' capture it. It is

called in Southern New-EnglalJd the "Rudder-fiBh" ou account of its resemblance to tIle HIHlder·

fillb. of the ocean, Nutt&rates ductor.

TaE MEDREGAL-SERIOLA FAS<JIA'l'A.

This fulh, called in Cuba the" lIedregllJ.'l and in Bermuda the" Bonito", has ueen ohser\'cd in
South Florida lmd along the coasts of the Oarolinas. It is apparentl.)· exceedingly ram in the
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waters of the United Stat-es. In Bermuda it 8.ttains a length of two foot or Inore, and is higbly

esteemed as a tood-fish.

THE LE-A'l'HEI1-JAC.li:ET-OLlGOPLITES SAL<,RUR.

This fish, which is found throughout the 'Ve8t ImJj('s aud south as far !Hi Bahia, and Oll the
Pacific coast of Mexico and Centl'ul America, hus since 1875 heen sm'eral time!! observed het'lH'\\1l

Florida allu Newport, l{,1lOde Island. It is known to tiRhermen as tbe "Skipjackt shari llg this
name with a number of other scomllroill fishes which leap frOUl the water as they pursue th(>i1·
prey. It is ODe of the most beautiful and graceful fishes in (Jur waters, but at present i,;,; of lIO

e<:onoroic iInportance, its flesh being hard and dry.

TRI·; HU::"!\iBR-ELAGA1'1H PINNULATUS.

l'his "'-eRt Indian iish; known ,It K{~y ''''est a~ "SkiIlja(lk" or "Emmer," and at J"'ensaeola aR
'~Yellow-tail" or ,~ Shoemaker," is, according to Sh~arns, "ahundant 011 the western a,uo soutllcru
eoastiS of Florida. At Pensacola it spawns in spring; the young: fish are Seen in .July nno Augw.:t.

It is founo in the bays ano along the sea-beaches, seeming to prefer cle"w, salt water, swift currents,

and sandy bottolnf;. It. usuall;r moves in small sehool~ of a dozen 01' two individuals. It feeds

UpOIJ small fishes and crUl,t,aceflU8. ,"Vheu pursued by larger fish it jnmps repeatedly from Hw
water, ver.v llJlwh ill the saJ:lW wanner as the flying jjJ'jll, OJ)IJ' i1."1 flights am illuch sbvrtel' llUU

tJft.enm' repeated. This habit has given it the names of 'Skinjack' llud 'Runner' at Key ·We/o1t,

where it IWIJ' be .wen at almOlit ~nJJ' time. It jli) sometimes eaten at Key 'Vest, and at Hanum is

quite all important fish in the markets, being also exposed fur sale a.t stands Oll the streets, cooli~d

and read~" for u~e/"

107. THE DOLPBINS--VORYPlllENID.&,

'fhe Dolphins are found usually in ntid-oooan, where they feed upon other pelagic fishes, snell

as the flyillg.fil'lh. They are strong, rapid swimm~rs,111111are widely distributed throughout ali
t-flml)6rMe and tropical watel'S. The mUDe Dolphin is wrongl;yapplied to them, being the pe.c,nll.u

property of a group of small cetaceanR. They ar~ often caught by sailors at sea,. and are considert'.l

most excellent food. It is all alulilst universal castom before eating them t<J test the flef'l/ h,r

putting a piece of silver ioto the vessel in which they have been ('A}{)ked. it being a common belief

that if t,lle flesh is POi1ilOllOU8 the silver wiIl turn dark. Nll.rrativcf\! of ocean voyages aoouud in
llegcriptions of the beautiful colors of the Dolphin and the brilliant changes of hue exhibited hy

the <t,ying fish. There are in the Atlantic two specie!! of Dolphins, t,hough t,he number wa,~,

until, lately, supposed to be vel',)' much great-el'. But one of thel:>e; CQ'!'1JPkam,a hippurWl, i8 defilJitelr
knowll from our shorcs.

The )-oung, less than two feet in length; are beaut-ifully marked with numerous sOlall cimular

spots, and have, until lately, boon oousidered by many writel'B to belong to a distinct genus and
specie&. Dolphins a,re abundant also, it is said, in the Gulf of Mexieo.

THE 8TROMA-.IJ']i)OID FISHES.

108. THE RUDDEll-·FISH FAlIlLY-STllOJrAUIDlB.

The family 8tr0tn4teitJ,re ia represented 011 the 6aBt coaa-t u;r three species, two ofwbich are
important food-fishes, and in our Pacific waters by one species, the so--CftUed ·'CaIHo:miaporn·
pano)' The family is a small one, Btld it! widely distributed thronghout the. ,warm seas.,
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The" Butter-fish" of' MassllcllUset,ts a.nd :New York, sometiultls known in Xew ,Je:rsey al< the
"HarYest-fish," in Maine aR the" Dollar-fisht about Cape Cod as the" Sbeepshead." amI ;. Skip

jack," ill Connecticut HS til{' "Pumpkin-Reed," and at Norfolk as tbe "Star-fish." is common
betweeu Ca.pe Cod and Cape Henry. It JUlS beeu ohserred soutlt to South Carolina aud north to

1I1ai ne. It !Jas bepn found in some abuudance alolJg' t,he north Bille of Vape Cod in nets with
b:t.,;,,; aIllI mackerel. It i" a smutuel' visitor, appea.rillg ill our waters iu company witlt thl'! Illlu.d;:erel

nnd disappearing' about the same time_ Jt. appears to breed in the soumIs awl ill the opel! oceHIl
iJl .Jnne ami ,Till,)', amI the yOlWg- are fotlml in g«'nt ahulldanee ill .July, Augnst, and September,
sWimmillg about ill company with eertaill speeics of .ielly·/ish. Durillg' the~e J!/ont1Jl\ seycl'al large

sjlecif'';; of jell,)'-fisll, or sllIl-sqnalJ,s, art· foumJ. abundantly floating aLnut, in water!'; neal' the .':lIJOre.

aud each 0111', of the'll' is almost. iuYariahly accompnnkll by tell or tWl,ln', OJ' more, young Butter·

fishes, which seem to seek "Iwlter lIlIller their lliRks, and whidl, perhaps, may olltain a ~lJpply of
food from among' th(~ llmuerOllS soft· bodied invertebl':ltl's which are COllst,mtly beeoming' attUl..'!Jf!U
to tlH' floating streamer;; of their protectors. The yOUJJg fish, thus proteeted, rrmge from two to

two and a half inches ill lengtll. I have seen fifteen, awl more, sllelt-en.'(} IllHler au [lHli\-idual of
Gyane(! 1l1'ctica not more than three inelH'os in diameter. 'lihis refuge is not alwa,\'s Hafe for the
little fishes, for the,V sometimes are destro:,ed h~- the tentaeles oft-heir protpdQr, whiell an~ pro.... ided,
as e ....er.)· one knows, with powerful la;,;so cells. The little fisb seem to rise Itt t1](' flPP1~)ac-h of

daugf'1' amI seek refuge among the lobes of the nctilHistome. They are, of eotll'se, tlms saft, froill

the attacks of many kinds of larger tllShea whieh pres upon thew. hut tbey IIJCmsdn~s oftel1 till I
,'iet-ims to the stinging power of the jelI.r-fish allli aTe l1e....onretl. The habit of thus seeking slwllt-r

is Very much like.tho,t, of the MHlder-lish. The Buttl.'r-tbh attains all ;tn-rage size of sc\·ell or eigbt
inches in length, and is vt'r;y (If'ttm taken ill the pounds. TlJe ti8h('rlllen of ~oank, ComH"eticnt~tell
me that oft-tm a barrelful of them is taken in one haul of a pound-net. Till',\' are mueh ntlued for

food at Xew Bedfortl. \-""'hen sent t<l :Kew York tbe.y command a good price, anti tbe pountlmen

at Lobsterville sometimes eat them and consider them better than !>CuJI. Their flavor is excellent,
resemhling thll.t of the mackerel, though less oil,)-; it i!:! very palatahle when nicely broiled. At

many places, tor instance, Noank and 'Vood's Holl, they are thrown away. Storer stated that- they
were exteush-ely Ilsed as manure in certa.in parts of MaRI:I::tchusetts. No obscn·ations baw' lweu

made upon their food, though, since their mouths are nearly tootbless, it ReemH probable that they

SUbsist, for the most. part, npon minnte vertebrates. These fishes arc remarkahle on account of

tbeir brilliant, iridesoont 00101'81 wllicll, in freshly caught individnals, are as beautiful as those of
a dolphin.

THE HARVESl'-PISH-STROMATEUS ALEPIDOTITS.

This speciel:l hllf.l not been observed north of New York. Mitchill i"t1ferred to it in his work on

the fishe!. of N{',w Ynrk, publifShed 11l1Bl&, "aying that it deTi"tJ;(l it.. comlllOll mime," R:U'\'est-fi.:o.II,"
frOID the fact tbat it nsually a.ppeared during hanest time. DeKay, too, mentit)l~s 1l<l'Ving' had
seVeral spedinens in his possession. It is somewhat almlldallt at the montIl of thfl Chesllpt>alil'

and along theSouthexll coast. In the Gulf of Mexico it is l'ather rare; oc(~.asionall.v it if'! t{~k(~lI

in aeinfl8atPenlJaOOla. Dr. Gtinther. in his" Oatalogu<'- oftbe Fish£'s ofthe British 'Mllsenm,'1 mllkes

the Rstoouding statement that he has seen specimens from Ilake Champlain, Thf' 81'eeie8 ra.ug-es
Routh to Bahia, Brazil. It is not commercially valuable except at Norfolk, Virginia, where it is

conSumed for food in large qllantitieB, its market name being" Whit-iug,"
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THE CALIFORNIA POMPANO-STROJl:ATEUS SIMILLfMUs.

The California Pompano, Strollulfeus similtimug, is thus described b;y ProfcH8or .Tordan:
~~ This species, known here "$ the Pompano, reaches a length of eight inches and a weight of

rather less than half a pound. It occurs along t.he entire (~oast of California and Oregon, lJeiug
most abundant about Santa Barbara and Soquel, and is not known froID farther Bouth than San

Diego. It. ilppears in schools chiefly in tIle summer and fltllj occasionally, also, during the WilltCI',

its times t)f arrival and departure being quite, variable. It is said that it was an extremel.y rare

visitant till about 18iO, and that its abundance sinet;! then has steadily increa.sed, it being llOW
often fonud in greater qllantities than can be rca-dil;r sold. It feeds on worms, small crustacea, &e,

Nothing special is known of its breeding habits. As a food-fish it is heltl in the highest, repute,

the price of individual fish ranging from two to four for a 'quarbw.' Its flesh is fat, rich, and

excellent."

'TIlE BLACK RUDDER-FISH-LIRUS PERCIFORMIS,

Thi~ fish ill also called by tlle ih"bermen "Log-fish" and "Barrd-fish." It has been observo.'d
at various points along our coast from New Jersey to Nova. Scotia, where schools of them wer(1
several times observed oft' Halifax in 1877. It has hitherto been oOllsidered very rare north of

Cape Cod, I cannot doubt that it will be hereafter found at least 3S far south as Cape Hatteras

and llrobably along the whole length of our Atlantic coast. The habits of this fil:>h are lleculiflr in
tIle ext.reme. They are almost alwa;ys foulllI ill the vicinity of floating barrels and I:>pars, SOlllt'

timf',s ilJside of the barrels; hence the fishermen often call them "Barrel-fish," though the mo!;t

llsual name is B Budder-fish." 'rhey are occasionall~' taken in lobster·pots. Vllten crnisiug ill tilt'

:Fish Commission yacht "Mollie," off Roman's La,nd,July 13,1875, we obl5erved numerous sllecinwtls
swimming Ullder floating spars and planks. Sometimes as many as from fifty to sevent~·-fi\·ewert"
observed under a single spar, a doud of shadowy black forms being plaiuly visible from the deck.
We went out to them in a row-boat and succeeded in taking thirteen of them in the course of a

da~·. After the first thrusts of the dip-net they grew ahy and sought refuge under the boat,llud'\f
which they wouIeI sink far below our reach. A lull of flo few moments would bring t,hem back to

the log under which they bad clustered until disturbed again. When the boat was rowed away
they followed in a close-swimming school until we gained full speed, when they suddenly turned, af;

if by one impulse, and swam hack to the log or spar. Onoo they followed us about two hundred

yards from the spar, and then leaving us retreated to their old shelter, reaching it some time before

we could turn the boat amI row back to it. I bad before tbis tmpposed them to be quite UllllSUa.l,

but on tbis one day we must have seen two hundred or two hundred and fifty at the lowest com

putation. They donbtless have gained the name of Rndder-tlsh from the Ba!lors wbo have seen

them swimming about the stew!ol of becalmed vessels.

When the Fish Commission steamer has been dredging off Halifax, I ~ave several tilH~8

noticed schools of them hovering around her sides. They doubtle8S gather arouml the logs for the

purpol:\e of feeding upon the hydroids and minute crustaceans and perhaps mollnsca which
accumulate areund them. Their soomaehs were found to contain amphipod crust,oeea.1U~,hydroids,
a.nd j"oung squids, They are donbtlesa to some degree protooted by the apars under which they

congregate, in the same manner as their kindred, the Butter-fish, which swim under the disk of the
jelly.fish. Their colors undergo considerable change from 'time to time, pot'Isibly 90t the will of
the fish.

The Rudder-fish attains the loogth of ten or twelve inches, and is excellent eating. DeKay
states that the fishermen of New York, in 1842, called this species the U Snip-nosed 'MuUet," but
this name d0t'8 not appear to have become permanent.
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The fishes of' tllis faroil,\" are f'ound in all temperate and t.r0l'leal ~ea8. The Boar-fil>h aml tlll'

.Tohn Dory, both somewhat important. species in Great Britain, are memherl'l of' this an(] relat.ed
families. A sillg-Ie specimen; roeorded by Storer and Gill, the flp{'cies which is p{'cnliar to America

llJld deserihe,d under thfl Ilalll{\ Zcnop8is occllittuil, was t,aken oft Provineetown,

'rIlE I-IEx-T'um FAliIILy-HnAJ\HD..E.

The only memb{'r of' this falllilyof interest to 11" is the BnrJ»a Raii, called "l'omfn,t" ill

Bermuda, "\vlwre a, few indiYiduH.Is were observed by tlw writer ill lS';u. In 1,s80 all individual

was obtained ou the Orand Bank of NewfouIldland, ami llwre reeclItly tile species IHi" heeu fOllnd

to be 80mewhat abundant on the eoast of \Vasltiugton Territnry auc! Vancouver'!:; I.<dalHl. Till,",

species wa.'" (h,scrilwd from the coast of Sotlt,h America under the uarn(' Bnww ddlcn8ill.

THE OPAn FA~nJ_Y-LA)[PRIDID.E.

'fIJi s fa mil;v is rellrest'nted in tile A tIantic by a si11 gle 8 pecies, Laillpl" if; tll/ttatlls, a pel agic Ii 811,

which appears to be more abundant in the deep wat-ers of northern seas thaH ehiewherl'. It ha,.;

been observed at man,V points upon tlJe Xorwcgi,lJJ coa"t, about. Iceland aml ~ladeira,a", wl'il :1.'; jJj

Ole Mediterranean, but i~ of unusual occurrence everywhere, cxet:'pt perhaps about :\Iadl,iril. (hi

the eoa8t of Englaud it. is one of the great rarities, and is much sought for h.r colledOl's ou

account of' its beauty. It is said to be one of the illost brilliantly eolon-d fishe.-; know ll--'· n:d

and green, with tint8 of purple and gold dotted (weI' with silver.., round spots. Iris of the erl' i",

8carlet; and fins oflively red." A specimen was obtained yt:1ar~ ago Ileal' Sable Il'luutl, NOY,J 8eOlill,

and the species will donbtless be fQund still nearer our shores. It is said that no rOllllg sj!I:Jci.

meus ha\'e yet been ~een. The ~pecies attains tile length of four feet and more, and is said to be

ver)' excellent for eating.

110. THE CUTLASS-FISH~TRICHIURU8LEPTURU8.

'l'hill fish is ul.ltortunatdy known in Eastern Florida and at Pensaeola as the "Sword-fish .-: (I t

Xew OrleauK, in the Saint John'8 River, and at Brunswick, Georgia. it iK known as the ,. Si!\"t't"

Eel," on the coast of' Texas as "Saure-fisll," while in tbe IndialJ HiveI' fI·g-ion it i,<; eallt'l-l tlw

"Skipjack" No oue of these names is particularly applicable, lind the latter being p reo,·.('uph· (I ,

it would Be-em adyantageous to use in this country the name" Ontlass·fish," which is current I(lr

the same species ill the llritish ,,"'est Indies.

Its appearance is vcry remarktlble on MlOOullt of its long, compressed form and its glistening

silvery color, The name "Scabbard-fish," which has been given to an allied species in Enrope,

would be very proper also for this species, for ill shape and general appearance it looks very like the
nw.talUc scahblU'll of the sword. It attains the length of fOUf or iiv& feet; though onlimwUy no\
eXceeding twenty.fiye or thirty inches. This species is found in the, tropical Atlantic, on the eo<[sf

of Brazil, ill the Gulf of Oalifornia, the West Indies, the Gulf of Mexico, and uorth to VI;ood'~ I-1olL

Ma&mcbusetm, Where. during the past ten yean~, specimeus have occasionally been taketJ. III

1841) Olle was fOllnd at Wellfleet•.Massachusetts; and in the Essex In.!ltitute iB a specilJ1cu wlilt'll

is said to hQ.\-e been found ill Salem Harbor. The species occurs also 011 HIe coast of l~llrope. two

"peeimens having beeu found on the shores of the Moray Frith wany years ago, and during the Ims !

decade it has become somewhat abuudant ill Southern England. It does not, llowever, cuter the
Mediterranean. Some writers believe the allied species, Trichiuru8 havmela, found in the Indian
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Ocean and Archipelago amI ill varioml parts of the Pacific, to be specifically tbe same. The
Cutlas!disli il::> abundnnt in the Saint .John's Hiver, l~loridu" in tbe Indian River region, and in the
Gulf of Mexico. Several instances were related to me in which these fish had thrown tbemselves
from the water into row-lwats, a ftat which might be very easily performed by a litbe, active
811c,cies like the Trichiuru8. ..A small one fell into a boat crossing the mouth of the Arlington
Ri\'er, wI/ere the water is nearly freslJ.}

}lally inllividual.'1 of the same species a.re taken every year at the mouth of the Hahlt John's
l:jvcr. at )!:a;}"!l{)}'t. Stearns "tates that they arc canght in the deep waters of tue bass about
Pt:m"acola, swimming Hea.rl ...~ at the snrfac(I, but chiefly with hOOks and hnek from the wharves.
He bas kllOWll them to strike at, the oars of the boat and at the (~nd of the ropes tlla.j:. trailed in tilt)

water. At Pen~acola they reach a }£'ugth of twentr to thirty illche"7 and are eOllsidere.d good food
fiSh. Hichanl Hill states that at .Jamaica this specie!; is much esteelllfld, alld is fished for assidn·
on81," in a "hole," ll~ it is call~(l, tbat is, a deep 'portiolJ of the waters oft· Fort Augusta,. 'l'b.is i~

the hest fishillg place for t,he Cutlass·th,h, TricllilirtM. The fishing" takes phwe before day; all
liues are pulled in as fast 80S tlte,r are thrown Ollt, with tile I){'rt:tinty that the Cutlass has been

hooked. As many as nillety hoat!! have been eountcd on this fhbing" ground at da,y·break timing
tllP !>eIlSOll_ All carryon this kiml of IIninterrupted hauling in of fi"h.

A clm,ely aUied spccics,Lepiilupu,s ctlltdatwl, is the" Scabbard~:fish"of Europe, which also occnr~

ill tlw Gulf of California. In Xew Zealand it is called the" Frost·fish," and is considered the most
dt<lietollS f0&1-.I1811 of the colony.

Ill. THE SWORD-FISH FAMJLY-XIPRD.DlE,

Although it ma,}' not "eem de:,;irable at pre84;>,nt to accept in full the views of D,'. I..iitkell

regardiug the specific unity of the Spear~fish6sRnd the Sail-fishes of the Atlantic and Indian Oceans,
it is cOllyeniellt in discQssing their geographical distribution to group the different species in the
manner he ba1'l suggested.

The S\VOrd'llSlJ, Xiphias gladius, mnges along tiw Atlantic coast of America from Jam ia,cu ,
latitude 180 N., Cuba, and the Bermudas, to Gape Breton, latitude 47°. It, ba8 not been seen at
Greenland, lc.elaml, or Spitzherge.n, hut OOOllrs according to Collet, itt the North Cape, latHude 710.
It is abundant along the coasts ofWestern Europe, entering the BaINe a,nd the Mediterl"dnean. I call

find no record of tbe species on the west, coast of Africa f!Olith of the Cape Verdes, though Liitktm.

who Illar llitye lMee~s to facts nnknown to me, states that they occur clear down t<l the Cape of

Goofl Hope, South Atlantic in mid·ocean, west coast of Sonth America and Ilorlh to Southern

California, latitnde 34°, New Zealand, and in the Indian Ocean off Mamitius. Good anthQritie,;
state tllat sperm-whales, though constantly passing' Cape Horn, ne\'er round the Cape of Good
Hope, Call tlJi... be true ill the case of the Sword·fish f

The Sail·fish, HiHtiopkorull gladius (with H. amerioall'U8 and H, orientalis, questionable species~

and H. plJl"h.elhM 3mJ. II. imllHWNJaf.us, J'fflmg), OI:CUfS in tbe Red Sea, Indian Ocean, Malay Arcbi.
pe.lago, and 80uth at least as fi\l" as the Oape of Good Hope, latitude 350 S.; in the Atlantic 011

t.he coast uf Bra.,zil, latitude 300 S. to the equator, and north to Southern :New England, latitude
4.2° X.; in the Pacific to Southwestern Japan, latitude 3()o to 100 N. In a general wa~ the range

ma.r be said to be in tropical and temperate seas, between latitude 300 S, and 40. N" and in tll(>
western parts of those sell5.

The BiIl·fish or Spear-fisb, Tetraptuntsind.imtll (with various related forms, which may or may not
be specifically identical, occurs in the 'Vcstern Atlantic from the West Indiel!l, latitud'6100 0020° :K· t
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to Southern New Eng-land, latitwle 420 .N.; ill tbe Bastern Atlantic1 from Gihrlll!ar, 13 ti tlld(l 4.')0 ~.,

to the Cape of Gool1 Hope, latitude 300 S.; in the Indian Ocean, tiLe Mulay An.·.hilwlago; Xew
Zea,lanl1, latitude 400 R., and on the west coast of Chili and ,PI-ru. 1n a geTJl'ral wn.y, tIl (' r;m.u;e is

between latitude 40° .N. and latitude 40° S.
Tile spooim; of TetrapHtrtt8 which we luwe. tw,OOll a.ceust(jme<l to eall '1'. ,t.!bfdu>:, alnmd(tnt about

Cuba, i8 Hot very unwmaJ ou the coast of Southeru Xew England. Several ;II'C ta.kcn en~r'y )Tal'

by the Sword-fish fishermen. I have noL lmowu of their capture along the Southern Athmtk',
ooa~t of the Unite<l Bmw!!>. All Illave known about were taken betwc(,.ll Sandy fl",ok aml tlw

eastern part of George's Ranks.
The Mediterranean Spear·fish l TetraptltrUS belone, appears to be a land-locked form, nnn'l'

passing west of the St,raits of Gibrltltar.

NAMES OF THE SWORD·FISH.-The names all have refereneR, t.o itll mOfll prominent feature,

the prolonged snout. The "Sword-fish" of our own tongue, t,be "Zwaarrl-.fis" of the I1011ando!',

the Italian "Bifio 'f'I and "Pesce-spaaa-," the Spauiard's "Espada,'" "ElJpadfwfe," and varied uy "Pe:
de 8Pada" in Cuba, and the Fl'ellcb "El<padont "Dard," amI Epee de ;lIer,'l are fiimilly wlriatiollK

of one theme, repetitions of the "Gladius" of ancieut Ital.y, and "Xipltia,f;~'; tlw llilllJe hy whid!
Aristotle, the father of zoology, called the same fish twenty-three hUllurerlyears a~o. The Freud!

"Empereur," and the ''Imperador'' :tud "Ocean King-;fish ll of the Spatli,,,h and Frt'nc!J 'Vef>t Indips,

cany out th1!o e.amc iuea; the Rom~n emperor was alwaye repn,:>entet.l 1101dillP: II (lrawl: \:;wonl in

his hand. The Portuguese names are"Agulha" and I'Agulluro,ll meaning" IIlW d] (\;; or " II eellle-fi/,lI."

This species has been particularly fortunate in escaping the llumerom, t'('de8criptioll~ to which
almost aU widely distributed forms have been subjected. By the writer;,; of flUli{Jnity it WJlS Rl,oKen

of under its Aristotelian name, and in the tenth edition of his Systema Naturre, at. thp Ye,',V

inception of binomia.l nomen{llatnr~, Linnreus called it Xiphias gladius. By tlli$ mlUl(l it has heen
known ever since, and only one adaitional name is included in its syllollymy, Xipkius RQnde]etii~

lJOOcb.

The Sword-fish has been so long and so well known that it!! riglJt t.o its }It'(:uliar name has
•seldom been infringed upon. The varions species of Tetrapturui5 haY{) SOl!letimes l·;]larpd its htl(',

and this i ... not to be wondered at, 5ince they elru>.ely ~mhle Xipf!.iag gl«di«.g, HIli! the appellati\'8

hllS frequently hoon applied to the family Xiphiidm-tlw Sword nlSu falllil.,--whid! ille1udes them all.

The name "BiIl~tlsh,"usually appJie.d to the Tetrapturlls allJidll8, a fi~iJ of the Swonl-iislJ family

ofttm tak~u ('In our coast, and de8cribe{1 oolow, is objectiormble, l;<inCt~ it h in many di"trid" llf;Cll ii-)\'

the various species of BelMUUe, the "gar-ti8bes1' or "green-bonm;" (Belone trmH'affl aml otllCrs),

which are members of tbe same fanna. "Spear-fish" ill a much lJeth~r Ilame.

The "SaH-fish? HistiopJtorus ameriOOllU81 is caned 11;)' sailors in tb{\ ,;01lt1l the "Booboo!! or

"Woohoo."This is evidently acorJ'upted form of "Onehncu/' a lHlillf'. nppllN'lltJ.V of lndian orig-iu;
given to the same fish in Brazil. It is possible that the Tetrapturus is aIso called" Boohoo," since

the two genera are not sufficiently unlike to impress sailQrs witb tbf'lir difference::;, Bleeker stateS
that in. Snmahl\ the Malaye eall the rela.t~d species H. gladiu8 b;y thlJ name "Joohoo" (JU!I1l), !I

clUions coincidence. The names may have been carried from the Malay.Arcbipelago to South

Atnerioo j or tJiu 1JBrSt1, by neighborl:l.
In Cuba the Spear.ft!lhes are called "Afltlja" and a Aguja de Palada"; the S~il-fi8b, ./ Aguja,

Pri8to" or "Aguia Voladora"j 1'1Jtt'aptttru8 albidu8 is specially known as the U.,I!luja Blanca/,

X.~ M the"Agfl~e Cuta."
b. the West- Indies and Florida the scabbard-dah or silvery hair-tail, Triddu/'us lepturtUl, a

tGrDl allied. to the XipliM, thoagh not resembling it closely in external appearancc, is ofton called

22»
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-H Sword-fish." The hodS of this fish iR Rhaped Ii!;:;.' the hlade of a Haber, and it!':! I:lkin haH a bright

metallic luster like that of polisheu steel; hence the name.
The various species of ,:;tid:lt'hacl.:s, Gasferl18telUi acul-eatus H:ld PlJ{/Qld(~U8 pungitiu,~. are known

as "Little Sworl1-fish" by the llO)''; of Portlall(l, J'tfaiIll\ and viei IIi Iy. The spines, tlamHgillg in tlll'

extreme to slJIarr fingers of tyro tish-gatheren,;, give rea'OlOtl to tile !larue.
Sail-fish aJllll~ar to occur throngbollt tlw tropical a,tlLl soutlwr:l parts of the AtlaIltie amI tIle

Indian Oeeilll. Its nanle:;, wherevel' it may he fouud, Iloint to the most striking character/;. In

Marcgrave's t,iuJe the Portuguese of Brazil called Jt uBi(Juilar" referring to its snont1 amI Hoeheljlrt,

ill his "lli~tor.v of the 'VCRt Indies," call.'> it "ThfcallSf de .lIn"; a 116:a,~sc lwing a loug ,molutetl hird
like a woollellCk or a suipe, while in the :Ualay Archi pelago tile Dutch CHU it. "ZfJtJ-snip" or "Sea·
snipe." The J\lalltys (If Amho)"tla called it, tllt;' '~llmll,-l'ryer" (H' Frlll·fish, in alll1.'~ioll to the fan-like
lllO,Temellts of its dor~Jl,1 fin, while thosl'- of Sumatra called it 4i lkan;ie,qan" or "Sail·fl~h." The

French" Yoilicr" and the Dntdl "Zeyl·jisolt" alld l, Bezaa-nfisch" mean the same; a hezaan being the
,;nil upon the mizzen Ill,~"t of a ship. The family llame i~ l'.Jfyl-mcen," .dgnif.ying ""Peaeock·ti~h."

The uames "Booboo" alid d )"Voo-hoo" haTe all"(~ad:r been referred to.

G EOGR A-PITICAL DISTRIBUTIO:N A:N D MOVEMENTS.-The Sword -ti sh was know n to Pli II.)", W110

wrote; liThe Sword-fish, called in Greckc Xillhias., tlmt. is to ~ay ill Latin Gladiws, a. swonl, hath

a beake or bill slmrp pointed, WllCl"ewith be will tlriYl' through the sides alld plankf><; of II ship,

and bonge them so, that tlwy shaH sink!:' witlmll. The ('xppriene\~ whereof is scpnfl ill tlle ocI'a,lI,
Ileare to a place in Mauritania called Gotta, whieh i\'1 not, fin' from the river Lixos.'n

Many other clm,sical am] medireval writers mad.{j cllriouo; aJln~ionp; to the Sword-fish. The

Hummary oftll~ir,iews is given hy m(ll~h, and i~ quoted. helo'w. This 8ummlll'J' is very satisfactory

though the skeptidsm of this author is sometimes a little excessi",e:

"Thi<l fish is found ill the North Sea fLnd the Baltic, hut is rare in those waters. III the 'Med
iterranean, howel'er, it if'; ver,y abundant. It lives for the most part in tbe Atlantic, where ill

winter it is found in lllid'llcea ll. III spring it appear:,; OlJ tiIe cOaRt of SiciJ~'l where it... eggs arc

deposited OIl the bottom in 'great numbers. However, according to wbat I havl~ been wM by tim

illustrious Cb.6\'alier Hamilton, it is never seen in that I"t'gio3 nwre than three or foul' feet IOllg,
The larger onc'l, often weighing four or :five hundred pounds, alHl eight.een to twellt,v feet long, llre

found on the coast of Calabria, where they appear in June and July. Pliny remarked that the;y

ofoon exceed the dolIlhin ill size.

HVarious writers ha\'c Blloken of the 'Emperor of tlle Sea' aEl occurring iu the Baltic. Olea

rius and Sehelhammer record its capture near Holstein; Schoneveld mentions one from Meeklen
burg; Walbaum one from the vicinity of Liibeckj HmlOver and .Klein Due from the, vicinity of

Danzig j Ha.rtlluulll nne froIll neal' Pillau, and 'Volf an(lther taken near Konigsberg.
'lOue mentioned by Schoneveld as taken near Mecklenburg was flO large that it reqUired two

strohg horses to draw it from the water. The body, without the sword, wa~ eleven feet long, the

/>;WQrU three. Tae e.ytJS were as large as hens' eggs, and the tail was two feet hroad. Or four seen

by Professor Koe1lllU during his stay at Greifswald, one measured more thl\ll thre.e and one·haJf
feet in circumference.

"These fish, acconling to the story of the Chevalier HamiltI.Jll, always appear in pair$ as they

apPI'OlIell MCR.,>illa, a female alld a male wgether.

"Tl.1i.s ti~h live~ upon marine plants and fish. It ha.s Queh a terrible defensive w~"apon tha.t
other voracioul> fishes do not d;,UlI tu attack it. Accoriliug" to Ari~tot1e, it is, like the tunnY1 tor·

ment-eel by an insect, and in its fury leaps out of the sea and even into vessels, According to

1 Holland'e Pliny, ii, I'. 428.
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Statiml Miiller, tho skin iio\ lJhosphoreseent at night. Altbough such large fil<beR Hn' ll(lt llio\wIHy

well flavored, this 011(\ is I:OIl:,;illl.'TCU palatablt,. Piece:,; of the lwll,v and tlH' tail aTe t""}lt>eially

esteemed, and heut:e the.,;, are c"pelJsin'. The tins are salted amI sold llllder tilt' lJilnW ~ (;(jll()~• •••

"jEliau crrs ill ;;:tyiIJg that it entet's fresh water, amI in eataloguing- it amOllg the fishes of tilt'

Danube.~'

ALLUSIO.N~ 1'0 THE SWOnll'}'I~n IN A;o.1ERICA BY BAnLY WRITERs.-The <lncieut cit., of

~ieIla, secluded and almost forgottlm among the hills of Northel'll Italy, should han' a peculiar

interest for Americans. Hen' Chri~tophel'Columbus wat;; edncated, and here~ in the height of his

triumphs as a discovcrer~ he chose to dellol:!it a memento of his first yo:,\ug;(J aero!;.s the sea;,;, Ilis
votive ofterillg h:lIlg8 over the portal ()f tIll' uld collegiate clmreh, c]os(ld fot' man,'" ~'(':lrio:: a.lll} 1':11'\-1.,"

visited S<tHJ b,Y enterprising Alllerieau touri,sts. It consists of t.he helmet ;J.nd armor worn h.\· the

diSC{P.'{l;rl;w wlHm. h~ flt1~,t Illauted 11i8 f\!~t Oil "N~w \Varld eartb, hj\> weapml";, al.HI HI\' ~<;{',ap,m nf \~

warrior killed by b.i~ party wheu l111jJl'Oltclting the AmeriC<Lll coast-the sword of a S",·onl-fisll.'

It is not probable that Columbus, or 1;ome of his crew, seafaring men of tilt' 1fediterrall(lan.

bad ll(wer seen the Sword-fish. SUII, itt; 15wnrd "''It; trt'aS\lwll np h;'" thl'm, 11ml 1m.. fOI'1U(,tl 1'(11'

more than four ce,uturies and a half a striking f~'atllre ill the best vres('I'Vp(] lllOllllllll.mt of the

discoverer of America.

The earliest allusion in lit{~rature to the existence of tne 8woI"(1-1'1I,;11 iu t1w We"t<~l'lI At]anti(J

800ms to OCClll' ill Jossl'lyn's "Account of Two Voyages to New England," prillttJll ill l(l74, ill the

following pUl:lsa.ge:

First Vo,yage:-"The Tweutipth dUo)", we sa~' a. grea.t Humber of Hea·hah;, or Owle". ('.allCll

al.>o flying fish, tbey <.ue about the bigness of a Whiting, witlJ fOllI' tiufiC'1 wings, with 'lhich the;>

tiS as long- as they are wet, when !'unmed by other fhshe". Her(' likewise we f'llnr lnHU;r Grand

piscel:l, or Herring-hogs, hUlltiug Hle sdwlhs of Herring", in tlU' aft·t'rlJooll \\"<' RaW a great figll

ealled the V oImdla 01' Sword· fish, h<tYiug a lOllg, strong and slull'p finn like a Sword·hla(I(' on the

tOll of his head, with which he pierced our Shipl and broke it oft· with I'triving to get loose, oDe of

our Sa,ilors dived and hrought it al.xJ<\T(l. ,.

A half celltur,Y later I find a reference ill Oate!ib.v's work.~

Pennant'l though aware of the ,statement mlldtl by Catcsb;y, ref1l&'s the specie:,; a pliHw in his

"J~i~t of the Fif<hes of North AIUf'l'ica,"I3 supposing I..dm to refer to the Ol'c.ll or high-finned killer

whale: "I am not certain whether Cftlei5by does not lllt~all til\' hi~l.t-finued Cachalot h~- hi" Sword

fish; y~t<, as it is tound in mo~t smu.. , (wen to tlwse or ()eylfJ'!t (1\1r. Sotur), [ giv(', it a pInel' lJereY

Catesby',s testimoIl'y was RO(llI l~ulllirlHed by DJ'. Ale:xalldpr (janlel!. TIti.'! l\lltllnilia>:tie l~(ll"

lector, through whm,;e cOl'resjloutle nee wit h I,i llllffill.'1 so IIlau~' of our SOil t.herll pIau t/<1 amI an imal"

Wi>lre tiI:l>t 'bl'Qup;htto kll(}wletlg~ ,\llll nalllw, write.)!; tl,) .To\H1 Elli",. fl'lm, ehad~'."hm. South Carolina)

March 20, 1755: "I baNe sent,) Oil oue of t1w rost.rums of a fish found on till' Florilla coast, wlti(\h

I take to be a species of the Ziphi((8 I'IIstr. apice e-nsifurnte, pinnuvt1~tralibIlX nullis,4 1 have been

told that they are.freqllcntl,y fDund 011 the Carolina coast, tl.lOllgh I ha,'c never seen :\uJ of them,

and I have been all along the {~oast to the Florida shore."~ (Vol. i, p. 353.)
~·-·~I.~~'__-- __ ,~_ ..... ._..,..... __~_~ ~ __ .--~.~-.~.,_~ __.__ . . ~_~ ...._~._----., .. _ .._~-----

I For this (net, Wllich I do not remember to hnve cveor Been (Ill record, I ",rn iudebtec] to CDl. N. D. \VilkiuB, of

the Detroit Free.Preee, who viai Icd tile loeaJ.ity in 1879.
JHi!Jtoria Naturnlis Carolinro, &c., 17:n.
3 Arctic Zoology, Hi, 1784, p. 364,
'The llll.ID& by which thiEl fulh Wall deaill:uated in the earlier "di,ious of LiUllltlue'e writings.
"A Selection o( the C...n""l'GuueuC6 of Lillnam@ an'! ot~r NaturnliJItB, from the origin",l uumllacripl a. By Sir

J/l.l:neM Edward Smith, M. D., F. n. S., &e.; pl"8idl'nt, "f flu LinnlJl1l11 8odM.y. In t,wn ~"olllmrH L'-udon. Printed
rorLollgman, Burnt, Reee, Onne A.l1d Brown, Pn.wnrnrt...r Row, 1821.
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Another allusion occurs in a communicatiu:! b.y 1 lr. S. L. Mit-ehill, of' New York, to the
"American Monthly Magazine":

llAn individual of this species WHS taken off' Sand,)' Il(Hi:;; by means of a harpoon, 011 tho
19t1l J nne, 1817. The next day it was lJrought to New York III a1 j; d Rnd cut up like halibut and
fltnrgeoll for food. Thll length wus about twelwj feet, and girt.h, by estimation, five, " The
stomach contained seven or eight mackerel. The flesh was remarl;:1 hl;y firm; it was lmrchased at.
a quarter of a dollar the llOund. I tasted a chop of it, broiled, and lound it savory and excellent.
It resem hIed tlw best. sturgeon, witbout its strong ltud oily flavor. \Vllile 1 ate it I thought of
yeal cutlet. .. I have been informed h.y my friend John HenDy tlJat a Sword· fish sixteen
feet long was exhibited at New York in tlle year 1791."1

DISTRIBUTION IN THE EASTERN ATLAN'l'W.-'.rhe Swon:l·fisli i;,; abundant in the Mediterra
Hean 2 even as far east as Constall tillople. 1E!ian said that it was frequent ill the Black Sea,

entering the Danube. Unfortunately, this is neither confirmed nor contradicted h~" any later
writer wllOsc works I have 8('(>.U. 1Eliall says that this species, with several others, is frequentl.y
taken in the Danube at the breaking up of the ice in spring. This is 80 contrars to the known
habits of the fish that it throws discredit on the whole stor~", for the present at least. From the
entrance to tIle Mediterranean they mnge south to Cape Town. Berthelut saw great numbers of
them oft' the Oanaries. They have been frequently noticed on the coasts of Spain and France.
They occur sparingl~' in snmmer in the British waters, even to the Orkneys and the Hebrides.
They occasionally reach Sweden and Norway, where Linnoolls obser"ed them, aDd, according t(l
Llitken, have been taken on the coast of Finmark. They are known to have occurred in Dalli~h

waters and to have found their way into the Baltic, thus gaining a place in the fauna of Russia.

A number of inl:'>tancel:'> of the occurrence of Sword-fish ill the Baltic have been recorded.
DISTRIBUTION ON THE COAST OF THE UNITED STATES.-Allusioll has been made to the

early acconnts of the Sword-fish on the coast of the United States both in the work of Catesby and
the letters of Garden to Ellis fi,nd Linnreus; also, to Mitchill's account of it in 1818. -Though it is
strange that this very conspicnous species waa not recorded more frequently by early American

authors, it is still more remarkable that its right to a place in the fauna of the Western Atlantic
was either denied or questioned, as late as 1836, by such well-informed authors as Sir 3"ohn Rich
ardson and MM. Ouvier and Valenciennes.

Storer's"Report on the Ichthyology a.nd Herpetology of Massaehusetta," published in 1839,

was the first American faunal list, after Cate8by's, in which the Sword-fish was mentioned among
the American fish.

The range of the species on the eastern coast of America can now be defined. with some
accuracy. Northward and eastward these fiflh have been seen as far Ilfl Cape Breton and Sable
blaud Banks,

Captain Rowe states that dnring a trip to Georg-e'a Banks he has seen them off Chebucto

Head, neal' Halifax, wllere the fishermen claim ooolUlionally to have taken them with seines.
Capt. Daniel O'Brien, of the schooner" OssiPee," took five Sword·fi8h on hi8 balibut trawl, in

two hundred fathoms of water, between La Have and Brown'a Banks, in .August, 1877.

Oapt. Jerome B. Smith, of the schooner" Hattie Lewis," of Gloucester, killed a SwordAieh off
Oape Smoke, near Sidney, Cape Breton.J

l.!.mer;can Monthly Magazine, Ii, iSlS.p. 242.
• Ri!ll!O, Cnvier and Yalenciennea, Gnichtmo1, ew.
leapt. R. H. Hulb6tt.
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Mr. J. l\.Iattbew Jones, of Halifax, :Nova Scotia, writes, in 1877: "The SworlUiah is by no

means {'Almmon on our ~oast, and {lIlly makes. i.ts ap-pear\HlCC at 11\te.\'\'al;; i.n om: harbnr" ::\ll\l bayB.
Onc was tRken in 18(;4 in Bedford. Basin, at the head of Halif.lx Harhor. September 6, 18(;6, an
indi~idUl1J weighing two Imndl'ed pounds was taken iu a net at Dt.'vil's Islam}, Kovl!mool' 12,
1866, tIm Hey. J. Ambrose sent me a sword, three teet amI six ine!lc,'; 1001g, from a fiBh taken at

Doyel', Nova Sentia, a few da.)·s llrC\'iousl.v."
Ott the COUOItH of Maine, )[ao;sa<3husett,,} anci Rhode Is.tand tl1e;y abouud ill the I:\U1.IHll'JI: months.

Southward they are less frequently secn; though their occurrence oft· Sew YorJ' is not unusual. I
bavo uever known one to be taken ofr Nc·w .lers!'y, and ill OlU' I:wllthel'U wnterR they do not appear
to remain. Uhler aIHl l'llgger vagllely Btate that tile,r sometimes cuLt'I" the ClJesapl'ake Bay,l
This is apparentl'-Ii traditionary evidence.

Dr. Yarrow obtained reliable illformat,iuJI of their ol;cllsional apIlearauee ]leal' Cape l,ookonf,
North CaroIina.~

Mr. A. W. Simpson states, ill a letter to Professo\" Baird, that Sworll· /ish ai'll somet.imes sel'lI

at sea off Cape Hatt.eras, in Noyt,mber alld December, in large quantities. They SOllwtimes {hill
their way into the 8onIH}s.

An item went tbe rounds of tbe newspapers in 18i(; to the efled tliat 11 t)wonlfisb four feet,
long bad been captured in the, Saint John's Hi,er, Ileal' .TaeksoHvill(>. After personal illquiry in
.Jacksonville, I am satisficd that this was sirup);ya scabbard-fish or silY<-T.f lmh,-tail (Tricltiurull

lepturm).

Prof'Cl580r Poey states that the fishermen of' Cuha sometimes capture tho Pc:: d{J E,~pad.a when

in pursuit of Agujas or Spear-fi8hes.J They have also been seou in Jamaica.

Liitken giVe:! instances of the capture of young Sword·fish at various points in the OPfllJ
Atlantic,aB follows:

(1) I.atitnde 320 5Q' K} lOl\gitud~ 74°191 W. (about 150 mHes southeast of Call{'. nlLtte'ra~).

(2) Latitude 230 'V., longitude 550 W. (about 000 miles northeast of Ow island of Antigua).

(3) Latitude 200 N., longitude 310 W. (abollt 150 miles llorthweflt of 'l'C'lwrifl'e, awl 250
south west of Madeira).

(4) On the equator, longitnde 290 (about 500 miles 1l0rUlf'ast of Cape St. HOllue).
(5) Latitude 25° 4' S.} longitude 270 261 W. (al)(lut 500 mites 80nUt of Hw, itlhwd (If 'l'l'inidad,

South Atlantic).

OCCURRENCE IN THE PACIFIC AND INDIAN OCF.ANS.-"Te bayc no record of th(~il' occurrence
on the eltStern coast of Soutb America, but the species is fouud 011 t1H' l'aeifie et);lst. of tbo s:tme
continent, ami north to California.

Professor ,Tordan writes: "Occasionally seen ahont San1,;t Catalina 1;1;0(1 the Cllroua(Ios, but

lHwer taken, the fishermen baying no suitable tackle. One seen by liS nfl' Santa J\Inlliea,~ in 18HO,
about ei~ht foot in length."

1\-lr. Willard Nye, Of New Bedford, MassachllseUs, kindly oommullicates the following notes:
Captain Dyer, of this port, sa;ys that Sword·fish art.~ pleut,iful off tlJO PerUyjall eoast, a Jlumlll1r
being often in sight at one time. The largest he ever saw was one caught b~' himself ahout 150

miles from the shore, and wbioh he estimates to have weighed 900 to 1,000 pounds; the ship's
crew subsisted. on it for several days and then salted 400 poulUls.

---~""'---~----_._.. --I~--__~---~""""""" .y_ .,~~__~_

I Lillt of the Fillhes of Maoryland. By P. R. Uhler and Otto Lugger, in RellOr'!. or t.he COlllmis..ioners of Pisheriqg of
Maryland, .January j l876, p. 90. _

"NOM on the Natural History of Fort M~n, North Carolina, o,nd \'i~inlty (No, 3). HS H. C. YaITow, in Pm.
oeedinp o£the Academy of Natnral ScienOO3 of Philadelphia, 1877, p. 207•

•~ ..Piaci:tun Cuberulil1Jll Catalogo razollado de los POOllB dela 1f:.1a de Cuh.., in lloperwrlo fi~ie\Hltlot\l.nJ.

do .w..de-ea~llll86tJ,p. 379. ' ..
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masters of whalmg

of seeing plenty of
Giinth fl1' mClltioll,IJ

Captain A.llen also .AtateR that wblle cruising ill t,he Pacific for whales he haR fonnfl. the

Sword·fish ver.y abundant Oil th(' coastR of Peru and Chili, from the immerliate eoast 300 mile"
ont) tbough outside of that limit tbey are seldom seen They are most Illt-nt,y during the month
of January, when they af" feedin~ Oil the eOillmon mackerel, with whieh those waters at that,

time a,hound. 'l'he )arg(~8t Ill' eVl:\r caught weighed abont 600 poundR.
Both Captaill Alhm and Capt.ain Dyer have made several vO~Tages as

shillS, and are perfect1;v familial' with Sword·fish un our coast,; both Apeak
BjJI·tillh in tbi> l>a.i~if.in, lmt they wwer bad taken tllA trollble to catch them.
them in his boo), OIl the" Fishp8 of the South Sea."

In 1874 Dr. Hedor rliscovered A swonl-fiflh ,mont in the museum at Auckland, N(·.w Zealand,

and hi." anIlUlHwement of {he discovery was followed by the publication of two other instances
of its occurrence in this region. l

SWORD·IrISH ENTERING· IUVERS.-Sword.fh;h have been known to enter the rivers of Bnrope,

We have no record of I>uch a habit ill those frequenting our waters.2

..iEJian~s iltJprohahl~ swry that the;\' were takeH ill the Danube ill winter has been mentioned.
Southey and other's relate t,hat 11 man waH killed while hathiull; in the Severn, near WOr(lester, hy

une of these 1ishes, which wa.f! afterwards caught.

Couch statell- that a Sword-fisb, snpposed to weigh nearly thrl:\c hundred pounds, was caught
in the river Parrot, near Bridgewater, ill ,luly, 1834.3

According to De la Blanchel'C, one of them was taken, in the ninth :veal' of the. French

Republin, in the river of VanneH, OlJ the Bay of Bisea.v.·

In the great hall of the RathhwU8 in the city of Bremen hangs a large vainting of a Sword·

fish wltieh wafi taken in the river Weser LJy some Bremen fishermen some time in the eighteenth

centul'S·
Underneath it is painted the following inscription:

"1I.NNO.1696. DEN. 18. ,TULI. 1ST. DIESER.

FIsan. EIN. SCHWERTPI8CH. GENANNT. VON. Dn~SER.

STADT. FISCHERN. IN. DER. WEBER. GEFANGEN.

Ul'iD. DEM. 20. E.TUSDEM, ANHERO. N.A..EHER.

BREMEN. GEBRACRT. WORDEN. SE1NE. GANZ~.

LENG-TE. WAR. 10. PUSS, DAS. SCHWERT. WAR.

7t. VIRTEL. LANG. UND. 3. ZOLLo BREIT."

PlmWDICAL MOVE},fENTS OF 'l'HF1 SWORD·FISH-TrMES OF ARRIVAL AND DEPARTURE.

Before enwring upon a discussion of the lIlovements of the Sword-fish Bnd their causeR" it

'HECTOR: Trans. New ZooJalld lust., vii (IR74). 187;"), p.~. Hl.:Tl'QN: Ibid., viii (li;7::') , 1876, p. 211.
CHE1l:8E1\lAN: lind" p. 2UI.

• The;l-T wmetimell appToar,b very near tbe ahore, hOW(lvflr, Ra ill "bOWl! by thl' following oxtra~t fr01lllt Cape Cou
I,aI'll! :

"A Sword-fi..h ... cl"." q'l<ll"ttr••-~I"nl1a.y afl,omoon, wbil" Mr. ~\. McK.mzie, til" lJolI<t-bl1il<ler ..,0 J. S. At,wOO,l'R
whll.l:'f, wa... bURilS nt, work, hie attention wile aHrack'<l by a 81'1'~rwing of vrllt~r UUdflT hie workshop, as if a "core <If
boys were lIwhnmiug an.l Inl<king aU tbe noise tho~' llO&oibly could by beating the water with their feet and bllondB,
Aftm: thiB had boon kept up awhile hh curiOllity became Olwited, ami upon invllstiga.ting the ea.u~ of the tliBtnl"!,·
ance discovered a SWO.l'd-tiBl< among the piles, where, in hill lIottempts to o~l'ape, 1111 had bf!lWmllOOwildtlIoo Bud
imprisoned. Quickly getting a harpoon, M.l'. McKend<l ffl,8tooed thcfillh, and with tbll aid of by&tanders drew it.
alive upon the whnl'l; Wb.Hoe it was visiw,lby many apcotator., and lInb9~qnentlydreet;ed a.nd aoId.· It looallnred t"n
f"et fmm the "11f1 of it!!. IIwor-d to the till of the tail-the 8WUOn!. i,,"elf bOling tllree feet ill length. It is the tiTIlt.
inl:lt.a.nc6 known of Olll! of tbf\!le flAh being so near tbe IIbore, a.nd why it should have been there at the tittle d.65crii><'od
is not eMily oxpl&.ined."-ProtiMt'town .<tdl'OOale, September lo!9, 1875.

'History of tlritish Fjahet!,ii. p. 148.
•Dietlonnaire (UuerAl des Pilehee,
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seems desirahle to bring' togctper tbp facts which have been learned, by convcrt<a.tion with iisher"

men aud otherwise, in one group. E!Wh man's views arc given in his own style, and as nearl,}' as
possible in his own words. There is no attempt at a elaOisification of the fact<>, T'bia will be made
subsequently.

All old sword·fish tlsherman at New York in t'orm('d Mr. Blacklord that· the season 0Pell.\! in the

neigbborhood of Sawlr Hook ahout the first of .JuDe and contilllWl-\ along the coast as far east as
Martha's Vinf'yard and NUlitneket Shoals until about tlle milldle of Sf'pternber. lIn has heard of

their being caught aOi far eaflt as C,tpe Sable. At, the first cold wintls of September they disap·

JlNU" They are, like the mackcrel, at fir"t verr poor 11ud leau, hn t as t.lw SN1<SOtl advallces they
grow fatter.

1\-11'. John H. l'homsoll, of New Bedford, who kindly iuterviewcd 80me of tLe local ti8h(~rmen,

writes: ul'he Sword-fiflb app('3r Oil Ollr eoast, l'ol~th of B1I)('1;: l/oiland. :lbont )Ofay~.'i to .llllW 1.

The.vappellr to come from the southwest, Of just inside the track of the Gulf Stream, Tlle.r
gradna.Jl,\' approach the Ville,vanl Sound amI Yicillity Iltrrillg' ,Tnllcl HIlII lllltil ,Tnly 10 nt' 15, then
avpear to lea.ve~ working to the iSontlW<lst, and nI'l' t,o he l'ouJIIl to the ..,out,lwal't of Crah Ledge

ahout tlw middle of ,Jnl,Y. Thil:! Rehoot ifl composed of emuparatiyel;y small fish~ :1\'cru,ging about

one hundred and fifty ponnus gross, or ahout one humlred poumlfl witllOut hf'<!ll rmd tail, as tllPy

are deli\"ered iu th,~ market. The ."lllalicst afe fonr feet 101lg", inelndiug' till..' "word, and ",'eigh from
thirty to forty poundsj the largest (\ight and a half feet 100lg, with KW(lnl, allll wl!ighing three

hundred poutlds gross. These fi"b are of a light plumheolls hlle, darkpr on tIw lmck aud white on
the belly.

"Of late yearl'! another i'll~bool hall appeared soutltt.'RSt of Cape Cod antl George's Banks a·bout

the h;t of Augnst. l'hcfoffi fish are altogetherdiffpre,nt, being mnch lal'g'{~l" weighing from thre(l. to
eight hundred ponnds gross, and are entirely black. I bave this week conversed with all old Slllltck
man, M. C. Tripp, who has aU his life been a fislte:rman, and has This year (1874) captured about

ninety fish, and his opinion is that they are not the Sam(l school. They appeal' to be of abolIt the

same abuntlance in average years, the catch depem!ing otl we,dher, fog.~, etc. TlJe," come and lea\'('

in a gellf'ral school, not in close schools like other fish, but distributed oyer the surface of the water,

the whole being called by the fishermen the 'annual "elJOol,' thougll it cannot strictly be so
named."

According to Ur. Willard Nye, Sword-fish appear on the coast of l\lassfwhtlsetts from the 8th
tv the 20th of June, and g,re first seen RQuthwest of Block IflhllHl. 'l'tll'Y hel?:ill ttl l('an~ ill Angtlilt.

but 8tra~y Olles are ~ometillle8 seen as late as the Ia-st of October. The mmal explauation of their

mo\'ements is that they are following their food-ma(~kerd lUld meulmtlcn-wllich SWl1rm Ollr
waters in the8eaaon named, and which are of eourse driv(~l1 off by t.llt·, approach of wintl,r and
rough weather.

Capt. R. n. Hurlbert took a very large Sword-fish on George's Bank.'" ill Xovember, .187.0, in
a Bnow-storm. .-

The iirlilt Sword·flsh of the season of 1875 was taken .Tune 20, south west of Montauk Point;
its weigbt was one hundred and eighty-five j)()unds.

One taken off Noman'8 Land, July 2f1, 1875, weighed when dressed one hundred aud tw(mty

pounds. and measured seven feet. A cast was taken (No. 360), which was exhibited iu tlte Gov·

ernment Building at Philadelphia.
Oapt. Benjamin Ashb;r, of Noank, Oonn.ecticut, telli> me that the ;jew Loudotl aud .Noank

vessels leave home on their sword·fiBhing cruise about the 6th of Jul;y. Through ,Tul;y the-.y fish

~. Block Island and Nowan'8 Land; in August between Noman's Land and the South
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•
Shoals light-ship. The fish "strike in" to Block Island and Montauk Point. every year abont the

1st of July. They are first seen twent.y to twenty-five miles southeast of Moutau-k. At the end

of August they are most abundant in the South Ohannel. Oaptain Ashby never saw them at any

time so abuudant as August 15, 1850. He was cruising betwecn George's Banks and the SOllth
Shoals. It was a calm da.y, after a fog. He couIcI at any time see twenty-five or thirty from the

mast-bead. The.y turn sout1.l when snow comes.

Capt. George H. 1fa,rtin, of East Gloucester, tells me that thl.' Gloucester vessels employed in
~

this fishery expect to be on the fisbing gronnds south of George's Banks by the 10th of June.
They aIm 08t al wit,)' f; fiud t1.Ie iislt there OIl their arri 'Val, following the schools of mackerel. 'l'hey
"tenrI on soulldillgS/' like the maekerel. Tbe first Sword-fish of 1877 was taken June 10; tIle

first of 1878, June 14.

Tlte statements already quoted, and numerous conversations with fishermen not here recorded,

leail me to bclien that Sword· fish are most ablllldant on the shoals llear the shore and on tbe
banks during th{'\ 1ll0ntlIs of J ulS ancl August; that they make their appearance on the frequented
cruising grounds betweeu l\Iolltaul.: Point and the eastern part of George's Banks some time

between the 25th of l\1a.y and the 20th of June, awl that tltey remain until the approach of cold

weather ill October or earl,\' ill November. Tbe dates of too capture of the first fisll on the cruis

ing ground referre(l to are recorded for three yeUJ.'s, and arc reasouably reliable: 1875, June 20;

1877, June 10; 18'78, June 14.
South of tlle cruising' ground the dates of arrival amI d£\parture are doubtless farther apart;

north and cast thH season being shorter. There are uo means of obtaining infonnationJ since the

mell engaged in thi." fishery a,1'8 the only ones likely to remember the dates when the fish are seen.

REA.SONS OF 1'HE COMING all SWORD-FISH UPON OUR COAST.-TlJe SwoNUish comes into

onr waters ill llU1'ilnit of its food. At least this is the most proba.ble explanatiou of t.heir move
meLltN, since the duties of reproduction appear to be performed elsewhere. Like the tunny, the

blue-fish, the bonito, and the sqlleteague, they pursue and prey upon t.he. schools of menhaden and

mackerl\l which are 80 abundant in the sumIrn:lr months. "Wilen JOu see Sword-fish, :you may

know that mackerel are about," stl,itt an oM fisherman to me. H Where ~you see tllO fin-back whale

following faorI, there ~TOU finll Swordfish," said another. The Sword"fish also fe!'.ds upon sqUid,
whiuh are at. t,iml..'s abundant on our banks.

TIm INFLUENCE OF TE"MPl<;RATURE UPON 'l'HE MOVEMENTS OF THE SWORD-PISH.-To what

extent tlds fish is amenable to the influences of temperature is an uusohred problem. We are

met at the outset by the fact that they are frequently taken on trawl-lines whieh are set at tIle

deptlr of OIW Illmdred fatbom~ or more, 011 the off-8hore banks. 'Vc know that the temperatnre of
the wah~r at thOISD localities and at th,tt dt,pth is sure to be less than 400 Fahrcnl1eit. How is tbiH

fnet to he recrmciled with the known habits of the fish, that it prefers the warmMt weather of

summer alltl swims at the surface ill water of temperature ranging from 550 to 700, sinking wIlen

cool wiuds blow~ Tbe case see.med clear enough uutil this iuconveuicnt disc~very was Illlide, that

Sword·bh are taken on bottom trawl-lines. In other respects their habits a.gree closely with
those of the mackerel tribe, all the members of which seem sensitive to fllight changes in tempera

ture, and whicb, as a rule, prefer temperatnre in the neighborhood of 500 or more.

There is one theory boY which this difficulty may be avoided . We may suppose that, the

Sword-fish take the books on their wfI.y down to the hottoOl; that in their 8tmggles 'they get
entangled iu the line and books, and when exha.usted sink to the bottom. This iB not improbable.
A conversation with some fishermen who luwecaught them in this way develops the fa6t that tho
fish are usually much tangled in the line, a.nd are neady lifeless when they are brought to tM
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BUrf'afo,e. A confirmation is found in the observations of Oaptain Baker~ of the schooner" Peter
D. Smith." of Gloncester, who t(Jlls DIe that they often are taken on the band-lines of the cod-fh;her

meu on George's Banks. His observations lead him to belieye that they olll,\' take the hook when
the tide is rUDlling very swiftly and the lineiil are trailing out in the tideway at a considerable
distance from the bottom, amI that tbe Sword-fish strike for t1Je bottom as soon as they arc
hooked. This theory is not ioollrouable, as I have already remarked, but I do not at present

advocate it "Very s~rongly. I wallt more f~ts before making up my OW)] mind. At present the
relation of the Sword-fish to temperature must be left without being und()rstood.

The appearance of the fish at the surface depends apparently upon temperatme. The;y are
seen only upon quiet summer da..y8, in the morning before ten or eleven o'clock, and ill the after

noon about four o'clock. Old fishermen say that they rise when the mackerel rise, <!tnft when the

mackerel go down the;y go dowll also.

PROBABLE WINTER HABITAT OF THE SWORD-FISH.-Regarding the winter abode of the
Swor{l-fislt conjecture is useless. I have a.}ready discnssed this question at length with reference
to the menhaden and mackerel. 'Vith the Sword-fish the conditions are ver.y difterent. The
former are knOWll to spawn in our wat(lrs, and the schools of young ones follow the old oues in
toward the shores. The latter. do not spawn ill our waters. "'~e cannot well IJ(~lie\·e that they

hibernate~ nor is the hypothesis of a sojonrn in the middle strata- of mid-ocean exactly tenable.
Perhaps they mi~rate to some distaut region, where th(~y spllwn. Bnt then the spawnin~ time of

this species in the Mediterranean, as is rdated in l' subsequent paragraph, appears to ocenr ill

tJle summer months, at the yery time when Swoixl.-fish are most abundant in our OWll waters,

apparently feeling no responsibility for the perpetuation of their f\p~cies.

MOVEMENTS OF INDIVIDUAL SWORD-FISJIES.-A Sword·fish when swimming near the surface

mmally allows its dorsal fir:. and the UIJper lob<\ of its caudal fin to be visible, projectin~ont of the
water several inches. It is thiB habit wbich enables the fisherman to detect the presence of the
fish. It swims slowly along, amI the fishing schooner with a liA'ht, bf(',eze finds no difficulty in

o\-ertaking it. When e~cited its motions are very rapid and nervous. Sword-fish are sometimes
Been to leap entirely out of the water. Early writers attributed this habit to the tormenting })f(>S

enoe of parasites, but this theory seems haI'lll~' necessar;y, knowing what we do of its violent
exertions at other times. The pointed bead, the fins of tbe back and abdomen snogl.r fitting into
grooveB, tile a.bsence of Yentrals, the long, liUte, mnscular bod~', sloping slowl.y to the tail, fit it
for the most rapid and forcible movement through the water. Prof, Itiehard Owen, testif:viIlg in

an English court in regard to its power, said:
"It strikes with the accumulated force of fifteen donble-handed hammers, lts veltlcit;.... if.!

equal to that of a swi\'cl-shot, and is as dangerous in its effects as n, heR'")'" artillery projectile."
Many very curious instanocs arc on record of the encounters of fhiR fi~lJ with otber fiRlles, or

of their attacks upon shillS. What call be the inducement for it to attack olljeets 80 much larger

than itself it is hard to sm::mise. Man;y are familiar with the couplet from Oppian:

Nature bel' hOlluty to bi~ mouth confined.
Gave bim a 8wonl, hilt lll'ft unarmed hi~ mind.

It 8lll'61y seems as if It temporary insanity sometimes takes posse..ssion of the fish. It is not

strange that, when harpooned, it should retaliate by attacking its aSS<'liiant. An old sword·fish

fisherman told Mr. Blackford tllat his vessel had been struck twent;y times. There aro, howcxcr,

l:liany instances of entirely unprovoked assault on ve!lsels at 8M. Many of thew are reoollnted in
a later portIon of this memoir. Tlleir movements when feeding are discUllsed below, as well as

their a,lleged pecnliarities of movement during the breeding season.

•
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It is the uuh'ersal testimon.y of OIH fisbermtlfi tbat two are never seen swimming close

together. Cal)taill Ash by says tba1; tlw,Y are ahva~rs distant from each other at least tbirt.y 01'

forts feet.

:l\IAXTI!IUM .AKD AVERAG-E SIZB OF AMERICAN SWORD-FISII.-'.rhe only individua.l of which

we lHwe t.he exact measurements was takeu off Seaconnet, R.hode Island, July 23,1874. This wa"

seven fed seven inches long, weighing 11:1 pO\1ll\ls. Another, taken off Noman's Land, July 30,

187;'), and cast ill lllaster for the collection of the Xatiolta] Museum, weighed 120 ponnds, and meal'·

ure,] about senm feet. Another, taken off Portland, August 15, 1878, was a,999 millimeters long,

and weighc(] ahout (JOO pounds. MUIlY of tll()se fif.\h uouhtlef.\s attain the weight of (00 alHl 500

POlllHls, :~nu some, perhaps, grow to GOO; but after th is limit is reaehel], I am in eliDed to beIieyn

largnr fish arc excHptional. Newspapers are fond of recording the OCCllrreDCC of giant fish, weigh

ing 1,500 pounds amI upwards. and old sailol's will ill good faith describe the enOfmous fish wldeh

they saw at sea, hilt could not captllre; hut one well-authenticated iustance of accurate weighing

is much more valuable. The largest oue ever ta"ken by Capt. Benjamin Ashhy, for twenty year." a
swonI-fish fisherman, was killed 011 the shoals back of Eugartown, M:1ssachnsetts. Whllll Haltml it

weighed G39 pounds. Its live weight lI111st have heell as much as 750 or 800. Us sword measuI'I',1

nearly six feet. This was all extraordinary fish among the three hundred or more taken by

Captain Ashby in bis long experience. He considerl:l tile average size to lw about 250 pounds

dressed, or 32,'; alive. Capt.ain )'furtiIl, of Glonct'ster, e.."ltimates the average size at 300 to 400

pounds. 'l'he largest known to Uaptain l\liellall x weighed 62[,. 'I'll", a vera ge about, Block Islaml

he eonsiderR to be 200 poullds.

There are other stories of large fish. Capt. R. H. Hurlbert, of Gloucester, killed one OJl

George's Banks, in September, 1876, which weighed when dressed 480 pound·,. Capt. Joll1l Rowe,

of the same port, salted one which filled two and one-half barrels. This Jlrohably weighed 600

pounds when alive. I haYe heen told that a Sworu·iish loses oue·thinl of its weigllt ill dre8f4ing',

but I shonld thiJlk that one·fonrt.h wonld be nearer to the truth. Oaptain Baker, of the !oICllOOller

"Peter D. SmitL," of Gloucester, aSliures JlIe that he killed, in the Bummer of 1874, off Port.Iaud,

a Sword·fish which weighed 750 pounds.

Mitchill and DeK~~'y state that in ] 791 a Sword·fish sixteen feet ill length was exhibited ill

New York. It is questionable whether they often exceed this measurement. :M;yown obscf\'a

tions have lwen made OIl f.\pecimens from seven to twelve feet long. A stuffed spl',cimen ill the

UnitNI States National MuseulU measures about ten feet, 'and this seems to be very nearly the

averap;f'. size.
MINIMUM SIZH OF AMERIGAN SWORD-FlsH.-The size of the Rrnallet;il.t Sword-fishcf! taken un

our j~Oallt is a sultif\et of much (h,eper illteTe8t, fin it throws light on the tim!' and pll1ce of breed·

ing. There is some differenc,--, of testimony regarding- the average size, hut an fishermen with

whom I have talked ag-ree that very small ones dOJlot find their way inw our waters. I have eol

lected several in stances from the experieuces of men loug wonted to this fisherj'.
Capt. John Rowe has seen one which did Dot weigh more than 75 pounds when taken out of tbe

water.

Capt. H. H. Hurlbert. killed, near Block Island, in July, 1877, one which weighed 50 pound!>,

and mea.'lured about two f",et without its sword,

Captain Ashby's small",st weighed about 25 pounds when dressed; this he killed off' Noman's
Land. He Dever killed another w bieh weighed less than 100. He tells me that a Bridgeport smack

had one weighing 16 ponnds (or proba.bly 24 when alivtl), and measuring eighteen inches without
its 8WOrd.
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tn august" lR78, a sma.lJ KPl'eiUlflIl of the maekerel shark, fALfflna, /JI)'rnubica, was captured at

the mouth of Oloucester HfLrhor. In it01 nOf'ltril was sticking- the, sword, about three inches lon~,

of a young Sword·fi~h. \VhflTl tlli:- was pulled out, the blood fiowed fret'l"" illdieatill~ that the
wound was J'f'cent. The fish to wilieh this f;WOI'cl belonged c~anilot havc', e:xecf'llf'cl wn or twelve

inches in length. \VIH'tlwr thl-' small Swunl-fish met with itl'i misfortune ill our watfJrs, or whether

tllf' shark hronght thifoi tropb,\' fl'Onl heyolld thE' sea, is a question 1 CUllllOt answer.

Liitkf'1I Rpp:aks of a very young individual takell in tile Atlantic, latitude 32° 501 N., longitude

740 1!)I VlT. Thii'\ tllll-"lt hI' about Hill miles south/>ast of Cape Hatteras.

SIZE IN TDE 1tIEIllTI'RHANEA...l'q.-In the Mecliterritlleall, near Sicily fUld (}(JnoR, ;YOUllg fl~h,

ranging in weight frOID half a pound to twe.lw) pOTlntlf!, are ~aid to bt:' ahundant between K ovembeJ

.wd March.
Ahout La Uiota,t and "!\Iartignes, in till:', south of France, many arA taken too small w injure

the fishing-I1pts, and ,",pry m,rely reaching t,hp w{'igbt oflOO pound!:>.

From the st·at,emellt~ of Bloch and lat£'r writers it aplwars that large Sword-fi"h ali'\o are
ahunllant in the ~ledlterl'alJean, IJate Italian fi~ber'y repons state that the average weight of

tbo,~e taken on the coast of Jtul,Y is 50 kilo~ams (110 pounds).

Of the, coasts of Spain and Portugal Stf'inda~\hnerremarks: ")[ore aJmndant on the ISQUtllCrll

coast~ of Spain than on the northern, westl"ru, and eafltNIl sides of the Hwrian Pellill!l11la. \Ve

811W quite large examplefl in the fiio1h-ml1rkcts at Gihraltar, Ualliz, LishOlI, La Corniia, al1d Hllrf'f'lona.

ancl at Santa Crnz, 'feneriff<>. 'l'be la.rgest of three spedmem< in my pORseFlsiou i8 fOl't,v-three

ill(~bes long, another twenty-four inches." I

HATE OF GROWTH,-Little is kllown ahout the rate of growth. The young fish taken in

winter in the Medit,erranean, rangillg in weight from haH a pound to t.wt>lye pounds, are thought

to haw" been hat.clH'd during the pnn-iolls Sllmmer. 'l'hof;(' of a larger sil'-e, ranging from twenty

four to sixt,y poundf', taken on t,he Nnw EngLallll coast, in the summer, lllay perhaps be the ;ronng

of the previous year. Beyond this, eyen (',Qnjeetnrl' is fruitless. As in other speciefl, the rate of

growth delwnds directls 11]101l the quantity of t,)Od consumed. It. iFl to be pref':llrnetl that a summer

passed in feasting among the crowding schools of menhaden amI mack.'reJ in onr waterA woulil
bring abont a considcrahle increase in wl'ight. 'rhat this is the casH ii'\ clearly shown hy tlHl

testimony of the fishermen, who say that in the spring Sword-iish lH'" f.hin~ growiug fatter and

heavier as the Reason goes on.
Dr. !Aitken and Dr. Giillther have lately made some exceedingly illtCJ'l"stillg observations

npon the :young of the Sword-fish and of the Spen,r.fish and Sail-fish.
Dr. Giintber'foi .st.udies were made 11]1on very small 8lw.eimellS of lllldetermitlf'd species,

belOllgillg to either 'l'efrapfurus, Hi8tioplwrus, or hoth. III his latcl.-It work, "'fhe Study of FisheE>,"
he summarizes tbe facts obSt:'rved by him f\l'; follows:

"Tbe Sword-fishes with -rentral fius (Histioplwrlls) helong to the T{'leol'ltean~of til(> largest.

!Iii'll.'. In ~-onlJg individuals, nine millimeters IOll~, both jawloI. are prOlluct'd and armed witb pointed

teeth, the supraorbital margin is ciliated, t,h e Iuuit't31 and preoperculum are prolong-ell into long

spines, the dorsal and anal fillS are 1\ long fringe, and the ventrali! makl" their appearance as II IJllir

of short buds. When fourte<'>lI millimeters long the young fish has still the same arnHltun> of the

head, hut the dorsal fin has become much lJiglu:'T, and the yentral filaments bave. grown to a gre.a.t,

length. At the next stage, when the :fish bas attained to a length of f',ixty millimet£'rs, till> upper

jaw is conaiderabl;o,'prolongell beyond tbe lower, losing itB teeth, the spinei'l of the head are

8hortened, and the fins assume nearly tbe shape whicL the.y retain ill mature indivilluals.
_._,---_._,.~~,_...~-~ ...._-~_ .._------,--.,_._-----~

'Sitzungab. d. k. Akad. d. WiSOJellJlllh'"Wein, io6tl, p. 396.
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"Young Sword·.(ishes without ventral fins (Xiphias) undergo similar changes, and, besides,
their akin is covered with arnall, rough excrescences, longitudinally arranged, which continue to be
visible after the young fish has attained the form of the mature in other respects."

Dr. Liitken's d6Scription of the young Swonl·fishes is an exceedingly valuable contribution to
knowledge.

I have collected together, in the plates which accompany this paper, the various publishc{l
figures of young Sword.fishes, and have had them redrawu as nearly as possible to a uniform

scale.
Of the Sword-fish, Xiphias gladius, two figures are given. One, taken from Lutken's "Spolia

Atlantitla," is thirty-seven millimeters long; the other is a reproduction of tIle often·copied figure ill
Cuvier and Valencienues' "Histoire Naturelle des Poissons," twelve to eighteen inches long.
Liitken had a similar specimen, ten millimeters long, but it was too poorly preserved to be figured.

Of the various species of TetrapturU/f and Histiophorus, six figures are given. The smallest
is that from "Spolia Atlantica," and is of a fish five alld one·half millimeters long. Liitkcll
remarks that he has a series from five and one-haJf to twelve millimeters long which differ
ver.y little from each other. The next in size is copied from Glinther, and is probably about ten

millimeters long; the third, al.~o from GUnther, is fonrteen millimeters long. Liitken haa another

link in the series, a specimen twenty~onemillimeters long, which he has not figured. The fourth
stage is from Gunther, a specimen sixty millimeters long; the fifth, from Cnvier and YalenciellIles,
their Histiophorus pulchellus, about four hundred and ten millimeters long; the sixth, from RUppelJ,
a. copy of his figure of H. immaoulatus, said to be about eighteen hundred millimeters long.
These illustrations show the development in a very satisfactory manner.

ABUNDANCE A'l' PRESENT.-For many ,Years from three to six thousand of these fish have
lw,en taken annnally on the New England coast. It is not unusual for twenty-five or more to
he seeu in the course of a single day's cruising, amI sometimes as many as this are visible from
the mast-head at one time. Captain Ashby saw twenty at one time, in August, 1839, between
George's Banks and the South Shoals. One Gloucester schooner, the" Midnight," Capt. Alt'rt'll

Wixon, took fourteen in one day on George's Banks, in 1877.
Capt. John Rowe obtained twenty barrels, or four thonsand pounds, of &alt fish on one trip to

George's Banks; this amount represents twenty fish or more.
Captain Ashby bas killed one hundred and eight Sword·fish in one year; Capt. lL O. Tripp

killed about ninety in 1874.

Such instances as these indicate in a general way the abundance of the Sword·fish. A ve8sel
cruising within fifty miles of our coast, between Oape May and Cape Sable, during the monthli
m June, July, August, and September, canuot fail, on a favorable day, to CQlllcin sight of several
of them. Mr. EMil states that the fishermen of Portland never knew tJIem more abundant than
in 1879. This is probably, in part, due to the fact that the fishery there is of very recent origin,

ABUNDANCE IN THE PAST AND PROBABILITY OF FUTURE DECREASE.-There iy no evidence
of any change in their abundance, either increase or decrease. Fishermen agree that they are as
plenty as ever, nor can a.ny change be anticipated. The preaent mode of fishing does not destroy
them in anycoDsiderable nnmbeI1l, each individual fish being the object of special pursuit. The
solitary habits of the species will always protect them from wholesale capture, so destructive to
schooling fish. Even jf this were not the case, the evidence proves that spawning Sword-fish do
not freqnent our waters. When a female shad is killed, thousands of possible young die alSO,

The Sword-fish taken by our fishermen carry no such precious burden.
EpPECTS OJ!' oVERFISlUNG IN THE MEDITllRRANEA.N.-A very different tale was once told of
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the winter fishery in the Mediterranean. Meunier quotes this testimony by Spallanmni: HI took
part many times in tbis :fishery, and I dare not tell how many young fish are its victims; being of

no value they are thrown back into the seu, mutilated or already dead from the rubbing of the net
meshes. I write denouncing this destructive method, and I urge forcibly the harm which re'3ulta
from it. They tell me it is true that there is a law of Genoa which forbids its UBC, or ratlter its
abuse, bnt this does not do away with the fad that each year there sail from the Gulf of Spezzia

three or four pairs of fisbing boats wllich go to the sea to curry on this fishing. Still more, the

governor of the place, who should carry out this law, is the first to favor, by means of a gift of
ailver1 the abuse which it is intended to prevent."

This, however, was a century ago. I have met with no complaints of decrease in the works of
later writers, though in Targioni-Tozzetti's report, publi8hed in 1880, it is stated that tbere is much
opposition to the capture of small fish.

NATURE OF FOOD.-Dr. Fleming found the remains of Sepias in its stomach, and also small
fi8h~s. Oppiall stated that it eagerly devours the Hipp1trw (probably Coryphama).

A specimen taken off Seaconnet, July 22, 1875, had in its stomach the remains of small fish,

perhaps Stromauus triaeanthus, and jaws of a squid, perhaps Lolif/Q Pealii.

Their food in the \Ve8tern Atlantic consists for the most part of the common schooling species

of fishes.

'l'hey feed on menhadeu f mackerel, bonitoes, bluefish, and other species which swim in close
schools. Their habit,s of feeding have often been described to me by old fishermen. They are said
to rise beneath the school of small fish, striking to the right and left with tbeir swords until they

have killed a number, which they then proceed to devour. Menhaden have boon seen floating at

the surface which have boon cut nearly ill twain by a blow of a sword. }fl'. John H. Thomson

rema,rks that he has seen them apparently throw the fish in the air, catching them on the fall.
Capt. Benjamin Ashby say!l that they feed on mackerel, herring, whiting, and menhaden. He

bas found half a bucketful of small fisb of these kinds in the stomach of one Sword-fish. He bas

seen them in the act of feeding. They rise perpendicularly out of the water until the aword and

two-thirds of the remafnder of the body are exposed to view. He has seen a school of herring
crowding together at the suriiwe on George's Banks as closely as they could be packed. A Sword
fish came up throngh the deuse mass and fell flat over on its side, !ltriking many fish with the
sides of its aword. He bas at one time picked up as much as a bushel of herrings thus killed b~' a

Sword-fish on George's Banks.

REPRODUOTION.-But little is known regarding their time and pla.ce of breeding. They are
said to deposit their eggs in large quantities on the coasts of Sicily, and European writers give
their spawning time a.s occurring the latter part of spring and the beginning of summer. In the

Mediterranean they occur of all !lues from four hundred pounds down, and the ~'onng are 80

pleutifufas to beoome a common article of food. Except in thitl region the young are never taken; on

our own coast, plentiful as they are, they are never !loon less than three feet, and a,ra 118ually mnch
larger. M. Ra.ynand, who brought to Cnvier III specimen of Hi&tWpoorll,.S fOllr inches long, t.'lkcn in

January, 1829, in the Atlantic, between the Cape of Good Hope and Franoo, reported that there
were good numbers of young Sail·fish in the place where this was taken.1

Old f1Bhermen who have taken and dressed them by the hundred assure me that the3'" have

never Been traOO5 fJf spa.wn in them. The absenoe of young .fish and spawning females on the

COOBt of North America would indica.te that they do not breed with us. Judging from the loeatiOIl8
Where young ftshhave boon taken, it sooms probable that they breed in the open ocean.

-~~~-

t OI1Vl8B &; V.l.LBNCDiiNlOlS: HW. Nat. Poi.., viii, p. 306.

.'\. ,".
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Mennier,! quoting Spallanzalli, f,tates that the Sword-filSb does not approach the ooast of

Sicily except in the season of reproduction; the male,'; are then seeD pursuing the females. It is a

good time to captnre them, for Wht'll the female has been taken the male lingers near and is easily
approached. The fish are abundant ill tht' Straits of Messina from the middle of April to the
middle of September; carly in the season tlwy hug the Calabriall shore, approaching from the
north; aft~r the end of .June they are most ablllldant on the Sicilian shore, approaching from the

south.
Frnm other circumstances, it seems certail! that there are spawning ground,'; in the sea near

Sicil~' and Genoa, for from Nm'ember to the 181. of Mareh ;young cne;; a,re taken in the Straits of
~[(,8siIH1, ranging in weight from half a pound to twelve pounds.

AnsENcE OF ORDINARY HABITS OF BREEDING SEASON AMONG OUR SWORD.FISJ;I.-In the

Mediterranean, as has been already stated, thtl very yonng fish are found from November to Maroh,

ami h('re from .July to the middle of SeptembClI' the male fish are seen pursuing the female over

the shoals, alHI at this time the males are easily taken. Old swonUish fishermen, Captain Ashby
and Captain Kirh,'I, aS8U:ro me that on our coast, ont of thousands of specimeus the;y have·taken,
t1w,y have never seen ODe containing eggs. I have myself dissected several males, none of which

were near breeding tilIl('. In the European waters they are said often to be seen swimming in

pairs, male and female. "Many sentimental stories were cnrrent, especially among the older writers,
concerning the conjugal affection and unselfish devotion of the Sword-fish, but these soom to have
originated in the imaginative brain ofthe naturalist rather than in his perceptive faculties. It is

said tha.t when the female fish is taken the male seems devoid of fear, approaches the boat, and

a.]lows bimself easily to be taken; but, if this he true, it appears to be the case only in the height

of t.he breeding MeMOn, and is easily uuderstood. I cannot learn that two Sword-flsb haYe eyer

bf'..en seen associafml together in our waters, though I have made frequent and diligent inquiry.
There i.. no inherent improbability, however, in this story regarding the Sword-fish in Europe,

for the same thing is stated by Professor Poey as the result of his studies upon the habits of

Tetraptur'U8.
A curiOll8 fancJ was prevalent in former days regarding au anatomical character of the Sword

fish. III all article by Mr. Dale in "Philosophical Transactions" (abridged edition, ii, p. 8.'35), he
remarks: "I cannot oonl',ede it to be, consonant to that Oare and Industry of Nature, in providing

convenient Receptacles for preaerving the Footus; neither is it agreea,ble to Reason to belie\'e, that
when Nature had provided an Uterus in aU Animals, not only the Viviparous, and such as onl;y

tJherish the Embryo ill Utero, but in the Oviparous also and Insects, the Eel and the Xiphia, or

SwO'rd-fish, should be t.he only Animals without it."
ENEMIES AND FATALITms: PUGNACITY.-The pngnacity of the Sword-fish has become a

by-word. Without any special effort on my part the following instances of their attacks upon
vessels have in the la,st six yel-\r8 found their way into the pig@'on.hole labeled" Sword· fish."

...Eelian SaJ'S (b. xxxii, c. 6) that the Sword-iish baa a, sha;rp·pointed snout, with which it is
able to pierce the sides of a ship and send it to the bottom, iustances of which have been knGwu

near II> place iu Mauritania known as Gotfe, not fa.r from the river Lixul!l, on the Africaa side of the
Mediterranean. He describes the sword as like the beak of the amp known as the trireme, which

W!\8 rowed with three bn,nks of Da1'l3.

One of the earlie8t acoountfl is that given in the 8000nd part of voLi, lib. ii, p. 89; 16L5, of

" Pumbas his PJlgriWe8":
"The !rixth Oironm-Navigation, by William CurnelilK)u 8chovten of Horne; who Sovtb:ward8
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from the Straight8 of Magelan in Tierra-Delfvogo, fovnll and discovered a new pBBsage through

the great Sovth-Sea, and that way sailed l'ovnd about the World," etc.
Off tile coast of Sierra Leollp. :

"The tift of October we were vnder foure degrees !;Cuen and tWl.lutie minutes, the saDie da:r
about nOO1l0, there was such 11 uoyS£! in tlle BOllgh of 0111' Sbippe, t,bat the master, being behind in

t,he· Gallcrie, thought that Olll: of the men hall fallen out of tbc Pore-ship, or from the Boe·sprit

jlltO the sea, but a.s bee looked out on~r the side of the Ship bee saw the Sea allred, ali! if great

f'tore of blond bad becne powred into it, whereat hee woudred, knowing not what it meant, but
11fwrward hee found, that a gr('a~ Fish or It Sea mow,t,er having a horne had therewith stricken
against the shiV with most gTN~t stmngth. For when we wert in Porto Desire where we eel. tho
Ship Oll the_ St.rand to make it deane, about se\'Cll foot uuder water, before in the Ship, wee found

a Horne stickillg ill tIle Ship, much like for thicknesse and faflhiou to a common Elephants tooth,

not hollvw, but full, ver.r strong hard Bone, wldeh had entered into three Plankos of tho Ship,

that is two thicke l'lallkes of greem;l and OIle of Okeu wood, and ::;0 into a Rib, wht'lw it turned
\11'Waru, to our gTeat goou fortune, for if i.t 1m,d en't.eretl between the IUbLes, it would ha}>pily bavl'J
made a greater Hole amI llave brought both Ship and men ill danger to b~ lost. It strucke a,t
least halfe a foote decI,e iuto the Ship aUlI about half a foote without, where, with great f01'ce it

wa~ broken off, hy reason whereof the great monster bled so much."

More thau a century later C. Mortimer, M. D., records thil:> experience:
•. Mr. Bankles shewed me the Horn of a Fish tiJat bad penetrawd above S inches into the

Tim bel' of a SIJip aUlI g,lHJ me Ow following Relation of it: 'His MAJESTY'S Ship Leopard, having
bcen at, tlU\ lVest btdiCJj and on Lhe Ooast of Guilwy, was oroNed by 'Warrant from tbe HOllourable

':\'t1tly·Boltrd, ua,te<..l Aug:. 18, 172"), to be dooucd a.nd retittcl u.t Po.rt8mout fur Cha.nn~l-Ser... ioo;
Pursuant tiJereto, she was put into the great Stone-Jock; and, in stripping off her Sheathing, the
Shipwright.. found sOUlething that was lUlcomWOIi in her Bot,tom, about 8 Feet from her Keel,.iust
hefore tile Fore Mast j wltich th(;~' searching int.o, found the Bone or Part. of the Horn of a Fish of
the Figure hero de..;cribed; the Outside Hough l10t unlike Seal-Skin; and the Bud, where it was
broken oft· shewed itself iikc cOarse lvorr. The Fish is !mpiiosed to have followed the Ship, when
under Sail, hecause th!' Sharp End of the Horn pointed tQwaro the Bow: It l)(metrated wit,h that

Swiftness or Strength that it went through the Sheathing 1 Inch thick, the Plank 3 lnche8 thick,
and into the Timber, 4& inches.nn

Don Joseph Oornide, in his" Ensayo de una Historia de 108 Pece8 de 130 Oosta de Galicia,"
1787 :

"This 1i.f'lb is taken in the seas of Galicia, where it is more common towlU'd the Rio de Yigo,
where it is well known that the IBalandia' (a small fishiug vessel), of 8. M.le Ardilla, WItS pierced in
itfl Edric and sunk by the arm of one of these fishes, which i8 pre8erved in the Royal Oabinet of
Natural History."

The following statement is from the note book of Professor Baird:

In 1871 the little yacht" Redhot," of New Bedford, was ont, llword-fish fishing, and a Sword-fish
had been hanled in to be lanced, and it attackoo the vessel and pier<:ed the side so as 10 sink the

veese1. She was repaired and used in the service of the Commission at Wood's Holt
Oonoh quote-s the personal statement of a gentleman, who says:

"We h~ve had the pleasure of inspecting a piece of wood cut out of one of the fore plaulLB of
l\ vessel (the'Prisoillar,' frool Pernambuco) throug}l which was struck about eigiJteeJl iJ.1ches of
-~.............-

..IAtl..ocutlnto1' the hOI'Il.()f flo F;;h~;';'k &lvtlrall;"h..;-h;'~;h~ide of ;;Bbip, by C:Mortin.",r, H. D., }', R. 8-P1U1oe... .
, 'l'r.me_, xl. No. 461, p.~ 1741. Abr. ed., h, p. 7l!,.
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the bony weapon of the Sword-fish. The force with which it must have been driven in affords a
striking exemplification of the power and ferocit;r of the fish. The' Priscilla' is qnito a llew
vessel. Captain Ta:ylor, her comuHlnder, states that when near tho Azores, as he was walking the
quarter-deck at lligl1t, a shock was felt which brought all hands from below, under the impression
that the ship had tonchc{lllpon some rock. This was, no doubt, when the occnrrence took place."

The New York Hera,hI of May 11,1811, states:
"The English ship I Qucensberry' has been struck by a Sword-fisb, which penetrated to a

depth of thirty inches, causing a leak which necessitated the diseharge of the cargo."
The" London Daily News of December" 11, 18G8, contaiuCl.! the following lJarugraph, which

emanated, I suspect, from the pen of Prof. R. A. Proctor:
"Last Wednesday the comt of common pleas-rather a strange place, by Ute by, for inquiring

into the natural history of fisheB-was engaged for several hours in tryiug' to determine under

what circumstances a Sword-fish might be able to esea,pe seot·free after thrnsting his snout into
the side of a ship. The gallant ship' Dreadnought,' thoroughly repaired and classed A1 at Lloyd's,
hoo been insmed for £3,000 against all the risks of the scas. She sailed 011 March 10, 1864, from
Colombo, for London. Three days later the crew, while fishing, hooked a Sword-fish. Xipbias,

however, broke the line, amI a few moments after leaped half out of the water, with the ohject, it
should seem, of takinga look at his persecutor, the 'Drearlnought.' Probably he satisfied himself
that the enem;y was Some abnormally large cetacean, which it was his nataral dnty to attack forth·
with. Be this lUI it may, the attack was made, and at foul' o'clock the next morning the captain was
awakened with the unwelcome int-elligellce that the "hip bad sprung a leak. She was taken back

to Colombo, and thence to Cochin, whem she was hove down. Near the keel was found a round
hole, an inch in diameter, running completely throngh the copper sheathing and planking.

".As attacks by Sword-fish are included among sea-risks, the insumnce company was willing
to pay the damages claimed by the owners of the sbip if only it could be proved that the bole had
really been made by a Sword-fish. No instance had_over been recorded in which a Sword-fish had

been able to withdraw his sword after attacking a ship. A defense was founded on the possibility
that the hole had been made in some other way. 1~rofes8orOwen and Mr. Frank Buckland gaye
their eYidenoo, but neither of them could state quit-c positively whether a Sword-fish which had.
passed its beak through three inches of stout planking could withdraw without the loss of its
sword. Mr. Buckland said that fish have no power of 'backiug,' and expressed his belief that be
could hold a Sword·fish by the beak; hut then he admittNI that the fish haU. considerable lateral
power, and might so 'wriggle its I'word out of the hole.' And 80 the insurance company will have
to pay nearly £600 because an ill·tempered fish objected to be hooked, and took itsr0vengo by

mnlling full tilt against copper sheathing and oak planking." Vf'o.

"The Gloucester schooner' Wyoming,' on a last trip to George's Banks," records the ' Now York
World' of August 31,1875, /I was attacked by a. Sword-fish in the night-time. He assailed the vessel
with great foree, amI succeeded in putting his sword through one of her planks some two feet, and,
after making fearful titruggles to extricate himself, broke hia sword off, leaving it hal'll aUllfast ill
the plank, and made a speedy departure. Fortuna-te was it that he did not succeed in drawing
out his sword, as the aperture would undonbtedly have made a leak sufficient to sink the Ve8Bel.

As it was, ahe leaked badly, requiring prett.y lively pumping to keep her free."

Another instance of a similar nature is this, which was recorded in the "Liverpc>ol :Mercury"
about the year 187u:

"Mr. J. J. Harwood. master of the BritiMh briga.nti06 'FOl'ttLu3te,' in <look at LiYerpool, reports
that whilst on his passage from the Rio Grande, when' in latitude 200 '12' Borth and. longitude 4'1°

.--.
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91 west, this ship w;-n; struek hy a large tish, which made the vessel shake very much. Thinking the

ship had heen mcn·ly stnll~k by 1he tail of ~otlle se-a-mollKter, he took no further notice of the
matter; but, after cli"clmrgillg c:trgo at Unneorn, and coming into th(\ Canada half-t.ide dock, he
found IlH;,; Qf thf:\ plank ('Jl(b ill the "h'.l'tl "pht" ami on dnsm' examinatl<m. h(', di5COVCl'ed tllat a.

Sword-fi~h had dl'i~rcu hh, sword completely through the plank, four inches in thickness, leaving
the point of the ~wor(1 TIt'arly eight in(\he,~ through th(\ plank. 'l'he fish in its struggle broke the

swonl off level with the outside of the ,-efls(~l, and by its attack 111)On the suill lost nearly a toot

length of the vcry d,lngerous weapon with which it was armed. There is no doubt that this some
what >;ingnlar oeeurrence took place when the "esse.1 was stnwk as Cl11ltain IIm-wood describes!'

In ,: Pores t and Stream " of ,Tuue 24, IS75, was reeordt:'l} the follOWing incident:
'~On ",Vednellda..r of 1a..'It week it Sword-11gb attacked the fishing-boat of Ca,pt,. D. D. Thurlow

wbile he wa>; hauling mackerel-lIets off Fire Island, tllrllst its sword clear through the bottom. and
stuck fast, while the tlilllermCll took io\everal half-hitches arouuu. its body anu. so secured it. It was
afterwards hrougllt. to Fulton Market, and fonnd to weigh three hundrerl and ninety pounds. Its

sword meaSllred three feet amI ReW\ll inelte>;, and its entire length was over eleven feet. The
st.uffed skin will adorn the Central Park l\lusuem."

III the" Landmark," of Norfolk, Virginia, Februar)', 1876, was mentioned a similar occurrence:
"Th(> brig 'Po 1tI. Tinker,' Captain Bernard, previously m,mtioned as having arrived her('l from

Uichmond, leaking, for repairs, has been hauled np on t,Ile ways at Gra\'es' sllip-,vard. Ou exami
nation it was discovered, t,lmt tbe leak was caLIse-d by it Sword-fish: the SWOrd being fouud broken

off' forward the bumls, about sixteen feet abaft, the forefoot,. The fish, in striking the Ye~sel, must

have COlle with great foree, UH the sword penetrated the (\opper sheathing, a four-inch birch

plank, and through t,he timbers about six inches-in all nhout ten iIlCb(1S. It occurred on the
morning of the 2:~J of Decembel', when the brig was eighteen day.'> out from l~io, and in the neigh

borhood of Cape Saiut Hoque. She was llUlllped a.bout four o'clock in the morning, and found
froo of water. About six o'clock the s.lrne morning she was again pumped, when water was

ohtained, and on examination it was found that she llad made ten iuchef.l of water. The men were

kept steady at tbe pumps until her arrival at l:ichmon,l, and while there, amI on her trip here."

Mr. Willard N;\-'c, of New Bedford, l\I3f.;~a(\llUsett8,sends th('. followillg note:

"A few rears ago Captain Dyer, of New Bedford, f.ltru(J]. a Swonl-fisb, from a, thirty-foot hoat,

forty miles southwl:'st of NomRu's Land, throw on',rbo:ud the keg, tacked, and stood by to the

windward of it. When llearlJ' alm:':tst of it the man at the mast-head caned out, 'Why J here be is,
right alongsi<!p.' Tht\ fh'l11 was then ahout ten feet from the hoat, and f>wimming in the sam<.> direc
tion, but when hI.' got where he eou1(1 see the splash of water ;J.rounr1 the bow he turned and struck
the boat about two feet. frolll the stern and jlll'lt h\:'low the water-line. The sword went through the
planking, wbich was of eetlaT all ilWh a,lld thn-'€-fJllart.ers tbick, into a lot of loose iron ba-l1ast,

breaking ofl:' !i!hort at t,he fish'$ head. Anum her of boat!;, largo and small, ba"e been' stot'e' by
Sword-flsh on our coast, hut ItlWa~'8 aft(~r th(' fish had boon struok!'

A nameh\ss writt~r in" llaqwr's "·e.(;kly,'~ Uetoher25, 1879, narra~ these instances, for which

I am unable to give the orib-Mual authority:
"Ina cal m day in the SUIll mer of 1832, on the coa,st of Massachusetts, a pilot was rowill g bis

little skiff IdsurelJ' along, when he W:1S snddelll.y roused from hiM seat ll,v a tllrllst from below b~' a

Sword-fisb, who drove his sharp instrum('nt more tban three feet up through the bottom. With rare

presence of mind, with the butt of llll oar be broke it off level with the floor before the fisll had

time to withdraw it. Fortuna.tely, the thrust was not directly upward. Had it been so, the frail

boat Would ha.ve boon d~yed..

2311'
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"A Boston ship hauled up on the wayfl for repair, a few years since, presented the shank of a
Sword-fh:~h's dagger, wLich had iJeen driven considerably far iIlto the solid oak Illa-nk. A more

curious affair was brought to light in 1725 ill ot'"crhaulillg His Majesty's ship' Leopard,' from the
coast of Africa. The sword of this marine I>pellr,sffil-tll had pierced the sheathing one inch, next it

went through a three-iuch plank, and beyond that threo inches amI 11 half into the linn timber.

It wal'i the opillion of the mechanic!> that it would h:wl.\ required niue strokes of a hammer weigh

ing twont;v·tive pounds to drive an iron bolt of tile same dimensions to the same depth in the hnll.

Yet the fish dro,e it at a "iugle thru8t.
"Oil tIle return of the wbale-ship 'Fortune' to Plymouth, Massachnsettl', in 1827, the l'tump

of a sword blade 'If this fish was noticed projecting lil,;e a cog outside, whicll, on being traced, had

lwen I1rh-on through the copper sheathing, an inch hoard unuersheathing, a three-inch plank of

hard 'wood, the solid white-oak timber twelvo inches thick, then through 9Jlother two and a half

inch llar/I·oak ceiliug, aud lastly penetrated the head of an oil-cask, where it stuck, not a drop of
the oil having oscap('d." 1

Sneh in!';tancf's could be found by tho score, if one had the time and patience to search. The
thing happens many times a year, a,nd nearly as often affords a text for some paragT'dpher or local
editor.

ENEMlES.-Such a largo animal as the Sword-fish can have but few antagonists WllOse attucks
would be disastrous. The tunny or horse-mackerel, Orcynus thynnus, other Sword·fishes, and
sharks are its onl.r peers in size, and of those the sharks are probably its worst foes.

Ou-pt. N. E. Atwood exhibited to tbe Doston Society of Natural Histor;y, December 7, 18G4,

the lower jaw of a- large I'Ihark, taken at Provincerown, :M:~ssachusetts,in whol.'ie sromach nearlJ"
the whole of a. la.rge Sword.fish was found. Some ten or twelve wounds were noticed in the !:ikin
of th(! shark, giving an idea of the conflict. The shark was doubtless Galeoct!rM tigrinus.

Couch was told hy a sailor that he had watched with interest the anxious motions of one as it

was followc{I closely and rapidly in all its turnings hy a bIt:e shark. Twice did it leap abo,e the

tlurface ttl escape the near approach of its pursuer, but with what snccess at last the observer bad

no oJlJlortunity of knowing.

I\Ir. John H. Thomson states that the Bill-fish (probabl:r TetraptUJ'u8 albidus) is their especial
enemy. Bill fish, six to twelve feet long, appear about the last of the season, and their appear

anee is a signal that the Sworl}-fish are about leaving.

INVERTHBRA'I'E PARASITES OF THE SWORD-FISH.-Aristotle thus eXlllaius tbe leaping move·

ments of the fil';h: "The tunny and the Xiphiolf Ruffer from the <estrus at the rising of the dog·stal',
for both theRe fi"h at tbiR season have benea.th their fins a little worm which is called restrus,

which resembles a st:orpion, and is about the size of a spider; they suffer so much from this
t,orment th:tt the Xiphil18 leaps out of the sea as high as the dolphin, amI in this manDer fre·
qUGHtl.v falls upon {)tu' I:'lhips."

1'his description of tho parasite is somewhat vague; yet it is eddent tha,t 1.I,Ilusion is made to
OIle of the Lemeans or gill.lice, little crustaceans remotely resembling crabs and lobsters. which
aWwh thernsllh'es to the gills amI skin of many kinds of fishes, sucking the blood from their Yeins,

and often causing death; dreadful to their victims as was their namesake, the tabled Lerneltll

Hyura, to the Al'gives of old, Uiltl not to be destrost'.d by an.y pisdne Hercules and lolauf'.

In one ot the early volumes of the" rbilosophical Transactions" is an aocount by S. Paulo
Boccolle of "au o.s.traordinary Sanguisuga, or .Leeck, fountl sometimes sticking fast in the Fish
called Xiphiall or SWQrd-jiBk." It is described as "about four Inehes long, th~ Belly of it wltire,
cartilaginous and tranaparent, without Eyes or Read, but instead of a. Head it bad a. hollow Snout,
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encompa.ssed with a "cry hard Membrane; whieb Snout, it thrusts whole into the Body of the

.Fish, llS flt.rong1y [l,S all Auwe is wound into a lliece of 'Vood, and fill;; it full of Blood into the
very Orifice." IIe names it"Hirudo" or" A (YUH cmuia, Jlfrillqlle pcnna.fa." I

A specimen tak('u oIl' Seacollnet, July 22, 1875, had fiulw-wol"ln!< in the external coat of the
8tomadl and in Ow air-bladder,

'rue Sword-fi!<h is infested by many species of illyertf·hntte IHtJ'<l~ite8. Some hang on the gills,

others t'lstfm thellJ8P!\'es to <litl'orent l):1rts flf tlw aliuwHtarr eanaJ-the wolOplulg:ttlol, tilt' 8toUl3ch,

and the inte..tines; awl others 8tm bore into the flesh. Sl'yeral ..pecies, a>\ might bo Cli:]weted
from tIle size of the fish, aTe alllong the gi~1I1tr;; of tlll:ir races. All uudotlbtmll.'i cause more or
less pain to their host, but especiallS tho:'l(' whicll nttnch tllelUseh'es to tlJC gil],,,, disturhill~' their
actiou and del'trosing their substance.

The paraRitc1' of the Sword-fish, for CO!lVCUimlcp, may he ()];lSsitiell ill two groUpR, the worm

like para-sitt'S (He/min/lies) and th~~ crustaC~':lIJ paraRitBR.

FISH-I'ARA.SITE8-THE SVClCERS OR REMr'HAS.-S~'·veraispceie!o; of ".'·,t:lr-~i.Iip;;"or "remoras"
occnr on onr coast. The ol1\inary kin{1s, SUell as Bdumeis 'tUllwratc.~, 11](' one with a lllac1i: slripe

down its sille alHI white corners to its caudill fin, ilppears to c!Joo,.;e eOlllpa.nionship with the
sharks, wbile the oceanic species, Remora squalipela. i" most often fOllnd clinging to ships.

A third sl'l'cies, Remora brachyptcra, is the particnlar panlsitn of jlln Sword-fisk 1 have
sew'ral times identified spHcilllens foull(l attacherl to the ft"u, and havo never known this HJll'ciell
to be fonnd 011 anT oUler membel' of' tile family. It lifts nevt'r eOlTl{' to liS, moreover! from locality
and sea-soil which would be inconRistent witb a theor,Y that it h:lI] been hrou~htTIl'ar IoIhor(~ h~- a

Sword-fl:<h.
Still another, RhO'lnbochirus oateochir, SiJelllS eq ually i lisepa-mble from Tetrapturull albidua.

This fl1et is known to the Cuban fishermen, who eaU it by tile name l-'ega de las Aguja...-the
parasite of' tIle Spear-fillb.

Perhaps tbe two species are not so sooadf •.st jll their likings tlmt they will Dot change from

Xipki4s to Tetrapturu8.. My friend Professor Giglioli, of:Florence, who speaks of R. brar.hyplcra

as a fbh new to tlH;~ blediterranoon, obtained from Taranto a speciw<\1] said to have llel'll talwl'

from the gills (operculum!) of Tetrapturus bd<l7u.
These 11l1nlMites pr'Obably prefer to cling wi th their curious suckers to the hard extmior 8urffwe

of the opercular flap of the Sword-fish.
SWORD-FISH AS AN ARTICLE OF FOOD.-" Tlw sInall Sword.fish is very good meat," l't.'mal'lu~d

JOt'lse:lyn, in writing of the fishes of :New England in the sevelltet."llth century. Since Jo:"sel:vn
probably ne\'er saw a ;young Sword-ftBh, unless at some tim.. h.,. had visih~d the Medib'rmneau,

it is fair to suppose that his information was derived from HOme ltalia,n writer.
It is, however, a fact that the flesh of the Swordfish, tb<JUgh somewhat oily, is (t vel',\' a(',(~ept~

able article of food. Its t.exture is coarse; tbe thick. fleshy, mU8cull1r layers cause it to resmllbh~

that of the 11a1ibut in consistency. Jts flavor is b.'y mH.llY considere.-l fine, am\ is not nnlikl~ thnt of
the bluefish. Its color is gray. The meat of the ~'oung fish is higllly prized Oll tile Mediterranean,
and is said to be perfectly white, compact, and of delicate flavor.~ Sword·fish arc uloInaJly cut up

into steaks, thick slices across the body, antI ma,~' be broiled or hoiled.
--~~~._-~~---~ --_._---_._., ..... _.._.

I PblloROpbillal Trfm,~s...ti(ln~, Vol. 1[, p_ 821.
• The fl&ah, which is mncb esteemed by the better e.hl88l'~ at Pal<muo, is dressed in almost noB many Inodl'lj IU, that

(If t~ tUnu:y, and fetch,*, IL higber l'TIoo. During OUl' llojrmm tbeI1'l it ""U all lowe 1:.. ~m'" ttw prk.., of the iihlt
averaging follI'pooOO pel' J'6bol0, while tlle p0rQJL(1' of thot latt-cr were di8poaed of at twopeucp, or twoponC<'-half
penny. Tbe flber fa iuvitingly white, IUId the round tjI,grnentM look, 88 they lie in l'(lW8 along the IIt""lIl1, lik" 50 many
filletll of v%l. Fottr.to 1Ii:w; feet i~ the uaual rUD of thoae taken of!' the Trin.risn OOPilt and diRplaylld in t.he f1.lIh.
miorketa of 8icilT.--,}Ul>lt6.x.
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Considerable quantitiel'l of Sword-6gb are U.uIlUu.Ily Ra)ted in barrelg ill Portlatid, GlouceRter,
Boston, New Bedford, and Xew London, Sword-fish pickle(l in brine is in considerable d~maud

in certain section" of till' eOlllltry, and particularly in Lower Connecticut Valley, where a barrel
IDa,}' be fouud in almast ew~r.y grocerJ" storo. B;r many per.~on8 it is considered much more

pa-latabl£', than saJted mlLckerel.

'I'llE 8,tlL-Ji'ISH-HlSTIO£'RORUS AMERICANUS.

St.nUlgtl us it may seem, the Amerk,an species of Histiophorus hag never been !.'ltudied by an
ichthyologist, alld no a.ttempt has ever been Dm.ue to describe it. or to cowpare it ~areful!y with
the similar .'llleCie8 o~curring in tUf: Iudiall Ocean. The ideutit,l' Qf the two has heen aBllllmetl
b.y Dr. Gilnther/ hut since no American 8p~CiIlJenk lJave ever been seel) b,v this fHltborJt,}'1 I bt'$i·

ta.te for the present to follow his lead.
The history of the Sail-fish in ichthyological literature is as follows:
The first allusion to the genus occur~ in Pi8o's "llistoria Naturali" Bra.sHirot printed at

AmRterdttm in 1648. In thi!;l book2 may be found all identifiable thongh rough figure of the
American species, accompanied by a few lines of description, which, though good, when the fact
that they were written in the sevenWentb. century is bronght to mind, arc of no value for critical
compariSQIl.

The nam(', given to the Brazilian Sail-fish by Marcgrave, the talented ;young German who
desonb6d the lisl1es in tIle book referred 00, and who afterward ~a.eritl:(lerl his life in exphJring the

unkuown fields of America~ zoology, was G1Jebucu b1'a8ilienaifms. The use of the llaDle Guehueu jg

interesting, 8iuce it gives a. clew to the derivation of the name "Boohoo':' by whi~h this fish~ amL
l'robably the Spear-fishes, are known to English-speaking sailors in the trollieal Atlantic.

Sail·fishes were observed in the East Indies by Renard and Valentijn, t:Jxplorer~ of that region
from 1H80 to 1720, and by other eastern voyagers. No spedes of the genus was, howevcl", ~W8
rematicaUy t.lescribed until 1786, when a stuffed specimen from the Iudian Ocean, eight feet long,
was taken to London, where it still :remains in the collectiont; of the British Museum. From this

specimen }of. BrousMnet prepared a description, giving it tbe name Soomber gladius, rightly
regarding it as a species allied /;0 the mackerel.

In J$03 LaoopMe established the genus Hilitiopko"W/ for the receptiDn of this species.
Whell euvier and Valenciennes pnblished t.he eighth volume of their Natural Histor'y of

Fishel>, they ignored the Dame gladius, which had been given to the East Indian fish by Brouf\·

Bonet, rcdescribing it under the name Hutiopkorm mdicus. At the saute time they founded
another species upon the figure in Pi$O'sNaturaJ. History (lfBrazil, already mentioned. This they
called H~tiaphorU8471UricanUB.
--_."-----_."-------,,.~-~.

~Catll.log\lB of the Fishes in the Britillh Museum, ii, 1860, p.l!i13.
"1646. FIIlO and MA.RCQRAVI::
Historla Xatura.lis, Btaeillm, J AusplciQ fit Bellefic10 11lln8triA. I M.nritli Com. NMMn 'illinll Provincim et

Mll.ri", ",umm.i Prmfellti Adol'ua.to.: I In qua. \ :firon Untum. PlantJeo et Anbnalla, lied 6"t In- \ digenaTtlrn morbi, iug(\l1ia. at
mOffiil describuntur ot , Iconlbus qnngentull illuatmntnr t (EJaoof'll,te engraved title-page, upon wh[ou the prtlcedlng
lnlIcription islnseIt6d I1pon o.lKll'OlI. 'the following upon lloshell.) Lvgdvn BatQ.l1omm, , Apud FraueiAcum Hac'kinm, I
ct I Am81;elQda.mi, I Apnd Lud. £lzevirlnm. 1648. jl pp. (12), 122, (2), (8),293, (7).

&oo'Ild fftw.
Gtriliclml PiaoniB, M. D. I Ln.ll;dncw-BB,tavi, I de Medicina Braeilienei I Libri Qua,tuol': f r. De A.il'1\1, Aquis &.

Locis I n. De Morbis Endemlill. I ill. Venenatlll &, Antidotia. 1 IV. 1>fl FscultB.tibulI 8implioinm 1et G~rgi MarL....
gravi de Ll.eblltad. I Misuiei G6rmlllli, I BIlrtooo Renun Natnralimn I Bl'&iIilim I Libri octo; I Qn01'U1ll I 'l're8 pTiDWlI
&gllnt de PJantiJI. I QnaltWl de Pi.mbm. , Quintus deA.Yibus. /8e..J:tlUl de Quadritpedibull & Sel:JHlntibns. I &ptimllllda
In9Wtill. I O~IIo"'Q8 de I.pilll. Repone, & nUnll lncoli!l. I Cnm I App6lldifl8 00 T"pnYl6, at CbileJ:UJibqe. I Ioannlllll de
Lret, t Autwerpiann... r In lJ:rditI.em di~_t &. bnotli.tioDl\K addidit, 4; va.riee ab Anetore IOmi&8a8uppl~vit &0
1lwItravit. '
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In a paper printed in 1833, Dr. Nardo, of Venice, }Jroposed the establishment of a new genus
allied to Tetrapturus and Xipkias, to be called Skepo1Wpodus. In this he ineluded the fish described
by Marcgravo Ull(l~r the name 8kepon(JPQdwJ guebuC/~, and alEio a form observed by him in the
Adriatic in 1829, which he called S. typus. I am !lot aware that ichth.yologists baye ~'et leamed
what this may have beell.1

From the time of 1t1arograve until 1872 it, does Hot aIJpear tliat lUi;\' zoolo/-,r:ist had allY oppor

tunity to study a Sail·fish from America, or eyeD from the Atlantic; yet in Gunther's" Catalogue"

the name H. amer'iaU1lus is dilScarded and the species of America, is assumed to be identical with
that of the Indian Ocean.2

Gunther restores Lacepe-de's name, H. gladius, for the Illdial1 species. rossibly, indeed
probably, this Ilame will be found to indude the Sail-fish oj' our own CO::lSt. At present, llOwever,
it seems desirable to retain a separate name. '1'0 UIlite species from widely distant localities

without ever haviug seen them is very disastrous to a proper understanding of tbo problems of
geographieal l1istri bution.

The materials in tIle National1l1useum consist of a skeleton and a paintel1 plaster ca.st of tlie
specimen taken near Newport, Rhode Island, in 187~, anti a drawing made of the Bame, while fresh,
by Mr. J. H. Blake.

The occurrence of the Sail·fish is, a,s bas been already stated, very unusual. Marcgrave !Saw
it in Brazil as early as 1648. Sagra and Poey ment.ion that it has been 8et'n about Cuua, and
Schomburg includes it in his Barbados list. The sr)ecimen in the United States Nationa,IMnl>cum

was taken off Newport, Rhode Island, in August, 1872, and givcn to ProfeOlsor Baird b;-,' Mr. Samuel
Powell, of Newport. No otheTs were obseT"etI in our waters until March, 1878, when, according

to Mr. Heyle Habersham, of Savannah, Georgia, two were taken by a vessel lJetwt't'n Savannah

and Indian River, I?lorida, and were brought to Sava.nnah, where they attracted much attel1tion

in the ma.rket. In 1873, according to Mr. 1'1. G. Blackford, a specimen in a. ver.y mutilated condi
tion was brought from Key West to New York City.

MOVEMENTS OF S,AIL-FISHES.-No obseI"YatiollS have been made in this country,and recourse

must be had to the statem.ents of observers in the other hemi~phere,

In the life of Sir Stamford Hames there is the following lWcount from Singapore, under date of
November 30, 1822:

"The onlyamuKing discovery we Lave recently made is that of a, sailiJlg fi8b, called by the
natives Ikan layer, of about ten or twelve feet long, which hoists a mainsail, and often sails in the

manlier of a native boat, and with considerable Bwiftness. I have sent a set of the sails hOllie, as
they are beautifully cut and form a model for a fast-sailin,g hoat. \\-'hen a scbool of these are

under sail together they are frequently mistaken for a fieet of llIttive boat!:!.'"
The fish referred to is in all likelihood HiBtiophorfJ~Oladius, a species very closely related to,

if not identical with, our own.

THE SPEAR.-FISB-'h~TRAP'l'URUSALBIDUS.

This species appears to be limited to.Jjll~ waters of the :Mediterraneall. It was not noticed by

Linlloou8, or indeed by any of the binomial writers before Schneider. In his IJOsthumous edition

of the writings of Bloch, the latwr has made reference to a figure and description ill Duhawelf

and has given to a flah, which he figures in Plate XXI of this work, the mll.me Xiphia8 imperator.

1 IN, 1B33, Heft iv, pp. 415-419.
• The .peeiInellll 1n the British MI166u1ll am clltillogned as follom: o. Eigbt f<let 10D.'I"; stuffed. Indian Oeean.

Type of the .Peci6IJ.b. S6ven foot long; atulfed. Cape of Good Hope. c. Dol'flQl tin. :N. S. Wales (f). Presented
by DI'_ G. B&anett. d. IihlOut; dried,
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This name was rejected by Ouvier (Regnt' Animal, l. c.), and bas not been recognized by later

writers. It seemi'l to mc, however, that Schueiller hits, perhaps unintentionally, ye,t quite intelli
gihly, expressed the principal d ifJ-'ere.n tial (Iharacwrs of TetrapturulJ. By" dor/lo scabro" be covers
the ()lwKtioll of thu scale!'!; by" carina cauduU nulla" he refers to the absence of the single caudal
carina of Xiphias, while by figrire and by implication ill his description he admits the presence of

v'lIltraJ fill"-. His fig-nre, though bad, is as good as most of the old figures of Xiphw8-that in
Lacepedc, for example.

T.imperator is ,.;aid to attain the length of five Or six feet, and the weight of Due hundred and
fifty ]lounds. It has been taken in the Straits of Messina with the harpoon, but according to
Ratillesque is very rarely seen on the eoastB of SieH.}', and then only ill antull1tl, when it is follow
illA' tbe dolphin and fl;yillg-tish, upon which it feeds. It is ordinarily seen in pairs, male aud

female togetber, Hnd the;y are taken ofren in the nets together. Its flesh is white, hut not partic

ularly well flavnred. At Messina it is called" Aguglia imperiale" (Ouvier and Valenciennes).
'l'wo species have been described by Poey from Cuba, olle of which, T. albid'U8, i .. not uncom·

mOll Oil the A tlantic coast of the Unite<! States. Llitken is disposed to consider them both' iden
tical witu the T. i·ndicUB type, and it seems to me that tbere is as much reagon for doing this as for

throwing together the Sail-fishes of the Atla.ntic and Indian Oooans, as has been perOlistentI.v done

b:;r all writers on ichthyology.
Many individuals are taken every year by the sword-fish :liahermen of New England, and they

also frequently find their way into the pounds along the coast.

MOVEMENTS OF SPEAR·FISHES.-The Spear-fish in our waters is said by the fishermen to
resemble the Sword-fish in its movements and manner of feedhlg. Professor Poey narrates that

botb the Cuban species swim at a. depth of one hundred fathoms, and tlley jonrlle;r in pairs,
shaping their course toward the Gulf of Mexico, the females being full of eggs. Only adults are

taken. It is not known :whence they oome, or where they breed, or how the young return. It is

not even known whether the adult fishes retum by t.he saRle route. When the fish bas swallowed

thl' hook it rises to tbe surface, making prodigious leapi and plunges. At last it is dragged to

the boat, secured with a boat-hook, and beaten to death before it is bauled on board. Such fisbing
is not without danger, for the Spear-fish sometilIles mshes upon the boat, drowning the fisherman,
(11' wounding him with its teITible weapoD. The fish becomes furious at the appearance of sharks,
which are its natural enemies. They engage in violent combatB, and when the Spear·fish is

attached to the fisherman's line it often receives frightful wounds from these adversaries.

In "Land and Water"· for Angust 31,1872, Col. Nicholas Pike, author of "Subtropical Ram
bles," at that time United States consaJ at Mauritius, describes the habits ot a species of Tetraptu'f'UB

occurring in that vkoinity. He states that they have the habit of resting quietly on the surface in
ealm weather, with their dorsa18 expanded and acting as sails. Tiley a.re taken in deep water with

hook and line, or speared when near the surface, like Sword·fish. When hooked or speared they

make for the boats, taking tremendonsleape in tbe air, a.nd if care is not taken they willjumll into
the boats, to the great consternation of the fishermen, or else pierce the boats with their bills.
The fish is highly esteemed in the Mauritius, the flesh being of B salmon-color near the vertebrrej
lower down it is red Bnd like coarse beef. The species atta.ins a large size, one having bee~ seen
measuring twenty-six feet.

PUGNA.OITY OP THE BPEAR·FIBH.-The Spear·fish strikes vessel8 in the SMlle manner as the
8word-fil'Jh. I am indebted to Oapt. William Spicer, ofNoa-ok, Connecticut, for this note:

IIMr, William Taylor, of Mystic, a man 8event.y-six years old, wllo waa in the smack' Ever
green,' Capt. John Appleman, tells IDe toot tbey started from Mystie, Ootober 3, 1832, OIl a. lIshing
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voyage to Key West, in compa.ny with the smack '~forningStar,' Captain Rowland. On the 12th

they were off Cape Hatteras, the wind blowing heavily from the northeast, :11111 the smack uuder

double·reefed sails. At ten o'clock in the f\vening they were struck b;r a •",Voho' (sic), which
shocked the vesl'lel all over. 'fhe smack wal'l l(~aking ha.lIJ·, and tlley made a signal to the

IMorllin~ Star' to keep close 11.. them. The next morning they found the leak, llllll hoth smacks

kept oft'to Olmrleston. On aITh'al they took out the ballast, hove her out, amI found that Ute

sword had gone through the planking, timber, l~ud ceiling. The plank was two inches thick, the

timber ti\'e inches. and the ceiling oue and a half inches white oak. The sword projected two

inches through the ceiling, on the illaide of th(~ 'after-nm.H It stnwk close by a butt on the
ontside, which caused the leak. They took out and replaced a piece of the plank, and l)roceeded

on their voyage."

J. Matthew Jones, esq., of Halifax, Nova Scotia, ill his delightful little l)ook "Th(\ Naturalist

in Bermuda," records the case of the Bermudian schooner" Earl DumlonaJd," arrived ill the
port of llamnton~ which was pierced by one of these formidable fish off the coast of British

G«iana.
In the museum of Charleston College, Charleston, South Carolina, is preservefl a fragment of

the !lllont of Hi Spear-fish, apparently Tetraptll.rU8 alhidWJ. By the kindness of the curator, Dr.

G. E. Manigault, I was allowed to examine it and copy the label, which reads as follows: "'1'he
brig' Amsterdam,' bound to Dharleston, owned by F. C. Bray, was struck ill the Gulf Stream by
a, monster or Sword·fish, which caused the vessel to lea.k considerably. By great exertion she WIl-8

kept free, and gained the port in safety."

Messrs. Foster, Waterman & 00., of Boston, presented to the Boston Society of Natural

History, in 1869, a plank of Southern pine, from the side of the ship "Pocahontas," owned by
them, perforated by and containing It portion of the sword of a "Sword·flah," probably a species of
Histioplwrua.s

I A hold uuder the cabin.
'Proc, Bo6t. Soc. Nat. lIist., xIU.l869, p. CK.
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M.-THE TILE-FISH FAMILY, AND OTHERS.

112. THE TILE-FISH FAllILY-LATILIDlE.

This famil)', which has some relations both witb the perch.like fishes and with those of the
mackerel tribe, although until within a few years not known to occur within the territory of the

United States, is now coming into consitlerable prominence; and there is every rear;on to believe
that some of its member.. will yet grow into such favor and be found so abundant as m rank
among the important foo(Ulsnes of the United States. The most important is the Tilldlsh;
Lop7wlatilus chamrelconticeps, a form discoYered on a hitherto unexplored ground, eighty Blil~

southeast of Noman's Land; Massachusetts, in 1879, and in 1880 demonstrated by the explorations

of the Fish Commission to be exceedingly abundant everywhere on the coast of Soutbern New
Bnglaml, at a depth of eighty to two hundred and fifty fathoms. This fish, which is ODe of the most
brilliantly colored species knowIl outside the tropics; is very remarkable by reasen of the presence

of a soft dorsal fin, resembling that of the salmon, which is placed upon the neck ill advance of
the regular dorsal fin, instead of behind it, as in the salmon family. NumeMu8 specimens have

been obtained, varying from ten to fifty pounds, and, altbough there has been no opportunity to
study the brel.'Aing habits, there is every reason to believe that it is l'eflident in our waters in
precisel;\' the 8ll,me manner as the codfish. Its abundance is very great. Oaptain Kirb;r, of

Gloucester, who WaB the first to obtain specimens ofthia fish, canghtin afew hours several hnndred,

which hI;'! 8alted down like codfitlh. In SelJtember, 1880, a small boat, sent out from the Fish Com

mission steamer while it was dredging upon the" Tile·fi..ah Ground," caught twelve large individuals
on Olle short line, the aggregate weight of which cannot have been less than two hundred ana fifty
IlOund!;. 1'hey were tal:lted at the ward-room table and the flesh was found to be fine-grained and
delicate ill flavor, resembling in some respecU! that of the cod, ill others; that of the striped bass.

Tbe habits and food of this fish are probably very similar to those of the codfish, and the

ground npon which they are taken has been ascertained to be very richly supplied with all the

forms of small marine life whicb occur on the best cod banks. In time these fish cannot fail to be

the object of a popular demand, and the llroximity of the gronnds they inhabit to several large
citie8 will greatl~' enhance the importance of the Tile-fish.

III the Gulf of Mexico there is a related species which has a8 yet no popular name, but which

has lx~en dcscribed under the binomial Caulolatiluw micropB, and which is occasionaIl.v taken OIl

the Imapper banks. Thill WRS first, observed by Mr. Silas Stearns, who sent 8pecimens to the
National Museum. As ;\.'et only five specimens have been bronght into Pensacola, all in March
and April; 1879, these having boon taken with hook and line in thirty.five fatboms of wa.rer off

Pensacola. These fish range iu weight from six to ten pounds. It is not yet known whether they

are sufficiently abundant to be of commercial importance, though there can be no, question
regarding their edibility.

Another species, Oaulolatiltul Mr1J1IOplJ (G. & V.) Gill, ooea.rs in the Oaribbean Sea. and on the
coast of Brnzil, while l)ther related forms are known in Qhina and Japan and on the west coast of
South A.mtnioa.
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0' "In California," writes Pr"fessor Jordan, "there is a specit~s, Ca,ulolatilull atlQma!tts (Coop~r),

Gill, very similar to that of tlJe Gulf of Mexico, and of some prominence as a food-fish, ami ]mowll

as the 'White·fish' or 'Blunquillo.' It reaches a len~th of about thirty inches and a weight of
ten or fifteen pounds, thougl1 its average weight is four or ilve pounds. It ranges frolIl Monterey
Bouthwaru to Mexico, being ver,Y libulllhwt ahout the Santa Barbara Islamls, It lives abuut rocks

in water of consil1eraule depth and takes tile hook freely. Its food cousists of Crlli:taeeam, aIHL

fishes; it is eOllilider{~d to be a fisli of fair but not excellellt quality wilen fresh. \\'hen salted a Bd

tIrit1d it is graded as first (juality with the barracuua anu the ;rello\y·tail, South of Poiut
Concepcion it is oue of the most important, food· fishes, but is rareJ~' sellt to the market of t:Jan
Francisco."

An allied Jorm is Batltymaf>ter iJigrtatus Cope, the "Honchil." founu in deep water {rom Puget
Sound nortliward.

113. THE RED MULLET FAMILY-MULLIDlE.

'i'his family is represeQted ill our waters by a gillgJe species, (1pWCU8.ttavovittatus, which

has been observed in two or three instances 011 the coast of Southern Xew England, and is doubt·

less an estm;r from the West Indies. It. has not ~'et been brought to lig'llt on the Gulf coast, of

the United State.\!. A closely relat.ed specie,:; iK the 1'I1uIlet or Surmullet of Eurolw, the MulIns of

the ancient Homans, highl.y prized by them. 'fhis fish was brought li\-ing into the banquet.hall

that the guests might admire the brilliant changes of color exhibited in its expiring struggles.
Another species of this faUlil~' is occasionuIl.,· taken at Pensacola, but is not sllfficiently abun·

dant to possess any considerable economic importance.

114. THE ICOSTEUS FAMILY.

This family CODsi/l!ts of two smaIl fishes, peculiar to our California coast, which li\~e in

cOII.l'liderable depths of water: I cichthys Loc7cingtoni J. & G., on1r one specimen of wbich is known;

and Icosteus amigmaticus·Lockillgton, likewise rarcIs taken, anu only in deep water.

In the last two species the skeleton is sc~cely ossified, anti the body is as limp a.s a rag.

115. THE BERYX FAJIlILY-BERYCIDlE.

Of this family, which is widely distributed throughont the temperate and tropical seas, and

which bas many representatives ill the deeper partlil of the oceall, only one species her{\ appropriate
to be mentioned occnrs upon our coast, viz, the Bermuda" SqUirrel-fish," Holoccntnllll pentacan
thum. This fish IOl,Uge& /South to Brazil, east to the Bermudas, and is YCrs abundant in the ~Test

Iudies. Professor Gill h3s recorded the capture of 11- specimen at Newport, Hhol1e Island, iu ISi3.

It hi abuudant on the Florida coast south of' Oeua,r KeY8, a few heing fouIltI, as !>tragglel's, north
<Lila west of that liroil. It is canght with llOOk and line in all the challllcis and on the r('(.j',;.

Stearns ObtniJl£~dsc,eral spe(',imens at Pensacola Raj' in 1876 and in 1882. He telltifiel; that be lws
eaten them frequently uud t,hat they are a8 good a pan·fisb as any on the coast. Tlw,r attail! a
length of twelve to fifteen iuches. A bout the Bermudas the;r are ver,y abundant, and are eonspicnons
on account of their brilliant red hue and their habit of skulking in holes about the reefs. TlJe.y

feed upon 1Wla.ll fishes and breed abundantly, appa.rently spawning in the summer season. At

Ouba this ft8h is called the" MataJuelo."
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N.-THE DRUM FAMILY.

The family ScimnidaJ is distributed along the ooasts of temperate and tropical countries the
world over, though most abundu·nt in the 'Veste,rn A.tlantic, the Eastern Pacific, and Indiall
Oceans, and in the :JTediterraneau Sea. :MaIlY of the species aremoflt abullflant about the mouths
of'rivers, Rnd there u·re several species, such M the freollI-water Drum, HaploidrJnotujj grunnienfj,
of the Mis!Oissippi Valley, which are found only in fresh water. In general form Ulflily of the
members of this family arc not unlike tlH\ salmon, aud are ~mmetilllCs mh;takcn for this fish.
They aT{~, however, true spilly-rayedfishes. The Drum and its congeners Illay be distinguished
from all others by the presence (1f tile compa.ratively ~dlOrt, spiny dorsal tint If,nd u very long,
soft-ra;yed fin upon the posteriOl;. portion of the back.

)lauy of them are ground-lo\Ting specic(.\, and are providetl with barbels by which they feel_
their way over the bottom, and with strong, rmvement-llke teeth for crnshing shell-fish and strong

flheUed C.fustaceans. To this group belong the freflh-water Drum, the King-fish, and others.
_Another group, tSllifiell b,)' the Squeteagues, are without the barbels and possess longt sharp

teeth, he.illg l'urface feeders, rapid 8willlmers, aDd yoraeions.
'l'he Red Drum of our coast, Sciama ocellata, resembles in 80mI'! respects. both of these groups.

~earl.r all the members of this family have the power of uttering loud sonnds. This, as has been
demoll8trat-ed by M. Dufoss6, is aooomplished through a. peculiar structure of the air-bladder.

116. THE SQUETEAQUE-CYlifOSCION REGALE.

NA:!'d:ES.-This well-known fish is one oftho8e which bear It great variety of names. About Uape
Dod tbey are called" Drummers"; about Buzzard's Bay and in the vicinity the largest are known
11.8 "Yellow-fins"; in :New York and in New Jersey, "We::tk-fish"; from Sout,hern Nnw Jerse;y to
Virginia, "Biltefislt." The name H Squeteague" is of Indian origin, and ., Squit," "Succoteague,"
uSqt1itee," and "Uhickwit" are dOUbtless variations of this name in different ancient and modern

<.liaJects. In the Southern Atlantic Stntes it is called "Grey 'front," "Sun 'I'rout," and "Shad
Trout," and with tbe other members of the genus 'is spoken of under the name "Sea Trout" ltnd
"Salt-water Trout," though, of cOurse, distinct from the" trout" of the fresh waters of the South,
the large-mouth Black Bass. The Damtl "Squeteagne," sinooitJs tbe aboriginal Indian name,
8eems moat characteristic, and is well worthy of being permanentl.y retained.

AnuNDANCE.-The Squeteague is found on the Atlantic coast from Oape Cod to Eaaterfl
Fiorillo" where I observed it spa.ringly in 1878. Its extreme southern distribution has not yet beeu
indicated. Some writers have claimed that it occurs at New Orleans, but Mr. Stearns did not
succeed in finding it in the Gulf, and Profe8$or Jordan writes that it is certainly not found in the
Gulf of Mexico, unless a8 a stray.

'fhe Squeteague is abundant throughout the above range, except in the regions where ita
productiveness is interfered with b~' the blueflsh. In Massachusetts Bay, according to Dr. Storer,
it IS v@ry rare, but scattering individuals have boon fOllhdas far north aa the Bay of Fundy. The
earl,Y aunals of New England make frequent mention of this fiab and of ita variations in ntuUber
with that of tbe bluefish. ThU8, according to Dr. Storer, it Waf! very abundant in the Vineyard
Sound in the early part of the p~nt century, but gradually beclUlle more soa.rce, uutil about
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1870, when it was 110 longer to be met with, and for several .rears it was cntin>]y unknown in these
waters; so mucb so, indeed, Olat fishermen of IUa.U,}' years' expcl'iI'llCe \v(:,J'e totall,\" 1l1la(~quaillu'(1

with its cbaracwristios. In 1867 or 18GB, howe,-er, scattering indi,iduals were taken on the sonth
coast of l\IassaellUsetts, and in 1870 tIley were qllit-e almlluant awl ha,\-e sinet; hdtl theil' 01\"11. J

Thil:l vlIriatioli ill their lHunbers b Jlscribcli by writers generally to the action of the bludislJ.
whiclJ., by its cou,;taut :tttacks, is supl-'0setl to influence tIwir IIbtlndauce. Some caUH(' or 0: 11('1'

prodUCl'd a similar intlucnce upon the billdi8lt, which heMlIlc Heal'ce in hlTll; til U8 the S(1 uetca~ue
was enublet! to recover its groLlJHl, and to resume its place iIt the food eCOIlOllJ.V of the eoast. 1'0

whu,t extent this (lisappearalllJC or I'C<1!lpearauce of tlllj :Sqll(1teal.!.Ut~ il!. actuaUy eouueCll'u with thu.t
of the bIuetish, it ill imposs1IJle at. prescn t to l>tat{'. I r i/O qui ttl Hk~l,v luat otller causes, 1l t 1ea"t.
are clIucerued, with which we lll'e now nnacquainted.

Vole. have. iutimatiouB, in th~ writingI'> uf the. early hil!.tQrial.lB Qf }((lW l<:.ngland, of th(' disap"

pearallces antI returns of t:.te \Veak-fish, like those referred to ill the IJresen t century.
'fhe Squet.eague, a!;! well as the bluefish, varies in size with the loealit.... , \Vhile on the coast of

:New JeTIley they do not average much over one pound, they are stated to occasiOllally attain the
weight of from six to ten pounus, and bave even lwen known to weigb thirt;y.

Although essentially a coast and still· water fish, they occasionally rUIl up tidal waters, and
are thought on the coast of New Jersey to prefer tbe \'ieillit~,of HJe mouths of frt'sh-wat('r streams,

where they can find a mixture of fresh water. In the vicinity of Beasley'!> Point" where at timeH,
in oonsequence of drought, there is more fresh wat-tlr brought, dowlJ into Bgg Harbor than usual,
they are known to lIIove to a considen1ble distance up f{)wards t,be Ilt'adwaterH, and to leave, to a

gTe,tt measure, t,heir ordinary groullds more seaward.

The Squeteague in the Sontlt is a resident fish, although said by Holbrook to be most ahun-
.---------._---------._---

'A GREAT CATCH OF FISII- 'VRAT TltRl':I' 51'RAM 8:'>1ACKS CACGflT 01'1' ROCKAW,\~_-Ag"rt'at catd, "f \Vdl.k"fi~h

was nJadll yelltecday ahont_ two miles off Ro<:kaway lJo>ach. by f.be s earn smacks" E. T. D" Blois," Cllp1. .J. A. l,..."nt<;
"Looaatdlldghtnum," Capt. Elijah Powers, IlDd" J. W. Ha,-wkins," Ca.pt. J. W. Hawkins. Thew smac.ks,~rt, '>l.lgag"d
In the Ulf'nhaden Ot "moss-bunket" fishety f(.'l· the oil~rendcring and flsh-scral) wotks on Barrell J>,<lallll, alJu "-ne
c"lising off Rockaway ye~terday in Reareb of IIChools. About noon a vas' Acbe"l of whllt. t.lll) flshetn'en f\l1pposc(l at
first to be mllnhadeu WIUI di8Cover~dstrewhing dong the coast for milliS. To borrow tl'eir language, "The water wall
red with th" :Ii~h, but they didn',· break the surface as lllenbadelJ always do." Th" boa.le were low<H·,.•l. tho St'iues
BpteMl, an(l then it WlRI dill<Jove:'l'd that the echool was of W~ak-fuillancl 001 1I;<'nhacl'1'. "lllave been ,n tl", bUBine~e
fot twenty yelU'll," said f·IJe " atc of the Brightman, "and I never 61liwanything like it hefoI'l)." Tho Ji",lt '-arie,j ill
length fcoU1 one and a. half to thme feet, aou iu weight from thn'e to seve1' pounds. 'rhe" De BIoi"," took over \!OU
barrt'ls, Ib,· "Hawkins" 150 barrela, anu the" Brightmau" 3,,0 bQ.ITt'ls. The NJtire cat"h was estitua1.(l(1 at aowetW"g
t>vw- 2®,OOO pounds, wbieh, at t,be ordinary mll.l'ket price for We!\k-fiIlh-s ,'cn cents a. pouud-wou1<\ IIollJOnut to
814,000. But, "f conrse, the market priee oould no' be maintained in the presence of Bnell a ~atcb Millis, amI it Wail
Aahl ye.-t"rday llofternoon that a lItcoug effort wall being u,atIe by t,he whole_If'> fieh-dealcl'8 of Fulton Mnrk"t to preveD~

th" greater pa.rt of thf'> i\;ili from lJaing put on sale_ The captain of tlw "Hawkin~," wlJicl, l:'lIH]eC] lit Pier No. :!'J
Eaat, RivET. foot of Fu1t-on st..-eet, obtained a promise from a Fulton :MarkHt dea1er to taKe part. of his catch, all,1 tb\'>l)
lllade "venums to Mr. Eugene G. BJo.ekford, of E. G. Blackford & Co.. Beekman street, to st'll the tetnaimler. All
J>00ll, howevet, all t,he J.'ulton Market uealer learned of thc offer to Mr. Blackfotd, ho tdus';u to take any of the fish.
The captain of thll "Brightman," howevet, ha,l bett.er luck. H. M. Rogen & Co., of No. 11 }'ulton Market, pt'gal--,.-ed
t<.l ta.k>:< hili enti"'" eaten of x;O hanel8., an,l immediately put two men in charge of tlJe bo,'l,t_ The" De Blois" meauwhil,
ha,l m&dll faBt 4gainst the lmlkheac[ at the foot of Beekman street, and ( aptain J((\(m" failing t-o come to t('rlUS with
th" FUItOli Mark..f. dealeI'll, engaged P. Owens, of No. 104 South Btre"t, who mn,llagell tbe peddJiug trad" fur th" Fult<m
Market dealers, to dispose of bis flah. A crowtlllpeedily ga.thered allOut the b<>at, Aud the fish ~old almost :u; f ..~t >l8

they Qould~ handll'ltl a.t tw"'Uty-iivt> centa a l>&ir. The pl''''''8ll-lU of the orowll \""CAme 8Q grea,t a.t 0'0"' tim" that }",li.'",
<Ulaistll,nce was invoked. and Offioer William Drowll, of the lItenmhoat l«J.uad. witS (letaihxl to Bta,~' 011 th" boat. Whilo
?wen W811lilelling the fl3h at twenty~five cents 110 pair, an attempt to hreak the price Wll.-q made by two wdl-known
'lougebore" ew.r",cttu-s,Ja.ck Sullivan, the shArk-catcher, a.nd T. Long, alias "BUudy," who bought ODe thousand

Pound!! o:fthe fish at oue Qent per pOllud, anll stoOll ou the street reta.Hing them at tweat..r ~i,ta pec pair.
Filili-dwera 8ll.y that t,here will 11(> no clif8eult.y in selling all the fish thla morning at from one tu 1b1'ee centll ~c~

P<Jund.Friday wu.rning, they _y, iIJ tJte bflst in the week for the sale of fish. Tons of ice \Vere craoked IMt evemng
and I'ut on the fl8b to keep theui fmPh until tv-day.-Nettl York TiIllM, 11'181 .

..~.
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daut and largest in the aUIUlnmll morrth~, Whi'lI, in hi;,; 'opinion, tbey come from the north. It is

Hot satisfactorily as()('l'tailleu, howtwer, whether t.ltC$c fi",hcl>, leaviu,!;' the northern (',{Jast during'

wiut.er time, migratA:' southward or mo\"c towards tlH\ warm wat.ers of the Gulf Stream. They
retnrn to the coast of tim Middle and Northern Srat,es ear1~, in tlHl !';pring, the first being taken

ill Ma~v, and are most ahundant from June to September.

The~· are common in summer ill Bastenl markets, but do not bring hi~h llricl's, tlte tieHh twin;;
soft and flabby, and of Ii tUe vahle CX(Jcpt when fresh from the water.

Aellurdi l.l g to t.he report of tile Com mission of IlllJuiry ill to the Fisl] es of N:UTu-gllllsett lia~',

the Sqllt,teag-ue was ten tilltPH as abundant in 11'1711 as in 18ti9, aHll was first noticed HUll'e, aiter a
long atn~t:llJce, auout 1806. It is said that WIWll thc.y appear oft" the coast of New J erse~'-, ubont the

middle of June, they are found to be tilled with spawn, hut this statmaellt requires confirmution.

TllOusands of individnals have ueen examined hy the Fish Commission naturalists at difierellt

times in the summer, and it is but rare that traccs of spawn have been foulld. The llrecise period
of spawllillg along the coast awl the localities where the eggs are laid, as wdl as th{~ Imbit.s of the

fil>h during that period, al"(~ but little known, and are well wort,hy of careful investigation.
At Beaslt'y's Point, the young fish of thc ;rear have in August attained a length of about

four inches, and tliffe,r from the adults in lacking entirely the Characteristic spotoS, these beiug

replaced b~y broad, vertical bauds, which, together with their more compressed form, render tbejr
appearance very unlike that of the adult..

The sport of catching the Squeteaguc is very great, and ia highly enjoyed b~' our coast fisher

men 011 account of the great number that can be taken in a very short time. They usually move

about in schools of greater or loss size, swimming near to the surface, and requiring a line but

little leaded. 1'hey take almost any kind of bait, especially clam!';, soft crab8, or piecea of fish.

They bite with a snap, rarely condescending to nibble, amI in consequence of the extreme tender

Dess of the mouth it requires constant vigilance to fasten them, and great care to haul them

succcssfully out of the water.
During tbe flood ticle they OCCUPj' the cbannel.ways of the bays, and during the ebb they

generally 8ettle down in some deep hole, where they remain until the next floml brings them out

again.
In the night the Squeteague rnn up the creeks in the salt meadows, whcre they fire ROmetimes

taken in great numbers by interposing between them and the sea, jnst before the period of high

water. This experiment is not a very satisfactory one, however, on the New Jersey coa.'lt, ill

consequence of the great abundance of crabs that accompany the fish: the smalll'r fisb become

ent:.mgled in the meshes of the nets, thus inviting the attack of the crabs, which out the uets to

pieces, sometimes ruining them altogether ill the course of II single night. When taken, tbe

8queteague makes a peculiar croaking, audible at a considerable distance; and it is said that this

is Dot un frequently heard from a boat when passing over a school of them in the water beneath.

In toe North, as has been already stated, this 8}.leeies is bnt little esteemed, but in the Sonth
it ranks very bigh. In the Ohesapeake they usnally llverage from one to one and a, half pounds
in weight, though they sometimes atta-in the wf\ight of twel'f'o pounds. They make their appeal"

ance about the 1st of May and remain until cold weather. They are very abundant, and immense

quantities of them are salted for winter nse.

The Sea Trout~ or Deep- water Troutt of Charleston, described by Holbrook under tbe name
OWUthus th41assinus, is wit.hout much question identical with the Northern Sqneteague, althO't1gh

that author states that it differs from this fish entirely in its habits, 8inoo it is only found in the
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ocean and deep water, and neyer apIlroaches the bays and inlets along the coast, while it is Do

larger animal.
The few specimens which he had E'lcon were taken off Chllrleawn Bar, at about twenty miles

from land and in about fifteen or twent,y fathoms of water. The very peculiarities wbich he men·
tiOI1OO are characteristic of tho adult Squeteague.

117, THE SPOTTED SQUETEAGUE-CYHOSCION MACULATUM:.

Associated with the Squewague in the wate1'8 off the coast of New Jerse:r and on the eastern
shore of Virginia is a species belonl{ing h) the salmI genus, bnt somewhat (liffercnt, being char
acterized by the presence of well-defined dark spots. It becomes more abundan t as we proceed
southward, until off the coast of North Carolina and Georgia, where it is one of the most abundant
food·fishes. Owing to its shape and the presence of welJ-marke(l spots on the sides it is usua,lIy

known on the Southern coast as the" Salmon" or "Spotted Troutt ami there are not wanting
sportsmen in the Southern States who maintain with dogmatic earnestness the existence of the
true Salmon Trout in the waters of their coast. This fish is of eourse in every respect veQ" unlike
a trout, and the name" Spotted Squeteagne" has been proposed for it. It is difficult, however,
to bring about a change in a name which IlM been in use for several generations, and it is
probable that the name H Sea Trout" will always be used. Genio Scott proposed the name
"Spotted Silver-sides," which is not particularly appropriate, and which no one but hilDself hall
ever used.

The history of American fishes contains very little respecting the habits of this species,
although it is so important an element of food to the inhabitant.s of the Southern coast. We have,
however, been favored by Dr. H. C. Yarrow with notes made at, Fort Macon, North Carolina, in
which many of the deficiencies in our information are supplied. According to his account, the
Spotted Trout is not found in that locality during the winter, or onJy in small numbers l making
its first appearance in February on its wa.y from the south, and attaining its greatest abundance
about the middle of April.·

Little is known of its rate of growth, although, acnording to some observers, this increase
amounts to about six inches per annum; so that a fish of average size, or eigbteen inches, may be
considered as three years old. There is no perceptible difference in the sexes as to rate of growth
or general appearance, excepting in the fuller belly of the female.

Dr. Yarrow states that they come from the sonth in the spring and pass through the inlets
on the flood tide, the date of their first appearance varSing with that of the opening of spring.
They remain in the vicinity of the inlets amI sounds 011 the coast of North Carolina until about
May, When they graduaIly proceed northward, extending their jQurne;s' as far as the shores of I.tOng
Islano, where a few onl.y In'e taken, aIthongh, perhaps, their number may be considerable. They
reappear on the ooast of North Oarolina in Septemherl and thence proceed south, following the
same course as that by which t,hey camc, bnt leaving on t,he ebb instead of the 600d tide. They
are found in the winter as far south as Saint Augustine, and possibly below this point. although
We have no positive assurance of this fact.

At present they are thought to be more abundant t.han any other fish on the Carolina coast,
with the exception of the mullet, having increased in numbers very largel)' (at least t,wofol(!j
Within the last ten years, poasiblj" in consequence of the intermission of capture during the war.
The average length is about eighteen inches, with a weight of two pounds, althongh the)" are not
Ullf1'equentJy found three feet in length and ten pounds' weight. They are often found outside of
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tUfl bench in greltt numbers in .January. conJing ill to the shore when the wat-er is warm, about
Fl'l1fuary. as stated. Sl.lhool follows school at intervals of about four or live days, wheu they seem
to go llOrth ward and to he aUs{'.llt from tile Southern coast for severn[ months. 011 their I'f'tllrll
ill September, a.fter a. short stay, tlJCy gntllually leave the coast until they finally disapJlr.oar for the
season. Their retnrn sml8011 b.v sea8011 is very reglllar and definite, being relied upon with milch
cOIlfidt'llcc. The sneecssiYt'l ('rllllS" do lIot :seem to be classified in fl,uy particular way, large ami
smalliislt of uotlt sexes coming' ju togeth(~r. The colder the weather tlie less tendNwy they ~1'Jllleal'

to exhihit to come towards the shore.
At their fiTst appenr:nl(\(~ ill the spring the Rpawn iii. not appreciable, nor, aecording to Dr.

Yarrow, do they ha-ve ,lll,v de\"e}opllJent of the ovariel, duriug their stay Oll that coast; ILUd hn
is muler tlw iml)l'f'ssiol1 that they breed during their ./.lutuillDal and winter stay 1:utber SOU/l,.

'l'hi8, lHlwen'r, is scamuly probable, it being more likely that their spawning ground is 100l"J to

tlw nOl'th, perhaps Iltt" the coast of Virginia.

'l'ht,y are said lIen'r to ta,ke the hook, and to he captured entirely boY netli. Theil' preRenCe i.s
genf'rHlJy nladl' kJJOWJI by (,ile sehool;.; of porpol.'le..\l which follow and feed upon t.hem. SwimJlJillg
low in the water, tLle~- make no ripph~ on the snrface, as is tIl e case with mullets. 'l'hc t,ime of their

captnre is u8ua.lIy 011 the young flood, as ill their movements along the shore tlw;y come in on the

rising tide alHI depart on the ehu.
I;ike tl.wil' repre>:cntatives in the north, these fisher'; are fonu of lwnetratiug', for a "hUI't distaue'J

at least, into the months of rh'ers! remaining, uow(wer, oui.r aoollt a week; thib, lowcordiug to Dr.
Yarrow, ito; f.ht~ir halJit on the coasL of North Ca,rolina, before leaving for the :NoiLh.

They prefer sand.)' and gras~'ybottoms, and are pflrticlllarl;y fond of shallow water, fOlll' or live

feet deep, especiall.y in still watt~ralld eddies.Theirf~tvorit,efood is sioall mullet amI otherdilUiu

lIt,ive fish, as well a" s',ill more largely shrimps and !Small crustaceans; while, Oil tbu uther hand,
they are eat,cu vora6ously by 'Weak-fish, blulJfi"h, Drum, porpoi!le!!l, etc.

As alread,v statell, thjs fi8h is seldum :if ever taken with the houk, at least for purposes of the
market, nets being ~eneraUy employed, some few being occHl~ionall'ykpeared. The,y are takell ill

seine~, usualls having It mesh of about oue allli ollt.\·half inches, made of .No.8 cutton twine, almnt.

one hundred ptrtls long uud tell feet dl\t>p. When tho fish first begin to make thelr appearanCl\

the fishermen e!'ltahlish themselves in their iJoats~ just outside the surf, and watch along the crest

of the brcalmr8. 'Vbell the fish Me seen the net is paid ont from the stern of the boat" oue man
lenping O\'crboHrd with a rope attached to one end of the bet, while a mall in the boat pulls tajlitHy

around thl' t\cho,jl !'iO as to inclose it. 'l'be lIet is then drawll carefully to the shore. The avemg'c

catch of two men for lL day rna.,,- be set at about three hundred pOUlld8, although It mnch grentt'r
amount thall this COil let he taken if desirable.

Til!:;:" are llsed when fresh, and seut up into the small towns ill the interior in large number".

'1'hc ftcsll is of an cxeellellt quality, much superior w that of the Weak-fi~h, being firm, white, Hwl
flaky, and will kt'cp well for three or four days, unless the weatber be too warm. It is sometime!':

aalt{"l ltowIl for home 1I8fl by the illliahitant!il along the coast, and much osteemed. Dr. Yarrow
estimahis that about two hundred barrt\ll,; W{',k'e saltt~d during the season of 1871 by the tisliermell

in his vici nit.Y. The ti I'lh bii Il A' abOIl t $3 per 11II ndred at whoIf>i>fl,l e, and $5 at retfl.il, f,bis beillA' cqllaI

to the a,"erage for the Ia.st ten :rears.

:Mr. Silas Stearns has re,cently prepared the following notes regarding tb~ habits of the
Spotted Squeteaglle I\IS observed by him in the Gulf of Merico:

"The Spotted Trout is abundant from Ke;v ',,"est to Mexico. In the Pensaool80 region it is
present all the year, although most abuudant'in summer, It prefers to remain in shoal waters

.,.
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on grassy hottom, whf\re it find,;: ~IJlalllisll awl shrimp~ ill almtnlflllCl' for foO(1. It hn·c\ls i tI insiljp

waters in .July or August. Quantities of the fl'~ am ill'cn in Allg'll~t and SeptcIllhl~r. TIll';\" Jo not

often form in sehonls ill the bays, hut ill S011l!' Vlaces are so plentiful thnt it. i:; Ilot l1ullsual to catell
11\"c or eigllt harn'l .... at Olle drag of a scint,. One mall fhluing with hook illHlliuc' sOllldiQes catches
Ollt' 1l1ll1l1I'('-o in less than a da,y. The Trout is an exm"lleut food-fish, aud or cOlll,;iuerable illl!'ortauce
ttl the fish trade. The demand for it would be much greater if it was not 1j0 hard to preserve in

this climate."

118. THE SILVER SQUETEAGUE-CYNOSCION NOTHUM.

'I'he Silver Squeteagne, C]J1Hisc-ion nothllln, ea.Hell. at. Uburle"tou the "Ba~b1nl Tronl,." while
resembling in shltpe thfl two species alrNt.cly described, is easily distillg-lli~IJed from th(~lll, ueillg' of

an uniform silvery hue, the baek being slightly l1arker than tlw rest of the hOllr.

One or two indidduals han~ been takerl i JI Diles:lpeake Ba~-, untit 1Ias rarely \)lo'tm 0 blSel'H'd ll()J'th

of Sonth Ca-rolina. wbmwe Holbrookobtained the l:ipeeim('us from which llw originall1cscriptiulJ was
made. I blowe, obta;jue~l mH, or two indivldu:\·\", {tOil! tbe m,)uth (,f HI\.; Sai.llt ,Tu\m'" 1~\Yer, wh~n'.

the)' are not d istingnitihed by the- fishermen from the Shad Trou l~ or .Northfo'l'll Sqlletcaglte. In the
Gulf of l\fexico, (l,ccordillg to Stearn~, it, is common ill compall.y witll the Spotted Sqlwteaguc, amI,

as far al:> has been obser\'t~dl its ha!Jits are l:iilllilar. It is, howt'Ycr, aceurding to .JonlalJ, less ahulI·
dant, and is not to be found at all suttsons. It is IllOl:>t alJllndallt in StJptmn !J~r aIllI October, !Jut no
Slli1wning fish or young have heell /Seen. Tile" \Vhite Trout," al:; it is called in l'tlJlsacola; is

js caught with book alHlliue in comJlan~'with the Sllotted Trout.

119. THE DRUM-POGONIAS CHROMIS.

:gext to the sword.fish, tuuuy, Jew-ii8h, and halibut, the Drum is peJhaps the largust of the
food,fishes of our coast. It is most abundant in the Gulf of Mexico and in the Southern At,lalltic
States, though nearly ever~' summer a few specimens appear on the soutlJ. coast of };e\v Eng-Jam!.

III one or two instances indivitluals have h(',cn observcd as fr\r llorth as Proyincetowll; :Jlar;sa·
chus~tt£. In the Gulf it i£ common e,erywhere., e.'etl to the &luthem boundary of '£exm,;

how much farther sonth it goes there is 3,t present no means of determining. lchthyologh,ts
formerly supposed that there were two species, one of wllich, of small siz.e aud eOlll,;picuously

banded with brown and white, was called the "Bauded DruIU/' r. fwsciatUJJ, OJ" "Littk, Drum:'
This iiol now well known to be the j'0Utlg of the P. chromil:l. It seem!,' curious that the changes

of color in relation to age, although known to Ouvier forty years ago, should have lweu over·
looked boY American Jlaturalist..~, and that the specie<! P. fa-6cia.tus should Jmve stood as valid un tll
ISi3.

:M;y own observations upon tb{\ Drum han\ OOcll made i',hieil,\-, ill 1?lorida. 8w,eiml'1l1> of
tt'n antI fifteen inches arc abunda.nt in the Lower Suint, .10bJl l amI are frequently takeu at ,lack·

S?llville, tJ\'en a,'i high up t,he river 1I11 Doelor's Lake. Large OUCiol are'seldom h110wn to paM;'; the
bar at Mayport. Tho young" are very tlis$imilar to the lLdult fh;;lI, thoutrh 1,1.1" fislwrlllell n'cogllize
the actual relatiOlls. In this rel';pect the~' arc more tli~erimillating thall the idlthyologi;.;t Hol
brook, who described them as distinct, species. The adult is known us the ':Blad< DJ'UIlJ," tlw
young as the II Striped Drum." III audition to the marked differeuces iu eolol', the YOIiIlg' has a

much more shapely body than the adult, mnch higher in proportion to its length. TIlC fnll-grown
fish sometimes weigh eighty pounds, though the average is perhaps not. more than one.-ljlUu'tcr:t1l

large. They are sluggisb swimmers, and are especiaI1S adal)ted to lifo on the bottom, -where their

.. ",
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long, seut>itivc barbl·ls aid them ill their sehrch for hnried treasures of food. Thl.'Y feed npon all
bottom.dwelling illverrcbrate~. 'l'h(·ir teeth are extremrly heat';~r and ]Ja\'ement-like; their jaws

ar~', proYi~ll'd "itll Yl'I,\' IH)\\-"l'fnl 1lI11",d,~I'. hy llWl\IlS of which tlley ean crush with great emm tlle

~hells of the JU01-;t strongly proteded invertehrates.
It is claimed hy (l~·,'\tel'.ptantt·l''' tlHlt the lJrum il; very destructive I tfl the oyster-beds. !fl'.

St.('al'lls writes: ~'Oyst.ers are tbeir favorite food on the Gulf coast, and they destro;yed a great
mn,uy at Apalachicola, Saint Andrew's, :Mobile, ami Galveston Bays. The Mobile o.Yster-pll111t{)l'S

attrihute thlJ bulk of their losses to Drums. At Pensacola I have known a boat-load of o.Ysters,
fift,.v barrels, that Wer(1 thrown overboard to be preserved, to be entirely consumed ill eiA"ht or tell
days by them, 1l~3Ning but a heap of broken shells."

""bile it is probahle that the Drum feeds upon oysters as well as upon crobs or shrimps, it is

probahle that the extent of their destrtlctiveuess has been somewhat t'xaggerated; foJ' instance,

it, was daimed a few years ago that oystera in New York Bay to the value of hundreds of thou

sands of dollars were destroyed by Drums. Tb.is seems quite unlikely, since the Drum is by no
means a (',ammOll lisb so far nortb as New York.

The l\ame " Drum," as everyone knows, alludes to the loud drumming noise which is heard,
especially in the breeding seaROll, and is doubtless the signal by which the fish call to their mates.

This hubit of drumming is shared hy m:tny fisbes of this family, but a,ppears to be most highly

developell in the Drum, and in a Europnan I'll'e(lies known as the Maigre, 8(Jirena lUJ.uila. M.

DufoS8C has inveatigat'=ld -..-ery thoroughly the pbysiological causes of these sonndR, which appear

t-o depend largel.v IlJlOII the aution of the air-bladder.
Mr. S. O. Ohu:ke has made some interesting eommunications regarding their breeding habits.

fhe male is the la-rgur, and is more brightly colored, particnlarly at the breeding season. The
male drums vcr;", loud, the female in a softer tone. Fish under twenty pounds in weight do not,
breed. Abont the Halifax Inlet, SOlltlJem Florida, they spawn in March in the salt-water rivers.
The ova sink to t1l(1 hott(lln. They are a-& large as B-shot, dark brown in color, and are often

S(1f'1l to rnn 1'1'0111 t,he j1flrent fish when it, is captured. In a large fish the roe sometimes weighs six
or seW'1l poUlld.". III the llQrt!wfn part of the Gulf of Mexico, acoordiug to Silas Stearns, theY

spawn ill April and Marin inside waters.
T\w northern limit of the species appears to be defined by Cape Cod. In 1873 Mr. James H.

l31a.ke e:lptured OTIC at PrO\~iTlcetowll. Anotht'l', of twtmty-five pounds' weight., was secured by

Vinal l·idwllT'il~ for the Fish Commission from !GogerA' Pound, Quis:'lett, l\-fassaclmsetts, JuIS, lS74;
:tnother lnr~e indiYidual, of sixt;\' pounds' weight, was taken near Noank, Oonnecticut, July 10,
1874, thl' thh'd instance of ita capture knowll to the fishermen of tbat viciuit;y.

Belwept; writing" about toe ;vear 1786, saSH that tlIe~{ were at tnat time very rare u.lmut Nc\\'
York, tbOllg-h he had oecullionally Reen them at the city market, where they met WiUl 8ale, thouglt
their fi,{'8h Wu.s Ilfme ef the hardest.

The l)rltml:> ealltured north of Sa-ndy Bouk have been, so far as I can learo, large adult tl~l1

Professor Bairel timnd t.he young fish of tlti!! sIlCcie!l veryallUllilaut in August ill the small bays

alon g the l'Ihores of Bea,dey's Poi nt, New .Jetlley, though few werB !loon in the rivers.
:;s"Ol'th of Marylllllll the, fish is of little economical importance. In the Ohesa,pea.ke regil..lil,

a.ccording to Uhler a.-n(L Lngge.r,2 itl:'! flesh is mucu e8~med, unil its roe is.a great delica,cy; collsid,

erablllllUiubers are brougbt to the Baltimore markets in spring aud fall.

1New York. filluennen 8&y that", fl'ehool nf t,hl)l!Il fillh deatroyed !leTen tht>ll&ane b!HTel1e of oy",ten in PtinC6'8 Day
in two da.rs SOlO", ~·ea.rll ago.-l-'mw. MATHER, Chica.go Field, S6ptember 1:"1, 1879, p. 67.

• Rep. Com. Fish. Maryhmd, ref,mHlc6 76, ]I. 00.

~&: ."
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III Ole Carolinas, according to a statement of a eorrespondent, the roe is conf'oidered very
delicious, and it is cnstomary for the residents of the coast to salt and dry thCllll amI send them
"up country" D) their friends as a very acceptable present.

Thli".Y aTe !\Ometimes cau;!ht in seinell in great numbers anll retained living in the seinell until
disposed of. Their flesh. is Cmtrse, but tender, a.mI it is thought to compare favorably with any of
the salt-water fish ..,f the region. Drum-Jishing with hook amI line i>l olle of the most exdtillg
exploits of the sportsmen of this region. In the Xassau UinJr large Drum are t,lken with hook and
line in the spring, and are sold at ]"ernandina.

The young Drum are often tak(m ill seines ill the Saint John's River and sold in the Jackson·
ville market, and are excellent pan-fish, as my own experience testifies. 'l'he large fish are otten
eaten, but are not so much sought after; perhaps the cause of tbis is that they are liable to be
infested b.y parasitic worms. A Drum of sixty pounds, taken at Wood's IIoll, Massachusetts,

1864, waf! completely riddled by nematode worms, neatly encysted among the layers of muscle.
Some of them were two feet long, with heatls larger than large buck-shot.

In the Indian River, aooording' to Mr. Clarke, Drum are caught with hooks and crab bait, and

with cast-nets. In snmmer they are caught ill the open oceau; in the winter, in the bays and

inlets. I·'our or five a day i8 considered good fishing luck. Tides do not affect the fishing-. 'l'heir

flesh is not greatly esteemed. They are sometimes salted, but are chietJy used for compost. "In
the Gulf of Mexico," says Stearns, "the Drum is often caught in seines and gill-nets, bnt is very
rarely eaten, as the tlesh is flry and tasteless. It attains a large size; specimens weighing thirt;",.

five or fort.f pounds are taken."
The scales of the Drum are extensively used in the mannfacture of the sprays of flowers aud

other articles of fanc.v work which are sold, especially in Florida, under thll name of "fish-scale
jewelry." They are large and silvery, and so hard that it is necessary to remove them from the

fish with an axe or hatchet..
The Drum is interesting to the fishery economists les8 on account of any intriusic value in

itself, than because of its destructive infinenoo upon the oyster-beds. Coneerning its relation to

the o;ysoor-cultnri.st, I cannot do better than to quote the words of Mr. Ernest Ingtll'soll: "Knowing
the carnivorous propensity of the fish, one can easily imagine how an inroad of such a host must
affect an oyster-ground. They do not seem to make any trOUble, however, north of New York City,
and rarel~'along the south side of Long Island. At Staten Island and Keyport tlwy l~ome in every

few years and devastate tltousands of dollars' worth of property. Such a memorable visitation
ha,ppened about 1850, in July. 'i'he following summer the planters in Prince's Bar, fearing a repe
tition of the onslaught, anchored shingles and Ilieces of waste tin on their beds, seatooriug them
at Short intervals, in the hope that their dancing, glittering surfaces might act, as •scare-crows' to

frighten the :fish away. Whether as an effect of this, or because of a general absence" no more

D!ums apPBllred. In New York Bay, off Caven Point, where the old' lliack Tom Rf'..ef' is now
converted into an hdand, one l'lhlnter of Ke~yport lost his whole summer's work-material and
labor-in a single September week, throngh an attack by Drums. A Oit,y Island planter report{ld

to me a, loBS of (IlO,!lOO in oue sew.ou a few ;vea.rs ago; but the East HiveI' is about the lIorthern
limit of tbe Drums, at lea.st as a nuisance to oY8ter-cnlture, so fur as I can learll. 'rile vexation of

it itI, too, that the Drum does llOt seem to e.'1t half of what he dest-ro,YH; but, on the {'olltrary, a

g-reat school of them will go 6ver a 00-1, wantonly crushiug hundreds of oysters l1nd dropping them

un-tasted, but in fragments, on the bottom.'"

. '.' 'Thegre8lt lIllhools i u which these fh,h go are illuRtrated lJy Ow followin~ n,cordR from coutcmponlot".r llcwsJlaper~;

Qil.~Y biltJohn E:ll.rla and OOIlS caught, /lot oue draught, in Bri!lt{ll FllrlT,719 Dwm.jblJ, 'l'l'Tie;l,iug upwards
Offtf'l;t"~1UlaBeJl,Ch. Nil8lj' Wflllkl1l B6gi8uw, Jul~-, 1833, also Ilays; "SOlJlC daya ago Q. haul WfiS maue it, Great Egg

'. "'~:'>;:'~!l:P
..,:.(:~;0f:t~~t·: ..-..
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120. THE FRESH-WATER DRUM-HAPLOIDONOTUS GRUQIENB.

By DAVllJ 8. JORDAN.

'fhis species is ill t,hc Great Iiakes a,lways known by the name of Sheepshead. In tbe Ohio

IUver it ig usually called" ''ilLite Perch" or "Gray I'ereh," often sinlpl,Y "l~erch." In the lakes
of Nortlmru Illtliamt it is caUed "Crocus," evidently a corruption of "Croaker." In the SOllth
ern Sta,tf'/S tlw Hame '~Drum '" predominates; tlm,t of "l'huntler-pUlIlper,JI also used for the hittern,
BotourUR lenligiJloRus, is heard a](lllg the Mississiplli RivN. Southwestward, in Louisiana, Texas,
alHi Al'kausa", it is alwa,vs known :115 tbe l; Gaspf'rgou." 'l'bese names, "Croak",r," "Drum,"
"TllIuH!pr-pumpor," et(~., refer to the croaking or grullt,iug noise made lIy this species in COInlIlOn

with most Seii\'.noitls. This noise is tllQught to be made in the ail'- bladder br foming the air from

one eOrnpal'tUli'lIt to anotller. Auother name us~d in the sout,hwest-iR ".lewd.head."
This Drum is ..-ery almlldallt in alllargtl bodies of water throughout thl' \Vestern States, from

the Gn~at Lak.~~ to the Hio Grande. It. Rl;l1dm(L euters small stream!'. It t'ee!ll:l largely UJlon crus
tacea-us and IIIollul:lks, hut 1:'0ffietime" swallows other fishek. Jt il:\ rather a bottom fish than
otherwise. Hs value ll.·S a food-fish depeudti on the water Ulld food, and, Ulilike most fishes, its
qllaJit,,· seeml:l to improve to tile soutllw.trrl. Although from its size and ahundance it booomes au

important market fish, it eannot at hest he considered one of high quality. Hs flesh is t(}u~h and
(joarse in fiber, IHul oft~n of a di;;agree~Lblf! shark-like odor, particularly in the G-reat Lakes, where

jt, iK lIe,pI" eaten. TIle flesh of partly grown specimeus is better than that of the adult.

'I'his figh re:,whes a length of four feet and. It weight of forty to sixty pounds. Those usually

seen in lIltlorket are much smaller.
Nothing Sl){~cial is recorded coneerning its breeding habits. It is apparentl;)' not u.t all

migratory.
'l'his species in the Lakes often contains numerous pM'asitic worms.

121. THE SPOT, OR LAFAYETTE-LIOST01l£US XANTRURUS.

Th~ Lafayet.u~, or H Spot," Liost()m~xanthurus, is thUlld along our coast from New York to the
Gulf of Mexico, and is known ill New York and elsewhere al,J the" Spot," Oil the coast of New
Jersey fl/\l the ., Goody" aud sometimes as the .. Cape :May Goody," in the Chem1peake region also

as tlm '~Spot" a1lli the" Hoach," at Charleston, South Carolina, as the H Chllb/' in the Saint.. John's

Ui'·cr, :Florida, a~ the" 1f1ai:moka "-this name being probably a corruption of a Portuguese name,

"Bezng;t"-and at Pensacola as t11e '< 81)ot" and " Ohopa blanca." The name "LafaJ'6tte ll was
formed..,· used for thi" fish in :New York, t.hough seldom heard at the l'resent day.

Although the,Y liometimes \~utHr the hnge fresh waters of the South (such as the Saint John'8,

wbkh they a"eend as far as ,JunksolJ\'iIle), Giinther is by nQ means justified in b1t$ remarkable
statement that this is '~it fn·sh-water fish inbabiting the rivers of North America." _.)

. Liketheother hot,t<)Jn-fee~Iingmembers of this family, their food consist,s chiefly of the s~al~r
mollusks and crustaceans. Little is known about their breeding habits in the North. Mr. S. O.

Ularke states t.hat at New Sm~,-rlla, Florida" the)' spawn in tbe bass and inlets in November and
December, while Stearns remarks that the;y spawu in the lower ba.'·s and inlets about Pensllcola.

Harbor BlloY, near Beasley''! Point, Cape May, at wMoh 2Hl Drnm-fi6h Wf:re ()aujl;ht., their entire wcighfboing froID
8,UOO to 9,000 pounds. Thill is ~i<l to be the largellt hanl of tha.t delleripiioll of fiah ever nUl-<!O intha.t bay."

AlJothN' "t,ill larg..r, lloticoo Itl< Il. great haUl of Drum-fish: "Oll Wedul;!Mlay, June 5, 1804," says the. po!ltnla3ter of
OYl!Iter PQll<lJ>, Long Illlan,l, "one aWIledrow on wort> at thi6 pla,(,ll a.t a Ilillgle hal1l1~,250 fish, the average weight oC
whillh w~ fouud to be thirty.throe pound", lltaking in tho aggregate 2O'~t<l)D6 21">0 pounds. Thill undoubtedlyla the
gtMtest hanl of illl.. ldrid Sl'M knowll in this countTJ·. A. hundred w.l~ are ready- to) a.iit&lt the truth of the
above _tatement, They are U86dfor manure." (The fulh, I anpJ'Olle, and not the w itneilSe8.-lNGmRsou..)
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late in the fall, whHe the young of all sizes are ver.v abnndltnt in the spring. Concerning this
species Professor B~tird writeI';:

"Of the smaller pan-fish of our COast~])l ro:ceJl£'IlOO of ilarQI' nolln is cQnsidere<1 superior to
t1Jat known as the i Lafayette.' Its precise c,t"tenl range is rIOt well ltI'!certained, although it is
occasionally taken in great lIumbel:'<; (Iff Long- ISh11Id awl the eO\tst of Sew JC'TRey.n if< most
plentiflll off' the coast of Virginia. 'l'he name of Laf;wette WitS gi\-ell to it by tllC XIJW York fh:/ler

tnDn ill CDIlSCQ nence of flne of i ti'l periodie~ I rmlppeal':lnees ill Iargoo Itnmberg ill t 11 a t region Luyj ng
been coincident with tlle arriYal of' Lafayette ill thi,., (;Olllltr:r ill 18:14-. It IHtll lleell kllOWll bt,fore
that time, but Duly jJl sc:Jt.turillg nnm!~rs.

"According to Dr. Holbrook, it is not InlW}1 est-f'emed for fOOl} at Charleston, owing to a want

of flavor. III the case of this species, as in many others. it is prohable that the colder waters of
the Kurt,ll impart a 8111H.'riur fla,or ilm} excellence to Ow fle><lJ. 1'IJis jf< well known to 1)(>, the case

with the 1l1l('ellShead~ as wen as mallY other specif\s.
"At Beasley's Point, :New ,1 ersey, w here I Lav(I lJ a<1 Hn op{lortull it,s of .<ltudyi11 g it.!, hahi t<;, it

makes its appcal'RlWf' in Jut-ge IJIlWhers jJl Aug'nst, tl!l' iirst RcllOOI [Willg eOlllIH)s('d of Rfilall fish,
larger orlt's following them. A short time later tho;> .ascend the creel,J'I ill great Illlllloors and \Ire

taken there iu compauy with tLc white perch. Their usual sizc in Xcw .lersey il; alJoat six inches,

although occasionally measuring ten inehcs. Tllt'.Y do not lIlak", their f1PlIt'anulCc ill the New York
markets in any abundance nutil towards the 1st of September, and remain until tht\ end of Oetolrer,
wh{'n the~- disappear. I did not stl(;cced in finding a-ny very young lislt, and am unable to I';bte

'tllCther they actually spawn on the New Jnrsey coast, or whether tht\ supply found tIIer(, amI

farther north consists of a 'rtm l from the more southern waters of fish migrating Ilorthwal'tl,

perhaps to escape the increased heat of the sOllthern coast."
The Spot is abuudant at l\Iayport, I<'lorida" in spring and summer. In the Gulf of :Uexico,

ac-cording to Steurll8, it is present, in the bays all tht' year, liYing in shoal waler, feediug upon die
bottom upon slllall invertebrate animals, aml taken witb hook and line antl seine. It is extn~lllcly

abundant, and is considerc(l a good food-fish.

There is a rare species which has been recorded ouly frOln Charle8ton, South Carolhra, alld

Saint George's Island, Texa.'I, known by nlltnrlliists under the 1J.am(', SfellifcruH la.nceol,(l(IM. H is
f()und in doop wat€-~, and is not Sllfficiently ab\mdant to haye acqnirt'A1 a common lntme.

122. THE RED FISH, OR BASS OF THE SOUTH-SCllENA OCELLATA.

Tbe following biography of the Red Drum. Sciama ocellato., is qUQted in fllll from the text Ill"C

pared by the writer for t,he illUistrated work on '"The Game Fishes of the United Stattl!!/, reecllt.ly
Published by Charles Scribner's Sons, of New York:

The Southern Hed Fish is among the important species upon the coast of the United States

from the Ohesapeake to the Mexican boundary. Abundant as it is in the Ca,rolinas, in Florida,

and in the Gulf of MexiCO, the limits of its range appear to be very sharply llefilwll, t.here beiug
little tendency on the part of individuals to r;tray away from their wonted pustl1res. Although
the species is often found in tIn'! ()hesa-peake, I am unable to find any reoor(l of it:" eaptnre north of
Cape Charles. Mitcbill and DeKa;\- refer to it in their treatise on the fishes of New York, 1lllt theil'

descriptiollS are blHled upon market specimens, probahl~T brought from wore Sllut!lern loc;rlit i(>!!.

Pl"Ofe.ssor Bainl did not obtain allY 51>oeimells wben he explore(l tile New ,Tel"!'w,y coa"t. ill 1854-, nor
are they to be found in Professor Webster's collections from the Atlantic side of the oast shore of
VjrgiGj~ Its range to the south seems to terminate wit.h equuI abrupt-oM!!. l\fr. Silas Stearns
gi:ve,s tbe 't~ult of hil.\ &observa.tions in 1880: 'Frl)m Tampa Ba:r and uorthward to the ~UBSi\oJ8il)pi

River it ill one of the most common edible fishes, whilo west of the Mississippi .niver it is more
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abundant, than any other 8ea~tisb, eVidently increasing in numbers as the Texas (JQalft j" approxi

mllloo.' On the Texas coast it is faken ill greater Quantity than all ower .species. combined.
West of the month of the Hio Grande the specie" has not been recorded, chietl;y, no donbt, for
the reasotl tlmt 110 tlxplorations haYe been made along tlle shorNI of Mexico. The ih;h fauna,
of the Caribbean coast of Panama ha.s, however, been carefully studied, and this fish has not been
found. It is, therefore, probable that its range is as auruptJy limited at the soutll, perhaps b.r tile
peniwmla of Yucatan, as it is ill its 11Orthwar<1 extensi01i. It is a noteworthJT tact that Br:ioma
does not wander lUOTfl i for ever.r other speeies~ 1 think without exception~which is abundant north
of Cape 'Hatteras, is occasionall;'o' met with in Buzzard's and Narragansett Ba,ys, these two great
pockets in the coast-line of Southern New England in which are lodgf'il so maIl~" of the straying
SOllthern marine animals.

uTIlis fish is ver.v much in need of a cbarooteristic llame of its own. ItR local names are all
preDecupj(>~ by otber more Widely distribnted or better·known formE:! wldeb seem to have substan
tial claimf', of priority. In the Chesapeake, ami south to below Cape Hatteras, it is called the
'Drum'; hut its kinsman, Pogonias chromiIJ, is known b~' the same name throughout its whole
range from Provincetown to '.rexas; and is the possessor of a much larger and more resonant
musical organ. Some of the old writers coined nallles for it like'Branded Drum,' referring t-o the

bramnike spot8 upon the tail, and 'Beardless Drnm'j but these ~,re vaJueless for common mm,
lik(1 most other' book.names.' In the UarOliml.l;, Florida, and the GUlf, we meet with the names
'Hal's,' and itr; variations, 'Spotted Bas~,' 'Red Bass;' 'Sea Bass,' 'Reef Bass,' and -Ohannel Bass.'
Many persons sUIJpose 'Channel BaBs' to be a characteristic name, but this is a mistake, fOT the
term is applied properl.r only to large individuals whiclt al'e taken in the channels of stream/",j and
sOllnds; wberever this name is u.o;ed, the smaller fish of tbe I.lpecies are caJletl ""imp))' 'Ba-sa,' or
'Scbool Bass'; even if the word 'Bass' could be so gualified as to be applicable to 'tile 8pecics,
there i8 an insuperable objection to its:use for any fi8h of this family. It h~ a modification of all

old Saxon wotd, Bear-s, or Batrs; also found iu German under the forms Bars and Barich, from
which' Perch' and' Bassi are both evidellt developments. Thi$ name ahouId evidently be retained
for tJw spiny· formed ilshes of the perch tribe. 1 .find in m.l' Dote·book references to tbirt;y·eJg1Jt.
distinct kindt> of fish called by the name 'Baas,' with varions prefixes, all of which are jIl8tl~'

entitled tfJ hear this name.
'-' Spot' i~ another Dame erroneousl;y applied to th is fish, and which is the property of a mnch

sma.Iler Hpedes of the same fa-mily, otherwise known as 'Lafayette,' or 'Cape ]'1ay Goody.'

" }Jnally, we 11ave the ' Red Fish' and 'Red Horse' of Florida and the Oul f StaiRs, the 'PoiB~on

Rouge' of the J",onisiallH Oreoles, and 'Pez Colorado' of the Mexicans. Although this Dame is
oOccll,sioually <t}lplied to a mueh redder fish, the NOTway haddock, or red perch of the north~ and
to the big 11~broidTrockooopWf in Oalifornia, it is perhaps the most cbaracterlliltic one llnd
that most suitable for geMral use, especially if modified. iul:<> 'Sonthern Red Fish,' The chief
objection is th.at the fish is not always l'ed; in the youug there is not Q suggootion of this eolor 1

while }lJ the MU]t it is more n tint" au evnne8oont, metallic retlootiQn of' claret from the scalel>~

which is often abl>ent, and at all event>s !loon disa.ppE!at's a.fter life is gone. The number of spot.. ou
:the tail is variable; sometimes ther~ is ODe, sometimM eight or ten, and their arrangement is fl,

matter of chllllce; occasionallJ they are absent.
"The Red Fj..h grows to a length of foUJ: or ft've feet and a. weight of forty pounds ormON, 16

April, 1877. those to be seen in tbe markets of Ja-akronvilla, Florida, ranged from one to fonr feet.
In the. markets of V.rashingt.on a.nd New York strings of sm.a.Jlonea are often seen. The average
:size is perllulls ten pounds.
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The food is similar to that of the striped bass, which it seems to r~semble iu habits. It preys

upon small fish and the crustaceans with which Southern waters are filled. They swim in scattered
schools at times, probably in the lIIJa,wlling "eaSOn, and may be heard spring above the Rnrface
while feeding. At tbis time the fulh are taken in large gill·nets, which arc MIt aronnd them h:> the
fishermen. This species undoubtedly g-athers much food from the bottom, althongh it cannot be

so much of a grubber as many other members of the same ramily, better provided for this kind of
foraging by the tactile organs under tue chin, and a set of grinding teeth with which to liberato
the shells of muscles and barnades. An ac(~urate observer descrihes them as swimming along
close to the bottom, with head down and body oulilwel,Y upward, wriggliu,l{ through tlw ~\'ater,

rooting up the weeds and grass, among which it finds quantities of' slIrimps and crabs. Their
enemies are sharks, porpoises, and saw·fish. The power of uttering sOllnds is a.lso I:'hared uy this

fish, but probably not to any ,ery great degree. No one bas reported observations UJ)01l tlI!..
point.

The movements and breeding babit.-! of this fish have not been lmfficiently Rtudieu to warrant
the framing of a generalized statement of their character. Therc is Deell of a careful investigation
of this question at different stations along the coast. 1 eannot here do better than to quote the

observatiolls, as :yct unpublished, of two excellent obser,·ers. one upon the east, the other upon tlIe

west CORst of the Florida Peninsula: "In the spring," writes Mr. Stearns, "they are seen in large
numbers in the Gulf, swimming in sboal water near the coast. This is usually in March and
April, thonglI the weather and the temperature of the water seem to intlnence the time of their
arrival. Arriving at the entrance of a bay, their migratory movement cease", and for days and

weeks they may be seen in Hboal water near the inlet swimming lazily about in seamh of food, or
lying quite still in deep holes between shoals, where there is comparatively little current and few

enemies can reach them. Some seasons immense numbers ofRed Fish gather about tile inlets before
any are noticell inside or coming in, while in other seasous there is but slight acenmulatiOlL, the

schools working in as fast a-ll they arrive. By tbe 1st of June the 'run' is over, and the fish are

believed to have all come in. When once inside the schools break up into small squads, which.

proceed to the w~ybottoms of the bayous and to the heads of the bays. About the river mouths,
where the water is brackish, and even in fresb water, they are found through the summer. "'~hile

at sea their color is light, and they are so thin in flesh that they are far from desirable M food. In

the bays they become very fa.t and their colors are much darker. In September spawn is found in
them in a half-developed state. In October and November they again form in gchools and are

observed moving out of the inlets to the sea.. They do not leave t.he OOa8t immediately, but, follow
the beach for some days. At this time thl:'oY contain spawn which I should think to be three
fourths developed. Ma.ny reliable fishermen here have obaer,"ed that tbe Hed Fish go to sea ,vit.h
spawn in them."

I ha,ve never found the young in the north less tban ten inches long, but ill Pensacola Bay
Jordan and Stearns secured numerous ;young in the seine in April, the smallest measuring two and
a. half inches. Jordan supposes that they spaWll in water of no great depth.

Mr. S. o. Olarke, however, tells the following story ahout Bll&l in the Indian River region:
'They enter the rivers and, creeks from the sea. The J"oung tl6h a.m here all the time. The
adults leave the shore in a body when done spawning. They are first seen off the coast in

January and February, and remain in the rivers nntillate in the spring. The malea and females

swim together, fl'eQuantiug localitie", on shoals and sand·banks, where the water is from one to four
feet de:ep and warm.. After spa.wuing they 8Catter. They bel'fin to breed in August and Sep
~ber in the Bhallow bays and inlets, at which time both sexes are poor and unfit for food. The
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spawn is small, brown, about as large liS number fiv(l shot, lind floats. The young are found
abUlHlantl;v in the creeks and lm,Ys.'

'l'he fiS]l('rmen of the Saint JOhll'R River told lJl(l that in NoYember, when schooling begius,
the flo;\t lIre fnll-wed, hut tl13t in December the eggs han~ all been spent.

Little need be said here about their commercial value except that they are taken with gill

nets atHl Hp<~al'~ aBd h.y tue 11Sl1 of hottom .lill(lR, baited with pieces of fish or shrimps. They are
mueh t'steemcd tor illod all through the South, resembling the striped basI' Of rock·fish in flavor
and ilesh-textufl:'., though Ilossibly somewhat inferior. They enter largely into local consumption,
tlJollgh a few thousand pouuds are sellt l~very year to New York and other cities of the North.

In discussing tIle rank of this species as a game.fish, ] cannot do better than quote the
word~ of Mr. H. S. 'Yilliams, regarding bis experiences 1U t.he Indian HiveI' region: "I have seen
them ~wimlning in shallow water by t,he hundreds, sometimes ten and twenty, almost, moving
with all the regularity of solid columns of infantry; all apparent!j' of the same size. The Hed Fish
are in !Wa<;OIl at nIl times, but best from the 1st of April until January 1. In size they run up to

fort",·, and eyen fifty, pounds. They readily take mullet bait" and when securely hooked furnish
fine sport, for the ned Fish is emphatically a game·flsu. I shaH neve,r forget my fir..st experience in

this line, a day or two before the full of the moon in Kovember. I concluded to try a new hook
just sent ID(I by a dislant friend. Just at dusk I went down to the river, and baiting my hook with
a half mullet, I walked out on a shelving coquina rock, and swinging the book nround lllj' head a
few tim('.8 sent it out into the river ttl the full length of the line; then filling and lighting my Ilipe I
took a Beat and quietly awaited results. The mOOD, nellJ']:" fnll, WAS half an hour or more high,
not a cloud obscuring its brightness) and it made a highway of Bilver across the broad river, now
calm and smooth as glass. Sea,reely a llreatll of air stirred the leaves of the huge live-oaks above
m~' head, aud everything was so still that I could distinctly hear the fislt in shallow water a mile
awas as the small.fry dashed and jumped iu their frantio endeavors to escape from the ravenous
jaws of their pursuers; in flWt~ everything was so still that I remember to have heard the sound
of a cow·bell, two miles away, as its low, mellow notes were borne over the broad expanse of
water. I had oocasionally taken a wll.iff or two at my pipe and watched the fleecy clouds of smoke
float slowly upward and dissolve into space, before 8Qmething sent an electric message to my finger
from the other end of the line. It was a faint message, scarcely felt~ bu't distinct enough to tell
me what was there. A moment's pause and then it was repeated; this time it was eDlphatic, for
the fish picked up the bait in its mouth as daintily aB a neatls·gloved lady would pick up an
orange, and then let it fall again. Aha! my boy. You are an old hand at the business, and know
b.y past experience that sometimes even the most tempting worsels are dangerous. A moment
more it is picked up again, and yet again, a.nd then it is carried a couple of ;rards or 80 before it is

drorlpetl j aud theu back again; then further off. Our fish is playiug with the bait as a coquette
witll hearts. The very moment a novice would think that he was going to take it, 'tis dropped
antI he is gone again. No, not gone, only swimming around in circles, keeping one esc Oll the
prjzl~ amI keeping awa~' all such intmders as sharks and cat-fish.

U Now for it. The bait is picked up, seized with a vim, as though he meant business, and
away he starts with it. Here the inexperienced would jerk the line a,nd ~rhaps lose tIre .fish, or
at least haye the whole formula tu go over again. But wait; the successful sportsman must
practice patience. Again the bait is dropped, but not for long. In a moment it is seized, Rud this
time thero is no feint about it. He darts off, the line is drawn tight, then a sudden jerk and a
wild plunge tell tbat l.ho game is safely hooked. And now commenC£\8 the struggle for life.
Away be goes up the stream for fifty yards or mOl'4!, straining every DeI'YC to get free;· then doWn,
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then back again, while the line is pulled just hard enough to draw him in a little ncarcl' the shore;

then up and down) each time a still /Shorter distance. At each efiort I feel his powers give way,

and then a/S he makes a tum we pull his head toward the, sllOrl' aud keep it ther('. Nnw if.; the
critical period; now, if aT all, the line will part or the hook bn~ak. 1 haul tlw line in rarlidlr;
haud over hand, keepiug it taut, for the leu<lt ISlack or a failure to gralSp the Hue flrmlr would
perhaps lose the game. Swerving to and fro, I thaw him rapidl"," in, and with such force does be

come that far up the shelving rocklS 'YO land our priz(', a thirty-pound Bass, a magnificent fellow,
his scales glistening like buruished gil'i'er ill tlw moonlight." l

123. THE YELLOW-TAIL-BAIRDIELLA CHRYSURA.

The Yellow-tail, known as "Silyer Perch" 011 the coa(>t of K (~W ,Jer(>('oy, is quite au important

food-fish in the Southeru States. But little has been written regarding' it, and its eXC811cnt

qualities are not yet thoroughl~' appreciated. In fact, it has been confused with other species by
both Holbrook and Gunther. This fish has not been ob~erved north of New York, where it was
recorded by l\1itchill and. DeKay, the latter of whom stated that it was not UUCQmmOll in the
summer seasOlI.

Professor Baird found the young very abundant about Beasley's Point in 18:14, though the

adults were unknown to the fishermen Uhler and Lugger, who, following tile mistaken nomen
clature of Holbrook, confusing this with (I. species of J.ri<JlIt01JtUS, state tlIat it is common in the
Ohesapeake anti Lower Potomac. It is also abundant about Beaufort, North Carolina, nnd in the

vicinity of Oharleston.

According to many Ob8£I'\'ers, Yellow-tails are highly egteemed for food at Saint Simon's

Island, .Nell' Brunswick, Georgia, and ill the Lower Saint John'", Bin:~r. They Ilrobably never
ascend the river much above Jacksoll\ille, though in 1877 great quantities were taken in the
month of .April at the mouth of the .Arlington River. In 1878 the water was so fresh at this point
that none could be taken there, thongil I saw them at Yellow Bluffs in water not perceptibly

brackish to the taste. .A large majority of those obser\'ed at Mayport on ApIil 7, 1875, were full

grown and taken at the point of spawning. Others taken by .fishermen at .Ma;.rpott,., .April ]5,1878,

had the spawn running freely from them. The largest adult did not exceed eight inches in length.
On the Florida coast of the Gulf of Mexico, according to Mr. St-earns, the;y are very commoll.

They were found by Jordan tQ be very abundant along the "hares of Louisiana and T{·xa8. At
Pensacola they are known b;r the name II Mademoiselle." 'l'hey are present througbout the ;yt~ar,

but most plenty from May until November, lmd are found in company with the Trout and the
Spot on the grassy shoals of the ba;ys where they feed and spawn. The tilDe for spawning is in
June and Jnly. They feed chiefly upon small fishes and shrimps. They do not school, but swim
singly or in pairs. Their extreme length does not exceed ten or ele"i'en inches, tho average being
about eight. They are regarded as excellent pan-fillh.

124. THE KIIrG-FISH-JlENTICIRRUS NEBULOSUS.

The King-liOlh, also known as the" Hake" on the coast of New Jersey and Delaval.re, and nl'J

the "Tom·cod II on the coast of Connecticut, the "Black MUllet Il in the Ohesapeake, the "Sea
Mink" in North Oarolina, and sometimes also in the South as the" Whiting," ranges from Cape
Ann south at least as far as the mouth of the Saint .John's River, Florida, although in th(' southern

part of ita range it is frequently confused with the Whiting. It has been obtained by Jordan
and Stearns at Pensacola; it iS I however, rare in the Gulf. It is discussed as follows by Pro

fessor Baird iu.a.n unpublished manuscript.:

'The Semi-Troplelil, iil, 1877, p_ 663.
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;t :mis l>llec.ies, well wm:ti>y of tbe n~me whic{1 has; /lfilcn goinon it, and the o$jimati01t in wJJieh

~l;:. ~" heM. "y New Vorl: l~ljiNlf('$~ us i,t \i:> fl)l·'tli'lldy Sl.!t'ory wb('!1 t[l1-::('11 ir~~h from the, water, lelll'€,g

Dl'rhillg to he /)f!siJ'('d il) Ull' way of a· ti£n d<'",)';. 1t '1" qUlt~ anlUl<l:mt; off tll(! "!'IiINle Stat<:'s/ bnt
lii f'<\-:re mu\~h to tile lJi1tt,~·af'd. .A few f;l)tlcimeui, ;;..~. \w{~(l8.i(',m~t!y bl!>.!:l, itl Euzz.al',.Vl3 Bn)' amI

VineYltnl BlJtmd, alHl Hr, otorer meut./01UI fOlit as IlfLdll,g tl(>,~n ooptll1'l'xl in Ma~~\wlmset(s Day.
It is almil.st (\~ C<.'LpridoU8 ill it,;; oeCUl'I'eJJO~ in tho mote lwrthertJ watl.~ ll" the Lafaxett6, (ijoruetimes
~,~~g "c<tfedy met, with fvr 8<"::V"'Y'.ll "'\\,\'..~,'t')5iIW" sawmerB, ana tiJi'lI ~JlddetlJy l'Callljl.',a~'il:Jg, :1.;1 if

lJljgrutiug frOtfl more SOUiiWt'll W:-tW(¥" A.t &~*'~"'i"br(}i:nt,~t>w JeTli€'J', where I h}lWi had m(}l't

0lJj1(jj'tUlJity of .stud.}illg its ba!:Jits, it .appeprs Quite Ntrtsin t1l~ ~priIlg Winl the, Squet\mgtle, and

is {mUltI :L good dea.! in eompan,Y with it, like tfmt Lish seeming to IH'efer H, l;Hght mixtmx> oJ ft~f>h

water, ail ShqWll by it" keeping in t1.lc mOllt1J.~ of l'i~'ers and running fartlter np dl1ritlg th8 dl'}'
&e'*"''i.1l. It tak£!1!1 bait readil:s lU,d ufit,w,,,, ~"Xce1J{\JJt spurt to the nshermen, alr,!lfJllgh not caught ill.
aUJthillg like the .sume ll11llibe·r ill a gi.\'lJU t)...>:&~'$ \'Dl:> '6quettW~;1llf', t,lljl't~' or forty at a <lingle tide

being eQfHsid&wl an e.::wellellt catch for (JU6 Drot.

'.::Nobbing liM, "t*.{':fi recorded in regu,rd to the preci.!!e time or their l:\pawning or We pl~B
wbere tbey lay tlJdr eggs, The ;young WtJl'l.l l.J:lot wit.b at Beasley's Puint. in immenw :number!!; on
th..e ~o,md~'ll)ottom U$> well as ill tbe wn~. The sw:dleflt. were about ttu inch long. J IU~Te tilkel1
the yOul} ~ also ill (:Dtl~lir1eritbfe. nUtilM'l' itl V<:lteyam Bound ht a time wlwn tl1~ (lIr} fish were

&oltl:<&J,Y kIlO\YIl. Thes occ/tsioJJB<lly ruo to Ii cQtJ8ideri\.Q.I.;>. d\Hanee Up the n'i'el"8, llS I ha.ve caugbt
yonng fhdl oJ thit> Sl>e~i8l; ~t Siog SiJ1{;, 011 tile HUQ$oll, whet'\\ the water i6 8c£l.l"Ce1y pradrl",h·
Tbe ~hIWfi!';h :nl)} m.nch in SOQ\Wls, alId JtwrJ On 01' iJear a brn-d, sandy !iOtt.;)!Il, preferring the etl~

l}f ebafmel~ and we vicinity of &and. lJa;r&; mJQ t1JeyfJOU/reg'ate aboat oy!:'!.tel'-b~s, es~llJ)J'when
tit", o~t-e:rs tu~.l being' taReu UIl, aXHi m.""'S" * ~'e'U1l l1lliJer the j)ostli/, .tlghtiUg ior t,be 'Worm!'; and
flI'l.'ist1,\(',eal1s di~lodged in tlw Olmtat.iQD. TheY bi.tp~ >.:~\\\~~ 'iIlt \uJ.rd ill' f\oft elam$, 01 eve\) piece!; of

fish, and are fuk~,1t Inf)iJt successfully on tue young tlOOd. Like, the $q1.l0teaguel they will {lcea~OIl·

all; rQn up the ~Ii creeka at l1igll t , a.od may be captured in giU·n~($as tb.~ water: reced~6. Thi!:!,
h.IJW~\'C1·l ia !lot 80 OOmfflon a. hah-it with tbem :t.B it ;s with iM associate•

•~ Tile prioo of this tillh varies at dllf~-r~l):l~8Qn8Of the year, but it 18 always wellma,iutainf!d,
(l.nd it, :is generally valaed at nearlY as high a t!igu;~ 'to,~ t\)e BP1\~j8h mackerel. The. European
analogue of this gpewes (Um1;rina, cirrltolla) is soMewhat s!.mU....-r ill: general a.p:pea.ranoo, l.lnd it.{>
f1e.sh if> Mghly e~teemoo... Thil'!. fee:d.ij on smaJl tl8bC8.r J1Jollusks, 8.n~, ltCOOl'ding to Yarrow, OIl sea
wood, lWtnethnes obtaining a «eight or fortJ' pounds, Thit; Inagnhud(!. I have Rot seet.l &,pproxi

mate,l by ~nr !SJW-eies, altbough it i& l~~-\:J\"" \Dst it msy oocasionHJly reach a large giza. Of its
distributjDu flQuthwlJ.rd I C&n iIull no sati.&&t4ltU1::~wmt»."'£l.\,.'n

In 1879 1111ll\~rI)US small iodiv.idualti of this species 8;Q~~ in thfi WOOf £if Pr~rvinMWwll,

}'1~3C4\llWttsi they &'~med~ bowevert w be Qutof their proper ha.bitat, Q.nd many W&n,I chiliad Uj

th~ %\uuess of the Wl\t-bl' itJ}d .cast up 011 the 'beach. III 188f) Il!ld 1881, the apeciea 1$~d to Wtve
OOell p&c(leu.larly aha nditt:lt un the ooMt of N~w Jeret'y, gad to ba I'e sloNed wadt ~pol't 00 angJ8rtS

oftu&t ...luiulty, .tllatl;:.- of whom had not boet-,Il faw..i..J,,\'~ -w\tD \t in previQUS years.

'l'b Wbitiv«, one of' the {a......olite food-it!lhtlS of the Southern ~~ I/> e. s-pectes~ elOStlJr
allmu. in its general Cbfil'lleter ro tne: King·fish of ltIo:re- no1"tlJcnt ~r$. It is &ilia to ~ur p,bun

dall(;l;;fl:'nm C-a-pe Fea.r ~i'~'el',N~t1atbti~ to tb.e Rio Grande, in Te.fil& tlhler and Lusger claim
that it l:flhaJ)ita th~ sa-lt wa~r of too Ol.t~;peal.s..~ ~ ~ttfl i:ts estlllltioa, Qat it ill not probable that
it ja Itt all abnnd&nt. On the! coost df South ()'al\1litl8.,.~mgtn Dr. Holbtwl:1 "th~Whitit\iJ
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remains all the yea.r round. and although few are takell in Decemher null January, yet they

are sufficient to prove themsd vel:> eon"taut residclJ ls, }.'eal' Churleiiion in the Rpring aJl(1 Slllllwm'

months ther are yery abuudullt; they enter the months of ba.ys and riverii, and :Ire eapturcu in
great 1It1lllb(~rs. They take the hook readily; tlJeir fl.lxol"ite hait is the DrullJ. and heillg a stroll:';,

livel,Y, IUJd actiye uuimal, titey afford gTeat :sport to tue fishermen. They prefer thwp ami running:

waters. all(} seldom ll-llproaeit so IleaI' ihe shore as to be takClI in i"eines. Their {lnlinary fuud seems
to be various species of a SllUll! sitcH-fish," (·W.

8Jlealring of the" Surf V\Tbiting'-' of Charleston, HollJrook remarks: "This sjlecies makes iUl

appearullce OIl the coast of Carolina ill tlw month of April, a.nd (;ontinues witb lIS during the

entire SlIlnrner, thongit ver,\' few are taken in July or August. l1. i:s only foulHl ill shallow water

wlJt~re Ute bottom iK ha'rd and sandy, oftelJ forming, when the tide is Ollt, an ('xtcnsi\"e I..wae!J. Its

favorite resort is in the neighborhood of the shore' where UUI ~urf can mil ov('r it from the ocean

ana bring with it, doubtless the animals on which it feeds. III 8ueh localities man.y are captured
with the St'ine and are sold in the market under the uallie 'Hurl' \Vhiting,' in contradistinction to

the other species which is called the' Deep"water Whitinu.' Its food st'elJlS to be similar to thnt

of the Deep·water 'Whiting, judging from the contents of its slomach, and :yet it is seldom ta,ken

wit,h the IJQok, Hitherto I have ouly seen this fish in tbtl im mediate neighborhood of Charleston.

This fish is very commonly supposed to he the adult male of' tlte willmon ,,"'hiti!Jg, approaching t,he

shoal watl)r to deposit its spawn. I believed it, from common report., to be foluch, until frequent
dissections proved to me that there are both males and females among them. 'The t1etolh of thitol

species is good, but by no means so finely flavore(l as that of th(l Deep-wat~\I' Wbitillg.n

At Mayport, Florida, the Whiting is almn<luut, and also aUhe lIlouth of the Saint John's. The

largest observed by IDe measllrt',d ten inches, and in the first wcek of April was within tw(') or

three weeks of spawning. A few are taken in the Saint John's U!l high up us Arlingwll. They
are abundaut in the Indian River. About New Smyrna, I~lorida., according to Mr. S. C. Clarke,

it is called "Whiting," "King~fish," "Barb," allli "Bull-bead ""hiting." They oce,ur ill the

winter and spring, though seldom ill summer. The largest reached the weight of oue aud a half

pounds. They average three·quarters of a pound, the female beillg usuall.r the larger. They

appear about the last of November, aIIII sIlentl the winter in bays and still riH'rs. They bite in

strong currents, not in sla~kwater. They prefer deep channels allli !landy bottoms. 'l'ht,,Y are

found in the deepest water and prefer cold water. 'l'heir food cousists of crabs,8hrimps, and small

crustaceans, and they feed at the bottom, Half-grown to fuU-growu fish COlltarn spawu. The:y
spawn in the sea in l\IaSo'. 'I'hey are taken with a book by the use of lllullet" or clam bait. at hall'
title. They bite best in flo strong current in winter and spring. In tbe Gulfof Mexico, 3000rding

to Steurns, they are ubundant from Key West to the Rio G1'3ude, and are kno ,\ II as the

01 Whitillg," though at !lensacola the name" Ground Mullet" is in use. He writ-es:

"Thro:e are two YaJ:ieties, Which, if tile;\" have no specific difference", have, at least diftenmt

h.abitK. One variety live8 exclusivel;y in \~ery shoal water along the saudy heaehes, apJlcaring to
take pleasure from the action of the surt; and swimming in small schools. The other illha hit...;

deeper waters; is fonnd 6ingly, and is of much darker coloring. The former seh:om INIVCS Uw
aea-water, while the latter are often found in brackish and fresh water. I have found ripe l\pa\YIJ

in the surf vQriet.;y iu April, and believe they deposit it on the sea,beooh. Large specimentl of Hw

dark variety were ta.ken in Sept6mber, 1870, in the Apalachicola Ri\-er, where the water ilol fresh,

The Whiting is an excellent food·fish."
Th~twovarietiel!l tbul:> ref~rred. to b,Y Stearns have been identified u;y Jordon a.s the twO speciclS

J(,~ and M, UttqraliB, the latter being the surf-loving species .liI'st mentioned,
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The Whiting iB a, delicious pan-fish, 8WW·,t and hal'd l though soon lm.ing it" delicate fta':or.
III Charletlton it is regatdetl atl a special dainty. AC(~I)l'(lillg to Colonel I.ymau, wht'll Charleston
wa", clo~ply hloekaded and fislJillg was a hazard.ous occupation, the emnmallt]ant of tIle garrison,
who wa~ a hon vivant, gave $100 of Oonfederate lllOIwy for a· string' of Vv' hiting'.

Some of t1w early writers ealled this fish the "Bermuda. "Vhiling," for what rea/:lon it is
diffiellit to tlllderstalld, for the V;'hiting of Bermuda at the present day il:\ a fish ver.y unlikl..l that

of our SoUtlH:'l'll eoaM
The '~~urf \VhitilJg'," aecortlillg to .Jor,lau, il:\ not rare at Charlegtoll, antl in the Gulf of Mexico

is as COUHllOIl as the other species, but is chiefly found in the surf, and lIence is less frequently
bl'Ollg'h till to tll e markets.

1~6. THE CROAKER-MICROPOGON UNDULATUS.

The Croaker, MicropQgon undulatu8, rangeB from Xew York at leaH!; to the Gulf of Mexico,
although raJ'ely seen north of Delaware. It occurs also in some of the West Indian islands and.
south of Brazil. Itg name l'e.fer~ to the peculiar grUUUllg' SOllTul ·which it utters, but in the
Chesapeake tilis name has been corrupted into "Crocus." In Texas it is called "Ronco."

At Beaufort, Korth Carolina, aeconliug to Jordan, it is vt'r.y abUlldant, and, llext to the mullet

and tbe Spot, is the commonest food-fish of the region. Holbrook states tlIat the Croaker
makes its appearance off CharIestou iu thll month of May, but becomes common in shallow water
ill June and ,July, and is mOMt abuudant and attains its largest size ill October and November. Jt.

is not much e!i'teemed as food, and is ouly used as It pan· fish.

It. is abundant and highly esteemed at Brullswiek, Georgia, and everywhere in Eastern
Florida, in COmpalJ)" with t.he Spot, ascending' the Saiut John's as far as JIl,cksouville.

Stearns writes: "In the Gulf of :i\Iexico it is very common. Is found everywhere in the bays
and bll.yOUS throughout thl:' ;year. Lives mostly in sllOal water or grass~" bottoms. Feeds upou
crustaceons animals. Breeds in tlIe ba:ys in November and Deeeru\}{',r. The :young are soon in the
spring, ha\'hJg grown to a size of two and three inches in length. Is caught with hook and liue

and seiue. Selts with other pan·ftsh for a low price. It is an excellent food-fish; average length
ten jm~he8. At Sarasota Ba;y, December 8,1879, I cauglIt two specimens of spawning Croakers:
that were each fully eighteen inches long-the largest that I have m'er seen."

An allied species is Larimusjwwiatus, which is called "ClIub" in Charleston.

127. THE CORVINAS AlID RONCADOB.8 OJ!' THE PACIFIC COAST.

B~' DAVID S. JORDAN.

THE WHITE SEA BASS-OYNOSCION NOBILE.

This species is: everywhere known as the" 8M Baas" (" Sea Trout"), sometimes 8fl "White

Sea Bass," to distinguish it from the BI:wk Sea Bass, or Jew-fiSh. The young, while yet banded,

are known as "Sea Trout," and generall~T considered a distinct speCIes, and both are frequently
called" Corvina-" and" Oaravina."

It rPaChes a length of four to six feet lind a weight of fifty to seventy.five pounds, perhaps
more. Those usuaUy seen ill market average about fifteen.

It ranges from Cape Mendocino southWl1rd to below San Diego, being especially'&bundant
from Santa Barblllra t() Monterey in spring and summer. It is not often seen in winter. Only

adults are taken in spring, and it probably comes to the shore from deeper water for the purpose
of spawning. It goes in small schools, and its mo,,"emenUl are irregular. Its foodoonsistsof

crnRtaeeans and ftshM. It spawns in June or July. It is one of the most important fbod·llshelf
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of the coast. Its flesh i15 excelleut1 finn and well flavored, and its ~reat size renders it a very
valuable species. III the firmness of Its flesh it differs strikingl.r from lllost of the other species of

the genus.
'l'IlE l)ORVINA-OYNOSCION PARVIPINNE.

This species is usnally known as the" Cordna" or ., C:na,yina." It is also occasionally called

Bluefish. It rea(lhcs a leugth of about tW{) feetl and a weight of eight pounds. It is founrl froUl

San Pedro southWard to the Gulf of California, rarel". straring to tIm llorth. In Sail Diego Bay
it is abundant. It feeds 011 crnRtaeea, and eRpecially 011 small fishes, as atwhoyies and sttl'diJws,
awl is yery voracious. It. Rpawlls ill .J uly or Augu"t,. Its 11e811 is tender, being very similar to
that of the weak·fish (0. regale). It softens 150(/11, but when fresh if; of a fine , dclieate qualit;r, and
scarcel~' surpa&olell by any fish on t,lle coast. Spveral other species of this genus occur southward
along the Mexican coast, where they are among the most important of the food·fi.shes.

'l'liE ItED RONCADOR-OORVINA SA1'URNA.

This fish is known where found as the "Red Roncador," less commonly as "lHack :llimcador"
or "Croa,ker." It reaches a length of sixteen iIlches and a weight of three 01' four pounds. It is
found from Point Concepcion sout,hwanl in moderate abundance. It feeds largely 011 crustaceans
and spawns in July. It is a fooll-DSh of good quality.

THE RONCADOR-RoNCADOR STEA.RNSI.

Thi15 species is generally known as tue "Roncudor" (snorer, from the Spanish ronear, to snore),
and is alwll,ys considered as the genuine Roncador, the other Bcironoids being to the fishermen

hastards. The name "Croaker" is often applied tQ it. It makes a very distinct grunting noise,
IH'obably with its air.bladder, on being taken from the wn,ter. It reaches a letlgtb of OVi\r two

feet,and a weight of six to eight pounds. It is found frOID Santa Barbara southward, usnally in

abundance. It feeds on crustacea and spawns in July. It is a fooil-fish of excellent qllalit,:r.

THE LITTLE RONOADOn.-GENYONEMUS LINEATUS.

Tbis species is known abont San Francisco as the Little Ba,ss. Southward it is called the
Little Roncador. The name" Cognard," said by Dr. Ayers to be given to it ill San Francisco, is
unknown to us. It reaches a weight of little over a pound, aud a length of one foot; it is fonud

from Tomales ro San Diego, being most abnndant from Santa Barbara to San Francisco. It often

comes into the markets in large nllmbers; it feeds chiefly on crustacea and spawns in .Tuly. It is III

food-fish of good quality when fresh, but iUi flesh becomes soft in the Illarket sooner than t.hat of
mOst species. M:my Me dried by the Chinese.

TnE YELLOW-PINNED RONCADOR-Ur.t:BBINA RONOADOR.

This fi%h is generally k.nown as th~ ..Yellow·tailed" or (4 Yl.!ollow-tinned Rone-ador." ItNaeh.es a

length of more than a foot, and a weight of two or three pounds. It is found from Santa Barbara
southward, anu is generally abundant, espeeially in summer. It feed/,l on crustacea Q,nd spawns in

Jul:r. It is a food-fish of good quality. Many are split and salted.

THE BAGRE-?tIENTIOIRRUS UNDULATUS.

This fi8h is known as the "Ba,gre" or "Sucker." It reaches a length oftwcnty inches, and a.
weight of four or five pounus. It is found cl08e to shore from Point Concepcion southward to

Cerrol'! I81and, and is generally a.bnndant. It feeds on crustacea, spawns in July, and:is a. food·f18b



380 NA'.fUHAL HISTORY OF AQUATIC ANIMALS.

of fair quality. In appearance I1ntl in value it approaches closely to the Surf 'ViJiting of tllc

Atlantic, AI. littorali8.

TIII~ (~TTEJn'·FISH-S}~Rn'nus POI,ITUS.

This species is known as "King'-tish" or "Queen fish." It rcaclu\s a length of eight inche", HIUI

l1 'weight of half a pouml. It ranges from 'l'omales Buy southward, and is abunuant in summcl',
when it is found in great Ilumbers in the surf along sUlld;\- sllOres. Enormous numbers of them

are sometimes taken in seines, especially at Santa Barbara and Soquel. It is Hot often lJrought

into the San Francisco market. It feed~ on small fishes, crustaceans, etc. It spawns in summer.
It is a. food-fish of exoellent quality, but it is too small to possess much economic value.
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O.-SHEEPSHEAD, BASS, BREAM, PERCH, E1'C.

'l'HE SllEEi>SHEAD Ii'A.MILY-SPARIDlE.
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Th~ members of this family are especia.lly characterized by their heavy, rather e..ompressed
bodies, and by their large headil, 8trong ja.ws anci tcrth, for cutting or crushing the hard-shelled
marine animals upon which the.y feed. They are urmaJly sedentary in their hahits, Ii,ing close to

the bottom and browsing among the rocks and piles. Their color~ are usually inconspicuous aIld

their motioml sluggish. Hepresentative8 of this family are ftmnd throngbont the world in temperate
and tropical waters.

128. THE SHEEPSREAD-DIPLODUS PRO:BATOCEPRALUS.

The Sheepshead is one of the choicest fishe·s of 0111' coast. It deri \'CS it.,> name from the

resemblance of its profile amI teeth to those of a sheep, and also from its browsing habits. Unlike
most of those fishes which are widely distributed along our scabmml, it has onl,Y this Due name
by which it is known from Cape Cod t,o the l\:fexican border. The negroes of tlle South, however~
frequently drop the" s" out of tile midllie of the word :tnd call it iI ShooI.heaU."

This fish has never been known to pass to the north of the sandy arm of Cape Cod, and its
northern range is at present somewhat more limited tban it was eight~t ;years ago. Iu tbe records
of Wareham, Massachuset,tst they are referrNl to 118 being somewhat abundant in U.,O:i, and in
Narragansett Bay there is a tradition that they began to dio;appear in 1793, when the scuppau~

commenced to increase illltbundallce. In 1871, Mr. E. Taylor, of Newport, testified before Professor
Baird that his father caught Sheepflhead ill abundance fort,y-five Of fifty years previous, In 1870

and 1871 the species was again coming into not,ice in this region, though not at tllat time nor !'linee
hllt'l it appeared abundantly. On the south shore of Ilong Island it. i~ quite ublllJdant, and in New
York Harbor and its yarious approaches; a.t times, may be ta.ken in considerable numbers, On HIe
coast of New Jersey it is also abundantI and bctween Cape ;\1:ay and Montauk Point t.he species is

said to attain its greatest perfection as a food-fish. Lugger states that it frequents the oystill'

localities of all parts of the Chesapeake Bay, but is now more common among tlte .'lontheMteru
counties of Virginia, where it comes in considerable numbers to feed upon the animals which litre

on the oyster ba.rs, It is found abont wreck~of old vessels, on which barnacles and shellf-l ahound.
About B61Iford, North Oarolina, it is also abundant, and also aloug the entire coast of the Atlantie
and Gulf Statest where it freqnelltly ascends, especially in Florida, high np tbe fresh.~ater riYerfi,

In th~ Gulf, aoool:ding to 8tRtMus, it ls abundant ou tbe coast from Soutll(Orn Flmitla to M"-,,xieo.

The Sheepshead is a bottom.loving species, quiet in its habits, l1ud little given to wandNiug.

North of Charleston it is absent from the inshore wat,ers during the winter S\~asOIl, hut it js proba lilA

that its wa.nderings do not extend very far. Holbrook record", t1la,t it hM 1Ie(\n takt~Il ill Port RO,V,I]

Sound as early lUI January, while in Charleston it, makes it appearancC' ill A11ril and COIJfillum.

until November. Dr. Mitchill, whose ol:!servlltiona of this l'lpecil"s ill the yieinity of },('W York,
made sixty years ago, Qre perhaps as satisfactory a~ :l,ny which have hcen 1!la(I\~, remarlwd that
its term Qfoontinuance was from the beginnhlg of June to the middle of September. He

had t however, known it to stay later
t

for one of the most numerous collect.ions of Sheeps-
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head he ever saw was on the 4th of Oetober, 1814; he had observed it as late u.s the ] 7th of

October.
ln Florida tIw Sbeepshead is abundant along the shores thronghoat the entire year, alJ(I this

is also the case throughout the Gulf of Mexico.
It iR curious to ~me how much at variance were the statements of early observers concerning

its habit of entering freshwater streams. }Iitchill states explidtl.y: "He confines himself stridly

to the salt water, never llaving boon seen in the fresh ri'ers." Holbrook, speaking of the ,icilJity

of Charleston, sa.,s: I( It ('Hters f;hitllow inlets amI months of rivers, bnt never leaxef; the snIt for
fresh water." III the Saint .John's amI otller rivers of Florida the Sileepshead become" almo"t a

freRb·water "pecic.>;, th(l yOUllg especiall,y heing constantly taken in seines in compall.Y with Bas,,,,,

Perell, awl Kue1wrs, far above the limitloi of percP]ltibl'y brackiloih water, It is not. yet, possihll' to

iIJfer with ally certainty 'wlwt the temperature limits of this species may be, hut it woulrl flecOJ

probahle t,hat they neyer willingl.y encouuter watpr colder than 600 , except perhaps in fall, when
they nre H'hwtant, to lense their flwlling" !!rouJIIls.

The statement. just. made, however, requires 11 certltin qualification. No one knows wbetlwr
the Sheep.~head of our Northern waters go south in winter or whet.her the,)' simply bccOInl' tOlllid

aud remain throngh the SPl1son ill deep holes llCal' their sunHlwr IHHllltS, their presence UnStlK

peeted. Pm'haps it would be wiser to foUlY that they are not adually {JUgagl'd in fceding' when tIle
temperature is lower than GOo, and that their winter habits are entirely nnlmown. \Vhel"t' tile
water is throngllOut the year warmor thau ()()O the,}' are C0I1Rtantly f{(Jth·". The SheepfilH'all tfoetl1>

almmlt. exclusivel~' uJlon hard·shelled animals, mollUsks and barmwles, and particularl,\' on young

oysters as they g-row attached to stones and sticks of wood. With its strong cutting' and grill<ling

teeth amI powerful jaws it can casH;\-' rip off thick bltnches of shells and grind tlwm to pif'Cf'.".
The ordinar;'l' bait for it in the North is the so ft·shelled clam, while ill the South it is caught
frequently hy the use of shrimps and crabs.

In discussing the habib, of this species I cannot do better than to qnote quite fully t,he ObIiN·

vahons of se,eral writers on fish and angling, many of whom have taken a spedal iIlterest ill'thfl

study of its ha,lmts and moyemenf,s.

l\IitelJill wrote in 1814: "This noble fish Tisits the neighborhood of Long bland lHlTlIlll,ll."

emerging from the depths of the ocean. He feeds in the recesses ann inlets upon th~ clams amI
mussell', which are :J.hnndant~ and OIl which he loves to feed. He confines himself strictly to tile

salt water, never having bfl-cn seen in the fres!l rivers. His terril of oolltinmmee is only dllrillg' the

warmest seul'lon; that is, from the bl'ginnillg of June t.o the middle of September. He tlH'll

disappears to the \Illknown depths of the Atlantic, and is !'een no more until the elll'ming flllmmer.
The Sheepshead swims in I5hoals, awl is ROlllctimes snrrounded in great numbers lly the seine;

several lnllldrwis ha.ve often heen taken at a single halll with the long sweeping nets in use near

Ra:nler TOWIl, Bahylon, amI Firt., Island. They even tell of tl, thoufland hrought to land at a

rlruul!ht. He ah'lo hitt's at till' hook, and RPveral lol,re 1101. Dnfrequent]y thus eanght in succession.

'l'he outfitting of a Sheepflhead party js always an oecasiou of eonsiderable excitement and high
I'xpedation, ItS ]" have often experipnced. Whene.er a SlJoopsh(',ad is brought Oil board the boat
more joy is manifested than by the possession of any ot.her kiud of fif;h. The sportsmen view the
exerei8t>s so much above common fishing that the capture of th(l Sheepshead is the most deErirable

(Jolllbination of lUrlk llnd skill; and the feats of hooking and landing him safely in the boat furnil1h

abundant materials for the most pleasiul{ and bYllerbolical stories. 'I'he 8beepshead is a very
stout fisll, and the hooks and lines are strong in proportion; yet he frequently breaks them and
ma.kes his escape. Sheepshead have been caught with sucb fisbing·tackle faatened to their jaws.
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When the line or hook gives waY1 the accident makes a serion!'; impression on the company. As

the possession of the Sheepshead is a grand prizc1 so his escape is felt as a distressing loss. I

know an ancient fisherman who used to record in a book the tim~, place, and circuIllstance8 of
every Sbeepsbcad he had caught. Tid", fish is sometirnl'~ speared by torchlight ill tbl' will!' :llJO

shallow bays of Queens Oounty and Suffolk." Dr. 1\fitchill concludes his naive remarks by the

mournful words: "It is to be regretted that the Sheepshead too often corrupt for want of ice."

Schoepf, writiug of the same region forty;years before, state!:! that dnring the period of th~

Reyolutionary war the SheelHihead was very abundant in the snmmer months am} wat'; a vI~ry

bighly })rizl!d specie,;. Some unknown writer eontrilmted to Brown's" American Ang-Ier,'1 in
1846, the followiug' memorandum:

"These noble fish haYe become quite scarce in our harhor. Tlj(~ writer has lalHm them

repeatedly Ileal' Governor's I~land, opposite the Battery, hut this was iu days long since g-ouc hy.
Still1 they are Htill takclJ, occasionally, at Oaving' roint allll at till' Sipwl 1'0]('.'1, at tIle XnrrOWfI,
ahlO at Pelham Bridge ami Little lIell Gate." 1

Seott givefl the following advice to thH SheepHhead ltIlg!pr: ''If' a rl~sil}Pllt of New York, ~'Oll

will find Uanarsie on the OM Mill, near East New YOl'k1 the 1ll0"t cOtl\'elJil~nt ph-lcP from which to

take a flail-boat; ft hoat is gener::tll,Y at hand at, either place. Hail down the ehaJlllel lJ bon' tho

inl"t toward Near Uockaway, about a. mile below I~e[Jls()ll'l'> I-lot",l; feel by KOlllltling: fur Il. mussel
bell (tlJey :},re numerOIlS for a mile along sbore), ahout two hmulred yards fl'OJll WIdell, wlH~1J fOl\JI(l,

Cl1flt anchor far enough away so thl1f.1 "hen the boat to1l-'s round from the tide toward the {(,pdillg

gronllll, the cast required for dropping ;\-our ancbor will he about fifty [eeL The water ",!Jolllll he

about seven fcrt deep at 10" tide, and it, rises there from four to six tt>et. Tile best time i;;: during
the period between high sud low titles when the water if; slack, and until if rUlI:" It-t the rate of nye

miles an !lonr, or one hour after it begins to run; for when the tide rUllS out it is thell cUlJl\idered

that Sheepshead seck some still-water groutHl and wait for a moderate motion of the wMen,. At
tlte right times of tiue the location of the mussel-beds is plainly indieated by a Jlel~t of fifteell 10

twenty sail. boats or hand-liuc fishermen. Many of theIU arc farmers, who, residing near the Rhore

of .Jamaica, Bay, employ tbe interrcgIlllffi between hay anll grags, uniting their profits, and earning

from $3 to $10 a day, b;V fishing for Sheepshead.
"There arc many places along our shores better than Jamaica Bay. The Baud·Jille Com

mittee makllS it pay at Fire Island. aull there are ;many superior feeding places in thl' South Bay;

about tIle wreck of the •Black Warrior,' ne~tr tllC Narrows, ifl celebrated for great numbt)l'fl of them;

in trnth, our whole coast south of Long I"land is reudered inviting by thi.s deliciouH fisk"

Korris wrote: "In fiflhillg for Slteopshead it i8 a. ('AHllllwn praetiep ill I,ower Vil'giflia and
other waters to drive down stout st.akcs formiJlg an inclosure; ttl tlwse llifllwent speciei"' of mol·
lusks will attach themselves ill a few mOlJths and entice the Sheepsbead; when the.r ban~ made
it a pIneo of resort the fislH'rmali ties his boat to a single stake Oil either side at a eonVtmicllt IIi!!·
tance. and tbrows his bait towards t.he pen."

Holbrook "\\-Tote, in 1860: ., At present the best tishing-grolluds for the SbcI'pKlJOad in SGuth
Ua1'Olina is the breakwater at Sullivan's Island, or the Foundation Hocks at Fott. SUllltPl', at the
entrance to Uharlestou Harbor.

The Hon~ 'Villiam Elliott, in his .. Oarolina Sports," gives the followillg account of tlw

peeuliar methods employed in catching ShellpsiJeaU. ill Port U{)yal Sound, South Carolina:
"They are exceedingly choice in their feeding, taking 110 other bait bllt sbell.fisll. Their

fa.vorite food is the young oyster, which, under the form of barnacle, they crush with their strong
------------------~--------

lAmllrican Angler's Onida, ·fifth edition, p.l98.
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teetll. Of course they frequent those shores tbat abound with fallen trees. On the Florida coast
they are taken ill great (]llfLlltlties among the mangrove trees, whose roots, growing in the salt

W.ltN, ilre eon'red with bal"lJacles. l;'ormerl.v they were taken ill conl:lidemble uUIDbers alIlong our

yariOllS ilJlets. "'herever there were steep blUffs, from which large trees bad fallen in the water,
then' they might cOIJfidelltls be sought. But as these lands have- becn dcared for the culture of

sea.islaud cotton, the trees baN'~ disappeared, and with them tbe Ush; and it, has been found

ne"essary to renew their feeding-·grounds IW artificial means, 1,ogs of pille or oak are eut and
fl'umed into l~ sort, of hut withont a roof. It is floored and huilt up five or six feet high, then
:fioa,h'd t.o the phu:e desired, amI sunk in eight feet of water by casting stones or live,-oak timber
within. .As soon as the barnades arc formed, which willlH~[lpenin a few weeks, the fish will begin
to resort t.o the ground. It is sometimes requisiw to do more before ;you can 8ucceell in your

wishes. The greatest enemies of this fish are the shark!! and porpoises, which pUI"8ue them

incessantly and destmy them; unless they can find secure hiding·places to which to retreat. 'J'wo
of these pens, neaf cfwh other, will furnish tllis protectioJl; and when that course if.! not adopted,
piles driven Ileal' each other, quite surrounding the pen, will have the same effect, YOUf work
complet~, buil{l a light stag-ing hy driving down fOUf upright posts at a distance of fifteen feet

from the pen, aud then take your statioll on it, provided with a light, flexible, and strong cane

reed, of twenty feet length, with fourteen feet of line attached; a strong hook and a light lead.

Instead of dropping your line directly down and poising it occasionally from bottom, I prefer to
throw the line (Jut heyond the perpelldi(mlar and let the lead lie on the bottom. The Sheepshead
i!'1 a all;'? fish, antI ta.k(lS the bait more confidently if it lies on the bot,tom, When he bites ;you

percl:'ive your rod dipping for the water; give It short, quick jerk, and then play him at, ;YO\lJ'

It'isure. If tIit' ti"'h is larg'e, and your jerk too violent, the rod will snap at the fulcrum-the gmsp
of your left haud. It has hapl}f'ned that, at one of these a.rtificial grounds; I ha'Ve tal.en sixteen
Sl:leep~heatl nt olle fishing-. "VYba,t was nnmmal was; th'lt they were taken in February, when 110

one tbinkfl of fiRldng fol' the-<\e or an.v other sea·fish within the inlflt8. I ascertflirwd, from tllP

continned experiments of seyeral years. that thes could always be taken at this "ell~on, amI

frequently in .J annary also. The difficu!t,y is to find hait, for neit.her shrimps !Jor erahs are tlH!1l ill

Olea"OIJ. Iu the casE' l'l'ferred to the difficulty wag thus remo\Tcd: The lineR were rij:l'gt'd with two
hooks j npon one was placed an o:y~ter ta.ken freRh from the shell, on the (ltb(~r lUI o,vster hoilell.

Tlw ~1\eJlt of 11H1 fir~t attract ell the fish, but 80 .Jittle, tl~llaeit.y WiHl fOllnd ill it that" beforl\ Ih." fish

In1l1 taken hold of the hook, tile oyster was detached j but when, cllcouraged by the taf'lte of tue

fir,.,t, t lie fjl;!l1 ad ,ancetl to the second, that ba.viIlg acquirf>d tooghllesll from boiling, would adhel'l'
until th(~ hook was fa,irl:v tak{\rJ into the fish's mouth. They dearly pre,jer the uncooked to till'

('uok"d o;\'ster; hut the latter WitS more to the fisherman;s pUfpORe. Their fondness for tlJis food

811l,!A'ested the I'xp(~dil~ntor hreaking np the live oysters in the shell and scattering them in tlip

viduity of till:' grollnd; :'111'10 that of letting down the broken oysters in a wicker basket. EaclJ
IllrlTl is found effp.,etual in attracttng t,he fisb.

"'l'be hlnl't>l. in tueir primitive state, in which trees enOllgh are foulld fallen to give theflf;!l

holl1 fond awl protection a~ainRt their em'mieR, are oIlly to be met witll now among the Huntinp;
lslalld~, when' the barrNHles.<; of the la,nll hafl RectJred them ~aim>t cultin\,tipn. On two occll!!iolJl'

r half' enjnyl'll ,~xc{'lleltt I'Jlort H1, 8uehplace~. On one I tOok twenty-three to my own rod; Oil

aHoth ill', tWf\1l t,.v.four, awl llcsi sted from fati(!ue and satiety. Tbey· are uever taken ill 'such lltlID'

bers when fishing from a boat witb a drop·line on the rocks. It is Yell' rare that as manr 11$

t\VCllt;yal'(', tal~(,fl ill one hoat/ll

'ELI.IOTI', V,'ll.UAM' CarnlillR 8J'"rt~ hr Land i\n{l Wat-er. New York,l85!J, pp, 145-149.
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Mr. S. T. Walker writes: "In regard to tbe consumption of moss, etc., by the Sheepshead, I
mID;lt say that I CUll hardly answer intelligently. At high tide, when the flats are o\'erilowoo, I
have often observed the Sheepshead standing on end, tail up and often out of the water, grub
bing at the roots of a coarse, rough grasR that grows OLl the flats. When engaged in this way it
is easy to capture from two to six at a single throw of the casting-net. I have often observed a

yellowish-green vegetable matter among the broken shell iu their intestines, but imagined it was
swallowed accidentally with the shell-fish, or was possibly att.'W!.l(.Q to the shells themselves."

In the Saint John's River Sheepwead are abundant as fur up as the lakes, and about
Jacksonville are always associated with the sailor's choice, Lagodon rlwmlJow..es. They are never
seen of large size; individuals of eight inches and less were taken aronnd the pilea and river at
Arlington and ~Iayport. llIn the Indian River region," says Mr. Williams, "the season for
8heepshead begins the 1st of May. Thcy range in weight from three to seven pounds. Half·
grown specimens, which can be taken along the rocks with cast-net or spear, are good pan-fish.
They do not take. mullet bait readily, hence are seldom taken with the hook. Hundreds of a
larger size may be soon in shallow water on the east side of the river, or in calm water, on
barnacles attached to sunken logs, or rocks under water."

Mr. S. O. Clarke, writing from New Smyrna, Florida, states that they occur throughout the
year and are most abundant from December to March, having decreaeoo in numbers perhaps
one·fourth during the past teu years. They winter in the deep water of the inlets and rivers, are
regular in their appearance, take the hook at most times, oorne anti go with the tide, swim low,
except in the spawning season, when they come inshore and prefer warm and maddy water with
shelly bottom. They feed about rocks and logs on clams, shrimps, barnacles, crabs, and oysters,
and are best ta,ken in the latter part of the ebb and young flood, and during the season of plenty,
from November to March, twenty-five fish may be considered the average result of a day's fishing
with hook and line. They are taken with cast-nets and with hooks, using crabs, clams, mussels,
lind shrimps for bait. They are highly prizetl, fresh and salt, though they are mostly consumed

in the fresh state.
Mr. Olarke also gives some important information regarding the spawning of this fish. He

says; "Before spawning they go in schools, but afterwards they scatter. They spawn at the
mouths of rivers and inlets in March and April, the sexes mixing together in schools. The eggtl
are deposited in shallow water near the shore, and are about the size of mustard seed, and dark.

At the spawning BeaSOll the fish play near the surface and become thin and unfit for food. The
young fiBh are abuudant in shallow water among the rocks."

Finally, I append in fnll the statement of Mr. Stea.rns, which is especially important since it
contains an account of their spawning. He writes:

liThe habits of the Sheepshead depend somewhat on the nature of the feeding-grounds in

th086 looalities where the flah ~cnrB. At such p1aoo8 88 Saint Mark's River, Cedar Ke~'s,
HOlnaaBalilsa River, and the Mangrove Islands, farther south, it is present throughout the year,
in about the same abnndance, whether it will take the hook or not; while at ApaJachicola, Saint
Andr.ww,s, PeDBSOOla and Mobile Ba.ys, and the Louisiana marshes, its lJabita are those of 11

migratory Asb, which, in a body, at a. certain season, approaches, and, later on, leaves the coast.
At the latter.mentioned places it is found to a limited extent dwing the spring and summer.
..U these· 8aID6 placee large ~chools of Sheepshea.d appear on the coast during the months of

Septe.m,ber, October, and November, finally entering the harbora. This is 118. important and
aotiiIIeable a movement as the I runs' of pompano, Spanish mackerel, or hard-tails in the spring,
lUlditis the only time when large quantities a.re caught. The fish composing the 'ran' are very

2G~
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thin in form amI hardf,Y marketable, but afteJ: a few days' rest and refreshment in the bays they
become fat and d~sirable for food. The schools having entered the harbors, become somewhat
.scattered and go to the feeding-grounds, where theJ'~ are largel,}' taken with hook and line and
twiutl. Any movemeut seaward to balance this mu!>t be gradual, and takes place, 1 think, in
summer, for it is not noticeable.

"'l'he Sheepsheau spawns in AI)ril and May, in the bays. On June 18, 1878, and in June,
1879, I cll,ught young Sheepshea'l, measuring lot quarter of an inch, in Pensacola Bay. H lives
about wharves, rock-viles, old wrecks, oyster-reefs, and, in South Florida, about the roots of the
tmmgrovtl tree, feeding upon the barnacles that grow in such places. It is caught with hook and
lillC, ill fall amI wiuter, at which seaaons it is in its boot condition. Its average weight is three or
fonl' pOllilds, awl it-Ii maximum twenty pOllnd~.'1

When the Bheepshead first ap}lear on our northern coast it is stated by several writers that
tblW are always thiu and uufit for food; it would seem from this as if their ~rawniuA" Beason was

jutlt t~ndcd. No otte, however, baa made any careful observatiolla upon this p01Ut north of Florida.
In the South, Sheepsbead art! mmall.y small, rarel.}' exceeding two pounus in weight. This is

also the ca.se in Florida, although large indidduals are occasionally seen. About New York Harbor
they sometimes weigh from twelve to fifteen pounds, though the average size is liot more than half

tbu, weigLt. All autlwritie;s agree thut tlIe Sboopsbead is one of the very finest fOOd-fisbes in our
waters, many pursone preft~lTing it to the salmon, while others compare it to the English turbot, to
Which, however, it is uoubtless much inferior.

In the North the Shoopshood is alwost always boiled, but the smaller tI.B.h, more commonly
taken in the South, are well .8uited for frying or broiling.

THE P.rN·PISll-,-DIPLODU8 HOLBBOOXII.

This fish; which is abundant at Cha.rIElljton and about llea-wort, North Oarolina, was first
scientifically described by Dr. Bean frow .8pecimeus obtained in Oharleston market, in llaxch,
1878. Jordan fonnd it abundant everywhere near the shores of Beaufort, North Carolina, in

whicb region it reaches but a small size, and is not used as food. It is confounded b;y the fisher
men with the Sailor's Choioo.

129. THE SOUP OR SCUPPA'UG-8TEliOTOJtU'8 VERSICOLOR AlID B. GARDEn

Until very recently only Olle species of the genus BtetWtnmU8 was known to occur in oW' waters.
Dr. Bean has recently shown that there are two on the Atlantic coast of the United Statea, in
addition to the unimportant spooie8, S. oaprinU8; recently d&SCribed from the Gulf of Mexico.

The "Scup" of the Norl.h, B'tenoUnlllUl 1JerB'icow,., is by far the moat important, though the
Southern f:lpecies, S. Gardeni, has considerable comuu,rciaJ. value. The fOmler, wbioh is distin·
guished by its larger teeth and more abrupt profile, is abundant between Cape Cod and <Jape Hat

teras, tbe latter has its metropolis ou th~ Om-oJina ooaBt, bnt hlLS bean found sparingly 88 far north
ali Wood's Holl. MassachutlettB.

The Soup, which in m&lly respects resembles the Sheepshead, is often known in New England
as the uBcuppaug," tills word lJcing an ubbr"6viation of MuMtqpauog, the nBm~ applied to it by

the Narragansett ImlialUl. it it:! to be regretted that it bas been corrupted to form two others,

nci.ther of which i& euphoniollS or f:lignifLca.ut. In New England it is generally called" 8cup,ll
Whilfl aobont :New York the 8eCOnd 8Jo·l.labLe of the abbreviated Indian name haa been lengthened
into "Paugy" or "Porgy." The la.tter name is particuJa,rly ob,ieOtionable bec&tUte it belongs 50 the
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English Bsh, and its proper etymology as a fish name is very different. Another Indian word,
" poghaden," a corrupted form of the Abnaki name for the menhaden, or moss·bunker, hal> boou
changed to "pogy" and a porgy," thus leading to much confusion. 'i Scuppaug" is an exoolbmt
name for the fish, and its claims for general adoption will be recognized by all who wish to see
p:reserved the name of' the aboriginallanguagcs of America.

On the Virginia coast the Southern Soup is known as the" Fair Maid." The name "Porgy"

is in use about Charleston, South Uarolina, but is usually applied to other members of the same
family. Their rauge is much more limited to the south and extends farther to the north than that
of the Sheepshead. Holbrook wrote in 1860: "The Porgy is found along our coasts at all seasons
of the year, though most abundant in June and July." He further Htates that it" southem limit
on the Atlantic border is Cape Florida, a statement probably not susceptible of lIroof.

The Northern Scup rarely passes the boundar.}' of Cape Cod; in 1878, however, thirty-seven
were taken at the Milk Island weir off Thatcher's Island, Cape Ann, Massachusetts, and they
appear to be increasing in abundanoo.

This species does not appear to be indigenous north of Cape Ood. Storer gives the followillg
account of its introduction: "Mr. James Newcomb, fishmonger in the Boston market, informs me
that in the year 1831 or 1832 a smack-load of Scapaugs arrived in Boston Harbor. A portion of
them were purchased by subscription among the fishermen in the market and thrown into the
harbor. The next sesson two specimens were caught from our Wharves; in the summer of 1835,
one individual WaB taken at Nahant, and was considered a very strange fish, no specimen having
been known to have been seen there before; in 1836, still another was captnred at Nahant. As no
specimen had ever been taken so far north before, and as the few taken would lead to the inference
that those which had been transplanted from Buzzard's Bay had not bred in the cold waters of

this portion of Massachusetts Bay, we are led to believe that the individuals taken immediately
around Bostou were of the number originally bronght from the South. In thf'. year 1834 or 183\
Capt. William Downes, of Holmes' Hole, carried a smack·load of this species from Vint':yard SOlllld
and threw them overboard in Plymouth Harbor." Storer, writing in 1867, says that" within a few
years small numbers have appeared Ilorth of Oape Cod and are yearly captured at Wellfleet amI
Sandwich."

Judging from the rare occnrrenoo of the species thus introdnced, it ca,n hanlIy be considered
~-'i?)avebecome naturalized; the few which have been taken were doubtless summer stragglers.

In the Boston Society's museum is a specimen taken at Swampscott, June :!9, 1860, by ,T. Phillips.

In the Salem Museum is another taken in Salem Harbor, July 23,1860, by C. A. Putnam. Scnp
become abundant on the south side of Oape Cod from the 5th to the 12th of May, which would
allow ample time for the appen.raoce of a part of the school off the eastern coast of Massachusetts
as early as the dates recorded.

:Mr. Hinckley, president of the Philadelphia, Wilmington and Baltimore Railroad, informs us

that in the winter of 1833 he found a dead Scuppaug on the Cohasset shore; this Wllo8 its first
occurrence in that locality, and none of the fishermen knew it.

In. 1856, Oaptain Atwood recorded the Scap as very rare at Provincetown.
"Sometimes," says Captain Atwood, "I have seen a dozen of these ftsh. The Soup were nen~r

here at all abundantly; only scattering individuals have been taken from year to year. Since
1842, when the D1Mkerel nets were first set in the outside of the harbor, Soul' were firat soon, and
a few have been ReeD since."

!&e history of this speoie8, like that of the blneftsh, has been very carefully worked out by
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Professor Baird; I and from this article and an nnpublished essay written in 187'1 'the remaindor

of this section is made up. Professor Baird writes;
"It makes its appearance, at least in considerable quantity, on the coast of New England

about the middle of May, although the advance-guard of very large fish arr1\'O sometimes.all earl)'
as the middle of April; and it is most abundant toward the 1st of Jnne, and arriyes in successive
detachments or 'runs' differing in size, the smallest fish comiug last. The :first run on the south
ern coast of New England, as stated, takes place about the beginning of May, and consists of
large breeding fish, weighing from two to four pounds, and measuring up to eiJbteen inches or
morc ill length. The spawn is quite well developed at that time, and is SElid to be at first red, but
graduaHy to become light yellow as it matures. The particular time and place, bowever, of la.ying
tlle egg8 is not set known, although it is probable that this occurs early in June, since the schools
are said to break up about the middle of that month, and the fish to scatter. It is thought prob
able that the spawning takes place in the eel-grass which covers the shoal waten of Narraga'llsett
Bay and Vineyard Sound.

"According w the fishermen geuerally, the Scup on tlrst coming into tbe shores do not take
the hook readily, being apparently too much oooupied in the business of reproduction, and two
wooks usually elapse before they can be canght in this way. They present themselves in large
schools of immense extent, and moving very slowly, at about the rate of thre;l miles an hour.
From the testimony presented before the committee of investigation of the Rhoo.e Island legisla_
ture, they appear to come from the south a.nd west, as when they enter Narragansett Bay they
strike the western shore and move up along ita edge. They are said, however, to drift slowly
ba-ckward and forward with the tide, especially at the entranoo of this bay. At this time they are
ver.y sluggish, and are said sometimes to appear as if blind, and can frequently be taken wit.h the
hand, or a very short scoop·net.

"According to Oaptain Edwards, of Wood's ~oll, in proceeding to their breoding-grounds, on
the coast of New England, they are taken a.t Montauk Point three weeks earlier than at Wood's
Holl, and a week earlier at Wood's Holl than a.t Hyannis, still farther east.

II Tile Scup feed upon a great variety of marine animals, such 88 worms, small cl'U8taceans,
mollusks, etc., and take the hook very freely during the greater parrt of their may; in fact, the
smaller ones become veritable nui8a.nces to the fishermen, from the readinesn with which they
Ilonnce upon the baited hook whenever thrown overboard.

"The flesh of the Soup is very much prized by most per80us, a8 it is tlrm and flaky, and nsually
sweet, although occasionally a bitter flavor detracts from its pala.tability. Since"Dbe settlement of
the coast by the whites, it has beeu by far the most important food·fish of Fisher's Island and
Vineyard Sounds, Narragansett Ba.;)', and of Buzzard's Bay; and the rapid diminution in number
has caused the greatest solicitude.

"Of their abundance on the south coast of New England in former times, almost incrooible
lWCounts are given. They swarmed to such a degree that their captUl't'l ceased to be a matter of
sport. The line when thrown overboard could be immediately withdra.wn with the assurance of
having a:tl.sh on each one of two hooks. Any nnmber of fi.shermen from boats could take five
hundred to one thousand pounds a day without the slightest difficulty, the lilBits of the catch
being simply the ability to find a sale.

"In flavor the tleah of this fish i8 snrp8$Sed by very few others on the ooaet, although its

superabundance ca.used it to be undervalued. The period of greatest development in number of

l Report U. S. Commillllion Fiah ao.d Fi8beriel, pari; i, pp. 2lI8-93&.
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this fish coincided with that of the absence of the bluefish, and Hincc t.he return of the latter to
the coast of New England the Scup has hecome scarce, although still a yer~' importllllt object of

pursuit.
"llI1mellSC numbers arc caught in the pounds and traps in Rlu)de Island and Mllssacbusetts,

and for several weeks the market is IlsualI~r glntted, a barrelful heing frequently sold for twenty,

five to fifty cents, or a small fraction of a cent a llouud. It is f;xtremeI", doubtful whether any
part of the morc northern COll,st of North America can furnislt, withill three mile.'! of the shore, as

large a weight of fish iII mackerel, herring, and cod as bas been f'uflIiiShed by the S(~UPl sea-bassI
and tau tog alone in the waters of Rhode Islfl,nd and l\fa8sacbul'letts. .Mr. 'ViUiam Davol, of Rhode

Island, with his 'gang,' caught 2,4(J0 barrels of SCUll~ valucd at *1,200~ at SeeOiluet, ill .May, 1860,

Fish were purchased by MessfS. Reynolds, Young & 00., of Fall Rive,f, aud shipped to Philadelpl.lia.1

I'Th(', Scup is a fish that, grows with rapidity, and at two years io; almust of imtlicicnt o;iw to be

marketable. Thronghout the summer yOU:lg fish of the spring spawning are to be l;eCIl floating
ar(mnd in the e,el.gI.<\8>1 and e\'~r the 8andy lmttmuB, lla.\'ing atta.ilw,~'l \\ leugth of from two a,mll\>
half to three and a quarter inches b~' the 1st of October. When these fish reappear the Ilext
seasOll, thus ~mpleting one year of existence, they moo,sure about;;lx inches, eix to eight or nim'l

weighing a pound; and by the 1st of September attain an average lengtl.1 of \'light. inches, includ

ing the tail, and a breadth of three inches, (Twelve indiViduals, measured OIl the 31st of August,
measured from 7.7.'; to 9 inches in length, and from 2.75 to 3.25 inches ill breadtll, Dot inclUding
tlJedorsal and anal :fins.) On the 8th of September twenty· five of this age weighed four and three·

Iluarter pounds, or au average of little over three ounces each. In the third "'car of ('xistt>noo, or

at the a,ge of two years, the3o' havo increased considerably, thongb not so rapidly as was once

supposed, measuring, on their reappearance, about ten inches., with an average weight of one·lmlf
pound. Six weighed in New Bedfo.rd, October 9, averaged but little over five ounces each, wlJile
the average of those OIl the stalls in New York, October 17, was a little O\'er eight OUIle&!. After
this they grow more quickly. One hundred and ninet,y·nine, presumed to be three years' fisl),

weighed on the 6th of Sel'tember, aver:wed Que and a half pouuds each, and measured about
twel ve inches in length by four nnd a half inches in width, some individuals being larger and some
smaller. The femal~ fish of the 8eCOud yea;r not unfrequ.ently (',()ntaius mature e.ggs. It is in the
fifth ~'ea.r, or after the lapse ot' four years frOiD birth, that the Scup presents its fin('st den'Jopment;

EllOO\llie,ns believed. to 00 of tbil> age- measured fourtoou or tiftet'.ll inclWB by fi\'~ to Rix inch~i.> or

more, with a. weight of two and a half to three. pounuB. Tbey, howe\,~,t, l!.till C<.llltillue to gl"OW,

spe~imens being not unfrequenUy met with eigbteen incbes 101lg, and weighing four pounds and
even more. The dimensions lUay belong to fish of aix or more years of llgtl; more probahly, however,
of five years. It is, of course

J
impossible to do mOre tban give avera,ga estimates of the weight and

size of fish of the same age, the differeuOOl!l probably depending on the fact whether they were
spawned, by old or young fiah, and the period when the eggs were laid, this extendiJlg over a con·

siderable length of time in each looality, although the great majority of fish undoubtedly spawn

at nearly the same &eason.

"Abundant as the Scup has been during the greater part of the present century, there
appears to be good evidence to show that prior to the year 1800 there wfLS at ]p,ast one period, if

not mOM, When it WItS extremely rare. According to Mr. Southwick (page 11), there ill a tradition

th~ th~y first oocurretl at NewpOrt about 1793, the ahoop&bead disappoo.ring a-bout the Sl\ille time.
Mr. Lyman, ill an article on the possible exhaustion of the sea fisheries, written ill 1871, a.l.8o

IF&Il River New.., 1800.
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quotes some nega.tive evidence of the absence of this fish at Compton, Rhode Island, from 1794 to

1803, the 'sheepBhead' (more probably the tautog is meant) being spoken of as commoL, and the

Scup not mentioned.
"Mr. John C. Parker, an octogenarian of Falmouth, Mass!I('llUsetts, sta,tes that the Scup were

observed there, lWcording to his father's sta.tement} some time aft.,r 1790, and bad become quite
abundant b~' 1814. On the other hand, however, in 1621, again quoting from J..Ir. Lyman, Massa.

soit entertaiuetl his half·famished Puritan visitors with' fishes like bream, but three times flO big,

and better meat'r this fact, with the description, being applicable to no other fish than the Scup.
The European sea·bream is very similar to the Scup, and would readily be referred to tbe same

species b.y the unobsen'ant traveler.
"Again, Roger Williams, iu his IKey to the Language of the Indians;' speaking of the Scup,

says lmushcup, the bream! 'Of this fisb there is abundance, which the natives dr;r in the $UU

and smoke, and some English loegin to salt. Both wa;ys they keep all the year, and it is hoped

they may be as well acoepted as cod at market, and better if once known.' We find no reference
to the occurrence of the fish from this date, 1642, up to 1794.

lIThe time of th~ arrival of the Seup on the cOllSt varies with the locality. The young proba

bly spend the winter ill our southern waters or out in the Gulf Stream, bnt in the spring commence

their migration either along the ooa8t or from the deep seas toward the waters on the south C01l.11t
of New England. The latter supposition is the more probable, as no Scap are taken on the

80utltern eoast of anything like the size of the breeclers that, visit New England, making their

appearance at once in a huge body, extending, apparently, from Block Island to Martha's Vineyard.
~'The western division of this army appears to strike first at Watch Hill, to the west of Point

.Judith, and to make iii> way slowly along eastwaro, the smaller or eastern division moving through
Vineyard SOIlud. According to Captain Luce, the Menemsha ponnds take the Scup tbree days or

a week earlier than the pounds at Lombard's Cove, and nearly two weeks earlier than at the

b.'llano·works at 'Voou's HolI. The progress of this fish is at first very slow, scarcely exceeding a
few miles a day, antI its movements appear to be largely. regulated by the flow of the tide, going

forward wit,h the flood, and partly retrograding with tbe ebb. According to Mr. Whalley (page
24), of Narragansett Pier, it occupies about four tides, or two days, in moving from Point Judith
to BecO/met Point.

"The precise period of their reacbing the coast varies with the Beason, although their abnn·
dauce generally occurs from the 5th to the 12th of May. In 1871 the fish appeared. much earlier

than USUltl, and were Otl the shore before traps Were down ill readines8 for their captnre. Their

occurrence was about the 15th to the 25th of April. Breeding Scup were taken at Hyannis the
same :rear on the 27th of April, at least two weeks earlier than usnai. They were taken in the

.fisb·pound at, Wood's Holl on the 27th of April, but were most abundant on the 8th of May. In

1872 the season Was law, and a few scattering Scnp were taken at Wood's Holl from the 10tb to
the 13th of May, but were most abundant at a later date. On the 17th of May ten barrels were
taken, and one hundred and fifty barrels on the 9th of June. Some of those captured in the
middle of May were of uIlusual size, weighing four pounds and over. At Newport they were most

abundant on the 15th of May, or two days earlier than at Wood's Holl. Here, too, the number of

ma.ture fish was less than usual, bnt the average size greater. O"er one thousand barrels were
i

taken in Luce's pound, at Menemsha Bight. It is mentioned a8 an unusual ooonrrence that in
the spring of 1872 large fish were cangbt in purse-nets five or ten miles oH the shore of Newport,
IDOfItl.y with spawn, although very poor and thin.

"Aeoording to Capt. Thomas Hinckley, after passing Senoonnet Point and entering Busza,rd.'s
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Bay, the Soup keep along the northern 8hore and make almost the entire circuit of the bay before
appearing at QUh!lMtt Harbor and Wood's Roll, th~ir appearance being always later there than at
the head of the bay or about New Bedford, Whether it is the fish alone that belong to Buzzl\rd'A
Bay that enter it, or whether others pass directls between the l<:ilizabet.h lslands and Martha's
Vineyard, is not. ;yet satisfactorilyascerlaine,d. Wc know, however, that they reilched Waquoit,
the first pound on the north side of Vineyard Sound, in 1871, as early as April ~5, but that, the

largest unmberR were tal(en from the 10th to the 13th of May. Thil'l giycs about a week's differ
ence between this point and Newport.

"On the south of Vineyard Sound the fish are netted at Menemsha Bight, where therfl are
several large and effeetive pounds, three days or a week earlit)I' thaII at Lombard's Cove, amI
nearly two weeks earlier t,han at the Wood's Holl pound.

"According to Mr. Luee, breeding fish enter the tidal ponds 011 the nort.h side of :MllTtha's
Viueyard (f'urmerl::r in large nuroool'l',), where they spawn, awompli",hing thi& operation by the end
of June, the ponds being filled witII young in Augnst. As Roon as frost COllies these fish leave for
their winter abode.

"A new point was made in the capture of Scup b;y the fishermen of Block Island during the

spring of 1877. Heretofore Scup have been taken in quantities onl.y ill the 'Vicinits of the shores,
being captured in immense numbers in trapB at Seconnet River and hy ponnds elsewhere, and
Rometimes by seines. The eallture by band-lines is the more common, and may be carried on at
80me distance from the shore; but it has never been taken very far from the w,l:\d. On the oeeltsion
,'~fe1'red to, some fisb.erro~m, while engaged in capturing mackerel off Block Isla.nd, saw ""lmt the,y

supposed to be a school and put their purse-seiue around it. To their surprise they found their
llet to contain Scup exclusivel;y. Of these they took at one haul six: huollred banels of (llle
hundred ltnd eighty pOlmds each, aU of marketable aize and bringing a good price in the New
York market.

"As a general rule, in their movement along the coast the Scup are not foulld in water shal·
lower than a few fathoms; and it somotimes happens, in the course of heavy storms, that in COIl·

sequence of the disc.oloration of the water near the shore the fish move farther out to sea, and on
such oecaaions measurably eS(''ape falling into the traps.

II The SCUll is very largel~' a bottom feeder, and depends very much upon mollusks or sh(·11

fish for subsistence, I ha\'c been informed by the fishermen that they mily frequentl;y he seen
feeding upon small bivalves of different spee.ies, rooting th~m out of the sand or mud. The
stomanbs of about two hundred one and one-half pound Scup were examined at one time ill th{J
beginning of September. These almost e:tclusively contained shells ~f various genera, with some
worms a.nd a. few ampbipods. Its especial food appears to be small 8hells, crabs, shrimp, and
llossibly small fish. The abundance of such food on the sontb coast of New England mnst be

prodigious to support the swarms that even now are found there. It is in regard to this speci£'s
that a close time is desirable, so that access to the spawning-grounds and freedom from disturh
ance may be eDjo,yed bya sufficient Dumber to maintain the species.

"Like all other small flsb, they are devoured by tbeir more npacious fellows, lind very largely
by bluefisb, notwitbstanding a. general impression to the contrary. The extent to which thiB

taltes place will be oonsidered onder the head of the blue:lish. Halibut, cod, sharks, llDd otber

gronnd,feeders likewise use them up in great numbers.
lIAs already remarked, the breeding:fiSh do not appea.r to feed on their first arrival, being

then too much occnpied in carrying out the reproductive function. As, howe....er, they can be taken

lIVjth the hook about the 1st of June, we ma)' infer tha.t tbis is a.bout the time thtly begin to feed
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for themsel\'es. The younger fish probably feed as soon as they reach the shores. No remaillB of
fish have hitherto been found in the stomachs of Scup, and we may conclude that tliey are not
piscivorons.

"Although the period and the general regiou where the eggs are deposited has beeu pretty
well ascertained, I regret that uothing is known of the pecnliar method by which this is accom
plished. I ha\'c been informed (page (7) that, on hauling up of anchors of boats that have boon
l;riug o\'crnight in two fathoms of water, the rope is frequently found coated with spawn sticking
uflon it. The eggs are doubtless fertilized as discharged, and probably adhere to the gravel, grass,
amI other objects at thc bottom; but as to the precise period of development, nothing is known.

"INCREASING ABUNDANCE OF SouP.-According to Captain Ashbr, of Noank, the young
Sen!, havtl beon extremel.y abundtj,nt in Buzzard's Bay during the summer of 1877, he himself
IIQviIlg turned out 2,500 barrels from a small pound worked b.r him at the Wepeckets, opposite
Naushon. He estimates that at least 25,000 barrels have been thus liberated from the various
pounds in Buzzard's Bay. In 1880 immense numbers of young Seuppang were noticed in Narra
gansett Ba;".

"The Scup, like other shore fish, not unfrequently suffer from changes of weather. Mr. Sonth"
wi(Jk informed me that he has evidence to show that in the early part of May in 1809, 1818, and
1838, after a cold spell in eacb of those years, large numbers were thrown on the shore. On the
29th of No,ember, 1871, there was a faU of snow at Wood's Holl, and the lJext day Scup and sea
bass came ashore in considerable numbers, generally, according to Mr. Edwards, about ten Scup
to every ;yard along the shore for a considerable distance. They were, however, aU small fish.
While Scup were in greatest abundance, the other fish observed were sea-bass, butter-fisb, mullet,
etc. Similar facts have been observed in regard to tautog, which indeed !Womed to suffer very
much more than Scup from this a~ency.

"As may be inferred from what has already been said, the market at the present time is sup·
plied with Scup from the spring traps and pounds, the capture by these means having become
almost entirely exclusive. .Formerly, however, they could be taken with the hook from the latter

end of Mn;r until the end of October, and in any desired abundance. There is DO fish on the
American coast that bites so freel,}' when abundant, and which can be captured with so much ease.

"I am informed by l\"Ir. Dunham that in the deep boles of the pond at Nantucket, where he
has been with his boat, he has sometimes thrown It stone overboard so as to give the Scup It slart

toward the flhore, and then following a,nd throwing his dog overboard, he has driven tbe fish clear
out of the water upon the heach, and haa taken as many as five hundred in this way at one time.
A similar mode of capture was reported to me as having taken place in the pond at Menemsha
Bight.

"The value of the Scup as a marketable fish varies, of conrse, with the supply; and while
they have been Bold in early times as low as from ten to twenty-five cents a barrel, and were used
as a manure, they aN now too lJCarce for any such purpose. The,}' were worth in 1871 from six to
eight cent!:l a pound at Newport, and about two cents at Hyannit'l. At New Bedford they generally
brought ten cents as a maximum price. .

HOn the coast of Oarolina they are said to prefer deep, clear water, With rocky bottom,
although they may be taken in almost any locality in the region of their occurrence.

"The 8cup remain along the northern coast until about the middle of October, ~hen the
larger on68, at least, begin to leave the shores and move out into deeper water. Mr. Vinal
Edwards bas, however, taken young fi8b at Wood's Holl as late 8.8 the 10th of December, and
Oa.pt. John RogeJ.'s, of Noank, states that, in fishing for cod on Nantucket Shoals late -inliovem-
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her, their stomachs are occasionally filled with small Senp, which drop out of their mouths when
hauled on deck, found to be to the extent of five or six at R time. It is quite possible that they,
as well as other fuh, seek in winter that portion of the Gulf Stream that corresponds in temper.
ature to that of their snmmer abode; and all the mean summer temperature of the waters of
Southern Massachusetts and Rhode Island amounts to about 630 Fahrenheit, they must go nearly
to the latitude of Norfolk, Virginia, before they can find that Bame temperature in the win-wr
season.

The European analogue of our American Scup or Porgy is the Sparua auratu3, the braize or
becker, sometimes bream, of the fishermen. These come on to the European coast iu the summer
time, and are said to have much the same habits as the American species."

A species closely related to the Scnp is the" Goat's-head Porgy" of the Gulf of Mexico, 8te

Mwmm coprinus.
SpanuJ pagrm is rather common at, Charleston and Pensacola, and is found also in the south

of Europe. There are also in our southern waters various species of the genus Pagellus, which
resemble in a general way the "Soup."

180, THE SAILOR'S OHOIOE-LAGODON RHO)[B()IDES,

This species, which bears considerable resemblance in its form to the BCuppaug, is found in
great abundance from Cape Hatteras south, and around the Gulf coast; also occasionally north of'

Cape Hatteras; it is known in the lower parts of tbe Ohesapeake Bay, and two or three stragglers
have recently been taken at Wood's Roll, Massacllusetts. It is not uncommon in the Bermudas.

It may readily be recognized by the longitudinal stripes of iridescent color upou the sides, and by

the peculiar character of the teeth, each having a prominent notch on either edge.
The" Sailor's Choice," as it is called in the Saint Jolm's River, at Brunswick, Georgia, and

about Key West, bears several other names, being known about Cape Rattems as the ., Robin"
and "Pin·fish," at Charleston as the "Salt-water Bream," at Brunswick, Georgia, as the "Squirrel~

fish" and "Sailor's Choice," in the Saint John's River as the "Sailor's Ohoice" and "Porgy," in
the Indian River region as the" Sailor's Choice," "Scup," and "Yellow.tail,» at Uedar Ke;rs aB

the "Porgy" and "Shiner," and at Pensacola as the ., Chopa Spina."
South of Cape Hatteras this 118h is exceedingly abnnda.nt, and is usually found in company

with the, sheepshead, which it much resembles in habits. Its jaws, however, are not 80 strong as
those of the sheepsbead, by reason of whieh it is debarred from feeding upon the stronger shelled
mollusks and crustaceans, which constitute the pl'incipal diet of the latter.

On the Atlantic coast the largest individuals rarely exceed ten inches in length, the ordinary
size in Eastern Florida being six or eight inches, with the weight of five or six ounces,

The Sailor's Ohoice is one of the most deliciously-flavored fishes of our coast, being preferred
to the young sheepshead by many of those who are familiar with its good qualities. Lugger

states that it enters the drains of the ocean coast of Maryland, and is occasionally caught in the
lower part of the Chesapeake Bay. According to JOl'dan they are excessively abundant e~ery

where in the harbor of Beaufort, North Carolina, where they w-e taken by the thousand by boys
with hook and line from the wharves, but are seldom used for food, and IY'e found equally numer

OllS through the Gulf States coast.
At Charleston, according to Holbrook, this fish is taken at all seasons of the year, thongh

lD.oet plentiful in Ma.ya.nd June. 1(0 reference is made by this author to its value a8 an article
of food. At Brunswick, Georgia, the: Sailol"s Choice is highly esteemed; in the Saint John's
it Ja very abundao.~and is taken in company with the sheep8head far up the river. It is easily
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captured with hooks baited with shrimp, and is considered to be a very superior pan·ftsl~, itB flesh

resembling that of the scnppaug, though much sweeter and harder.
In the Indian River region, according to Mr. S. C. Clarke, this fish is resident all the year, and

is very abundant. The weight of the largest observed by him was one pound. The average
weight is about five ounces. They are found in the dOOl) water, or salt water, feeding upon
minnows] small crabs, and shrimps. The spawn is pale bluet and of the size of mustMd-seed.
Young fish are seen in great abundance. They are taken by hook with mullet or clam bait, and
also in caat-nets and seines. One hundred are often taken by a fisherman in a day. They arc
highl~' prized for food, and .are occasionally salted. They llJ:'6 sometimes scnt in ice to Savannah
and Charleshm. "On the Gulf COa8t," writes Mr. Stearns, "they are very abundant, living and
brooding iIi the bays and bayous. They spawn in winter or early spring, and the young of dif.

ferent sizes may be seen in May and June. The adult fish live in deep water, while the young
remain near the shore. Many are caught by hook and line, and with the seine."

181. aERTAIlf ltlliOR 8PA..BOID8.

THE :M.A.RGA.TE-FISH.

This species is known only in the Gulf of Mexico. StearM writes that it is abundant off the
Florida coast, and is found throughout the year in aU the gulches, and commonly 011 the suapper
bunkl-l in water from ten to tb irly fathoms deep. Abont Pem,aoola, where it is called the "Porgy,"
it h, seldom eaten, being regarded by the fishermen as a nuisance, for it steals their baits amI
interferes generally with their fishing. It is, however, ll6Cd to some extent as bait for red Bnap~

pel's. At Key West it is brought to market in well·boats, and sells readily. 'I'he small oues are
there called II Porgies" and the large ones U Margate-fiah" and" Market·fish."

]n West Florida Stearns states that he has often found spawn in tbem ill April. At Oedar
Keys, October 28, 1879, he obtained a specimen, seven inches in length, with a gill-net. The la.rgoot
one he has soon measured fifteen or sixteen inches in length.

Tn PORGmS OF THE GULF.

A filili known as the "Sheepshead PorgJ'" is said by Stearns to be common about the Florida
Reefs. It is caught with hook and line, and is sold in the markets of Key West. There are other
species, known by the name" Porgy," ~hich are found in thi8 region. 8uch as Calamus bqjonadot

common aleo at Charleawn, where it is called the 'I White·boned Porgy," C. megacephalWJ, O. art;·
tifrOftB, and C. macroplf.

THE BERMUDA. CHUB-CYPHOSUB BOBon.

This fillh, which is one of the Inost important of the food species of Bermuda, occurring also
in the West Indies and east to Madeira, has but recently been found on our coast. Stearns has
ob8ert'ed it in the Gulfof !oIexico, where the tiahermen ~U it the uBream," and individuals luwe
also been taken at Wood's Holl, MasliOOhusetts. It is a most delicious food-fish, and it is hoped
that the few which have been soon on our COlU!lts are the preou1'8Or8 of large schools to follow.

OALIFORNIAN SPAROms.

Oalifornia has two important species belonging to this family, concerning which Professor
Jordan has communicated the follOWing information:

" The 'Blnefish/ Gi"aUa R'gncaftB, inappropriately so calledl reaohes a length of about fourteen
inche8y and a weight of three or four pounds. It ranges fi'Qm Monterey southward, and is very

abWldant about the Santa B&rbara Islands. The young of this specieaare oommon inhaibitants
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of the rock-pools. The 'Bluefish' is entirely herbivorous. It is a food·fish of good quality, but the
Hesh softens sooner after death than is usually the CMe with related. fishes. It is very tenaeious
of life.

"The 'Half·moon,' more commonly known by its Spanish name, 'Medialuna/ Scorpill califor.

niensis, reaches a length of more than a foot, and a weight of three or four pounds. It ranges
from Point Concepcion southward, chiefly about the Santa Barbara Islands, where it is exceed

ingly abundant, and, in the winter, forms the greater part of the catch at San Pedro. It feeds
chiefly npon crustaceans, but is, to some extent, herbivorotul. It takes the hook readily, is an
excellent food-fish, and, in the I,JQs Angeles market, is second only to the barracuda in impor.
tance." .

THE SNAPPER FAMILY-PRISTIPOMATIDAl:.

182. THE RED A1!fD GRAY SNAPPERS.

THE RED SNAPPER-LUTJANUS BLACKFORDII.

The Red Snapper, although it haa been for many years a favorite food-fish of the Gulf of
Mexico and Eastern Florida, has but recently beeome known in Northern markets. About 1874
individuals of this species were occasionally seen in New York and Washington, and shortly after

they began to come into notice in the cities of the Mississippi Valley. It was not even describell
and named unti11877, when :Messrs. Goode and Bean, haviJlg determined that it wa.s distinct from
the West India.n form, which it resembles, de"cribed it under the name Lutjanus Blackfordii, in
honor of Mr. Eugene G. BIMkford, of New York City, who bas for many years been prominent in
all matters relating to fish culture amI the fish trade. By reason of its bright crimson color it is
the most comOlpicnous fish ever seen in our markets.

Three years ago the geographical range of this species was supposed to be limited at the llOrth
by Savannah Bank, hut during the Rummer of 1880 severa.} spt"cimeus were taken along the COllgt of

the Middle States; one, nine and a, half pounds in weight, off Port Monmouth, New Jersey1 October

5; another, about August 10, near Block Island. This northern extension of it.. range is quite
unexpected, and the faet that even stragglers lind their way into our northern water,!; suggesw
great possibilities fur the future in the way of their artificial propagation and introduction along
the coast of the Middle States. In the South it is fonnd associated on the same grounds with tlle

sea·bass, 8erran'lUJ a.trariWl, which it resembles in habits and manner of feeding. The sea-baSil
is abuudant aa far north as Cape Cod, and it is hard to understand why the banks, which are

favorite haunts of this fish, should not also be shared by the Red SmJllper. In the Gulf of Mexico
the Red 800pper is exceedingly abundant in suitable localities from Key West to the Rio Grande.

"About the Florida reefs a.nd as far north as Temple Bay, where there are reefs and rockB,
the;y live in holes and gullies where all kinds of marine animals and fish are most abundant, and

sometimes, a,s I have noticed, oft' Oharlotte Ha.rbor numbers of them will congregate about a soli
taIJ' looge protruding over a level bottom of white sand. Throughout this southern district thE'>
fishing spots are small, but very numerous; and away from the reefs, where the bottom is chieB.y
sand, it is only neceseaI'Y to find rocks or a rocky bottom to find Red Snappers. Since it iR

impraetinable to makense of bearings by Which to find the fishing grounds, the fi!'lhermen aail
about, throwing the lead continually until it indicates the proper bottom. Along the coast from
Temple Bay to Texas the bottom declines vers gradually to the handred·fathom curve, fonning
V'M1t, aJ.m08t level, plains of sand. In these barren wastes there are gullies of variable size, having
rocky bottoms a.nd teeming with anima.l and vegetable life. These gullies occur at a. depth of
from twelve to forty,f1ve fathoms, the water in tbem being aeveral fathoms deeper than the Bur-
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rounding bottom, and more rocky, and ill the deepest parts richer in animal life. Rett Sna.ppers

are exceedingly abundant in these places, wbich are the so·called 'snapper banks.' From Temple
Bay to Cedar Keys tho gullies are numerous in sixteen, eighteen, and twent~' fathoms; frow
Cedar Keys to Saint MlU'k's, in fifteen and Bixteeu fathoms. Off Saint Mark's and Dog Island
there are It few in five and ten fathoms. From Cape San BIas to the mouths of the Mississippi
River occur the best fisbing grounds in the Gulf, so far as is now known; gullies in ten and
fifteen fathoms of water especially abundant from the cape, fifty miles to the west. West of the
Mississippi, on the Texas coast, there are a few which are in twelve and fifteen fathoms. These
grounds are found by the use of the sounding-lead, which shows every position by the sudtlfm

increase in the depth of the water. Red Snappers live in such places aU the sear, except, perhaps,
in some of the five and ten fathom ones, which are nearly deserted in winter. Off Pensacola there

seems to 00 quite a movement inshore in spring a.nd offshore in fall. Ira South Florida they are
usually associated with the groupers, which occur in the proportion of a,bout three to one, while
in West Florida the CRISe is reversed; not more than one .fish in ten of those caught is a grouper."l

Red Snappers are al;;o known to be abundant on the Savannah Bank and on the Saint John's
Bank, off E:a:&~rnGoorgla and Florida.

The l~d Snappers are strictly carnivorous, feeding upon small fisb, crabs, and prawns. The
temperature of the water in which they live prohably rarely faUs below .1)00. They have no enemies
except sharks and two Or three enormous spiny-rayed fishes. such as the jew-fish or wana,w (Guasa),

The only reliable observations upon their breeding habits have been made by Mr. Stearns, who states
that they spawn in May and June in the bays and at sea. In June, July, and August they are
found _in some of the bays of the Northern Gulf, about wrecks and rock-piles, in comliderabIe
numbers, and none are taken but the larger adults {lnd the ;young from one to eight inches long.
The spawning sea80n probably extendl!l ot'er a period of several months, Mr. Stearns having foun(l
wel1·developed ovaries in them from April to July. Nothing is known of their -rnt~ of growtb..
They attain the size of forty pounds. In East Florida, however, the average is much less. Mr,
Stearns rem:trks tha.t in the Gulf of Mexico they very seldom exceed thirty pounds' weight,
though be has seen severa.l of that Elize, while the a"erage is eight or nine pounds, and in a large
lot may usually be found individuals weighing from two and Q half to twenty pounds.

Red Snappers from Florida are frequently quoted in th·e New York market returns. In 187fJ
about 12,000 pounds Were there sold. They are also shipped to New York, Wasbillgtou, and
Baltimore in winter, the snpply in. ~hese cities. being derived chie:fl.y from PBDSacola. Mobile and

New Orleans consume considerable quantities, a.nd from these ports the;y are shiPRed up the
Mississippi River to the principal cities along its line, where the fish is growing to be & staple of
lUuch importance. Iu Saint LoW8 it is already one of the most highly esteemed food·fuilies. The

price in New York in 1879 ranged from twenty to twenty-fool' cents per pound, but they afa noW

!eM expensive.

Tm!: PENSACOLA. SNAPPER.

The Red Snapper belongs to a gonns which is found everywhere in tropical waters; fulh
resembling it occur everywhere throughont the West Indies. There is & kind of Bed Snappel'
whioh is abundant 011 the Bahama Banks and in &luth :Florida. This is L. camp«lkitulu Poar,
perhaps 11160 a.cccompanied by L. tON'idus Cope. Two other brilliant roo. species occur with L.
Btacliforaii in the Gulf of Mexico-the Pen8llCola Snapper, L. 8tearmii, and the Mangrove Snapper,
BhombopUtCB atlroraWMa, the former of which might easily be mistakeJ1 for the L. Bl4ckftwdl4

lBi1&II~, MS.
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although its color is somewhat less vivid. OQnoerning this species. Mr. Stearns, who8e name it
boo.rs, writes: "It is abundant on the Gulf coast, and lives in the bays all the year. In summer
it is to be found about stone-heaps, wharves, and old wrecks, whero it obtains crnsta.ceoU8 food in
abundance. In winter it· returns to the deeper places in search ot' food, and to escape from the
cold surface water. During a cold snap in 1876 a groat many of these fish were benumbed and
floated at the surface, until the sun appeared and warmed them, when they revived llJld BOught
the bottom. They spawn in :May and June. They are ver.r cunning, and will not readily take the
hook. Those commonly seen in the bays are quite small, avera-ginK ten hwhes in length, while
those taken with the Red Snappers at sea are from twenty to twent;v-four inches long. It is an
excellent food·fish, generally tbought to be superior in flavor to the 1:::'00 Snapper." This fish has as
;yet boon found only on the Gulf coasts of the United States, where it is known as the "Mangrove
Snapper.n Since this name is used on the Atlantic coast for anotlJer species, and has been 80 used

since the time of CateBby, it seems desirable to designate Lutjanus Stearmii b~t another name, and
"Pensacola Snappern has been snggested.

THE MANGROVE SNAPPER-RBOMllOPLITES AURORUBENS.

The" Mangrove Snapper" of Oharleston, called at Pensacola the "Bastard Snapper," is a much
more slender and elegantly formed fish than either of the Snappers already described. Its color

is leas vivid, being somewhat more russet, and is enlivened by Ule presence of narro\v, oblique
lines, with gold and yellow upon the sides. It is a swift~swimming fish, probably leEffl given to
feeding on the bottom, and more partial to a diet of living ftsh. It has been found at Jamaica, and
as fal" north as Oharleston, South Oarolina.

"In the Pensacola region," writes Stearns, "it is a well·known, but not common, gpecies!'
Single individuals are occasionally brought in from the sea with the Red Snappers and groupers.
It is -caught at all depths, from ten to thirty·lh"e fathoms, and seldom exceeds eighteen inches in

length. As a food-fish it iB equal to the Red Snapper. The Bermuda Red Snapper, abundant and
much esteemed in those i$lands, is a small but very brilliantly colored specieg, not yet described,
which is to be called Lutjan., tMJ,wlycus.

THE GRAY BliA.l'PER-LUTJANUS OA.XJ:S.

Another snapper, similar in form to these others, but not red in color, which is called the 'Gray
Snapper' at South Florida, and the 'Black Snapper' at Pensacola, L,. cazis, is abundant about
the Bermudas, and hll8 been fonnd on the east coast of Florida, in tropicaJ South America, in

W egtem ~frica, and about the Bermudas, where it attains the enormous size of sixty to eighty
pounds, and i8 known as the 'Grav Snapper/ and also, on lWcoDnt of its sly, cunning babits,
the 'Sea Lawyer.' :Mr. Stearns writes: 'I It i~ most abundant in South Florida, living in deep
channels, on rocky bottoms, about old wrecks, stone·heaps and wharves; it is considered the most
cunning ftsh on the coa.st, and is extremely diftLcult to catch. The young may be soon abont the
wharveEl, and the breedin~·groundis probably near by. Those n~ually observed are from ten to

twelve inches in leng.,h, but I think I have seen specimens which would measure two foot."

183. THE GBUJlTS OR PIG-PISRE8.

In the inshore watel'8 of the Southern Atlantic and Gnlf States occur severalsp6cies of small
Ash belonging to the genll8 Diabtui8. They are closely related to the snappers, which they
resemble in form) and have remote aftlnities with the perch, the bass, and the porgy and shoop&
head. Their oolors are U6uB:1ly striking, and they, without exception, are distinguished. by the
brilliant red color of the inside of the mouth and throat, from which they have eometimef3 been
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called Red Mouths, or Flannel Mouths. From their habit of uttering a loud, rather mel<.dious sound
when taken from the water the,r have acquired the name of "Grunt" and "Pig-fish." In some
localities tbey are also called "Squirrel-fish," in allusion to the same habit. They areJ for the
most part, bottom feeders, preying chiefly upon crustaceans and small.fish. In foot, they are, in
most respects, miniature counterparts of the red snapper. In many localities they are in high
favor as a food-fish. They have llot yet beeu very carefully studied, but so far as they are now
understood the following species are known to occur ill sufficient numberS to pl'Ove of commereial
importance :

THE BLAOK GRUNT-DIA.BASIS PLUMIERI.

This species has a brownish body, lighter upon the sides, and has the sides of the head
ornamented with numerous horizontal stripes of bright blue, while the posterior half of the lower

lip is red. It occurs as far north as Charleston, and Dr. Yarrow claims to have soon it at Beaufort,
North Carolina, though there is some question whether this species was not mistaken for another.
Holbrook record... that it haa been observed on tbe Atlantic borders of Sonth Oarolina, Georgia'1

and Florida. I noticed several small individuals in the market,s of Saint Augustine in March, 1877.

Stearns mentions the Black Grunt as abundant at Key West among the roofs, and as frequently
soon in the markets.

THE RED-MOUTH GRtJNT-DUBABIS AUROLINEATUS.

The Red-mOuth Grunt, Diabruis aUf"Olinea twI, is probably the Flannel·mouthed Porgy,
familiar to Florida fishermen, and often taken on the Saint John's Bar. It has also been
recently found to be common in Oharleston in summer. This species was -mentioned in
Cawsby'8 great work, publillhed in 1743, under the name of "Margate-flsh." When alive its
color is bright silvery, but it soon becomes, when taken from the water, of a dull amber
brown, with a slight brazen tint along the back and sides, though the belly remains white. The
upper jaw within is white; the palate is salmon-colored; the lower jaw and mouth below are also

white in their interior third; the posterior two-thirds, both within and without, are red, and tlJe
moutl1 below; the tongue and fauces are of a simihir color) This fish ooours in Northern Brazil
and throughont the West Indies, and specimens are recorded from Jamaica, Trinidad, and the
Bahamas j it is fOllnd in the Bermudas and on our coast at least M far north as Charleston. Stearns
write8: "It it> qnIte common on the Gulf coast of Flurida from PeDsa<lola to Key West. It is
caugbt with hook and line, and is eaten as Do pan-1lsh. I took an extremely large specimen from
the snapper ground between Oedar Keys and Saint Mark's in :fifteen fathoms of water. It is Dot
found in the vieinit.y of Pensacola." Holbrook writes: H The Red-mouthed Grunt is oooasionallJo'
taken in our waters at all seasons of the year, but is never abundant, as seldom more than a doren
or two are met with in the market at one time. It is not highly esteemed for food, since its flesh
lacka both firmness and ftavor."

Uhler and Lugger say that it occurs oooaaionaUy in the lower part of the Ohesapeake Bay,
where it is not considered to possess great economical value. The occurrence of this species 80

far north needs CQnftrmation.

THE PIG-FISH-POMODA..SYS FULVOlUOULA..TUB.

A species belonging to a closely related gellWl is the Hog·fish, or Grant, of the Ohesapeake,
oolled aJao H Pig-flsh" or "Grunt" in the Gulf of Mexico, P011WJdaA1I. f~llOt7UlC'Ulatm, and known
in Sooth C&r&lina. as well as in Bermuda. andel' the Dame of "Sailorts Ohoioo." Its color is thllB
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dei>Cribed by Holbrook: "Body l'bove, pale brown; belly, Bilvery; sides marked with numerous
orange-colored or yellow spots; those above the lateral line disposed in irregular oblique lines,
those below it in horizontal rows. Dorsal, anal, and caudal fins with similar spots; sides of the
head pale bluish with a snver~- tint and marked with yellow spots; lower jaw, orange at the
angle of the mouth; internal surface ofthe gill membrane, bright orange." 1

Mr. S. O. Clarke has communicated It full account of a SIJccies which is either identical or clos(ll~'

I'elated to this. "The common Pig-fish or Grunt of the Indian River region: This fish, answer

iug the same desCl"iption, occurs at the mouth of Saint Johns River, and is probabl)" the same."
Mr. Olarke states that in the Indian River region they spawn in April in deep salt-water rivers,
the spawn being very small and of a brown color. The ~-oung fish are not abundant, nor are the
adults very numerous, though the number has increased of latB years. In 1872 and 1873, three or
four might be taken in a day, while in 1874 twenty or thirt;y were taken by one line on a tide. The

largest weight is one and a half pounds; the ~wcI"J,ge, fish weighs three-quarters of a llOund. The

Pig-fish come from the sea into the salt-water rivers in December. Their appearance is regular,
though they vary in abundance from year to ;year. They swim low, amI prefer to live in deep
water with shell bottom. They go out to sea floon after flpawning in April; they feed upon small
fish, crab, and shrimp. They are captured by hook, with mullet, clam, and shrimp bait; never

with nets. They are much prized for food; the best of table fish, rich and delicate.
This specieli was first described by Mitchill from a specimen takl:'ll in the ba~' of New York.

The National Musenm hal' many specimens from various parts of the Southern coast and the Gulf
of Mexico. "In New York," wrote DeKa~' in 1842, "this i/5 a rare fish, bnt occasionally appearing,
as I am informed, in our harbor in consideralile numbers. It is a ver;y savor"," food." Professor
Baird did not find it on the coast of New Jersey in 1854. Uhler and Lugger state that it occurs
in the salt water of the lower part of' the Ohesapeake Ba;y, and il; much esteemed for food.

A oorl'&lpondent, at Hunger's \\t~harf, Virginia, writes: "In my estimation it is the finest fish
that swims. It grows to the size of about one pound, and is now rather scarce. When I was a boy,
about forty yeart'l ago, they were very plentiful, and I have known three hnlllired pounds caught

at one haul of the seine. They have since gradually become scarcer, and a few years ago we rarely
caught one during the season. In 1819 and 1880 they aoo coming in plenty, especially in 1880, and
I believe that in a few years we will have"them in plenty again. They come a,bout the 1st of July
and remain until November."

At Beaufort, North Oarolina, where it is also called" Hog-fish," according to Jordan, it is
extremely common everywhere in the harbor. Holbrook wrote abont 1860: "The' Sailor's Choice'
makes its appearance in our waters about the month of April and continnes with us nnt.it Novem
ber, When the largest are taken. I have found in the stomat:\h of this animal ouly the remains of
BmaJler deh, and yet it takes the hook readily when baited with shrimps and clams. It is found
along the ooast from Georgia to Virginia, where it is called "Hog-fish," and is held ill great

estimation by epicnrea.."
iI In the Gulf coast," writes Stearns, "it is common everywhere and thronghout the year. It

'lives in shallow water among the grass, feeding upon.swall and crustaceaus animals. It spawns
in April and May and iB a. choice food-fish. Tho average lellgth is about ten inches." Stearns

alao refe1'8 to three species known respectively al' the" White," "Ydlow," and "Bl:wk" Grunt.,
which are found at Key West sud upon the neighboring reefs in great. abundance. He states tha.t

--~,._-------~_.,---.------- ------------ -~-------- ----- --------------------~---

'The colon of the fiahea of this group are thu8 minutely del:lcribed in order to aid observera in dilJCriminating
blltw66n the .:tiiferent kind. or th_ ftsh whioh &0 olosely resemble aaoh otbtor. III mOIlt c_ this haa been thought
nDIl"("'."", IIbaoe the plaM8_d the reference to Jordan's" Synopeis" are thought to 00 sufficient;.
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II they are taken with hook and line snd are bronght daily into the market. Before the poisoned

water visited that neighborhood the Grunt was the most important as well as the favorite food
fish in the market, but since then they have been scarce, and other fish, to a great extent, have
taken their place."

CALIFORNIAN GRUNTS.

On the Oalifornia coast ooour two species of this family; one, known to t,he fis1l:ermen by the
name "Bargo," PristiprnT14Da"id8Qni, is found from San Pedro southward to Gerros bland, chiefly
aoout the islands, and is nowhere common. It feeds on crutgtaceans and is a good pan-fish, but is
too scarce to ha.ve much economic value. It reaches a length of about fifteen inehtl6. Still another,
XeniBtiua caU/<m'lienaia St8indaohner, occurs from San Diego to Cape Ban Lucas. It is too 8l.l81'C6

to be of any importance for food.
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134. THE BIG-MOUTH BLACK BASS-MICROPTEBUS SALMOIDES. AND THE SMALL-MOUTH
BLACK BASS-II. DOLOMIEI,

Professor Gill's paper, in which he defines the differences betwe~n tho two species of Black
Bass, was published in 1873 in the "Proceedings of the Ameriean Association for the AdvaIlOO

ment of Science"; but sillce this vollllne is not easily accessible, the most important differencer:; are
mentioned here. In the Large-mouth the upper jaw extends far hehind the eyes, in the other to a
point below it. 'fhe Large-mouth hM from sixty-five to sevont.y rows bet\.een the gill-opening and
the base of the taU, instead of seventy-two or more, while on the cheek there are about ten oblique
roWll instead of seventeen. There are other llistinctions, such as the absenoo ill the Large-month
of scales OIl the bases of the dorsal and anal tins, the smaller number of rays in the pectoml fins
(there b('ing thirteen or fourtecn instead of sixteen or seventeen), and tho lessor height of the
flpillOU8 dorsaLI

Numerous as have been the zoological names, they are outnumbered by the popular Dames
still in use in different localities. Charlol'oix, a .Jesuit missiollar.y who explored Canada in 1721,

mentiOlls l~ fish called i'Acbigall," which is thought to have been the Large-mouth. Au earlier
allusion to this species, which in the Southern States is still called "Trout," occurs in the
writing"ts of neue de Laudonnilm:'l, who describes the incidents of the tinlt Huguenot cxpedition to
Florida in 1652, under the command of Jean Ribault. The Large-mouth is known in the Great Lake
region, especially in Northern New York, as the "Oswego Bass." This name I:\hould not be con
founded with "Otsego Bass," a local name for the commou whitefi8h. In Kentucky it is called

"Jumper"; in IIIdiana, "Moss Bass"; jn the Southeru State--s, generally, "Trout," though on the
Tar Rive-r of North Caroliua it il:' called <lClmb," and on the Neuse "Welshman."

The Small·mouth shares with tbe Large mouth in the Southern States the names ".Jumper,"
"Perch," and "Trout," and in Alabama1 according to Profeasor Jordan, it is called the "Mountain
Trout."

Both species are very widely di8trihu~ over the Atlantic slope of the contineut ('ltst of the
Hocky Mountains, and their range is probabl:r much wider than is now supposed, for mall)' of our
northern and western waters are unexplored. '.rhe Lurge-mouth and the Small-mouth dwell
hlgether in the Great Lake8, and in the upper parts of the Saint Lawrence and Mississippi basins.

The Small-Illouth is fonnd north to latitudll 470 and west to Wisconsin, while southward it ranges
to latitude 33D , where Profeslt!or Jordan fouud it iu the headwaters of the Chattahoochee and
OCUlulgee Rivers, the latter heing the only illlltltllCe of its preseuce in a stream emptying' east of
the Allegllanies into which it is Imt known to have been intrmluood by man. 'L'he Large-mouth

ranges farther to the west and north, occurring ill the Red !h,er of the NOl'th, perhaps:ls fl1r u.~

Manitoba, in latitude 5QO. It abounds in aU tlw rivers of the Southern States, from the Jame.'i

to the Saint .John; and in the lower reaches of the st,reums and bayous connected wHit the Gulf of

Mexieo, around to Texas; in latitude 270.

I For fullor infol"Dlatiou-;~~~" tl1i~ ~~~-~:~-;:~. other -~~int couneot.<,d with the spedc<o [)OW umlcr tlibeussion t.he
reader ill referred to Dr. J. A.. Henehlloll's elaborate and exhau~ti\'e illU8trated trellt,io;o, ent.itl.)u "Book of the Black
BaBe," publilthed in 1881 by Robert Cln.rke & Co., of Cincinnati.

26 II'
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To the waters of ~cw Englanu and the eastern part of the :Middle States they are not native.
The Small-mouths found their WUj' into the Hmlsoll in 1825 or soon after, through tho newl,y-opelleU
Erie Canal, and they have since been introduced by man iHto hundreds of eastern lakes and riYers.
Muny cirml1nstances suggest the idea that in early das"" before the varioU!, drainage s;ystems were
connected by cunals, the distributiolJ limits of the two species were much more sharply de.fined,
the Large-mouth illhabiting, perhaps, the upper part of the basin of the Great I..akes and Saint
Lawrenel~ and the ri vel'S of the southern seaboard, While the Small-mouth was fOIlIld chiefly in the

northern part of tlUl Mississippi basin. This theory can never he demoIlstrated, howtlver, for the
earls ichthyologist,; had 110t adopted t.he accurate methods of stuuy 1I0W in use, amI their descrip
tions of the fhdl tbey r;;aw are scarct'ly good enough to gl1t~SS 1J~'. 'fhe mtllgliug of the two fol'wS
might ltan~ heen nccomplished in all incredibly short t.ime. A few young Bass will multiply so
rapidly as to /;tock a large lake ill five years. The Potomac and its triblltaries swa-rm('d with them
tell .years after thck first introu I1ction.

Gill ..tatm, tlmt tlJe two forms of l\IiCl'optems were represented ill waters of the ciSlllontallc
slope of thc United States, except those of the Xew England States amI the Atlantic seaboard
of the l\liddle States. But OIlC, the Small·mout.h, appears to have been an original illhabit.allt
of the hydrographic ba8in of the Ohio lliver.

TIlt' Bass do not seem to depend closely on temperature. Haring no opportunity of avoidiug
the cold, tlll'y sillk to the deelJest part of their watery dOlllaiu at the approach of winter, and if
the cl..lill penetrates to tbeir retreats their vitality is diminished, their blood flows more slowJy,
they feel no ueed of fooll, alld forthwith euter into a state of hyberoation. Mr. Fred. Mather kept

one in his aquarium nearly all of one winter. It ate nothing, aud seldom moved any memb~rexcept
its eye/>. In deep lakes, however, they can sink below the roach of surface chills, and he,re they
are sometimes caught with a hook through the ice. In the South their activity never ceases. Any
one who haR Reen Black Bass feeding must have heen impressed with their immense power of
movement. They soon become musters of the waters in which they are placed. Sunfish, perch,

tront. ~'onng salmon, and ('Yen the ravenous pickerel, are devoured. They fe.ed at the surface 011

mothi'l, flies, and frogs; they turn over stones in search of crawfish and insect larVal. Rats and
snakes have beeD soon in their stomachs. A correspondent of "Fore2t and Stream" relates that
onee, wbHe fh;lting jn the Chicago River, one of the small frogs uaed for bait eSCH,ped and perched
on a portion of an old wreck above the water. A Black Bass came along, and, lifting his head from
the water, picked off the frog, and descended to the depths below. The angler finds them at the
propt'r seasons equally eager for fly-hook, trolling-spoon, or still-bait, and alwa-ys readr for a ~trug

gJe wbieh puts hi;J rod alld line to a severe test. Their leaps are almost as powerful as those of the
salillon. 'I'he nCgTo :fishermen of Florida ofteu surround a body of Large-mouths with a seine, but
as til e lines are IIattled in all d tb e llrc grows smaller the dark forms of the ,. Trout" begi n to appear,
springing m'N· tbe cork-line and returning, with a splash and a jet of spray, to liberty. I have
seen them rise five or six feet Rbove tbe water. They are said to be taken best at night, or wben
tlm river is bi~h and tile water nuuhly. Otherwise they leap over the seine. Expert seiners coil
their nets in such a manner as to prevent th.e t·sca.pe of part of the. school. The Small·mouths are

said, generally, to prefer deep or swift, cooI1\'301.ers, while the Large.mouths live in muddy, black
1)001.\1, or in the shelter of oIlI stumps and ledges. Inl!"lorida they lmk among the liIS-pads and
aquatic plants in shallow, dark stl'eams; whem they feed on a grub called the "bonnet-worm,"
which burrows in the Bower.buds of the. "bonnets" 01' yellow water-lilies (Nvphar adt'lena).

The spawning season OClJurs on the apllrolHlh of warm w{",ather. It8date doe8 not vary much
with latitude. In Florida, in Virginia, and in Wisoonshi they build their nests in May and June.
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The oldest fish, we are told, sometimes anticipate the ordinary season, while mallY late spawners

are occupied with family cares unt.il the last of Jlll.v, and some young fish are not reatly until
October anlt November.1 After the spawning is over the BaSH afe "in sea8on,:' They take the
hook eagerly from ,July till November. In the wiuter th(~'y are lank amI black, though ill scason
till the ice comes.

Concerning their f'pawniug ha,bits, Mr. Hallook, of the llionming Grove Associatinn, wrnttl in
1875: "Four years ago oDe hundred antl thirteen ilIacI. Bass from Lake Erie were placed in

Lake Giles., aud their flrogen~r has incn~a\'R{1 "0 fast a!', to immr{~ g;oml ""llort to the au~ler at
any time. The late spawners are now (early,Tuly) in their gran'l heds, ill the slmllow waters
along shore, protecting eith(~r their spawn or their newly-hatclwd fry~ as the case may be,
lt is interesting to note the pertinacity with which the,v gnard tllp;ir prt'eiolls (~hargesJ and the

vigor with which they drh'e away depredators and intruders of all killds. They will frequently
allow a boat to pass over them, scarcely six inches abo\'e their backs, and obf\tinat€'-Iy keep their
ground, SUllih.h amI such are impelled to keep their di8tauce, There are hundreds of these
bowl-shaped excavaUons, eighteen inehes or 1m il) diameter, all aloug tlw ~~m(1y shallow shorM of

this lallt'>. which is very clear, and in the ceuter some seventy fed (kep, fed by bottolU sprillgs."2

The eggs are much moaller than those of a trout, and, beillg heavier than the wlltRi', rest on
tho bottom within the limits of the nest, The only estimate of their uumber with which I am
familiar is that uUHle by ;\:lr, ]C, L. Sturtevant, who found about Revellteen tl..louRand in a Large
mouth weighing two and OWl·half pounds. The rate of growt,}1 is easily determined by t~xperienoo

in lll'tificial ponds. In Granuy, Cotlnecticllt, fi)Ur-pound fish were taken in 1874, the progeny of

two hUTldred and fifty fish placed in the pOlld in 1868, The eggs fe11llire t,wo or three weeks to

hatch, The parent<> watch them, In September the young are about two inches long; when well
fed t,hey grow to four inches the first seasun, At two ~yeaI'8 of age they weigh about a pound~ few
caugbt in the :North weig'hiug more Ulan four pounds, Leavi[lg tlle egg in June, the;y grow to two or

three inches before cold weather begins-tl'irn, sprightly lit.tle darters. with bla-(~kbands :1cr(l~S tbe

bases of their tails. Another twelvemonth finds them in the garb of mnturity, eight or nine inches

long, and with their organs swelling in preparation for the act of spawning, which they are said Tn

undertake at the age of two years, and when less than a foot long. The ordinl1ry size of the adult
fish is two and one-half to three pounds, though they are !'\ometimes taken in the North weighing
six or seven pounds, In Florida tbe Large-mouths grow larger, A sew,lI or eigbt pounder is Ilot

unusual in tbe Saint John's; and I was told thllt in March, 1875, u fish weighing nineteen and Olle

ha,lf pounds was caught in the lake at Gaillesville, Florida.
.Fillh·culturists have made many efforts to hatch the eggs of t,he Blllck Bass, anti have never

succeeded. Due reason for their failure, perhaps, lies in the faut that whiltl in the shad and
salmon the eggs fall from the ovarieB into an abdominal cavity, wbence they un, em.ily eXllI'cssed,

in the Bass and other spiny-rayed fishes they are retaiued until the parent fish are ready to deposit
them, This failure is the less to be regretted since the young Ba,sa may easil~y be transported

from place to place in barrels of cool water~ and, when once introducf'd, they floon multipl~r, if
protected, to any desired uumber. .

Black Bass are very 'tenacious of life, The" Germantown Telegraph" m('ntiolls some taken at
--~~~.~._~_~~ ._~~"~~.~_,~~~__~~w--~_~__

1 Mr. Smnll records the capture of Black BalI8 containing milt and spawn in Novmnoor, ill the PotOIllaC (Furcat
and Stream, iii, p. 212), "Sculls," in the same paper, October 30, states that there aro iu the Scllll~'lkil1 Bas8 with
unripe !!pa.wn; othen iu Jaly, "R. M. TI' IIpllaks of ha.viDg 8t'.en a. BlUIlI ofhaJf a pound guarding a nest July 10, iu
the HOllB&tonie(FoI'ellt and Stream, iii, p, 292),

-FOJ'eIJt IUld Stream, iv, 357,
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10 o'clock a. m., solo and wrapped in paper, ll>,ft in a Warm rOOm till 5 p, m., when they were

found to be alh'e and well,!
'rho first experiment in their transportation secms to hav(\ been that mentimwd by A. 1\1. Val

entine, who f\tah~s that a pond llear.Janesvilh', 'Visconsin, wa~ stocked with Blnck Basf\ abon t 1847.2

In 185fl, Mr. S. T, Tisdall' carried twent.Y,fHwen Large-Illonth" froln Saratoga Lako, New 'York, tD

Flax Poud, in Agawam, ~l~UISI\{'''lllf;ett". Tlw lUanlter in wbidl t,lle Potomac wa" stoel,ed -with
Small-mouths if; aJw well kllOWlI. It waf; ill 185:3. soon after tlH' Baltiml)re and Obio Railroad

was finislHllI, that General 'V. 'V. Shriver, of 'YlJeelillg, carried a number of youllP: fisll from tlJe
Ohio to enIIIberland, MarshUHl, in the watcr- t,auk of a locolll obVll ell;;:inc. 'l'hesc bc pIa-eel! in
the ha.l';in of the (JIH~l';apeake aud Ohio Canal, wbClIce they soon llenetratell to all partl'; of t-lle

Potomac BaElili. and as far down th0 river as l\lollnf, Vernon.:; 1'he eustom of I;toekillg str,~aIll8

soon became popular, :m{] throngh private enterprise and the lallors of State fish lJommissioners

nearJ;\' Iwery a,vailable body of water in 'New EngJaml and the Middle States hal; be~"l filled with

these tish. This Illovement lllll-\ not Illet with I1niversal aIJproval. for by the ill-advised entb u8iaSlll

of some of its advooates a number of trout stream1:i have been dest,ro.red, and cOlnplujnts lire

heard that, the fisheries of certain rivers have been injured by them. The results have heell on the

whole very beneficial. The Buo;s never wjlJ become the food of the millions. 'l'he New York

market recekcs probably less than ten tbousand ponnd8 of them annually, and tueS' are nowhere

very numerous. Yet hundreds of bodies of waste water are now stocked with them ill sufficient
numbers to afford pleasant sport and cOllsil1f'rable qualltities of excellellt food.

135. THE SUN-FISHES AND TREIR ALLIES.

By DAVID S. JORDAN.

TUE ROCK BASS-A.MDLOPLITES RUPESTRIS Gill.

This species is known by the names of" nock Baas," "Goggle·eye," and" Red.eye." All these pd fl ri-";"
naml~8 are in geDeral use; the first most common in the Lake region, the last fn,rther sonth. It is

everywhere abundant ill lakel', ponds, and larger stream!'! throughout tIle Great Lake region and

the Mississippi Valley. It prefers clmw waters, and is not often found in Jnuddy bayous. It is a
hanl.y and J,famy iish1 a,nd ta,ke15 the hook readily. It is n good pan·fjl;h1 bnt not laJ'ge, its weight

seldom exceeding one and It half ponnds. Like other" Sun-fishes," it spawns in early snmmer.

I Fore.~t ;;UU Strea-ID, i. p. 410.
" Foreat and St.re:t1Jl. ii, p. :HI.
) 'fLU; ULACK DAaS 01'" "fIn:: POToMA,c.-Tbe Cnmbedo.nd DMly News eJaim9 for Mr. W. W. Shriver, of V,'hMlillg,

'Ve~t Virginia, the credit of orif!,"inatillp; and executing the plan of t~BnsfeITillg the Blaek BaBs, now BO abundunt, in
ollr w"te1'~, f"QUI t.he Ohio to t.he PotoffiJ,1.C. The D:\ily News is no doubt correct. The performance wa" olle to be
proud of, I1UlI proper Crtldit should hi' gi ven to the right ma.n. It has been well said that lie iM a public oollefa<'tor
·who '. make._ two blad<J6 of gra.l!6 grow where ouly oue grow hefoT(I." How much more is he II pnblic benefaotor who
-flll~ 11 DTo.;]' with food-li~h...~ wher", then] were none before. A letter from Mr. Shriver, wri1,ten in IH60, i5 republi~heJ

in fmpport of t.lt", nlaim for him ill thi" ma.t\.er, in whioh he II::IY8:
"Th'" "nt"tpnse or l'lXT,ndmen.{. WM con-wmpb.t~_d by me \011g befo-re the com-pl...tioD of the BaltimQ-1", ,wd

Ohio R"ilrOlul to the Olli" Riv<,\' at 'Vhooling, but no lllIotilifactory DIode of trM~portation presented itself until th"
,ooTlll'letioll of t.hat !\"rtmt work (in, I believe, till' }'l'!1r 1853), and in the follow-inp; year I made rn~' ti1'llt trip, although
.I mo.dc F!t:veral afterw..rd~ in the sam" year, ca.nyiug with we my fir"t lot of fiMh, in a llU'ge t.in buoket, p<lrfornt"d,
::md whidll had m~ to tit tJu-' opening in t1:6 waf...r tsnk attached to th" loeomoth'e, which 'WlUI /lUppJioo .-dll,
fresh \Vater at the regula.r water stat,iotlll along the line of the road, and thereb}' lIucceeded well in keeping tll" liMh
(Which werf.l yOllllg and l'Imall. Ita"ing ~nll(jle0tedfor the pllrpolle) Ql.ive, freah. and 6ound."

Mr. Shrivel' made SO\'em] other ~imilar exonr"ioos, a.nJ. on eaob occasion put the ;>'oullg fiBh into the basJIl of thO!
Cb,,"apeake llond Ohio Cuual, at Cllmbol'land, ~aryl",nd, w!J('re tuey bad free egret;!; ftllQ ingress into the Potomac
River nnd ita tri!mt3rieS. Th., 8tOllk origiua.lly trans{eITfld, 8O'll<' 8':!venteen yl'lars ago, hat! increltsed prodjgiou~I.".

and to....hy they abound in tlto PotoOmac aml aU its tribntlu-ie.s. They llore of good Biza, ,frequently being caught to

",,-"eiglt aa mucb as from three to four aud .. half or fivt> p(luu(h:!.~li<lltimor. Svn, April 28, 1871.
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Hock Bass spawn about the same time as Black Bass. They keep much about sunkell logs,

:rootB, etc.
THE ~fUD BASS-.AOANTllARCHUS POMons.

This speeies is found only in the coastwise streams of the lowlands from New Jersey to Korth
Carolina. Its habits are similar to those of the ViTarmouth, but it is smaller in size, and has little

value as a food-fisk

THE SACRA:M::EXTO PERCH-ARCHOl'LITES TNTERRnp~'us.

This species is kuowlt only by th(~ nallW of ~~ l~erch," a name applied in the San Francisco
lliM'kets to l\..Iau~y very diffl.>rm\t fif\ll\~'" It 1m\!' lwell tlms far i{}umlonly ill th(' Sal:,rament(j alJd

San Joaquin Hi\'crs and tributaries. It is ulmndant in the lower parts of these ri\'ers, large

Ilumbel'S being shipped to th(l market in San Francisco. It is tht're bought aud consumed mainly
b,Y the Chincse, wbo value it llighl;i', puying lor it IlIOn, Ulan for all:J-' other 1..,1.1 which they COIlsmne.

Although it ii, {ttl exeellent pan~fii',h, very similar tn the IHack BaSi>, we lm....'e mwer S<i'('l). any of

them bOll gIl t by A lllnricans. It reaches a weight of Iittle more tllan one pound. Nothing distinct·

ive is known of its habits.

THE W ARJlWUTll-OHEKOBRYTTUS GULOSUS.

This specief; is )mown thronghont the 80uth by the Halle of "\VarmoutlI." The names

"Perch." "Sun-fish," "Goggle-e~'e," amI "Hed-eye" it shfU'es with otbers of its relati,·cs. It is

found in all the lowland streams from Virginh\ to Texas, if! aU the Southern States, and is ,gener

ally abundant. In habits, foml, 8ize, and value it agrees closely with the Uock Bass.

THE BJ,ACK W AR:IIOUTH-CH..EXOBRYTTUS ANTISTIUS.

This sllecies, known as H vVarmouth,'" "Big-mouth," "Sull-fish,'" II Goggle-eye," etc., abounds
in tlH', tributaries of the Upper l\:lississippi, and is often taken in Lake Michigan. In Illinois it is

an important food-fish. In size, habits, and value it is sufficiently similar to the Rock Bass.

COMMON SUN-l"ISlI-LlWOMIS GIBBOSUS.

This is the common U Sun.fi8b,'~ " Pumpkin-seed," or "Sunny" of the brooks of New York and

New England. It is everj"whl're abundant in the Great LItke region and in the coastwisc strealW'

from Maille to Georgia. It is ne.er found in the Millsissippi Valle,)' cxcept in its northefIlmost part.
its dist.ribution being precisely like that of the Perch. It reaches, in the l ..akes, a weight of about

one and Ii, half Jlounds, and as u8uall,)" ta-ken is of not over a pouud weight, Its :flesh is of good

qualit,r, similar to that of other Sun-fish of the saUie size, liwl is graded as superior to that of the

Perch, but iuferior to the Black Bass alld White Bass. It takes the hook freels, and to the small

boy is the perfection of a game-fish. Hs breediug habits aft, thus described h;y Dr. Kirtland:

"This fish prefers still and clear waters. III the spring of the year the femall'. pft'lmres llerself
a circular nest hS removing all reeds or other dead aquatic plants from a clloscn spot of a foot or
more ill dia.meter, 80 as to leave bare the clean gravel or sand; this she excavates t<l the depth of

three or four inches and then deposits her ~paWll, which 8he watches with the greatest vigilance;

and it is curious to see how carefully she guards this nest against aU ill truders; in every fisII, even
those of her own species, she sees only an enemy, and is restles8 and uncllllS until ElIJC has dri\'~n

it away from her nursery. We often find groups of these ne8ts placed near ea.eh or-her along the

margin of the pond '0'1' river that the Ul:>h inh:i\>bits, but alwayt'l in very RLul11G\v watc,q hence ther
are liable to be left dry in times of great drought. These curious nests are most frequently encir·
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cled by aquatic plants, forming a curtain arouud them, but a large 8pace is in-..:nriably left open
for tho admission of light." 1

So far as known, the breeding habits of the other species of Sun-fuilies agree with those of

Lepomis gilJb(l8U8.

THE I ..ONG·E.A.RED SVN·FISH-LEPOMIS A.URITUS.

This species, like its relatives, receives t,he general name of "Sun.fish," "Brim" (Bream), and

"Pel1roh" (Pereh). It is found in all the coastwise streams from Maine to Louisiana, but does not
penetrate far into tIle interior. It seldom reaches a weight of much over a pound, but from its

abundanoo becomes in the rivers of the South It food-fish of some importance. Like the others, it

feeds on worms, crustacea, and 8mall fishes, and spawns in oorl.y summer.

THE BLUE SUN·FISH-LEpOMIS PALLIDUS.

This fish is known as t.he "Blue Bream," "Blue Sun-fish," "Copper-nosed Bream," etc., and in
Kentucky sometimes as the" Dollardee." This is the moat widely diatributed of our Sun-fuIh,
ranging frOID New Je1'8l"Y and tbe Grea.t Lakes to Florida and Mexico. It reaches a weight of one
and olle·half to two })ounds, and forms an important market fish in some IJIaceS. Its habits adapt

it especially for cultivation in ponde.

LEPOMIS OYA.NELLUS naf., L. :MEGALOTIS Rat., L. MINIATUS Jordan, L. PUNCTATUS (Cuv. & Val.)
Jor., L. N01'A..TUS (Ag.) Cope, AND L. HOLBROQKII (C. & V.) McKay.

The sman 8nn-il-shes, a.nd several othenl of similar .size" abound in tbe fresh waters of the
Mississippi Valley, and are known as "Sun-flab," "Bream," and "Pereh." L. cyanellWJ and

L. '1JUgalotiB are universally abundant both North and South; the others arechiefiy Southern.
All take the hook readily and are good pan-fish, but from their small size they have no economic
importance.,. and are ValDed cbie.fly by urchins and negroes.

CENTRARCRUS: MA..CROP'l'ERUS Jor.

We have never heard for this species any name more distinctive than uSun.fish" or "Perch."
It is found throughont the lowland streams of the SoUtll, frotu North Carolina. to Florida, Southern

lllinois, and Texas, preferring generally ra.ther deep, clear waters. It is rarely seen in upland

I?treams. It ia a fish of good quality, bnt amall, rarely weighing more than half a pound. Little

distinctive is known of its habits.

THE CALICO BA.SS-POMOXYS SPJ..H,OIDES.

This species is known by a variety of nalUeB, some of the principal of which are the following:

In Lake Erie, and in Ohio genera1I3r, it is the" Strawberry Bass," or "Grass B8ll8." The names
"Bitter Head" and "Lamplighter" are also a-scribed to it by Mr. Klippart, and "Bank Lick Bass"
by Dr. Kirtland. In LQke Micbigan, the na,me "Bar-fish" is in general UIre, giving place in lllinoil'l
to the name "Calico Hass." The latter is the mOBt appropria~ of these tleaignations, having alIn.
sion to the variegated coloration. In the Sonth, like AmbwpUtes rupestris, it becomes a "Goggle.

eye" or "Goggle-eyed }>~r<lb." The Calico Bass is found in abundance in aU tlle lakes and ponds

of the Great Lake region and the D:l'per Mississippi. It i~ also dift'used thronghoat tht; Missis
sippi Valley, and app6ara in the streams of the Caroliuu and Georgia eilfit of the mountains. Its
preference is for quiet, clear waters, with a bottom covered with gra.8fl; and in the muddy sloughs
and bayOUIJ, where the Orappie is abundant, it ilS rarely seen.. It man excellent pan.:6sb, :reaching
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sometimes a weight of two pounds, although not usu(Llly weighing more than one pound. It. is,

like its relatives, gamy, but it is not so voracious as most of them. The following' notes on its
habits and value are from the pen of Professor Kirtland:

"The 'Grass Bass' has not hitherto been deelllcll worthy of consideration by fish·enlturists;
yct, from a long amI intimate acquaintance with its merits, I hesitate not to pronounce it the fish
for the million. It. is a native of our 'Vestern rivers and lakes, when~ it usually resorts to deep
and sluggish waters; ;vet ill several illstancli',s, where it ha1,; found its way into cold and rapid

streams, and even sUlull-sized brooks, by means of the constmeting- of canals or h,y the haml of
man, it bas adapted itself to the cliange, und ill two or three ;-,-ears stoeked to ove,rfiowing these
new locations. As It pan·:fish, for the table, it is surpassed by few otber fresh-water 81'et-'ies. J<'or
endurance and rapidity of increase it is unequaled" ,The Grass Bas~ is perfectly adapted

to stocking ponds. It win thrive without care in very small ponds of sufficient depth. . It
will in nowise interfere with the euIth'stion of an;y number of sJlecies, large or small, in the same

waters. It will live harmoniousl,y with all others, and while its st,ructure and disposition restrain
it from attacking any other hut very small fry, its formidable armature of spinons ra~·s in the
dorsal aud abdominal fins will guard it against att,acks of even tbe voracious pike." 1

THE CRAPPIE-POMOXYS ANNULARIS.

This species is commonly called "Crappie" in the valley of the Mississippi. Other names
are" Bachelor" in the Ohio VaHey, "New Light" and U Oamplwllite" ill K4:lntuckyand Indiana,

t{ SMJ-a-Iait" and "Chinquapin Perch" in the Lower Mississippi. It is also often coofounded with

the preceding species, and some of the Damea of the two are intercbangeable. This species is not

often seen in the Great Lake region, but throughout the Lower Mississippi and ih~ tributaries it
is very abundant. Its young swarm in a.ll the muddy bayous along the rivers, Rnd great numbers

of them fire destroyed in the fall when tllei'le bodies of water dry up. '\\-'itb the exceptioIl of its
predilection for muddy waters, we know little in its habits distinctive from those of the Calico

Bass, and like the latter it is said to be an excellent fish for ponds. Both take the hook, food
upon smlln iishes, crnstacoons, etc., and both spawn in spring.

138. THE SEA BASS--SERRAlJUS ATRAllIUS.

The members of the Sea. Bass family Berranidfl!, are similar in form and habits t-o the Perches,
from which they are distinguished by certain anatomical characteI'tl, scarcely tangible to persons

not experts in ichthyology. The family contains 1\ very large nnmber of species, some of which

are to be found in every pan of the tropical and temperate seas. On our Atlantic coast there
are some twenty species, while in California there are four at least which are of economic

importance. Cflrtain European members of this family are hermaphrodite, but there is as yet no

evidence that any American specie.'! is thus pecnliar.

The Sea Basa, SerrO#VII atrariU8, known BOuth of Oape Hatt-eras 88 the "Blacldlsh,"]s the
most importa.nt SpeCi~8 on our coast. In the Middle States the Sea Bass is called" Black Will,"
"Black Hany," and "Hannahills"; ab,out Newport and New Bedford, "Bll1CfislJ," a,nd at New
Bedford also "Rock Bass." Curiously enough, tbe Southern Ilame, "Rlaekfil3b," is also in use

at Oak Blufl~M:arthwsVineyard, and, it is said, also in New Jersey. In Gill's "Catalogue of the
Fishes of the East Coast" it is stated that the name "Black Bass" is also used for the fish, but

this usage has not yet fallen under my observation.
Storer, ill his ~~Fiahesof Massachnsetts," makes the statement that it is known as the "Black

1 Am!'ll'kaJt8porl:elan, February 28, 1814, quotoo by Klippart, Report Ohio Fisb Comlll. for 1875-'76, p. 78.
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Bass" and" Black Fish." If this was true at the time of Storer's writing, the usage has since then
undergone a vel'S considerable change. 'l'he species should be cfll'efully Ilistinguisbetl from the
Black,fish of I~nllg I81and Sound, wllich is the tllutog, a member of a very different fllmiJy..

It is claimed by some writers that the Elaeli-fish of the South is dilitinct from the Sea Bass of
the Nort,h. Tbis seems improbable, but is worthy of investigation. '1'be chief advocate of tbis
idea was Holbrook, in wbose "Ichthyology of South Carolina" may lIe found a statement of the

supposed differences.!
The geographical range of the Sea Bas8, as at Jlrespnt understood, is as follows: It is at home

in an the waters between the Vineyard Sounel and the eastern part of the Gulf of l\lexico. Stearns
writes that it is rather abundant at a few places on the Gulf coast of Florida, where there are
rocks and rocky bottollis. III Pensacola Bay they are soon round the piles ot' stone ballast that
lie in shoal water, and also at sea on the fishing grounds near the entrance. 'fhey occur in some
places in Saint Andrew'l:l, Saint Joseph's, and Apalachicola Ba.:)'. South of tbese Illaees there if!
more O'r less rocky bottom, showing eituer in reefs or in channel-beds, on whi(',h Sea B3.8s 1\00 fOllud

iu abundance. In the vicinity of Saint !lfark's, Cedar Keys, and Saint Mart,in's Reef are Borne of
the best localitie!l. "It is rarely or never," sa:ys Joroan, "seen on the sand,)' ooast of Texas."
This species has already been recently discovered north of Cape Cod. Previous to 1878 there
were on record only four instances of its occurrence eilst of Monomoy, but in the summer of
1878 several were taken in the .Milk Island weir, oft' Gloucester. Therl~ is reason to believe
that fifty years ago the Sea Bass was much leEls abundant in Southern New England than it is
now. III HOSley's catalogue of the fishes of Connecticut, published in 1842, the species is described

as a {,Pl'eat novelty. It is curious, however, that some time between 1830 and 1840 there were,
according to Storer, :fifty or sixty vessels fishing for Sea Eass in the Vineyard Sound.

In 1781, if Schoepf is to be believed, they were rarely seen in the New York market. A
diligent search through the works of the early writers on the fisheries of New England fails to bring
to light any allusion to them. It would be interesting to know whether there has actually been
an increase in tbeir abundance, or whether this increase has been, as it seems to have been in the

case of the Spanish mackerel, due to the introduction of new modes of fishing or the discovery of
new fishiug grounds. Sea Bass live among the rock~" ledges and "spots of ground" which
abound along the cntire outer coast from Cape Cod to Cape Florida, and in the :North it is also
found in the large ba.\·s and sounds, like Long Island Sound. In the North the best bass grounds

are in seven to twelve fathoms of water; off Oha,rleston they are at a depth of twenty t.Q forty
fathoms, though throughout this whole region the fish are found also close to shore, and at all
intermediate depths '''here suitable feeding grounds occur. In the Gulf of Mexico, on the other
hand_, they are found, for the most part, in shoal water; indeed all along the Soutbern coast the
young fish are found close in to the 8hore, and I have seen a great many taken witlJ book and line
from the sea-wall at Saint Augustine, The temperature of the water affected by this species and

by the red sllapper corresponds very closel~', and in most instances is probably not less than li(lO,

thongh iu tbe case of t-he banks of CODuecticut and New York it may be slightly lower.
The Sea Bass is III bottom-feeding and a bottom-loving fish, and rarely comes to the surface.!

Whether or not those occurring in northern waters migrate southward ill winter, or merely go into
deeper water, is not yet ascertained, According to Captain Edwards and Gllptain Spindle, they

1 HOLBROOK: lohthyology of South Carolinllo, page 49.
~An exception to tllls has been :recorded by Mr. Charles Hallock; who write.: "Although ilie 8eaBaMis a. bottom

iklh, yet once on an ontwlIJ'd-bound voyage to thellOuthwllrd of the Gulf Stream we made fast to a lIbip'9 lower IlllI8t,
fonnd drifting on the 8nrf'aee, which WM covered witb danl8 and barDae1~ and 1It1rrt:1Wldedwith Sea Bau. We
oaught all that we WlWted and cut lOOk. They weighed from five 1;0 twelve potltldll-e,ach, and were aU tl1:a1cd.b!'
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lllake their appearauce in the Vhll';yard SO{lml from the 1st to the 20th of :May up t\, the letlL of

.June. Captaiu Spindle states that no Ntragglt'rs urI' eyer Set'll ill ApriL Captain Elh\-~lJ(ls

dt:clare~, ou tlm other hand, that they are fouull ill that reg-ioll it! Hie WiutL'r. .A t~ard"l.ll stut1y of

t hei r habi t_" would form nil import all t COli t l'i Illtt iOB to z(Jolol!'y,

Bass are ;;olllt;what NIl.lg-gish ill tllt'\r hauit;o The teluperature 01' 11Jt' bOtly it; low, bcilll; ,-cry

nearly that of the SlllTOUlHlillg wllter n utI the tliI!N;tiol.l is ;;Iow. AI! llOllgll Yf'l':,-" YOI',lClOllS at t illlt'~"

tlH'y "welll \"('r,v much less f<lt llWH hlueth<h of the Sallie ~ize, aJl(l tlleir growth i,; h's,; rapid.

The:\-" ;;dtloHl It,:! I'e tile bottom, and tlwre i" as ,,'cr 110 t'YitleIH'1' that cold w{'atllt·!' dri n's 1!H'1l1 br

from tlJeir SUIIll11er lJalllJts. TI]l'y !vtroar. ill nll prolO1lbility, into wakr of g:re:ltf'l' d(~ptll. \\-11(']'(;

the:\-' pass the willter in a sonll\wllat tm'pi(l ;;tflte. Likt, (JIll lauto,l1.'. they :1])llI'a1" 10 haY.· a habit

or bill;':: limier lo(),';!' .slolU'."! Ulill ill e;lyities tl-1ll01l1! the I'tH:k". I Lan; obsl'l'\'t'd thi."! Iwbit ill the

tnll](o; of the 1\1 e\',' York Aquarium. The food of tlds spedl's, a" of its uS-"OCi:lt-l'S II pOll tlw S:lme

g-rOlmtl", (:on/,lists oj' era hs, shrimp.... "'tluitls, untI Slllall ii."ll. It i,; ;;t.ated that the ill test ilJe,., of

I\llld~e,r<i'l and the stomadl or IlIt'lIhml.·u are t·on;,;idl.'Tt'd tit<' best. lmit ahout \Vood's lloli} l\las»u

cllllsetts, while farther t,lout II ,;hrim pi'! :III(I pieces of tlJl' t1es.!l of fislws, sueil us "mull sharks, tire

freqlll'lltl,v IlHed. They :lrt' \,or.Jeiotls fi·t'l!\:'l"S allll f>M:il,Y 1.<1 kl~lI Oll tht, hook, awl their mouths an,

tong-It HIHl leathery, so that w!Jen ouce taken thP.\' art' nO[ ea;;i!y lost.

Beott states that their fel'diug" time is durilJg the lull of the wat('r:;; betwl'ell the ttl \"Il of the

titles. when thf-'Y are etl"il;v takt'll by the angler. hI the Korth the Hl'a Ba~;;; oceupit's its feeding

grOlluds in eompall,V with the SCllppUUg 01' pOI'g,y, the f!olllH\;'r, amI t,lle tautog-. wldle ill the ;:';ollt.h

its :ls8ociates are the red i'lna.ppl>r lwd till' \'ariou;; .~peeiei:\ of g'l'tllJt, alHl 011 tlJe ilJshore gTOlIll(h;~

aillollg the rOt;ks, it Oet;urs ill compalJ:Y with tbe "heep"beatl alJ(1 the killg"-fisil.

The breeding-time it'; belif',ved to o(~enr ill .Tul.\' ttnll August. l\h. Dyer, of XaushOll, "tatell

that the Sea Ba,ss, when they come into the pounds in the "pring:, aI'(' full of spawn, ready to

shoot. Young fil;lh, one or t.WO luches !Ollg, are abnnUaHt. alllollg t.lH' t'el'gTas" alollg the Shfll"eS of

Sonthern :New England. "In the Gulf of :\Irxico." aceonliug to Stea I'm;, ., tlwy spawlI ill early

sUlllmer, and the yonllg are canght. ill Jul.\' and Aug:ust."

'l'he average size of the 111:;11 ill :New Eughuul is about Olle and one-half JlOllllds, A St~a B:l~tl

nine inches long weiglls about th"e OUl)(~es j tell inclw8 lon~, ~ev('n to ten ounces; ele'-eIJ ine1lt'f'

lung, nine t.tl twelve ounces; tweh"e inehcs 101lg-, tm1 to I;ixtt.cn ounees; while the lelJ,l1.·th of ;1,

three-pound fish varies fi'om (,jj:{iJt-een to tWf'nty ilWbpl,;, Thf'.\" oeca"iollllll.,- attain t.he w(~i~ht of

four or five pounds, hut tilis is unusual. In the South tllf'y are, (UI It rU!l', much smaller thall

in the North. This is t-'speciallr the cao:e ill We Gulf of Mexico. In these water,;, allli altmg the

Mnt,hern part ot the South At,lantic e03st. they rart:'l ...' exeeetll1 pOllnd ill weight. Im-rge male fish

"'1'e remarkablti\ 011 account of the pret>cnce of a large hump UpOIl the top of the Iwad. This is

particularly promint-'nt during the breeding season, and at this time t,be eolors of tbe whole hOlly

are much bright-er. The t\olored Illate lIf this spe(\ie~,dra"vll by Mr. Killmru fut' Scribner's "GalUe

Fishes of the United State~," represent.;; l\ large male at the breeding sBa.sC)lJ, the 0111.'" picture of

this kind that has ever yet been made.

The 8M Bass lR of inter(-'st to fish-eultllrists as being the firl't mariIlt', fish llPOIJ whielJ Ihe

experiment of artificial propagation was tried in this couutry. TlliR was in ,June, 1874, wln'lI

Mr. Mather fertilized n numb!'r of eggs at the station of the United StateI' Fish COJllmission, at

NOank, Connecticut,. These eggs were }llaced in alnul hoxf's and were watched for sevemI d,I~'8

"'" the.,- pnssetl through tbe e!uly stagei' of s1'g'mentatio1J. A l'ltorm illterfeI'ed with t!w completion
of thee.J:periment.

The SeaBasa is considered olleof 001' mORt aVllilable fQOd·thJh(-'!<, being el\pecially excellellt
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for uo;e ill chowJel's; in this reo;pect a ri'nll of the hu{ldock, its fl{'sh lJeing very sweeJ, fiak;v, and

linn. By rea>lOll of th(~ lwnllle:ss of its fll'sh it i~ {',,!wdn!lx atlnph'd to packing and shipment in

it~e. antl ill 81l1l1l1l(·r i.I; probably olle of til(' mOl>t dl'sirn bhdislws to be obtained in the city mUl'lwh:.

The prim:ipal l:owllwwial ibhel'ies are locale!l jn the VlIwyanl amI }'i~IHlr'.':\ h;1aud Sound anll the
viduity, eanil·d Ull hy )io;]llk ~llHI Ne"" Loudon sllllH:k~ olt" the llltlllth of the Ddaware Bay, awL

oft' Clmr!estolJ, South C'awliun. A'S has already hecl! statell, its dbtrilmtiull is very wille all along
the coast, ~nj(l it is prnhahil' that its impOl't,all1ll' as It footl-tish will increasp in years to come.

'i'IJCre is a "lIIall 1SJ!eeit's (Sen-aUlf,>< tr-i/un:ux) re.':\f'J[] hliug the St'H Uas,", whh:h lm:,j been found

olllr ill the vit~iJ]it.v of Clml'lcstull, ~outh Caroliua. <lIll! Pellsacola, Florida, where it is calleu thl;l
" HOl:k BI"t;k·fish"; it oeeasiou<lHy Hull s its W:-I''y to tL e ClIarleston marl. et1':l.

THE SQV IRREL-FISil-SERRAN US I,'ASCICULARIS.

The SquirreJ.fil:lh is usually to he "eNl in the Illarkets of Charlestoll, north of which it has
Dever 11(>"-'1] diStJo'·ered. 'l'he following Jlllra~nll)h from Holbrook's" Ichthyology of South Ca,ro

lina" coutaiul:l a.U that has been obl:'ervctl regarding itll habits:
" Little can be said of the habits of this fish. It however ltpllearS in our waters in May and

,June and remains until .Novemht'r. It is ottR8ionaUy taken with the hook on the black-u8h
grounds, Lut is never abundant. Southward.it ranges at least to Brazil."

137. THE GROUPERS.

THE RED G-ROUPER-BpINRPHELUS MORIO.

Xext iu importance to the Sea Bass are thB yalions s}l{'cit's of Gronper, membt,rs of the genus
Epin/!phtJlwJ. Tile" Red Grouper," 1ll:\ it is called ill Florida, awl iu New York markets EpillcjJ11C

lUll 'moria, is a large species, sometimes uttahlhlg tue wC'igbt of forty or tift.r JJOllllds, There is llO

certain r.>co1'd of its haYing been eapLufI'd uOI'th of Florida, where it is called the" Brown Suup

per,'t or "lted-bellied Snapper." Dt>KaX, writing in 1842, stated that it' ,,-as not unmmal ill the

Ne"- York market in JutJe aud ,rlily, where it wa:,j culled h;y the fishermen' Groper,' or 'nell Groper';
that it i8 a Southern spedt's and is brought from the 1'"efs of FlorillH, but tiwt lw had UCPli

iufol'llleU b.r Indian fi::;llcl'men that it il:\ occasionally, but n'r~' rarol,y, taken off t}IC coast of Nt"w

York; he added that Dr. IIollJrook informed him that it was brought into the Oharleston markets

from Florida in the lllonth" of .luuuar;\-', Februu.ry, amI ltlarch.
HollJrook wrote: "The Grouper iI; so seldom seen on our coast that nothiugcun at tllis time

be said of its habits; but ill confinem{'nt, as it is brought to us from Key West, it llppear'! n~r'y

voracious aud bold, taking food. even from the haud when oftert.~d, fiUtI always injuring such ot-Ler
species of fish as may be its fellow.captive:,j."

It il>1 very allnud:mt ill the Gulf of Mexico aud about the Florida Kc;ys. und is gaid also to be

.abulld;wt IJ]VDg the wlwle (wast of East Florida, lind is often tURen on tue Saint John's 001'. Mr.
8. C. Clarke writ(l:> that it oceurs in the vicinit.y of New Smyrna, Florida, where it spawlls ill bUyS

nnd inlets iu t,he 1ll0l1ths of May and June, u.s does also the DlucIi: Gronper, The ouly reliable
study o( its habits which haa beeu made we owe to Mr. Silas Stea.rnst whose biographical sketch of
this specie!) may here be quoted in full:

"The Hed Groupt'r is extremely abundant in the Gulf of Mexico in company witb'tbe red
snapper. It i~ most abundant on the Routh Florida L'ORlSt, and is found throughollt the year on tbe
'grouuds' at sea and in summer in some of lh(~ hays. It probably SpaWDS in bothplaoeS, and in

June and JnIJ·. The :rOllllg a~ often caught in Pen8ll.Cola Bay. In Jnne, 1880,1 obtained a young
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Ollt' ahont one inch in ll'ugth. Tlw Gf'Oujlt'r is more of il hottom /is.h than the red snapper, fo!' jt

,,1\ilm; much more RJo1\I,\- amI n'l''y S(,](lOJl) risps to tlw snrf:lel'. It. is n'ry ,'or::lCious, (jouRulllill~',

as i" shown by an c:xalllinat ion of the contellt,; of its stomaeh, enormous quantities of crustaceans

;lllU slllall llsh, Lal'gl' horny ~Tahs jJl allllost p('rfl'd (~oJl(litioll al'l~ Oit'-'ll fouwl iusille of it. Hs

lIloYement,; ,lIe ratllel' :>low, Ulal when II<)okell it is hanled up mol'(; like a Ileatl-weight thau like a

lillt'-lisu. III South FloriJa it 1" (·xtl'llsi,·ply l'atl~n whl'll procurable, and at. Ke;y "\~l'st it is parti(,

ubIly important, "iuce a lurgc !led "f "mad,;,,, is eow;lautly ellljJlo.red in carr.ring fares of Gr0l1per8
/0 Cul,a. 1/1 ",\-('st Florio:.hl, wlrew Ivd SIJajJ!Wl,; are IlJoru abundant, Groupers are Ilot iu uelll:Uld

iLlHI llan° but a small mad,;et ntlul'. Alh'r hl~ill:~ taknl I"nJI!l the water, the Groupel' i:; remark<lbl,y

leuae!o!l"; of life, iltld will Ii,-\:' .....l'~·er<ll hours, l'yen though l'xposclI to cOllsillerahle heat, 'fhl.-; is

oDe l'l'USOll wlJ,'j" tlu; Ke.y \\Te~1 1l1't~1 prefer Grotljwn, for Inwspol'tatiou to Cubu, .since they are

obligl'll to go a Ioug way to market :ultl thl'Oug"h warm wah~I", UIHIlJO lA,her Ibh of tLe killd ,voultl

bt'ar eru\\"llin~ a!HI chafing ill tlw well,.; of the smuckI:' The Grouper attains the weight of forty

POUIfUS, am} is an excelhmt footl-fish."

III Culm tllis ush is caned by the Spallish name "Clwrrra." TII& IJame "GroUl'('rl! is a eorrllp,
HOll of" Goll'lmpa," a IJame g'i nm b,\" I he }'ort.ugnt's(j 10 /:Oi IlJilar sjlecit;'s. lit Dl'h.<.ly's tillIe, us has

been relUarked, this ilsl1 was not ulJu:;nal in tJll' Xew York market, wberl:' it I'-old for fr'JUI ::Ii}; to
Iwelyc cellt8 a pound, tuollgh its flesh was considered t-ollg-h :wd not n;ry IlIghl .... ('Rleellled. Gill,

wlitiug of tlle sawe market ill 1850, states: "Tllb species i~ sometimes sent to our uJarket from

Key "Vest and the rc("fs of Florida iu May alll) the 81l111tner mOll the. I have 1ll.:'\'t'J' :;ceu Hwre tlwu

t,wo or thrt.*H~xposed for sale at It single time; it appears to be cOllsiderahly l'8teemel1, amI i!! I'old

at ftom twelve to fifteeu l\Cllh; It POlJuu."

Gellio Scott \\Titel\: "The Grouper if; an excelleut dilJlJer·1ish, autl when boiled and 8er,'ed
with tlrawn butter aud :;hriml' or lob,,!t'!" l'alH~e i .. 8aitl to fully equa,l the turbot."

TH}~ BLACK (}UOUPER-EpINBl'HEI,FS NIGRll'U~.

Th~ Black Grouper; EpinepJwlu8 nigritu8, called in Florida and Tex<u> tho ".Jew-fish," is at

rensacola. known by the name" Warsaw," cviuentlr tt ·eorn.lption of the Spanish name" Gnal'ia.."

It was first brought to notice b;y Holbrook , who had receive\1 Oll\~ I'peCiUWll frolll tile ,"iciuit,v of

Cha.rleston; nort,h of that )Joiu tit had liOt. set beeu observed, t !Jong-h it appears to be auuud all t

:doug tho coast of East Florida und in tbe Gulf of 1I1cxico. .:\11'. S. C. Clarke IHls ob~cn'l~ it in

tho Indian River regioll , amI has com municatltu the followi II g notes to Professor Baird:

"The Black Gronper is I'esideut all the :-.'eilr, t1.l.Ough not abundant.. The greatest size

attained is about fift~eu pounds; tile average, three pounds. They pal'-S the winter in the salt·

water rivers, liYing ill holes in the rockl:1 amI under r<lob; and l'-uugs amI about l)jle.s. They are

solitary ill their habits, Tl1ey feed 011 slllall fish, particularly mullct, antl on crtU>taccans, and

brcl!d in lJ..iO salt rh'cr:; ill ~Ia:y and June. Their spawn it'; ver;y sllJ:l.ll, umll'alt! ;yellow, 'l'lll'yarc
takeJl with hook and line by the use of mullet mH.l .~mv Vllit, am} am sel•.lom Beell excl.'l,t when
thu~ capturoo. They are Illudl estL'tlwed as footl,"

~fr. Stearns remarks tuat it is u t'OlllmOIl fish at Sl':! along the Gulf COllflt, IiYing eLietly 011 the

sume spots witlJ. snappers :lnd Groupers, At f;ome }llaees it is fouml ill Ubulld::mce ill.. tlw ha'y1;,

and li\""cs on the bottOll, feedillg upon small fi:;lll's, crabs, etc, 011 the fislliug g'roullds where fish

are h. ing C:luglJt rapidly it lIot llllusuallr occurs.
A \·{~r,r large Jew-fi.:;h will follow :lmI fhmll'y Rwallow ;\. hooked fi~1J, mmnlly a r~d Sllupper,

witlt hook$, lead, Ii ue alltl all. rf the linc doclS uot thcn break the fish muy be hau led in with gaffs,

The .Jew,fu;h attains an enorm011S size, and specimens weighing from ei~ht.y to one hundred pound.EI
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lJan~ hel'll eau:;lJt. 'I'he I',lllaller fish UN:' I] llite ell.oiee, hilt large ones are too eoarsc aud toug:1J to

lJe salnbh,.

There is Illlotllel' ji.~h II'llieh i" aj,~(J enll!'ll <l,JI'w.fis!l," 01' "\V:11',,;aw," alHI "Blae!;: GrollJWl'," of

wldeh ouly ('.llurJllou"ly lar~'(\ "lweillwlls have be,l'll obtai Ill'(}, a 1111 w h idl iI; 1'lItl'1'('ll UpOIl 0\11' ('il ta·

10:;l1es undl'r tlw ll<111IP Prom iaup,~ flllmw" I t is a f;li I' IJ lle"tiull wIll'I hl'I' l1Jis I!l'pa t fi"h lw 1t,,1 t 110

adult of tIll' eOllllllOll l.:laek (~rouJl('l' or H()!llC dosely amt-II ''lweies, fill' appc:Jf:lllce (,f \yl:it·JI Illl.'!

\)ceunJe Mmwwllu t dllLuged wit Il ag(', A lal'g"c' Riled 1IH'11, weiglJiug a hOll t tllrt'l\ lllllllh'('d lUll] III [,;,

waH takl'lI nt'lll' tilt' ::-laint ,Johll~,"; hal' ill Alard: 01' _\]ll'il, lK74, Ity ,JIWll'8 AJ'lIO](l. It WII,"; f<hippl·d h,Y

MI'. 1111(1";011, a liHh-dt',aler ill 8aYUllllah, to :'oIL'. Hlaekful'(l, 11'110 P1'('81'1I (l,tI itt 0 t Iw Hmit IISOIl i'HI J Il

;;Iitlltioll. A tim' c;ast uf this S]It'tllll('1l ill ]lIlJliL·I'·Hl:ldJt~ !!ral:l'O' tile east,roOIll of tIll' l"atiolll,J!

J\ln"WIlIll. Pl'ofe'olsol" POt'S, hy whom tlli.~ spedt'H Wll<-i llHIll('ll, ..,tllk,.; that iu Ct\1Ja it attaiu,.; 10 t Iw

weight of six l'nlHh'('(] pOUlll]S. .All old Cutlllt'diellt fi"hel'lJl:lll. who wa" for 1II1111y ,\'('111'8 c!I,!.!,'agl'tl

in the S~l\-allllah murlwt tis!J('ry, St.;ll.(~S tlmt the Sa\-all1l:tl1 8111<\\;1,;" oftl'1l eatch J('\\'"tl"]I. 'l'hl',\ ilre

so v()ra(~i()us that whell JIll t into the well wit II the Groupp}',; tJH'Y would do IIltwh dllnwg(·. Tlw

ti::ll!ermtJU have therefore fouutl it lll'(~E'S::lal';Y tu ::lew their jaws tog-ether before placing them will!

other fish.

THE 8PO'l'TED Hem-EpINEl'HELus DR t:MMONB·ll A Yl.

The Spotted Hilld of tIle Gulf of M~xieo, EpiJuplu:luR Drummolld·Bayi, kif! heen hut, ren'ntly

discovered, and bas been obsen"ed only in tIJe Gulf of ~f!'xieo aml at the HermwlaH. It wns

ohserved at the Bermllda,,, in 18:'il hy Col. H. JI. J)rtllnmolHI·Ha}', of tlw British army. Speeiml'lIs

wet't' St'nt to the National l\-lusenm in IS/{) amI 1877 by lUI', Bhtekfonl nnll Mr. Stf'3.r1l8, It is lJiW

of the man" important- speeicR I,hiclt IHlvP ht'en brought, to notice by fhe Inbol"s of tIJl' Cnih't1
Stntt~s Fish Comm iHSi(lll. Althongh it is an ('xe('Uellt fool1-fi"h, it is en'll 110\1" not \\'(']J ap}lrl'ei~lt('(1.

Mr. St.(~arns r(;(\onI8 the following fact" eonceruing its habits: I'Tire Spo1tt'II IIilHI is {:omJllon

in I\offipany with tJle Grouper and the ,T(\w·fis]l, allil is most nbuutlnnt iII Sonth Florida abutlt till,

reefs. Oft' Pell~HH;ola it, lives ilt the dcC'p fishing gTOllTlthi, in s('veU/(Wll. 1lineteell, aIllI twe!Jty·two

f:lthoms. 1t swims elose to the bottom, III III is of slllg'gish lllO,Tementli. I Thtn\ not kllOWli of its

oectll"nmce in the bays, awl belieye that it spawll!:> at sea. Specimens weighing fift;, pound,'! IHlve

Il('ell \lang-lit, hnt that is fully fonr tim('s th" avera;::e size. It is >:C'I'Il tInily in tI:e ICc'}' "'('.'It

market and sell,,! readily. hut at. Pensaeola, ;\fobile, find New Orleans it is llar(l1y marI;:etable. Its

('OlD I' vari(-\!{ \'ery C'lm!:1idemhI,'" with tile ditfNtmt colore(1 hottoms on whieli it li,es."
'ilw COIW.y, EpinrphelllH apI/a, of XI'," vVe"t, Illl' Rillel of ){('rInul1a, is an jmllOl'lallt f{lOll·

fish wI! ieh oectlrS thrnngllllllt (.he ,V{'st lndief'.. Spf'dmens have heen sent hy Mr. Stearns, \I-ho

recorded that. it, is common ill South Florida IllHOitg tllB I'pef~, and is often seen in the Ke.r ,Vest
III ark\lt , wh(~I'e it ts readily Rol(1.

Tin; HAl';DEIJ GuouPl,;H-EpINEPHrLus STRINl'17S AND OTlums.

The COIllIJJC)Jl Gr(mper of BerulIul:l, Epinepherull1!tn:a(u,~,olle of tIle most im}lOrtlUlt food-fishes

of thos(' islandK, iB SIlI'\~ to he found ill the viclility of Key ,Ve8t, and will probably I'rtl\"O to be

one of thn illlJlortant tislws of our OW1l SOlltlH·rn eoasts. About Ke.y '''est and ill the Gulf there

nre 8m'ernl species oft]le sub-genus ,1lyctrrQpe"';.(lj wbich nUlY btl gronped fogetJ]cr untlcr fL,e flame

"Hock.tish," the name by which all fislll's of fbi!'; gellllH arc also Imowll ill B('rmudll. They are

large tishe..s of excellent food Ijnnlity, similar in habits to tlu.< others of the family which haye

:'llread,\;'" been (Ii I'tCU8600. The mil.f(·rial at pI'esl\nt Oil hand i.'l not sufficient to ndmit of sn.tisfaet<lry

identification of aU the species, The" Blnck (}ronper " of Pellsacola, which lJafl been variously
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named ,~[yatcropfwca brltllnca" Jf microh'Pi8. and ilL stoJnia,~, is said by ~Ir. Stearns to be common

in company with UH\ ned Gruuper, althongh not so abundant. It spawns in June and .lnly, at

se,~ /lwl ill the inlets, As a food-fish il is (~ollsidel'ed fmperior to tIle ned Grouper. although it is

not more readil,y sold. 11: attaius :l weigtlt of fift,'- pouuds. Professor.Jordan i" of til(' opin ion that

tho filflll re.cl'ntl,r described by GO(Hle and l::t':ln as 11[, IitoJn'ias is the adult of that previously cbar

act(~riz('d by them lllHler tbe name ilL micI·olepis.

The Hoek ·:fish of Key \Ycst, which has llot yet, been identified, is said by Mr. Stearu8 to be

ver,Y common, amI is :;;old almost evel'y day ill the llIarket. Tile average weight is fOlll' or {inl

])OU1Hlil, Uw lllaximum twenty-five t,o thirty_ There appeal' to 1w, from :Mr. StearnOl' llotCfl~ at l{e,Y

""\Vest, as wen afl in Bermnua, v;trioufl loeal fOrm8 t:lofif':lr related to this, Olll~ of which is knowll h,\'

the mnue "Gn,g"j another fiilIt of this gelJU8, .Jfl!ctf'l'opel'ca falcata, is ealled at I'clli'lueola h,Y the

name" Snamp." It is common Oft' tlw I?lorida (jOltst, Ii ,'iug near the bottom ill company with the

other slweie" of Gronpers. It is found on the coast all the real' round, and is canght with hook

and line. It seldom exceed!'; the weight of twenty pounds. and the avera-Ill' size is much smaller,

lt i~ eousideren an exeellent, table fisll.
Sovpral of these fishes, whose r(,ltltions Itavt), not 'yet been deter'nined, have llt'en taken along

the A t1antit~ coast, particularly at the mouth of the Ohe~a,peakeand at Wood's Holl, Massachusdts.

There are several other 8pecies belonging to this family which have hcen observed, none of

whicb, however, an~ of any economic. impOli'::lllee.

138, THE SERRANOID FISRES OF THE PACIFIC COAST.

B~' DAVID S. JOBDAN.

THE JEW-FISH-STERBOLEPIS GIGAS.

This species is everyWhere known as thc "Jew·fisll." It is also !Sometimes called the "Black

Sea Bass." It reaches a wt:'i~ht of five llUudred pounds, being the largL'st food-fish on the coust.

It ranges from the Farallones to below San Diego, and io; generally abundant in deep water about

tile islands, but from its great size is seldom taken. It feeds upon smaller fishes, amI is voracious,

It is often taken by swallowing a white-tlsIt wIten thlJ latter is on the hook, Its flesh is of exeelltmt

qualit:v~ and those small enough to be available always bring a very high ]lrice, in tlle market.

THE OAllRILLA.-8ERRANUS CLATHRATUl3,

This species is called at Monterey, where it is no! common, the" Kelp Salmon" j farther South

it is known. to the ".Amerim\1)s" u'ilually a" H R{l{'/k Ba!'.s," and to the italian!'. and 8'pani.l.u·(lI;. as.
'lOabrilla," a name applied to other species of Serrallus in tbe Mediterranean. The Chim'o;p call

it "Lockl'* Cod" ( Rock Cod). It reaches it length of eightecl.l inehm, and a weight. of about five

poulIds, It ranges frolll Sail Frandseo to eerrolS Island, beillg very 11.1umtlllIlt a,hon/. the Santa

Barbara Islands, where it is taken ill large tmmberB. It lives in water of IlO gnmt (1(~pth, chil'll ....

ahout the rocks. It fE'-edj>,()l\ !>quid, (',l'Ust..'\,(\{~a, and smaU fisll~:<. It iii an ~,x(,tlH('Ilt. ftl(ld-ti~lJ.",:imilar

in quality to the related Atla.ntic species,

THE JOHNNY VERDE-SERRANUS NEBUUF}~R (Onl.) Steind.

'I'hie species receives tlle !la.me "Roek Bass" amI ~'Cabrilla" with the othel' ilpeeies. The

distinctive Spanish name of "JOIU1Uy (.luau) Vm'de" is a]"o ill frequent use, m:lllJeially at San

Pedro. It reaches a length of twelve to twenty inchel> aud a weight uf ahout iive pouuds, ~lost

individua.ls seen are, however, smaH, 110t averaging two pounds. It has been takl'lJ at Moutcre,\',

hut it is common only from San Pedro southward to 1I1agtlalena HII.y. So fin' ItS k110WU to Ufl, it

agrees ill habita 1\nd value with t-h~ preceding.
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'l'HE SPOTTED UABHILLA-SER:1ANUS MACULOFA~CIATUS St":'indachner.

'l'liis fl,lWeies j"ect;iyt>s fbe slime Ijames. "Rock Bass" :lull" Cabrilla," as the others. It l1gre(>s

with the Ill'f'J~{~lling ill value, distribution, and lIabits, so fur as knowll. It:; a. ratller smaller size.
It. is all excellellt food-fish, amI from its great abundance abont San Diego it may become of

considerable CCOllOllli(~ importance. Its range extends southward to :MazaUall, it being one of the

vcrs few Ca1ilOrIlia fi8hes which extend their range to the >;outh of tlw Tropic of CUllcet.

139. THE YELLOW PERCH-PERCA AMERICANA.

"\Vbel'en~l' found," write" Jordan, "this species is the Perch par excellence/' the name PCI'(~h

bl'ing" elsewhel"t~ wrOllg1y nlllllicd to nUlous Sernmoid, tleiamoid, ()(~nttarehoid, lUlll Embiotocoid

fishes. The dl'Heripti W' mime,;; "Yellow P\:'l'ch" alld "Hing\:'d r('I'~h" llre ill common mw. Thc

Pero]1 is found throughont tIl(' Great Lake l"t'giOlI, tIle rin~l's of :New England and of the Stat\:'s
ea,;;1: of tlw AUegbrmy .:II01111taills as fiU' sou~ h af; Georgia. It oceul'S in H(JUIe trihutaries of t.lw Ohio

in the 1l0ttliNn parts of OIJio amI Indiana; and of tIl(' 1\IissiHsippi ill 'ViSeOlJ8iIJ UIltl Minnesota, hut

thronghout til(' low<'r basin of the Misf:!is~ippj and the west Hlope of the Allegha-nies it is eutin'JoY
ausent. The rerch is oue of the common market fish of tbe 1"'orth Hull East. lts usual length I,,;

about a foot, and its weight generally less thall two lJOlllH.l.S. It is 11 fish of fair but not excdleut,

qnalit,,", It is a carnivorous lish, feeding 011 minno1"s, etc., amI usually freely taking th(~ 11001;:. It
spawm; in fpring, D1". Steindachner, of Vienna, 11m, recently attempt-.'ll to llellwnstrate tlw

identity of the Americun Perch with the similar sp(·eit:'s ill Europe, hut this I eunllot a,lmit-, for

they are no more alike than various of our species of Lcpomi.~, Amiurlls, ute. It is true l'IJOlll.;~h

tllnt the distinctive clmracters noticed bj' SteiudadlllPl' are unreliable, but, so far as I han' S('I'II,

t1wy differ strongly in gill·rakerl'., psemlobrancbire; posit"ion of lin"t uO!'8<ll, etc. Of COlU'SC, no l'iane
lIlaTJ doubts their COtll III un i t;r of origin, but differeJlt "specielS" tb('y are now, or at least guu-sped!'"."

TIll' following obf5ervatiolls with regard to thf'i abundullee of tile Yellow Perch, ill the Great
Lakes ha,e been made by Mr. Lndwig Knmliell and otlwro;:

Ou the ea....tern shore of Minnesota, and especially about Duluth and vicinity; these IlslJ ilre
common. On the sonthern shore of I~ake Superior, f.S far eatlt al:> Keeweenu.w POiut, and nllont'
the islands inehuled-sueh lUI the Apostle Islands, Saml, Yorkl and 110ek hla.IHls-theyare also
common. III thiS rf;lgiolJ th('y han:l been on tile increase tor the last ten yeal'S, being quite ral'l' as

latel,Y as 1870. They are, however, ne\'Cl' shipped to the large markets, being llsed for home con·

fmmption, 111 the slllall ba.ys running 8Outbeu.'\t from Keweenaw l~oillt Yellow Perch are ver.y

abundant; in this loeality they are not found plentifully at a great dil'ltallce from shore. III
l\Iarquntte Harbor a few arc taken in the herring seines, but nOlle are t;ltught in tIle pound-fiets.

'fh·~ ,Yellow-lwrch fi;:;hf.'l'.V i~ of DO iflllJOrtall<Je bHwllen tbis POillt and Sauk's Head.

At the llorth cud of Gre..en Ba.y Yellow Perch arc not abundant. The", arl) found chiefly ill
the months of the small b:l~'S illcltHled in Grl~tm Dn~', aud are said to be rare about tlie islamhl;

trw:," aw not takeu in the pound-Il€'ts !It Jf'3St. Toward Cedar River this 1isil is not plelltiCnl,
bl'ing takclI almost entircl~.. in the shoal-uets. A little farther south, about tho mouth of Mcuol11
once.l{j vl~r, t.hnll is fl 6'Tcater abulldallce of them; here also they are ta,keu iu SOilllj quau tiUes ill
tbe iU8hore nets. The,)" are shipped trom here with the. "dOQ",1l but compluillt is made by the dC:lkl'$

if tl.lere i<i too large a proportion of rerch. 'Vhen sbipIled separate they comnulUd a l{}~ I'l'i<:e.
- . 1"

"'rlting Oll Septt'lllber ~4, 1880, 1111'. Kumlien remarka: II I haye seen a good UlUll;\, that Wl'l'L' tal,en
llear Mt;lllOmollee River within th~ last rei, da)'saUll was surprised at their small and uniform siz~;

few of them would eXHeed eight inches. The fi.Bherme.n illformme that there hIlS boon a rllB of

these small Perch since last winter in exce88 of anything ever known in previous J'61lJ:8."
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The fishermcu nre under tludmpl'c.'lsion that P(·rell instead of wlJite-fil;h 'n;re hatelll.'ll ont aJl(]

depositell here hy tLo 8t,lte Fish COllllll i""ion.

Betwecll the 1\tcllOIIlOllN\ IIiu'r uwl OeolJto I:a~' thi;; jjsh i.'{ C(J1ll1ll011 1 hut of little i[[lportau.:c.

it bring:, a In,,''' pd('(' ~~1H1 is not ;;oll~htafter. It is cau.;;lIt ills:lOr:: ill tiw::;loughs_ At the >;(JllLh(~l'll

eXil\-':":'lity of Grceu TIay the Yellow P('rd( i,,; al1ll1ldallt. AU nluug the ea;;terll ~horc of U rectl Bay

it is WI'S plentifll1; there has been a gfl~atcr II bluHlanee of it lluriug- the past year (1880) tlum

ever before.

AIOIlg the W('stern shore of Ln!w 1Hichi~nn,a,,; 11u'[I-" ]\[alliWwoe, the Yellow Penh is extremely

rarc, except about Two Hivers and .\hwitowuc, at whidl t>Hl jlninL, it i" COlllll101i alHl meets witll a
l'eady f;alle. Dt;t.wcell l\fl111it.nwoe and l'ort \Va"IJiIl;,:toll Hw Yellow Perch oecurs '-er.Y sparingly,

eSIll'dally ill t.lle vicillit;.r of Cella!' Gro>'(~. The ot ht'r lii'hiJlg" grolllld .... uetwl'ell tLw above-nauu::J
poillt~ lIl'e \Vhitl' Fish Bay, and Shehoygml.

III the vielllit.y of )Iii wnukce fhi;; !ish is l'xtraor(lillari1y a hlUl(lalll, :lll(! was l'SIll'e:ally so during;

PHil. lu !esf! thau tell fathollls they arc sOlneLiIlH\." caugltt ill du; g-ill.llPt; tile m~ljority, 110\\'('>'('1',

nre tnl;:ell Oll hooks. They arc of eonsidl'l':tule iUI]l()I·tau{,l~ in t1li~ !ot:alit,y ;l1Jtl )1)(',('j, with 11 n~ally

sale. At ltaeillc fl, great, mallY, alill of a large "iz(', al'C c:ltlg'ht. At \\'anlH'g':Ul, a little further

.~onth, ther lITC especially abuudallt in JlllW aud .July. TIH'J- ,YCl"{'. llwre piclItiful ill J87H than

tlw.y IHltl eYer been Defore.

At the iSouthcl'll eud of L..lk(' Mieliig·all, about Xl~\Y Hlltl'alo :md :\lidligan Oity, they are

alluudall t, lJcing caugut on llOO!H; lUlll sold iu large llllllluer" to tlw r;lil way ua.ggage-mtm, wlw

]Jhhllt" tlWIII on tlJ~, cars. Tilcy lm\'c lWCll more abundant tiIis sear (1880) than eyer Defon~. The

fiuest spedwen8 are {'<lug-IlL as far Ollt fi'Olll HhOl't~ as fifteen miles, llllt til(' smaller oues do not go

out so fa.r. :\!any are sblppetl to tue <"::hicago lllarl;:eL

Around tiw (locks of Saint ,Joscph, rtt the southern end or Lake ~lidlig.UI, the ydlow perdl

fr,Y fairl.y sW<\l'I!\S. III the SUmUlt'T of If\SO. t \Yo hUllIlred hooks \1'ere ;.;d, t"".o lllileJ:! onf from shore;

e,teil hook had a Perch, some weighillg as high a" two poulUh, Prom Saint, ,lo8l:'pu Yellow I't~l"ch

ar(l oneil Illtippwl with white-fish :tllli tront. Th('"y are chied,\' caught ill gilt· nets, several miles

{i·om shore.

On t.he eU8tcrll suuru of I~akc Michig,tll, about r... udingtUll nud MUllistel:'1 they were UH llielltil'lll

ali; ('n~r before ill 1880; some years they nre less commoll, and then come on again. ",'-to Grantl

H:l-\'('n they were les~ aLuudunt than mmal, 11ml arc seldom taken at tlli", puint at any great distance

fl~)1ll shore. About Little l1ntl Grc,lt Tra:vcrst:' JIa;ys awl tlt(', Fox hhllld s they are gClJcl'ally

common, but were less plentiful in IS80 than en~r Lefore. Tl..tcJ' are occll!!ionalls takell ill tIte
llound ner.s, and even ill the gill 'IJets, hut are of 110 commercial importanee"

The Yellow Perch is :reported as comUlUIl at tht' llortbeast entI of Lakt! .l\Iiehigan, through the

Straits of Mackinaw, and down tIw westem shore of Lakc IInron to Tllllll\ler nuS. Captain

Dingmau, who apJ,lel1rS to 1m well informed as to the 1j;,;hel"il'~ of tbat reg-iotl, say!:' tbl'.)' are liot

one-tenth as lIumcrous as Llwy wcre ill 18.9. If tLis btl hue uf the lU)rlheastcrn "hon~ of Lal;o

.Michigan, it lIIay account for tl1eir being unwmall.r llUllwrous on tlw oppositt' (westl'ru) ~bore uf

that lake. Near the Les ClJelleaux I.sl:llltl" a llu'ge vuriety is I'cportl'll <I" h,H'ilJg bt't'n eal1ght.

Yellow Perch are more COmlllOtl about these hilautls thall gelleraU"y U10l1g' tllll "hOI't'. Tlw"Y an' lJut

often taken ill the deep pounds but are qllitc abuudant ill siJallow water ami in tltc sIilall lakes.

In Thuutll:!l' Bay Yellow PerciJ are i1blllu.1Ullt, am} urI' takeu J)l'ilieipaJir iu tlw p()ll11d.llN~ ill

sPring. Mr. CU8l:'l thiukJ:i tiles a.rc increasing. Vur,r few a.i:eslJilJlllltl iI'om this poin!'; dnrillg JSjO

not OV6f ·uHIlmm.lred, in which year the run was yer;y large.

~n theriv:ers running into Saginaw Bay Yellow Pemh am abundant., but Ilot so much 80 us
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formerly. Mr, Rikl'r thinkK they have left the rivers for the bay, during the last few years, to a

great extent. Prom plaeef; 011 tlJi,,, bay they are shipped as soft fish. Down from Saginaw Bay
to Port HIll'OlJ, the l'~~':)IlillJ(w of tile wm;tern shore of Lake Huron, Yellow, Perch are very abun·

dnHt, as a\.;~() jlJ tlH' Saint Clair llivcr; Cltr. Canham thinkfl tlmt they are 011 the steauy in~rease.

From thi:'l l'eg-ion fmvare shipped, tht' !lemaucl 1Jein~ prilleipa1Jy local, hut outside marl;:et1> arc

springiug np, A gUIHI llHIH\' lire taken 0\\ the lake ;;hore in the bait'I1ets,

Ou the fisltillg' grollluls at. the west end of Lake Erie, from 'rolello to the mouth of' the Detroir.

Uivt'l', incluuing' Ow pOllilU tlsheries of tiw last named locality, Ycllow Perch are sa,id to be very

alnmdallt. awl 011 tlw illcrease, Tlwy arc usually dressed (l'Ikinned) and sent ttl inland towns,

There ii; a great demand for thew by the peddler::; who supply the farms.

About the vicinity of j'lamnec Bay and 'Toledo, and in Maumee Bay, Yellow Pereb are very

abuudant at all times, In latc autumn amI whIter a iew are shipped to New York City. }~a8t of

Port Clinton the pounds do uot catcb an~', though tIle;y are Ycry abundant in the Sandusky River

and tlmall hay~ adjacent. Abont Toussaint and Locust Poiut a few are cau/;{ht in spriug in tIle

pounds, Imt, are throwli overboard.

In Salldll~kyBay, Upper and Lower, and ill the la,ke between Ottawa Oity, on Catawba Island,

and the Huron fisheries, Yelil)'.v Perch aTe very abundant in early spring and late fall. At San

dusky they are ver,'{ abuudant, alld it, is thought that the offal thrown into the; lake llelp/\

to keep them ill that locality. 1'hey are usually counted as "rough" fif;h and SQld with the

herring, but lire sometimes eoullted as "sotL" fish early iII the season. A very large variet.y is

taken ontHitle of 8andllllky Ba;y in the htkf', and Mr. Stoll, one of the authorities of that district,

atlirm:-l that Hw iake amI marsh \'arieties ure distinct. Abollt the islands of this region Yellvw

Pt~rd..l urc eommon, and, lwcording to }fr. Anthony, from five to ttm tons have becu eangllt tlHlrt',

;;e\Tel'al year;.: ago, at one lift.

In tile fi.'>lhing" g'l'OUlll\.-; at Huron, Ohio, on the south shore of Lake Erie, this species is abun·

dallt. Six 01' fle\TCll .vear,~ ago few wt>re taken in the lake I)Ollllds ill cornparhwn with the lInm bel'S

takt'll ill them at the pn~sent day. About lIinct.ent,hs of thol:'c uow taken a.re thl'Owu away, A

fl'w are si..tiP]lhl to .New York Glty in late autulllll, and a fi\w nrc frozen, Yellow Pen~h, ill (,Ilis

loeality, am not evcn ~raded as a 80ft fish, and l'eldolll In-ing' 1I10I'\:, than do the slu'epshl:'loulN'

Yellow Per'eh are ver.y HhtllHlant at. Venuilliou, Oldo. 1'(-'11 tDllS have heen caught ill a tIny

,mil :'let a to Iiiwrty for laek of demand. A few tOllS of the late antuUlu cate!I i:;l generall;r lroz\:' II ,

H\:,r(-' t.lw,y 110 Hot even count as a "oft ih,b l hilt sell separatelYl ::lud rarely it)r a higber price than

til\' slH'('I)shead. The Yl'lIow Perch are here of a uniform size, averaging abont three-fourths of
a jlollU!1 afliee~.

At Black HiveI' and Amherst tltis 8])cdcs is .ery comDlon; tIley are clas~d tiS 80ft Ibh, hut

are not conNitl~r(~d a II goofl" soft fish. They arc most nbuuuant ill the spring-usually in Apl'il

but. IlllirnpOJ'tmlt, At these points the Yellow Perch average all1rge size.
'l'lJis 8pedc>l is n\ry lll.mndant dnring Bome ,Y1'a.rs ;It, Cleyeland and HOYt'r Btl;r, Old!), ami

agaiu Ihr "Ollie time but few are taken, The~r lue most plentiful ill Kpring; dnrillg which sca80n

of the :W'flr a" hil-{il as two or three hundred )J01111<11:' fire tllkell in a £1a,\", Wheu abllDdaut, th('~'

lia \'I' a pOOl' sale, hut wIlen It few olll~' m't'. ill the Cleveland market the;y command a fail' priet:'.

'flJ ey fl 1'1' of Uhiform s.ize, and aVetll ge about t Ill'('c·q uarters of a pound.

At Uonneaut :Hltl Astlr,abut'\. Ydlmy Pl'l'ch are abundant t1nd quih~ important. 'l'hl-Y an,

taken in gill-nels in winter 118 far as eig'llt miles, from 8h~re, III :MaYl when they spnwD, few Me

caugilt (Ncr It mile from sllOrc. At, .Paiue8vUle Ynllow Perch are Dot 80 common :l~ enst alHl west

of that place. At. Dunkirk tUtU Barceloua, New Ynrk, this 8pecies is vel'S abundant" aud e&peciaUy
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so at Erie, Peollsylvauia., where it is considered as of great importance. Off Brie Ba,)' a very
lao-ge grade of this fish occurs. Many are taken in gill-nets. At Oswcg'o. Port Ontario, Lake Yin·

cent, ChauUlont, and Sacketls Harbor, and other poiut-B on the 80utheru and easterli shores of
Lake Ontario, Yellow Perch are very abundant,. At Port Ontario they are of some eommereial
importance and are more highly prized as a food-fish tlHtll is usual, as is alt'>o tbe ease at Lake

Vincent, where they are more highly prized than the sun-fish. I"mlll Chaumont they are shipped
in spring and ,,,-inter as .. Per(lh." At Lake Vincent they a,re known a8 "Striped Perch." At

Sacket'B Harbor tlwy are of no special importanee.

Mr. Eveland sa,Ys he Ius frequeutl,Y callJ.!ht Yellow Perch weighing two pound8. They are
seldom tOUlld in water deeper than from twenty-five to thirt,y feet. It is a prevalent beliet' among

fishermen that Yellow Perch are Yer,';' destruetive of wLite-fish. Mr. Hateb thinks that the

decrease of the latter ma,Y be to some extent due to iucrease or the former. Perch caught in the

Lakes are llluch larger than thoRe caught ill the riyers rnnuiug into them,

140, THE LOG PERCH-'PERCIliA CAPRQDES (RAF,) GRD,

By DAVID S. JORDAN.

This species is knowll as tlle .. Rock-fisl..t," "Hog-fi.Rh," or ~. Log Perch." It if! the largest of a
L'\rge group of little perch-like fislles known as "Dartersn or Etl/CQstoma,tidre, These fishes may

be described as little perch, reduced in size aud compacted, thus fitted for a life in rocky brooks
where tho wat{lr is too shallow, swift, allll shlrile to support larger fish, All tlHl Dart-ers are

brilliantly colored, aud all have a way of lying quiesccut Oll the bottoms, resting on thcir large iins,

and then suddenlr darting away for a short distuuce wheu disturbed, The;y are carnivorous,

feeding chiefly OIl insects amI crustaceans, Onl,Y one of them (PeTeina eaprodes) is large enough
to take the hook. This OlW is othm found on the urchin's string, but it canllot bc sa.id to have

any economic value. The others are too 8maU for the urchin even, and altbough, according to
RafincBque, "they are good to eat fried," few J1eol'le think it worth while to eook thelll, Darters

are found ill all freBh waters of tbe United States east of the Rocky Mount-ailH!, but, all the species

are peculiar to America..

141. THE PIKE PERCHES.

In the interior of' North America occnr two species of t,he genus 8tiz()lJtedil~m, t,he \Vltll-ej'ed

Pike, 8. vitreum (MitCh,), J. & G., and 8. cana.dense (Smith) Jordan. Both of these occur in the

Great Lake region amI the Upper 1tIissisllippi, and the valley of the Ohio und the Tcnuesl'ooj f,!w

former penetrating northward to the fur countries, awl into some of the Atlantic streams Bouth of
New England.

"8, t:itreum," according to JordMl, "mas be readily known from 8. canadcnse by the presence
of a. single black spot on the posterior part of the spinouB dorsal, instead of oue or two rows of

smaller spots on the middle part of the fin,'"

THE "'VALL-EYED PIKE OR DORy-S'l'lZOSTEDIUM VITREUM.

"Stizo8tedium ritreutn," writes Jordan, 'lis most ('.()mmonl)' called the "Vall-eyed Pike.' In

the Upper Lakes, where the true Pike (EsQX lucius) is known as 'Pickerel,' the WaU·eyeli Pike

becomet:l simply 'Pike.' The names 'Glass-eye' and 'Yellow Pike' arc sometimes heard, and
the name 'HIM Pike' is applied to a looal variety. The name l Pike Perch,' a tran"lation of

~ a name given by Cuvier to the genus StizQstedi'Um, is often use.tl in books, but has

never taken root among fishermen. Among the French about Lake Michigan and in Canada

27 ..
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the name 'Dory' is in com mOll use. Southward the name ' Jack' il:l applied to this species as
well as to the Pike. The most unfortunate misnomer of' Salmon' is also common in the South, and
the names IOkow,' IBlow.fii3h,' "Green Pike," awl 'Jack Salmon' are also current ill various
localities. This species is very abundant tllroughout the Great Lake region antI the Upper Mis·
sissippi and Missouri. It has also an exteIlsive but not. well·known distribution throngh the lal'~er

streams of the SOLlthcrJl States, at least of the upland portion. It feeds upon other fishes, a,nd is

a voracious and gamy species. It reaches a length of three feet or more, and l~ weight of fifteen to

twenty-five pounds or more. Those seen itl market are generally much smaller. This is one of the
best of onr food-fishes, wit,h firm, white flesh of good flavor. In the markets supplied from the
Gre.at Lakes it ranks in importance below the white·flsh and lake trout only. It is the most
\'aluabk of OUI frcsh·wah'r pt\rcoids."

.Tordan recognizes two varieties of this species, namely, var. vitreum and val'. salmoneum; the

latter, known as the" Blue Pike," is a local variety in Ohio and southward; it is bluer in color,
and is smaller, besides ha-ving the body shorter and deeper.

Th., abundance of the Wall e,yed Pike, StizQRUdiwm 'l,'itreum, in the region of the Great Lakes

has been recorded by Mr. Kumlien as follows:
"At the western extremity of Lake Superior, at the head of Saint Louis Bay, Wall-eyed Pike

are abundant. Th{\y are there taken extensivels with seines. Off the Wisconsin coast of Lake

Superior, and, passing east, as far as Ontonagon, Michigan, Pike have, within the last two years,
becOlD e abnndant. FoUl' years ago the fishermen coull! scarcely find sufficient for their ow /I tables,
while in 1879 there was an immense '~run" of Pike. They are most abundant in Squaw and Sisconrt

Bays and are of larger size than in Keweenaw Bay. The sudden appearance of Pike is a deep
puzzle to tbe fishermen.

"At Portage Entry and VAnse, Pike are abundant; they are common, however, all along the
sbore from Ontonagon to Huron Bay, between which two points they rank tbird, and wonld take

the second placctt. e., that of lake tront) if the" rons" of Pike were al:\ continuous as those of
trout-which latter can be caught at all times. Pike are here taken principally in the peunds.

They a,erage a sm:iller size than in the Lower Lakes. At Portage EntrJ· the fishermen ust'Jd to
keep the Pike in a pond until required for shipment. They are here called "Yellow Pike."

On the fisbing grounds between Grund Island andSauk's Head, inclUding Ontario Ba.r,
Sucker Bar, Laugbing-fi.!'Ih Point, Short Point, lIarquette and Big Presque Isle, Pike are t.'1ken
to some extent, but are not abundant enough to be of much importance. Twelve years ago they

werc quite rare; the~' have since that time been increat:ling steadily. The;y are taken in the pouud
neU!. to some extent, but rarely in the gill·nets. Some pounds do not get half a dozen to & lift. In

this region they are known as "Yellow Pike," as also at White·fish Point, where they are some
timeM taken at the rate of two or three hundred pounds at a lift, but are not plentiful.

At the north end of Green Bay the name "Dore" is given to thit; species. In this locality,
including the fishing grounds of Escanaba, Chippewa Point, Summer Island, Saint Martin's
Island, and Point nux Barques, t.he:r are equally abundant, and grow to a large size, OCl:lMionally
weighing twenty pounds. The.y here rank third in importance, and are taken in gill-neta, except
in winter and spring. Of late.rears they have been salted to some extent.

Along the shore of Green Bay, between the mouths of Cedar River and Peshtego R~ver, they
rank third in importanoot the white·fish taking tle first place and the .stnrgeon the second. They
are taken wore plentifully in the fall than in the .spring, the reverse being the case a.t the head of
the bayt· where they spawn in great numbers. When 8hipped frt!ah they o.rtlllot dres8ed at all.
In spring they are, to some extent, salted, and a.re aold as "Salt Pickerel." This busiDesa' of
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salting was earried on during the 8L1mmer of 1880 along the whole western shore of Lake Michigan.

In spriJlg tlley are raken quite extenElivelyon rocks in the Menomonee River, where they go to
spawn. At this season mans art~ bken with spears also, especially for llome collsumption. One

Illall says he took !lye barrels in a night. 'I'iley are prized very highly by the fishermen. In the
deep-water nets a ,"ery large grade is eaug)lt. In tbis region they are known as "Dory."

Between Peshtego Point and Langta,il Point they arc oalled '''Nall·eyed Pike" and" Dory,"
are of much importance, and greatly sought for. In this division of the western shore of Green

Bay the.y are principally taken in gill-nets, but do not enter a pound-net well. The chief ship.
ments of tbpSQ fish salted take place between the 1st of April and the 15th of June, when they are
ahipped as "Salt Pickerel" to t.he Western market,.,; during the rest of the ~rear tlJe.r lire shipped
fresb, on ice. III 18i8 one was taken at Oconto weighing nineteen pounds. They spawn early in

apl'ing, and are conside,red destructive to soung fish and spawn. In scaling the fish a common
eurry-comb is used. Tbig fiah and the White BaRg are the two most important kinds taken at the

Green Bay Oity fu,;heries, where the former is called" Dor,'."
Along the eastern shore of Green Bay the Pike. is not, as on the western shore, abundant.

About Little Sturgeon Bay two and tilree a week are considered the average number taken. One

kind only is recognized between Bay Settlement and the island of S:tint Martin. Between Port

des Morts and Manitowoc, on the western shore of Lake Michigan, Pike are rare, and the rew
eaught are taken in the spring. Mr. Kirtlauu took three paeka~eHof Piktl at ,1 a,ckMonport in 1879.

At Two Rivers they only occur as sf.ragp:lers. At Manitowoe t.he name "Piken aloIle if' used,
"Dory" being unknown, Ther likewise only occur ao; stragglers at the fishing grounds between

Manitowoc and White-fish Bay.
In the vicinity of Milwaukee they are by no mea,us abundaut; the~y are caught, when occurring,

in pound-nets, hut neyer in gill-nets. In the small inland lakes they are pronouneed to he quite
common. South of Milwaukee, as far as Evanstown, Illinois, they are far from abundant, but were
formerly quite plentiful about lffieiue, thongh now nearly ext.erminated at that point. When

shipped they are packed with the white-fish. In this region the.yare called "Yellow Pike." At

the extreme south of Lake MiChigan, including the New Buffalo and Michigan City fisheries, this

apecies is calleu "'Vall-eyed" Pike. It is rar{'l, but taken at all seasons of thfl year. Three or
four at a lift of the pound-net is the a>{'rage. "rilen shippetl South it is called" Salmon." 'l'hc

size attained is large, probably averaging fully ten pounds.
At the Saugittuck, South Haven, and Saint Joseph fisheries, on the east shore of Lal,e

Michigan, "Wall·eyed Pike" (as the species is there designated) are becoming more common of
late. It is thought that they have, to It gr{'at extent, replaced t.he pickerel in the small Jakes and
river bayous. They are not .vet of sufficient abundance to be of allY (Iommercial importance.

Individuals of this species are here t.aken chiefly with books, and occnr but Bparingl~' in tbe laktl.

At Ludington, Point Sable, Grand Hltve,n, a.nd other fishing towns, between Saugatuck and
Glen Haven, Lebanon Count;!', Pike are by no means abundant, being most plentifnl in August
at Ludington and Manistee. White Hall is an exceptional place, wagon-loads being sometimes

exposed on the 8t~ts for sale. At Graud Haven uot more than half u dozen a year are caught

in the lake, but in the Grand River they are not at all rare.

On the fishing grounds of LiWe and Grand Travel'lSe Bays, and about Fox Islands, Pike are
extremely rare. They are occasionally found in Grand Traverse Bay, but are scarcely at all known

by the fish authorities of that region. In the flshing gronuds comprised between Little Traverse
Bay (passing north and east through the Straits of Mackinaw as far down the western shore of

Lake Huron B8 Ho.mmond's Bay) sDd Adums Point the Dame "Pickerel" is given to this species,
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except by the French fishermen, who call if, H DoryY Throughout this region this fish is common,
but principally in the rivers and bayons. Mr. Bennett reports thirteen hundred ponnds from one
pound.net in two nights in Hammond Bay. This fish is by rar the most plentiful in spring. It is
much sought for becl1use of its good keeping qualities. About Mud Lake and in the Sault Boo.
Mo,rie River this species is quite extensively fished for and is Bold separately. In the outer pounds
in the lake (Huron) not many are caught. The maJority of fishermen salt them and Bell as "Salted
PickereJU; the proportion of this fish to white-fish is about as one to one hUllllred.

At Alpena, Thunder Bay, Pike, usually here called" Yellow Pike," form quite an imllortaut
fishery during May and J",ne, after which but few are t.....ken until September. The largest lift
known here was in 1874, when three thousand were taken from one net in a single lift. During
Beptember very few of any othf>,r kind than P ike are taken in the ponnd-nets. In comparison with

Saginaw Bay, but few are taken at Alpena.

In Saginaw Ba-y this species, known as "Yellow Pike," "Pickerel," and" Wall·eyed Pike,"
is thus spoken of in a circular by Riker & Kelbourn: "Saginaw Bay produces more fish yearly
than any equal exwnt of inland water in the United States, and of as good quality, and in one
notable exception a good deal better. This is the Yellow Pike, or what are termed South'Lake
Salmon,' and on Lake Erie are known as 'Pickerel.' They are a harder, firmer, fish, and will bear
transportation better, and keep longer, than pickerel caught in the Lower Lakes. Because of these
qualities, and their snperior adaptation for the use of the table, they are regarded South and West
as the fish first of all desired. This immense catch of fish is prepared for shipID6nt, in parcels

to suit customers, to the East, South, and West, embracing several States."
The" Pickerel" is the most abnndant and important fish in Saginaw Bay. Besides those taken

in the pounds and witll seines, large qnantities are speared in winter throngh the ice. In spring
they are taken till July, and then very few are cangllt again till the latter part of August. It iEl

presumed they go into deep water dnring the warmest weather. In spearing them through the ice
a deco.y fish is used to lure them within reach j they are very rarely taken in the gill nets. There
seems to be no very alarming decrease among them, yet it is readily admitted that they have been
more plenty than they are at present. Spawn in the bay during April.

From Point aux Barques to Port Huron, Pike are very abundant, and are the most important
fish in the Saint Clair River on the Canada Bide, where they are of great commercial value. They
ure here known as "Yellow Pickerel." It is an interesting qnestion why they should be more
abundant on the Canadian than on the American side. Saginaw Bay is the hot-bed for tbis
species, and from the-re they seem to strike acro86J the lake to the Canada shore, entirely avoiding
the east shore of the peninsula from Pohit a.ux Barques to Port Huron. When they come into
the Saiut Clair River they follow close to the Canada shore, and return the same way.

Between Toledo and the mouth of Detroit River, Pike, called" Yellow Pickerel" in this region,
are not a.bundant. Unlike Maumee Bay, they do not seem to delight in this western shore of Lake
Erie. The rUns occnr in places in the spring irregularly, and no dependence is plooed on Q fair
supply at any time. It is not considered one of the iw!)ortant fish.

In Maumee Bay Pike are very abundant. Early in the season large quantities come from the
bay and river of the same name. They rank second in importance, and are exclosively salted,

being then known 88 "Salmon," otherwise as "Yellow Pike." In autumn few are taken in com

parison with the number caught in the spring. Pike, or" Yellow Pike," herec.a1led, strike on the
sontb shore of Lake Erie, around Port Clinton, abont April 1, and stay only a. few daY8. They
nmk about fourth at that place. At Locut Point they ~ caught in considerable nQlnber8 in
spring, a.nd some in fall Also. Here tlley rank tbird in importance.



WALL-EYED PIKE IN LAKE HURON. 421

At all the fishing point.s betweell Ottawa City, Oll Catawba Island, and tho Huron fisbcries,

with the neighboring islands, the greater part of tile "Pickerel" are caned "Gray Pickerel," ami
many sa:r thn t they are totally d ifferen t from the "Yellow" or "Blu(," Pickerel. In Sandusky
Bay they are parlicula.rly abundant; also about the islands and in the harbors. They have exten·
sive spawning grounds at Cedar Point, J\-Iarblehe~ul, Spit Ish-md, Hast and WeRt. Harbors, Mouse

Island, Sugar Bluff, },Iof'se's Point, North awl Middle Bass Islands, PuUn Ea.v, and Kelles's

Island. They are sold as hard fish, and usually run large. When les8 than a pound they are sold
with the "Saugers."

Connected with the Huron (Ohio) fisheries, the Pike, here caned" Yellow Pike," are cOllsidl'refl
quite important" but llot so abundant ag farther west They are cangilt principally in the spring,

and are thought to work wpstward toward Maumee Bay ahout their spawning time:. l'iJey rank

about fonrth in importance. The general impression aIDong' fh;hermen hem is that the true Yellow

Pike is not canght at all here-hy which they mean the Yellow Pike of Saginaw Bay. Many call
lhig fish the" Gra;'.- Pike," alld yet consider it :H1 entirely diflel'f'ut fish froIll the" Blm; Pike."

At Vermillion, Ohio, there is caught, early in the spnn!;, what is termed tlJe "Spawn Pike,'1

rmming from twenty to thirty pounds. - Later the rnns uvemge much smaller-one to five ponnds

and these are supposed not to spawn. Pike here are not abundant, and it is only in the spring
that they are regarded as important.

A httle farther east, including the fisheries of Black Uiver, Amherst, and Brownhelm Bay,
"Yellow Pike," 80 called in this section, are not abundant, 'l'hey a·re ta·ken early in spring. On

aecount of their fewness they are of but little imporUtDce. There is sa.id to be too muclJ waste in

dressing to make them It salable fish among the poorer cl:\sse~. The markets are neyer glutted

with this fish. None are salted, At Cleveland ltnd Dover, OhiO, this species is known a·s H Yellow

Pickei'el" and "Picker~l." At the DO\"t'lr Ba:y fisheries the:y are not abundant, in the largest lifts
not over one hnndred and fifty to two hundred pounds being taken. They are caught principally

in earl;y spring, and range from one to :five pounds. Until the. last six years this fiRh was unknown
here. Farther east, at Conneaut aDd Ashtabula., ,I Yellow Pike," as they are there caUed, do not

seem to he common; a few large ones (from ten to twelve pounds) are ta·ken every season. About
PaineSVille, Fairport, ItDd 'Villooghb;v tbis species is known fi8 "Yellow Pickerel." They are Dot
very Common; some are taken in spring. In 1879 not o\'er two tons were taken in sixteen nets.
They are much more common fartber west. Years ago they were ahundant and one of the most

important of fish, but since the dynamite explosion at Fairport (the port of Painesville, three miles

from the city, on the lake shore), about eight ;yeurs ago, they have been rare, and the fishermen
think the explosion-which was so strong that it broke window·lights in ClevelalJd and Buffalo
ttrove them away. A deCreaRe in other l'lp.::ciel'l was noticeable for some tlme afterwards. Those

taken at Painesville are remarkably dark colored, much darker than those taken at the islands.

When pound-nt:ts were used in the fii!:!heries of Dunkirk and Barcelona, New York, Erie, Penn

sylvania, and Mill's Grove, Ohio, a good man;r Pike were taken; even now a few are taken in the
gill-nets. At the above places they are called "Wall.eyed Pike."

Ooncerning the Lake Ontario pike fishery, we learn that at Oswego they are fairly common
and rank third in importance. At Port Ontario they are known as "Yellow Pike." TheJ" were

formerly abundant at this point, but of late rears few have been t...~ken. Since pound-llet fishing

began they have gradually grown less abundant-been "canght out." A few are yet taken in the
seines.

At (Jape Vinoont Pike are abundant. The fish of one va-riety, with a longer and more pointed
bead than the Upper Lake:llah, are called "Spike"no8eS." They rank second in commercial impor-
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tance. They are brought oyer from Canada to n great (\xh>nt, but the bulk that is shipped from

C3.pe Vin~nt is caught in American waters. They are cornUlon everywbere. At Chaumont they
rank first in commercial impoJ:'tance. The largest runs occnr in the bay in parly :;:;pring. Pike do

not oorne as near shore as formerly. At Sacket.'s Harbor the.v rank first. in import.ance, and arc
caught in the spring as soon as the ice is out, and in fall till winter sets in. During the winter

they are brougbt from Canada,. It is thought that they haye increased since the alewives came

bere, and that the average weight now is one-t.hirrl greateL' than ten years ago.

It is said that Yellow Pike, Stizostedium vitreum. can bc confined in a Ilmall POlld much more
sllccessfull.)' than most species. 'l'hey are said to prefer thfl vicinit.)' of rin~r mouths, and not to
go fa.r out into the lakes.

The following facts (l(JUctl1'ning the abundance of the Blue Pike, identified as Stizostediutn
11itreum val'. salmoneum, ill thf> region of the G-reat Lakfls, were gatbered by :Mr. Kumliell:

In the fi8hing groulldO! of t.he west end of I,ake Erie '·Blue Pickerel" are known only as rare
straggler.... In the \idnity of 'toledo and Maumee Bay BIlle Pike are very sflldom seen. At Rome

of the principal fisheries not more thfm olle in a ;year is taken. This fist) is g-euerall;y not, reoognized
by the lncal fishermen. On the ...outh ooa.st also, at Port Clinton and Loeust Point, this fish lS a

great rarity, and only appears as a stra.ggler. It is of no importance whatever.
About Upper and Lower Sandusky Bay, and nil the fishing grounds between Ottawa City and

Catawba Island t,n the Huron fisheries, the Blue Pike are abundant frol11 )lay till June 5, the
largest ruus oecurring from the 20th of May until June. The;" rank in this re.gion about fifth ill

importance. 'they are sold frt~~h, frozen antl Ralted, ahout half the catch being salted and sold as

H Medium Picker!:!l." It is sOIllt'>what improbable that individuals exceed one and a half or two
pounds in weight. The.> are less abundant around the islands, among which may be named Spit
Island, ],lou8e hJland, North Bass Island, Middle Bass: IRIand, and Kelley's Island. The "Gray,"

"Yellow," antI" Blue" Pike grade into each othfOr in this locaUt:r in such a manner that it is bard

to draw the limiting line. Mr. Kumlien thinks that all of these represented as .. Gray" and some

" Hlue" were 8. 'Vitreum, but that the bulk of those called "Blue" are readily distinguishable from
S. vitreum.

In the Huron (Oilio) fisheries Blue Pike are extraordinarily abundant, iu fact too much so.
Snch quantitiet; are sometimes caught that not one-quarter can be IDMle use of. 'Ihe largest runs

corne on lata when the market is alread;r full, OOll!.cqucntly ll. very low price is realized for them.

A few arc taken in early spring, as soon as the fisbing begins, but the bulk are caught from the

l:!th to the. 20th of May. As high all oue buudred and fifty tons have been brought to Huron in

a day. They are largely salted. The average weight is about a Ilonod, though some are taken in
early spring weighing ten to fifteen pounds. The direction of the movement made b.}- the Blue

l~ike is tlupposed to be easterly ill the spring, when they start from the viduity of the islands,

returninj:t (wetoJtwal'd) ill the fall. Between Ctldar Point (eatlt I$itle elltrunce to Sandusky Bas) antI

Black Rker they oecur in greater nUlubers than at an.}' other point in Lake Erie. Some are caught
in autumn, but the catch then is nothing as l\OWpareti with that of la.te 8pring.

At Vermillion, Ohio l the Blue Pike are m01'e abundant than any other Iilpecies, and rank second

in Importance. They are taken as soon as the fishing commen~es, but from the 24th of May till

June 1 to 6 they come in such m.)'riads that it is impossible to take care of them, and tonsullon toms

are let out of the neta. The average weight is about a pound, but spooimeos weighing-as high&S
fifteen poundll are sait! to be taken early in spring among tlJe spawlling Yellow Pike. This ftsh WaB

formerly gradoo as ., hard," but of late .}"ears they ha\'e been classed" soft," prin-eipally on account
of tbeir num bel's, ~n t aJ§O because in .flavor they are far ioferior to the YeUow Pike. They_come into
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the nets in such qnaJltities, and at a season wlwll the market is already full, t.bat they are oftell sold

for th(' freight ellargNI onl,r. Mr. McGraw thinks there is all apprechthlc illcrease ill thcir numbers

enell :rear. Tn 1879 fiS bigll as four tOlls were taken from one pound at a single lift. ·When salted
they aI'" called ":Medium" and IINo.2 Pickerel." The reason so few are saHell ill proportion to t.he
amount caught is on a(~cOlmtof the Jow price realized for them, comillg, as they do, into competition
with more valuable kinds. From the following it will be s('eu that thl' profits to t1H\ fisherllJell nre
velj' small:

Cost, of packing 100 pounds salt fish ready for market: Half harrel, 35 cents; dressing fish,
12 cents; salt, 15 cent;.;; salting, 10 cents; inspectioll, 25 cents; total,!J7 cputs. Then ndd cost of

from 160 to 175 pounds of undressed fish, and sell for $1.50 per half barrcl, and the profit.'S am
yery small.

A I. Black RiYer, Amherst, and Brownhelm, Ohio, the mo~t illlportau t fish i ~ t lw TIl ue Pi ke. The
largest runs occllr in ::\Tay and October. Mr. Freund t.hinks that tlw.y spawn ill .June or the latter

days of May. The general imlJre~~ion amongst the fisbeTIO('1l is that tbey do not spawn, as nOlle
of them ha.ve sel'n tlle spawn in tIle fisb. Such quantities are SOllletjlues tak<'ll that it if; very

difficult to take care of thl'm all. They are used fresh, and are also salted.

At Clevel:md and the Dover Bay fi"herif'!'l the Blue Pike is the prilleipal fi"h amI very

<l bUlldant. They are taken as soon as the fishermen get tlJeir nets ill, bill. more pltntifll1ly at the
tmd of spring :md fall than at the bpginning of tbose t'Vo seasons. It often happens tllat such
quantities an~ .lukell that thPJ cannot be disposed of. They appenr to be iucreflsiilg every year;
as high a.s twent;v tons are reported from four nets in one lIa;<,'. About olw·fonrth of tIle eatch is

salt('d; tbe fisllermen Ray tbat the carly-cangbt fish do not Ran. so well as those taken later. The
average weight is about one pound, tbose coming on first ill I'Ipring avemging, perhaps, less than
this weight, but the late ruus are larger. It is said that specimens have been caught aUJong the
iillands aot the west end of the lnke weighing fifteen pOUllds. AU the fishermen say they Il(~Yer saw

one with ripe f!pawn. Formerly they were classed as .lhard .fisb,~ lmt flOW they f!cll as Hsoft."

At Oswego this species is called tt Gray Pike," is quite commoIl, amI unusually Rilvery ill

a.ppearance. At Cape Vincent tlH'yarc known only flS str:l,gglers. At Chaumont the;y are '-cry

rare, and at Sa~kpt's Harbor very few arc caught.
The .. .Tack~ on tbe Ouio River, as deseribed b ... Jordan in the lately pl1bli~bed rpport 011 tbe

fishes of Ohio, reflChes occasionally forty pounds. "It possesses great activity and RtrengtlJ, and
is a l'avenous destroyer of pprcb nnd other species. V\-~ere it not so .\;upprior in every way to

ethers, this habit might condemn it; as it is, we regard it as one of the hest Slwcit,s we posseslil•

In the South it is eagerly bougbt, and forms the principal table fish for the yarions I,lacl's of rt'sort,

where it can he obtained."l "The' Blue Pike,'" says .JordalJ, "i8 said to freqnent olil.y bayous
a.nd inlets, not being taken in the deeper waters of t.he Lakes, wher'3 S. t'itrcum especially abound.
It also reacllf:s a smaller sizp, amording to Mr. KJippart, who asks, 'Why does the Blue Pike

frequent the bayous and get to be DO mOM tunn twelve to fift-een inc11e'$ in lengtb, fllHl to we"igh llot

to exceed two or three poundA, if it is identiMI with the Wall-eyed Pike whicll frequcnts the deep
waters of th(~ Jake and attains a. length (\f three feet and a weight of eighteen to twent.y pOIlTH1... T'

This species, according to Mr. Klippart, is at the Lake Erie fisheries ~plit and salted with tIle.

Sauger, 8. Mnadensc, the two together being known to the commercial world as 'Pickerel No.2,'

and bringing about two-thirds the price of Pickerel No.1, which is S. vitreum.'"

'COPlll, Rept. Comm. Fiab PonD.• 1881, 128.
-Geological Survey of Ohio, iv, part 1, p. 64.
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THE SA..UGER.-STIZOSTEDIUM CA..NADENSE.

The" Sauger," known also as the "Gray Pike," "Sand Pike," "Ground Pike," "Pickering,"
"Pickerel," and "Horse-fish," has its habitat, according to Jordan, in the Saint Lawrence River,
Great Lilkc region, Upper Mississippi, and UppcrMis80uri Rivers, also in the Ohio, where, accord·
ing to the fishermen, it bas been introduced from the Lakes through tbe CR,naIs.

"Tbe different form and coloration, particularl.)' the markings of the dorsal fin," writes

Jordan," distinguhdl thi" speciel;; at once from Stizostediurn vitreum. Thig species bas, moreover,

always fewer dorsa.l rays, Illore acaly cheeks, and permanent armature of the operculum.
"Ill comparing &mgers from widely separated localities certain ditlerences appea,r, wbicb am

perhaps suffidently collstant to indicate distinct varieties. Of these, three are perhaps worthy to

be desigTI atcd by name. The common Sanger or Sand Pike of the Lakes (lAwioperca gri.yea DeKay)

should bear the name of StizostediUll~canatknse, va•. grilJea. The Sau~er or Pickeriug of the Saint,
J..awrellcc was the original Lucioper(w, canadensis of Col. C. H. Smith. It should, therefore, be the
typical \'llJ'iety, canadffi$i8. Jt8 head is TongbeT and more clOJ:>ely mmled, and the- Dumber- of

apinons points 011 the operde is greater. The' Sand Pike' of the Upper Missouri averages rather

slender, with a long, slender nOSe and more flattened and suake·like bead. This is the Lucioperca,

borea of Dr. Girard, and may btl called var. boreum, if the ditlerence here noted prove at all con
stant.

" The Sauger never reaches a large size, the largest I have seen being from fifteen to eighteen
illChcs in length. It is abundant everywhere in the Great Lakes, and is valued as food, although

less highly rated than its relative, the Pike Perch.

"It is plentiful in the Ohio River~ where it is probably indigenous, although some claim that it

has been iutroduced there through the canals."
Mr. Kumlien has collected many interesting notes concerning this as well as the preceding

species. These will be printed at a. future time.

THE STRIPED BASS FA.MILY.

Fishes of this family are common on both sides of the North Atlantic. The Bass of Europe,
1l0CfJtt8 labra.x, ilg one of the favorite foo{l-fishes of that region, and is found from Tromsoe, in
Norway, latjtude 700, south to the Mediterranean, where it ia abundaIlt. A 'Very closely related

species is our own Striped Bass; or Rock·fish, RoOC1l.s scuratili8, which is found from the Gulf of Saint
LawT~llce to the GuJf of ]'fexico. These two species Me very aimilu.r in form, although the co}or~

are differellt, the American Bass being conspicuously striped, while that of Europe is silvery
gray. They are both strong, u.ctive, and voracious fishes, and both ascend rivers, although the

American Bass seems to be much more addicted. to life in fresh water than its transatlantic

-relativel prob9.bI~' owing to the fa.l~t that onr rivers are more numerous, lttrger, and much ID<lrll

plentifully stocked with the fish upon which the Bass rely for food. They ascend the P-otomac to
the Little FaUs, t.he Hudson to Albany, the Connecticut to Hartford, and the Saint Lawrence to
Quebec. Before the {',rection of dams in the Susquehanna individuals were ta.ken as high np

as Luzerne. Europe has two other species, which it is unnecessary to diSCURS here, and :North
America has th~tbeWhite Bass or Striped Lake Bass, ROOO'IUl ehrysops; the Brassy DaS8 of
the Lower Mississippi Valley, RoCCU8 interruphuJ; and the White Perch of the Atlantic coast,

Roccu.! american-us. All of these are of conaiderable economic importance, though the Striped Bass
io beyond comparison more valuable than all the others together.
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GEOGRAPHIOAL DISTRIBU'I'ION,-The Striped Bass, as has been already stated, occurs ill

all the waters of our coast from latitude 500 to latitude 300 • In the North it i .., called the
"Striped Bass," in the South tile .. Uock-tish" or the "Rock." 'I'he neutral territors where both
these names are in use appear;; to be New Jersey. The fishermen of the Delaware use the latter
name, those of the sea-coast the former. Large sea-going individuals ,He sometimes known in

New Englaud b.y the names " Green-head" allli •• Squid-houncV' There is still Bomo utlccrtaint.v

regarding the sOllthern limits of the distribLltion of this species. III the Saint Jollll's River,

Florida, the;\, are very unmmul. 'l'hough familiar ill the fisheries of tlta.t mglOIl since 1873, I have
only known of the capture of two individuals. Mr. Stem-ns has obtained OIW or two specimens in

the Gulf of Mexico, and gives an account of tIw degree of their abundance in thoiie ,v;~tcrs. He

write,l'l: '"1'heS are occasiouaIl,Y caught 011 the !lort-hem short'S of tht' Gulf, and are evidently DlOI'O

common abont the mouths of the :Mississillpi R.j '"',1' tha11 I'lsewlwTc, sillce tlw,y are taken in thifl
region oul~' in seines, and in shallow water their ahnndUlwe C:tllllot l)e correctly deterllliul'd. Th(,
earliest account I ha,ve been able to obtain of the capture of StriJlecl Bass in Pensacola Hay iii that

of Capt. ,John 'VashingtOll, of Mystic, Connecticut, who Rtatm" tha,f, in IS;)(), while seine-the,hing from

the smack •Francis Parkes,' he surrouuded with his seine a larg:e school of fish, whieh w('re l]uitt·

unmanageable; a few of them were saved, antI proved to be large Striped Bass, weighing' from
fifteen to forty pounds. At long intervals simm !'olitarr individuals have been taken at yariolls
points on thf\ coast. At Xew Orleans it is found in the market qnite often. Au eighteen-pound

specimen was sold there in March, 1880."

In Hallock's "Sportsman's Gazetteer" t,he following statement ocellI's: "It is constantly seen

in rivers of fl'flsll water at great distances from the ocean, even as rar 111) the 1\lississippi as Saint
Louis, and it is common in ""hite Hin'r, Ark,msas, and in all the rivers of the cloutbern St.atei:l."

While there can be no questioll that straggling individnab of tlIis species have he-eu taken in

the Gulf of Mcxico, it seems probable that bot,h Mr. Stearns and Mr. Hallock have bcen mistaken

by the resemblance of this species to tbe Brass:;- Bass, Roccu.s interruptus, which abounds througlt

oot the Lower Mississippi Valle)'.
Oanadian authorities inform o~ that, tbougll the Ba.ss still occnr alollg the New Rnlllswiek and

Nova Scotia shores of the Gulf, they are much less abundant and of smaller size t.han formerly.

They have been known to ascent! the Saint Lawrence as filr as Quebec, and Mr. Roosevelt has

seen a spf'cimen, a female fish, which was taken in the Niagara Hiver1 near Lewiston, The Bar.s

is most abundant in the ba;\'s and inlets about Capo IIatteras, in the Chesapeake antI Dela,ware
Bay region, and in the protected waters of Long Island and Southern New Bngland. In winter

they occnr in considerable numbers in the Altamalta Ri,er, and are not llllURual in the market-a

of Oharleaton, South Uarolina.

HABITs.-T-he Striped Bass is not migratory, being found along our coast in winter ll.fl well as
in summer, and in our markets in eyers month of the ;year. Great quantities are taken in wintf'r

in the rivers tributary to the Chesalleake~ ltlld in the rivers of Sew Bmnswick quantities of tbem
are speared through h(lles in the ice, Dnring the past fonr years I have known of their capture in

Long Island and Bl(lck Island SoundB and iu the Merrimac River in Decemoor, and ill Martha's

Vineyard Sound and the lower part of the Hudson RiYer in January. '£bouglt the~' appear to
avoid a temperature higher than 650 or 700 they are not sensitive to cold, and there ill good

evidence that they frequently, wheu detained throughout the winter in shaUow places, enter upon
• state of torpidity.

FOOD.-Th~yare very voracious feeders. Entering the rivers, they prey upon small1lshes.
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They aro particularly abundant at the time of the spring rtlllS of the shad and herring, and at this

6Cason are particularl.yphlllJfl and wen fed, doubtless owing to t:JJe eMle with whjch they can obtain
food. They also frequent the rocky shores oftha bays and sounds at high tide in search of crabs;
!>hrimps, and squids; and they arc said to feed upon clams and mussels, which they obtain by
delving with their snouts.

REPRODUCXlON AND GROWTH.-Tbes spawn in the late spring a.nd eady Buuuuer; some of
them in the ri....ers, other~ probably at sea, although this has not, been definitely ascertained. The
European Ba15S are said to deposit their spawn near the mouths of rivers in the sumDler months.
Fl'Om North Carolina to New Jersey the spawning time apllears t() be in May; in New Brunswick

in June. Dr. Blanding, many sears ago, estimated the number of eggs at 2,248,000. Their rate

of growth is .cry ra,pid. Dr. C. C. Abbott, for five successh'e yea.rs, found iu the Delaware River

young an inch long in the second week ill June. About the middle of October these had grown
to the length of four and a half inches. 'fbe young fish-five to nine inches ill length-which are
taken in such quantities in the Potomac in February and Ml1rch, are supposed to be the 'yount ot'
the previous .year. Captain Ga"itt, of Westerly, Rhode Island, has caught Bass in June that,

weighed froID one-half to one pound, put them into a~pond and taken them out in the following
October, when they weighed six pouuds. The a.erage ai.ze of this fish probably does not exceed
twents pounds. In the Potomac, Hudson, RD(1 Connecticut Rh'ers the largest seldom exceetl

thirty or forty pounds, though in the Potomac fifty-pouud fish are not unusual. The Fish Commis
Edon bas for several years bad a standing offer of a rewlltd for a sixtY-Ilound flsb from the Potomac,

but none has been forthcoming as yet. The largest Striped Bass on record was one weighing oDe
hundred and twelve pounds, taken at Orleans, Massachusetts, in the town cove. Such a, fish would

be at lea(it six feet in length. A fairly proportioned Bass thirty-six inches long would weigh. at
least eighteen pounds.

USE8..-The Striped Bass i8 one of the most valnable ofour food-filibe.s, its .flesh bej~.g 1irru,.flneJy

flavored, and hard enough to bear exposure t() the air for somf', time without injury. It is also the

most popular game-fish, next to the salmon. 'l'hose in the markets are chiefly obtained in seines
ant! trapa set at various points along the coast from the south side of Oape O()(l to New Jertley.
Great quantities are also taken in shad seines in the Iilpring.1 They may he readily taken, 0,11;0,

by heaving and hanling in the .Burf with menhaden bait, the .:fish being tolled by the 1)66 of great

quantities of menhaden ground inoo small hits, and in fresh or brackish water b~' the use of the

artificial fly. At various points Oll the coast of Southern New England are club·houses supported
by wealthy amateurs for the pnrpose of carrying ()ll thew spom. 2

I Me88T'!l. Christian, Austin, Hvight, YcK,'el, Van Kort Brothers, p;nd p;bOllt, forty athers frOIll Peehkjll and Ver~

planck's Pttint, hav~_ abollt fOllr hund:ft'ld nets fishiDA" on the ice betwoon Gees Point and Wa.rnot·'g Island. and from the
Way they llre Bhipping the i:\tJ"i[l8l1 BaSl\ to New York and Peekskill they mlUlt be doiDg quite n bmdnellS. On the 14th
and l"th i4stant lhby $hipped nb"ut eoo pounds each d3.l", and on the 16th they shipped a.bout 1,200 pounds, and on
thfl18th they bad over 1,000 pounds. They aell them at whole!llt1e for nine Ilnd ten C'ilutl;l per ponnd, and at retail for
tWelve cents. They use lleUllI.bout twel'l"e feet ~nnre, with two and n qUllorter inch meshes. to which they atto.eh linel!
and hea"J weight$. !loud stnlt them al'uut forty feflt below the ice. The ltverage weight of the BM6 is about oDe and
llo half pounds, hut a large number have been can~ht that weigh from twelve toO fifteen pounds. Tiley lift their nets
wt th& ebb and flood tiil08, lmt fI.re n~lIIallycRugnt, on the flood tide. The rivsr being clear of ice from this pt'll-ot all
the way to New Yo)"k accounts for thfliJ" coming from down the river to this place to fish.-Sprinw'W1d B6p1Ibli611n,
May 24, 1~78.

• "The Island of Cutt,yhnnk ill about sixteen milell from New Bedford, at the extl'eme southwesterly boIlndM'Y of
BuzzlU"d'e &y, whose foa.wIDg billows wBilh HB northern Bbore, whlle the ocen.n itlllllf bellots upon the 8O'Qth, and ne~
Penekeae, tho ililiJ,n.llWhool of proresaor AgaaaLz, The C1l.ttyhU1lk ClUb OWlI. about three huudred IloC1"e8 of land; and
hnve the exc!U8ive right t-o fish on the shorell and tn the ponds of the island.. When thec111b was DJ'Elt formed they
stoekoo one of the D-onll~ on the island with Blaek Ba8a, and tba96 haWl multipliedfilO plelttifwly that they are now
C&1l.ght in lD.Qf8 nmnber8. No furhing WIWI allowoo for tbMll YllOltJ from the- time the pond WM st.ockad.. peroh IlJId
tJ:oo:i; are -.bo plenty in pond. on the iBlJmd. Twenty-fliJl: iiBhinc~ J.ve beei1 'i»liU at Cilttyhtmk, and they
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It has already been stated that the Striped Bass are believed to be less abundant in the Gulf

of Saint Lawrence than in former years; similar complaints are heard from the Bay of :Fundy and
from Cape Cod, where the period of diminution is believed to date from the last auvcnt of the
Bluefish, about 1850. The bass fishery in Cape Cod Bay was formerly of great importance, but
the captnre of this fish is lJOW of rare occurrence.1 The early settlers of New England soom to

ha\"e been more impressed b;y the abundance of Bass thau by any other circumstance connected
with the fisheries, and the early chronicles are full of allusions to their exceeding plenty and

excellence. Ca.pt. John Smith saw 80 many in one river that he declares that he thinks he might
have walked across on their backs dry-shod. While there can be no dOl1bt that north of Cape
Cod their numbers have decreased, there is no reMon to believe that elsewhere on onr coast the
fisheries have had any special effect upon theOl. A Hessian officer, writiug in 1777, declared that

enormous numbers were at that time brought to :New York, and the same might be said at the

present day. 'l'hree fishing gangs at Bridgehampton, New York, tOClk over 8,000 ill less than a
we~k, in December, 1874. Capt. Char}(;s Ludlow secured at olle Ret of his seine 1,672 Bass, or
about three and a half tons; shortly afterwards a New London fisherman brought in 419I~ass,

185 of which had been caught with a hook in three hours. Near Norfolk, Virginia, 1,500 have

heen taken with a sillgle set of the seine. A fcw years ago, it is stated on credible authority, that
600 were once taken, the average weight of which was eighty pounds. In the first half of June,

1879, one fisherman near Fire Island, New York, caught and sent to New York the following
qnantities of Bass:

PuU.tld...
June 2 .. , ....•.... _... _._ ...•..... _.. _... _._ ....•• _......................•........... 1,222
June 4 .••• _. •••• _.•••• •• ._. __ . _ _••.• _._. ._. ._ .• _. __ ._ .. _.. 1,137
.June " ...• _..• , •.... _...• _•.• _..••.•..• _." •.••• _••.•••.••••.. ,,_ • __ .. • ._ 91:-1
June 6 •• __ ••••••••••••• _••••• _••• _••• _ ._ .•••• _••••••••• _•••••• _•• _•• __ 1,5:,)1
June 8._._. _. • . • .. .. _•....•••....•.•........••.•.•.•....•. _.. 1,298
June 9 .••••..••••...•.••.•••.••.•••..•••••....•..•.••.•.•••••• _.• __ . __ . _ 1,255
June 14 _.. __ . • . _•. _._ _._._. ._ .•... _._ .•................... 1,2r>b
June 18 _.••... __ • _.....••• _.. __ . . . _•••. .• _•.•. -. - - 1. 560

Tota.l. ... .••.••. _. __ . ..•.•. .. _._. _•••.. _. __ . _. __ . __ ..........•.... 10.164

extend oompletcly round t,he island. '],he;w staum are built npon prominent rocks, 11.11(1 are supported abovo the
breakers by iron r£NIs. Foot bridges, sopport.'ll in t,h(! AAtIle way, are built from the sbore to the stands. The stande
am allnnmed or numbtlrt:ld, and are drawn fot overy night by the memool'll of the dUD. A member drawing a staud
can fieh from it the next da~', or it eMl be used by anyone ..,180 by hill perJuil:!l:liull. TIle etand" b{'ar such mUlltle ..~
'Nallhnwena Point,' 'Callepit&lt,' 'Old Water Line,' 'Cove Point,' 'Little B~OIS,' 'Big Duaa,' nnd 'GnO'Roeka.' Th"
stands are all removed after tlle season is over, to be put up again the next :.'elH. •Central Pn.rk' seats ba...." this

}leQ901l been pllWed on the bluffs Mnnd the island at con vcnif\nt pointa, from which to Wllotcl.t the fi8hing at nllch stand,
!IO that members who are not lucky enough to secure favorite stands call sit, with e~~e and f'njoy thf' sport, of (,heir
fellow-m,."moors. The favorHe ft"'bing is for Striped BM"', and, during tIle l>;)st of the """ason, th" Kp',rt iK commenced
88 early aa thr.,.. o'..lock iu the morning. A Te<lord i~ kept at tne elilb hou8<> of th" daily card" b~' whom canght,
Where taken, on what sta.tion, tue nuwber of fish, weight, and date, Some lJH'llIbers of th.c CuLt.~-hllnk Club also
belong to the Wtl8t leland Club, which controlB only five UOreH of land. The 'Yeat lslan'l Club is limited to t.hirty
membeI'!!, with an adnli8aion fee of$l,ooo." (Correspondent.)

'The harbor and llontiguoull watera were, in early times, sa is well known, richl:\' ~upplieawith great yadoties
offish. BMS were abundant many yeara, 80 tbat genHa1Jy thn~ hnndred quintalB wete ready for market in a Killgk
~n; je:m, eomparativ-ely, of these are now t.aken. 'We Bay jf'flfJTn C01np-a'1'\80ll wit.h form"r daJ". They nTi'ostill take"
in goodly Dumbera, and the way of ha8ll-fiahing at Race Point aflords A, tlnely athletie ...xercisefor chest and limbs. TIl"
fisherman 8ti1n& Dn the belWh lind throws out the line with sinker at.ta.ched liS far as strellgth will permit, 11.11(1 then
hauls in, dr.-gging a bouncing fish, if the throw be 0. good on"".-Histoty of Cap", Cod (Freeman), ii, 186'2,1'. 6J.'l.

Tlu:ee hundred n~ of good lIize, were ta.kom at one haul with a eeine on YatUiouth Flats on Tuesday laet.
The!!8 &h are taken in abundance in our harbor nt this season of the year. Many of them &:til paeked ill ice and (lent
to tbe Boeton m&Tket, wbll1'e they bring a good prir-e. "Going a,.bl,l@sing," (loll it is knncd, is lJOth ;I, I,Jrll-'4Il.nt and
profltable aInmement.-B#NlBta!loo Jourllal, July 30, 1829.

Ca.pt. Sam. T. Elopel", ProvinoetoWIl, took III{)ven hundred Ba~s last Satnrday. ~'ish were seinell. Mr. Step~en
.A. Mayor alao cllonght three hundred Bluefish off the harbor one dll.y last week at one hanl.-Barnstable PatrW'o
October 19, 18l>8.

Wwa,. "1VIitillg in 1634, remarked: "The B_ continue at Lynn from the middle of April to MichaelmlWl
n (Svp

.tem,bul9).
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Allen Look; of Tisbury, Massachusetts, testified beforo the fishery committee of the Ma"sa·
ChU8Ctts legif>la.turEl; in 1870, that in 1845 he caug1Jt twenty·seven tons, or about 17,000 Striped
Bass, in Tisbury Great Pond, and that tlle largest ca.tch within the pond from 1865 to 1870 was
one hundred, taken in D€'cember, 1869.1

The following extract from a Newport (Rhod~ Island) paper for 1861 shows how abundant,
these fuh haye been in past ;years in Narragansett Bay:

HAs uu e'Vidence that fisll Iu'a not /Scaroo in our waters; tbe recent haul of Bass by hook and
line is eviuelloo. Within a week the market has been more than supplied, aa the following will

bbow:
" Pllrchase!l hy Samuel Albro: Of Nawn & Tenant, 1,339 pounds; William J ame-s; 960 110Unlis i

Vir. A. :Munroe, 439 pounds; Dnowell & Gladding, 1,500 pounds; James Hazard, 357 pounds.

"Pl1rchased by GarTJ" & (,"<1.: Of Ooorge Crabb, 9r>O pounds j Jollll Heath, 130 pounds j James
Read, 300 pounds; Edward Smith, GO pounds; G. Dunwell, 50 ponnds.

" Renrs Gladdiug' & Co. shipped to New York 1,100 pounds. Making u, tQtal of7 ,175 pounds
for one week, and these were all taken from the rocks at the south end of the city."

The HOJk-fish bas been pl:'opagat,ed m'tiftciall;y by the United States :Fish Commission, the
first experiment lUlving bcen made by Mr. Holton ill 1873, supplemented by more satisfactory

operations in 1879, und(~r the direction of 1\:Iajor Ferguson, when about 400,000 eggs were hatched
out a.ml turned loose in Salmon Creek, North Oarolina. The species was introduced into Oalifor
uia some years ago, and Jordan reported in 1880 that $everal specimetlH had been captured along
the coast.

143, THE WHITE BASS-IWCV118 CHRYSOPS {Bal.) Gill.

ThiEl spf'-cies is generally known by the name of "White Bass"; occasionally as 0.: Striped
Baas." Its greatest alHUJdancejR in tlll' Great Lake regioD f 31tlwugh it Das a wide dilitribution in
the Ohio and upper tributaries of the Mississippi, and is found in rna,nj.' streams farther south. It

frequents chiefly the Jakes and ponds and the deeper parts of the rivers. It feeds upon minnows
and the like, usually taking the hook readily, and is considered gamy by the angler. .As a food
fish it nwks high, being little inferior to the Black Bass. Its usual weigbt is from one to thr~e

ponnds. The White Bass is said to be an excellent fish for cultivation in artificial ponds. Like

most of its relatives, this species spawns in late spring.

"It is frequently taken in the Ohio Rker," writes Jordan, "and frequents chiefly deep or still
waters, seldom ascending smaH streams. It is said to thrive well in ponds."

This is douhtlIJ8s the Silver Bass of Oanada. (le Silver BIUlIJ du Oanada), the details of whose
introduction into France., anu successful ]lropagation by M. Cal'bonnierf from 1877 to 1879, o.re
l"ccorded bS that experimenter in tbe "Bulletin of the Society of Acclimation for 1881." 3

The following notes upon the abundance of the White Bass, ROOOU8 ch'rJjsop'; in the Groot
Lakes and bays adjacent have been made by !fIr. KUDlIien:

Two instances only of tbe presence of tbi~ species at and in the vicinity of the Apostle Islands
are known to .l\1t-. Bantin. Some of tbe other fh:llling points of that region al'C as follows: Band
Island, York and Rock blands,Magdalen Island, Cheqaamegan Point, amI Siseourt and FryB"ys.

I Fool' hundred B:Y18 were taken at flo Bingle han] in Tiab1try OJ'eat Pond, Martha', Vineyard, on one daY'laat week,
and shipped to New York_-Olo~6fl8I"," Tek!gl"<1ph, Nrwembe,. 23, 1b7D. •

A cu.rgo of four hundred and ninl'lteen Striped BIll!I!, one of whioh weighed mo~ than flfty pounds; .&1 brougM
into New Loudon by an old fisherman afllw daYB since. OM hundred andeig;hty·fl.vtI of them were canghtwith ..
book and line in tm- honra.-N01II Yl/f'k E~ellin" Pod, De<:m./Ier 1,1874.

sBulletin Mezwzel deja BocWU d'A.ccllmation, vii4 No. 2, p. 10.
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In all other parts of Lake Snperior this fish is not recorded as being known. In the fishing

grounds at the llOrth end of Green Bay, White Bass are known only as stragglers. Farther down

the bay. about Cedar River, they are rare, but are more common on tho shoals between Mellow
onee and Peshtego. 'They ll.re taken principally ill September, are important, and command flo

read.}' sale. They do not, frequent deep water. Between Peshtcgo amI Long'taill'oint, including

the fishing points at Maple Bend, Pensaukee, Gail's Point, utld Oconto Bay, 'Hlite Buss arc ruther
common, and important during August and September j at other times they urc seldom taken.

They are caught ill the pound"nets, are mnch songilt for early ill autumn, and are shipped princi
pally to Saint LouIs.

The White Bass is a beautiful, cle~tldookingfish, presentiug a fiue appe:u;lllce anu bearing

shipment well. At Green Ba;y City, the 80Uthem extremit.y of GTeell Bay, this species is ablluul1nt.

Un the eastern shore of Green Bay, boruering npon the counties of Door and Kewaunee, and

as far north as Saint Martiu's Island, thcy are taken in small quantities in autumn, but are not
abundant enough to be shipped.

At Jacksonport, on the westcrn shore of IJake Michi~an, a few "VYhitc Bass are taken in autuUlll.
At Two Rivers they are not rare in Septemher. A couple of dozen lIlay he found among one or

two thousand pounds of fish, and then may be ent,irel\' abseut, fur a long time. At Manitowoc- .
th(\y are often taken in sOUle numbers in Septemher, when large ruus sometimes oeeur, ami tben

Ilone are taken, perhaps, for two or three years. During the lust three years very few have been
taken. Mr. Patterson, of that dil,;trict, tlJiuks the bass family is increa8ing in the vicinity of

Manitowoc.
At Milwaukee ""bite Bass used to be so abundant that they were largely caught un hooks off'

the piers, but now olll.}" a few are taken in the pOLind-nets. At the south end of I,ltke ::\lichigall
White Bass come in great numbers iu April and September,l.Jl.Ikriug th" river, but. not beiug
takeu to any extent in the llound-nets. Tile principal fi~hel'ies of tbat region are those of New

Buffalo and Michigan Cit~,. Here tbcS run I:lmall, and are of 110 commercial importanoo.

White Bass are a.bundant on the eastern shore of Lake Miclligan, between New Buffalo and
Saugatuck, making their first appearance duriIl~ the warm duss of Mayor June. At this time they
strike in from the lake in great numbers. They remain about the mouth of Saint .Toseph's River
till September, and sometimes October, and even ascend the rin~r several miles. After September
they work out into the lake again. They associate witb the Black Bass in schools. 'l'he:.' are not

sntllciently abundant, however, to be of any commercial importance, as no seining is done; if t,hat

kind of fishing were carried on, almost aDJ' number might be taken. The "-hitc na~..s is considered

one of ih~ " game" fulh. Specimens ha,yc been taken weiglling over three ponnds. ""hen coming
in fromtlle lake to the river they are ver.}' light in color, but become darker Juring their stay.
Mr. Hatch has put specimens in his flsh ponds, the bottom of which is of black muck, aud these

have become black on the back.
Along the eastern Illora of Lake Michigan, frOlll Allegan County to Le.elellaw Count.}', the.y are

reported aa quite common, especially about Manistee, Ludington, a,nd Point au Sahle, but UI>

baving been les8 abundaJlt this year (1880) than usual. At Grand Haven tlwy are Illt'lltiflll and
of a large size. About and iu Grand Truyerse Ba.y, Little Traverl:le Hay, and Fox hdunds, they

tDU8t be of great rarity, the first instance of their OCCUITence known to Mill('l', in tlJis region, having

been in Little Traver8c Bay during the snmmer of 1880, Off the shores of Bmmet, Chebo~'gan,
and Presque Isle Counties, Miehigan, which coast liIle includes the northeast portion of Lake
Michigan, the Straits of Mackinaw, and the northwest portion of Lake II urou, WlJite Buss fire by

aU pronounced rare. Oaptain Ooats reports the capture of three in 1880, and thinks they are
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decreasing in abundancej and Captain Dingman says he ha.s not taken half a dozen in fifteen

years' fishing. Some report them as more plentiful about river mouths and bayous. At Alpena,

Thunder Bay, Mr. Case knows of but four or five 'White Bass having been caught.
On the fishing grounds of Saginaw Bay; including also those of Charit,y Islands; a very few

WhiM! Ba,ss are occasionally taken in May and the first part of Jun~. They were never abundant
in this region. South of Saginaw Bay, on the western sbore of Lake Huron as far a8 Port Hurou;

Whit~ Bass are not at all abundall t, and are now far less abundant than formerly. Tbose now
taken M'e Cal)tured principally in the Saint Clair Hiver, tbough they occur, sparingly, however; on
both the American and Oanadian shores of the lake between Point aux Barques amI Port Huron.
From Toledo to the mouth of the Detroit Rh'er, Lake Erie, they are now rather rare, so much so
as to render them of no commercial.alue. Formerly they were plentJ". In Lake Erie, about the
mouth of Maumee Bay, 'Vhite Bass are not so abundant, as they once were. They now occur
principally in the bay, ascending the bfaumee River until prevented by obstructions. At present
they are not taken in sufficient numbers to be of an~' commercial value. No reason can be

assigned for their sudden decrease ill this locality. In 1865 a catch of from ten to thirt,Y tons was
an event of no rare occurrence, and now it is seldom that more than one to two hundred ponnds

are taken at a lift.
On the fishing grounds of Ottawa City, Tou&saint, and Locust Point, White Bass are now quite

rare and of no importam.'t'l. :Formerly they were \"ery abundant. On the reefs off Port Olinton
they are still taken in some quantitieR with the Black Baas. On these reefs no driving is possible;

but the leads are buoyed up across the reefs; and the heart and pot, stakes are set in the mull oft

the rocks.
In the vicinity of the Huron fisheries and Sandusky Bay, White BlUlS have decreased very

much within a few years, and in fact are now rather scarce. At present, in early fall and late

sprtng a few are taken; some years, almost none. They occnr at all the fisheries, without any
apparent choice of locality. They are a good market fish, but do not keep well during warm

weatber; are sold fresh, if possible; but a. good many are salted. Rank higher than the herring.
This species is nowalm08t extinct on the same grouudl:! where they were once fairly swarming.
The following iI;l said to be true; and many prominent men of Sandusky offer to corroborate it,
unlikely a,s it sounds: In May; 1855, off Marble Head light-honse,with a. twenty· two-foot llt\t,

sixty rods leader and old-fashioned funnel, were taken oat, at one lift, forty tons of White BaMs!

This was at that time the only pound between Huron and Marble Head. On the same ground r

from March 28 to May 4, twelve hundred dollars' worth were taken in one net. For many years
they were considered the most abundant fish in the vicinit,y of Sandusky. It is allm thought that
they were the most destructive of all ftsh to the white·fish. Mr. Anthony says he [law in 1848; on

the Ottawa beach; the white-fish eggs driven up on the shore inches doop after a. heavy gale, aud

it was well known to the fishermeu that in spring the White Bass swarmed. on the spawning

grounds of the white-fish for the purpose of devouring the :rOUl1g fish. No one seems to have any
theory about their sadden and mysteriouB decrease. It is also remarked that simultanoo118 with
the diAappearanee of the White Ba8s the herring and blue pike increased. The fisbermen

consider them 80 destructive to other fish that their decrease is welcomed with satisf'Mtion.
The white·bass fishery was very important at Huron, Ohio, some years ago, but the fl.6h

have decreased, and now the --..awh is almost oominal. At Vermillion, Ohio, White BasS are not
very abundant; they are caught principally early in spring and daring the tiMt few days of autumn
fishing. Theyaversge less than one pound in weight. Formerly they were more &buodant aDd
of Q larger size. A f&w a.re salted. Between the mouth of Bl&ck River Qlld Brownbelm Bay

1.':
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White Bass are taken in considerable nnmbers in the small poundsl close inshore; most of the

pound·nets are set in water too deep for thi$ &h. Until two ;years a,go the;y were ahundantl and
after t11at time (1878) few were taken until the fall of 1879, whflD they again appeared in coll8ider

able number8. The average weight in thes~ localities i.s about one pound. The;y are graded as
"soft" fish l but have an excellent sale, and if sold separately bring llo higher price thau 80ft fish.

They lYe said to spawn close inshore during the latter days of MaJ'. Between Bla.ck River and

Vermillion there are now onlJo' three nets set in water shallow cnough to take thcm in abundallf~.

At the Cleveland and Dover Bay .fisheries White Ba&'> are qujte pll'lltifuJ, much more so than
the Black Bass. There i8 a great difterence in the average ~ize in different yeaTS, although in thoAe
years when they are small they are none the lcSH numerous. The" rUD5" occur f'arly in spring.
They are classed as "soft" fish. At Conneaut and Ashtabula they are considered a rare fish.

They do not frequent deep water, and consequently are not taken ill t11e gill·nets. On the Lake

Eric shore of Lake Count,}', Ohiu, "\lhite Bass are quite common, About five tons WN't\ caught at
Painesville ill the autumn of 1879. They are generally large fiflh l and are crr-ught at all seasons
daring calm weather, but strike for deep water dUl'lug wind storms. Off Erie, Penns.rlnmia, ~Ur.

Glds says he has known of the oceurrenoo of one very large school, but t11ey are generally CQusid·

ered quite rare.

At the principal points on the New York shore of Lake Ontario the occurrence of White Bass
i6 thus noted: At Oswego they are not abundant. They occur principally in the lake, but are also
found in the rh'er. At Port Ontario only one or two sIlooimens have been known. At Cape
Vincent they are rarely caught, and are of no commercial importance. Those consumed are

brought, for the most part, from Canada. At Chanmont a very few are occasionally caught j the
flsb here are of no importance. At Sacket's Harbor very few ooonr. They ha-..-e slightly increaaed,
rather than the reverse, in abundance.

1«' THE YELLOW BASS--ROCCUS INTElUtUPTUS.

This species is: so far as known to us, always known as the Yellow Bass. It is found through.

out the lower conrse of the Mississippi, ascending the tributaries which are deep amI sluggish, but

not running P!U'lt rapids or into the upper oourses of the river/;. ,Jordan states that it<!. range
extends np the Ohio to the mouth of the Wabash or be.yond, though it does not seem to be common

anywhere except in the Lower Mississippi. It probably enters salt water~ but of that we have no
certain information. It, is taken in considerable numbers in the regions where found, and is graded

with the White Bass, which it much resembles in size and 00101'. Little is known in regard to it~

habits. The criterion by which it may be distinguished from the White Bass is the low membI".me

COnuecting the two dorsal fillS. Its color is yellow, not silvery, and the black stripes are very
prOminent.

lU. THE WHITE PERCH-ROCCUS AIERICANUS.

Next in importance to the Striped Baas is the so-called White Perch, Rowu-8 america-nus. This
fish 00011111 in brackish water in the months of rivers, and e,'-eD, in many ill.stanQeS, in fresh-water
ponds, where it had become lanu-locked, and all aloug the ooast from Georgetown, South Carolinal
to :Nova Scotia.. Dr. Yarrow states that it abounds in the Tar and Nem;e Uivers, North Carolina.

III the Chesapeake and tribntary streams it is exceedingly abundant. It also allounus in the
lakes and streams of the Saint John River, New Brunswick, and in the vicinity of Halifax, Nova
Beotill. It has been claimed by certain obser,.-ers in Florida that White Perch were former1;y
abq1ldaut in that region, and the market-men of New Orleans state tha,t they were CQmlllon in Lake
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Pontehartrain until the "Bonnet Carre crevasse" changed the water from salt to fresh. Mr. Stearns,

having investigated the subject, is of the opinion that they are mistaken'! The habits of this fish
have been but little observed; in fad, it has bMn the custom of nearly all writers on our fishes to
spea~ligbtiDglY of it. It found an ea~nest advocate in 1flr. Thaddeus Norris, who, after protest·

~ <

ing s renuousl;y against the statemellt of various writers that it is rarel.Y hrought to market for

food, that it is only fit for chowder, that it is not of snfficientimportanoo to merit particular notice,
and so on, goes on to state, what is undoubtedly true, that in season the White :Perch is the pan·

fish, excelled by none of the Philadel!Jhia, Baltimore, \Yashington, Norfolk, and Richmond markets;
and he might have added, had he been writing at the present time, of the New York market also,
for there is, probably, DO fish of its size which is more universally popular throughout the Eastern
State!> tuan the \Vbite Perch. In a single paragraph Mr. Norris, who, though he made no profes

siom, of scientific skill, has been one of our best observers of fishes, hag given almost the only

reliable iuformation which has ever been collected regarding this species. "Its most natural
habit.at is in fresh tidal rivers, where it is found on flat cla.y and mnddy bottoms, and in shallow
water. It, is frequently found far above the terminus of the tide, and is often more abundant in
fresh than in brackish water in the season of the year when songht for by anglers. This fish, when

found in salt· water creeks, is darker in color, but there is no specific difference. The White Perch

is a congener of th{1 magnificent Rock-fish, and is frequently found feeding in the same }Jlace and in

his company. Its average length is eight or nine inches; it is not often more than twelve, though
in rare insutllccs it is found fourteen inches long.

H White Perch hibernate in the deep waters of our bays, and ascend the fresh tidal rivers soon

after the ice and snow.water have run off. They feed greedily on the spawn of other fish, particu·

larly that of the shad; on insects, (,"labs, minnows, and on the migratory schools of young eels
wllieh are found in the months of April and May in great numbers at any rapid or dam obstru<Jt·
iJlg the upward flow of the tide. Perch usually spawn iu May and then resort to deeper waters to

relmperate, and all snmmer long are found by the angler ever swimming around the deep·sunk

pier or the timbers of the rickety old bridge, snapping at shrimps or chasing the minnows; at

flood tide high up amongst the water·lilies, and ne.er refusing a bait, if of the right sort and prop·
erly presented."3

Dr. C. C. Abbott bits Mllad 80me important observations. He found female fish heavy with

apparently ripe ova. as late as June 10. The largest apecimens of White Perch taken in the Del·

aware weighed, respectivel;r, one pound nine oonees, one pound thirteen ounces, and two ponnds
olle ounce. These were caught in a shfld net in May, 1865, at the fishery opposite Trenton. The
average adult fish may be said to measure eight inches and weigh from seven to nine ounces. He
continues: "I believe, for reasons to be given, that the growth of the young is very rapid, and

tilat the Augul;t Perch are young hatched late in the preceding May and April; in June these

August Perch measuring about two and a half to three inches in length. I should jndge

that 8pawning occurred ootween May 10 and June 10, mmally nearer ~ fQrmer than the latter
date. This is based on the fact of having gathered very young fish, the aA'6 of which I guessed
from the general condition aud amouut of development of the specimens. .After the middle of
June the White Perch are found in localities widely different; even waters with a dense growth of

lily and river Wf'ed are found to contain them in apparent health and vigoI'-Bp<JtlI where the Rock
fish conld not live a day. Still later in the summer, as the young Perch become quite ettong and

'Certaiuly the Bonnet Cam! oreValllI6 nflVllr drove the White P~h ontof Lake Pontellartl'ain. That l~ nOW
oontain.. alDaH Shark.... Tryg(nl, POfItI'ltis8 BairdHU4, &Dd hOllw of:fieh of nlt-m.ter habit&, with·1eIlII UkiJlg lor freIh
waw than the White P6tcll.-D, 8. JOIWAlf. .

:JA.meriean A.ngl6l"lI.Book.p. 90.



HABITS OF THE WHITE PERCH. 433

26p

of some size, the river, although ill and above tille-water, fairly teems with them. At this &1a.SQIl

th<,y go in sehool"!, sometimes of lnr~e size. I IHL\'e known of twelyC; fifteen; and t'lH'uty dozen

August rereh being taJwll with 11 line ill as short a time us from three to t'ivll hours. FisJling- in
tbis way a line with balf a (Iozen hook!'! is IlSP(\, ami worms, stnrgeon spaWll, or live minnows :11'<;

UOled as bait. These <:IehooJs of "mair PCI'd) I ;;llJlJlosed to be hroods of the preceding I\la~-, ami

that they kept togetber 1lT1ti1 late in Nov(~mhel'. Tht'y pllSO; down to the Halt water and then~

separate. IJarger adult fj"h :Ire not a!; restless as th~t', J:;maller (Hl (',J:; , alld are fOlllHl ill dpeper
water, and nsua]]~' in the hde-waters. III their feeding hahits the ,Vhlte l'el'{~h agree very dosely

witil the roek-fish. In all their habits, in filet, the two fish are mlleh alike, al)(l ill the Delaware
they art.\ al wa;ys associated, the most, llot.iceaLlle llifl'('l'E'llCe in their habits lJeing' the ability of the

Perch to remain and thrive in warmer wateri'! thau the Uock-fi~h il'l e"er fOllTll1 freqnenting.'ll

So III ncb has been s(l..i\1 by the stundllrd anthori ties in past ;years regardiug' tIle blfp,rior quality

of tlJis fish a., an article of food that it seems wort.h while to reom to this point, and to state that
at the present time there is no fisb found in the market"! of our seaboard towns wLich ill mom

generally a favorite for frying, or, as the phrase goes, ail a pan-fish, than the White rercll.

146. THE BLUEFISH FA1fILY-POMATOMIDlE.

THE BLUEFIS .-POMATOMUS SALTA.T1UX.

NAMRS.-This fish, which on the coast of New En.c;luml and the Middle States is called

the Bluefish, is also known in Rhode Island as the" Horse l\fnekerel"; south of Calle Hatteras as
the H Skipj<W'k n; in North Uarolina, Virginia, and Maryland jt is flflid to he ca1l00 t.he H Green-fh;ll.If

Young Bluefil'lh are in SOIlle parts of New Engla.nd caJled "Snapping lIIackerel" or «Snappers";

about New Redford H BIne Snappers n; to distin g'uish them from the Sea BaR." they are sometimes
flpoken of as tbe "Bluefish." About New York tbe;\' are called" Skip l\ladwreJ,'~and bigher up
the Hudson River H Wltite-fisb." In the Gulf of Mexico the ImIDe ,( Blueth;h II is in gem'ral use.

DISTRIBUTION.-'fhis species is widely distributed-in tbe Malay Archipelago, Australia, lIt

the Uape of Good Hope, at Natal and ahout 3\latlagasear; in the Mediterranean, whNe it is a

well-knowll and highly-prized food·fish in the markets of Algiers, thongh mrc on the Italian 8irle.
It has been set'n at 1\Itllta, at Alexandria and on the COllst, tlf 8.vri:~, aud ahout the Canaries_ I j; has

never been seen ou the Atlantic coast of Europe, and, strangely enough~ never ill the wafer" of the

llermnda..'lor RUy of the We~t,ern 18htnds. Oll our coast it ranges from Central Brazil awl the

Guian~ through tile Gulf of Mexico and north to Nova S(',otia, though ]l(wer Heen ill tlw Ba;-.-' of
Puudy. From Cape Florida to Penobscot Bay, BIUt\fi~h are abllluhmt at all sea"OIlS when tIle

temperature of the water is propitious. It is not yet known ""bat limits of tempf>ratur(' are the

most favorable to their welfare, but it would appear, from the stndy of t.he dates of tlwir appear
ance during a period of years in conneetion with the ocean temperat.ure, that, tbl\;,~ prefer to avoid

water which is mnch colcler than 400. It is possible that the llresence of their fuvont{\ fom], the

menhaden, has as mlleh influence upon their movements 3..'1 water temperitture. It is eertltin t1Htt

few Bluefish are fonnd on onr Middle and SOllthern coast when the menhaden are absent; on the
other hand, the Bluefish do lIot \"t'l-ll ture ill g-reat n11mbel'S into the Gnlf of Main c at tIle ti roe wJwn

menhaden are schooling and are at their greatest abulidance. Their fll,vorit(J ~nmmer h aunt." are

in the partially protecOOd water>l of th~ Middle St.ateR, from Mar to OetolJCr; with an f\o\'crage t{lm
perature of 600 to 7()0. The menhaden, or eert.ain filchools of them, afii.'et <I poolt'I" elimate and
thrive in the waters of ,"~e8tern aUll Central M:tine in the months when the harhor temperatures

are little above 5()0 and 550, and that of the ocean con::>idembly lower.

.Professor Baird has published in the First Report of the Unit-ed States Fish Commission 3U

IRoport U. 8. 1''lJ!h Commis., part iv, 1878, p. 375.
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exhaustive accollnt of tIle habits of the RIIWfi=-h which willlh\ Quoted hom frf'ely in this chapt('r.
The ]lrpsr~IICC of (]llotafjon marks \yiH be /olnffieil"llf to indicate tile 80IU'(~e of the paragraphs takf'll

from hi~ t'A8a.y withont further reference to lJi~ ImIDe,

,. :\10VE~IF.NT~ AKD lIl.1GRATIO)jK-'Thp BlUefi8h is prJ;>·r)millelltly a Jft;lHj;!'ie or wandering fish,

and like mall.\' other,,,. Nqwciall,Y of Hie .';com/nina:, is apJlnrcutl,v capricious ill HIS lIJoY("Tll{'nt~,

varyi',g ill II1l1ldwrs at particular localities wiHI tlu' ~·eaT·, anrl l':olI1l"tillH'Ol distillpr'ariug from certain

regions for n large frnet.irm of a eeutur,v, again to retnrn as lwfore. The ('lim,;\', of thi,'1·variatioTl it

is impo,~"ih]P to pxplain, heiIlg' (Inc ill SOIJle iW4anel:'s, probahI,Y, to the di~appearanceof it" f~l\'orite

1'0011 ill r',()II"wqIWllee or it!:> (j\HI Yorucit}', or for other IlJHletermlI!e11 reasons,

"'fll{'.r o(:ct1r dllriug' /lie smnlIl{'t" tlJroUgllOlit t1lt~ tmtirtt l~mge iwlieated for the GlIiwd States,
bllt }Ire n1l1dl l:lI'ger ill size and in ~reateHt, ahuntlanee from tIle ('ou:,;t of :New Jersey nortlnvard.

From New ,T(\[..~(~y Hont.llward, in the seaHon mentjonell, with the exer,ption of an oeeasiolla)

wandering' school. they are gpnerally 0111,\' ahont eig-ht to twelve inchel'l in length, reTlresenting'~

t1wrefom, ill all proh'l,hilit,l', imliriduals af tlw .~eeo1J(I ,n~ilr'.~ /{l'o\l'fh.
,. Ther appear to have II regular mig-ration along' onr coal'lt, preseutil.1g thpillsdves later ~lTId

later in the spring, the furt hPI' they liTe found to tlu; north, Bud di"appe;~rillg in tlH1 inverse ortIer

from tIte same n,gions in the autumn. First uotie/'d on the Carolina coast 118 early as March fiud

April, imlliClIse- se!Jooh" of them, houud eaRtwarll, are Eleen off the coast of the 1tlifltlle Stah's from

the: middle of May to tile middle of JUnt',l alld jn October 8imilar uodie~, llerhaps embracing fewer

illdiyilluah~ pa~s to the flonthw,lrU. It is possible, however, that in the autumn Io;ome schools

mow) wt'll out to SI.'[I, and are, H1fll'C;'fore. less likdJ' to be ohserved. They Jea Hl the }JOrtllerIl (IOast

ahout the middle of Oet.ober, and about. the mitldle of :Kovemuer apJl('3r in Vll,st number!:> off the
(~O:lst of North Carolina, when·, from Xag's Head, in Currituck Count~', to Cape Lookout, them Is

a very exten.'livt\ fishery pro.'lf'cuted, which fumi8heR Bluefish for the Northern markets. It i"

f.'stjnwtf'd tJ!M, nt Jpn·st one Immlrej] llW] fifty crews are eng"lged jn this fall ii8bjlJ~, whic)) 1:181.'1

W'IH'rall,v tJlltii late in December. At this time individmlls may be taken weighing tifteen to
eightC'en pounds, a ]though their HVl'l"ap;e ~izf' is !thollt ten.

L{ Th('i f' OC('·l1 rrelH'~ ill antuIIlIl off t ht' l~Oa."t of :North Carolio a is preceded and lirst indicated
by tile vast, schools of mef)haf!eD. whieh they follow jn. severH] miles from the sefl, anf! by thp

usual accotTIpaniment of flocks of gull!'; attending them to take a share in the ieast. Of the par

t,ieular' mode of lishitlg in thi>! neip;hborhoOfl we shaH take occasion to speak llereuftl'l'.

"Acconlillj! to Dr. Yarro'i\', the Bluefish are first seen in spring on tlle North Carolina coast
(the smaller onetl firl:\t) in ,MI'IJ'eh or April. wh"n. however, they are much less in f!jze than the

Bpeeimt'Jl8 refeITf'(] to as oeellrl"ing in the fall. The precise time of their appml,rance u,t, most of the

pojnts fartlH'l' Ilorth hl\s not ;yet be~tJ ascertained. ,",'hether they actnnny migrate fmm SOlltll to

north, aIHI tiCI' i'm-lIa, or merely (Jome itl from the outer Sj~ll.s in regular order, itS is believed to 1Jn the

e:ulf' ...vi tit t he sha~l, ete" 11 al'l not, beeJJ I>et tll'f] I III thongh t.he fmmer Sl.1pJ")ol'd t,ion appeJU"('; the more
probable. 'They readl the Xew .Jenwy coast. &corne tiIDo in the early part of May, and mmully
llppear at NeWllort am} in Vineyard SOl1ml (the time vnrying witb tlH~ fleason) from the midd16 of

l\fay to tJw first ·week in .Tune. The~' are expected at lMgarto,,,n from tIle 25th to the 30th of May j

but J am informed that, on their first arrival, they feed at the bottom, and sometimes for a while
are lIot Se('Il at the surface at all r seldom heing takt'll with the book, but caught in large numbers
ill pUllu(h, autI with the g-ill.nct, usual!.v along tlle lower edgo of the net. According to Dr. Yarrow,

'I1J th" Cl1e811P=kc, 'lIcc-omin« tf; Dr, ·Wilkins, .xt H'urger'<r 'Wharf, Virginia, tIm Taylor ill one of t1le moat
ab.mdant fulh, sa ma.llyas four thOUSllnd being callght at one lift of lhe. pound. The aVllr"ge ~ iii a.bout three
pounM They eoma ..bout t.hetlret of JUI~e fIilld leave eo.~-ly in OctobeI'.
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the;\~ are not. tllkell with the hook about Beaufort llIltil Ilbont, thl' ]~t of clul~·. Th'\'y flo not; bite,

howeyer. in Viuf'.varrl SOlllHl uutil from the 10th to till:' ]5th of ,JIIIlP, \....clwll tht'S :IPJlI;:lr 011 the

R1Il111e(', flTlflllre eanght in larg"n llllmher... ill tlu' usual malluer."

In the first wl'pk of May. 187.'-', about n, tholl;;aJl(! H]IWti"h, \\"l·ip;lJiJl,!! four poum]/,; P:lc:ll, wpre

eallght oft' Long 1"la lui n t Callar"i(~ aw] \V (~~t llampton. Tllis is ;] bont t \YO lJlOn,t]ls eal'l jet' i ha II hi

usual for them to IH' talam in allY ('ollsillN'ahle lHllnbH·".

"PBRIODICI'l'Y.-Gl'cat interest attndlcs to tllil'i lis I! ill [~Oll"t'f]U('Jlet~ of the eLallp;ef-l hI its

abuTlfIancp, amI en'll its actnal oPcurnmee 011 our (,oa/';t. within 1111' historie 1)(~l'iOl1. TIll' pJNdRe

lllltlll'e alltl extent of the Yariation has nni Iwen t'stablish('<], nOl' whpt!Jer it {1xtelHk-d al()n~ tIle

entire CO:lst or not. Tts c3rlie~t mention for our Ka!t·r.-; i" in the Km'k of .Jos"I',I~-lJ (' NplI· EllgJ~11ll1

RaritieR Dil'plftYf'rl,' lG7:!), wIH'l't', on page fW. IJI' nWl1tion~ the 'hlew-lieill, or lJOnw, , ilS beillg:

common ill lit·\\" EIlglaJl(I (his refiitlPII{'e was Oll the :-ew I1amp"hiI'(' {'u:l!'.t, or nenr hr ill ~I:lillf',)

and 'co;teemed the beRt of l'Ort, of lisll Ilext tn mel·cOII.' II (' ~ays: 'I t iei Il:;;uaHy as hig: aH the
Sal mOil, and a bet tel' mt~at by far.' He aJ "0, on }la g(! :!4, catalogn(·g t \"'0 k i lIds of 'HI ew· fi;:; II ' 01'

'HQlllldfish '; th e 'Sp('ekel~d 11011 ndfish' a nil th e '13 lew n Oillid JI,.,h, call ell Horwfi~h.' 'l'here

appearlli to be, no species to which this reference could apply ('x(~('ptillg tilt' "'llhjcd, of nul' jll'('Hellt

article, this being the opiniun of Mr. ,1. llammolHl Trumbull, wllO lIas dt'yot£'d lllueh rc:;;eareh to

<l(>t.t~rmilling the mOdeI'll N}llinllents of 311eient, lIHlian Ilauw.., of allitllals, and to whom I am

indehted (or the Lint. Mr. Tmmhull also remarks that in 11 manuscript yoea-bulary obtained hy

Pfi:'sictent Stile", ill 1762, trom :1 PetjllOfl Indian at c;.roton~ ()onnt'ditmt, th"n' if.: m"ntiolled the

'Aqll1l1ludullt or Blue·fish,' clearly the 8ame as wlnlt HOW bears that mWH', whidl shows tllat this

111511 was fOlllld in Fil;;her's Island Sound in 1762.

"Again, acconling to Zaeeheus l\Iaey,l tbe Blnl'1l.'\h WI'fP vcry abnmlanl, about Nantucket
from the first settlement of the English on tlle j,.,lallll, ill 1(I:,fl, to 17n3. and were talwH in ;nllIlf'1l8fl

TlIlmbers from the ]st of .Tune to the middle of Septpmher. Tiley all di8flppeare(], lJowevel', in

17H4-, a period of grf'at mortality among the Imliall8 of tltllt island. It has been suggester] that

the disease wbich attacke<l the TIldinns may hayc bpeu ill eOIl"cqueu('c of an ('pidelIlit~ ill till' fish

npou which tlJe;y fed, or dOle that it invaded both fil-dl amI Indians silnultaur'ouslr, rpsultin;::: ill

almost their entirf' exterminlltion.l<

"According to Dr. l\HtchiIJ, thiOl fish waR entirely unknown ahont. N(,w York prior fo 1.'\10;

bnt ~ht>~-, began to be taken ill small numbers about tbe wh:Hn~s in 1817, amI were ulHllldant ill

1825. ImmeuS(l lllIl1lberswere canght at tIu.' Highlands inlS41. Tlw dodor rctnarl;:s, a" 11:1" hN'1l

done repeatedly h;\' others, tllat as the Bluefish increalowtl, the o;tllwt~\aglWor weakfish dillliIJiHlwll

in about, tlJe saml' ratio,

., According to Mr. Sruit,h, of Newport (Rhode hda,lHl), his fat1l1'1' nsed to catell Bllleljl8h some

time about the :vea.r 1800, when t.hf'~' 'Were vcry abundant awl of large "iu', wpighill/.!," from sixtt'en

hJ eighteen ponnoR.

llCapt. Francis l'eaRC, of EdgartowIl, also testified t.hat hiR father t-lpoke of larg-I' Bhwfish at,

the end of the preceding century, some of them w/;"ighiug forty pounds. This leayes all intr'rntl

betw~-e-n 1764 and toward the eud of the century in whieh no mention is made of the nhwtish, and

which Illay probably indicate it.'i absence, as during that time j,ht'r(>, wert· many w()l'k,~ jlulJlblJ\'r[

I Collections Mo,ssachu!lllttR HiMtoricl\! Sndr-1y for 1704, iii, ISm.
... f'rom tho lilllt <.Ioming" of t,he Engli6h to Nantucket, (16t'>H) Ii large faHlllh, called the blu,,-tJsh, thirty ur w1l;\<;b

w~llid flU fI, ba.rrel,.waa caught ill great plenty all round tho island fcom th" 1M!' "f the si:<th "",nth (I".J1<·) till Ihe
m)(ldle of the ninth month (Septem ber). Bnt It is rema.rkable tlmt iu tho J·ellT l,t34 - . . t he:.- uII d I<~W1U:I,rell,
aDd that IlODe hlIove ever been taken since. Tbis has looon a great loss to u8."-Ibid., PiI'.l, p. 159. ZlICl·bBUIl !liuey'"
AGfiOliD,t of Nantueket."
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relatiug to the local history and domestic economy of ~ew En~land, aud which would doubtless
have taken note of So cotlspicuolls a fish had it bf>cn present.

W\Vhether they existed 111lintcrrnptedl~' during the oolltur;y intervening between Josselyn's
time, 1672 (or even 165H, accordiJj~ to :Maey), and 176-1-, I am at present, unableh, say. According
to Captain Pease, they were known about. Edgartown at the end of the lal';t century.l As already
stated, Dr. Miwhill ;;peaks of tlwit' first, making their appearance about New York in 1810. They
are noted as having been s('ell ill Vine'yard Sound again as early as 1820. It would therefore app,ear

that they WMOl in sneh small numbers about New York in 1810 that the young only were noticed
flocking ahout the wharyc8, and that in ten ,years they were obser,ed as far east a.s Nantucket,
where the specimens seoll from 18~4 to 182G were ,ery small, not over tour illches. '.rho next ;vear

they moamred seven, and the third ;vear ten inches, according to the tcstimon,Y of one \vitness,

although this does not -repreRent, in all probabilit.>, the rate of growth,

.. Acconling to Captain Burgess, of l'dollument, Massachusetts, they were caught about Nan·
tncket in 1825, aud were very abundant in 1830. Dr. Storer states the first Bluefish recorded

38 having been notieed ill the present century north of Calle Cod was captured On the 25t,h of

October, 18'~7. Captain Atwood remark" that in 1838 he saw Bluefish for the first time about

Pl'O,ineetowlI. These were vcry small, the largest weighing only two pounds. In a f~w years,
110W(WCl', they he(~aUle larger and more numerous, a,ntl finally increased to such an extent as to
f~Xf'l'eise a very markell intluence upon the fj,;heries. According to the captl~in (Proceeding.. of

Ho.ston Society of Natural History, 186:~, p. IS!)), they arrive in MassachnsettB Bay in a body,

(~oming' at oll(~e, so as to ahno,;t fill thp harbor at Provincetown. In one year they came in on the

~2d of ,Tunc, and althoug'h t.he dn;\' hefore eight thousand mackerel wen.' taken, the day after not.

aile waf'! f;ecu or captured. He sa~'s that tlH''y leave about the la.>jt of September, with the first collI
Ilort,h(·asterl.v storm, aJt.houg-h stragglers are taken as late as December at Provincetown.

"According' to Messrs. Marchant and Peter Sinclair, of GloneeRter (Octoher, 1872), Bluetl,;h

madt' their fiw~t, appearanee in numbers about Calle Ann t.wenty-five years ago, coming ill p:rcat

three \Iud driving' out all other fish. They are now IDucl1scarcer than twenty years ago; ahont, th,"
same as tautog:; some seasons scarcely noticed.

"Mr.•T, C. Parker, an ag:ed g6ntleman of Falmouth, sa.ys the n.rlSt Bluefi8h seen at \-Voor}',;;

Holl in thi~ eellttll',Y waR taken ill ,Tnl,v, 1831; but bis father informed him tha,t they were abundant,

in the preeerlillA' cf'ntur,Y, a.bout 1780 or 1790, at which time they disappeared; and that, when tlw

Bluefish left, the l'CI1Jl first made their appeamnce. They are also noted M; htwing shown them·

ReIH\S at the head of Buzzard's Bay in 1830 and 1831, and, although numerous, were of small sjlle,

nll'<lSlII'illg ahout a foot in lenAth.

"'I'O/:l11m up the (widenee, therefore, in regRrd to the periodical appearance of the Blueii,;h,

we find Hotice of its ol~currel\ce in 16i2, or even 1659, and up to 1764. How long it existe(l ill t.lle

waters prior to that date cannot now he determined. The oral testimony of Mr. Parker refers to
itR occurrence at ,"Vood's Holl in 1780 or 1790; and it is mentioned by Mr, Smith as being llt

Newporr. in 1800, and at Edga.rtown, Massachusetts, about the same time b.y Captain PeaiU\.

Mitchill testifies to its oeCUITence in New York, of very small size, in 1810; and it it> rcl'..Orded as
existing again at Kantuclmt in 1820, and about Vtood's Boll R,nd Buzzard's Bay in 183!) to 1831;

nlHI a little later at llyanllil,. In 1830 it had hecome abundant about Nantucket, anu II,! tlJe {,tIl

I Pro$id"nt Dwight h"':l.r~ w itn".... to rho fact that BlncHah ware /l>bundllut in the IS l.Lrraganllllt~ Bay region /l.l; b.ttl
'1L!l 1780, " The HorS', M:wkerel formerly frequented tllis CO&l:lt ill irumenlltl numbel'll, aud in tJle Ileaaon were constautl,';'
to I,,, fonnd in the nm.rk(,t. But nbout I.he cloBe of the Ruvoluti onnry Wat the~' forll(lok our watem !tud have not made
their nppeMunce siuee. Tbey were "lltC<lmed II g~nt delicncy, and lloretbe WKeBt of t,he _ckareillpeciee.-Not!i on
Fi~h»8 of Newport, Uhoae Island. Dwight's Tra.vels, iii, 1822. p, 50. .
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of 18;H it was first noticed ill l\fassaehusetts Bay; aud then rear by ye:lr it bee-arne more autl more
nUlIlerou!'., until now it is VCl'.Y almudant. Sever,ll aecoutlt" agree ill refel"elJc~ to UH' very large

size (e"en to forty or fifty pOlmtlS) of those taken ill the last century.
"Fllrt\.l~I' rl!l,,~;'lrch intD 1l1lCii'>llt l'CCOfU", may h;nd to tht·ow more ligllt on tlw early lIi"t\)1".'" of

the Blucfish, and CVl'1l materially to change tlle mmelu"j\lln; already re:whell. It will be olt~l'rvt'11

that the references to its occllrrelWP, from l'7~O to JS(lO, are Oil tIll' te",tiUlons of ag-ed pcn;U1J;'; who

ha,e heard tlH;ir fath(~rs speak uf it, altllOugh I filld lIO print.l'd r1'e:ortl:" anywhere in refefellC(·, to

it between 176:1 and I~IO. l'he rate of prog-n·ssioll to thl) llOrth ot Capl~ COll 1 ha.ve <H Ill'eS\'nt IlO

means of illdiclltiug, altlJOuglJ tllt'y pmhably gT<lll\mll:-- extenuc:d fartlWf and farllJer 11ortlJ, all/I

may possihly oenur much farthl~r east thau WI; Lave an:-- mention of at llrespnt.

.. Durillg the present century the maximum of almndunce of tlli'se ti"lJ off tlJl~ middle coa,..;t of

the United St.ates appears to have lwen reached from 1ioJ50 to l,sGH. 'tile te"tiIlloll,Y dlCitt~d from

,-arions parlies, as well a,8 from printed recorlls, iJl(lieat.t's a. deerease "iJlcl' tlJat period mneh gn-ater
in SOllie lomllitics th::w otbers. About New York they aro said to hav(~ been UIlUi:lna,Jly pleHt.\' in
the ~l1mllel' of 1871, hut farther Bast tIJe diminution which had llt'en obser'i'wl ill previolls years
a.ppeared to continue."

Since the writing of the a.bon', in H~71, there 1m" be.en 110 special change in the ulJUlJdunce of
Bluefish. Thpy art; quite sufficient in IIumber t.o snpply the demand for t.hem and to make gn-at
inroads upon the ot.her fishes, some of whicll, like tht, menlm,dcm and IIIHckerel, would lu>'rhapH, if

undillturbed by the Bluefish, he more valuable than they are at llresent. They lm,e llO'W heen
with us for fift," year". 'Their nHmher8 are i';U bject to periodical variation, of the ea.use of which

we are ignoraut. It is to be regretted th,1t there are 110 records of it in the Soul h A Uautic; States.

If such existeu, we might, perhaps, learn 1'rolO them that the BInefiJ;;h remained ill those wat,(Jrs
whilt, absent fh)ll the llorthem coast". Only oue statement is to he flllwd wlJich co,en, thi8

period, :iIthough Lawson, in Lis •• Hi.story of :North Carolina," published in 17U9, alld Catesby, ill

his" Naturalllistory of the Uarolinafl," puhlished ill 1743, refer to its presence. In" Bartram's
'l'ravels," published ill 17Hl, •• Skipjack" is mentIOned 38 one of the rnost ahnndant fish at the

nlOutb of the Saint J Ohll'S HiveI'. \V!lcn Bluefish again bec.'lUl(J abundant their llresence was first
noticed at the South, und the;y soem to L,tve made their illroad8 from that direction. The Bluefish
was unknown to Schoepf, if we ma,r judge from his work 1111 tb e .1 Fisheri('s of New York,'1 pll hlished

in 1787. Dr. Mitchill recorded their frequent capture about :New York in 1~14, though before lXlO
tbeyare flaid to be unknown in that locality. In 11)~5 they were abundaut II ere, and in 1841

immense numuers were captnred in the Viueyard Sound, aile} about loll.lntuekd th~y were OIl the
increase frOll 1820 to 11'3(1. It is certain that they had not reappeared in IS:!:: ill ~arragan~ett

Ea.y, for ill •• Bertram's Travels 1J it is stated that, though formerly abundant, the~' had 1I0t been

seen in that region since the time of the Hevolution.

TlLe tirst one wlti.eli was lloti.ced llorth of Oap~, Cod was <llilltm:ed in Oc1obe,r, 1&17, ""hUc we

have Dr) record of their apIJearallcc about. Gape Auu befort\ 1847.

FOOD AND VORACI'J'Y.-The Bluensh is a L'arnivorou8 llnillal of t.he most prOlHHtIICL>.d t;rpe,
feeding 8ol~I'y upon other fish. In this COOlwctiou it cannot be Ollt of place to rt'Jlrillt rrote~l';or

.Baird's remark!> upon this l:lubject, which have l>een 80 oftell quoted during" the past ten J't'ars :

"There is no parallel in point of destructiveness to the Bluefish arllOug tile marine ,,>peeies 011

Our coast, whatever may be t,he case among some of the carnivorous fish of the South American
waters. The Bluefish has been well likened to an animated chopping-m:ichiut', the husillCSS of
Which is to cut to pieces aud otherwise dl'stro,Y as ma.ny fish as possible ill it given "pace of time.
An writers B,re unanimous in regard to the destructiveness of the B1uefigh. Going ill large scbools,
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in pursuit of fish not IllU(lh inferior to tllf'lUsehe.'l in size, the;" move along like a pack of hungry

InJhvl', dcstroying en.>I',rt1lill;:; lwtclI'l' tlww. '1'lwir tmil is marked by fragmeats of fish :lnd 1J,r the

fitaill 0(' hloo(1 ilJ the sea, ns, wllt'n~ tlu> til,It is too large to be swallowed entire, the hiuder portion
will IItl hitten 011' alJd {be a-ntf'dm' p,Ht al1owt~d 1(; float :twll'y or sink. It jJ:l even maintained, with

---;reat earneslllPss thar, Ime1l i ..., tile g'lIl1tOIl~T of tIlt' fi.sh, that When tlle stomach hecomes full th{~

~JltNIL"are di"goJ'W~tl aIHI then again filled. It is certain that it. kil1ll m:lll;Y more fish than it
n,quil'e.'" fol' !t,,, own ''''llPIJOl't .

.• Tlw YOHlI!;est thIll, ('qua []y with the older, ptlrfofm this function of destructioll, awl althougb

Uwy (wl'asillnally dt'\"Im)' {'rabloi, worms, ele., the bulk of their sustenance througbout the gl'l'l1ter
lJart of the ;\'(';11' i,; (1min~(1 from other fish. Nothing il3 lnOi'e common than to find n l3JDall Bluefish

of sis 01" eight illdw.'> iIJ kllgt/l unuer it school of miunoWI:i mIlking continua} dat'lhei$ and CI1'IJttlre/S

llllJOUg UlI'llJ. The stotO:whl'i of the Bluefish of all sizes, with rare exeeptioml, artl fOlltulloadetl with

the otlH'r Hsll, sometimes to the number of thirt~y or fort,Y, eitber ent,ire or in fragments,

"Al:\ already referred t~), it must. also he burne in mind that it is lwt merel~' the small fry tlJat

ttre thu.", uevonrell; and which it is expectwl will fall a prey to other animals, but. that. the food of

the Ulut'llslJ c{JlI~ist.s very largely of individuals 'tYhich have already passed a large percentage of

the elHtllCe~ against their attainiug maturity, ill any of them, iUdeed, llad ng arri veo at tlJc period

of "puwtJin:.:'. To make the (:aH(\ more dear, let us realize for a moment the number of Bluefi"h
that exi.'1t on our coast ill the summer f;tla.sOIl. As far as J can a,scnrtaill by the f!tatisties obtained

at the fi:;hillg statiollS OIl tIle Kew Eug!ulltl coast, as also from the rP,col'Jli of th(~ New York
IlJarket.,;, Ilindly huuiM\e\l hy Mhltlletoll &, (Jarman, of the Fulton Market, the capture of BIl1efit'h,

hom New ,Jersl'Y to lI:{\ltlomoy, during the SeallOJJ, amoulltlS to not, less than one milli(HI illdiYhlual",

averaging fjo,re or ."IX }>ollnds ~ael..t. '!'hose, however, who lJavB !!ccn the Bluefish ill his native

waters, awl realized the inlIllCn8e number there exiating, will he quik willing to adxuit that {1mb·

8ul,r 1/ot (Inc t/!<.lJ itt it thousand is €l'(W tak~IJ. ~J'y man. If, tlw~t()J'f', We lluve IIll actual ~apture of

one willi OIl, we may allow olle thoul5and milliolls as vccurrillg" in tlte l-'xtellt of our coasts re-ferre.d

to, l','en neglecting th£' smalll'.r ones, wuich, pt\rhalls, should ahm be takl'11 111\0 t.\l(>, ac.eount.

"An allmVllIlce of ten fish per (illy to each Bluefislt is not exces1::Ih-c, according to the telltimollY

·el iei ted from t-lHl fifiluCrIllCl.l aud 8UlIst.au tiated b,Y thH 8tOlll ,u:h 8 of tholltl eXaIlIilled; tbis giveEl tell

t!lOu,.;and millioIH, of fish dC1::\t-roycd per day. And us the period of the stay of the Blueftsll 011 tbe

"Nf"" England eoast is at lea.st olle hUlJdrNl and twenty days, we have ill rOlllH.l numbers tweI,a

hlllHtrt>d million miliiOl11::\ of fish devoured ill the course uf a l'eilson. Again, if each Bluefish,

M'l'ntging fin~ 1)Ouuds, dev01\rs or dcstroY<:I eycn balf its own weight of otber 11Mb per day (amll
am Hot .sllre that tne estimate of some witnessefo! of twiee tbis weiglJt is not more nearly correct},

We will have, during the !;illlle period, a daily lo~s of t.wenty-five hundred million pounds, equal to
thrcl' huudreu t.housand mi1llolJf\ for the season.

"Thit> estimate fl.ll]llielO to three or four ~·ear old fillh, of at least throo t-ofl."c pound!> iu weight.

""c mu:st, however, allow for t1l0S6 of swaller !:lize, and a hundred.fold or more ill number, all
eng~lged simultallPUut>J.r in the lJut<:bery refl:'rred to.

"'Ve can scarctlly cOIlceive of a unrober so vast i and however much we, may diminish, wit,Wn
l1:laSOlJ. the m.•timate of the lIIUllber of BIu('fi.sh and the average of tbeir capturea, therestil1l'eniainB

an appalling aggregate of destruction. While the smallest BlUefish feed UPOll the diminutive fry,
those of which we have takCli account C;l,pture fi/;h of large ail.e, Ulany of them, if not capable of
rt'Pl'OO nctjoll, Lein,g- w jtlli n .at least one or hvo years of that period.

" 1t 18 estimated by ver~· good authority th:lt. of the spaWll decpoaited by any fish at 3 gi-vell

time not more than thirty per cent. are hatched, and that leS& tbanteu !lel' ~ut.attaiD an
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age when tlIey are able to tt\ke care of them~eh'es. As tll\'ir age illCre:lSes, t,lwch:lneeR of reaching

maturity become greater and p:reate:'. It is aUWllg the ;;lllall residuum of thiR elw,s th;lt the ::I;;Cl1c,)"

orthe Bluefish is exereifled, and wl.tatf'ver reasonable reduetiotl may he made ill our pstilll::lhc, we
CUlIIlOt doubt that, tlll'S' exert a material illtluellce.

.. The rate of growth of tIm Blul'fish is alISO all evi(]t'IWe ot' the imlllC'llse amount of 1'0011 tllt'y

must consnme. 'fhe yOllng flsh whidJ first apIlF<tl' alollg till' short,S of Vine~-llI"d MoulJd, ahout lhl~

middle of August, are abollt 1i vc iuches in lCllgtll. By tIll' hl';:..;i Ullin;:..; of SClltl',lll bl'1'1 bow(>ver, flH''y

have rl':lcheu six or seven incheR, aJllI 011 tbeir reilJl)lcariUl('e ill the second year tlwy nl{'a~Jln'

about twelVt~ orfifteell illches. Afh~r this thpy illel'eas(, ill a. ,'lrill mOl'e rapi(! ratio. A ul:'h which

passes eastward from ViucyRrd Sound ill the MjJring:, wei~hing jive POll/HIs, is I'epreslmte(l, al'cunl

iug to tlJe general impre:,;sioll, by the ten ttl fif[ (~I~n jlOlllHI /ish of the alltuHln. If fhis I\{' tho f,mt-,

the fish of three or four pOllnds wbieh pass aloug the l'oast of Xorth Carolina in ~larch rctul'U to

itin October weiglling ten to fifteen pounds.
"As ahead)' exphlined, the relationship of tlw8e fiHIJ to tIl(' otlJl'I' iuhaIJitaul8 uf the st',a. il:!

that of all Illlmitigatml butcher; auu it is able to eOlltelltl sucees"fully with any uther l:ipedes not

!'upe-rior to itself in size. It is not known wlwther au entire sehool P\'('I" unit" in an a.tt,wk upon

a parti(~nlar object of prey, as is said to he Hte case wit.h ~Jle ferocious tishl'" of the ~outh Amel'iean

riVt~rs; l;hould ther uO so, no auimal, however large, could withstaml their OlJslanght.

"TIH',\' appear to eat anything that swims of l'luitahll' sizt'-tish of all k ill(JS, but perhaps more

espedall,v tbe menhaden, which they seem to follow along- the {'(JaM" aud which they attack with

I>11ch lerocity as to ul'i,'e them on tlw shore, where they are sometimes piled. up jJi windrows to the

depth of a foot or more.

.. The amount offoou they destroy, enm if the whole of it be not aetually COlJRnIlJt~d, is almost

incredible. Mr. 'Vestgate (page 33) estimates it at twiee the weight, of the til'll! ill a day, and this

is perhaps quite reasonable. Captain Spindle lJ:oes 80 far as to say that it will destroJ' a thousand

fish in a day. 'fhis gentleman is also of the opiuion that tlwy tlo JJJ1H)h more IlllI'm to the 1i:.:;hes

of the coal'lt than is caus(;d by the pounds. They will g"t'ncmll;v swallow a fish of a vcr,'. large size

in proportion to their own, sometimes taking it llown bodily j at othcTR1 only tilt' llOstcrinr half.

'.rIte peculiar armor of certain fish preYent~ t.hllir bl~jJl~ f.akeu ent.ire j and it is not nneOllllllOll to

find the head of a sculpin or other fish, whose hOlly hml evidently been cut, off hy the BlIlt'til'lJ.

In the summer tilDe tbe ;young are f]uite apt to e8tablish tlwUlseln'R sin~ly in a tilyoritt, locality,

and, indeed, to !\C{'AlIDllallY the fry of other fisheR, mmall,'" pla~'in.l!: velow them, and en'r;\- 1I0W amI

tben darting upward anu capturing' an uuloeky indiviJual, wlJilt~ thu rest dash away in cw'ry

direction. In this manner they attend upon the ;YOUIlg' mnllet; atherinalii, etc. Th('~v al'(~ ,-ery fond
of squid, whicb ma,y ver;y frequeutly be detect.ed in thdI' f;tolllac!Js. In August, lS70, ahout l~ire

Island, Mr. S. 1. Smith fonnd their stomachs tilled with marine worllls1 a species of lIetcroncTcili,

which, though u8uall~' burrowing III the lllud, at that season swims fred.)' toward the surfaec

in connecti<lrl with the QperaUoll of ooprodu<Jtio!l. Tllis, like the ",quid, is n fl}\"vrite bait for tho

Bluefish; and they a.ppear to care for little else wIlen these arc to be had. 1'his fact, probably

explains the reason why, at certain 8eliSOnS1 fJO mat,ter how abundant the fisll may bll, t!W;\' (JalJlltJt

betaken with the drail or 8qllid boat."'
~-----_.------_._---- ...~---~-----_.~.~~~~~---- .•.. ------".._--~.~_.-

fl3l11~fli;he followiugu:tmct (row the'· Glol1cest.erTdt'grupL" of June~, 11:'70, gi ves an idea of tlwil" illllll"1\U· "pOll other

,"ABlmDANCE OF FI8H IN NEW JftR.8EY-H!70.-Acc,ouuts from };ew J()nwy ~n~' th:lt the Hluellsh came ill at Barne.
gat Inlet, last week, .woopiuR" through t.he ba.y, over flats ll<! woll,t!; through tho channcl, d'ri dll" milUmm O~ hllShds of
bnnke..rtl before tLew and tilling the covet>. "relllul, cli"chtM, and i,onul> ill llJe mt.lauu \Vb full. At i,lI tic< Egg: 1I.H' [,,, ..
IWet they drove 8bad on MOl'll 80 that people gathered thew nl' iJ)" wagon-loads. Fish 1io in ;,reeb, I'0llds, elc., along
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'l'he lnuefish are believed to have had a vcry important influence upon the ahund::an<:e of
oth('r species on ~Om(1 parts of the coast. Tlti~ has hpt'll lIoticed eRpedally on the nor1 II r,;ide of'

Cape Cod. South of' Cnp~ Cod the small fish OC(:\lr ill such ellormous abundance Ihat even tile

voracity of IUlUiolls of Htuell><;h eould harlll~· 1l1'0lluee allY et1'ect 1llJon the!lJ. Uaptain Atwooll baH

recorded his Lclief that the advent of the BJut'fi,;;h (hove away the plaice or l:1rge tloundf'l' from

tho~e wa tel's, not. so milch by their direet attacks upon them a,'! hS dm;troyiug the squid upon
wldeh tlw la tter formed,}" EmhsiM,pd. He is also of the opinion that the muckel'cl onoe, for a time,

were nlrect(~d by them. 'fhe rna-ckereI lJa,v(1 "iHce returned to tlJolole waters in their wouled
lmm\.w,n\, lmt t\l~. llllwti\>h ~re not. ll{)W 'Anffie\('Tltly pleuty uurth of Cape C<Hl to interfere ...\'ith them.

The tlight of tlw mackerel was not an tlIlInitig"ah'd evil, however, sillce, U!o\ Oaptain Atwood poiutt'u

out, the nnmiJer of lobsters for a time was very considerably increased. 'I'he mackerel fed t1110Il
tlH"ir eggs, and when tlH~~' were driven awa>' hy the Bluefish the lobsters had a better eha,nee to

lllulti Illy.

"The llluefish sometimes make their wuy HII the riveTS to a eons.iderable distance, t,he adults,
bowlwer, apparently never £'ntering the perfectly fresh water. They are found in the Potomac as

far north as A(juia Creek, and ablO f<lr up the Hudson; indeed, the young of the ;year ar.. taken

as high as Sing SiIlg on the Hudson and other tidal rivers, where the water is entirel,)' fresh."
R}~PR01)trC'J'lON.-"LittJe is known of their reprodnotion. Dr. Yarro w does not give an;y thets

ill regard to this subject" at Fort Macon, eXCI'pt that fiipj-l,WU was seen to run out of a ~l1lall

female caught July 14. Dr. Holbrook is :tlso Rill'nt 011 this head. Mr. Genio C. Scott 8a~'s the

spaWlling h...ds are visited hy the parent in June, and com,ist of quiet nooke or baylS. :Mr. H. B.

J{oosevelt slaws that vel'.v diminutive ~'oung OCcur in immense numbers along the C03st at the end

of September or beginning of October ('Game Fish of America,' 186:!, 159). I found tbe young
t1811 at Carson's Inlet, Bea<>ley's Point, :New Jersey, in July, 1854, two or three inches in Imlgtb,
and more compressed tban the adult; but farther eal'\t, on Vineyard Sound, although diligent
search wal'\ conducted, between the middle of June and the first of October, with :most efficient

apparatus in the way of fine,meghed nets, I met with nothing excepting' fish that m:.tde their

appearance all at once along tbe e<1ge of the bay and harbor.
"A(~cordiug to Uaptain Edwards, of "food's Roll, a very accnrate observer, they hal'e no

spawn in them wheI' ia Vineyard Sonnd. 'l'bis statement is corroborat-ed by Captain Binokle;Yi
and Captain lhtllett, of Hyanuis, 'does not know where they spawn.' Tbe only positive evidence

on this Ilubject is that of Captain Peage, who states it as the general irnpression about Edgar·

town that tIll')" spawn about the last of July or the first of August. He has 8een them when he
thought they were spawning 011 the sand, ha"ing caught them a short time l'efore, full of "pawn,
!lud fhllliug them afterward for a time thin and weak. He thiuks their spawning ground is on

the whitt.l ",andy bot,tom to tl-Hl eastward of' Martha's Vineyard, toward Muskel"get. While not

discrediting the statmneut of Mr. Pease, it seems It little remarkable that so few persons on the

easfern coast Imnl noticed the spawning in summer of tbe Bluefish; and, although there mRy be
exceptions to the fact, it is not imlJossible that tbe spawning ground i/:'l in very early "pring, or
even in winter, oft' New JerlSey and Long Island or farther south. It is not impossible that, at· a

--_._--
the meatlowH two feet deep, 80 tllll.t one can take a common fork and pitCJh them into i\o bont or throw them on the
bank. In some places the.y lio in windrows on the meadow.. Wll"'TtJ th" tid", has taken them, BO they take large wood-
!lC(lWII 3loug8ide IUld load them." ,

1857,-" Blnefulh were vory pl8t\ty off our shores in the ea.rly part of autumn. They Are great eJlewiell to tJla
menhnden; and for I16veral days sllch II. war raged thJl,t the beaohtl!l were strewn with d~ fitili, chiefly of the latter
.peciea. Mr. Lewis, tue historian, 8IIid th3t in two tidtm he picked up nille buehllls and burllld them in his garden fur
lblW1lre,-LHW18 ....ND NEWHALL, p. «>2. History of J..ynn.,
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Buitable period afrer Bllttwning, the ~..oung, in obedienoo til their migratory im'itinct, ma.y move
northward along the coast, growing rapidly as the:r proceed. Thu, explains the' almost sutluetl
appearance of :fish of :five inches about -VYood'/':\ Holl.

"\\'e haYll the statement of Dr. Yarrow tha.t vast schools of' small Bluefish were met with in
Beaufort Harbor durillg' the last wllek ill Decemher, 1871. 'l'hese were in company with small
schools of ;voung menhaden and yl!llow·tail sh~t(l, and were apparently working their \Va,v toward

the sea h,v the route of thn inlet. Vf1.ICn ohsen'l'd, they were coming from the sonthward through
the 80Ullill moving very slowl;y, at l1mes lIearl,Y lea,'iIlg it, and tlJeu n'turniIJg, 'rile largest were
ahout four inche!:! ill length, and other!! were much smaller; and as many as t,went.r sebools were
observed from the wharf Itt Fort Macon, each of them Ocetlp~-ingan area of from sixty to eig·ht.y

feet square, and apllareutly from foul' to six feet ill depth. 1 would lint he much ~mrllri!:!ecl if tuese
fish should prove to ha.Vt~ been spawned late in tbe .year off tIll' southern coast."

Diligent research by nmner01l8 inqnirl:rs during' a lwriod of tell yea.rs has failed to add any
thing of importance to what Professor "Baird has already stated ill the paraltt'aph above quoted,
and it may be regarded as almORt certain that Bluefish do !Jot spawn in onr inshore waters. The
only important contrihut.io]l to our klHl'wledge 011 this snl~jtw,t is found in the notes of Mr. Silas

Stearns, who believes that he has abundant evidence of their spawning ill the Gnlf of Mexico.
His remarks are quoted ill full below. Thc Uon. Uobert B. ltoosevelt reoonls that he obser\'cd

the bluefish fry less than an inch in length in the inlet of I"ar Rockaway, New York, on the 10th
of Julr.

SIZE.-"The size varie!:! considerably with season and locality, those spending the summer

on the southern coast, o,(\cording to good authorits, rarels exceeding two or three pounds in
weight, and being generall,r considerabl;y lells. The 1'Lrgest summer specimens are those found
fa,rt-her to the eastwa,rd, where they are not uufrequently met, with weighing frolll ten to fifteen
pounds, although this latter weight is quite unusual. Mr. Snow, howen:r (page 44), mentions

having seen one of twenty-two pounds, and others gin~ as theil' maximum from tburteen to

twent,y. The 3.\'erage size of the schools in Vineyard Sound, during the earl~' seasou, is from tive

to seyen pounds. The schools, however, that make their appearance in October embrace many
individuals of from tell to fifteen pounds. It is, therefore, not improbable that the diff"l'rence
between the fir8t·mentioned average and the last represents the increase by their summer fceding.
As already remarkedl Bluefish in the last centuT;y sometime8 at,tained 11 weiglJt of forty or fifty

pounds in Vineyard Souudj.according to Zlwchens J'ttacy, thirty of them would fill a barrel."

"Forest and Stream," June 25,1874, states that L. Hathawa.y, ('sq., a veteran fisherman, while
fishing from the bridge at Oohasset Narrows, Massachusetts; with rod a,nd reel, cl1}ltured a Blue
fish weighing twenty-five pounds. The largest llreviousl;\' caught weighed Heventecll pounds.

"On getting back to the Oarolina coast in the early part of November; aeeording to Dr. Yar·
row's statement, they Me from three to five feet in length and weigh from ten to twent,v pOllitt]".

Wilat l~ornes of these large il8h, that BO 1'ew of them an~ ~een ill the ea,rly l;>;prillg, it i8 i1nposBiNe

to say. If it be really true that they are mucb acarcer than io the faU, we may iofer that. tlleir
increased size makes tbem a more ready prey to the larger fish and cetaceans, or that t,he.v have
accompliehed their ordinary period of tife; possibly that they have broken up into smalll)r llUrties,

less conspicuous to observation, or that they have materiall;}' changed their localit.y. The aYemge

lengtll of the fish that appear in the spring oir the coast of Virginia and the tlouthtll'o part of New
Jersey, according to Dr, Coues, Dr. Yan-ow, and Ill;}' own observations, is alJout one toot, being

Probably about one year old. As a general rule, those of the smaller size keep close to the shori!
and can alwaYlJ be met with, while the larger ones go in schools andreruain farther outside.
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"I wa.s unable W obtain an,Y very ;VOllUg fish about Wood's Holl in 1871, the slll:1llest found

making their appearance quite suddenly alung the coast, especi,llly in tlw little bays, about the
middle of Augu1ilt, aml then Weftlm:rillg ahout t\.\'t; by om; u,nd. Que-fifth iu(',ues. By the (',ud Qf

September, how!-ver, these lHtU reaehed a !eng'tll of !:lCVtJU or eigiJt inches, and at the age of about
I.L ;year the,,Y proIIII hly eOllstitute t.he tweh'e or fOlll'tl'I'1l filCh n"h l'cfened to :11'\ oc('.Urrilig along tbe

soutllel'1I eo;t~t,. The iil"l of the t,hinl year, or those twu .ye,U's old, al'e possibly tile thI'(~e-pouud

fiBh, while the fi\'{~ tn OK\Ven lIuuml ft"h. may be coui'ii(lered:1 ,Yenr older still. ACCllr:ltC olJserva

tiOll!:l are wantillg, however, to detcrmine these facts; as also whethur the.r require two ,years} or
three Ot' more, W attain .mfficiellt maturity for breeding. As filr fl>l I kuow, tller!.! )1,; uo appreciable
llitlerence hetween the sexes in their rate of growth or weight, exccpting that the fcmaJe i~ likel~r

to be a lit-t-Ic deeper ill the body,'}

A Bluefish wt'ighing oue pouud measures about fourteen inches; two pounds, stl.entecll
inchcs; thrt'c pounds, twent''y~olle inches; four pounds, twenty-four inches; five pounds, twenty
six ine1les; six pound.'!, t,wellty-six to tweuty-seven iuebes, liTHI eight pounds, twenty-nille inches.

STEARNS ON BLV.B.PISH IN TUE GULF OF MEXlco.-~fr.Stearns' notes on the occurrence
of th e B Iuensh i u tho 0 u 1f of lHeXfCO are 80 impl'rtant that they are quoted here in full:

I'The nluefish is abundant in 'Vest }<'lorida and a8 far west as the 1I'Iississippi River, but- is

rare Ill' not, found at all in othcr paut,s of the Gulf. At Pensacola and vicinity it is at certltin
I3Clt1301l13 oue of the most, important fishell of trade. Here it is caug-ht only in seines and when
migratillg, durillg the liUIlths of April, Ma,v, .Tune, November, and December. It usually aplJeflrs
011 the coast in A}lril-sometimes a. little sooner~andcomes from the southeast, swimming directly

in from dt'.ep wltWr, or llarallel to the land) aecording to the condition of the sea.. Ito sometimes

swims Ill'at' the snrthee} either to sport or llre;r upon smaller surface-Mwimtnillg fislICS, but more
commonl.y at 80nw depth in shoal witter along the beach. ),{u,n:y schools are obser\'eu throu~h the

months of AI,ril, MaJ', and June approa-ching tho land from the eastward, and it is ~upposed that
there aI'Il ;;everal distiuct 'runs' in U..tat period. 'rucse 'runs' take place every year, althoug'h

much larger ~nllle ,years than others. It is usually the ease that t.he fish arriving in the I:>prill~ are
swail, avcraging two and lL hu,]f pounds weight, and that thos(~ eallght in t.he fall are Ia.rge,r, aver

aging foul' pounds or more. A few very large individuals are foumi in both seaw)Ils.
"In :\la;y and ,J ntle Bluefish enter the baJ"s. They remain for SOllie da,Ys ill the swift tide

wayli! when inside, and then dhmppear almost entirely from ubservation. A few are taken through

the sumiller with hook and liun in the bays aud at sea. Except~g the smaHe!:lt ones, all the

Bluefish contain spawn when they a.rrive in the spriug. 'Vith the larger fish the spawu is nearly
ripe, ami with the smaH and int.erlllerliate size is found in nearly aU sta,ges. April 29, 187!l} I
examiued two female Bluefish, v.eighill~ seven and eight I>OUII(ls, and fouud spawn almost ripe

enough to flow from the oviduct. The same day others, smaller ones, were examined, in which

the ovarie!'! were scarcely viHible. '1'11£1 spawning season of the Bluefish includes Be\'eral months,

I think, whieh are May, June, .July; amI August,

"There can be )10 doubt of ita spawning in the baJ's, 8ounds,and bayous., as all evidence
gained goes 80 fa.r to prove it. On June 1~, ]878, aud August 9; 1878, I caught young BlnefiBb of
about three-quarters of an illch in length in Pensacola Bay. These fry were very active and gave

me no little troublo ill capturing them. 'l'heir color was a brilliant b'Toon, which faded consider
ably when placed in 3olc01l01. These, with others} were sent to the National Museum with mY
llOliectiona of that year. MUll.}' other flpecimen8 of about tha.t size were seen in August, bllt

escaped my net. During the nlOntbs of .NoTeDloor and December Ulally 8lUallschoolS of Bluefish

am seen to paM out of the inlet8, and, if there is not much surf; to follow along the b('i\cb e&6twanL.
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Bluefish of all sizes mlt,Y he seen at this time, the smaller ones measnring in length three to five

iJlch('~l the intermediate size.'! ten, twdn', and fifteen inr:lICs, ;:uHI the large ones from the last-men

tionc(l !Sizc tD a tlize wf\ighing fifteen or eighteen Jlounds. Ten pounds is not an llluumal weight
fur largoe Hlndh;h, bnt tllOse of eig-hteen pOllnds are rare. Bluefish aTe said to bl..~ more alllllHlant

Oil t.l.li" coast timu formerly, :LillI all.'" dlallge ill tlH~ last five ,v"an! has teudell to au illerpasp rather
than It decrease, It if; all exeeedingly voradou... fish, preyinll uJlun any kind of fi<.;h thml1l!ll whid.l

its teeth call cnt, and which it!'! jaws call sllrronnd. I think its liIi~rator;r mOl'PlHent Oll this !~Oast

i." c:~used more 011 aCCoLlut of its food becuming' !!C;J.lcer in cold weather than on aeCoUllt of its
being illtluenced b,v the challgc of the tenlJll'I';iture of the w:ib!l', for OJI the coJde8t day..,; of tilE' :'o'ear

(ill December) Bluefish an~ tiometj mes eaug-itt in shoal wat,er in gnmt abundauce at! well as a,t any

otber time, The 131nefitill is one of the cllolct,,,t food·fishes of this c{last, and is mueh us!~d, hoth

f'l'esh and salted'!'
EARLL O:N 'I'HE BLUBFISH IN NORTH OAIWLIKA.-Below' is giW'll all outline of the winter

Bluefish fisheries of the Southern coast as gatlwred from notes made during the yisit of Mr. It. E
Earll to that region:

The large fish are taken ill two localities-tirKt, a few milt'S off Cape :1\oIay, and again OIl the
Oarolinlt coaJ;t between Cape Henry and OCl'lwoke Inlet. Tlwy arc most auuntlunt bet-weell Cape

Hatteras ami New Inlet. Small fish frequentl.... enter the sounds during the summer mont1.ls, and
have long been t,akell b,v the resillent8. '.fhe larger OIH'S Relrlolll enter the illlehl, bnt. l't'umill Ileal'

the outer !Shore, where they f(~cd IllIOn til e mell !.laden, ~1.lad, and alewiYes, d U.l'illg the seasou of their
liIigrations to and from the larger sound." in fall RUt! spring.

Apl'uxently, the first that was kllOW11 of tlw pre8ence of large 1nueJi81.l in this regioll waH in

1842, when a quantity was taken ill a haul-soiue near New Inlet,. Gill-nets WHre first uSt'd 1'01' the

capture of the species in this locality in 1847, though the..\" were not generally adopted till sev(~ral

year!:! later. The first vessel visitNl the. reg-ion in IH6fl, anti from t!.tat date to 187!) .six to t,welve
sail came l'('1gularly to the loea.lity. The fishery reached its height hetween 18'/0 a.nd 18'W, whell in

addition to the vessels fully one hundred crewI'; of five men (;ach fl"hed alOllg the .sllOres. 'I'he

catch varies greatl,)! from time to time, as the fish are cOIl.\\tantIy 011 the 111O"e awl oftt'n go lw,ynnd
rcacl.l of the !:ieiue8 and gill-nets. SoIDe l:leaSOIJ8 eaeh boat's crew has [t\'craged fi:lUr ur five thou
sand fi8h weighing ten to fifteen pounds each, amI again the;r have taken almost nothing. Fre·

quclltly the bulk of tbe cateb of all entire I:lc~on is taken in three or fonr days.

Since tbe winter of 1877 and 187ri the fil:lh are said to have been much le!:!8 almllda,ut alld of

smaller size. In tbe winter of 1879 and 1880 about sevents-five crews were engaged in the fishery
from the first of NO\'ember till Chri!ltmas. The total catch die! not exeeeti fift,y thousand fillh

l:wcraging six pounds each. The small number taken is llarliall~' accounted for by the fact that
.lllauyof the fil'Jh w(\re so small as to reatlily pass through the meshes without being caught.

During my vi.sit in May, 1880, large schools of Bluefish were reported along the shore, and a

consitlerable number of shad aUlI other slH..'eies were foulid upon the beach where the.y had been
driven by their pursuers. A good lllallY Bluefish were also stranded while in pnrsuit of their prey.
It seemed that there is no l"ft'ISOtl to helieye that the fish haye perma.lH'ntly left the coast, or tbat

they &I'e even 80 scarce as is at present claillu\ll~ tor the meu have fished with little reguJaritY1 a.nd

have gone only a short distance from the shore, while the bulk of the Bluefish Inll,.\" have been
fartber out.

USES.-This iH one of the most important of our food· fishes, and surpassed in pnulic estima
tioll ouly by the Spanish mackerel and the pUUlpano. It may be said to furnish a large part of
the supply to the middle and Northern States. It is a standard fish in New York, Boston, and
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other seaports, and is carriell in great numbers iuto the interior. Its fiesll is very sweet and
sa\'or,Y, but it does not keep .er.y well. In tlle Viut',\'ard Soumi the fh;hcrwen are in the habit of
crimping" their fish. or killing them, by cutting th"ir throats in I>;uch 11 manner that they bleed
freely. Everyone who has opportullitiel; for o1Jsel'vill~admits that fish thus treated are fur I'IU[Jtl

rlor to auy othel'R, Great quantities of Blnefi~h are frozen in 1'\ew York for winter con sum ptlOll.

Tht·,Y Ule still comddercd unlit for food Oil onr ::louthern coast, aurl Iwell ill the mad,ct,s of \Vuf\liillg

ton, Distriet of Columbia. 1 have freqnently been stopped b,Y tisll-dealers who asked lIle to assure
their l.m"tomel'~ that Bluefish were eataLle. They arc growing into favor everywhen', however,

.iust 11-1; tlwy did ilL Boston. Captain Atwoud tdls llW that ill J80;) Lnt, vel',\' few weHI .mld ill Boston,
and that the demand bas been increasing ('vI'r sine(~. ',"'hen be firM, went. hi Hostou with a load
of nluetisl! 111\ ~ot two cents It pound for tlwm; tLe second year tlwJ wete seareer and lI(I got t,wo

and Olle-half cents, and the year aft.f\rwards thret.~ cents.

147. THE COBIA OR CRAB·EATER-ELACATE CANADA.

This fish, known ill the Chesapeake Bay a" the I' llonito" aud "Coal-fish," aud as the" Sergeant
fish" in Southern antI Eastern Florida, and ill "'"cIStern 1<'lorida as the "Ling" or "Snooks," is con
sidered one of the most important food·fishes of .l\lar.yland and Virginia, though it is but littll;\

known elsewhere, Like the Bluefish, it is cosmopolitan ill its distrioution, having oeen recorded in
the seas of ()hina and Japan, in Southeastern IlindOl,tan, ill the .l\1aJa.y Archipelago, on the coast
of Brazil, in the West Indies and tbe Bermudu.R, where it is called the ji CubbY-sew," and along
our own shores from the Gulf of Mexico to ()<Jpe Cod. DeKay speaks of the capture of a siugle
indi\'idual in Boston Harhor. The species was originally described by Lfnnreus from a specimen
Beut to him from South Carolina by Dr. Garden. The name" Sergeant-fish" refers to its peculiar
coloration, !ieveral stripes of brown and gray "being visible on the sides of tb(~ body. The name
,i Crab.eater" appears to bave been ascribed to the fish b:t' Dr. Miwhill. \Vhat is known of its habits
may be very shortly told. Holbrook remarks: "The Crab-eater is flo solitary fish; it prefers deep
and clear water and il:; only taken singly with a hook, It lives OD the wast of Carolina late ill
May, and is occasionally captured until September, when it is no longer seen in our waters. It is

exce<~diuglJ'vorfl.Cious, and destro~·8 man,Y smaller fish, which make itl.i ordinar;r food, though it
does not reject erustat'"e{)US animals."

Mitchill cut up a specimen which he obtained in New York market in June, 1815, which had
been caught in the ba)'. lIe found its stomaeh distended with food of various sorts, including
twenty spotted sand·crabs and several young flounders. DeKay tells liS that the specimen from
which his description was taken was captured in a s(!ine in the harbor of BoBton and placed in a
car with other ft..h. It was 80011 discovered that, he had destroyed and eaten every fish in the
car. These fish were chiefly sculpius or porgies. Mr. S. O. Clarke, speaking of the fish fauna. of
Florida, remarlHl; Ii This fish I have never seeD except ill the Indian Rh'er, where it is a common
species. lying uIlder tlle maugl'O\'e bushes in wait for proy like a pike. which it much resembles in

form and in the long under jaw full of sharp We-rh." The size is from two to three feet. It attains
the length of five feet a,nd the weight of fifteen or twenty Ilounds. Stearns writes: "It is said by

1fInj. E. B. Staples, of Sarasota, to be quite common iu South Florida."
The Cobia breeds in the Ohesapeake Bay, where in 1880 Mr. R E. Earll succeeded in artificially

fertilizing the eggs. Dr. Mitcbill speaks of its availubilit.y as a food·fish in the highest t~rms,

148. THE TRIPLE·TAIL OR BLACK PERCH-LOBOTES BURIlfAJIlE!lSIS.

The Triple-tail of the New York market, Lolmtes 8urinamtm8i8, knowll in South Carolina as
the llBlaek Perch," and to the fishermen of Saint John'8 River as the "Grooper," iaall!lo called
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by various authors the "Black Triple-tail/, 11Ild in 1856, a{Jcording to Gill, was called in New York

market the" FlaRher." It is remarkahle on account of its extraordinarily wide range, having- been
foullll ill China, the l\Ialay An,hipplago, at Bunda alHl Molucca, iII the Ba..v of Bengal, and in tlHJ

Mediterranean abont Sicily; at C'l'~'IOll, i II the ",,'('st Illdim;; about Culm and Jrwmica, on the eoast of
I::)ollth America, from 8uriIJHlIl, ",IWllel) til(' first Rl)f'cimcn was df'rived allli from Wllich locality the
speeies takes it.'I S(:iellt.ifie nam(', and alollg' Ow eoaRt of the Unite{t States from Saint ,Tohn's Hi"f'!'

to \"'ood's Holl, :Massachu"ett". The 'l'riple·tail is a "hort, thick, heavily built 1lsb. The dorsal and
annl tillS pl'ojet't h:lek wllrds towards the baRn of thf' mwdal 1:\0 prominently as to give orig-ill to the
eOUllllOIl Hallie, 'V!Hm alive it is aver.\" he;llltifnl !';peeies, silvery and gl'ay in color, but, aft,pr death
it soon he(~omes ding-,r-so dingy, iIi faet, that mml.\' of the common names are prC'fixf'd by tbe
adjective "black." I Raw four !;;pecimens at ,TacksoIJvillE:', Florida, Oil theiHh of April, lR75. The

largest ,veighI'd about ten pounds amt meltsured IIearly two feet in length. The species il-\ alnuulant,

about Charleston, ",·here. according to llolbrook, it appears in June aud remains until September.
It feeds upon small fislles and mu;;;stll;;;, amI is said to take the hook readil;-.' when baited wit;1 clamH

or with shrimTls. It is occasionally t-aken in the lower p:trt of the Chesapeake Bay, and Professor
Baird obtained specimens flbout three, incbes long in August n,mong the cel-gmss on Tuckahoe

River in New.Jersey. Stragglers have been taken at New York, ll.nd even as far north as Wood's
Holl, )1a.ssoohusetts. They are oecaRiOllally brought to the New Yor];: market, where they are
highly e8tl'~med. Gill, writing in 1850, said: "I fla\V a single speeimen of this specicfl in Fulton
Market last year, which remained exposel1 on the stall frorn August 30 to September 6. It did
lIot seem to be known. It was about fifteen inches in length, and one dollar was demanded for it."

n,\, the fishermen of Saint John's Rir-er, Florida, it is eonsidered one of the finest food-fishf's, and ita

large silver scales command u. high price at the faney shops, where they are MId to be nsed in the

maDllfactllre of scale works.

149. THE MOON-FISH-CHlETODIPTERUS FABER.

The Moon-fish is oue of the rarer species on our coast, and has recently come so milch into
favor in New York that among connoisseurs it: is one of the most highly esteemed food-fislJes. It
is also highly estL'emed by residents of Wasbington who know it, being' abundant in the markets
of tbat cj ty in summer. In the northern parts of the Gulf of l\!ex:ieo it i8 cailed the U Spade-fish";

from Florilla to Oharleston the" Angel-fish," fb liame which, a-ecordiug to Schoepf, appears til

have been current <lnring the last century at Beaufort, North Carolina, where it i" called tbe
"Porgee'l or "Pogy," and at New York, where it is stated to be found ill summer, "ThrM-taiJ

Slleepshead" and llThree-taH Porgee" are uameR which arc said to have heen formed;'.' in llse
amon~ the New York fishermell.

Tbe range of this l'lpecies aloll~ our coast is very wide. It has been f'oUlHI in Guatemala, and
perhaps farther south, and the British ]\.'[nseum has specimenl'l from Texas. Santo Doltlillg"O, and

.Tarnaica. It is said to be somewhat a.bundant on the coa-st of South Carolilla. and not· uncommon
at. the ent,rance t.o the Oht>sapeake Bay. They are oecasionllIly taken about Nt'\\' York, [llH}l,;,w(;ral

individuals have been obtained by the Fish Commission at Woods' IIolL It is oe(;;lsiollall~' talwn

in 80ntbern California, about Ran Diego. It attains the If'ugth of (',ig-hteen inches and tlu' weig-ht

of several pounds. The large adult specimens have, a peculiar g'lohular boue in tIlt' head. nnlike

anything which has been found in any other :fish. Two f\peeif'!' have heen recognized b;-.' American

ichthyologists. It seems probable that these represent different ages of the same :t:ish. The only
study of ita habits in existence is the following, which is quoted from :Mr. Stearn>;' manuscript:

"The Spade..fish Ohmtodi!pWtu "'aber is common on the West Florida, Alabama, and Louisiana." , .t' ,
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conetA.. I have not observed it in South Florida. It is fonnd throngbont the summer and fall in

the bays, about wbarve8~ rockpiles, and old wl'el,lks, wbere-cl'l1staeeouB animals are ahllrHlant. In

October and NO'-ember large schools are fleell along the sea-bmlChe8~evidently )ea"illg tho eoast

for warmer water8, at wldeh tillle many are caught by seine tishermen. It spawns in eurly summer,

and the ;rollug arc S{'f"11 nnt i1 October. I Lave .wen 8pecimells of SPIWtl-fi8IJ fifteen inehP.'l IOIl,£!;;

hut th{~ a-..-erag-c A.ize i~ lIot more than eight inches. It iii! an excellent Jlan-fisll~ selling read ily in

market."

This ;.;peciefl i8 known to the fislwnmm of the Saint John's and Indian Rivers, Florida~ under

the llame "AIlge-l.fish." Holbrook states that it appears on the shores of South Oarolina ill l\Ia;v

alit! .JlIne~ and i," then taken in {~(lIlsiderable nnrobers with the seine. .Tordan states that. it is

common at Beaufort~ Xorth Carolina, where it iR nRed as a fOOlI-fish. Lugger remarks tllat it i,.

not uncommon in the salt-water region near tlJe entl':'tnce to Chei!:1peake Bay, hut is seltlolIl, if

ever, bronght to t,he Balt.irnore markets. DeKll,v remarks that in the- wateTIl of New York it only
appears perioclican.v~and occasionally ill great IHunbers during thn summer months. Abont, 1822
they were eang-ht here in seines in great numbers, and eX!lUsed in the ma,rke-ts for sale. I am not
aware that any such incursion has since been obServed. On the coast of Ua.Jifornia, where,

according to Jordan, it is occallional1y taken abollt San Diego ill the kelp, it is too rare to be of
commercial importance.

150. THE REMORA FAMILY-ECHENEIDIDlE.

'fhis family is repreBented on 0111' coast by five species, whieb are generally known as "Sunk

ers" or "Sucking-fishes." They are among the most remarkable of fishes, the first tlorl~al fin h:lving

llecome lransform{'d into a Bucking organ, by means of wldch the fish can attach themselves vcry
firmly to the sides of ve!>sels or to the gill.eoverR or flidt>R of large,r 8IIecies of fish. One or two (If

the species, such as the E. naucrates, are frequently found adhering to the...ides of vessels. Othf'l's

attach themselves to sharks, and are earried by them from place to place. SluM they are them

8elY('s excellent swimmenl, the IHlrposfl of this peeulia,r habit is hard to uuderstand. It appears to

be more for th.. purpose of following- the larger fishes in order that they may sllare the fragments

of their feasts. Very often, especially in the case of sharks. the fish to which the Suckers attach
themOielves become very much emaciated amI exhaust~d by the effort of swimming llmlpr this

impediment. i'ht' commoll swor<]-ti"'h is frequently accompanied by ODe of the Sucking-fisbeB, which

hu-s heen {lulled the" Sword-fish Sueker," Remoropsi.s bmoky-ptera. It has not been known to attach

itself to nny otht'r fish. The II Bill·fiFlh/' Tet1'aptftT'I18, Ims another species of sucker peculiar tQ

itself', thp, Cuhan "Pe,qn dt] laIi Agujas" RkrnnbockiTu8 ostoochir.

Mr. Stf'arns states that in the Gulf of Mexieo, when on the .mapper banks fishing, he has .wen

tlle~ fiRh I..aye Khal"ks that were in tIll', vicinity and remain about the vessel aB long as it staid

there for the Jmrpose of seeuring the hait tllat had been thrown oV(~rboard. He noticed 'IOme that

were four or fi\-c feet in length. These" Sncking-fisil" are never eaten, and are interesting chitltly

nN enemies of otlU-'-r more important species.

Thtl Hemora was otle of the first fillhes observhl by the early discoverers of North America. In
Dgilh~"s "America" is the following description of the manner in which the Indians ll!'led tiwse

flshes Ill' aids in the captnre of other larger speciefl. The incident aecms to have ooonrred about
t.Iw West Indian islancls:

"CulumbWJ from hence (from Oub.,) proceeding OD further Westward, discover'd a fruitful
Coast, verging the Mouth of a River, whose Water runs Boyling into the Sea. Somewhat further

be saw very 8traonge Fishes, especiaJly of the G1l4ican-, not unlike llll Eel, but with an extraordinary
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~reat Heall, over which hangs a Skin like a Bag.. This Fish is the Xatives Fif'hef; for having a

Vn(' or hallllsom Cord fa.''1tnctl ithont him, so soon M R Turt.el, or uny other of his Pres, comes
above Water, t.hey give him LiIle; whereupon the Guaican, like all Arrow out of a Howe, SJlOots

towa.I'll the other Fish, allll then g'utlwriug the ~routh of the Dag 011 hi" Head like a l'nr<;l"-lll:,t

holds them so fast. that he lets not loose till hal'd up out of the Water." 1

1Narrative of Voyage of Columbtl8, in Ogilby'li "Ameriea," 1671, p. 49 (with very olln01l8 piCtlU'6 of Indian
fishing).
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P.-BARRACOUTA 1 MULLET, PIKE, AND MUMMICHOGS.

151. THE BARRACOUTA FAMIL"i-SPHYRlENIDlE.

'1'hi" family is relwPsl;'fltefl Oil onr Atlantic coast by sf'veral specips, none of which i11lllf'ar t{l

1m at all ahumlaut [lorth or Florida, exc{'pt Olll' species, which has receIltl~y apl)eared in consill
orahlo lHlTubers on the coa"t of Southern MaflsachllsettR, and w~ieh is recorded h;y .Jordan as

abundant in its young state in Beaufort Harbor, North Cnrolina. This speeie.., called b.y DeKa.v
,I.,'phyrrrna borealiJJ, is closely rebltcll to. if not identical with, 8. spot of the Mediterranean. No

sIweimPlls of greater lengtll than ten or twe1 ve inches have ever been taken, awl inl1i\'idnl1lg of
tbi" Rize are very unusual, thoug-h ImHllIHr OTICS, ranging from two to six inches, are occasionally
found ill large schools about the westerll end of Mart.ha's Vineyard and abont 'Vood's Holl.

Massachusetts. Jt. seemA incredible that the ;yonng- should occur 1'0 abundantly in these water"

and the fnlJ·growII ilHlividuah, should he absent. This iS I possibl'y~ because we do not ~'et know
how to capture them. 'I'lle common Barracouta, or U Barracuda," of the West Indies, BpkynlJ1w

pieuda, occasionall;r finds its war into onr northern wat-ers, and one or two specimens of them llnd
ot,ber'Vest Ilifliau spccif>s have boon taken at ',",Dod'!:! HoII.

S. pic lld a, is the common Barracoutlt of Key 'Vest allfl the southern coast. It is caught with

hook and line, nnd appears occasionally in the markets. Mr. Stearns statps that it is OllIS of
average merit as a food-fish. He rw~ortls the capture of several very slllall specimens belonging to
this genus in Pensacola fmcl Cboctawlmtchee Bays in June, 1880. In the West Indies this, or
l!.omc cIoselyrehtt.ed species, grows to the enormon~ length of eight teet and the wpight of furt.\'

pOllnds, alld is aR Ulueh dreacled as the lar~e shark",.

Although to s{)me extent used as fooll, this is olle of the forbidden fishes oft-he Cubau markets,
t11f~re having bmm instance.'! of severe gickness causefl h.y f':ating its flesh. Since, however, a lal'g,>
pint of the hest. food-fishes of the \\-~I-;st Iliflian waters are tnbooed b.v Cuban law, this i8 bardly to

be rl'g-anll'tl as a fair criterion. In the Bermudas both Sph;ljl'mna picuda, callell "Sennet," and B.

/lpd, whidl is ealled the" Barracuda," are highly esteemed for food and meet with ready sale.
On HI!' Cl1lifomia coast occnrs another speciefl, Sphyrama art/en/ea, which is fwerywhere known

lH'l tbe 'Barracuda,' or 'Barraeuta'; this species reaches a len gth of about three feet and a
wpight of tweh'c TJOllnt'ls.

Prof,,'ssor .Jordan remarks concerning it as follow8: "It is abundant in summer from San Fran·
ciseo HOuthward, great numbe.rs having been taken fWf'r"wherefrom Banta Cruz sou'·llwa['(l. It ii'l

fOllnd mainly at a disbmoe oft.hree miles or more from t,he ahore. In open water itwnlsomet.inw;;
tal;:e it still lu)(}k. but near the shore it mn!'lt be t.rolled for. It arrives in IMe l'Ipring or il.ummer.

at different, times in different Vlaces, the main 'runs,' about the Sllnta Barbara Island8, being in
J Illy; f;L1t·llI't north, &;omewhat later. It spawnR at Ban Pedro about the, 1st of AllgIlRt..' In SAp·

teUlber it mmally dislJ.ppe.a,rs, but the JOlUlg- often remain in f,he ROOUl ltmI are, takpn with the Reine

in the winter. It is not known whethpr it retreats to the south or to deep water. It feeds upon

anchovil~6 and other 6.1>1Ie8. As it food-fish it is one of the best and most important on the coast.
It is highly esteemed wIlen dried and salted, and. like the white·ft8h and :rellow.tail, then sells at
a price higher than that received for the Alaska codfish."
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The members of this family are fouud iu the deep parts of the !>ea in variolls IJarts of the
world, though none have yet been found on our Atlantic COft8t. They are eel,shaped fishes of
great length and brilliaut colors, and ha,ye even been de8crihert nnder the name of "Sea-serpent."
It is probable that lllost of the stories regarding the H sca-serpeut." have had rflferellce to som(J

member of this famil,Y, and to this family most of the descriptions of large marine animals of a

serpent-like nature are very applicable. Several individuals of the species known as the "Oar
fiMh," Regalecu8 Bank8ii, have been cast up on the British eoast, the largest in Yorkshire, ill 184,),
twent:r~four feet in It'lIgth. In 1860, an individual, eighteen feet in length, ran ashore at the
Bermudas, but nOlle have been found in the more western portion>; of t,he Atlantie, although

descriptions which have been given b~' various obKervers would indicate that the;" occasiona.Ily
appear near our shores. On the Pacific coast tbere is a species which is sometimes east, ashore bS
the storms, Trackypteru8 altiVeli8 ; it is considered by the Makah Indians to be the King of the
salmons, and they will permit no one to eat the flesh upon any condition, for fear the salmon will

never return. Jt is curious that II t>imilar tradition exists on the I',oast of Norwa;y regarding a

related. species which is called the U Sillkung," or "King of tlJe herring." "The same lIot,iotl," says

Jordan, "i8 commemorated in the generic name &gal6CUil." 1

IliS. THE llULLETS-IlUGIL ALBULA AND J[UGIL BBASILmlllSIS.

NAMEB.-There are,upon our coast two species of Mullet, the differences between which are
sometimes, though not always, recognized by fishermen. Tho most usual 8pecies is thB Striped

Mullet, MngH albula; the other is the so-called "White Mullett JVugil brtuilienJ/i8. The former is
the larger, and has eight instead of uine rays in the anal fin, and fnrl~'-two instead of thirt;y-eight
scales between the gill openings and the baBe of the caudal fin. There has been so much cOllfuslon

among writers regarding the tlpeciE's of this family upon our coast that it has until Vel'Y recentJ;v

been impossible to define precisely their geographical range. 'fhe Striped .l\'lullet occurs in the

Weat Indies, the Gulf, and from Southern California to Cbili, the other species from Southern
Ma~sacbusett8 to the West Indies, and from Lower Oalifornia to Peru. A single specimen of Jl.
lwalJiliensiH, was ta.ken at Provinoot.own, in November, lB.'H. North of New ,1t-'T8e;Y the capture of
a la,rge individual is very unusual. In .July great numbers of them, ahout all inch ill length, ha\'(~

been oblterved on the Connecticnt coast, especiaJly in the vicinity of Noank; the fisbermen there

call them by the name of "Bluefish Mummichog." On various parts of the coast theS hav!:'
special names, which, however, do not appear to refer to special peculiarities. About Ca,pe

Hatteras the names I'Jnmping :Mullet" and "Sand Mullet" ooollr; ill Northampton Oount~·.

Virginia, "Fat-back," and in Southeastern Florida "Silver Mullet" aDd oj Big-eyed Mullet/'
The name jl Fat-back" is also in nse, but whet,her this name is used for M:ullpts in general, fir ~impl,,,

for those in particularly good condition, I have been unable to learn. In the Gulf of Mexico the
Striped Mnllet is known simply as the "Mullet" j the other IlpeCiBS as the "Silver Mallet."

GENERAL HaITs.-There are sevent~· or more species of Mullets, olle or more of whieh are
fOund on every stretch of coast line in ilie world in the temperate and tropical zones. The~· lin,

in the sa&, &nd ill the bI'IWkish waters near the months of rivers. 'fhey, like the menhaden,

though indeed to 3 still greater degree, Bubsi6t on the organic Bubstances which are mingled wi,th

the mud and sand ou tbe bottom.
'lIn order to prevent the larger bodies from Pllo8Slng into the stomach, or substancea from

29'11'
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passing through the gill openings, they have the orp;ans of the pharynx modified into a filtering

apparatus. The;y take in a quanti,ty of sand and mud, and af'tcr haying worked it for some time
between the pharyngeal hones, they eject the roughest and mo~t indigestible portion of it·. Each
branchial arcll is provided on e:wlJ side, in its whole length, with a series of clol;el;-,' set gill.rakers,
wbich are laterall,)' bent downward, each series closely fitting into the series of the adjoining arch;

they constitute together a sieve, admirably adapted to permit a transit for the water, retaining, at

the same time, ever,)' other substance in the cavity of the pharynx. The intestinal tract is no less
peculiar, and the stomach, like that of the menhaden, resembles the gizzard of a bird. The
iutestines make a great number of circnmvolutions, and are seven feet longin a specimen thirteen
inches in length." 1

.A1lUNDANCE.-Although Mullets are abundant almost everywhere, it is probable that no

stretches of sea.coast in the world are so bonntifully supplied with them as those of our own South

ern Atlantic and Gulf States, with their broad margin of partiall.y or entirel;r laml·locked brackish
water and the numerous estuaries and broad river mouths. The Mullet is probably the most gener·
ally popular 8Jl~_ the most abundant fish of our whole southern seaboard. Like the menhaden, it
utilizes food inaccessible to other fishes, groping in the bottom mud, which it swallows in large
quantities. Like the menhaden, it is not only canght extensively by man, but is the main article
of food for all the larger fishes, and il'l the best bait fish of the regions in which it occurs. In the
discussion of the habits of the Mullet, when it is Dot othetTise stated, the Striped Mullet, which is
in our waters by far the most important species, is kept chiefly in mind,

Since the time of Capt. John Smith every observer has remarked upon the great abundance of

Mullets. N umerons correspondents of the Fish Commission, from Wilmington south, agree that

the Mullet is far more abundant than any otber species, except Mr. Simpson, who thinks that at
Cape Hatteras they are less numerous than the tailors or bluefish, and about as nnmerollB as the
fat·backs or menhaden.

In 1875 circulars were sent ont by the United States FiElh Commission asking information
concerning the habits of the Mullet. The replies, although SUi'gestive, were not sufficiently

numerous to afford the data necessary for a complete biography of this species. In fact its habits
are so peculiar tha.t in order to understand them it will be necessary for some naturalist to
devote a considerable period of time to study them throughout the whole extent of their range.
At present, therefore, I propose to present first the results of my own obseryations upon this ,fish,

aa it occurs in Eastern Florida, supplementing them by the observations of three or four other

observers upon the Atlantic coast, and the excellent study of the Gulf Mullet from the pen of Mr.
Stearns.

MULLET IN EA.BTBRN FLOlUD.A.-They abound in the Saint John's River, sometimes running
up to the lakes, and along the coast in all the inland bays, or "salt·water rivera". It is probabl;y
incorrect to call them anadromous. They appear to ascend the rivers to feed, and the relative

saltness of the water is a matter of small importance. Small Mullet are abundant all the year
round, and so are scattered individuals of a larger size. Cast·nets at Mayport take them tbrough·
out the year. I have taken quantities of small fish,from one to five inches long, in tho Saint John's
River at Arlington. They begin to assemble in schools in midsummer. This is probably prepam·
tory to spawning, for at this time the ova. are beginning to mature. In midsummertbey swim at

the surf&oo, pursued by ~nemies in the water and the air, and are lU1elloSY prey to the Baherman.
They prefer to awini. agaibst the wind, and, I a.m told, school best with a. northeast wind. The)'
al80 prefer to ron ~in8t the tide. The l!Ip8wning 8Q88OIl appears to oontinde from .the middle of

I Thia deecri:ption of the lIoDMomy of the )(al~ ia dm:ved frwn GIIbther'...~ 01 Fiahe&." ..
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November to the middle of Januar.y, and "the weight of evidence tends to show that they spawn in
brackish or salt, water. Some of the fishermen say that they go on tbe mud-fiats and oyster-beds

at tIle mouth of the river to doposit their eggs. What booomes of them after this no one seems to
lmow, but it is probable that the}' spread themselves throughout aU the adja<:ellt ri\"el\\l, ha~'j,1"

and sounds, iu su()h a mauuer as not to be perceIltible to the fishermen, wbo make no effort at thi,s
time to secure the spent, lean fish. Many of them probably find their way to the lakes, and others

temll,in wherevor they find good feeding ground, gathering tlesh and recruiting strength for the
~reat strain of the next spawning 8eU-'lOll. There is no evidence ofany northern or sonthern coast
wi-Be migratioll, the habitB of the species applU'ently OOillg very loc.al.

The fisherman recognizes three distinct periods of schooling or separate runs of Mullet. To

what extent these are founded on tradition, or upon the nooessity of change in the size of the mesh

ot' their nets, it is impossible to say. The "June Mullet" average about five to the pound; the
"Fat Mullet," which are taken from August 20 to October 1, weigh about tWH pounds; these have,
t,he fishermen say, a "rof of fat" 011 each side as thick as a man's thtunb. 'rhe "Roe Mullet"
weigh about two and a half poullds, and are caught in November and unW Christmas. Between
the seasons of "Fat Mullet" and"Roe Mullet" there is an intermission of two or three weeks in tlw

fishing. How to interpret these curious statements is surely a difficult problem, llnd Ollf' which
can be solved only by careful study of the fishes themselves at these seasons. The fishermen illf:;ist

that these 8cbool8 come Buccessively do~u the riY{~r and proeeed directly out to sea. The.r will not
believe that the "Fat Mullet" and the "Roe ~Iullet" are the same sell ools UDder diflerent dre mn
stauces. I would hazard the suggestion that t,lIe ., Fat Mullet" of September are the breeding lhlh

of November, with to6S in an immature state, the ova not having become t'tlll.y difterentiated.

The largest fish a,ppear rarely to exceed six pounds. Tllil'l iA excep tional, however. Mr. 'V.
H. Tate, of Melton & Co., ,Jacksonville, tells me that he never saw oue exceeding seven pounds,
though he bad heard of one weighing fourteen. He showed me on tht\ floor of the fish-market a
Hue indicating the length of a very large one, this measured twenty-nine inches. At Mayport

nOlle had heen BeeD exceeding six pounds in weight. At the mouth of the Saint JOhn's cast-ne~

of ten feet ill diameter are used, but most Mullet are taken in gill-uets, which are swept aroulld
t,he school, the fish being easily visible at the surface. l These nets are from sevent,y to lIinet.\'

fathoms long and forty meshes deep. The size of the mesh varies with the 1'le.'1son. Very few are
Ilsed from December to July, but where they are used the mesh two and onc-half to two and

t,broo·quarters inches is preferred j from August 1 to Ontober 1, for" Fat Mullet," the mooh is thrff'
and one-half to three and three-quarters inches, and in late October, November, and December, for

"Roe Mullet," four inches-at least lID said my informant, an intelligent negro fisherman. At
Mayport there are two sweep·seinea, seventy-five fathoms long and thirty feet deep, bf\longing to

Kemp, Mead. & Smith, used in the mnllet fishery. .
There is a large trade in t'teBh Mullet toed, of the extent of which I could gain but little idea:

they are shipped oWetly ro Central Florida and Georgia. Some have been sent in ice to Atlanta.

Abont twenty thousand are shipped :trom Yellow Bluft·s, by way of Jacksonville.

It is the general opinion of the fishermen th3t tbe_W!~llethave greatly diminished in abundalJ(~

of la~ years, and that they are not one-third as plenty pa tbey were ten years a~o. -This falling- 011'

is attributed to the presence of steamers, to the chances of the seasons; and, most of all, to the use

of small·meshed seines, which catch the young fish in grea.t numbers, and to the constant fishing by
nwneI'OWlnet.s, which destroys a largellroportion of the mother-fulh from year to yea!_ Mr. Isaac

_ 1"Boellullet" are often taken in a drift gill-net. When the net ill being lIet it is en"'to.lllU7 1:0 drum witb the
CUI en the gunwale of tlIe 'boat to makB the Bib. "gE'1J." batter.
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Balsam. of New Berlin, told me that tell or twelve years ago a man with a cast-net could easily
take four or fixe hundred Mullet in a da~', while now it is difficult to get any; this is due in p:,trt
to their I:lhyness. Mullet were comparatively sca,rce in the Saint John's in 1877, though JJlent,}J ill
1876. The fiShermen with whom I have talked fayor the passage of laws prohibiting the use of
gill.nets with a smaller mesh than three inches, and thus to allow the escape of the young fish,
and of a close time during which fishing shall cease--for instance, from Saturday night to l\Ionda;y
morning. And then ther say, with a regretful shake of the head, that the Mullet always rUll best
011 Suuda.y. There are probably one hundred or more mullet nets on the Saint John's, yielding
an avorage of perhaps fiV(1 thousand Mullet each~ annually. The fisheries are chiefly carried
ou bJ-' negroes in small boats, dug.outs. and skiffs, a1tbongh everJ-' resident fishes for Mullet iu
summer when there is nothing else to do, and when the Mullet is the best food aIld the easiest,
obtained. There is no salting business of commercial importance in East Florida, though consid.

erable quantit·ies are put np for domestic consumption. Salt Mullet sell at the rate of eight or ten
dollars a barrel, or five or six: fish for twenty-five cents. I had an opportunity of tasting some
salted by a negro at Mill Cove, and can bear testimony to their excellence. Their flavor is more
like that of a salted salmou than of a mackerel, and they are hard, toothsome, and not at aU
"muddy" in taste, this last being the usual charge made against the Mullet. Usually only the
"Fat Mullet" are salted, the "Roe Mullet" coming la.ter in the season, when they can easily be
shiPPell.

To prepa.re a Mullet for salting, the head is first cut off, then a cut is made on each side of the
back-bone, down the back, and the bone .is removed t the fish may then be spread out flat and
pooked in a barrel. In packing, the flesh side is carefully placed up, the skin down. The fish are
spread out flat upon the skin side and are laid in tiers across the bottom of the barrel, each tier
being covered with salt. Care is taken to have the direction of the bodies in the different tiers at
right angles to each other. When the Mullet are scaled before packing they command a some·
what higher price. Mullet roes, though usually eaten fresh, are sometimes salted and dried in the
SIlD. In this condition the)' are el10ten ra.w, like dried beef, or are fried. Largo ODes sell for tell

cents a pair. Fishermen often boil the heads to extract the oil, which they use to lubricate their
guns.

"Iu the Lower Saint John's," aooordiDg to Capt. David Kemps, an experienced Connecticut
fisherman who haa lived and fished for tw~lve yool'8 at Yellow Bluffs, "the Mullet are resident
throughout the year, though most abundant in September and October. The fishing seasoll begins
in July and August and continues until December. They are three times more abunda.nt than any
other species, though not half as abundant as they were ten years ago. The decrease in numbers is
due in part to the fisherit",s, but chiefly to the great number of steamers. The largest Mullet weigh
eleven pounds a.nd are twenty·three inches long; this, however, is above the a.verage size, which
measures thirteen inches and weighs two a.nd a half pounds. They attain their growth in four
years, each year adding half a pound to their weight. They 86hool best in easterly weathel', the
schools being largest toward the cnd of the season. They swim at the surface, and MUan)' against
the wind. The "Fat Mullet" come down the river in August and September, and rapidly increal:!e
in size, becoming "Roe Mullet" in October and November. They feed by suction and Oil blind
mosquitoes. They run out into saIt and brackish water to ilpawn. They are supposed to spawn
in November, on the shallows near the month of the river~ in warm and brackish water. When
they are caught in the gill.neta the spawn rons ant of them; it is of the size of :No. Sabot, and
rod; it floatB at the surface until it is hatcbed, which takes place in about three days. They spawn
at about four years of age, the fish mixing indiscriminately in the schools. Oat-fl8h and eels prey
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upon the eggs, The:y are caught chieBy on the flood-titles witll gill-net~ and seines. A gill·net

seventy-five fathom ... loug will take ten thousand iu a se1tson. Ther are eaten fresh, commalldiJlg'
a price of one to five ceuts a pound, and are salted largely, About seventy-five boats am} one
hundred and fifty men are employed ill the Lower Saint John's."

IN THE SAIN'!' MARY'S RIVER,-" At the month of the Saint Mars's," according to Mr. W, E.
M:veTs, "the Mnl1c-t is resident <Iud more abundant than allY other fisll, ()specially in August, Septern

oor,October, nnrl November. The,general abundance is not apparentl.y (~hanged, tllOugh the sUPIlly
vurip-s. The average" Finger Mullet" is about four amI a half inches long, while tbe "Sea Mullet"
ranges from eight to eigh teen inches, weighing from eigh t ounces to two pounds. They II en~r leaVp til i H

regiOlJ, but spf'ntl the whole time in the salt-water bayons along the COli st. They frequently I'Ull up
into brackish or almost fresh water, probably fol' the pnrpose of feeding. Fishes of all sizes and

ages mingle together in the schools. Th('ir favorite haunts are on the shaiiow mucUhto: lIIHI up

little creeks 01' "rivers." At high water th(\y feed among the black rttshe'l or marsh gru ..ols. The
shallows which they freqnent are warmer than th(~ off-shore watN. After spawniD~ they arc
generally found in small schools. They are preye£! upon by porpoises, sllarks, fish-hawks, cranc'l,
and gulls, They fee,d on bottom mnd and floating scum, also on shrimps. They spawn around

their feedillg~g-rolllld S in August and September; and young l\Iullcts are ul ways found in a hun danee

in company witb the old. Fish-lice are found in their gills. At Saint .Mary's the.y are caught exclu·
~iv(\ly in cast-nets-the SpaniRb and American kinds-at all seasons, but chiefly in Aligust, and
the faU months. They are uSlUtlly caught in the last quarter of tlle ebb and firBt qnartcr of tIle

flood tide. They arc caugbt only in small quantitieR for home consumption, and are more ill

demand than any other fish, selling for abont eight cents IJt)r ponnd. Ver.y few are salted,"

IN SOUTHEASTERN FLOR.IDA..-At Saint Augustin",; according to Mr. Peter Masterl'l, J\-fullet
are resident, but most abundant in September and October, They are thought to have dimin·
ished, "owing," Bays Mr, Mastl~r8; "to the gill.nets on the Saint John's!' They move in and
out of the barbor, over the Saint John's and Smyrna Bars. Tbey run into frt'Sh water tbree mouths

in the year. They spawn in deep water in November nnd December. Thirty or forty men with

small boats are engaged in the fishery, using gill and cast nets. Tbe Mullet is the favorite food
fish, commanding a price of three or four cents per pound. Very few are sa.Jted.

About New Smyrna, sa,ys Mr. S. C. Clarke; the "Silver or Big-eyed Mullet," though re8idcnt,
are most plenty ill November, December, and Jannary, and have for :yea,TS retained their abulHlancn,

which is much greater thau that of any other fish. The average size is three pounus, though they

sometimes weigh four or five; the female is the larger. They are alwa;ys to be found in shoal water

with muddy bottmIll', spending the winter in the creeks and ha.y". They run into fresh water to
feed. They swim in schools, MSOrted in uniform sizes; rippling the surfnce aod thus attracting

predatory birds of all kinds, and followed by predatory fishes, The schools break up after the
spawning season. They feed upon mud and floating S<lUm. ThflY spawn in large schools, in strong

currents, in January and Febxuary; the eggs, which are yellow and about tIle size of mustard seed,
floating at the surface in the cnrrents and hawhing within ten days. They prefer warm water for
spawning. The roe often runs from the fish when caught. They 8paWIJ at the age of three

yeal'8, and after spawning are thin and unfit for food. Young fish are seen in great abundallClJ ill

shallow water near the shore; they are preyed upon by every flsh and by every predator~' hird.

Mullet are taken with nets of all kinds, usnally at low water. Some hundreds of barrels are put
np yearly for shipment, commanding the prioo of six to eight dollarO!. They are also used for oil
manufacturet and for manure.

Hr. H, s.. WiIIiams states that in the Indian River the Mullet season IHSt,g from Ma.r until thi'
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last of December, and during the whole time they are IW numerous that scarcely a day passes in

which some cannot be taken with proper exertion. In Se,ptembel' they usually commence schooling,

the schoolS increasing in size until the last of December, when they go outside to spawn, returning

in January, I<'ebruary, aud ::\farch,lloor and tasteless. In November, 1876, he relates, he took onc
hundred and twenty-five from a single school with a cast-net in less tha,ll an hour's time, taking
twenty-six large ones at a single throw. During the dark nights in October, November, and

December, the Mullet swarm alollg the shore, feeding on the minute animals found in the saud and

attached to the rocks, where they can be taken in great numbers, often thirty to fifty in a few
miuutclS' bme. They are prc:I"ed upon by all larger fish, from cat-fish to ShRl'ks, while porpoises,
ospreys, eagles, and pelicans consume enOrmous quantities. The Mullet is hero thought very fine
either stewed, baked, or as It pan·fish. From the first of November to the end of the selH,on they
take salt as well a8 mackerel, and every resident family is accustomed to cure a.barrel or two for
private use.

STEARNS ON MULLET IN THE GULF OF MEXICO.-Tbis chapter will be closed by quotilJg in
full the obMrvations of 1\ofr. Silas Stearns;

"The Mullet is one of the most abundant and valuable food-fishes of the Gulf coast. It is

present on the coa-llt and in the estuaries of the Gnlf throughout the year, and in most p]a<>,etl is
pursued by fishermen at all seasons, yet, for so COmmon and important a fish, its habit.s seem to

be but little known 01' understood. Iutelligent fishermen of long experience at particular poiuts
have learned many details regarding their local movements, widell ma;y disagree in many respects

with those at some other point a hundred miles or so away. A few months spent on the sonthern

part of the Florida (',oast has led me to believe that t,here is a less migratory movement of Mullet

in that section than along the northern Gulf coast. It is probable that in each bay or section ,0r

eoast Mullet have peculia,r habits as to time and manner of arrival, time and place of spawning,
and the A'eneral habits of' old fish after spawning and young after hatching. It is a180 likely that

their manner of spawning, feeding, etc., is the Sll,me e\~erywhere. My own observations have been

chiefly made in Pensacola and Uhoctawhatchee Bays and Santa Rosa Sound, which take in tifty
miles of coast line. In this section, which I have called the Pensacola region, there is a spring

'run' of l\fullet composed of various si2es of young which are in part, no doubt, of the previous
year'l> hatching. The first scbool of this ron appears on tbe coast in April or in the first part of

~Iay, and they continue to come for two or three weeks, when they are all inside and scattered
about the bay shores. These fiah are very thin on their arrival, but rapidly fatten and grow 011

the feeding grounds, Some of the8e contain spawn at first, and ill some it is developed during
the snmmer.

"In Septemb('r and October there is a 'run' of large .fish, which comes, as the ,young one does,

from the eastward, 8wiTn ming at the surface of the wa,ter and makin g cOllRiderable commotion. Some

year"Jthere is lmtone large school in the 'run' and at others man,)' sm.a,l1schools, and it ill thought
t.hat the fish are more auundant when they come in the latoor form. At Ohoctawbat,ohee [nlet,
when the spawnillg grounds are near by, the fish come in with the flood t.ide and go out again with

the ebb tide; and at the Pensacola Inlet, when the spawning gronnds are far a.way, they come into

the bay and stay until the operation of spawning is over. The spawn in this fall 'run' is fully
developed, and is depo"Jited in October and November. The spawning grounds are in fresh or

brackish water at the heads of bayous, in rivers or heads Ofba~·8. The many bayous ot Choctaw"
hawhee Bay are almost blocked. up with spawning Mullet in October, and they -are very abundant
at the head of Pen8SCola Bay near the moutbl!l of fresb-waterrivel'fi attbat time. Although I have

been in the bayous when Mullet were supposed to be spa.wning, 1 have not witn~ed·the ~peratiolJ,
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Dor seen any IJerson who hal:l. In such pla{jes the bottom is gra~~y, sandy, and IIlnddS, the water

varying with the tide from fresh to brackish, and of a temperatnre varyhlg from 700 t<> 7,')0 Fab

rmtheit. It is supposed that the spawn is deposited upon the bottow. If they have be-en spawu
ing at tIJ'21 times when I ltave been Jlr~sent, I would say that the operation ~-a8 a general one.
That the~' do spawn at or near these places is quite certain, for they go to them with spawn and

CODle UIl':ly without it, and Ule ~'otlllg fry first appear near the same places. Crabs and alligator.

gal'S are al.mndant in such places, and they doubtless destroy great quantities of the ('ggs and fry.

Before spa wnillg :Mullet are very fat, but after the operation are extremely thin and almost worth
less for fOOl!. l'heir colors ahm undergo some changes, at sea being hright blue Uil the back, which
deepens to a light brown ill the ba.ys and t<> a. dark brown in fn.lHh water. B.y thel;e charaeter·

istics it is not difficult to determine the locality wbere a lot of Mullet are. caught.

"Some persons of' this coast agree that Mullet, or any other sea-tii;h, will not bear ~mlden

change froll salt to fresh water, and ro meet this argument I made an experiment with Mullet in
1879. I took a dozen 01' more medium-sized Mullet from the warm 1-ihoal water of tbe bu.y and

placed them in cool, fresh sprillg water. They swam aronnd very rapidl,\- for about half an hour,

then sank to tlw bottom of the spring, where tIley remained, apparently comfortable, for tweh-e

hours. Before leavillg' the spring I returned them to their native waters, HeemjngJ.y in as gOOll
condition as when first caught. The bay water was at that time 77° Fahrenheit and the spring
water 710 Fahrenheit, a tlillcrencl;\ of flO amI It challge from purt.l salt ro pure fresh wat€r.

~~After spawning, ill October and November, tho Mullet leave these bay;;; in small schooll;,

going direetly to deep water if the weather is stormy, and following the lwach along if there is lIot

much surf. 'fliose tIl;I: have been in the bays all the Imlliffier leave also at about this time, many

o~' them having spawned 11t the same time with the full 'rull.' A few of these, haviug just reaehed
matnrity, are found with spawn nearly all winUll'j also, some young stragglers. In Februar.y,

lIaroh, and April, ,young .Mullet, varyingfrolll one to two and a halt' inches long, are found in

great abundance along the bay shores. Mullet grow to about eight inches ill length the first .year,
to twelve or thirteen inches the !:>eeontl year, when the;y are mature. The average size of adults is

twelve inches in length, weight ubout one and a quarter pounds. The largest I have s~wn meas

ured twenty inchcl:llollg and weighed four antI a half pounds. It was caught at Charlotte Harbor,
Florida. Mullet of that size are extremely rare in West Florida. Those of South Florida are

\muoh larger, as a rule, than those found farther north. There they are ulso far more abundant

tlian on the coasts of West Florida, Alabama, Mississillpi, LouisialIa, anti Texas.
"In October, Charlotte Harbor, Sarasota alld l'almasola Bays, seem to oe the headquarters of

all the Mullet of the Gulf. Tampa Bay, Anclote River, Homosassa Rivf'r ana viduity, are also
favorite spawning places. During the fall they move in 8uch immense schools that. the lIoise of

their splashing in the water resembles distant thundel'j and to person8living llear tho river or bay,

their noise, kept up day and night, becomes very anno,ying. These 8chools are followed by large

numbers of aharks, porpoises, and other destructive fishes, as well as p€licaus and like sea-bird..,
all of which eat of the Mullet until they can eat no more, and have to make way for fresh arrivals.

In spite of these enemies and those of the eggs and fry, Mullet are as plentiful as formerly,

l«lcording to the general opinion of the fisbennen of the coast.
~'The Mullet is a bottom.feeding :fish, prefers still, woal water witb grassy and sands bottom.

It swims along the bottom, head down, now and then taking a monthful of earth, which is
PartiallSeulied over in the mouth, the microscopic particles of animal matter or vegeta.ble watter
:retained, and tbe !'efase expelled. When Olle fish finds a spot rich in their dt~sired food, its

compa.DioDa Immediatelv flock around in 3 manner that reminds one of baril-yard fowls ft:'OOing

frolu· one dish. The M'wIet eBUI very littJe compared with other fish of its size. It preys on no
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other fish, and is preyed upon by nearly all other common fishes larger than itself. It does not
readily take the hook, but can sometimes be ca.ught with a bait of banana, or one manufactured

from cotton aud :flOIlI'. It is the most widely distributed fish of the Gulf of Afexico~ being found
on the sea-bea.ch everywhere, in all the bays and soundll, and even far up fresh·water rivers and
in fMsh·water lakes that have outlets."

Concerning the other species of Mullet, MugU brasilitmJris, as occurring in the Gulf, Mr. Stearns

writes:
"It. is common, and iH found in company with the MugU albula and usually considered with it,

and the old fishermen of Pensa.cola distingnished it and have given it the above name. I have

found spawn in them in AIa;y and June. On the southern coast they are very abundant, and
appear in Key West almost daily in the fall and winter."

MULLE1' IN CALlFORNIA.-" On the California coast occurs .MugU albula," writes Professor

Jordan, "which is commonly known as the 'Mullet.' It reaches a length of about fifteen inches.

It is very abundant about San Diego, and thence sonth to Mazatlan, and it ranges occasiOll·
ally northward as far as Monterey. It enters creeks and lagoons, m~cending as far as tllfl,

brackish water extends, in the winter, and t,hus is often land-locked in great numbprs, which are

then destroyed by the sea.birds, especially by the pelicans, aud It few are takeu in seines. It SWiillfl

in schools in the ba,Ys, and its presence is made known by it.... frequent leaps from the water. It i!l
said that the Mullet has long been kuown at San Diego, but that it first made its appearance at
San Pedro in 1877. It is not well known either at Santa Barbara or Soquel, although now occa

sionall;y taken at both places. Those fishermeu who have given the matter any attention assert,

that the Mullet is gradually extending its range northward. It feeds on mud and minute organ

isms contained in it. It is considered a good food-fish when taken from the ocean. In the muddy

lagoons it acquires in snmmer a rank flavor."

154. THE SA1lD SMELTS OR SILVER SIDES-ATRERlliIDlE.

The H Sand Smelts" or "Silver Sides" are small carnivorous fishes which occur everywhere
along the coasts of temperate and tropical regions. They are lound in almost conntless numbers
in brackish water and at thp mouths of rivers, living, for the most part, within a few yards of tbe

shore~ where the.Y prey upon other small fish, upon crustaceans, and upon refuse organic matter,

and are in their turn the prey of other fish, particularly the young of the larger fishes of prey

which create so much havoc farther out at sea; for instance, young bluefish, squeteagne, ami

ma-ekeret In general appearance they resemble the smelt, and at various !llaces are called" Saml
Smelts" and "Green Smelts." They may be readily distinguished fmIll the true smelt b~' the
absence of the adipose second dorsal fin, which occurs in all members of the salmon tribe, and b;y
the pMsence of the small spinous dorsal. The most important species on the Atlantic side is the

Green Smelt of the Connecticut coast, Menidia notata, also called in some parts of N~w EnglalHl

the "Friar~" by the boss about Boston the "Capelin," abont New York the "Sand Smelt" and

"Anchovy," aud about Watch Hill the l' Merit-fish." In Beaufort Harbor, according to Jordau~two
other species of the genus are very abundaut in company with a species of jJJngrooliJJ, and are
known as "Sardines."

The range of' this spe<,1es extends from Maine at least to :North Carolina. They spawn all along

our sandy shores. where at any time in summer tens of thousands of them may be gathered in u,u
hour with a small seine. In the shallow &loDdy bays the young fil:lh, about an inch in length, were

found in schools, while in more exposed localities, sucb as the Napeague Harbor. Watch Hill
Beach, and the north part of Montauk Point, the largest schools of adult fishes ,were, found,

though large individuals were also frequently fonnd in the more protected coves. They·awim in
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immense schools, generally those of the same size together; tbl'J vary ill length from half an
1nch to seven inches. They apparently breed thronghont the hot SeItAon. Individuals two and

a halfincbes long, taken in the Little Harbor, Wood's Holl, Massachusetts, July 2, 1875, WPNI full
of ripe spawn and milt which they yielded freely.

Capt. John B. Smith, of Nev;' Bedford, furniF.hes an interesting account of the spawning of
this filSh, Menidia notata, as witnessed bJ him during a visit to tlHll1ead of Bnzzard's Bay, on the
13th of .Tuue, 1872. He observed great. numbers of the fish in the sedge grass, in the afternoon of

thai day, when the falling tide was abollt one-fourth down. The fulh came in a bod,)' into shallow
water, within three feet of the shore, then dart~d among the grass, and rolled m'er from one side
to the other, struggling with all their strength, some of them jumping entirely out of the water
while in the operation. The eggs were then to be seen fast-ened in sheets aUfI ill masses to the

grallM, like frogs' t~ggs in :J, mill-pond. These were about the size of }fo. 9 .shot. During the

operation of spawning, which l;l,sfetl about it minute; the fish were very slnggish, and could readil~'

be taken with t,he hand. The number of fish engaged in spawning was so great that the water
was quite whitened with the milt; find the grass was so fnlI of the eggg that they could be taken

up by the handful. Eels and small fishes of various kinds were attract€'d there in great, nnmbers,

helping themselves t,o the daintj' repast.

In addition to consuming great quantities of food such as has been described, it was found that
they were very destructive to tim eggs ofother fisbes. Although not generally eaten, they arc flnply
flavored and an I1xcellent article of food, not '"(Jry greatly inferior to "melt,. Uhler alld Imgger are

quite mistaken in their opinion that this species is thp, gudgeon of Maryland anti Virginia, which

is in fact a freRh-wllter fisll, Hyb-;;gna,thus regiWi~ together with one or two other species which am

apparently often included unl1er~e same name.
In Florida thiB fish is replaced by two or three others belonging to the same family, which,

thougb very ahundant., are of no spflcial importance except as food for other fishes.
On the California coast tIds family is of much greater import,lnCtl, t.wo of the species being in

high favor alil 1ood, Thelilc are the so-called "California Smelt" and" Little Smelt." Of the former

Jordan writes: "This speeies l the Oalifornia Smelt, Atherinopsis californiensis, is everywhere
known llS the' Smelt.; It reaches fl, length of about eighteen inches, and the average size as .'leell
in the markets is not much below this. It ranges from Cape .Mendocino to 1fbgdalena Bay,
inhabiting especially rocky bays sheltered from the Wllves. It occurs in great schools, and is
extremely abundant. It is lion-migratory. Its food consIstfl chiefly of worms and i'!ill'lll crusta·

ceans. It. is a fish of fine, firm flesh and gooJ flavor, although a little dry. From its great abund
ance it is one of the most important food-fishes on the coast, being neyer absent. from the markets.

It i!'l often used as bait, especiall;y for the rock-fish."
Of the Little Smelt he writes as follows: "The Little Smelf., Atlterinops affinis, or Petite Smelt,

reaehes a length of about a foot. It associates wit,h the 'Oltlifornia Smelt,' beiug f'carcel;r leAS

abundant. It is, however, more ofoon found in sbeltered, sanlly bays and lagoons than the other

species, Rnd is sometimes found in brackish water. As a food-fish it is equal to the Oalifornia
Smelt., but from its smaller size is of less valu~. Bot.b species are greedily devoured by the larger

Predatory fishes."

156. THE STIOKLEBA.CK FAJlILY-GASTEROSTEmlE.

The Stickleba.cks are represented on our Atlantic coast by tbree species: The fonr·spined
Stickleback A .....,U, ....'n.lrlJ.CW1 which is fountl in brackish water from Cape Ann southward at, :l""" '!l"""'" , .

least to New Jersey; the ten-spined Stickleback, GaaterQBteuB pungitius, associated with the

Preceding, and fonna also in fresh WQt:er j the two-spined Stickleback, GaBtero8teu8 acul«J.tul,
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OCCUl'jllg as far north liS :Xewfnullllla.ml and south to New York. The latter speoies also occurs on

the co:rst of California north to San Francisco. The Sticklebacks are great favorites with persons
who own aqual'ia nn a~~ount of thl:', Bkillful man.n~l' in "Which they build their nee.t!>. The two·
spined Stickleback atta.ills It lengH] of four or fiye inches. Schools of them arc sometimes found
swimming ill tIle open sOllnds in ulidsumml;lr. On the California coast, in addition to the two
spinell Stickleback, there occurs n:nother species, G. microcephalus, along tlae whole length of the

coast from Soutb-em Californi.a tQ Puget &und. In Puget SQuml, Rccording to Jordan, the two·
spined Sticklebaek is abundant, :tlld forms an important part of the food of the salmon and trout.
The stomach of 8alvelinus rnalma, p:lrticularly, is often full of them. Thc ll?,me "SaIIlloll-killt'r" is
aplllied to t.hem a,bout Slllittle, but whethpr the wounds are inflicted by their sharp spines in the
stomach of the salmon is not known. Ducks catch and swallow the Stieklebaek, and are often
killell by them. Excepting as food for other fishes they have no onllue, though 011 the Prussiall

coast, Twar Dantzig, where they abound, they are said to be used for feeding ducks, fattening pigs,
and in the mauufacture of oil.

156. THE SILVER GAR·FISRES-BELONIDlE.

'1'he family Belonidm occurs in temperate aud tropiolll waters all over the world, at least fifty
slll"cies being knowl]. lts members are ea8il~' recognized by their long, lithe bodies and by the
shape of their jaws, which are prolonged into a long, slender beak, prOVided with n~merou8 sharp,
conical teetb.

"Swimming along the surface of' the water, the Gar-pike s(~ize with these long jaws small fish
as a bird would seize them with its beak; but tbeir gullet i6 nll..rrow, 80 that they can swallow smull
fish (lnly. 'l'hey swim with an undulating motion of tIw bod~'. Although they ate in general

act.iYe, their progress through the water ii:! much slower than that of the mackerel, the shoals of
whi(~h appear simultaueously with them on our coast. Young specimens arE> freqnently met with
in the opeIl ocean. "'~hen tbey are young tbeir jaws are not prolonged, aud during the growth the
lower jaw is much in atlvanee of tbe upper, so th:tt these young fishes resemble a Hemiramphus,lll

The name "Gar" l.lS said to he derived from a Saxon word meaning "needle," and in tIle
Gulf of Mexico they are oolllmonly known as H Needle-fish." On the Atlantic coast., however, the
usual appellative i15 "G'lr-th.h." In Great. Britain there arc several names, such as "Sea-pike,"
'11l:lacl;:erel-guide," II Grecu-mme," "Sea-needle," anti" Garrick." 'fhey are stlso here called U Gray

Pikes," but this name should be avoided in America, having been appropriated for the species of

LepidiJste'lfs, with bon,r llCales, iubabi ting the rivers of the South and Weat. The Dame I'Sea-sDipe"
is said to be also occasionally in use, as well as HBiIl-fish," which is also applie{l by our fishermen
to th~. slelltltlr species of t.ll(~ swonl-ftsll family. On our Atlantic co...'lst ure at least fOufSpooietl, the
most common of which i~ Tyl.osuru8 longirostris which is found in Massachusetts Bay amI sonth to

the Gulf of Mexico llud the northern part<> of Central America, occurring also in the W~t Indies.
This species attains a length of two feet, and ascends the rivers for grea.t distances, having been
fonnd in the Connecticut as 11igh as Hartford, in the Susquehanna at Columbia, and in the Potomac
above Washington. They are also frequentl.r soon in the harbors along.the coast, but are rarely Buf

ficiently abundant to he used for food. DeKay states that this species is highly prized by epicures.
Little attention has been paid to its habits b~! our natnralists, and We are again obliged to

rely upon :Mr. Stearns for our information. He writes: "It is common on all points of t4e (tlll£
coaat. At present it is found ».t Pensacola onl,1 in tho summer (about eight mouths), but on the
more Bout.hern 008st all t.he year. !tis a surface-swimming :!ish that preys largely upon small fish

~_~oV~!U schools. It seems to be rather dull of obs43rvo.tioo, t\Ud I have ,often w&tehed 8Dl~

J Gllnther'8 "Study ofFililhea," p. lWO.
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schools of minnows, that perhaps know the failing, elude it for a long time hy huddling together
directly above or below, when, if they moved to either Bide, the Needle-fish would be sure t.o see

them, and they quite certain to Jose some of their number. Its movements lli'C very rapid and its
aims most sure. I have seen a Needle-fish of fifteen or twenty inches length I';eize mullet and other
fish fully one-third of its own size, which often prove more than it can manage. They are some
times washed ashore dead, with some spiny fish that was a little too large fixeu in their throats.
The Needle-fish spawns iIi the bays in J\:lay und June. It is very seldom eaten on this coast, yet

it is an excellent food.fish, which I prefer to many others."
TylvsuYUS hians is a species recently discovered on our coast and abund an t thronghont the "'Vest

Indies.
TyW8urus ooribbreus is a giant species, of which one or two spedmem; ha,e been found at Wood's

Holl, and which is common about Cuba. A species rl~sl'mbling that 13"t mentioned, TylQf!urus

JQ1Wf!ii, is abundant about Bermuda, and is emphatically the game fish of those islands~ where it
is known as the" Hound·fish." Individuals attain the length of fi,e or six fl~et. They are fished
for with llalmon rods aud artificial flies boY the British officer!! in the garrison.

A relatetl species, Tywsurufl vulgaris, abounds on the coast of Nortbern Europe, and is mmally

found in company with the mackerel, :ranging north to North Cape, and occurring in considerable
numbers in the Baltic, but apparently not often found south of the English Channel. GI1.'at num
hers lli'e caught on the coast of Holland, where they are used for bait, and in many other parts of
Europe they are said to be prize!l for food. The Germaus prepare them by smoking or dr;-,·ing.

"In the Rntum:l monthst writes Bnckland, "Gar·Jhlh are very l,lentiful Oil the Cornish (~oast.

In the autumn of 1867 scarcely two thousalHl were taken ill tlw seines at 1\fcva-giss(',y, which
fett~hed good prices, as they arc much eateu b,Y the Jews. Due of the aflYantg,gcs of railway
1I0mmunication may he seen in tbe fact that. before the openhlg of the (Jonlv.all Hailway the
fislH;rmen would not spend time by catching sea·fish, for which there was no llcmand, so that what
were caught were used for manure. 1111'. Hinkston, of M:evagissey, indOSt'tl at one time in a seine
net one thol1sa,ntl 3,t one time. TluW were at first thought to he mackerel, but, proving 10 he
Gar-fish, the seine-net was opened and they were allowed to escape. That number would now
command the Hum of £00. In by·gone days they were not esteemed hy the Oomish people as an
article of food, but are now eaten with the greatest avidity."

The peculiar green color of the bones is said to pn\judice many people against them. I have
myself tasted t,he American Gar-fish and fuund it exceedingly palatahle; and I cannot doubt that
at some future time they will be llighly prized by our people, as they richly deserve to be.

A species commonly known as thc (,Needle· fish," TylosuTus exilis, exists on the Califofilia coast.
It reaches a It'ugtb of about two and a half feet and a weight of "little more than two ponnds. It

is found from Santa Barbara southward, and is rather common in tbe bays, its habits being similar
to those of the Atlantic G:u-fish. It spawns in August. It feeds upon anchovies and similar fishes.

It is a food-fish of good quality, but is not sufficiently common to be of much economic importance.

157. THE FLYDlG-FISK FAlIILY-8COJDEREBOCIDM.

THE FLYING·FISHES.

This group is represented on the Atlantic coast by several species, the most abundant being
probably tbtl common ExoOOJtus Randeletii. They are usuaUy seen quite a distance out at sea,
and sometimes fly on board of passing vessels. They arc considered exoellent food, but are so

tarelytaken as to reqnire no notice here.
Professor Jordan says: "The Oalifornia Flying-fish, I!b:fJcaJtus oalifornieMis, knbwn to the
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ItaU.ns Gnd Spaniards of the Pacific coa~t as the' Volator,' rea.ches a length of eighteen inches
and a weight of one and a half pounds; being one of the largest, of' the Flying-fiRhes. It is found
only about Santa Barbm-a anrl the Coronados Islands, where it is excessively abundant in the
summer, appearing in June and disappearing probably in September. This fi1'h flies for a distance
sometimes of nearly a quarter of a mile, u81mlly not rising more th:m three or four feet. Its
motions in the water are extremely rapid, and its motive power is certainly the movement of its
powerful taU in the water. 011 rising from the water the movements of the tail are continued for
8Qwe seconds, until tlle wIlo1e Dody is ont of the lvater. WIlHe the tail is ill motion the pectorals
are in e. !'Itate of very rapid vibration, and the ventrals are folde,d. When the action of the tail
ceases, the poot()rals and ventral.. are spread, and, as far as we cun see, held at rest. '''hen fhe
fish begins to fall, the tail touches the water and the motion of the pectorals recommences, and it
is enabled to resume its flight, which it finally finishes bj' falling into the water with a Spkl!;h.
When on the wing it rel'\embles a large dragon-fly. The motion is very swift.; at first it is in a
str,tight line, but thif! becomes deflected to a cUl've, the pectoral on the inner side of the arc being
[)ent downward. It if! abJe to sOlDe extent to turn its courBe to ..uy off from a vessel. The motion
seems to have no reference to thc direction of the wind; and we observed it best from the how of
a steamer off Santa Catalina Island in early morning, when both a.ir and waler were free from

motion."
Two other species of' Scomberesocidw occur on the Pooiflc coost. HcmirhampnU8 R08aJ, J. & G.,

inbabiting San Diego and San Pedro Bays, il;l too small and too scarce to be of an~' value as It
food-fish. Soombereso;I; brevirostris reters is found from Tomales to Monterey, and is sent to
market when taken. It is, however, extremely rare and only one was seen by Jordan.

THE SKIPJAOK-SCOMBER}~SOXSA.mnJS.

'l'he Skipjaekt aItbough in general appearaDee rcry dissimilar to the Fl.ving-tisb, is a member
of the same family. It is quite similar in form to the silver gar-fish, Tylosurus, from which it diff'ers

in the long beak-like jaws, slender and flexible, and in having fiuleb> hehind the dorsal and aUlll

fins. In England it is known as the "Skipper," "Skopster"; also in the books us the "Saury,"
or tbe "Egypt Herring," and by the Scotch as the" Gawnook."

This species is probably found in all parts of the Atlantic, although it has not yet been :reconlml
from South America. On our coast it i8 abundant at times from the Gulf of Mexico to the Banks

of Newfoundland. III the Eastern Atlantic it ranges from the Loffodeu I~le~, latitude 690, to the
Cape of Good Hope, specimens having a1l.io been observed about Saint Helena; it does Dot, how
ever, occnr in the Mediterranean, where it is replaced by an allied species, Sayrus Camperi.£, which
is distinguished from it by the absence of the air-bladder. On the New England coast large
schools are occasionally seen in autumn, and this is the only part of our Atlantic seaboard
where thej" are of any BIH:cial importance. Codfish feed upon them voraciously, and they are
sometimes eate.u by bluefish. Storer remarks: "Large quant.ities are yearly thrown upon the shore
at Provincetown, but are considered worthless, while by the inhabitants of the other toWD8 of
Cape Cod it is taken in immense numbers and considert'.d by many of them very nntritious food."

DeKay supposed New York W be the extreme limit of the southern r&nK6 of this specie.!!, hut it
hll8 been obser'"ed at the mouth of the Ohesapeake Bay, and at Bedford, North Carolina., by Jordan.

Neill states that it is uot an uncommon .fish in the Frith of Forth. Numbers run up with the
flood-tide in the autumn; they do not, like other fishes, retire from the shoals at the ebb of tho
tide, but are then fonnd by hundred8} having f·heir long noses stuck in the ~lnsb, and are picked
up by people from Kiucariline, Allowa.y, and other places. The fullest aecount of their ha,bitl'l
is the following, from the pen of Mr. Couch:
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"The Skipper is, more strictl~r than the gar·pike, a migratory fish, never being seen in the

channel until the month of .Tune, wld it comUlonl~' departs before the end of autumn. It does not
swim deel) in the water, and in its harmless malluers resembles the flying. fish, as well as in the
persecutions it sufters from the ravenous inhabitants of the ocean. l'be methods it adopts to esca.pe
from their pursuit are peculiar. It is sometimes scen to rise to the surface ill large school8 and fi~r

over a cOllsiderable space. But the most in!:{lresting spectacle, aTIli that which best displays their
great agility, is when they are followed by a large compan~' of porpoises, or their still more acti\'c
and oppressive enemies, the tumly and bonito. Mnltitudes then llIount to the surface and crowd on
each other as tbey press forward. When stm more closelj' pursued the;y spring to tb(\ height of
several feet; leap over each other in singular confusion, and again Sillk beneat.b. Still further
urged, they mount again and rush along the aurfaee by repeat~d starts for mor~ thUl.l one hundred
feet, without once dipping beneath, or scarcely speming tv touch the water. At last the pursuer

springs after them, U8Uall~' across their courlle; and agaill they all disappear together. Amidst
such multitudes-for more tban twenty tllOUSftnU have been judged to be out of the water together
some must faU a prey to the enemy j but so ill un y hUll ting III company, It must be long before the
pursuers abandon. From inspection we could scarcely judge the fisb to he capable of such flights,
for the fins, though numerous, are small, and the pectoral fill' from large, thongll the angle of their

articulation is well adapted to mise the fish by the direction of their motions t.o the surface. Its
power of springing, therefore, must be chiefly ascribed to the tail and the filllets. It rarely takes
bait, aDd when this has happened the boat has been under sail, the men fishing' with a 'lash' or
slice of ma<lkerel made to imitate tbe living body. 'l'he Skipper hat> not been commonly taken since

drift·fishermen began the pra<ltice of sinking their nets a fathom or two below tbe surface, a eir.

cumstance which marks the depth to which they swim; but before this it was usual to take them,

sometimes to the amount of a few hundred, at almost eve~' shoot of the vilchard nets!'
This description of their habits is doubtless ver,Y appIicallle to those of the same species in

the Western Atlantic. I have frequent1~.. seen them in schools 8pringing above the surface, but

have never had an opportunity to stutly their movements closely. The Skipjack probably feeds,
for the mOBt part, on soft pelagic animals, the teeth in their jaws being very milmte, Gunther
Bta,teg that the young, baving the beak is still undeveloped, are met with everywhere in the open
ocean, in the Atlantio as well as in the Pacific.

THE RALF·BEAX-B'EJl'IIRAMPRUS UNIPASOIATUS.

Bpeciell of tbis genus are abundant allover the world, and are particularly numerous in the
West Indies, where they are sometimes known by the Indian name" Balahoo." They are closely
related to the Skipjack, but have the upper jaw short and the lower jaw prolonged into a long,
Blender beak, Our own species ranges in abundunc.e from Cape Hatteras, through the West
Indies, to Rio Janeiro; stragglers have been taken at WOOd'll Roll, Massacbusetts, and a /ilingle
specimen at Danvers, Ma.ssachusettB. Stearns writes that it is a common fish along the Florida

coast, HYing in shoal water, and although 80 different in appearanoo is confused with the silver
gar.fish, !lYlonI.ru.B. On some parts of the coast it remltins all the .year; in others, only in warm

weather. It swims in small schools, and it is probable that it spawn6 in the fall.

HiS. THE PIKE FAJlILY.

THE PUO!l-Esox Lucms.

The Pike, J!JB03J luttS, is one of the very few species of flu which is found on both sides of
the Atlantic, and is equally t&miliar to the inland fishl'rmen and anglers of North America, Europe,
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and Northern Asia. Notwitbstanding its broad dist.ribution in tbe Old World, however, the genus
.ESQX may be claimed b;y Americans a·s pre-eminently American, since all the known species occur
in North America, while only ODe of them is found in Europe. The Pike-the ItHecht" of Ger

many; the "Brochet" of Francc; the "IJuceio," or "Luzzo," of Itu.]y, and the "GMda" of
Sweden-is easily distiIlguished from the allied species in the United States by its coloration,

which is uniform brown, green, or black, with numerous elongate ",'hiro blot<:hes upon the sides.
It is further distinguil:!hed from the Muskellunge, ESOJ: nobilior, by the fact that the cheek iu front
flf'the fore operculum is covered with scales, while in the latter the lower half of the (~heek is
entirely na.ked.

It is sometimes known as the 1I Great Lake Pike." The name "Pickerel," which in England
is used as a diminutive, and applicable to the young Pike, has in this country been appropriated
to represent a smaller species of the same genus, Esox reticulatWf, etc. j but our fishermen are not
usually so skilled in ichthyology as to be able to dist,inguish infallibly between a small Pike and
a large Pickerel~ con~eqnCIltlxthere is frequent confusion of nomenclature, nor is this lack of
rrecision altogether absent from the writings of our early ichthyologists.

The earliest biography of the Pike, written with reference to its American habitat, is that of
Richardson, in the H Fauna BoreaIi Americana." He states that"by the Oree Indians it is called
I Eithinyoo-cannooshreoo.' As it takes a ba.it set nnder the ice more rapidly than aIlY other fish of
the same districts, it forms an important resource to the Indian hunter in the depth of winter,
when the ehase fails him. In the summer it is occasionally shot while basking in shallow waters,
but, except in very urgent cases, powder and ball are of too high value in the fur countries to be

thus expended. No qnadruped, bird, or fish that the Pike can capture seenis to be secure from itR
voracity, nnd even the sIlring perch is an acceptable prey to this water tyrant. The Pike rarel;\,
weighs more than twelve ponnds in the northern parta of America. One sIH'Alimen, taken in Lake
Huron, was snbmitted to euvier's inspection, and it has also been carefully compare(l with English
Pike without any specific differences having been detooted." I

Richardson further remarks that the Pike was not mentioned by Fabricius as a native of
Greenland, and has not been found on the islands of the Polar Sea. It has, however, been re(\entl~r

discovered by Dr. Eean in a collection received from the island of Kodiak, Alaska.
The Pike, almost universally despised, Ilnd generally, on account of its predacious habits,

regarded bs the fishermen of our Great Lakes a& a pest, is in Europe coDsidered one of the most im·
portant of game fishes. Walton devotes to it an entire chapter, concluding with directions how to
"roast him when he is caught," and decllU'ing that" when thus prepared he is 'choicely good,
too good for any but anglers or honest men." Mr. Chalmondeley·PennelI, It well-known English
writer on angling, has published a work, of cOllliiderable size, entitled" Tht3 Book. of the Pike."

H.ABITs OF THE PUCE IN EUROPE.-So few have been tbe obSf'rvations in this country I snd so
much ha& ESQX lucius been confused with the other spooies of the genll8, that it seems imprn.cticahle
to compile trom American authorities a satisfacfury account of its' life histor;r, and in default thereof
is here presented a. synopsis of What bas been written concerning the habits of the species in

Europe, by Dr. L. Wittmack, director of' the Agricultural Museum of Germany; It is notproba.
ble that the habits of the fish in America differ materia.lly from those here described: still the

European investigations cannot fail to be interesting and snggestive to thosewbo ma.y~ereafter

ha.ve the opportunity to study the fish in our own Great Lakes. .
The Pike occurs frOiD Northern Asia to North America·, and from ScandiD&via to Italy. It

appears, aooording to Kroyer, to be .a.bsent from the Spanish Penitnula. It is fOUl)d mall p&l't8of

• FaUDa BOIO.H Amurimwa, p. 12t.
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Germany, not only in the. high mountain regions, but along the sea-coast of Northern Germany,
and e\'en close to the shoreg of the Baltic. The highest vertical distrihution of the I)i.ke occurs on
the northern side of- the Alps, in Tyrol, in various lakes, from that of Tl'istac, 2,070 feet, to that
of Halden, 3,618 feet. On the south side of the Alps it occurs ill certain lakes of the Tyrol, and
in the Lake of Hesehon, 4,637 fect, which is apparently tile loftie"t }lOint of it,o; distribution. In

Switzerland, according' to Tschudi, it ranges to the height of 3,3f18 feet."

Th\\ spawning time of the Pike, as is shown in an elaburate table presented by Wittmack,
often begins hl the latter part of Februar.y, and lasts, depending l>omcwhat upon temperature and
the weather, into March and April, sometimes even into May. It deposits its eggs upon water·
pl:tnts, especially rushes and grasses. Examples one· third of a meter long are capable of rellro~

dneing their kind.

The predacious nature of the Pike is }lJ:'OYerbial. It eats llearly all other kinds of fishes,
sparing not Cl"en its own species, and also devours frogs, mice, rats, amI even ;young ducks.

Although it is voracious in its attacks upon its prey, it remains generally ill quiet ami lilieUll> to
prefer quiet and slow·:fiowiIlg waters rather than swift streams.

Wittmaek gives a number of 8tatements from authorities in diffl!l"Cllt parts of Germany

shOWing the annual rate of growth ?f the Pike, which appe:trs to vary from two to three pounds,

the maximum size attained being from forty·fil"e to sevents pounus. lIe cites one instance in
which, ill two summers, a few individuals, liberated in a pond full of a species of carp, grew from
the weight of one aud three-quarters to that, of about ten pounds.

BENECKE ON THE SPA.WNING OF l'IIE PIKE.-The breeding" habits of the Pike arc, still fur

ther described as follows b;r Professor Benecke, of Konigsberg;
"The Pike inhabits all of our waters with the exceptiou of shallow and rapid br()ok~. It

prefers clear, quiet water with clean bottom; is usua]]~- active at night and quiet ill the daytime;
lurks among plants in convenient corners, wheu('A! it, rushes forth with arrow-like veloeity. It lives

a bermit lif~ only consorting in pairs during the spawning season. The pairs of fish then resort
to shallow places npOll meadows ami banks which have been o\'erflowed, and, rubbing violently
upon eBCh or.ner, deposit tbeir spawn in the midst of powerful blows of their tails. The female
deposits generally about 100,000 ydlowish eggs, abont three millimeters in diameter, out of wllich
in the course of fourteen days the ;ronug with their grMt umbilical sacs escape. The spawning

time ooours in Eastern Prussia 1n the months of Febrnary to April, a,nd occasionall.r the spawnillg
of the :first Pikes ooours before the departnre of the ice. When well nourished the I~ike b'TOWl>
very rapidly, and in the first year often reaches the length of more tha.n a foot, and Bometinum

• eventually the length of seven or eight feet. Only the young, rapidly growing Pikes are eatable,
the old ODes being dry and tasteless."

Pum IN THE GREAT LAKES.-In his C$cursion around the Great Lakes for the purpose of
gathering fishery statistics, Mr. Kumlien obtained the following notes llpon the abundance of the
Pike:

, "On the western shore of Lake Michigan it appears w be resident in those portions of til{'
lake off Racine, and is very rarely taken ill gill·nets. It il:l~ however, not known t~) \Vaukegan 01'

Kenosha fishermen. At the west end of Lake Erie indh-iduals are at rare intervals taken ill

POund-nets set in the deepest water. About Sandusk)' and vicinity, like the Muskellunge, they
are said to be rl\~ber rare, though a few taken in winter around Put·in nay IBlum) are tbere
regarded llo6 residents of cold, deep water. Above Cleveland tht\y are Ilot known to the fishermen,
but in thevioillity of Ashtabula cousiderable llUmbers are sometimes taken in spring--one or two
hUndred pounde at. haul of B pound-net. On the south shore of Lake Erie very few are taken .in
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pounds, and it is there thought that they keep constantly in deep water and seldom approach the
shore. They are very salable and mnch songht after, but apparently nowhere abundant."

THE COMMON PICKEREL-EsoX RETICULATUS.

This fish is known in tbe North always by the name of "Pickerel"; in the Southern States it
is usually the "Jack." It is found chiefly in the 8treams along the Atlantic coast, from Maine to
Alabama, it being generally a.bundant, especially in clear, grassy streams and ponds. It is not
found in the I.ake region, nor west of tho Alleghanies. If, '1Olllctil1les reaches a weight of seven
or eig-ht pounds, but is mmally much Bmaller. As a fool1·fiBh its rank is rather high i its flesh is
white and well.fiavored, but is rather dry and not very tender. Itis, however, a very undesirable
fish for propagation, from itB inordinate ·...aradt.y. The)' are il mere machines for the ailsimilatioll

of other organisms."

THE BROOK PlCKERELS-Eso:x: AM:ERICANUS AND Esox UMBROSUS.

These two small Pickerel are very abundant, the formor in the coastwise streams east of the
Alleghanies, the latter ill the Mississippi Basin. Keither reaches a length of much over a foot.
These have, therefore, little ecOllomic value, and from their voracit.y are undesirable inmateB of
streamg and ponds.

THE MUSKELLUNGE-EsoX No"BlLIOR.

The following facta regarding the abundance of Muskellunge, Esoa: nobilior, in the Great Lakes
have been ascertained by Mr. Kumlien:

Among the islandB dotting the southwestern purt of Lake Superior, including the Apostle

Isla.nds, Sand, York, ~nd Rock Islands, and others, this fish is caught in small quantities ill the
pound-nets. The Muskellunge is occasionally ca.ught in the small bays indenting the shore south
of Keweenaw Point 38 far as Huron Bay, and with it a large and Uluch lighter-colored fish that
may possibly be Eso;x lucius. This latter is not well known among the fishermen, but Mr. Ed/oterloll
says be has often noticed it, llnd has remarked that the general aspect was different from that of

the Mllilkellunge. On the fishing grounds at the north end of Green Bay this is a rare fish, ouly
half l~ dozen or so being taken each ;year. When it occurs it is tound at any and at no particulal'
point. :Not a single specimen of this fish was taken by Mr. Nelson in ten years' fiabing in the
Cedar River district, and Mr. E\'erland in thirty-six: years has not taken half a dozen. They are

reported of oooasionaJ occurrence in the Menomonee River, but are not found in deep nets far out
in th~ bay.

Lower down on the west coast of Green Ba.y, from Longtail Point to Peshtego Point, tbis fish
oc(,'Urs everywhere, but llowhere in abundance. A specimen was taken a.t Washington Island in
1866 that weighed forty-fonr pounds. The fishermen of tbis stretch of coRst·line pronounce it
Musk.ka-long. At Green Bay Oity this fish is caught frequently weighing forty pounds. It is
c.ommoll at this point, i. t. the southern end of Green Bay. Ascending the eastern shore of Green
Bay as fur as Saint Murtin's Island the MuskeHunge i, very rare, being known by name only to
a great many of the fishermen. Following the western Rbore of Lake Michigan southward from
Porte des Martes on the north as far SQuth as Manitowoc tbis fish is rare. At Jacksonport two
have been taken in seven )·ears. At Two Ri"'eL'l!! only one hag ever been recorded, viz., in 1878.
At Manitowoo it i8 leBS scarce, being caught iJomeWnes in pound-neti a.nd more frequently in the
river. At Milwaukee the MU8kellunge occurrs in the lake but rarely; it is never caught in gill
nets. In 1868 Mr. Sehnlt,z took one in a sma.ll seiDe, in the old hw-bor, weighing 01l~ hundred
pounds. This is believed by Mr. Kumlien to be a fact, having been testified to, us he~ "lIY so
many reliable persons!' He adds; '~Formerly, :tl.sh of this kind weighing eighty pounds. were far

from ra.re."
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Oil the 9th of April :t fisll of this sl'('eies four feet ill length was takeu at Hacille i head to

openmIum, ten inche.s; t.o ('re, four ilJdLCS; gl'l'atest circumferellce, twenty atHI omdHllf iJH:IJe,'1;
()\-er '1,5'1:', eig'hh'(1Il inches; at gill,;, l'ightL-'ell inelle~; w(1ig-1I t, fort~--fiYc pDumb. 'l'ht'"e Hsh uro

lIt~yt~r !Jere taken ill UH~ g'iJ]-ud,,; they an' rcsidt'nt, j tl UJIj lake auout Hi\eiue ill willtPl'. A \'t~l'.r few

llll'"t, lWCll IOJo W lJ to oemu' n t 'V allkeJ:/:au. Oil the soutlwastol'n slwrc of Lake l\lieu ig'a u, iud nil illg

thtl fi.sheries of Saugatud" I::lollfh Ha n'JI, aud Saillt ,Josepll, tlJis JislJ i.s reporteo as alway~ heillg

of :t large ,~iz(·. At Lull j IlgtOlJ, f,wtlwr north, Dilly Oll(~ iusta lH;e of cupt l!J'(~ is Oll r.'em'll; it i..., also

baid to iJ(1 n~rr rare at GraIld Han-'Il.

Hilt little !w" lJelm reported rpgarding thE' IWClU'l't'lWl' of the Mnslw]hlllg"e Hpnn til(; nnmerOll:;

fbltiug grounds aloug the lJort.h shore of the southern jlt'llimmla of .:'rlkldgan uL't Wt~l~n Little

'fravnnw Bay amI Thunder nay. It. j,,, gt'llCfllll.v l'iUC thrOll/;1;h t.hu Strait:; of l\laekina w,

mlly abont half a dozen lwing taken t'aeh f.;t\:l8(lll; and m!)"t nlllllHlaut of all <It Lt's Chenp;lUX

l..,;lall(]..,;. Captain Coat;; (~al1ght one hero, ill 1;';';4, wt'ighillg: sixt;y-two pOll 11,]". Tlwse tbi.l arc

rart'l)' tal;:en ill pound-nets, amI are eltietly caught with hook aul! line ahout t110 lA's ~helJcaltx alll!

])rnlllllJond I,.,landR. ea,ptain Diugman hail canght only oue ill his poumI'Jl(;f, in the IH!,,~t fifteeu

years. All caught; of which he h:Ls !leanl; have bl'Cll larg-e. In Thunoer Bay abont. a uoze.ll, on

an avera,ge, arc taken in twelye mouth s. III Sagi llaw Hay t hey arc taken in abon t, the sa me IllJJJJ·

ber!'! a!'\ ill 'l'hunder Bay. IIere too t.lH'Y are alwlly", large fish. A few an' taken ill l':('iIW." along tlw

coast beLween Port aux .B.a.r,!ues and PorI II urDU. A. few ahw an~ taken aun ua 11.... in t bl' Sai lJ tela ir

Hiver; perhaps It dozen or two altogether iu lbil': region during' a year. Between 'l'okuo uwI

Detroit Uivel', Lake Erie, a specimen of tIlis fish is 1-fl,ken 110W aud then iu the pound-uN:;;. \YL('1l

takeu; it is al way/; la['gc. The same remark will appl.'" to the yiclnif.r of Toledo amI .Maumee Ba;\·.J
MUSK1;;LLF:"GE IN LAKE ERIE.-Abont Locust .Point a few are talwll ill the fall. Twenty

years ago, ill thi8 regioll, indndiug t.he fis!..JtJl'it,g of Ottawa, Port ClJutoll, Toussaint, aud Loeu"t

Point, :M:usquellullg'c were ta.ktm weig-hilll{ !'Iixty !.Llld seventy pounds. In San,]usKY Bay sped

mens are c,mgbt of forty-five pouuds weight, and at Kene.."'s Island oue was e:lUght weighing

fifty ·beveu pOlilldl:l, an d another sixtoy· two pOll mh;.

In connection with the HUroll (Ohio) fisheries, it i\\ repOl'teu. that about one huudred Hilt} fifty

fish of this species were takl'1l in seventy-five netR dnring the year ISm. The,)' nre lH're generally

large, alltI are always taken ill pairs, Thrt'c 01' four rCllrm,;t:'llt It year's catell of tlli" fl~h llt Yer.

million, Ohio. About Black River; Lorain Count,)', Ohio, AmlJerst, anll l':rowIlMl'!Jll B,ly, it is

very scarce, few being caught in nets; all that are taken are large. Of tlJis fish, ill connec

tion with the Oleveland and Dover Ba~- fisheries, it Jllay be said that it is very rare, and it' becoUl

ing more so eaeh .year. Mr. Sadler saj'« he took one weighing eigbt;',' pounds. The tisltl'rmen <iuy

they are alwa:,'s found in pairs.
The Muskellunge is taken at Conneaut at tlll'l rate of half a dozen ill ten years. Qnly oue

llpecimen was taken in the Painesville pounds in 1879. At Fairport and Willonghby, Ohio, 110

mention il:> made of its occurrence. Erie Bay; especially at Dunkirk amI BarcelOlJa, New York,
Erie, Pennsylvania, and Mills' Gmi;t', OhiO, is famous for its Muskellnuge fishing; this past

sea80D over sixty were caught, weighing from twenty to fort,y-fi."\'"e poundH. 'l'he,Y are caught

b:f trawling. Fancy prict's are paid for them; about twenf,y-five ct'uts per poulld l'('tail ill the

city and twelve and a ha.}f cents when shipped. .More were caught during the season of 1879

than ever before.

MUS.JtFa.LUNGE IN LAKE ONTlI..RIO.-The following Dotes relate to th~ fil'llwr.y in Lake Ontario:

AtOswego the fulh is very rare on the American side; at Port Ontario ODe is oceasionalJr canght;

.Jb-. Fred.AJ-rord ltates that h6 protmred l\ Mnsk01l11t'lW" from Mnnm0a Bay, in 1804, weighing eighty-five pounds.
34).1".
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at Cape Vincent they art~ common, !,specially in the Saint Lawrence. Nine have been brought
ill in one day, the smallest of which weighed thirty-two pounds. They are not now, however, so
Illcntiful here as formerly.! At Chaumont Yer.y few are caught. Seven ;years ago oue was
c3ptul'Nllwre wciglling" six(y-tirc paunds. At Sucket's Harhor WT.r few J\fuskelhwgI'J are caugltt.

159. THE :MUMMICHOG FAIIILY-CYPRINODOKTIDlE.

In the brackish waters alon g our coast and near tile months of ri \'t~rs, ftf,j wtlll as in IIlany of
our fresh-waleT streams and lakes, are fonnd lllcmbel's of the family CyprinodontidOJ. These are all
small fishes, tlw size of adults, rarel,}' exceeding four inches, ne\'er exceeding six or eight in the
largest of them, FundulwJ fflajalix. III New England the;\' are u,,;uall.r knowu 1)y the Ill<lian Hallie

" 11uUlllJicl!og" ; farther south by the llame "Brook-fish~' or "Killifish," a legacy from the early

Dlltch coloni""tl5, nIld iII other localities, especinlly in the interior, less correctly known as "Mill

now."
There are .~omc tWC1J(r 81>ccies in North Americn, /lone f;OIDmVllJ.r used for food, bllt an of

much more importaDt~t" ill,; foud for hlrger tisl), antI freqnentl;y used for hait. Tlw common !';peeies

of the slH;rt~s of the Gulf of :Uexico, Fundulilli !Jra,ndi,~, is known at Pensacola by the llllme

"Sac-a-Iait," an unexplained French DaHle also applied to a species of POflWaJyS at :New Orleans.
The hracki8h-water species hreed ill summer, and .voun:;:" are found iII immense schonls almJllg
the <:"t~lgms8 and 011 the SI\T1tly lWltches ill eompan,Y with tIle sand smelt, Jlfenidia notatum, aull the
allied BJwdes,

The Oypril/Qdontidu: are rf'presented in Califomia hy Fundulus parvipinm:s Gir., a little tlsh

very almlHlallt ht hrackisb waters from ::5anta Barbara southward, and by Oyprinodon califor
nicJHJis Gir., a small species once fonnel at San Dicg"o.

'l']lcse fishes are particula.rly interesting to the physiologist, from the fa.ct that many of
them are viviparolls, and that the anal fin of the !I,dult male is modified into a copulatory organ.

The two sexes of the species thu8 mrnlifled are usually \'ery different in appearance, and might be
mistaken for memhers of diflerent ~enera. Those memhers of the famil,\" belonging to the genera

Oyprinodon and Fundulu.~ are carnivorous, while rmr:ilia. and llfollienesia feed ul)On mud.
The famous" Blind Fh,h" of the Mammoth Cave, AmblyopsiJJ 8pcl.aJu8, and its allies, are closely

allied to the (fyprinodon, though belonging to allotber family, Amblyopsidm. 'fhese fish are U8{.~les8

economically, but are regarded as great curiosities) aod often sold for considerable sums.

THE BLAOKPISlI OF ALASKA-DALLTA PEC'I'ORALIS, Bean.

B,Y E, W. NHLSON.

Tbis species, known as the "E-ruang-uk" to the Eskimo of the Lower Yukon and adjoining
region; uE-lo-ki-nik" to tbe ,Malemut Eskimo in Kotzebue Sound region; "Uhormy Ryba" to tJle

RUIll'<ian fur-traders; ami "Blackfish" to American fur-traders, though insignilicaut in size, exists
in sucll numbers in all tbe graSIl-grown, slnggish freBh-water streams and sballow lakes from the
vicinity of Kotzebue Sound on the north to the mouth of the Kuskoquim Riyer on the south, and

up tlw Yukoll to the mouth of the Tanana Rivel', and for some diatanee up the Lower KWlkoquim,

that it forms a ver;y important source of food supply to the natives within these limits, In the low

('Ouutry between tbe Lower Yukon and Kuskoquim Rivers these fieh exist in gl'&ltest abun·

dance, alld here, also, is found the most dense Eskimo pop-ulation in Alaska. In this region alone

1By the north lIhore Indillill1l this n8h was c:Illpd "NOSCODODA'e."· A very old Wall, thE! first white child born 011
Prince Edwani\ Island, told Mr_ MePherllOD tbat when he was 11' hoy, fiftyyeat'fl tl;gtl, the nall'l6 war. o.tl Indian OD6,

and that oW" modern woni ":Mutlk~nUDIt""i8 but 1Ii (lOITuptioll of th8Qld Indian 'Word "NOtlOOU.ooge." . .
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a Ilopula.tiou of llearIy three thousand Eskimos Ttlly upon this ,fish for one of tbeir most abundant

amI certain sources of footl supply. The usb is eaugllt in wickflr-wol'k traps set in it,; haunts-a
wiclwr-work or hrlU\IJ fence leading into the f'unnel·shapcdmoutlJ of the trap from eaeh side. In
man.r of tho muduy streams lmd ponds the water fairlJ' awal'ws wit.h these "lHackfish." Ever.y
fall, especially after the ice forms, great quantities an) taken awl parked in grass bags holding

from foriX to olle IJunured pounds each. These bags of fish f'recz{\ iu(.o ;.~ solid mass, and arc tht"u

&lored dtber iu tun-covered }Iits, or upon platfoTlli~ ereetA'tl ll}lOTl four }Iosts, and tbUi<; kt'pt 1'01'

fntllre consumption. They are euten eithtJr raw or boiletl by th~ IHltivt:'8, and are dlOPPCtl UlJ llnd

fed frozen to the dogs.
ECONOMIC VALUE 011 TIlE BLACKFISH.-H is difficult to estimatl' the amount of these tillh

used a.nnually. It is well within the limits, bowe,-cr, to state tlJat during October, )Tovomber, llIHI

Dec{Jml:xw at lea,~t 1,5<lU pnunul'> pl.'r day are taken ill th~ nmght;i tri\\1~il;11Iar rl'.giU1\ betweclI the.

Lower Yukon and Kuskoquim Rin~rs. Tbi8 amounts to 138,OOtJ 1l01lI1ds, or Olj tons. Dnring the
remainder of tile ;year they are fished with varying SUCCOI'S, owing to dift~~rellt caw::3es, amI for tbi"
period it is fair t.o allow OIl e· hal f tb e amOJlJl t, just men tiolled, th UN g i \Ti [] g 103.5 ton s for the an nlIal

lJstimated catch in tllis region. Over the remainder M tIle territory where this fish ocenrs my
data are veTS meage.r, but h~' a, rough N\ti.mate I 'Wolllll allow a'Gout. oue-ualf the. 'Pl'(·Ct'dinp; amolwt,

or ,')1.7 tOllS, ra,i:;illg the entire estimated nlllOlmt of these fish used to 155,3 tOllS per annum. I
Jmve been very cautious in making tht~ estimatB small, but I am I'atislied that cardul observation

OYcr tbis region will raise the amount to ])eruu])s U011bh:: tbat giVCll.
TlJe Vega expedition unde!' the command of Buroll Nordenskjohl obtained numerous spec

imens of this fish, and it has sinoI.' been redBscribed by Professor F. A. Schmidt) of the University

of Christiana, under the name Dallia delicatusimu, There can be little doubt that Nordeuskjold's

specimens belong to the species above described.
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Q.-T II E SA L M 0 N rrR lEE.

111 Dr. SlIcldey';,; i< Monograph of the Gell\jf~ Salmo,l' printed in 1873, fOIty~tLree Speele8 of

Trout aud Snlmoll were cnnmerate(l ml U1(~llllJel'fi of tIle fauna of Xort1l America. In tlw Nllll';;e of

thl' t'xtell';l\-I' l"t'\i"ioJli' of uur ichthyolog'y wbidl have fl'e('lltl~' heml mudI', tllis g-ronp has bf,<:,U
-l'erl nlolls)y stmijl'{L OJlJy eigllH'pn sJ)('cieo: are retaiJH't1 upon !lIe Jist MI :wlelJ/Jed h.y l'rol'eJo;J';ll]';';;

(~iH nlHl ,JoJ'daJJ. \VIIII.' the llUlnlw]' of Rpecies huO! lwelJ k!>OIelled, R(weral lU;>W g'('Ilf'rll Iw,vc h('l'll

p1'opos{'(], alJ(I UlUilY ella II gt'" ill UomeneJatnm II ece.<:si tuh·{1.

Aceffl'llillg to thl; l:lieOlt Rystt·m, tlle olLl g-ellllS Sitlmo, wldeh ill the 1:ltandarll workr'l 011 fLIIgliu;!
ineludcl:\ everythillj! eall('(1 hs the Hames" Tront," and" Salllloll." lHH, lWl'n dividefj into groups,

The fil'OIt, for which the lJame Sa/nw li'll'dailled, inchules the Athllltie ~almOll Hnd the bIHCk-~puttt'tl

Rpeeies of the W('st, tbe ltainbow Trout of tlHl Pacific slo}le, Salmo iril1euR, the Hio GI'anue Trout"
S. 8pilunlll, with the two do~el'y-rel<lt('dform:;, more w;tJe1.v distributed tlJrough the ltoek;y :Mollnt
:dll rt<giou, and reg-ar/led ao; l:\uh8pecie;\ of this type, abo t.he Steel Hearl of th(l Columbia, ,'J'.

Gairdneri, aJld the ('ommOll Bllll~k~",potted 'l'rout, IS. Cldl·J.:ii, wIdeh ll(lt'urs ill the {;pper :\IifSt:lOllri.

ill Urah, in the Ul)!nmhia HiveI', and 1I1l1lWrOlH! other districts of the Nortllwest. III this S!tlIle

;group llrt· include!l the Quinnat" or California Salm01J, and its alliN" which will he discussed her('~

after. Tb{lSC hnye Iwen placNI in the genus OnoorllynchilJl.

The fiwcoIHl grollp illeludes the Chars, or Hed·spotfed Trout, and the gra.Y·8potted species
known al'l Salmon '1'1'ont, or I,uke Trout. These are assigned to tbH genus Sa.lvelinus.

160, THE SALllmr-SALMO SALAK.l

(( In .A(]uitauia t.he HiveI' Salmon Rurpasseth all the fishes of tlle Al~a," wrote Pliny, eighteeu
hundred years ago. This W<lS the Salmon1/<! christeoing1 and tlJough lll",ar]~' 0011 hundred species of

the famil;_ Salmonidre am noW" known to llatnralists, one has alWlty8 stood pre·eminent, like a Scot·
tish cbieftaiu, IJeeding no other name t.han thfl,t of his clan. The InxnriOlls Romttnlg prized highl:,>~

th{~ I'lalmon i'ltTeams in their Gallic and Britj~h provinces, if we may trust Pliny amI Ausonius, awl

that thill fish was well known to the earl~' English is evinced by the many Saxon names, SUdl all

"Pan," "Peal," .. Smnlt," "Grjil'1t~," " Kipper," aucl .. Baggit," ginm it in dIfferent stages of growth
in Great Hritnin and AmenpM.. The Normans bronp;ht over the name of Latin origin, which th(',v
~lppli('d to the perfect adult fiRh, ready for the banquets of the conqueror. When Cabot diseow'mll

.Newfoundland, ill 14f17, he found Salmon in its waters, but the red men bad long before this known

the art of killing them wit,h torches and wooden spears.
DISl'RIDUTION.-Salmon inhabit the North Atlantic and its affluents. No one knowil bow

far beyoncl the Arcti~ Circle thf'Y range, though their occurrence ill Greenland, Iceland, Northern
Scandinavia" and Middle Labrador is well established. Tbe~' occur in Norway, Sweden, »ennuuk,

entering the Baltic and the waters of Russia, and, according to some authorities, the,Vhite &>a.

They abound in all the British Islands, where they are pl'Qtected and f'08teretl with great success,

:and are more or less plenty ill France, Belginm, Holland, aDd PJ;'llssla, 11800nding the Rhil~e as fur
'as Basle. The 80Dthern limit of their occurrence is in Galicia, the northwestern provtn<le of Spain,

'Thill chapter is ll~ed upon the l\lIlIlI.Y on the salm()n in "The Game Fishes ofNorih Am.erlca," byG; Brown
(}oode,published byChlU'lell Scribner'il Santi. .
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in latitude 48°. ,j There is a, river in Macedon," says Pluellen, in •• Killg Hf'ilry the Fifth/' "and

there is also mOrC-i)\'IW a liver at )fOllilloutll: it is c:.lllell 'V~'e, at Monmouth; but it is mIt, of Illy

prains, what is the name of the other riyer; hut 'tio: all 0111'0, 'ti~ so like as Illy fiugeri; is to my

finger,,:;, llnd there is salmons in hoth." Fluellen was ill the wrtlllg, for there lire lJO Sal mOll in any

purt of the l\oIeuiterraueall water sy><tem.

On our own sidt~ of the Atlautie, their pn'R"mce ill Hwlsoll'io; Ba~' am! on tlw arctic e(lIl~t of

A meriea is tloubtful, ~'et prohahh\. Thew ranw' far llorth OIl thl' castel'lJ slwnos of Labrador, :I1ll1 in
the waters of the Great IJal;:e sy~tetll LIp W ::S-iagara.

Nova Seotia, Sew Brlln8",il~k, and l\faiJlt\ UaYl' rtJ<lll~' salmon rin'I'1'l; }\I'\\' Hampshire, _'\Ia".~a

chm;etts, and Couneetieut, fI, few "l'ry gool! nIll'S. TIlt' natltral limit of the sout.h wllrd nmgt· of tlill
Halmoll appear,,; to be in latitude 410, twar tlw COllrwetient Hi,pI'; wIlt'n, the.y were onee exln'lllt'ly

abulldant, hut many strngglers hay\.' ueC'u takC'Il ill tIll' Honsatonie ami HudsOll. Much etliJrt has

been made ill trJing to proVf' that the Salmon, of whieh Hendrkk Iludsou fial'" ;'grt>al I<tort'" in

1600, wuen sailing up tilt' dyer which bear,; hi!> 1ll1llH" Wl'!'t' weak-fi~II, ur sOUle ('(JuaU,'" l'l'lllole
specil's. Sun'l,)' weak-fish do not go up thl' riw:r to the Higulalilis. Sal!m)ll ll1lH' fl"Om liml' to
time been seen in the Delaware, it is said, lllld, if 1l1is be true, it renders tIle story of IInd;,;oll !>till
more credible.

AnUNDANGE.-Vfond.erful thillgS arc said ahout tlwil' ul)lllldallc\~ ill colonial days. E,"\~I'Y nul'
liaS heard of t.he (»licureall apprelltiees of COllncetieut WllO would IJut SallilUll no oftener than twice

in the week. I Like mUllS other I;!:uotl 0I1t'..., tlli" f;tor.v seems to he prehistoric, and wa" dOlllJtle88 told

of SOllIe othli'l' fish ill tIle times wllen our Aryall ancestors llwelt un tlle lliains of Ceutl'al Asia. You

mas fhul it in Fuller's" "-'ortllips of England)" where it has tUI, !'lame archaic IUitl ilHktillite il,l\-or

whieh is so (wident 110W two eeut.uries later. "J'leul.s of t.hem in U.lis coulllry," wrote Fuller,
"t.uough llot ill !:!lIcll ahundance as ill Scot!llllti, wht,l'l' I5Crvallt8 (t.he~- sa:y) iulien!. with their masters
llOt to be fed therewith above t.wice It week." 'Il1ere ean be no douht tllat one hmllln'u ;,;ellr... ago
8almOll fi ..~her'y was au im]lortaut food resource iu Southern Now ]<;Ilglall\l. ),:lUII.Y Couuceticut

PfOpltl remember Learing their gram1fathers sar that wlHm the~' went to Uill river to buS shad the

fishermen used to stipulate that they .':'houle] also buy a specifktl llllfilbel' of Salmoll. At the
hegitlIling of tbis century the.y began ra,pidly to dimiuh;h. Mit.chill st.atl;'{I, in 1814, that in

former da...." the suppl~" to the New York ma.rket usna-I1;y carne from COlllwctkut Hi \'(~~ but. of late
:_H'lITS from the Kennehec, co\"ereu with ke. Hey. Da\'id DudlfO.Y l~ield, writing in 1810, stared that

Salmon had sca,reely heen 8Ctlll in the COlllJedit;ut,. for fift.(>ell or twellt.r .year.".. Tlw circumstances

of their extermination in the Ooullccticut are well known, and the same story, uames and date

changed, sen'es equally well for otueI' rivers.
101798 a corporatioll; known:Is the HUppcl'Locks and Cll,nals Comp~m.y," built a dltIll sixteen

feet higb at liiller's River) olle hundred miles from the mouth of the COlluecticut. For two

or three years fisb were observed in great a.buodauce below tue dam, and for perhaps ten relU'S
they continued to appear, vainly striviug to reach their Sl'RWldng gr<mnus; but soon tue wOl"k of

extermination WWl complete.2 When, in 1872, a solitary Salmon made itr:J appearaucl-l, tbe Sa~'br()ok

fishermen did not know what it was.
BABITS.-At least balf of the Salmon's life is spe.ut in the oceau. "Be is eyer bred in the fn'sh

rivers," .said WaltolI, "and never grows big but in the sea." "He has (like some persons of lIonour
---------------_.__._._--------_._. - ..-

i "Th" lIhad, baelI. and Salmon more than half support the province. From the number of seines employed to "atilh
the flllh plllllrillg up f,be lakea one might be led to &Uppose that the whole ulUet be stopped, yet in ~i.l[ month.' time they
return to the Bello with /Such mnltitnd.... of y{)nn~ oneB B.ll to till the Connacticnt River for many days, and no finite
beiDg can number them."-Pl!:'l'EIUI: History of Connectiont, 1783.

~ 1I1TCHtLI, and FIBLD.
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and ric1Ies, which have both their winter amI summer honse~) this fresh water for summer and the
salt water for winter to spend his life in.'ll Most of his tribe, howe\-er, are peculiarl,Y fresh-water

fishes, though several sllare his sea-dweIling habit, amI others, like the Brook-truut, descend into sl1lt
water, when not prevented b)' barriers oj tt;>mperature,2 All of the fami ly run into very shoal water,
and usually to the sources of streams, to deposit their eggs, and all of them seek food and cool tern
peraturt;>S in the largest and deepest bodies of water aecessible. I am inclined to the view that

the natnml habitat of the Salmon ifl in the fresh waters, the more so sinoo there are so many
instances-snch afl that of the Stormontfield Ponds in England-where ithas been confined for years
inlakcfl withont apIJarfmt detriment. The" Laud-locked" or "Frcsh·wat.f>r" Salmon, known also in

the Sag-Hena.., regioll U<-l ~~ WiLluini"h." ill the Shubenacadie and other rivers of Western Nova Scotia

.us tIl (: "G 1'(1,'1ling," and in diti"ert\ll t parts of Maine as " .8choodic 'l'rout," "Sebugo Trout," or "Dwarf
Salmon," probably never "isit salt water, finding ample food and exercise in the lakes and large
riw'rs. In some regions in Maine and New Brunswick their access to salt water is cut off by dams,
and flome invcfltigators have claimed that Lund·locked Salmon did not exist there until these
nhstruct.imlS were built" some tift,}' .years ago. This hypothesis, bowever, is not necessary, for

ill the Saguenay the Wirminish have easy, ullohstnwted lwceS8 to the "ea,. The Salmon of Lake
Ontario and its tributaries are not thought to enter salt wate-r, and there are similar instances of

laud-locking in the lakes of Northern Sweden. In the Maine lakes Salmon feed on minIlOws
and other small fishes, The Salmon while it remains in the se-a or in the braekish estuarie>:
takes particular delight in feeding on crustaceans and their eggs, smaU shrimps, and young cfubs.
'Vhell in the rivers they eat but little, though they are at times eager enough for food, as tesU!,y

their nmtciOlls rushefl at the angler's fly. hook. The absenteeislll of the Salmon is due I'rincil1all:>
to the dearth of de,sirable food in the rivers, The young fish stay in fresh water for on£', and

freqnent.l,}' two, years. "'Then they pass down to the sea they weigh bnt a few ounces. They find
-congenial food and begin to grow rapidly. The broad world of ocean affords them newopportu
nities for adventure and self·advancement, and it is only when snmmoned by t,he duties of family

life that thew return within the narrow limits of the old home. When Salmon live in the lakes
theS prey upon minnows and other small fishe-s, but those of the sea uelight also ill small crusta
ceans and their eggs, to which they owe the vivid color of their flesh. The habits of successive
gt'IH'rations l~come hereditary traits, and the differences in their life-bistories seem to justify the
clai til of the Land·locked Salmon to be regarded as a variety of Salma saZar, thongh it i!i hardl,r to
be difltinguished except by its lesser size and some slight peculiarities in coloration. It is to be

designated a8 Hal11lO saZar, variety sebago. Althongh both originated in the same primitive stock,
it ii'! not probable that one ohanges to the other except after many generationl:l, under the influence
of forced changes in their environment.

UEPRODUC~I'ION.-Although,like the Trout, and unlike shad, Salmon spawn on a fulling tem
perature, lIot depositiuJ;;' their eggs until the water ill at least as ooId as 500, ~yet they seem to

enter the rivers on a rising temperature. Yarrell remarked that EngliBh rivers issuing from large
J~k{.'l:l afford earls Salmon, while rivers swollen by melting snows in the spring months are later in
their'season of producing fish, and ;yield their supply when the lake rivers are beginning to fail.
In America the Southern streams seem to yield the earliest fish. In the Connecticut they' appear

in April and May, in the Merrimack in :May and June, in the Penob8COt most abundantly in June

'WALTON: Compleat Angler.
ZTbenotionof marking Ba.bnon ie Dot a new 0118, Walton, writing two hnndfEld Ilond tW8uty-five year- ago, speaks

ofobservo.tione made by tying ribbons in the to.illl of some number of young 8&lmon whiCh were taken aub.equ.ently
at tb(l lIll.U'Ie plaoo, "which hath inclined many 'W think t!Jat every Salmon u81U'Uy retuma to the dm6riTel' ill
whicb it 'W/Wl bred, 8.8 young pigeons taken oot of the Imme d()fH1-oorfl ba.ve al80 been obse:rved to do."
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and July, though some come as early as April, and ill the :Miramichi from the middle of JUlie. to

October. I can only account for this seeming paradox by the theory that" while SalmOTl are !lot
harmed by extreme variation of temperature, thpy Illay he averse to sudden chang-es, and though
strongl;v impelleu to SE'A:\k the l;pawnillg grollnds are prm-ented hy the cold. 1 hav{' aseertailll:fl
that the cod posscss YeroY little animal warmth. The temperature of the h100l1 of a numher of

individuals caught in twenty-fivc fathoms of water was 47° Pal.lrcnheit, precisely that of the wat{'r
at the hottom whellee the.y were lifted. Mackerel swimming at, the surface rf'gistered !j!J0 or fjijO,

wbile the temperature of the w,tter was 58°, thn.>; imlicatiug that the.\' possess ,1 trifling amOl1l1t of
animal heat. 'i'be Salmon unquestionably cbanges its tempera-tuN' with that of the surrounding
water ill much tbe same way, and if, as is prohOlhle, riyer.s I'h,illg in the ll1(lUlltaills are eolder ill

early f:.>pring than the ocean strata freqncllH'd by the Sillman, here is a possibllJ solutioll r)f the
problem. It is stated that in the Ellglish rivers, whieh arc nhm;n, Opt'll, there are no re~ular

seasons of ascent, tlH:; fish coustuntl.y pa!'>siug" iu and Ollt; indcl'd, J'\Ir. Atkin8 think!> it J1rett~·

certain that large Salmon ill llrime condition are rUlllling illto the Peuobscot from the i:\Ca. ('ycry
month ill the year. It is likel~', also, that the warmth of the rivers is all important t~wtor ill aeeel

crating the vegetative growth of the eggs ill the ovaries of the mothe!' fi,,,h.

The movements of the Salwou are 1I0t so intimately related to the tcml'er;1turt' of the water

as those of many other ~pecics. The,yare not sensitive to sudden e1wuge"" and are capable of
enduring a I'&llge of at lt~<lilt forty-five degrees. In tL.i~ the;-. re."elllble less tue migra tory fl.-,rhes

than the permanent residents of our fresh waters; indeed, it is quite allowable to spea,k of them
I1S l'esitlent, for Ii large proportion of the whole colony belonging in onl' rivm· IIll1y be foulld in it at

auy SCa-SOIl. This proportion cannot faU much below two-third~, if we consider that the fish less
than a ;year old would make up at least half its number, and that the bI'e(!ding fish are in the
ri \eers six or t;even months after the breeding. The breeding fish rcmaill during the ~e..1SOll of
greatest heat and greatest cold, thougb their stay after they have deposited their eggs i8 no

doubt cbieft,Y because their vitality is diminished and their circulation retarued by the falling tern

I:lerature, depriving them alike of the er:tvillg for food and tbe power to seek it. Those which
spawn early are believed to return at once to the sea; the more tardy ones often remain all
wintet', and are carried out b.y the spring freshets. Salmon eggs are not injured 1J;y freezing, find
the fish are unquestionably quite as hardy. English ftsh-eulturist.s claim that t.heir Salmon will Hot
thrive where the water is warmer than 6()0, or at most 650 in the summer, but .:\:11'. Atkins kept fish
iu his ponds at Bucksport, Maine, with the water at the bottom as warm as 74° at miuda~', the
means of bottom and surface temperature for June, Jul.y, August, September, and. October, 1872,
being 600 .6,650 .1), 690 .8,590, 5()0.3, and 720 .9,730 .1,73°.0, 620 .2,540 .3, respectiyely. In the Gaspe
galmon streams, where the fish ure in the perfection of RctivUy, the temperature of the pools in
July ranges from 40io to 590.

KELTS.-At the approach of the tlpawning season their trim shapes and bright colors disappear.
They grow lank and misshapen, the fins grow thick and fleshy, and the l1kiu, which becomes thick
and sliwj-, is blotclJed and mottled with brown, green or blue, ami vermilion or scarlet, These
changes are chiefly apparent in the males, whose jaws now become curved 80 that they touch (luly
at the tips, the lower one developing a large, 1)Owerful hook, which is his weapon in the savage

combats with hiB rivals in which he at this period engages. "-Then in this condition, and after

spawning, .when they retrace their COUI'8C to the sea, the:y are known U8 "Kelts."
HaVing eutered a river, they press on to its headwaters, where the earliest of them arrive two

or three months before spawning time. As.soon astbe water is cool enough they proceed to deposit
their eggs, in deep furrows which the~y plow up in the sandy or gravelly bottom of tb{l stream,
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'1P;\I;~Uy Ite<'l1' th~ ;:jJI'gt; of ll' l1tl}id, 51.llY>~"'1\ fi\)~e\:,,·\'J'~ \!~"j:ttJ tbRt tlle fnU'<nqj .are .\>hil})[·,d bs tll\.i

}10lS('~ i.)i't{\C tW('llj~IJ'eut, fi/l,h, ('nw~< tWllt b\o>,lo:; ti{(~,j ,.,./I'J-'.pP$+' lwto):'e tll€ tl!:Jxt f)l1e is wa.i)vl [lud tlJ.(j

lir"t (:<W('1~'11 \1Jl hr thee lS"m! Id,j,d, is lov&'1Jet) jf) ljJJ".J."inJ.:: nll~ n\'etljVl, c!.J.ii,fly 155' tbe fl.ctlpll n(' tll~.

~lln'('l\t. 111'. Atkius (luwn'(';j 11 ItclJlal<:. TAwd,lm.\k",.\ ~alttlOtl. \.;....~Ii.y,ttilJM" <1 ll~~t. 11y tllr1lillj:( flll h'.\r

...:i!tf' aml ff.OI'pilJi;: vi(,k'l-JHy a;:>ltillst Hw hottom 'With ~Wl' ta\.\, v;bit()' tb(' mnle WI1~ engagvd !!\ dtj,'iug

~I WlJ'y l'ivul.~ a II(I i1ri'ililN.'lmC' foes, SpaWl)}ng b llC,t. l\.eCt)\l)pti",'kNl nt; «UCt>; hut HI li eggR At\' \1'Th~it\'ol.!

hy iHi>t\\,{{ulel!lh,:;If, f1.t~t ~i'>. tUt;S lllll-hw"O\ (hlring 'i\ TlVnhp) pf Jr.>m fiy~ to twdw, (1'1;)'::;. "When the
fnfN(1)" ~,~ Jr«lrie,tiw llIU 1(, a lid rlH', ff'lIllJ k l'etin.' to )J ll\tk ui\'.bUli'C l otle to tllt~ (Jll(' lo;1(ll' ~ t1l,-\ other
l'J I he otlWl' "j,k t,f t h" (lIl'I".";\'; OH:\;"" tlWfI nil'':) \~' t1\,~U1>,i'\\; l;i:I '>\l t bell' I='i'),'s, ng:aiu cuuw:t f~'l,t,h\-':r,

-m;) rnbbilt~ tOjZ(,!t!wr h,lth OIh'~ll tlwir spinxl\ hlto the flltl-VW a.j, tLl! Sliwe time." Tbis i-'\ tho
lihr.<('f'\'HhNl u-f Mr, .EHi:,; <HI tIlt' ElU'O}X-tm \3,~,\.muu, ami .'1 similar l.whir· hm!c lwol:l o!}:-;.I;X~',--4J l~:> M~.

Whll,dllT ill C,Hla.d'h 111 the tribnt-m~1:1of (<«j ,Six,iHI..J..-;HH,mfw ;;;jJ:lwuin,g' tll'gin.,; hy tlw HljdalB IJf

Oct<>Ul\!''; ill Mai}Jf\ with l>\H:1J 14nHJ·!oc-lj"t>-U /l11d BpJf S:\\rooll, ~ wex,:t. (W two later,. :'-I.ml it is, pr~f',ll~}JalJk

(hu.t, hI nil' GnDil{~dit,ut it- wUlhe fU~lIld to tWI\\\-r \w,l\ \~\()1\~ t\Jwfu'd" HI)cember. III (In-,~n, llrlhilJ

aw! ill thf', Rltlnt< the ""ea!>Oll beg-jlls ill Oet,o\llw lW N,,\'<:ml\;;Oy, (wutis1U1ng in t;(>lnfl rivel'$ WI Febrat<l"Y,

Sahl'lQU ~'g;.;'l'- aI\l alJOIit. zme-quflt-tcr of an iu~h hi lGa-fUL'tN" ;jwJ of Ii brj~ht- I~'ddjBi\ Ql' Jt\H~)wl~~

JIl-lt'. l<:!tgh»ll ti",lt-cultul'i"tg 0<:timM~~ tIlt' lHI(I({'~l\JtJ'"Wg:s yif'l-aed 1JJ a lurge tiBU llrl,OOl) tn DM'b.

1!oum1 of her l<'elght -; eSp>3;dmelll is ill tim p('fj(/h'iN''t, imlil~ah' l-~ )'1,--\\\1 of f]tHi mlln, than i,~(ion ')f 6,mm

ibt ,t fil"h of eight p(oulHls, ~IWl abont ]}1,OVO f\,l' \J1;l.~ Qf t\)\'t~' 1\-<1unas. 111 thB 8(~otdl 8!l'<:'ilms toh\!;

et;:gt'> \;~))t\t', to bll1brr-its in of'H': lttllHln>,tl to Q\W, \>m\11l"K\ ,\ll\{ f(wfy d,l,}'s, hut ill {I1U {:;)!l~el' Wl1t.'t;!ol, M, a

tf,nfl.>vr»t).lf{l (If 3\'\0 ttroQgh ""'luteJ' ~l\lll;;\?rh\g,t\jl~ l'\:',l'rGd of ill('ulla,tjon 1,\\ l;.Ul}Ni8t~d til est."lld w<el'

si::;: 0r 8~}\"t'11 lolJl:\t.bi'\ til~ )'(J{lllg' jiEh not 1tPtw-J'lUl;" £/PtJ1M:aY' 11\ the b8tch~llg-h{Jllil\:Stlle {Jl"}j()ll

h:a2/os g-ff*liIy, lj~g", !~~.·.irJg j)efu 11i).td.lpd it, .JjjJ;,~··{l)J1l' \)<l-:;~ ~\tl.\ ,l teIt]lll:'l'r~tU\'t'ot 65-'\ ~llhj ill (Hl~l

h\\11rire(1 <lll1l f<>4t·t('~u 'It ~~lb_

y(n..,!,,-c YJ:iSt/',-Tb(; 11C,\\<ly Jj:lt'-'he~1 S,\\tt\Ou" lUe,,-l!.UJ:'c-~ fU$otlt__ tbrCe-quaHeflj- of au lno:h, u-(ljllJll:~

tW:l rdk->\.il'-' J-\,lhBl'~ut fNllI. fOlt( tiC. "i~ ,""'\"I.\\;..\l,, \'\t(ldl tJii:'. ii:;, alJrwrh....c1 it ilvgir:", t» .fcf't1,1:i\'lillg

gHw.dily to Sl'j1.l~. fitly miuute -«n<\tiug uuj€eC. '-;;1' 611"0 IDfmHl& tlJ~ t~T Ill.:;;; ¢l'(lWIl to :J,n il1dl .Qll11 .1'

Uli:lf! Jl1Hl he-gins to M~UllH: tLe "eTwi1i{ifi ,."pPA.'>. nini\ tl'l\.\\~ ..cl't\\:;. bllrfl -Or ih\.ger wa:rF:!S whkh ~lltiH{,

it to be callol IJ, H-I'~n,ll liml wh-icII it J'et,i-l11\1; W\1'I,\\>, rema1:lJing jl1 frt'Bh wat.er, BOluetimei5 11lltn it is

,\wn:~JJ (rf eight hwb~Cf INlg. It <;jQllt)nul,;il, u. -- -Pau 11 until the $eColld 01' third apring, Wh~;fill1i: I-'J'ep'

M'(~t.j{<1l fo-:r; \W pcrblllls in COU$t"Q1Wl\CO of, fL {11.'.~Cl.>.\1( tm'nU"J tJw· Be'd) a lmH))rm brigllt sih',.w,Y ('<lilt

j~ a.-:ll.un-wd. a,nd the Pal'r lJ~,om~e.R "SUh'(('.-"" dj-j-8J' 1'elllIt.ll1hlg &vm fim~ to tlVlmt.}>lc'ig1Jt m®tl15

iu the OIalt wuter it again ilookB its 118liI"c dr.'?,,;. )-nw'mg lWt,oule. citbel' a. "GJ'llSC" Qr R "Sll.luw!l,'"
'.rQI~ "U:tillS6" i~ the adotr!;c'l"nt Salmou j }t W~1g\)'i; from t ViC! to six p4ll:ud~)altu! i~ tll(.lOO fjkl}li~,:c alIt!

P:ll~,tful tlllltl tlHi tn~t-\lr-e fisb, witb i\Kllllw-r \i~M\, t.lJirmt1J< ijcaJ-M, )})<lrt\ fol'st!'-O; tail t Ilu« ~pot8

WUll/iN, more ~ll,mel'(,m" ~--nd bluu.'h ratb.~I tb\},n je.tty bilV:k, 'l'ne two I1m·s t'llI'lHy 00 dhtillji;ttil'lht>d

~"Vt'tt tU{tt,gu t....lth :'ShQuld b~ \,\f U.lt sU>tt\.c Gti.~; tiN pot w1frequently haPPc!l8. Tbl'! ffill1e G.tjbe. i:,;

AAX1Hlll.v llla-t,I.l~" bnt lHlt the fClIll!ll..'-l in ,ii-im.~'Cu\3-; :in li',\1Wlle the M,m~ is da-iU\.ed (tit' thtl- tnl\le IJQ l1'

a1"IU ttl(', fml'lah) Gri!&e... "TheN is lla--tMtlJt \u th~ ....;J..t~tt aa;'.·~ N{lrtj~ t~ t,hat l!ut'pal!lse.-~ 8-- Gr1t~ in

itt' N)'UlmetricRl bl'aut~', Hiii' blillibll{!.S> its agiltt:y! tl:ud its plock, l h-\\Vl!-- had tl,l;ll} 1)( ft,){\1' VJlmds to
lea.p fmm the water ten tim~l'l~ ana hl.gne:t awl {'a,rtlJ-er -Ulan 8> Salmo-IJ. Woo tll- the aug-kl' who
l\ttempUl} wi.thout giving line~ to hurd ()tl~ ~. of throe pou~ds;, be d~ it at tb.e riak ().f hi~

~R&th.lg line, or bit'! 9gUe "PI)OUill'l t tea-& ..... ,;n.1.fW'~ :fr(ll.n it&. j$.w or- '~mou:t in jt;ad~~o-rt; to
~pe.."

Mt- A.tltittB .calls \)tt.eutjon to tb.~ ~3kt that t.b~ gt."at l'Q1l of Glll~ wbiM. if!. lYJ pNWitwnt a
feat«ro in ClUlada ltJld Europe \8 s.lm.~t ell.til'ely116se-ut ill the riV"fe'n 4f tf(e '[Jpited 8'{a.~, tile fui:h
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not retllruing until they ha:ve become flduJt.. In rivers wherl~ G-ril~e are found, the Salmon a]wa;>8

precede them iu their ascent, for they do Hot cnter fresh wat,er until t{)wUl'd t.lw end of SllIllltU;'r,

Wlw call wonder at tile :lng-leI"" I\ntllllsiasm over "a Salllloll fl'N;h run in ]0\,(' aud glnr" frofll

tbl! ,,>ea i" Hear Chl'ilStopher XOl'th'lS prailSl' of a, Pl~rf(-'('t fish: "SlJl' ha~ literally 110 Iwall; hnt llf'r

snout i,'l in her Khouldcrs. That is tlll' beaut;\' of a fish, bigh and round should",rs, slwrt I\'ai,'ltl'd,

no loins, Inn all body :lud !lot long of h'nu inatillg-tllf:' sllOrtl'1' still till' hetter-ilJ :1 tai I sharp alHI

]Jointed a.s Diana':;;, WIWll 8he if; (~rl·'wellt in tlw ,';k'y.~' 1\1r.Kilbolll'lw:" painting- in t;eriblll,r'.'!

"Oame Fi/>h('lS of .xort.h Am('riea'~ r~prl'lSelJj;; a tllirty-pollnd /ish dl'<!.wn to a scali' of oll(·-I'Jl]rfll.,

The largost, OIJ r(~corxl wa~ one of (·ight,\·-tbn·(· 11<1IlIli]", bl'ou;:ht to LOlHloll ill Ht!l; the Nl~otcll

fit>h rare].)' CX(:(~{~d twenty-fi n~ pOUIllb. PerIcy .'!peaks of a Bixl,"'-l'0uud,,1' ral,ell IOll)!:1 goo ill tile

J{t'stigollchc; in 18;12 nutn;v of forty, aIHI OllC pf fort~'-,;(,v('tJ, lJ0111111" \H'l'!' e:lll;:ht ill till' Ca-,;(,a

pediae. 1\1 r, Fredcriek CIITtb' ~cor(' fot' YOl'k Hhel', Cmmda, ,July 7, 1."-71, sh(lw~ Jlirll' tish

raugin~ from SeYl'IltCE"lI to thirty-folll' awl aVI'raging t,weut,\-"",ix and a IJlmrtel' pOUTHj,,_ Auothi'r,

for the .'lame locaht y, .luly, 1~7H, SllOW,., (JlIC bnmlred and tl'1I tiSll, a H'ragi Ilg lllore Ihml twell ly-two

pOUlIl]S. This \\,3,; hy Mr. Thom:l,; }{e,\'llold;,;, WllO (langllt ill thi' <-,allH' rin'r a fislJ or if)l't.Y-I;;('\"('lI

}JlJUmI8, the targe8t, evcr killed ill Ga.spt~ with it tly. III tIle Pl'llohseot forty-polllHlpJ's ha\'p oe('a

sionall)' been taken, lmt uot. more than olle ont of a t,hou",and wciglJi; thir(v, and the eotlllJWlJ

/>ize iI,; from tim to twelV(\ poulHlrs. A fish two f!:'(·t long' ""IHllli weigoll a hOllt l'iix llnlllll!;;; OUi' of

t}lirt.r inches, uinl:' or ten; oue of tlJn:'-l\ ft'd. sixteen td t\t'vt'n tee II ; flwl OlJC fOlll' fel,t IOll~, lu,nl'l,\"

I1fty. A score of twenty-two days' fishing', with four rOIls, ill the <-}odbont, ill ,huH' and ,Jllly, loSH;;,

foot1:\ up foul' huudred and s/:,Y('IlLs-eig-ld, til'ilJ, an'raging nint' aJl(l three-quartel's IWl1!ld:'i,l

SAL)10N IN LAKE ONTARIO.-l'he 1'0110 win g notes uy 1fl'. Ii: II mlit'u Oll SaImo lJ ill Lakt' Ou

tario possess much iTltercl'\t.; "At Os"n'glJ tht'y Wi'n' fornwrly n'r~- alnmrfallt tlliU very iltlport,mt;

the;r U81~d to go up t.tw river {Ol'lwego) to the falls. III tlJl:' hi:;;t t'ighh'l'lI ,n'an; tlJl';\' have g'l'aduall,v

decreased till now they are cau~ht oIll," £1,'1 /St.ruggle!'/>. l"ort.Y han' hl't'U >;I'ean'd lJy OIll' lIJall ill

a clay. NaVigation and various kilHls of mill refll!'ll' 1I:n-e driven tlll'Ul :lway. A few yenrs after

the dams wcre huilt ther ,Yet lllHIlB in almndUJlee, amI ton>:> of thelll were- "pearl'it froJJl lilt, da.ms,

!Jut they have graduull:v grown less tilllJOw ollly all oec<lsional stmggh,.r is t~nught,

"At Port Ont.ario," .\-11'. Harrington ~ays, ';iJl I'''lIn 0111.\" a n'ry fl'W wen1 eanght ill til\' ..wim's.

For the last three or foul' ~'l,arf; han' bel'lI <-'earce ill the ri n'r, I thin k it is he(~an."'" the mills and f;lt'

tories-especiallr tile book-hoard mill nt .l'ulasliJ-tlll'O\' the reflH;l' illtn tIl(' ri HI'. Tlll'Y han~ lIut

been plenty ill tbe ri"'('r as f~Lr np ttl:! Pulaski silJee 1:;;7.1. It is l~urr(,lltly l'(>pol't('(l that. eOIlt\il!t'I'a hIe

ImmLer.s Wcrtl cltugnt ill the rivet' fi \'(\ or six rem.,., ago, awl dis]lo,:;ed of Oil t ll(~ sl.,,- They ,,;eem

to bavlj turned their course fm[fi this ri \'('1', Of' IM(> yearlS a few wl'ighiug (>ight(;ell to twent,y

POUlals have beeu tal,en; \\'1\ ll!«-'d to eOTl8ider twelvl' pounds an llVl'ragl'. SOUl(' \\'I'ig-llillg thirty

pOlllids have ueen takNI."

"At Pulaski, Mr.•J. A. ){athew8011 & Bro. (!\Iatbcw801l lIas :fished here tlU' lasf tifty-tin' yellr",)

report. as follows on t.he salmon fish£'fies: "In Oetober, 1836, two Illf'll took t\\'o hundr!:'t] :lIul til il'ty

Salmon between S p. tn. and 12, with spea.rs ~md firf:ja.eks, :md after 12 till mOI'Uillg two other llU'J)

ill tbl' same skiff' took two hUIHlred odd, the aYCrng'''' wei:.;bt of the cutire lot heiIlg fOIll'tl'.ell n w!

three-quarrers pOUIl(]~. "\\'e haw~ had fiftf'lill hlllllll'ell fresh Salmml in tllP li:;.l!-hIllHW nt PIll' tillri'o

When a freshet oceureil in JUIIl:' It ft'W would a] ways COllie up, and l'Iotn('.times a few earl.,- ill t!Jl' 8Jlri IIg'.

.Any time from Jnne till winter when there wag a freshet they Wt1re· sure to ('ome. 'Ill(' Jlrillcipill

time, howel'er, was in fall, during September, Octobl'r, find November. 'l'weln' skiff's in olle nil,rht
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ha·ve takeJl an average of three bundred Salmon caeh. Por the last twenty years the catch has

hrcll nothing' to what it uscd to bl', thongh some are takcu even llOl,': 'fbe gill-uets stretched
aeras" the mouth of river assiRtetl to a large extent ill causing' the decrease. The fish used to rnn

up to the falls, ten mile,; aboye Pulaski; uow there are two dams ill tlm way. They uever cOllid go
auoyc tile falls, as they are l)Ue Illmdn~d uud eight feet ill perpellllicular height. I tLJink the mills

(iiwtoril's), t:Uluel'ielS; ctc" are prolific eausm; of tile d isappearallce of Salmon. Lime is Ollt! of Ow

wor"t thing-s throwlL iuto the river; yuts of refuse lime lmvl' beeu emptil'd whell the dn~r was full

of iisL, atHl UpOlL the lwxt they WCl'l\ gOlw. Lime, tall·barl" sawdust, lllHI gill-lids IHrn:l tlri\'l'n

the Sallllou from (lur ri nw,

'" Tllcre \H\.l'O formerly tl.ll'C0 salmon streams ill this \'ieinit.,v-Grilllll'itone Cn~ek, D('01' Creek j

and Salmon Ri\-er-allu each stream had a different type of fish. An experieucetl fishl'rmaII could

readily tell from which stream a fish was clwght, though they arc but four miles apart. III Deer

Creek t he fish were 1011 g and RUm, ill G ri ndstolle 1<hort and ellulIhy, and i J} Sal III on River large llmI

lwuv,y.
"'I'Ll' largest l'ipeeimen ever caught, here weighed fOl'ty·t'oul'ulUl three-quarters pounds. Some

ha.ve been tltkcl.l as slDali as oue pound. A few will come up UO\\' as soon llS them is a freshet.

There is a fish.wll'y here Oll the lower dam, lIur. its construction is so defecth-e that ver;--- fe,,' if utly

of the fii;h urc uble to get O-VCI' it; they were seen to try last full and faiL TLJ(~r aI't~ caught (alld
aIWll,YS wert~) with a large tlnce-tined spear from a skiff with a jack·lantern. Two t.Lollsantl haye

bL't'n landed lit the bridge in one night."

.. Mr. Cross sft;~n,: 'The,y often went over the dam before t1w apron was put ill, but HOW th(»'

lllllHt jump alollg a. twenty-foot apron besides the height of the dam (eight feet). The Ivay it it:'

I10\Y, a few manage to get as far as the first pocket and then fall back again. Fort~' years agn
tlw ;;ulmoll fisheries on this river brought more money to the people than all the'machluery llOW

on the ri\·er.'

,( At Vape Vincent they were formerly taken on the lake shore {Juring" the migrationH. Never
'.- - ~

'weill up the Cllaumollt Bay. No rivers here to spawn ill. Never ;;eemed ahuudallt ill the Saint

Lawrence ouly as they passed by. Even Dow olle is oecasioually taken in the gill·l1ets in tiJe

lake.-{~:lePllersou.)

"At Chaumont four were caught in 1879; were formerly C.AJmmon during their migrations.

(Dewy,)

"At Bucket's Harbor very rarely taken now; mred to get them at Phillips Point as they were
'""pastting b;y."-(Clark,)

161. THE BilliONS OF THE PACIFIC.

B;r DAVID S. JORDAN.

THE STEEL-HEAD-SALMO G.A:IRDNERI.

This species is everywhere known all the "Steel-head/' The Dame HHard-head" iOi some

times applied to it" aud it is known to the Hussialls at; "Seomga." The name "Myki13s" is said
to have boon formel'1~' applied to it in Kamtchatka. Large individllalll are oftenealled "Salmon

Trout.." 1'he Indian name" Humaana" iSlIl1iil to be given to it 011 the Upper Oolumbia.~trea£llt'8
a weight of twenty·two IJounds, tht>, Il\'erage weight when fuUy grown being about llixteeu. Young
Sj)etliWlll18 llre \~ery llCarue in our experienoo. It ill found from l-lonterey to Kawtschatka, always

close to the coagt. In the Columbia and Frazer Rivers it occurll in abundance in the spring at

the time of the tmlWOll run. NOlle havtl;yet been llOticed totbe eastwlH'dof theOal:Ml8de BaDge,
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find ~Q iill' as appearaIH~(,8go it is a permaneut inllUhitant of I'I,'er month:;;. It pl'obabl.y spa,wns

late in tll(' fall or ill the wiuh'l'; as IlHlIJ'y of those talwlI at the first run of the Salmon ar~ spent

fish, with the flesh white amI wortldess.

Thl,', llititol'y of IlIi:; "'lll\ch.'s h; >liHl ob$t::nre. Ae(~tmling to l'lllhl.l~, it migrates lSingl~y, j'rom

.Juue to 8t,pteUllwr; some l'Hlllainilig all t-iw yl'ar ill tile rivers, returuiug to the sea III MilS. It

fectll' iu tllt' fresh water.,: Oll ~lllr lh-i Ill!: t llillg. Ilellce. Hllii ke llw otller Trout, whidl during the
aSCl'lJ( of Uw river.'> grow leall with fastillg, hreediug'. nlld t;"a~l"tiull, thi.'\ SIWelO,'\ is pluml) 'lial wellr--:' '.
i\~d, atlll. with ,¥..,.a.lreUIIII.'i!tlalIlW ollly, does not perish ill tilt! winter. Elo;('where tJwu ill tue
CulII lIluia· this species is lJiglJly ntllwd ;J,.-> It fooll-tlsh. \VlwH taken ill tiw Oohunuia in ~Jlri1Jg Wt.lc

OJ" lW lI"e i8 JIlad(~ of it. I18 tle.~lJ iOi ]/ale, a lid if.~ bOlle" too Ii nu for it to he used ill eauuillg, and
n t tlw t .,\cason the olu inaldanals takml are usually spell!. alld wortlJleHs. Iu Ow S:.wrllllwnto it il:\

Hot veQ' eOllltllOlJ.

TUE ltAINDUW TUtmT-SAL"fO lltlHEUt',

This Spl~IJief'< is genel'alls kuown aH the "Brook 'front," "J.lountain Trollt," ~'Spee1;,led Trout,"

"Golden Trout,'" and other e'-,Illefieelll- lJanws aI'(~ also somelillH'll nl'pli('ll 10 it. It dOl'S ]lot r('llCll
lJ. wpig'ht of more thall Ii \'C 01' six ]Iouwls, so 1~ll' as WI' kno\\': llml lIIos1 of t Ilt'lll as t<l kPll 11]"(' !illg'l'r

ling", l';mging from foul' lndlf>8 t() a foot. ill lenf(Hl. It i" flluml thrtlllgbollt C,tHl'm1\b 'ill all stream",

of tue mountains. It is said to oemuiH tile lJortlH"rn part of Lower California. 'I'll(' snuthl'I·ll[tlOHt.

Sl'ell lJy nH were from Blln Luis Hey Uh'cr. \Ve Im"e Bcen \Jut few spl'eimeul' or Illi,,; ,,;pt'eie,,; from

salt water, '.rhese weighed Ii'om thN'l' to ii"t·. Jlotmrls pad\. It lHay prohahly rill! illlo the sea

from stream" ill wbich the lowf'r waten. Hre clear, 8pt'elmew, ret'l'rrel! to litis s!weies from the

no1't h l)f ~hmllt, Sbai:\h\ atl' perhalw; the SDl1ng of R. Gflinl1'lcr';, It. fl:'t;l\::; 0\\ WIIl'IlIR, lal'Y,\', \lUll till'

like, For It Tront, it iN a fish of little" gllmirJC8s" or acridty. It is !Jot of!,ell brol1gM illt!) t,ile

lllllrkets of Sail Frnnci"co, and at llresl'llt has litHf'· t"mmomic imporhuH~(', although of l',nurse a

good ta-ble,oOlh. It has !Well rather extellRin·,Jr introdue(;d into the waters of the l%stel'll United

States,

THE BLACK SPOt'TED TUOU'l'-SAL1l:0 PURl'lTUATtH;.

'filiI> "lOh il> known a'O the "Trout," ;< ~lol\nta,ill- Tn)Ut," ,I 8}mtt\'\l Trontt .. Black Trllut,"

" Sil \'er Trout," etc., iu the moulltaill,,;, hut wlleu ill thf' ocean, full growll, ns ,j Salmon 'l'ront " or
"Stef<l,head." The Indian llaJUc ,. Prcestl" h, also ascrihed to it on tile Upper Coillllihia. It.

rea{'.be~ a weigbt of thirty pounds under the most f:womule circumstances, but lIIay In' found ill

BU.y "tream or lake of allY lp=ngth h'om two inches Ill' to two or turee feet. Unlike S. Oairdnel'i, tue

YOllllg are vel'S common, and it probably lJl'gins breeding in mountaiH stream!> l~t- l~ Je-lllXth of le-88

thaI] a foot, It is nuiversally d18tributed through the Rocky Mouutain region, chidly (':lst of the

Biel'ffi southward, lIut roacllillg' t,he sea foom MOUlJt Shasta nol't-llwurd, It occurs ill every lake of

New Mexico, Utah, Wl'stetll Oolorndo, Wyoming, Montana, Idaho, Oregon, fllnl \YAAhiII gt-oll.

Ev~ry I'.treAID throughout the most of tbi!> n~giou a\.)oumh.. ill them, au<l in Puget- Smmd the smmg

of e"ers size OCcur iu the salt water ill abumlance, JIlrlividuals are oceasionall;r tak{'11 along tlJe

ClIlifonlia coast, Local variation" occur in auundUllce Specimells flom Sl'att.le have th" s(laleo;

uotahly larger than those lrom Victoria aud A8toria. whid.l agr~e with Utah Lake speeimuns in

thi~ respect. ThoBe that liv~ in tue deptlos of ...hady lakes al'fl almost bhwk, while others lire Jlltle.

Tho8l:l iu the 800 are silverj' allllonl;y faintly spotted. Only in Lake Tahoe do the yariatious

lt9sume any marked importance (val'. Hensha11Ji). Individuals intermediate oetweell tbis species

anll S. Gairdneri ale not rare, aud tbere iOl no dQubt that the latter i8 l>irnpIJ" au oft't;hoot from tlJis
ge1lem1lJtwk, as are S. irideus aud S. stomiaB. It feeds on all;r living 1bing it findi:> near it. In the
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mountain lakes it spawns in the spring, runlling into the riYers for that purpose. Its grea,t

enemies at that scason Hre the varioDE! species of suel.ers amI chubs, which feed, th(' former upon

its eggs, the latter upon the young Trout. So YIo',ry dcstructh'c are the former in many trout lakes,

as UtalJ Lake, that the destruction 0[' diminution of the suckers ought to he accolDpli~hetlby law.

A parasitie tape-worm, DilJothrium c&rdiceps, Leid;y, is said to frclJueutly inre",t this species, so

as to l'lmder its flcllh uneatable ill the summer, in the Yellowstone Lakes. (Yarrow.)
As a JODd-fish thh, Trout il:\ excellent. Large numbers of the variet,\' lleullhowi arc f;hipped to

the market, of Sail Frauclsco. Attempts lHtve boon made to cultivate it ill parts of California, 1
believe with Sllccess. A small hatcher;)' has been establishell at '1'allOe Cit.y for the IllUPOSt\ of
ke{'pillg stockel} l1 "m,aH branch of the lake ill whieh f\UllHIICr vif\itol"s lIla)' !ish.

III the opinion of the writ.er thi" species is likel,Y to prove lllu(\h IllOTe ,·aluable for illtroductioll

in to Easrerll waters t.tl an tile Bainbow 'frollt. It i ~ more aeti vc, more g'amy, reaches alargel' size,

amI thrivel:> ill a greater variety of waters.

THE HIU GRANDE TROUT-SALMO Sl'ILURUS.

This species is abulHlant in the headwaters of thc Hio Grande, Hio Colorado, amI tlwir triOu·
tarios, being the finest food-fish ill .N'lW M(1xieo and -Western Colorado. It hilS also been hllwll ill

Bear Ith'er, and probably is found ill most of tbe mountain stmams of Ctah, heing in general
rather southCl'll ill its tlishihution. It. probably inhabits all streams within the circle of its Jistri"

blltion, without regarll to tht, directioll in whkh they mny flow. "re have not Recn this speei('~ in

life, and Ii1tlc diHtilwtinl is kTJOwn of its hahits. It. j;; probablj' a eOIllpat ativel,Y recent oft",,;1.100 t,

from 8. purpuratus. As in other Rpeeies, considerable yarintioll i,,; shw.Yn in spcchm>ns from differ

ell t localities. Jt,o:; usual si:-:e if> larger tlHllI that, of 8. p1.lrpurafuJ/.

TIlE DOG SAL1fION-ONCORUYNCnrS KR'l'A.

'l'hi.'l sjleeiei>, (luring' t.lw }Jt"ril)(l of itll run ill the fall, gener...lly goes hy the Ilallle of "Dog

Salmoll," under \yhich nllme t11e mall'S (If the SiIn'r SalmOll, and ('\"{'Il of the Quillnat, are often COil·

JllHlHh>lt witu it. The Hussiuns now, as in the time of PellIlalJt, l'lIlJas, Hllll \ValbanUl, eall it

,: Ka~'k()," til(' lIHUH>- ;, Reta" (whale) llt-ing 110 hmf.\er ill lise. On }"':lzt'r Hive)" tIte name (l\ht"llUHlll)

is now "Qnaloeh," at ::5eattle (NisQ1Hlll.'·) "KIln·wIz,""" 11lltl in tllPGhhmook jargon "Le-Kai."
This lol}lpci(';,; is n'ry mlifol'nt ill its Hize, and a n'rages ten to lw('lwl pOUillls. It ra ItgeH frotH tlw

Sacramcllto HiVt'f tn Hl'rillg" Strait, wlwre it set'lns to he l'1'>}leeiall,'" abIUl(hmt; it LJeing tue olll:v

Salmo!l brong-ht from there in a rl'eent erlli~e of the I"l'yt'1HW-Cll1tl"I" Corwin. It is I"eltlolll or nev('r
seen in tiw rivers in sllrillg.

'1'm:; UU)lP·DACKED SALiflOI"-ONCORHYNClIVS GOHm7SCnA (\Valb.) Gill & ,Tor.

This specie,,; is kllOWll to the HussiauI> sl ill, liN ill the time of Peuuaut llnd Pall<Ul j u,v tue uame

of "(}ol'lHlHcha/, gorb meaning humTl. 'I'he Ellglish-speakillg people cnll it g-cnemlly the :, Hump,

back Salmoll,n Hnd oft.en the, Ii Dog 8altuou." Otl Frazer Rh'cr it is known at> l' HoUlt" or "HOlle"
Salmon, and 011 Pnget SUlllld a~ the" Had dolt." This is one of the smalleRt Salmon, \lot averagiug

o\-er four or fn-e j!Ollllds, and ]lrobabl.y llCYer exeet'ding ten. It I'llllg~8 fl'Olli the Sacramento'! iver

to A luska ami Kamtclmtka. III the Sacramento alitI CoIn mbia it is olily au estray, on the lath'r

rin!r being sometimes called "Lost Salmon." In l'llg{'.t Sound it rUllS in large numbers in late

summer amI fall, like the Keto or Dog- Salmon, llsC€nding ever;}-little stream. It~ run in Pllg"et

Sound takes place on alternate yelm'l, a fact wb iell Reem6 to 00 wf>ll {,Btahli~bed. It was very plenty

in 1879, None were noticed in 1880, but stragglers are oCC3siunally taken during the yea,r of
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scardt,v. A fe,,· \\".1rp seen by us Oll the Columbia and Saeramcnto. "'e are told that this s]wcies

rUllS eyery ,vcar iu Ala,;ka. During it~ run ill PUg-l·t Sound the ji·llIale~ are canned, ailli the
mal..,; an- throwtl :\ way 01' gin'lJ to the Illdiall~. The ffesh i" t11en palt', and the (,alllH'U l'l'oduet is

jl.lf~wim in quality. III \:'eouomk value the Hump-baek Salm01\ 1s faT in1\'1'10r to the Qnimwt, tbe
JUnc, hack, :lull the Siher Salmon, and, like the Dug Salmon, is mainl.\' IHJeful ill furnishing a winter
f5\\Pl'ly of food to the lI)(IiaTls.

TIlE SILYER SAL:-'WC'i-OXCORll YNCIIC" Ins GTCII.

This 8tJeeit'i4 is almost, m-erywllere 10lOwn by the llallH-l of ., Silver Salmon." It llas IlI"o a

series of local names. III Kallltchatka it il; still known hy the naUle "K1";I11,eh," in ulo'e ill ]><'n

IHtllt'~ time, a humIred ;years ago. 'l'he llanH' "Bielay:t It;vba," or ""~hite-fish," is al"o ,l,scrilwcl to
it.. On Frazer l{,i veritis k nO\yn hy tIl e 1'IIusq11 alII name of I, Coho"; at Sea ttle, hy the Nisqnil11..

llame of "8kowitz"; about Cape Flattery b;\' th(~ ~Iakal1 llllUle of "IIoopid~'; OJ) UW Columbia

it, iOl eallt'd "Silver Salmon" or '''''bite tialmont amI southward the sallle name;;; vr('yail. It
reachcs it weight of twent,y pounds, t,he usual range being from seven to teu. The Sil,er Salmon

enters all the rivers from the Sacntlllellto to Kam tch atka. III t.he fall it, i:s aburulant ill probahly

;ill the rh-ers. Few or none, however, are seen in the spring. The.y are often tak('ll ·with seines

in Puget Sound at all seasons. Like the other fall-rullning Salmon, it seldom ascends the rivers
to any great distance.

THE BLUE-BACK SALMON-ONCOBHYNCHlIS NERKA.

This species is known as the "Red-fish" to the English-speaking iIlllahitants of Alaska aud

liamtchatka, and to the ltussialls; now as ill the time of Pennant rlUtI Panas, as "Kr:tsnaya Ryba,ll

which /'lignifies f"edjish, the THune having reference 10 the coloI' of the flesh. It is not unlikely

that other species are occasionall.r confounded under thil; name, but then> ill little doubt that the

prcscHt species iii the one to which it is chiefls applieu. On Frazer River, where this s!Jecies is the

most important Salmon, it is known as the'" Suk·kegh," Eh;ewhere in Pugct Sound. it ill rare],? I;(l(m.

In tlH'l Lower Columbia it is known by tbe appropriate name of "Elue-back~l; in the Upper Colum

bia as "Red-fish." Its average weight does 1I0t eXCtwu eight !lounds, and its extl'Nl}(\ \\'t1ight is
l,robably not above fifteen. Its range is from thc Columbia Hi"er to JILPUJl amI Kamtchatka.

It runs ill considerable numbers in the Columbia, and ill much greater abllndauce in Frazer Uiver,

where it IS the principal spring Salmon. "Te have no information as to its occurrence in Ualiforuia,
Qr as to itl5 entranee into any of the streams south of the Colulllbia.. Liko tho {~uium\t 8almOIl, it

is attracted in early spring into all those 8treams which are fed by the melting snows, and into 110
others. Its rlln ill spring on the Coltnnbia il:l, so far as we kllow, CQutemporlllleous with that of

the QUinoat Salmon. The numbers are, however, much less, and I think that its run is O\'cr

earlier in the fall. On prazer River it runs with the Quinnat, or a little earlier ill the spring, tho

run mOBtly e,{,llfOing in midsummer, while that of the Quiunat continue... {HI tlll'{}l\gh Ul(>, i'al\ \\Ionth\;,

This species and the Quinnat rnn earls and go far up the streams, where, nfter spawlling, tiU',.\' all
die. III Puget Sound this species is lIot known to the fishernwu, ouly stray iudividuall.'l b(·ilJl;

taken there. It does not accompany the Silver Salmon alld Dog Salmon in tlwil' aseBnt of the

Dwamish, PuyallUp, and other small streams; neither is it caught near the shore whcn out of the

spawning season, 3-8 the other species are. In Alaska antI Kamtchatka we are tvlu t.llat the I-wd

fish (nerkrt) and ,King Salmon (cb-awytcha) run in spring and eaf]~' 8U1nmt>:r, while tJw other spedes

run in laote summer and full, the Silver Salmon last.
, The Blue.:baok is the moat graceful of the Salmons and the most elegant in color. Its flesh is

very l!Iimilar totbat of the Quionat, but leas firm and more watery, and it is not quite so rich wben
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cauned. Next to the Quiunat, it is the most valuable of t-be different species, amI its inferiority is
mainly that of size. At the cannerirs four Blue-backs are taken alii ont' QuinliM. A very few of

the UOIUTllbia Ri\'er canneries refuse this species, in order to be able to ~a,y that tlley can the Chin
nook SalmoIl olJI~·.

BENDIRE ox THE ltED-FISH.-This is the Rell·tish of Idaho, the identity of which waH firMt
determined bJ' Capt. Cllarles BendiN', United Stutes Army, whose field-notes UllOlJ its :1-I1Iwar:wce
amI habits, published in the Proceedings of the National Museum,1 are here reprodnced:

"The females are much more uniformly COlored. The bead is considerably tinged with fltecl
blue, amI the rell tint Oll the "itle;; is more or less clouded with blue and bronze. I,'emales aftf'r
spawning snow considerable amount of red, only aftf'r spawnillg I noticed that tJle red coloring
matter deposited in tll(' ~kill a,ppears to be urltWII from the flesh l amI I find that in proportion to

the bright coloring of the skin of the fish t1le flesh loses this tint. In some instances it is ba-rely

pink-colore(lor almost white. After the spawning of these fish the.yare brightest ontldtle nnll
palest inSide (at; far as the flesh is concerned). The u.verage size of a nnmbf>r or males b,Y aetna.)

weight is olll.y fiw~ pounds, and of females onl)' three and tllrce·quarters pounds. After death,

witbill half an hour the color of thMe fish rapidly changes about tIle IleAII antI becomes a dark

olive green with bluish reflections, in some instances alm(Jst blnish·bhwk. Among an)' nUlll her of

fish tllert~ is almost all endless vllriation in color, cam.ed, perhllpg, by some rpmll.ining ll. longer

time in the lake than otlterl'l. Wallowa T~a,ke is ahont four and 01 e-l1nal"tf'r llIiks iTl h'ngth 11:,-- ulle
and a half to two miles wide. It deel1cns very ra,pitlly ont 11 few feet from the shore, alltl i;; "'aid

to he fOl1r hundred feet deep, and more than that in places. Two small stl't'lllllS flow into the
lalw7 and these form the spawning gronnd proper for t1u,>"e fish; anti a/ol there are f.lUS about tWt)

1Ili1(':~ above the mouth of these streams over whkh tLe fish calluot l~aJl, they are restrictell to
rather limited quart.er!> for spawning. The only place I saw any of these fish was 011 t.he hal' /lPHr

the heAd of the lake, and there lllOst of them are caught. 'l'hl\Y call be seell in sehooll'l of Olle
huudred or more at almost any time during the mouth of August and later. This ;year th(~ run

has been very Iijl,'ht, and fisbing had to a great extent l'ltopped when 1 arrived at the lake Oil the
last day of August. Four fisherieS) had been in operatioll, anti these had put up about t.welll.r
thousand pounds of fish. I believe two or three yearl> ago it bad been the practice to ohstrnct
tlte entrances to tIle Bmull stream!3 at the lwad of the lake to prevent t1le fish froIn running lip
these streams. Thi!l .year this was not done, and a number of the settlers about the lake seem to

he anxiolls to have the fish properl)' Jlrotected, amI it is not at all too !:lOon to do it, either. 'r1le

placing of obstruction8 in tIle above-mentioned streams, an~ perhaps this yefu of gill-nets on the

bar, liaR 110 doubt something to do with t1le scarcity of these fisb. But the most abominable

things of all which I saw personaIl,\' in use are se"eral clusters of hooks tied together, 80 that tlwy

form a circle with a radins of ahout three inchel'l. Just above these hooks a lump of Red-fish l)ggS

is laid. These are covered with lU08qllito-nettillg', aIJ(I by this contrivance thousands of yonug

Red-fil'lh (the settlers call them uShinel.'s," otbers call them "'frout," but I am satisfiell that it will
be foum} that they are yearling Red-th;h)" are caught, find salted 38 well as the fnll-growll ont's.
Now, the86 fiah are only about fou.r incht"R long, aud for ever), olle caught two are crippled and

die. So it can readily be seen that an immense nnmber are destroyed ;yearly, as some pnrties

make it a business to Salt tbese down as well all mlltnre fish.
"I examined all these modes of fisb ing, and wIlen I hooked wi tb a single hook about on'e out

of three in some other part of tlte body than the head, it can readily be understood how murderous

I VoL iv, pp. fl2....64. UNo doubt of it.-D;S. J.
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such a eontriYaliCe as the al)(J\"e must be, ;lIltl how luall)" ,voting fish enn Ill' dl';;trnyl'll h) ,j l~'li:,:"e

per"on in :1- tln,\', 'l'hcy hail'. them fir;;t, nllli whell tl\{'y lwco!:w plellty lise tlwir grappliug hook!;.

"Tile filSlwrm(:u at the lake comphtiu that the ludiaut> tlcstroy t he fish, un t frolll jll'I'lSoHal

ohiolel'vattuH 1 eall't. at all ~w;ree with tLU.'lll. II is tl'ue that, llumllers of indians CUlll(;\ (nUll \,u'.()u<,>

pattI:! of tht' Coulltl'.r to Vllt(lowa Lake ."mll·ly to fisL, and t.hey cakh it /.{oot! mall.Y. "-Ilile 1 W<lS

camped at the lake I examined the catl\h of every Indian that passt'd lily camp, awl I looked at as

mallr as fift,.r Indians a day j cad. one Lad fwm si x: to twel n', fil-,ll USU(llJ,v 1ied OU lJil:\ horst;, aUlI 1

found that there was about. tJlU~ female to hm male", and lllOSt of these \w're o;pellt. fish wllieh hud

already f';pawued. They arc not at aU particnlar about this, aIltI it ti~h whieh Ula~- he all bruised

up and skinned is aPlmrlmtly just as well relished by thew Hoi> a. p~l·rl',d.ly o;olllul l)IJe, and e\-en

these Iudians appreciated the fa~t that it would 1I0t do to catch too HI,lIIy f'~llIales; at. lilly rate tiley

told me t.hat as a rule thny let. thn females g01 and tLis is a, good l1t'al morl' tlmll most of 0111' wLit.l~

fishermen are willing to do. Mostly everyone out lH~re lIOW (:Olleedt"1S that ,he Ht"tl-lish i" IIOt. a

resideut of tIl(! lakes wherein it is fOUIHI, and I am perfc;ctly sat i;.{i l'd I hat. llH'~' a Il~ all ae1row ou s a wI

not land·locked. The only thing as yt;t wLich I can't, uwler"t<lnd i", how tlu t Iwy ;.:d ji(l of tIle

hooked nose <HId tlw hump after going !Jack t.o salt. water '1 They "nn'!y ('all'( alillil' u1': PI' Sp:nUJillg',

nnd sometime!;! one that weigllS a~ IlHwh as t.efl l)onucl~ is e:lllg1It, <Iud tlli.s IblJ j.~ eertaiul,\- ohler

tlwn a five-pounller; and it would not il{l presumillg' too IliliCh to HJSi;l'I't tlntt H ::i:ilUiOIl of OWl size

must have mado more than olle trip tu sea. \Vhil{, in tile !al,e they (10 lwt appeal' to cat ilil,Ylhillg,

aIHl the 8tornachs of _se\'era} whidl I exaruiill'll were t:'lltirdy eWllt.\. I eallilot IllHll'rslilJHl how

they gd, rid of their long hooketl Tlo;;e and IIII UI p."

162. THE QUINNAT OR CALIFORNIA SALMON-ONCORHYNCHUS CHOUICHA.

By LIVINGSTON STONE.

,. In Alaska aJid Kamtchatka," writes JOl'l1HlI, "tIlis specit's is },lIown as the' Killg' Salmon,' and

38 'ChoweeelJa.' or 'Tcbawyt.clJiI,' it name easier to prOTlonnCtl tlmll to spell, to the Htlssialls. IH

Fl'\lZ~r 11.1\7e1' it is caned by the Mn'ilt)\1\Hll mmw of 'S(l.h-Kw\'~:y'; 'ill l'ugf"t Smllld it 10; l~~ll\~11 tllt:

'Oolumbia River Salmon,' or ill the Uhiu!OOk jArgon 'T.ree.1 On the Colllmhia HiveI' t.ln> llall){J

'Cuiu!OOk Salmon' is in universal usc. I"artltor soutL the lJaUltJ 'SaITlltJJl' is appl icd ttl tllis "pt'ei,'..;,
While tlw others receive l'Ipeeiall,Y disf,incti,>e Hamel'.. 'l'he (~llimJatSalmOll readieS a \\"cig-Il tot' sixt.'·

to ninety poumls, being the largest of the salmon fnmil,Y. The a.verag(\ \H'igbt ilS, IHHn-',eI', mueh

le~-, On th"" Cul\1mbil1 Rivet' tht' aYNage, i.. twe,nty-twn l~mm\h NH~h; 011 tII\~ 8~\'l'allH'l\h\ lEvel',

about "ixteell. It is proba,lJle that the indiddnals of abollt tWCIlt.\· pouuds' wl,ight are fOlir years

old, and the larger ones occasionally taken are oIJm', IHn-ing prohahly lin'd tllrollgh OHt' or more

SP,tWlling seasons, Those which enter the rin:r late in the fall (jalllwt w,celld far befon, the

neeessits for $pawning comes, find such mu;,>, be ahle to I'pttlMI to the <It'a, and thu" eSCBpe the

death which O\'i'.l't,\kes sll that spawil f:u 1llla,nd.

"In all streamll havinA' their rise in the SIlOWS this Sl'eeills heg-ills ruulliug as earl,l' IlS ]\finch,

nnd the run continues with various interruptioHs until till' slIawuillg time ill the fall. Wlwn a

freshet occnrs in 8rl'in~, the run for a time after is mneh imwetlsell. III regard to this "jw('ies all(l

the '.Blue-back,' it would appear that tbe;,>', 'When adnlt7 enter the 8lri'llrnS WllCIW\'e1' eohl 1i'e~h

wawr comes ill eontact with tbem in the, sen. Aftl'r {'nterill~ fresh water they do not [{'ed, and

the~[ oontinue tb~h.· a$Cl.'nt until tbe Benson for l>lUI,Wnlng .mtnal\:,' ~w(l-l,tl\ke~ tlwm. Often tht"y

ascend hundreds of miles, nntil th{'y are almost worn out, and after the spawnillg act aU that h:we

thusarreellded die. Those streams whicb do not have their SOIlrt'S ill the melt-iug SIlOW8 have no

spring run 'f)f Sa.lmon, and in them the Quinnat runs onll' after the fallmins have sct in.
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"'1'111' lli"tr'ihnt iOll of ill.. Qnilillat i" fn)lIl Yell t.ura Hiycr, wllt~r(' im1iyjrlnals occasionall;\' run in

t hI' \\'jJlll'l". 1tl J\.!!lntdl ntk!!, It :li"n oe(',lll'" 111 t,lw l"i \'er~ of 11m eorrospollding l:ttitlHh~ ill Asia

Til\' nhHlhlalw,' or 1his "pt'I'i('.~ II't" l,rohal,1,\" uo! set matt'riall.r Ilimilli."ht'd ill till' Cohtmhi;l. '\Ior{'

thmt :1 milliOll nml ll- half 11;IYt' Il(:'t'll eamw([ OTI the Llnn'r Coltlmhia dHi illg' till' prPflent "1<a"0l1

(Apt'il, 1\1 it,\", ,J lllll~, ,I nl,,". l~,-;O), iI g'n'ater lIHllllwr tll<\l1 h"H f>\'E'r 1well takl'Il before, J11 t,he

Sa(~nwJ('ut 0 t Ill' Im 1II1l1'1'~ lia \"(~ do n Ilt II'.~.~ bm'lt relllH'cd h,\' m'{' r-fi"h i Il g, a11(1 a ,"y "tl'1Il:1,!.iI: pnH~{'''.''

of J;I~('piJ);:':- np JJJI' "lIppl,}' il! thl' t~()JnJ)Jhiahy !lJ{',lJJS of lw.telterit·,,, will Yf'l',Y H(lOlI Ih~ lleeei:i8Hry.

"TIl(' Salmoll talH' JJO i'twil ill fn'sh watt'r. Tlltlw IwallwatPTJi of the rivers, in the dear wah'l',

tb",Y (at kast the lUak.s) will sOHwt.iult's take an artificial flyo III t,he oepall the.y take a trollin);

bait 1'1';1llily. Tlwy t11811 feed OIl anehovies, hcrring, smelts, s:lIld lallllces, shrimpsl alltl ill gmwr,ll

OlJ allY ii,~iIlg o4ieet. Hnw at the rime of first entering the riY(~nl in t;Jlring the stomacll is fount!

{'mpt,Y aull c:ont-raeted.

"The l'tWlllie,; ofthr' SaJlIIo1J ute, Wht'll ...-(-"r,Y young', the chubs, :mckel't;, and other small tlsheH,
wlJ iE'll [In·y Uflon tlJ(~ ('g"~":s amI 5'mH!I!' tiS/i. In tlw (JE~(~1111 t-lJeir dlj~f €llt'wres are tlw seali; of

Ilitft'reut Hpecit.\s, who hitt.' out tlH-"ir throats lind de"troy ...-pry great nUll1heri:; of them aJl along t.he

coast. No Eli"eaHefi We1'I\ llotieed hy us, exeeJlt t.hose prodnced U;\' the accidents and great exertiom;

accolllpall.viItg tilt' SlIawllillg seaSOll,

"TIlt· eeonoUliE~ ,'alue or thi,., Hpecies at present t'xceeds tbat- of all ()th{~rs on the Paeifie eonst

{',om bi Ilf;Ji , It i" brought fresh to the markets of all the cities, and the flesh il:\ eallll~ll for export

to the East and to other ('(,untrit.'s, ...spccially to Ell~IaDd."

NA:\1ES,~'rhe tir,'1t ."eielllitle lIamc by whidJ this fl'lh was commonly known was Salmo quimUlf,

This name is W·lwraJl,Y l'{~pnted to be IIerJn~d from a- ri\'er, tlalled the QUiUllUUIt, where a pllrtit'~

lIlarly g-ood variety of tItis Salmon was fonrHL This the writer is quito llosith'e is all ('rror. The
COlumnn 1Ia1ll(> of till:' Salmoll, at least among tlw Columhia River Indians tllat lived nt;:ur the mouth

of l-lHl Willalllette, was "Quitmanlt," of which Quinnat is a corluptioll, and the scieut·ific name was

lllllhmbteuly taken tlirectJ~· from the Indian name of the fish. 'I'he river might- have 1t('en namel1

after tlw tii'\h, but. it i8 !lOt. likely that tbe fish was named Idler the ril'er.

Not long ago l'rof('s80r ,Torda,n, after a critical examinatiolJ of the fish, proIlt)llllced it- to bp

not correctl,\' a Salmon, hut an Oncnr1tynclWIJ, anu rcchrito;h.metl tbe fil'Jh Oncorhynchus qltinlwl,

wLidl name it held tm lust SUlUmer (lSi:iO), wLen Proft:J8J:lOr Jordan {liscoyered that t,he til;! I

IJatI proballly lWt'1l de~crihed II:\' \VallJaum, in 1j92, unuer the lJamc of tJ'a.lmo c1wuwh-a., awl

yj~ldillg to prior authority rt'st.ored its orig-iual Hamf', hy calling it. O1worhynchus chouiclw,
widell !laml:\ it will lIOW probabl.y nltaill utltil a more captivating succel>SOI' preseuts itself. The
slllall fj,.,1J wIJit~h were called by Ginml, Su;::kley, Jordan, and Copeland b.r the appellations FaTin

aryyrcu8, Sallno argyreus, antI SalmoWarreni were without do~ht the ;young of the (Jne'JrhynlJhns

chollieha, amI the llamm; willuow ue given np,
nlSTRmuTIO'X.~Therlistrihutioll of this Salmon is quite limited, being at pret'lent re8tridNI

to the I'adtic slore of North Affit'rica, between the neigbborhood of the bay of Monterey and the
Alaska border, although if it i>l tlle same as the "King Salmon" of the Yukon and the Alaslilt

Hivp!'s its range extends as far north as the Arctic Or,eatl.

The California Salmoll iii taken ill tIle largest quantities in the Sacramento and Oolumbia,

Hhcrs, tIlf"SC being the lar~eBt ri vel'S on the coast, but is also found ill considerable 'Dum bel'S in

the smaJler 1'l\'er8 of Californllh, Oregon, Washiugton 'l'errioory. and British Oolumbia, notably in

the Eel, Hnssian, Klamath, l{,oguo, and Frazer Rivers,

The adult fish vary widely in size, The smallest mature fish on record was caught in the

McCloud River, California., and ,veighed about four pounds, The largest on rooord was Ci\ught in
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the Columbia River, and weighed eighty.throo pounds. The writer has seen one on the Columbia
that weighed sixt;y-seven ponnds.

The California Salmon is easily canght with hook and line in the fresh-water tributaries,
where it goes to dt'posit its eggs. It doer;; not readil.y take a fly, but bceomes au cHSy victim whell
tempted with salmon roe, which is the mOISt ("ffeetive of all baits fur catching thi.., fish. 'VIHm

prime it very mllch resembles in appearance the well-known Atlantic Salmon (8al1ll0 safar) in the

same condition, with this exception, that it hag on its back and sides nearly black, star-like spotR,
while the Atlantic Salmon has Done, when fresh from the ocean.

The California Salmon is a remarkable fish, and hal'; had an extraordinarJ' career. Pift,J'
years ago it was hardly known, except to students of natural histor;y. Kow it is known and eaten
lumost all over tht' world, for there is hardly a port in the wor~d where ships have uot carriell the

canned Salmon of the Columbia, which is the same fish untIer a different name,; alld not onl.y has
this fisb, in the form of food, traveled nearly a.ll over the worM, bnt the Jiving' embr,Yos of the
California Salmon ha"·e. been transported to England, l?rance, Germanr, Belgium, Denmark,
Russia, Australia, and New Zealand, so that there is probahls lIO one fish inhabiting a limited
locality which is known over the world in so many different places as the California Salmon.

This magnificent fish is deserving of its career. If splendid proportions, of unsurpassed vigor

and spirit, it has no eqnal iu external attractiveness among the race of fishes, except its own cousins
of the Atlantic and other oceans, while as regards the quality of its flesh and its marvelous abun
dance in its habitat, it has but few equals in the world. As to the quality of its flesh, it closely
resembles the highly-prized Salmon, Salmo salar, of Great Britain antI the Atlantic coast of

North America, which has 110 superior, and as to its abundance I need ouly sa.y that nearly two
hundred million pounds hal'"e been caught in the Columbia River alone during the last six years,
without producing, lWcording to the most recent testhnony of the Colllmbia fishermen, any serious
dim)Uution of the river's stock.

DEVELOPM:ENT.-The Salmon begins lite 116 a bird does, in an egg. When the egg first leaves
the parent fish it is about one·fourth of an inch in diameter and of an orange tint. 1Il a few da:,rs
there can he seen in the egg a llnf' dark line, which is the first visible beginning of the future
salmon. In nineteen days, in water at 550 Fahrenheit, the black pigment of the eye begins to show
through the translucent shell. In thirts·five daJ's in the same water the yOllllg' Salmon is hatched.
When it first emerges from the shell it il'l about an inch long, aod carries under its body in a little
round 800 the yolk of the egg it came from, Oil which it lives by absorption for about a month

longer, till ita mouth is sufficiently completed to take food and its other organs to dispose of tile
food it takea. ,When it first hatehes it is a. clumsy-looking and au awkwardly.moving object,

being about as graceful and efficient in its attempts to swim like a fish as a human beginner's
attempts axe to ride a bicycle. After it has lived in its sac a week 01' two it dlwelops a disposition

to dive and hide under something, which it docs with a pertinacity which is both characteristic of
the full-grown Salmon and prophetic of the tenacit.y of pnrpose it will show in ascending its
breeding rivers to spawn. This irresistibl(l iustinct to dive and hide t,akes it still deeper under
the gravel and rocks in the bed of the river which formed its birth-pla{Je, and it stays here in the
crevicea of the rocks and gravel, as snug 98 pOBsibh', until the sac of food which nature
started it in life with is gone, MId it is obliged to work for a living or starve. It would not he safe
for the little helplesa creature now to venture Ollt of the rooks and gmvel where it was born, for it
wotlld nndonbtedly pay for its rashness by becoming food, while :ret alone, for the larger fishes
a.bove. So like the early Christians in the catacombs, it spends a large portion, jf no} aH, of its
8QI'lier life in or close by the under-world where it was born. As it gets larger it venture-s out :md

31 p
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takes its chances for life in the world of waters ;I\b~\'e it, usuallj', I think, goin g up some brook or

keeping near some rocks, or close insnore where it can quicklj' retreat to a place of aafet.r when
alarmed, It feeds now voraciousl)' on whauwer it call :fiud in the wa.y of smaller ftsbes amI insects
amI other auilllal life in the water, alllI in a few months, probalJly 1Iot, over six or S(lyeu, it j01ns

the host of its comraucs. of about the same size, which nrc preparing to go to sea, and forming a
school which~ without doubt, gathenl rnsriaus of recruits as it proeeeds, it hastens with all its
might down the stream. It is now It beautiful silver.)' fish froUi four to six inches long, and in a
few days finds itself in the midst of the allUl'ements and dangers of the b'1'eat unknown OCf'-an
which it was so cageI' to seek.

Str:tnge, ag it Ill; y seem, ver;y little, almost nothiug in fact, is known of i~ocean histol'Y.

"We know that the Salmon leave the mouths of the rivers at /Stated times and retun! to their rivers
at otber stated times, but where the.)' go, or how they fare, or what motives guide their coun;e in
their mysterious OCean sojourns, no oue knows. From analogies derived from our knowledge of
the history of the Atlantic Salmon, we suppose that tbey go into deep water when the~r leave the
rivers, and seek the best feeding places the.y can find, but that is about all one can say of their
ocean history. The few facts that we know of this portion of their existence are l)l'etty much
confined to the following:

They are found to ha\'e deep·sea fish in their stomachs when they first make their appearance
near enough to th.e mouths of the rivers to be captured, whicb pofnts to the deep sea as their ocean
feeding ground. TheS are also caught b,Y the fisbermen at Mont:crey BaY1 which shows that thej'
go as far sonth as Monterey, but does not 8how, what 80tlle claim, that the course of their migration

i8 southward, for there ma.)' be hundreds of unknown places to the north where they could be

caught if the fishermeu were there. It only proves that some California Salmon go south to
Monterey. One thing more is known abont their ocean life, and that is that they are often caught
with marks of seall:l' and sea-lions' teeth upon them, which shows that they are prej"ed upon in the
sea by these enemies, though, perhaps, it is only in their jOlU'lley to the rivers' mouths that they
havtl to run the gauntlet of seals aud E.ea-lioll8, for they proba.bly have a. capacity for standing

deeper water than their just mentioned enemies.
THE RIVER .a.SOBNT.-But if their ocean. history is little known, their inlaud career, if I may

use thl.! expression, is interesting enough to make up for it. From the moment the Salmon eUUlr8
the rivtil', which it il:l sure tQ Book once in one or two years, its progress is one of interest. It first

prooeel.ls, at its leisure, to the.head of tide-water... Here it stops awhil£\ and 800ms to play about
betwoon the fresh aud salt water. Whether it shrinks from encountering the 8udden chanJ,!;c from
salt water to fresh, which is probably the cause of its dallying, or for other cause~ it u8ually speud8
two weeks or more hovering about the border Hue between Bell. water and river water. When it
has O\-ercome its apparent repugnance to making the change to freshwater, it makes 8, l'apid

charge np the river for the clear gravelly streams which its instinct or sixth sense te1l8 it to seek.
Now, paradoxical or unreasonable a8 it may 86em, it stops eating. If it is caugut 8, short distance
above the head of the tide, the undigested remains of what it ate in tbe salt 8ea wawr are some
times found ill its stomach, but after that nothiug, absolntely nothing, is ever found inside of the
California Salmon to show that it has eaten a particle of food in fresh water. As a proof of this

sta.ttlment I ma..y mention that out of a great many thousand specimens that hS"e booD; examined
no food has been in the stomacb8 of any. .

After the Salmon cross oyer the line into the fresh water above them they begin a strange aDd
almO!lt iue1!iplicable jounle;y. In the ealW at least of the Salmon that go up the Mc()lond Biv6l"j
the,)' begin a journey which is a long fast, and ends only in death. If tbey ooold be.uredited with



SPAWNING HABITS OF THE OALIFORNIA SALMON.

a knowledge of what lies before them, none of the mart.rrs of Christendom could claim greater
merit than these devoted Salmon that march on unflinchingly t,o inevitable death. From the time
the Salmon leave the border land, 80 to "peak, of tide watm', they pursue their upward (~Ur8e

towards the river!:)' 8ource!:) with an inflexible pertinacity. Nothing can lIOW check their upwHnI

career, exoopt all obstacle posithTel;\-' iIJ8urmoulltallle" and notlliug' wuateyt>r l~l1fl make th(lm turn

back. 'fhey stcadil;y pursue their W(I,:\' through the deeper and stiller waters of tIw IO\Hw port,iOWI
of the rivers. They dash furiously up the rapids, halting awhile usually before tIleyenter them
to recruit their strength, alltl continue to rusb Oll and on through the swiftest, Shallowest, and
roughest waters until the;y reaeh suitable IIIaces for delJOsitillg th{dr sWJ'wn. The earliest rUIlS,
that is, those tha.t enter the rivers first, usually go farthest up the stream. Those that corne ill next
seem to take their places below them, and so on down the river, ~o tbat there is a series of sets of
spawning fishes, extending from the head of the river down as far as suitable, spawning grounds
are to be found; the set highest up the river spawning first, and so on down the river in regular
order. If the Salmon on their way up a river meet with an:rt.lling that frightens them, like It

bridge for instance, the;y usually stop and cautiousl;" e:xamillc it until the:r are !'!ntisfted tbat t1Jf".)'

can risk the venture, and then they all together, as if hy a given signal, ma,ke a swift rush past it.
Whell they come to a fall they show more perS€>verance than Robert Bruce'~ famous Rpider, fiJI'

they try innumerable times to jump it, and uev('r give it up until tbe;r have found it to be a
hopeless case and are completely worn ont with the exertion.

I said nothing can turn them back. Wben thoroughly frightened and Illtnieked, however,
they act like stampeded cattle and can be dri\'en down the rin.r in droves. The Indians take
advantage of this weaknB8s of the, Salmon in one of their methool'l of capturing them. They

build a trap DE"3l'ly across a river that is not too deep for the purpose, and then great numbers of
them wading into the strea.m a mile or two above tbe traps form a line across the river, and with
sticks, poles, and branches of trees, use their utmost exertions to frighten the Salmon, till at last
the fish, too aI:lwunded and panic-stricken to kuow what they are about, turn around, and heading

down the river, rush with an their speed into the traps that are waiting for them.
In their course np the river it does not, disco1ll'age them if the water is shallow, Tht'y will

push on where the water dOM not cover their hacks, and crowd together in doing so, till, a.s some
one has jokingly remarked, they hardly leave room for the water.

There is aomethiug amazing about these pilgrimages of theirs tip t.he rivers. The wondf"r is
not 80 much that tbe Salmon go without food for so long a time-the black bas~ docs thc
same-nor that they make sucb great exertions in getting up the rivers, for other creatures
make greater esertiouR in getting their food, bnt the marvel is iu the combination of thelW two
facts, viz, in their making these exhausting efforts without taking any food to keep up their
strength. It soems incredibly contradictory to nature's laws of life and oftt~r8 a pnzzling problem
to biologists to discover where the fuel COIDf"R from which docs thiN immense a.mOlltlt of work,
accomplished by the migratory Salmon between leaving tide water and completing the season's

tlpawning.
SPEED OF' A.BOEN'l·.-Their rate of progress up the river/.ol varies between very wide limits.

The earlier rnD8 are the longest time on t heir way up the riyer. Tho latest rufll'~ make the jourm'~'

most quickly. The flsh seem to regulate their spood acconlin; to tbe forwardness of tbeir eggs.
When their eggs are very small or almORt wllolly uude\'eloped, 88 is the caBe with the earliest
mue.-that is, tboee that enter the mouth of the rivt'rR first-they seem to be in no hnrry, but
loiter along a.a they please, and probably spend a great deal of time betweeu the ocean and the
freeb.·w.ater line; but when their eggs are nearly ripe, 88 is the case with the later ruUl;, they
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advance as if they had no time to lose, as indeed they have not, and hasten, apparently at the top
of their speed, to their spawning destiul\tions. This is illustrated by the fact that it is six or se\'"en
months before the early ruus of the Sacramento Salmon, which enter the Golden Gate in No\'"ember
and December, reach the sources of the river at Mount Shasta, four hundred miles from the river's
month, while the later runs, which reach Rio Vista about the 1st of August, arrive at the :McCloud
Hin~r, two hundred and fifty miles distant, in teD or twelve tlays.

When the;\' have reached the vicinity of their spawning grounds they seem to rest two or
three weeks ill deep holes amI eddies of the rh'er, until they are just ready to build their nests,
and then they emerge from their boles and literally cover the rapids for miles, in the clear shallow
water of which they can be seen from the river hanks by hundreds. They now, compa.rotively
l'lpeaking, lose their fear of danger, and will not leave the places they have selected unless very
closely approached, aud then they will persistently return again and again unless actually driven
oft' amI kept off. Here comes in once more very noticeably the marvel of their living without
food, for they now for man)' days stem the force of powerful currents every moment, day and
night, not only without partaking of food, but in many instances without having taken any food
for months. A copious rain starts a movement along the whole line from the river eources to tide
water, excellt where the fish are ootuall;r engaged in spawnilig, and during the rain the riyer
currents seem to be full of Salmon eaKerlJ" strh"ing to reach high& portioDs of the stream.

SpAWNING HABITs.-After the Salmon h9,ve occupied the rapids a short time, they pro

(',eed to build their nMts and deposit their eggs. They scoop awa;y the gravel from a selected
spot with their noses and sweep it o:fr with their tails, until they have made clear a spot a. few
feet in diameter, usually about eircular in shape, and depressed towards the center, not unlike in

form a common hen's nest. The eggs and milt having been deposited, the nest is covered over
again with gravel by the parent bh, which qse their noses and tails as before to move the gravel.
This being done, they seem, at leaat on the upper tributaries, to act as if they realized that their
life-work was ended. They do not hasten book to the ocean, where, if they reached it, they would

regain their pristine health and vigor, bat they hover about the vicinity of their spawniug ground,
growing weaker, more emlWiated and diseased every da.y, till death comes to their relief.

Having briefiy traeed the Salmon's career from the ocean to the final stages of its journey
and its life, let us look for a moment at the various changes which gradually tranBform it from the
healthy and magnificent creature of the ocean to the pitiable emaciated object calmly awaiting
its final Bummons at the river's source.

When the Salmon come into the ri",ers from the ocean they are royal creatures wearing a
beautiful silvery coat and possessing rare symmetry and immense vitality and muscular vigor. As
long as they stay in tide water, there is saltne88 enough in it to keep up their appetites, snd thr-y
are usually snfficiently 8uCOO88fnl in their foraging to hold their own. Bat the moment they Cl'088

the line into the fresh water of the rivers above them they lORe their appetite, they take no more
food, and from that day they fall off in symmetry, beauty, and vitality. This pbysicaJ. deterioration
aJ.wa~·s bea1'8 a constant ratio to the proximity of their time of .spawning, and regularly increases
88 this time approaches. As tbis spawning season QCCUrB at different periods at different locatiODs,
no specific time can be named for their successive stages of deterioration, but taking the salmon
breeding station of the United States Fish Oommission on the McCloud River as a point of obser
vation, it is noticed here tbat the Salmon which pass the station in Ma.rch and April are V'ery much
lite the tide water fish. In May and June they are still in their prime. In July they ohange rapidly
for the wo1'86, and by the end of that month their silvery look is gone and they are of an oUv&

green. color. The males are deeper and the females are broader. .'l'hek eealeeare 1iearly.abaorbed
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. into the skin, which has become slDooth llud slilnr. The beads of the females have not changed
much, but the heads of tbe males have become more or less 110illted1 their jaws ha"e develoIJ(>i1
rows of large white teetb, and the whole expression of their faCt~ bas become ferociOllS and repulsive
in the extreme. They nre now fnst, losing their marks of nobility with which lIatnre had 80 rieldy
endowed t hem in their broad ocean domains. 'They bcgiu to spawu at t1le McCloud station the
latter part of August, and from that time to tIle ('m}, which soon comes) lh{'ir downwmd progresi!

is rapid. 'l'hey grow less comely in appearance, morc "lim;y to the toneh, more unsymmetrica.l iu
form; parasites collect by thousands in their gIlls and under their fin!'.; their tails and fillS fmyoff;
a wbite and loathsome fnngus gathers over all parts of them, frequently tlcstwring their I\.resight;
and swarms of suckers-the carrion·birds among fi8hes-wait about them to feed uJlon their

lifeless bodies when they die. For some unknown and strange reason, the Sahnoll ill the higher
tributaries <10 not hasteTl back to the salt water which would clean their hollies of the Imrasites

and fungus and restore their appetite and with it their health awl \igor, but they linger, wit,ll (t

strange iudifference to their fate, around the spots where tb('~.. hlln~ deposited their eggs) waiting
patiently for the only possible reli('f fron1 their wretcbedne8~,which is death.

Some uninformed person", wbo ha,e neyer seen these, fish in their natural habits, have
exprel'!sed some incredulit;y in regard to their all tl)'ing after the,Y have spawned. Under this

heau) I will only say that it is probably true that those that spawn Ilfl,ar the oeean retllrn to the.
ocean and recoYer their vitality, but, those that pass the Unitetl States station on the l\fcClmHI
HiveI' ill the sUlllmt'r never do. In order to make sure whether I was mistakt'n in Ill)' "iews ahout;

it, I took the tcstimoD.r. a .year ago, of aU the white men who have livelI or worked 011 t.he river,

and of all t,lw I lluians I could reach. It was the unanimous testimony of all that the Salmon which

pass the l\IeCloud hatchiJlg station in t.he summer, on their way np the ri,er to spawn, die in the
rh'er ami never return to the ocean.

In conclusion I will say that the Quinllat Salmon hilB been a tayored object of artificial

culture. rt was among th~ first of the fishes to rece.ive attention from Professor Baird, the

United Stares Commissioner of Fish and Fisheries, who, in 1872, deputized the writer to go to

the Pacific coaRt to collect and distribute its eggs. Since that time over fifty million Quinllat
Salmon eggs hll"ve been distributed over the world, or hatched for the benefit of the Sacramellto

River. Professor Baird has in some instances 8Cnt them as far as Denmark, GermanY1 Rm~8ia,

New Zeala.nd, and Australia.

163. THE NAJI[AYCUSH OR LAKE TROUT-S.ALVELINUS BAltAYCUSg.

The Lake Trout, or Salmon Trout, is a non-migratory speclQS inhabiting the ehain of Great
Lakes from Superior to Outario,..&s well as Lake Champlain and man.y other smaller lakes of the
Unite(1 States and of British America. Witb the ('xception of' the doubtful species known as the

"Siscowett its nearest relative is the Brook Trout of the Eastern States, SallJelinus jontinaliR. The
Lake Trout is, in fact, a member of the same group of the ilIalmon family with the Ohw-s. Gill
all(l Jordan were the first to point out that the true relations of the Lake Trout are with the Chars
rather than with the Salmon. The Lake Trout is peeuliar to North America and its inland !:leas,
though the Obarand the Bla.ek·spotted Trout are very similar to European forms. Everyone is

familiar with the phenomenon of the Land·locked Salmon, these fish being true Salmon for a time
debarred from acooss to t.he 8ea.,.as8uming a 11tlcuUar coloration, and with habits modified by con
finement within narrower bonnw than those of others of the same species which are free to range

betw68ll river tloDd ~n.
The Lake Trout appears to have undergone somewhat similar modifications. It is a Char,

not land.ll:)dked, but placed under conditio118 directly opposite to those connooted with those which
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arc land·Jocked. Certain modifications of structure have rt'snlted from access to nutritious food
in almost unlimited quantity amI from existence for many generations in extensive bodies of water.

SIzE.-The most striking of these is the greater size. It sometimes attains the weight of
one hundred and twenty pounds, while our common Cha,r, SalvelinU8 jo-ntinalis, even under
similar conditions, never exceeds fourteen or fifteen, This is due, perhaps, to the greater ease
with which, for hundreds of g-enerations. the Lake Trout haye obtained their food. They are
almost alwa;ys found in the same lakes with one or more kinds of White-fish, whose slow, helpless
movement,s render them an eas;y prey, and upon whose tender, luscions flesh the Lake Trout
feeds voraciously. From abundant food aull slight exertion results bulk of body_ This becoIlles
llereditary. E,Ten the eggs in time are larger, just as in the Land-locked Salmon they are smaller,
than in the parent species, and the )'OllIlg fillit begiu8 its cf'reer with an advantage. As the

nascent species gains iu magnitude the scales, alwa:ys small like those of the Char, increase
ill number, that the growing body may be coyered. In like maimer an additional ray or two may
he dc\"elolletl to re-enforce the dozen supporters of the dorsal fin. The change in dentition is a
result of the change of habits. Feeding upon large, strong-scaled fish, instead of insects and min

uow~, natural selection provides the Lake Trout with more and stronger teeth. It would perhaps
seem like a hasty gellcralization to point to 8a,lt'elinusj(Jfl,tinalis as the form from which the Lake
Trout ha.s been developed, but one may fairly take into consideratIOn the fact that this species
alone, of all the Salmo group, if! usuall;y associated with the fish nnder consideration, occup;ying the
streams which floW' iuto the lakes of Northeastern America, and frequentl;yentering these lakesT
'.rhat B. jontinalis, even wben retaining its predilectiolJ for the streamlets, shows a tendency to

{',xtraordinary growth when ample waters, like the lakes of Maine or the lower stretches of the
Xepigon, are accessible, is aillo known.

V A.RIA.TIONs.-Tbe Brook Trout shares with the Lake Trout its tendency to variations in siz(>,
shaVe, and color. Ever,r lake of Northern New York and New Eugland has its own variety, which
the local angler stoutly maintains to be a different species from that found in the next township.

SOllie arc as black aa a tautog, &ome brown with crimSoD spots, some gras, with delicate reticula
tions like those of a pickerel The nsual type to be found in the Grellt Lakes is brown or gra.y,
dappled with lighter shades of the same general tint. Naturalists have been sadly misled by their
Protean modifications. The HNama;ycush" of the North, the "Togue" or "Tuladi" of the Maine
and New Brunswick Indians and lumbermen, the ,. Si.8cowet" or U Siskawitz" of Lake Superior,

the II Trout" of'Vinni!)iseogee, and that of the Adirondack lakes, have eaoh been honored with a.
dhltinct binomial.

The angling authorities still refuse to admit that the Lake '.reout of tbe East is identical with
the Mackinaw Trout, or Nama,;ycush, supporting their views hy aeconnts of their 'Very di:fferl'ut

habita. A ca,reful study of the dead:fish is sufllcient, however, to convince a trained observer that

there are no structural charactt'rs hy wbich th0He different forms ma.:r be Se}lafuted into species.
The local variations should undoubtedll' be taken into· consideration, and wben these are better
understood it is probable that zoologists and Buglers will compromise by agreeing to oonsider tbe

most strongly marked types as races, or breells, snch as are now recognized among dogs, pigeons,
and other domesticated animals. Having never seen the fish caned the"Siscowct," &lvelintu

tliBoowet, I cannot express an opinion as to its distinctness from the Mackinaw Trout, 'but good
ichthyologists assure me that its peculiarities are very 5light, consistiuK chieJIy in the smaJler head
teeth, and fins, Illld the stouter body. Since, however, it la always distinguished from the Namay
cush bS the Indians and f1.ahermen of Lake Superior, wbo often see them side ltYeide,it &OOlD8

probable that it may Olaim at least sub-specific rank. The matter of land·looking is one which
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deserves more attention than it has hitherto reooived. From whftt we kllow of tlle influence of

environment upon animals, it need not surprise us to discover that the fishes of each spparate lake
possess dil'ltinctive characters, rising, perhapfl, to sub-specific va,lne. No definite proof can be
gathered, however, until large series of specimens from ead.. bolly of water hav{' beell examined
and compared.

LAKE TROUT IN THE GREAT LAKES.-1'he I.Jake 'rront reaches its great('st perfection in tlJe
northern pans of lakcfl Hurou, )'Iiehigall, and Snperior, wlJ(\re it is quitf' geuerall.y kllOWIl as

the" Mackinaw Trout." In the lakes of ~orthernXew York the same slwcies occurs, beilJg kno\\'n
br the IJames "Lake Salmon," "Lake Trout," and "Salmon Trout." Tilis form, whicb is consid·
erably smaller than that of the northern lakes, was describe.] b.y DeKay nutIer the lIallW 8al1Jj(J

confinis, and waR observed by this author as far .000utl1 us SilYer Lake, in Nortbcrn Petlllsylvunia.

Still another form is recognized by l'Iportsmell, which 1 although uudoubtedl.\' sllecifieall,\- illentical

with that of the Great Lakes, baa boon descrihed unde,r Yariou~ names, such a~ SalT/to tOUta amI
Sa 1111 0 symmetrica.

"This fish," writes Lanman,l His found in all the great laKes of New Rnlllswick, and in very

many ofthose of Maine, but it is believed not to exist ill tbe lakes of Nova Scotia. It is callel1 hy the

lumbermen the 'Togue'; the Indians designate it bS a Ilame equivalent to 'Fr~'8b-waterCod/ It
is found ill great numbers and of large size in the Eagle La.ke~, at the head of Fish River, in the
Saint Francis lakes, from which it follows the river of that name, and in the lHatapmliac Lake,
whicb discharges itself into the Hestigouche, and in the 1\Hramiehi Lake, at the head of that river.

III Lake Temiscouata tbis fish has been taken of the weight of twent'y·om~ pounds. It is there
GUllf'd t.he 'Tulaili.' It is often taken of the weight of twelve pounds antI upwards in the Cheput.

necticook lakes, at the head of the eastern branch of the Saint Croix. It has been found of late
years that this species of fish exists inconsiderable num bel'S in Loch Lomond, twelve miles from

the city ofSaint John."
Hamlin writes: J "This Trout inhabits many of the great lakes and def'p mountain torrents of

Maine and New Bnmswick, but it is believed not to exist in those of Eastem New BrullIHdek,

which 6in~lar hiatus in its distribution, perhaps, may be explained by the ahsen~ of deep watera
in that conntry. It haunts the deepest waters, where the cold or the rep08e to which it leads
favors that de'Velopwent and conservation of fat which is indeed a characteristic, and it swals forth

iu quiet at the approach of twilight or at early morn to the shoals and the shores ill quest of its
prey."

The Winnipiseogee Trout,J somewhat abundant in Lake Winnipiseogee and supposed to occur

in Lake George, is also a form of this species, clOl'lcly related to the Togne.
The popular and scientific names which have been gi\'en to this 8llooies are due to the wonder

ful tendcllc)' of variation in size, shape, ltlJd coloration which this species, like the Brook Trout,

exhibit&. Eyery lake in which they occur has its own varieties, which local authorities believe to

be quite peculiar. Some are black, some brown, with crimson spots, some gra.y, with delicate
reticulations like those of a pickerel. The usual type to 00 found in the Great Lakes is browlJ or
gray dappl~ with lighter shades of the same general tint. Throughout Lakes Superior, :Michigan,

and Hnron the fishermen are generally of the opinion that there ar~ at least two kinds of Lake

Trout. It 8eema probable, however, that they are led by superficial characWrs, finding it COIl'

------~-._-------------~---_.~-----------_._--_._._----_.,... ,._.__.._~- ----y.~._~, .. -._._-_.
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venient to gi.ve names to llie extremes of development in different directions, and neglect to take
into a.ccount tbe fonns intermediate between theBe extremes. Mr. Kumlien stndied the subject in
different localities in the summer of 1880, and the results of his observations are here presented.

III tile vicinit.y of Green Bay those having salmon·colored flesh were called HBlack Trout,"
while otlters, with white flesh, were known as" Lake Trout!' On the eastern shore of Green Bay,
Oil the Cttst shore of Lake Michigan, two species of "Mackinaw Trout" are recognized by the fisher
men. A bon t Grand Traverse Bay, Lake Michi gan, two varieties are also recognized, one. being long,
slim, am} coarse-meated, taken in shallow water, and are known lUl II Reef Trout," or wben .er~'

large are called" Racers"; tileyare supposed to follow the schools of white-fish, among which the;r
are al ways taken; tho~e of the other form are called •• Pot-bellies," being short and ell ubhy, alld
illYariabls taken in deep water. In the vicinity of Two Rivers, Wisconsin, two forms are recog·
nized, Olle known ~ "Reef Trout," corresponding to the one just mentioned, large and lank, with
t0l1g11 and coarse flesh, whlle the other, which is much more highly prized, is taken in deep water,
At the south end of Lake Michigan two forms are known: one, which is darker·colored and has
red HeRh, being eonsidered by far the more valuable, At Grand Haven there are two fonns of
Mackirlaw Trout, known a8 the •• Shoal-water ~outr and the "Deep-water Trout." In the vicinity
of Thunder Bay, Lake H nron, the name "Buckskin" is applied to one variety, which is held in
very slight esteem, while another form is known by the name of to Racer."

The angliug authorities as well as the fishermen refuse to be convinced that ichthyologists are
right in including all the Lake Trouts in ODe species; the former are especially dissatisfied that
the Lake Trout of Uw Ellst should be thought identical with the Mackinaw Trout of the North·
western and Great Lakes, and they support their views by reference to their very different habitli
Local '·ariations should, undoubtedly, be taken into consideration, and when these are better
understood it is probable that zoologists and anglers will compromise by a,greeing to consider the
illost strongl~' marked types as raees or breeds, such lUl arc now recognized among dogs, pigeons,
and other domesticated animals.

NAMES.-In addition to the llames which have already been mentioned, tbe Lake Trout has
other appellatives, such as "Lunge," in Canada; "Tyrant of the Lake," "Laker," "Red Tront/'
"Gray Tront," "Black Lunge," II Sil\'er Lunge," "Racer Lunge," "Black Salmon," l\nd "Lake
Salmon." The name "Tuladi" is said to be derived from Lake 'l'oledi attbe bead of the Saint
JOhl\ River, of New Brunswick.

IMPORTANCE.-"Tbe Trout of the Great Lakes," writes Milner, "is one of the three most
numerous fishes, and, except the sturgeon, attains the greatest weight of any of tbe Lake species.
It is captured almost exclUl~ively in gill-nets, IUld in some portions of the Lakes they take them in
pouud-nets during t.he lilpawning .s.eason. In winter It great many are taken in the bays through
holes cut iu the ice!'

SPAWNING.-In the spawning SelU90D they approach the shore; but do not ascend the rivers,
and although they are known t{) exist in a few inland lakes, connected with the main lakes by
rapids, there is no record of their having been seen or taken in the ontlets.

The observations of Mr. Knmlien concerning the relative abundance of this species in different
parts of the Groot Lake region, and the periodicity of their movements, are deemed of 8ufficient
importance to be recounted somewhat at length below. The whole subject of theirm6verneuts is,
however,80 closely connected with their habits during the spawning 8ell80n that it is perhaps
de8irable to WSCtlS8 ftrst their breeding habits. The spawning seasou in LakP.8 Michigan fWd
Superior OCCtlrs in October. Their habits at this time have not been studied by any .zoologiats,
the. visits of Milner and Kumlien to their bunts haVing been made at other seasons oftbe.ye8l'·
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They spawn late in October, coming up to the rocky shoals and reefs in from seventy to ninety
feet depth of water. They are said to spawn close to the projections and edges of cavernous rockl'l,
the eggs settling into the depressions, where they doubtless remain until hatched. The young flsh

make their entr.y into the world in late winter or early "pring, though in a hatching house, with
water at an average temperature of 47° Fahrenheit, they have been known to hatch the last. week
in January.

Milner remarks: uThe universal testimony is that the spawn is found running from the
females in the latter part of the month of October, the fish coming to the spawning grounds l~

week or more earlier. At Det(lur, nt the bead of Lake Huron, on the 16th of October, I saw a large
lift of Trout brought in from the spawning grounds; the ova were large and separated, but were
still entirely retained in the folds of the ovaries, and the fishermen said that they bad not fouud
them running from this fish as yet.

uThe localities selectOO by the Trout for their lilpawning ground are usually rock bottoms in
from fifteen fathoms to seven R>et of depth. 'l'he Trout aNI said to settle d(lse to tlle projections
and edges of the honey-combed cavities of the rock, and that frequently, when a loose fragment
of the rock is drawn up by the nets, the cells are found to col.lw,in numbers of the eggs."

Mr. Milner counted the eggs of It Mackinaw Troutl of twenty-four pounds' weight, and found
that there were 14,943. The average weight of these fish as taken in the gill-nets was about fi"e
llOunds, though fish of ftfteen pounds are frequently seell. Mr. 1fIilller obtained authentic accounts
of one, taken at Mackinaw in 1870, which weighed eighty pouuds. The species is the largest,

except the sturgeon, occurring in the Great J.Jakes.
"The knowledge of tbe tJme at which the ;yonng fish make their appearance is limited to the

experience of the few fish-cultnrists iu the country who have hatched the eggs. In water of an
average temperature (If 470, they are f(lund to hatch a.bout the last wp-ek of .January. At the
lower temperatnres of the water, in a state of naturel their devpJopment would be retarded for

several weeks.
l! Of the habits of the young Trout I am entirely destitute of information. I hfwe seen one of

eight inches in length, amI learn of rare illl~ta.nOO8 in which the fishermen have seen small ones."
The principal "pawning grounds of the Lake Trout are the following:
I. The north shore of Lake Superior, from Duluth northward to the viciuity of Isle R(lyale,

comprising the whole lake coast of Minnesota, and in all the small bays of tho region.
II. In the vicinity of the Apostle Islands, in the western part of Lake Superior, especially

about Gull Isla.nd.
III. Very extensive spawning gronnds in the vicinity of Huron Bay, Michigan, particularly

near VAuse and Bete-Grise Bay, and on a reef about fonr miles from Port4;'l Gentt-e.
IV. Very extensive spawning W'Qunds in the soutbeastern part of Lake Superior, at Big

Pre8que IsI~ Langhing Fish Island, Sharp Point, and Sauk's Head, Michigan.
V. On the west shore of Lake Michigan, from Racine northward, particularly upon a reef about

fort)· miles off Milwaukee, and on a smaller reef about six miles from the same town. On this
ground, according to Miluer, a large type of Trout has been taken for many yeam, also on certain

shoalH in the vicinity of Green Island in Green Bay.
VI. On the eastern shore of Lake Michigan, from saint Josephs northward.
VII. In the vicinitv of Detour a.t the head of La.ke Hnron. At this point, according to MilDer

~ ,
(also a.ocordbig to Knmlien, a.long the i~lands off Thunder Bay and Harrisville), the spawning
ground W1l8 80 eloae to the shore that the tips of the floats of the Detil set upon it were visible
above water•.
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VIII. On the Canadian sllore of Lake Ontario.

"Their usual home at OtllflI" seasons than the spawning period," remarks Milner. "is in
dee}) water. A few straggler<l approach the shore and are t.'l,ken in the pound-nets or with the
hook from the piers exb'IHlillg into the lakes. In the northt'Tn })ortions of Michigan they are taken

in fifteen futhoillil in some Humber." wiUJ the gill-nets, and more plentifully tbrough holes cut in the
ice in t.he wintpr time, though a depth of over thirty fa.thoms is more favorable for their capture."

Milner madfl the following remark: "Pound-nets have not matle extensive inroads lIpon their
Dumbel'S, and nOlle Imt mature fishes are taken."

In Green Bay alone does it appear that smaU·meshed gill-nets have interfered with the
abundance of the fish h,v ~apturing tlwir young.

'rhe best study of the habits of this species, as an inhabitant of the Great Lakes, was that
mad!) by MilneI'I in lR71. He observed that in Lake Miehiglw, except in the spawning season,
they remain ill the deepest parts of the lake. In their a.utumnal migrations they do not a!'!ccnd
the rivers, and althongh they arc known to exillt in a few sman inland lakes, connected with the
maiD lakes hy rapids, there is no knowledge that. they have ever been seen or taken in the ontletil.

In tlle northern parts of Lake MicLigan they are canght in depths of fiftooTt fathoillEl in small
nnmhers by the gill-nets, and more plentifully through the ice in winter, nbiefl~r at a depth of more

than thirty fathoms.
}.~ooD.-Theyare ravenous fl?eders. In Lake Michigan, where a careful invest,igation into the

natnre of their food was made, it was found that they were pre;rillg upon the cisco (OOnJf!CMI8

Hoyi), a well·known fish closel.y resembling the white-fish. :Mr. Milner was inclined to combat the

generally accepted theory of the fiahermen that they are large consumers of young' wbite·ftsll,

stating that for a great part of the year they live ill mueh deeper water than is resorted to by tllt'

JOllng wbite·tlsb, thoug"h Trout straying into shoo·} water, or migrating upon shalJow spawning

grounds, would undoubtedly prey npon the smaller white-fish as readily as t.hp.y would upon any

other species.
It is not uncommon for a Trout to swallow It fish nearly as large as itself. One measuring

twenty·three inches Wl\fl hrougllt ashore at Two Rivers, Wisconsin, from the mouth of which some
three inches of the tail oC a fish (Lola macuwsa) projected. The l'laWYE'r," when taken fmm the
'I'rout, IDNlsnred about seventeen inches. "Their exceeding voracity," writes Mr. Milner, "induces
t.hem to fin their maws with singular articles of food. Where the steamers or veBHels pass, the
refuse of the table is eagerly seized upon, and I have ta,ken from the stomaeh a raw peeled potato
and a, piece of !'!lieed liver, aDd it is not unusual to find pieces of corn-cobs, in the green..('.orn
seaROn.lI

Kumlien'3 observations led him to believe that large Trout feed, to some extent, upon white·
fish, while the smaller ones c:lp~ure the herring. In Urten Ba~' theflshermen say that the Trout
leave the white-fish spawning beds in autumn before the spawning season begins, but that they
are not accused of being troublAsome spawn·eaters, though otherwise extremely voracioutl, and
especially hurtful to the whitc·fish and herring. The fisbennen of Port Huron informoo him that
it was uo uummal OCCllrre·lU'R, to obtain white-flah two or thr, e pounds in weight from the stomachs

of large Tront. Captain DiTlgman, of Beaver Island, informed him that the Trout do uot come
upon thp. white-fish reefs during the Rpawning season, a.nd that they do ':ot trouble tbe white·fIsh at
that time. Tn thnt vicinity they are thought to jlrf'fer herring to any other kind of flsb. A twenty
pound Trout was ('aught off Beaver Islands which hall in ita stomach thirteen herrings and was
canght biting at the fourteenth. They are as omniverous a8 codfish, and among the articles which
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have been found in their stomachs may be mentioned an open jack-knife, seven inches long, which
had been lost by a fi~hermall a year before at a locality thirty mil(>1; distant, tiTl cam~, rags, raw
potatoes, chicken and ham boue,s, salt pork, corn·cobs, spoons, silver dollars, a wat~:h I1mI chain,
and, in 0110 instulJ(,e, a piece of tn,rred tOIlC two feet long. In the spring wild Iligeoll8 are often
fouml in thcir stOlllaClJS. It is thought that these hirds frequcntl,r become hewildcred in their
flight over the lakes, settle Oll the watcr, and become the prey of the Trout.

Iu the review of localities alrflRdy gi \'en mention has been made of muuy large individuals;
the only estimatfJ of averagt-l acccsflible is that by Milller, who remarks: "The smallest ones that
are takeu in any numbers are fifteen t,o eighteen inches in ltmgth, awl these are not very IlUmel"OlIS.
The aYera~e weight. of the IJake Trout, taken in the gill-nets is nearl;r five pounds. It ill claimed
that in years past they averaged much high('r. Tlleyare quite fr('qn,,-utly taken wf~ighil\g fifteen
pounds. A specimen of a female was obtained last summer at Slwal Island, Lak(>; Superior,
weighing twellt.r-four ponndfl. (lue takelJ at Gralld Haw'Il, l\fjchigan, ill the munth of June, lRil

a female-weighed thirt,v.l:'ix: pOlluds and one-half. After the gills and entrails were removed it
weighed twenty-nine poundB. It measured three feet six: and one half inches in length.

"The tradition of tlu:' largest Tront taken is preserved at each locality, ranging from fifty to
ninet..r pounds. One that I am satisfied was autboutic, from huviug taken the testilnon~- of thofle
who saw it weighed, and baYing the story eonfirmed h;\- Father Peret, of Mackinaw, was taken at
that place in 1870, amI weighed eight.y pounds." 1

ENE:MIES.-" There are no species of fisheR in the lakes," writeR l\1illler, "sufficiently formidable
to be oon!liderl?d enemies of the 'l'rout lifter they matnre. The spawn and fry proba.bly sutler to
some extent frOID the same causes that the o\'a and yOLlng white-fi!-lll do. The;r are troubled with a
fl?,w parasites, especially a tape.worlll that is found Tery numerous in t.he int(~stinefl of some of them.
Solita,ry individuals, known among t.lle fishermen as 'HaceI's,' are fonnd in the summer time
swimming sluggishl,r at the surfiU:e. They aTe easily taken with the gaff~hook,and bite readily at
any bait thrown to them. They are always vel'.)' thin in flesh. Dissection of the few that I have

taken failed to find any lldequato eause for their condition. The parasites were generally present,
hut not in any larger nnmber than in hl-althy fish. The fishermen on the north shore of Lake
Miehigan generall;y keep a few hogs. The oft'al of the whitefi:sh is fed to them freely, but they are
very careful to allow no trout offal to be thrown in their way, asserting' that the hogs, after eating

Trout, fN:',quent.ly beoome crnz.r and die. The only plausible explanation of this fact, if it is a fact.,
is that some entozoon of the Mackina.w Tr.mt passes through one stage of its deveiollmellt in the
hog, and occasions disturbance of the brain, having much the same habit as the cystic GOJnurus
docs in t.be sheep. Dr. Bannister informs me that the opinion preYuiled amoDg' some of' the
Rnssian residents of Alaska that a tape· worm was occasionally llroduCt\d ill the human Bubject by
eating the Ohairoieha, Salmo orientali8 Pal., the largest species of Salmon common in that eountry.
The fact that it was quite a common practice to eat fish frozen, or dried, or salted, without cooking,

Would fa\'"or the introduction of any parasit.e existing in the bod,r of the .fish."
The livers of J,ake Trout a.re thought by the fishermen to be poisonous. Mr. James Patterson,

of Manitowoc, Wisoollsin, cites an inl::'!tauce, whicb occnrred 1I0t many years a,go, where all the mem·
heM of II family were poisoned. by eating trout livers, and were a long time in recovering from
the etfoot~.

CULTURE.-"The Lake Tront has for years been thp. subject of attention on the part of the
New York State commisaioners, and theh- agent, Seth GreeD; who every autumn collects millioDs
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of eggs from the fisheries on the Canadian side of Lake Ontario to be hatched at Caledonia, New
York~ for distribution to the lake" in the interior of New York. The experiment hag lately been
made of planting the :young fish in running water~ as the Susquehanna, etc.; but it yet remains
to be seen how they will thrive. The Lake Trout is eminently wort,lIy the attention of States
along tho Great Lakes, since, with the white-fil>b, it constitutes by far the most important element
in the great fisheries." I

In the fall of 1857 and 1858 a large number of eggs of Salmon Trout were obtained for Salton
stall Lake, in Connecticut, frOlll Lake Ontario. A considerable number of thiOl species, obtained ill
Lake Ontario, was intrQ(luced into Newfound Lake, New Hampshire, in 1871, by the State com
missioner. The enterprise is referred to more fully in the report of the United States Fish Com
mission.s

A minor experiment in hatching Salmon Trout, or Mackinaw Trout (8almo '1!amaycush)~ WIts

made by :rtfI'. Samuel Wilmot, of Newcastle, Canada, in 1868. He also obtained a hybrid between
a male SalmQ salar and a female 8. namayomh. The next published records we have of experi
ments are by Seth Green and by N. W. Clark in 1870. Mr. Clark's was with but a few egg-so In

an address before the legislature of :Michigan he refers to the fact of having young Salmon Tront
on exhibition. The quantity of eggs taken by Seth Green that year and hawhed was very large,
and the fish proving to be It great favorite among the people of the State he has continu(>~l to breed
it on a Ja.rge scale, and it has been widely distributed throughout the State. The greatest draw
back in the culture of this species is the difficulty and danger attending the procuring of the eggs.

The spawning places of the :fish in the region of the hatching houses are in the open lake, and

the time when the ova are ripe is in October~ when there are frequent stonns, so that going out ill
an 0Illin boat to the nets is a. task of hardship and danger~ and has resulted, in a late instance, in
the loss of six men, one of them Marcellus Holton, all accomplished fisb·culturist and the invenwr
of the Holton ha.tcbing·box. There are~ however, points on the lakes accessible by steamf'r, t.hough

not contiguous to the breeding establishments, where the salmon-trout spawning grounds are noor

the shore, and even entirely land-looked from wind and sea.J

Neither the :b-Iackinaw Trout nor the Siscowet are game fishes in high esteem, thongh the
latter is taken by trolling with a bright-colore{l fly, with a minnow bait, or it spoon.hook. It does
not rise like the Brook Trout, and its play is likely to be sluggish and sulky. It is also taken with
a bottom line on grounds which have been previously bttited. The Indians of the Sault Ste. Marie

display great skill in spearing the Mackinaw Trout throngh the ice~ luring them within reach by

means of decoy fishes of wood or lead. By far the la.rgest quantities are taken in ponnds and gill
nets in the Great Lakes.

In Lake Superior Lake Trout are caught principally in September, Ootober, and November in
pounds and gill-ne.ts. Formerly they were fished for with hooks only, _but of late years this

pra.ctice has been abandoned by professional fishermen. In the Green Bay region large Trout are
caught prindpally with hook!'!, though in the western part of the bay and in Oconto Bay many are
taken in gill and pound nets ill !loop water. Those captured in the gill.nets are thought by the
fishermen to be meshed, for the most part, while these nets are being lifted; the Trout dart after
the other fisb which have been gilled and thus become entangled. In Lake Huron they lue
caught entirely with gill.nets. They may be taken with hooks baited in the ordinary. way. but

can hardly be said to afford sport to the angler,8ince they allow themselves to be pulled to the
surlace as easily aB codfish do.

I Proe-orBAmD: Report, United 8tate8 }'illh CollUDiuion, pm ii, p. IxxiL
-Report, U. B. nIb ComDliflflion, part U, p. 634.
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The Togue or Lunge of our northeasterIl boundary is held in much higher fa·vor by the angler.

Ha-llock states that the young fish riae freely to trout·flies in rapid wa,ter, while the adults are
extremely voracious, particularly in May and June, when ther can be taken near the surface.

Prof. Arthur L. Adams, in "Field and Forest Rambles,n give<oJ a- vivid picture of the habits of
this peculiar type: "It repairs to shallows to feed on Trouts, &melt..., am] the like; illdc&l, tile la8t~

named fish wonld appear to constitute its favorite winter subsistence. it preys extensivel.y, also,
au: eels and cYllIinids, and is in fact a tyrant, with an appetite 80 yoradons that (Jllalltities of twigs,

lea"e8, and fragments of wood are constantly found in its stomach. 'l'he great 1ll0l1P,ter will Some
times rise to spinning t:wkJ(J, but iu so sluggisb and undemonstrative a manuel' that the troller
ma;y fancy he has caught a watedogged pine or Rtone. III this wa.~· I had illS lille (:beckcd in

Schoodic Lake, wben, striking gently, 1 found I had missed It large 'rogue, whORe trcllchaut teeth
had made a serif'-8 of deep furrows in the chub with which the hook was baited. It hi IlaturaJJy

sluggish and inert, and apparently much of a hot.t<Jm feeder. As we glided along the shore of one
of the islets, composed more or less of grallitic bOWlders, our attcutioll was direeted b,Y tIl(' guide
to a large black object, on the bottom, among a masR of stones. This he assertA.'u was a monster

'fogue, which, if such was the C3.se, must- have exceeded three feet in Jeugtb; mOl'Cover, he showed

us two notches on the side of his canoe, representing the dimensions of an ('1l0rmous indivillual
which an Indian had speared in the same waters during the sllawning season, the admeasurement
being no less than four feet five inches."

TROUT IN THE GREAT LAKEs.-The following facts concerning the abundance of the Lake
Trout in different partl:! of the Groot Lakes were gath(ll'{'>d by.:Mr. Kumljell in ]880:

U In the western part of Lake SUJl(lrior, according to common testimony, t.he Lake Trout ill

second in importance to the white-fish; they constitute about one-haU of the eatch (If tIle gin~netB.

"In the vicinity of WlJitetish Point the Lake Trout is more abnlldant, than a,ny other species.
Tbe average size is from ten to sixteen pounds. About the Apostle Jslalldt; they are abundant at
all times and in all places; one was caught at Oak bland weighing fifty-se\'en and one·balf pounds
when dressed. In the fall the best fishing grounds are oft· Isle Royale, and nearly all the gill-nets
are fishing there; it is not unusual for a single net to take one or two barrels at a setting. III

Huron Bay and vicinity Lake Trout are abundant everywhere, except ill the most f;llallow bays,
especiallyabont Stanard's Rock. On this reef, in 1880, one Mr. Egerton caugbt witb one hook
enough Trout to weigh~ after dressing, Bix hundred pounds. In the winter of 1878 one specimen
was caught through the ice, in a gill-net, at Porte Gentre, that weiglled seventy-four pouuds.
Thirty-five and forty pound fish are common on the otl"-shore shoals. On the southern shore of
Lake Superior, from Grand Island to Sank's Head, this species is more ahundant tban any other.
They are caught prIncipally in September, Octooor, aud November. In the vicinity of Grand
Island, in the opinion of Mt-. Parker, a local authority, there has been no marked decrease in
numbers during the past fifteen years. Individuals weighing from forty to fifty pounds are by no

means uuuaual, and much larger ones are reported.
I~ In Green Bay, Lake Trout are reported to be far 1f'1!S common tban formerly. In HIB

southern part of this ooy, in the vicinity of Bar City, they are now rllJ'('; somewhat more
abundant from. Oconto to Peshtigo, though not taken to any considerable extent, and north of

Menomonee they are les8 plentiful than ahout Oconto. Seven to ten years ago, at Wasbiugton

Island, it was not an unusual thing for men trolling for Trout to fill their boat in a short time, but
thiJI eatlhot now be done. The decrease is accounted for, by local observers, by the injudicious

118ft of 4lDaU.meshed pound.nete, which are supposed to capture great qualltities of young Trout.
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The largest individuals 011 record from this 10caHt)' relate to one specimen, caught in 18£4 at
Grand Haven l which weighed eighty-eight pounds, and one taken at Oconto in lR76 weighing

forty-fiye pounds. At the north end of Green Ba;y they are reported as v('ry abundant at aU
seasons, though less common than tbe whit~.fish. They~ most common about Saint Martin's
and Gull Islands. In the fall al1d spring the;y are less abundant towards the heads of tbe bays.
About MilwaUkee they are ahundant, }larticularly at the spawning season, thongh not so plentifnl

as formerly. A little farther north, in the vicinity of Manitowoc, the:y are plentiful. In 1855 Mr.

Patterson caught one that weigheo fifty-seven and D, half pounds, dressed. Capt. J. Gagnon says

that he bas often taken a dozen at a single lift which would average twenty·fiye to thirty pounds
in w(~ight; these were taken in ninety fatholUS of wa.ter, about fiftoon mile., from shore, off Two

Rivers. The '~Salmon·fleshed"and " White·fleshed" Trout are both found, but the former is far

tbe more abundant and sells much morc readily. At Racine the;r are very abundant and of COll

siderable importance. Durin~ spawning f,ime they, are taken plentifully on a reef a short (Ustlinee
nortb of the citS, but it is thought that they are decreasing in 11umbers. At Waukegan they
are abundant in June and July and in the fall months, bnt, since the pouml·nets are taken np in

September, few are caught late in the fall. The fishermen claim to be able to tell from which

locality any fish has been obtained, those from the clay bottOm being short, thick, and fat, resem
bling the Sisoowet. Indi\-iduals have here been caught which weighed sixty-fiye pounds. The
eommon weight tor a "Racer" is twenty-five pounds, and from tbis up to forty pounds.

"In tbc vicinity of Chicago, according to Nelson, Lakc Trout are common in spring and fall.
They commence running in the middle of April, and a.re ta,ken at that time with set lines at a short

distanoo ont from the !Shore. "They are taken most plentifully in spring," continues Kumlien,

.. wheu t.he :fishing first hewn s and before the runs of white-fish come on; at this time tbey are

caught in from twelve to sixteen fathoms. Later they retreat into the lake, where, at a distance
out from seven to nine miles from Abore, they are found a.t all seasons."

"At New Buffalo and vicinity the Trout make up about one-fourth of the entire amount of fish

taken. Fonrteen years ago fish of from fourteen to twent.;r pounds' wl\ight were obtained at every

lift of the nets, but now they are much smaller. Tbe largest ever known here weighed sixty-two
pounds dressed.

•,On the ('astern shore of Lake Mh:higan, the Lake Trout is next in importau<,'e to the white-fish.

At LUdington, Manifltee County, lltey are verJ' abundant. The runs begin early in May, but the;\'·

decrease ill number until Jnly, after which none are taken until October. Gill-net fishermen

obtain taem throughout the wini;(',r in deep water. At Grand Haven tbey 8,re said to be equally

common all the :,Year round, possibly becall8e there are, no spawning grounds in the vicinity.
"In the vicinity of the Straits of Mackinaw, in the northern part of Lakes Huron and Michigan,

Mackinaw Trout is considered, next to the white-fisb t the most important spl'cies. 'l.1J.ere is, how·

ever, a general opinion amoug the :fishermen tha.t they are much too numerous, for they are thought to

be very' destrueth'e w young wllite-dBh. As many as nine tbousand pounils have been packed for

l'lhipment at Mackinaw in olle day. They were formerly bonght by the" countt" 8.8 they rant at three
cent8 a.piece,. On Spectacle IteM, according tQ Ca,ptain Ketchum, two men lifting their nets every

two hours, have caught thirty-six hundred lmunds in one night. In the vidnit)' of Bpoota.cle
.Reef Captain Coots repom them as even more abundant than the white.fiilh,thongb he thinks

that at least eight timtl8 aama.ny white·fish a.& Trout are shipped- from MackhUltw. It is believed

by the fishermen of Grand Traverse Bay that, wben the moon is full, the Tront are much more
abundant tba,n white-fitili.
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"On the Michigan shore of Lake lIuron, about Thunder Ba.y, Lake Trout are .ery nhullilallt

ill August, and especially about Thunder Bay Island, where the mcu l\Ulployeti at the life-sa villi,;
station gained quite a reVClIue b;y fishing for them. The best and most })roduetin g"l'lJUudg ill this
vicinity are near Harrisonville and southward along the coallt for a fl:\w miles. There arc some
fishing grounds north of North Point where all the Trout are said to lie yer.r large. III the vicinity

of Saginaw Bay they are abundant, but, will not rank commerciall.y hight'r than fourth or fifth,
Not man;yare taken in the pounds in Saginaw Bay, but the deep·wuter pounds, espl'ciall.r those
about the Charity Islands, obta,in a few. In April few fish othl\r than Trout are taken in the gill
nets. In the vicinity of Port Huron they are very abllDdullt, aud it is the prevailing opiuioll

among the fishermen that the..,. are increasing in numbl'rs, more being taiwil now thall e\'t~r before.
Very few enter the Detroit River. In the western part of IJake Eril>, about Toledo, they are

exceedingly rare, and unknown to many of the fisbermen at Port Cliuton. :So instance of their

capture is on record, and at Locust Point the.;y occur only very rarely. AllOut the islaulls oft·
Satldnsk~ .. they have in two or three instances heen c.'tpturetl, !lUll :ott tlw other fil;hedes in Uds
vicinit~· loca,l authorities do l10t think that more than fiye or six are taken ill the ('uurse of a ;rear.
Ahout Huron and Vermillion, Ohio, the.\' are also very rare. It sometimes happen:,; th,lt one or two
are taken in the course of a ;rear's fishing; those whiclI are here taken are alwa,l"l; small, scrawn)",
awl siekly. The same statements are made concernillg Bhwk Hivcr and Ckn~land. SUllie are
taken at Cleveland, but ne,er more than three or four in a year. Allout fourteen ;yearl:! ago four
were taken in Brownhelm Bay, but none since. Thcy have never been taken at Black River; a man
who has fished there for twenty.flve .rears has never seen one. In tLw vicinity of Conneaut, Ohio,
:1 few are occasionally taken in the spring. At Painesville, Ohi", tllC,\" are rarc. In ISGH unly a

singh~ Sllecimen was taken, and in 1878 only six. The wandering gill·netters who fish off l'aiul's
ville sometimes capture a few in lleep water. Thc oul,\" locality ill Lake .Brie when~ Ule~.,. are
at all abundant is at Barcelona, New York, where there is said to be an extensive i:ll)awning
ground five or six milefl long, and about three miles from the shore. Some .years ago the fisher·
men used to load their boats with Trout, sometimes aK many as eighteen hl1udred pounds of
dressed fish being taken with a small gang of nets. At Conneaut a few are takt'll ill the spring.
In t.he eastern end of Lake Erie they are caught to some extent, espeeially ill tlle yery deep water
off Erie Bar, though they are not very plentiful. Off Dunkirk they are much more common, aod
in 1866 a. specimen four and one-half feet in length, weighing se.cut.y l'0uuds, was captured. The

fish dealers of Erie, Pennsylvania, claim that the Trout here taken are vcrs different froll those

of Lake Superior; as a rule, only those with white meat are found.
"In Lake Ontario, especially in its eastern portion, about. UaIlC Vincent, they are \"er~' abund

ant, and in the headwaters of the Saint Lawrence, as far down as Ah1xandria Day; they enter the
river only in winter DoDd for the pnrpose of feeding. In abundance they rauk far lJelow the white·

f1.8h, throo times as man~" white-fish as Trout being usually taken, In Ohaumont Bay the,)' are

becoming Ie88 common, and at the present time are not very abundant, ranking aix.l;h in importauce,

while at Cape Vinoont they are third. The Trout handled at Chaumout are almost entirely from
Canada, and the dealers do not depend upon the supply from American wawrs. At OI$WI'go the,}'

are caught in the lake, though not entering the Oswego River. The)' are not lllcntiful at Port
Ontario, althongh they have been in some seasons past. Since alewives oamc few Trout. bu,ve been
caught. 1'he alewives are now so abundant that the Trout do not come near the shore to seek for

food. In 1860 thirteen hundred pounds were caught in one night on five huudred hooks."
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TIlE SIsaOWET-SALVELINUS NAMAYOUBH VAR. SIBOOWET.

The Siscowet, or ,.Siskawitz," is a form of Lake Trout which, lWCording to many authorities,
is n. distinct species, and which has been observed only in Lake Superior. Having never seen the
fish in a fresh condition, I ca,nnot express an opinion as to its distinctness from the Lake Trout, but
good ichthyologists assure me that its peculiarities are \'erj' slight, consisting chiefly in the smaller
size of the head, teeth, and fius, and in its baving a stouter body. Since, however, it is always

distinguished from the Lake Trout by tbe Indians and fishermen of Lake Superior, who often see
them side by side, it seems IloSBible that it may claim a sub·specific rank. It was first described
in 1850, in Agassiz's" Lake Superior," I under the name Salmo siscoWilt. Herbert, in his ., Fish and
Fishing," p. 11, gives the following description of its peculiarities:

"This fish, like the former species, came frequentl,Y under my eye during my late northern

tour; and I rejoice in the possession of a barrel of him in his pickl~d state, which I procured at
the Sault Ste. Marie, on the stren~th of wbich I can recommend him to all lovers of good eating
as the very best salt fish that exists in the world. He is 80 fat and rich that when eaten fresh he
is unsufferably rank and oily, but when salted and broiled, after being steeped for forty-eight
hours in cold water, he is not surpassed or equaled by aDy fish with which I am acquainted. Since
my return he has been tasted by very many gentlemen of my acqnaintance, and by no one of them
has he been pronounced anything less than superlative. His habits closely resemble those of the
'Namaycush/ and, like him, I cannot learn that he ever takes the fly or is ever taken by trolling.
I do not, however, believe that either of these methods is often resorted to for hia capture,
although there are many scientific fly.fisbers abont the Sault, and the Brook Tront of those waters

are principally taken with large and gaUdy lake·fiiBS. The average weight of the' Siskawitz' does
not exceed tour or five pounds, though he is taken up to seventeen. His excellence is so perfectly
understood and acknowledged in the lake country that he fetches donble the price per barrel of
his coarser big brother, the 'Namaycush'; and he is so greedily sought for there that it is difficult
to procure him, even at Detroit, and impossible almost at Buffalo."

Milner etates that the Siscowet lives at depths greater than forty fathoms, and feeds chiefly
upon a species of fresh·water aculpin. It spawns in September in deep water. The a,verage size is
about four and one-half pounds. Two five·pound fish yielded :respectively 2,796 and 3,120 eggs.
This species, like the Lake Trout, is for the most part taken in gill-nets.

Mr. George Barnston, of Montreal, Canada, formerly of the Hudson Bay OomJlany~ who made

an eXf,ensi'-e natural·history collection on Lake Superior, claims that there is a third species of
Lake Tront, different from the Sisoowet, on the south shore of Lake Snperior, called the" Mucqna"
or "Bear Trout."

Mr. Robert Ormsby Sweeny, chairman of the Minue80t!lo fish commission, in a letter dated
Saint Paul, Minnesota, October 19,1880, conveys the following information concerning the Sisco·
wet, which is more precise and comprehensive than anything hitherto published:

"I have not only examined the Si8kowet carefully myself and compared them with Aga88iz's
formulas, but a,sked and consulted with traders, voyagers, Indians and half·bloods, and fisb~en,

in rega.rd to their habits, size, color, weight, etc., and all come to the same conclueiou. 'They are
not posslbl;y a 'Namaycush' and should never beooll8idered the same fish. The name 'Sis·ko-wet'
is an Ojibewa word, and means literaJIy 'cooks itself.' It is 80 fat that yon can eet fl1l6 to it and
cook it by itse1t The fish when fresh is most deliciously riob, tasting like the belly of a mackerel,
and with salt and potatoes to the hUllgry fisherman or hunter is a complete m8AUo The'N Il.may.
,._,-----------,,-------~---,---------------.,---~---------

I P. 33S, plate 1, 1lg. 3.
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cnsh'is dry aud lack~ delicacy, aUlI eauJlot lw eveu friell without pork-fat or lard. Home years

ago I spcnt a winter at the head of Lake Snperior, auu Oil), diet 1110';( of tl.w tillll' \Vas tiS)1 amI ]lot a

top,.:; only t.wi(\I:\ dnrilll{ the winter did Wt\ IHl\'t;> th~sll h('pf.At almost ("\-ery lllt'al allil en-ry ilay

we had fish ill sOllie of its llumbl'l'll's,,: styles of ]ll'eparatiou, amI .\(Il! lJlay hI' ,;tIl'" .1 lweuill' quilt!

familial' not ollly witll till' blstp, hut tIll' apJlPHrnllet' of both i\~lllIaYI:l1,.;h aud ~i,;eowet. _A,.; nn

ediuh~ [fish] tlw two are JIO III 'a 1"1.'1' al ike than Ji'l'sll UHleld'I't'l n m1 Slid.:"l", IHi L of l'OIll"~I>, that wonld

!lot Ill'- (:one1l!sin' if 1111'1'1' WpIV lHl other Ilif1'-'l'ell("(~".

"TlwallmteUl" is likel;,- 10 confOUlHl thl:' ~lllllaY("llsh with thl' t'ii;;cIJwet, Imt Wlll'll tIlt, dim'l't'III:I'S

are olle!:'. }loi nted ont, 110 emlfno;iou of iLl: two agllill ari.sl'o;. Tlw Ji;;!wrlll"Jt l'('cogll iz(> t Ilt"m !Wj<lH'

ta.lwll fnHu tlll' waleI' when llanlillg' in till' net,,:;; ('YI!1l the ILltliau c]Jild],l'1I kllO\Y tllt:lll at 11 ghllJ(:I~.

Tlw IWlld of th,', Sil'cnwl>j i,.; SllOlte-l' alld ~!l'o;Hlel' ill propOl'tiOlJ,-(-y('S llearer tlll~ l'lIll of llOM' ami are

wid,>!' apart; tlw wllOIe or,;:-;eons structnre of till' hl'ad li ~-htf:'!', ilIOn', tll'lieatl" :1111l lit.,,, i bIt" pal't il'llla)'ly

till' l'nb-lIlHXillaril''';, wh iell ill tlie S am fl,YClH,h aI"l~ hl'a Y:v, rigid, amI rOlllllkd, ! illlellded to ,,"Iul \(111

,"'UIlH', Samayell"u Iwud,; 1'(1[' COllllHtrisOll, hnl. all of tlJnsp IH'ollul'all]t,. Ila\"(' ball tongul';; :lIHI gill;;

relilOn',II, so tuat tim beads are ill coU,.;equeuce IHllwtnrally cOlll!'l't'ssl'd awl tllt'iL' dl,lr:wtl'ri;;tir'

appearall(~e alten'll. Tile only nidation from Ag-assiz's desel'iptioll that 1 Hut! is ill tile lillgu:.d

tHeth; "OllllltillleH t,IWI'H io; It fnrrow or II, groon: ill tilt'. tong"llt', aml betWI'l'll tIll' 'pair (lj' Illkl'al

rows' a V ·shaped rolY is fOUlJd, Imt this is FlO iU(~OIlstallt. ill lWI'UlTplWt' a,,", to hp tlw t"wPjltion, 'l'lw

eolol'ing" \'arie,,, ill difl"er(,llt, Slleetmem; considerably, al~l"onIi]lg· to llwality from IYIH'l\et' tal,t'll. The

o;pots or marldng"s are uulike tlLO;.;e of the Killllil,yenslL mol'(' (,\"t'l! ill "i~l~ ami ,.,lnlJ)(', :llHl IlIOrt'

decitled ami strollger ill eolor, aUlI [ etHl dearly see ill sOllie I;peeilllell,; that tiw SPill,; an' ('0 III IIOlUitl or
lUI imtistiuet. (juiuCUllx :llTaltg'('meut. The 1:\aUHlyl"nsh I:lpawli ollly ill tile fall, lll'!..::illnillg ill 1)et.lll)('l",

'Ve have just takell hltlf a millinlJ eggs. The .::li6eowet, I mlt tolt! by t he fishermen Hud Indians,

are alwa.vs spawning, or that ripe fcmales are takl'll :l tall tiuws of the ,H'al'. At.lir;;t I thonght thi;;

all exaggeration, Lld; r find it 1'10 H'TY ulliversally reporh'tl and by rcliable men that I /:1\"e it

credence. The.\' are Y(~r.r l'arely found at the lower purts of the lakt>. TLey he;.dll to lw more

plentiful as La Pointe is reached alld most plentiful along the nort.h shon's antI hilil Ho...·ale, hnl.

still they a.re a. rare fish, comparativf'Iy. If one barrel of Sisco wet to fifteen Xamtl;\'cush are l~aug"ht,

they are sai(l to be very abuudant. They arp 50 !nueh prizeu that the;'.' bring a lJigiJcr pricp, and

it il'! rare tllat we get them here U1llt'S8 in winter time, wben thcy are frozt.'u awi hrongllt IloWH

fl't~l'lh. A peculiarity I have noticed ii'l, in winter when pulled out on the icc tlwy ]luff up like II

ponteI' pigeon full of a,ir al'olllul the pectoral regio!!, and wheu frozen can be iustantly di.stiug"llio;hed

at a glance. They rarely exceeu thirty pouuus in weight and thirt.... -llix iuclJcs iu IlJug'tll, I am toM
bJ~ thO!«l very familiar with the fishes of the lake. On the same authorH)' 1 learn that ~arnaYClish

reach ninety POUllUS' weight awl Hix feet in length E'ometinws. 11lavejust had a talk with a mall

from the lake, and be says thi!:l !:leason they are catching about five Si8cowet to the oue hundred

Namayensh onl,Y. Allot,her faet: Siscowet are never caught alone, but always among Namayeush;

but sometimes no Siscowet, are seen or c.1,ught for WOOkOl, and tben they appear and disappear

wi tbout disturbing the movements of N amay cush. You will ftml it i III possibIe to keep Siseowet ill

alcohol, but I think the camphor water and glycerine will do it. I have succeeded with salmon

thus, altbough ill alcohol the.y fall to pieces as if they had been hoiled."

184. THE SPECKLED TROUT-SALVELINUS FONTINALIS,

The following chapter is a reprillt of Mr. Goode's f1ssay upon the Speckled 1'rollt, in Scribners
HGame Fishes of the United States»:

The Speckled Trout must have been di!lcovered at a. ve1')' early tIltJ b,y the ftrst settlers of
32 p
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North America, yet, ~tra.ngelr enough, the OllIS allusion to it in colonial times is in the' R.CJnOTI

I'ltram;e of ~ew N etherlalld,' adilre1'1!Sl'{l by that colon~- to the States Gelleral ill IG40. It was first
hrought bd'oro the world of SCi{'Iletl in 1814, whlo'll J'l'oflo'ssor Mitchill namlo'<1 it, Salm~ fanUnaUII, 9

Il3m(\ which has Ilt'come alm06t classical, aIll} wili be rlo'gretfully set. aside Jor tlle wor\" T(;cent unt',

Sall"elimo! j'ontinalis,

DrsTRuwnoN.-Tllf' Spt'cklt'll Trout hils itt<. hOIIW hetween latitlHles 32;P ~llld 55°, in the lake~

fllltlBtrt':mls of the Atlantic wat,ershetl, near the "ourees of a fl'w dyers tlowillg into the Misl'lis;;illpi

and the Gulf of l\It'xico, and in /Some of the 80ntIwrn affluents of Hudson's Bay. It;;; rang't·. j,,, limite<1

h~' th~~ Wf'lo1tern foothills of the Alleghauiet;:, am] nowhen~ extends mort' thall thn'(' hUlHlrl'd mileR

from t.he eoast~ exct'pt allollt the Great Lakes, in tIle Jlortl.Jern tributaries of whieh Trout aho11nd.

At the south t1H'y inhabit tbe heaul-l'ater8 of tlle ChaHahooehl:'e, in the ROlltla:nJ spurs ofthe Georgia

Alh'glulIlies, ant! trihutmilo'S of the Catawba in North Carolina, They also OCellI' ill tho gTt'at

islanlls ill tlw Gulf of S:lillt Lawrt'ue('-Anticosti. PritlCe Bflward's, Capl1 ]~rdoll, lHld NewlollI)ll

1:11111. TeHlperaturp i", of eourse thl~ ehief factor in determining the llistrill1ltion of the "'pedes, awl

8i n{~e fell-' ob"t·I'\"a t iOlls haY!' hf'en m;Hle ill tl..l (' fit'ld, Oil l' e()Ile!usimi R lllllR t 11('('(1 t<. r,'8t Oil a stu rly of

the speeies in domestication, all im;tructiYe thongh not l~ntir{'ly reliable method. TIle experletloo

of l'tIl',";srs, Green, Stone, and Aimi\\'ol'th, iudieates that Trout. eannot thriv{'. in water warmer than

680 FalJl'l'lJlwit, though tlle,y have beeu klJOWll to lindn swift-rUllning' wah~r Ht 7{)o, Fb,lJes hatebl.'tl

ill artificial pOllds Illay probabl~' be inured to g'reater warm tIl than wBtl fishes cau {']l(lllre, alHI it is

tlouotfnl wlletht'r tlw la.tter nre oftt'n fOUlU] in watpr warmer than GOo 01' 6;;°. At the O'ln(J~.'we

amI Colt] Spring' 1mtehiug estahlii"hllll'uts tlH; walt'r rang-es from 4::i° to 49° throu~llOlIt tlu.' ,year.
Bl'1o"W :wo Tront are torpid lITHI refuse to feed, amI installces :u'e Oil re{'on} of their rt'vh'ing after

}wi ng frozl'll t;:tiif. The remarkable Yariat,iOllS in Hie hahih.. of 'l'rout ill different n-gious .Ire em;ier

to lltHlerstaml ill tilt' light, of tlmse fads. The identit.y of the Cllilarliau Sea Trout and tlle Bl'Ook

Tront is still deniell by Itlan~', t.hough the l1eei!;ion of competent authorities has settled the qUl'stion

lwyoml dmlht. Thi~ ht'illg fl(Imitted~ ll't liS eomp:ll'e lIw habits of Ill(' Rf'a THlllt nod the Sallll(,n.

Bolli illhahit Ow ocean a pllrt of the Yl'ar; hotlJ ascelUl riYer,,, to ..pawn; both challgl' their sea·

garb of ."iIY('l'y gm:v for the gorge'OUs crimsons, purple8, amI hroIlzt..'s of the pairing SeU80IJ, Some

Salllloll. dptaim'll h~- barrien; or hy t,lwir own prefcrcHee, llf'('ome permanent (]CJliZ('lIR of fresh

water~ when; the,v reproduce their kind, relilHluis1Ling their ~ray coloration, alld a.s,";umiul; a brighter

dn'll:'; pecnliar to them~elres, Does uot tlJC analogs I'till lwhl out, allt} do not our Brook Tront

correRpollll with tIll; LUlItl-loeked Salmon' III the LOllg' Island rt'giOIl Trout live in salt water in

the eolde1\t months, when it,~ temperatnre is below 500. XortlJ of thl' Eay of FIlml)', at tlHo

entranee to which the water barel.y registers 500 in midl:\ummer, the)' inhabit the ocean almnllantly,
ex cept. at tlw spaW Hill g ti III e. South of New York t1.le coast reaches of the ri \'erl!< appear to present

11 banier of warlll water whiell t.ho Salmon do nut I'!eek to penetrate from withont, and whieh

immures the Tront in their hOIlle~ in the hill country lHI closet,,! as would a mountain wa.Il.

,\VIJ('n 'front have no l}eeeSl:\ to the sea the.,! still eontrive to :lyoid a change of temperat.ure
with the season;;;, In mitlsllwmer the;r lie in the bottomlO of lakes cooled b;r 8}lringR, in the chan
nels of streams, or in deep pools, lurking behind rocks and among roots. In spring and carly
summer they feed indIl8trioml1~' among the rapids. At the approach of cold weather in autumn
the,Y hasten to the clear shallo w water Ilea-I' the heads of the Iitreamlets. It is at this time that
they deposit their eggs ill little lle!tts ill the gra\Cel which the mother,f1.l'lh have shaped withc:areful

industry, fanning {jut the finer partidu;; with their tuBs, and chrrying tbe large ones in their
mouths. After the eggs are laid, the parent fhlb co.ers them with gnwel, and proceeds to exes·

Yate imother DElftt. The slime nestl3 8,re said to be revisited by the schools year aft-er year•.
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SPA WKING HAlllTS.-Of the Trout Mr. Milner writeI';: "IIis wlwle WOOiJlg if'! the most

polite attf'llt.ioll and t.he gentlest of persuasionf':. He moveR COlltinUi111y to and ii'll before hj" mate,

parlldin,g' his bright 1.:0101'8, wllilt~ Iilhe rest.s qniet.ly, with her llNnl up fi.tre:tHl, 'dbrating ht'r fiUfl

jnst, sllfficit'Jltly to k('Pjl ller from floating dowll_ At, \Vaterville, \ViseOllsiIl, 1 IHII1 till:' opportunity

of watchillg their habits. A pail' of large Trout uad 8eleet..d 11 spot n('ar the hank of tlw strealll,

where the watpr was abonf. t€ll illches deep_ The fellJa.11' had fauned tllf' gravel with her tail and

unal till until it was deau and white, and had sllcc.cedell in excavat.iug a NI vity. Till'.\" were fright·

l'ned away as 1 came to the edge of Hw bank. Colte('aling lllY.'1eli' beuilHl a willow busb, 1 ,,-atched

their movements. The male retllrlled iirst, I'l'COlllloiteriug the vieinity, and, 8ati~f.'"iIlg ldnmelf

that. tll(~ eoast, Wlt8 clear, spent a half llOur in endeavoring' to coax tlw female /{l enter tIJI' nes!.

She, resting half com~ah'd ill flw weeds, a fl-'I, feet awa~', I>eemed unwilling to he eOnVillC('d tllat

the uanger was ~OlJe; and he, in hit'; full, brigllt culors, sailt'd hack wan] HIld forwarll fmlll th(' nest

to hi!;; IllatE'~ !'ubbillJ! himself again"t lJer, ami swimming oft· again in 11 will\\ (\ircle dosl' a.\otlg: t.he
bank, as if to sbo\\" h(~r how fill' be eoultl vClltlln~ witbout fimling daugl'!'_ Slip finally ('Hteretl the

nest."

'l'he "'pawllillg i'w,ason l)t'l!ill~ ill Sew England ill October, cOlltimling from three to six

mOllths~ amI tItHing this }leI iotI tbf\ fh:h should he protceted by st.ring-eut la WI>. Mr. Ljving:stoll

Stone ohserved that ill his pOIHl.,; at, Cbarle.'1towlJ, :XI'W Hampshire, :-;pawniug lwgan Odolwr 12,

Hmlcluled early ill Dt~(~elHb{'r; at SPtll Grtwn',.; estahli>;lullt'llt, Ileal' Hoehe"t!'r, Xew York, it began

on tlle same day, and eOlltiunetl until ;\la)"(~li. At tll(' 111J'lll('r ;.;tatioll sl)J'ing w:Iter, witb HUlliform

tt'll1lwratllre of 17°, ",a,'I in ust', wllile at C:l1t'dollia (ht, l;'gg-~ Wt'n' l,ept itl hmol.: wale:, '1"hil'!J is

eoJd{'r ill lnidwhlkr, rt>tarllillg dl·"{·!lljlUWllt.

Trout e~gf; are nsualI.,- tLJrl'l,"!;jxh'\:'ntlts of all iudl ill tliallld(,l"~ nHilollgh \"lll'yhl;:!.' greatly, ;JIIII

art' eolorIH:\s, rt>d, or orange.lllwd. The quantity .... it>ltI('ll hy II- 1ish is ill clireet proportioll to itl;

size, the Iin~ragf'l heing fl'lllll tour to six !tuntlrell. AIr_ 8tmlt' took "hty frmn a. half-ollllC'e fish. and

(·igbt.f'en hundred from OlJ(~ which weighed a poulld. The f'g'g>; llavillg lwell laid, thpir timt\ of

tlen~lo}lnlPlltdf'}If'Ilds Rtl'ietl.y 011 the h'llll)(lratllre of the watt'l'. AC'(',onliug: to :\11'_ AiuswOI'tlJ. they

will hateh ill OllCO hundred am] sixty fl"(' d:l~-s with tIle lIleTt~nr.' at. .~70, Oll{~ hUlllln'd alltl llm'p :It

41°, {'ight,r-one at -:lAO, litty-six at 4HO, rOl"t':r··~en'll at. ,')00, thirty-two at ;,";.1°, de_ ~pth r;n'en's ]"llle

is that at [;110 tlU'y hatch in fifty ItHyS, every d('gT(,l~ w<Jrmt'r OJ' eol()('r JIlHkillg" a diffE'I'l'IWl' of lin;

days. After tIle eggs are batched thf' ~flk 8Ml i~ a!JsOl'bl'd in ft'OIll thirt~- to eigllty I]ays, and the

.\'Oll1lg 1h;h begin to h.'lul all imlf'pendeut.life. Xow tlIP rate of g"wKth i~ detl'l'lllilH'd b,-, tlll.' alt]ount

of food consumed. Some two~~'f'ar-ohl fio;1.J weigh a pound, sOllie !talf lIll ounce, us ::\[r. StUll('-'S

experiments show. In tlnmC<!ticution I!:rowth is Illore (','en. J\Ir. AiJl.~w(Jrth':;; t'stimalt' allow..;; all

av{'rage of two ounces for yearlings, a quarter of ,l pound for two-y('al'-oll];;. lJalt' a pound fbI' three·

J-ear-oltls, and a, 1lol1nd for four-year-olds. vVild fi!':h often grow muc\l falltf'r. DUll of a large

number of Rangely Trouf" tagged by Mr. Georgo Slwparli Page' in 1tl'l, ,lilt! can gIlt in 18';~. was

found to ha"e grown in hro years from ha,lf a pouud to two p0l11l111'1 nud OIle-'jUa-;-t.('I'. All two

year-old Trout nnd some yca-rlhlgs can reprodnce tbeir kind.
SIZE.-Tbe size attained '-aries in different regiolls. Brook Trout, sddom (');t'l'cd two or

three ponn«s, and a five-pounder Is thought It IIJOllst€r, Saillt La.wrence Sea Trout u;;nally IH-igIL

tWQ and oue.ha.lf pounds, though tbeyarc lIot seldom caught weighing six 01' dglit. A famous

IOCalit.v for large fish is tile heu{lwaters of the Anclroseogglll Uiyer ill NorthwesWru Maine, Pro
fe8l:lor Agassiz in 1860 obtailled one of them w bieh weighed cleven pountl>;. The well-known speci

men taken by Mr. George 8bepard Page ill 1867, ill Rangel)- Lake, weighed ten pounds after three-
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days' eapti\'ity, and wa" thong'lrl hy eXlwrts to ban~ loS' a pouwl and a half ill tl'llHsit: from 'i\lairm

to Nl;'w ,ft'nwy, whl'I'I' it (li(!ll. Its lPug-tlt w;r.'! thirt.y i!w!I()S, anll its eiJ'clUnl"enlllce i!ighlceu,

AllntJIPl', from :lloosdllemilg:lliltie, wt'ig-b('11 pig-lit ami olJe-Iwlf PllU1HJ,." IlIHI 1lll'llSl1I't'11 twenty,fivp

jll(~h('s, 'rhe NI'pi.!-roll ]{in'T d:lilll.~ still hl'a\'iPl' fish. IJalllwk l)H'llHon,; OIll' suirl to ha,\"\\ v.'('iglH'(l

~(·Vl'll h't'll I )()llll IIs,

V"UliATfOX,~'nll'n'a]'(' lInHl~' Il.wall'ap('s of Tront; thl' same stn'am ofteil eOlllai!H; dissirnilal'

lorm", 11 nil tlJO,SI' br('1 I ill II i/t'l'l'l'llt hateheri\'.'\ lIlay easily he llL"1 il1~[lislH'11. '" hrWH'l' has ;;{','II t!H'

displ;l.\' at tlw April Olfl'llillg of tIw trout SI~;H-alH at, ~II·. g),wkfon]'.s, ill Fnltoll }larket, New Yol'!;,

(::111 ulH[el'st:rlld tile 1lo;;sihilitS of allllost inlilliw Y111'il:'t-Y ill 11)]'[1j and 1illl within tlH' JiJldt" of Olil'

l"lWt.'iI.' Ot, Jo'i:,:h illh;lhirill,!.!,' ,,;\\'ift :,:tremm; Il;1\'P Iithp, trim hod it",; ~ll[(l IOllg, \H)\\'('rl'ul till,.;: tho~(', ill

'Jlli(~t lake:,; Hn~ ~t()llt, ~IJOr1, filllwl1. Hllll often o n'l'IXDIWll, III (~oul. limpid brook,,,, witll ~milighr,

llllH'h oxygPll, antI stimnlatillg' foocl, tlleir .'<kiT1S :rl'(~ trilJl>:p,lrl'llt aw1 tlll'lr hlH-'N viyid: ill dark, )'I!llg"

gi,.;h Jl()(ll~ llw,\' an' ~()mtJP], ami slilll}, nuEl ;lI'(' ('alk(1 "Bladi. TI'01II." ..\pu',-;iz lIotic('d tll<lt tlH)!''{' of

tIle ;.;a11](' li\'(~l' Yl!.ril.'l! a(~col'!lill;:;ly as they haulltl.'(1 it" Sllllll~' 01' f;]wd,\' ,,;i(]", Tllt'y han, t!ll~ ]llnH'!'

(If ehang'ill;:' their tint at will. Tht' i1l11l\ell(~t' of' till' llen-'e-; OVPI' ('ulol' W<l1S lwntly dl'lllOllstrat(·(] h;.'

)1. l'oudwt, whn pro(l!u:Pll a whit" silk in a Trout hy de>:troyilq,.t' tlw f';"P of tim/. "idl', III til(' fiPa,

for n'a8011S 1lI1(,xplaillel1, both Trollt ami Salmoll lost: Uwir gay poloI's <llltl hl'COlllt' lllliforlil sil\'t,l'}

:;fray, with blaek spots. III till' S,'ll, 100, tlH'lle~li nSSllllWS no \'('llrlisll color, (lile 110 lluubt to tim

ahsnrptioll of the pignH'llb of erahs ;lll,: S1lrillll''' (:a1clJ hy tIl\' Ji"h, Hed tlN,ll i" alsu foHm} in

l';OIlW iu land l'1W('l'.

GHARAC"l'ERIS1'lGS.-Olll'Trout are strong J'lwllms, but are tlaiuty rathN r,han gl'eeuy. 'l'ltey

(cOlHHlllH" moderate /lullnntil>S of food, allll it i5uits t1wir euprieioufl appetites to sPize their prey

while lll'ing, They take ohjeet:-; at tlle 81Ulhct' with an llpwal'll leap instl'ml of llownw<lf(l i'rom

hbove like thll 8allllon. Of all fuolls tile;.' pn'fcl' t,he worms ";af;lu'd ont (.f the ha.llk, then gayly

l:()lol'cll Hit:s, water insects, liltle th;hc8, larva" and the ('g'g" of lishcs. Those in rlolll('stieation nre.

usually fed on tluo, 1w!ut, 1i\'e1', lUill hlllgS of animals kill('t! for the marlwt.

Their t1ailltiuN,I'l, I'Ihylless, ('rllming, allli lllettle relld.~l' thmn favnritt's of tht, angler, who lures

them illto his m'l~el h,v !lUlll.)' sly thwice,;;, The most skillful fisherman is he who places hefnre tbem

least nhtt'll"i \'ely t.!lt\ bait- wltich their IIl0melltarJ "hilUS demand, or it eleww imit.ation thereof.
'1'1',m1 arl' ltlwa.y~ ill ReltAOll from April to Augul:lt, and ill some State8for It longer period.

OU1..TTJRE,~Tber lutn'l always been the pets of fish,culturi!lts; inc1eetl, the experiments of Dr,

;!(j.arlit'k amI l'1'of('so;or AckJto)', who inaugurated in 18:;3 the Ilrnctif~e tIl' thi,,; HJ·t ill Allwriea, Wt'l'('

,ltmtle with t hi,; tish, The;.' lleeollJo thoronglll,\' tlomelo1t,icatetl, amI a.rt~ a" IlHleh rlluIel' the cllufro[

,of their oWllt'r iI» his hor;;es ami eatt!('. The;.' ha"c ueen acdilllatizell iu Enghuul :siucc 1.su8, Hull

,are a 1wa ,"1'1 Oil exh i hi t ion ill J<'ratl k B rwklalld'~ It)118euill of fish. (julture at Son tll Kf\llSj II gtOll. Tho

,', DOlllcstieated 'l'rout," hy Liviuglilt01I HtOllf'o, lind" 'frout UnHure," by Seth (3;l'een, 3n\ book!' which

gi,e fnlt informatiou coneeI'lling the practical details of t,rout·breedillg.
Tile Tront, call ~mH'cely be eUll8itIered a market, fiRh; I'Itill, about five thoul'land ponmls of

them, most1,\' (iOlllesficated, are hrought to New York market each ,year, princi}laUy ill April and

Ma,v.

18110. THE SAlBLIWG, OR BAVARIAN CRAR-SALVELllfUS ALPnrus,

:Like the lWd-spotted Trout of Nort,h AmericaJ the Saibliug- belongs to t,he division of the same
'family known to the Englil:lh as aOhar8," a ATOll}) confined, for tho most part, to freah,waterlltke8
.and streams, aml dist-inguisbell from the true Salmons hy a pecnliar arl'lmgement of teeth on tll6
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little triaugula,r bmw in the roof of the mouth kuown to allJlloDJi8t~ JlJ; the "\'oweI'," frow its

l'l.'llern blance ill i;hape to a lllowshare,

Tll(; Clmrs are also disliuguis1Jeu from the 8aluIOH by their v'lry ~llHlll slmh's, am} mmal]~' llS

UUWI!TOIl,; crimso\l or (,rallge.eolor{'d sllot", which an' ('~]J('ciall.vcOlll'ipieuull>: ill t lie hl'('I'di ng -'\1-'01"1111.

Tlie Bai!>lillg' is, in its hahitl'ol, jwrlWJ1/'i fllm'(1 Rim ilar fo flIt' wpll· (mown Hlll~-!\:lekpu '1'rOllt or Ol!'la.~~a

Trout, of HallW'~-Lake, l\laiut\, than to Ollr Brook Trollt. Tile ella rs of ElU'ulw are,:lf; a rnlE', lnl,,~

fishes like tlte Saiuling. 011 tlle oth!.'r lJUlId, tIle elm!'" of .Kort h AllJt'rica are u'~llal1,\- fouIld ill

streams alHI river", altlwuglJ the O'Jwll$,;a.l'rolll, .illst III Cllt,i(ll\l:'1 L a lid t.he Lake Ol' )latki !law Trout,

whi.~h is apparently nothing but a giant CIIH r, toget,lwl' witl, jill' e1o,.;dy l'el<ltl'd jill'!!1 t ht. "t;i,,('o

wet/' rell(',mble jll their lmhit" the Chan, of Enrope.
VARIATTOK.-1'IJere is l'ro1Jahl~' llo group 01" tlt;lu'l' in whkh illdivj(lnal 1;11f'(;inl('Il.~ alld (:OIllIl!U

nitielo1 inhabitillg ed'taill al'l'U& of waJi'T show IIlPfP teIl!ll'lwy to vllriatiUlJ ill /'olo!" amI !iwm IIllm they

do ill tilt' ,m ImolJ thmily. HI', G UnUwr h n." ypry .ill,.;t Iy n~lHat'kell: "'Y t.' blOW 01" 110 otlwr gTHlljl of

nt\lleiS whidl Oft('l'8 so UWllY difiicultiu8 to 1111' ic1Jth;yolog-if\t with l"t'J:;nrtl to the dh,tindiull of tilt.'

;;Jlt>eil:'s as well a.s tv eertaiJl point;.; ill flit-if lil"e-lljr:Jor:-'. Althou!.dl tid;; way he p:ll"tl., due to tlw

wlli:Slwl aftl'utiotJ wIdell ll<ll,\ {wen ~iw1ll to their ,~tll(lr, it has rt,\'paled r;ltlWl' a ;:rl't'akr llUiOliut of

ulJ(~xplaill"d fael thall a "atj;;l~wtory i:iolutiou of tlJt' qneRliOlI~ rail'('(l. Till: ahllo,~t illJill!tP \"aria

tiOllt> of theJ'(' til;;hel' are d~'pend()J1t UpOIl the a.ge, sex, awl ,,('xual t1en'lolllllt'Ht7 j,>(\d, awl the

prolJertielS of tile wa.ter.7
'

N (lone w!w lias eYe!' ,i('~'\l flIt' remarlw,hle lli1''lllay of Brook Tront at, Hw ~Ul\lU,tl trunt t>jlt'llill;l:"

at Bhwktord'i'l' iii S()l\' l'or!,: can t;lil to lJ<1ye OW'II impre;,;;,;erI fly tile wOluIlJrfnl diH"~n'lwl''; Wl1idJ

e:-i;.;t betwPell illdiyiuual" of the Sl\IlH\ ~]l()dl'll_ 1'1'01\) ditfen'nt 10ealitie~-(liJfc'n'III'l':';whidJ leall au

unt ratned olw,('.n:ltl', Q1' \'St'l\ \UI l;~hn\:-'nl\'>gi",twil,} ha... hlld n'll O,',xpt:Ti\'HI',e in HII' study of thil> gH\\ll'

tv decide Hot once that senJrrl I speeie;.; werc I'('preSellINI anHHlg' tlw lJUlidn,ti,.; of "'l'eeinwm' lying- on

t1Jc marble slabs.

Ttl' te]H\enr;~- of lllflllf'rli iellt11:-'olog:v, with it" more exaet methods, and with Ill'·ll"'''''' to
heU..r awl more eornprelu~llf:;iw~ Ulah~riuI for re.'Seareh tlwn wus formerly IIvaila hle, has led tH the

rdection of maIlY of tIle JJOwimd sped.,!> t(~rfllf'I'J.l' rN~o::llized. Ont at' the forty·fLn}(! species of

Salwoll It'll yelll'S ag-o beE,,"!:'(1 to exist in i\ortll AlHl~ritJa, oilly tltil'tf'l'lI or f(llJrh'~'1I nl"e HoW

recoguizml. In (I-linther:s eatalog"ne of "TJIf', Fishes ill t.lJt' British ltlu"emu," publish,',1 in IHIIH,

tllirt;v·olle 8pecit'8 of C1Hlrl; Wt'l'I\ TneJJtinrlt'll, while in his latt'l,}' pubJjshetl "Study of Fi,~lH'''~' the

.'Same author Yf'ltture8 to' etJUllwra.te ollly tbirt,e'l~ll, all othl'l""; heing rq~ardt'd as ill,;\ltfkiently

e111tracterlzt'{l. III hi/'; treatment of til(, Chars of EUl'Ope, Gunther is, JJotwilhRtalltlin~, oue of

til(>, m08t conservative writ<\r8, for he <:atalogues eight Hpl'(:ies of t]wsc li;.;ll, while most otlwr

l~ur()pean stndents. followiug the leu,d of tlw £rl)<it, German ieht.h,Yologii:.t" YOJl Sipbold, r('g~tl'dt'd

them Its member.,; of one polymorphic spt"cie8, AI:< for American ichth.roJogh,tloi, nnl' l:iympafhiel" are
naturally with the sellOul of YOU Sil'iJoJd. It is difficult to ut'lievc, in the light of (IIII' own olt~~r

\-at,ions upon the salmon family ill Amerieu, t.hat every little lak", 01' grouJI of Jakes ill Europe

posseSSes a well-elHll'H,cteriZ(!d I"fJccies Of' ush, and for tIle prcscllt it seems safer 10 {'oHNill('r tlw

Chars of Europe to be of a. single well-marked species whieh undergolle.., mmlCrOIlR variations

under the influence of changes in temperature, elevation, food, (wd li~ht, find that tlw SaiiJlillg" of

Bavaria and Austria is one and the same thing with the "Ombre Cheyalier" of France and
Switzl:lrland, "Salmarino'" of Northern Italy, the "Torgooh" of Willes, the fresh-"atf'r "Herring"
of Ireland, the "Ohar" of En~lalld and Scotlaud, the " IWding" of Swerieu, and the U Kulmund"
of Norway.
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DI~l'RlllUTro:N,-Thi~i\fl.h, wbetlu'J' it Ill! reg'fuylct} as:J sjngJe .species or sen-nil related 8ped~s}

i" distl'ihlltwI (neer uU of.North weste.l';U £-1I1'l)}*, !IIld )lOSlSiLl.Y also ove1' a }"O\'11QJ.) {If .A.sia~ <llthough,
Binc", the Asiafic rerTeselltatin~sof the gPlll1S ll:lVe llOt PelOn Eufficielltly !:ltudiel1, it Is iml)OOl;ibl~

.~'et to make thi" I:fenCl'iJ.Jizatlon, '1'lH:J ~n.·" ell\lIbatic~ll'y, eold-watPl' fi.sheB, tlwivillg at a UUnpe1'<

Mnre little aho\"(\ tbe ftlOez;iul!: point, allll ill tlllO'lr- period of g:r..atest ~'igor alJd perfect-ioll at th~

il.pproach. of winter, as i.s illdic~lted b;f tile f,~t tlNit at thi,s i1nw thMl' SpaWUl1lg hl1:es plac('.

N (I tiS11 af atJ.\ k iud 11as ever ue-en fi.!llUfl lHWl'{'J" to tbe North 1'01('; than tbe elm,r, a 8pecies, 8af;re
JiJm,,<; m'dHl"lIR, h,n-iug ll('cu di!;:c.(Wr:-H·ll by tll~ hl..\,;t Eliglil;h polar exp0ditiob ill 120 w)rtJI of t.he
1\rdi(~ eireii-. }]) l)l\', '.'<I::I\\t\l (){ EnrOll\; 11.1\ mnge is Hlllit~1i by th~~ A11\\;, and ill this l'e~i(Jn iti'. Rtudy

]];l.'l \)l'()l1ght tQ light :l \"In'.'' tlU-lnlH'! fact which (\Olltlr1ll8 still more stn:lJlgl;r tlw idea just ~poke]l of,

t.hat t ht\ fish tllrlyc tile bc:<.t itt It yerr cold cHnwte. IN. toe (J,X'treme north 8nc1 iu Uw i';drewe lWuth

thi~ 118u l'~adll!l5 it!> g:reatt'st l!(>rfN,tirw. ~'he- nortbern -&pcdes,. fonD;i eveTj'\\'her~h\ the 11),1,e8 of

"til", Se;l/).liJl;IVi!llj re1liHI;Ilht and SeQilanfJ! is a fish sometirnea, it. il:> wid, attaining a Jellg'tb of four

fbPt. Itl ellglallJ. awl }<'rance and in the lower \~Ke8 of Switzf\rJauI) it if; cOlllparatively iw;iltlJiU

{i;(ot, wLiJ(~ in the deep, ct,l!l Allrine Jakel'! it ofhm /.!TOW8 to two feet or mare in JC'tl,\,rfh, fmd

"W€,lgU. tell O~ tWl':.l\'¢~<1ud tWllIl\ ill exceptIonal C\)HN'1 tWl::',nty·follt (IOlw<1S. Tlt6 highest ~l(>"do[lment,

llow~ver, seeml'l to be attained in tflc [arge6t lakeH--}/1:{} t}lHr of Geneva-while in Ole shallower

~~\ke8, bigllCl' ar' among the llloulltaiu<s, theyarr:I:/DlaUer, A eimilar plltJUoooenQIl i~ ~-,;;.hibited by

~ertlljll «Ub·;HCt.i\~ l)la.ot~, 'Wbj(~lj thrlve ill tlm extfl',ll\'-J. l1Qrth a,lld upon the 6U1luuitl> of the Alps,

h\,C(lmiog f.hvant:'n Qr jj,lmoi:lt l'Xtiu<ct in tbe lowlands between,
It ill itlt.t:'>t'l'l\tinQ;, tOCl, to com pare fhe ('ffect ()f t{'nlpcratUtfl1 ,lnd geconoarijy of elexQtton, upon

'Ule j;;l.\ill1in~ aIH} UPOll our owll R\:\d-~lMJtted Trout,:nti8 f1J1ecies has b:l bm:ll'J hetween J;lfitl1de 32"10

~lIld 51>0, ill the lak~g ;:Lu(l stl"f!aml;l of tlw )It{{Ul!k 'l'aJJ:J'i'h(;d. in the 1IJ0ulJ.tai1) 80\lrc~o> of tt few

l't\'l'l-l"'R flll\\'illg itlto th(\ 31isl;i",,<l1P1~j and the Gulf of Mexico, and in ~01Tle (If t.be southern affitlf'llts Df

lJndsotJ~~ Bay. III nil;' u(H'tll, for 11lst,lIlLlil ill thl! '\'lll\~:y or t\)~ S~int,Lawre,llc\', it i.~ cN"'m~\\. in tiJe

}owlnnd streams and estuaries, ahd ~'H'1\ in tbe adjoining WITb; of 1h". ocean, B.nd JJcre- it attaivS

its .l!reat,est devdopm\',nt. A~ W~ proceed farther ~()u\b, ill ~<1oordanee with tbe 11lhitatioIlt; of
tempBratm'('" its; range becomC& more te8trict€d, alia ill SoutlerJJ N ell' EtJgll~llu it i~ only at eerhtin

$f'iiiiOUo; of tlw ,rear-at the appro"leJI of If'inter-ilJa.t tlww find their wa;y into the lowlrmd l>t1'e~IUlS

wllit'll ill'\", ill Summer too warm to be enrlurable, lind at other time!; tlley arlj fOUUl[ near their
tiOfln~Samong the llills. On I,ong IlIlu,lHll lwwever, they un~ ~tilt found iu the meadows, aud to !lOme

extel'lt ill Uw, ~.,tu.\1ri~t\. PIli>Slng to the 'i\\)u.th.v<a.~dof New Yot'k., the IlUtturaI sGuthern liIDit of the

Salmon, th(> r-fl,Ugc of the Trout beconJes mote and more restricted to tbe .ldgblands: Ilud altb\)llgb.
tl](~:r ~tte fuqnd Wl fttr soath as latHllde 320, in tlJt~ western dil;trie"t8 of the Ol\l'Olillll.S anu the extreme
nortbern ]lart of {}(~orgia, tluW therl:l occur onls at great elevatio1t!> among the lllolllltailli'lof tlt'il
AU",ghll1l:r ehaiu, South of "Sew York th~y '<ll"\". (tffectually land·locked 1):¥ the \)nwailil1g wgb
temperature of tbe lowland ~treu.lnf'l and are never able to gain 'iooef!8 ttl salt Qr brnc,ki8h watl,',-l".

Thllir supply of fClOd is, cODsequelltly, llioitml, am{ tlwS 1Lre COI1fi.I1e<1 to lll'ookll.l'ts among the mouvt,
uiml. Althongh tlw [;eUll1cru,l\we of thiS region is 11811a})J- yer.r favlJrable, other reQlllsite& for high
<J~relQpmt)l)tare IlWkjJ)g, aud tile 8I)eci{>~~ i.s represented throu{!llOut t.he soutbe}']} l\art of·itj;j range

b,y uiminutive individuals. A simHa,r pbenomenon i~ met with in those instances where the Euro
[/(!811 Char exista ill th~ higb a.nd comparativel)' shl\UoW U!ountR-ill lakes of the SWUlS and ~ustrian

Al}l8.

In the aonthetn part of its habitat the AUlet'lCl;1J1 Brook Trout 1fuds its environwW}t unfavor,
able to ita perfMt d6veropment; on tlJe olher ha.nd, the En.rowan \)ha:r m~ts) in the A1p)l\~
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lakes, conditioll8 precisely similar to th08(' of the lakes of 50rwa.r amI of Scotland, and Huder

these favorable cOllllitioI!t; has survive'} in a stah' of great pf·rt'ectioil.

'Ve have ill the Great Lakes of Korth America a fish closely allied to the CIHU':>, Widell, Ulllh'r
nmwrl,ably favorable cirC:lUmstallces, with plenty of rOOlll and atl immense tltllJply (If rich alilI ca"i]:".

attainalJIl~ food, has developed into OIll' of great "ize and COInuwreial importancl', tlJe r"ake Tront,
and itf; couJ:lin, tiw Siscowet.

UELATlONSIIIl'S.-Tlw nlrious Lake Trouts of :Mailll' IUlIl Eastem Cllllada, fouml ill tLe
swalh'r lakes of thOSe rcgions, arc Y(~ry si III ilar to the E L1l"C)}JCIUl ChaJ", Tile AIllPriCUll .'<peei es

which, llOwen·r, hears tl.Ul dosest res('m lance to Uw Enropean Char is, as lms uCl'n stated, tlJe
Blue· backed Tront, or Oqul.Issa 1'rout, of Hang-ely Lakt\, the I{ed'8ppttecl Trou t of the Pueilic ('oa~t,

Sal1'elinUJoJ malma, known a.lso a~ the" Dolly Varden," beillg Yer,Y similar ill hahit.~ 10 the 131'001;:

Troutt:> of the. RISt.

Thn re~elll1Jlallee~ between the Saih1ing" amI the (hllUlSRa. afl\ Uo,1 lbllows :
1. The;\' inhahit tlu: deepN,t wn.tcns of theh 1ll.1i.f: hOllll'" aUlI un" HeH.·r "t;ell l''Xf:l'pt, at tht;ir

spawning seasoll.

2. The:,- ~p:1wn late ill the fall.

3. At the spawning season they come into "hallow water ncar tlJe slJol'es, or in the mouths
of st]'{~amfi, and rna.)' he taken with the greatest of ease.

4. Tiley never willillgly inhabit streams of ruuuillg water.

These peculiarities the two species hawl in cOllllllon, and, cxccpting the habit of UU/..UUlll

spawning, thl\Y share tlJem with no ot.lter Illembl~rs of the family. The Saibliug, howe"lolr, is a

much la:rger and RU\.;l' I\pee.il\B tha,n the O'll-l'~b.m" aml it It'> h\l})\'.\l that it ma-y he ,H1,\ph''u em
cultivatioll ill wallY of the I5waller lakl\l~ ill \~iJidl our Gi'eat Lake Trout is llot likely to tlJri\·e.

It is regarded alS a very ex(:elltmt. food-fil-ib, alld is douutless wore delicate in flavor than the l,ake

Tront, sharing most of the excellent qualities of tile Brook Trout.

HABll's.-The Saibliug, which through tbe C{JUrtesy of tIle G('rmRn GOyernmellt ilS now being

introduee<l ill to th€\ U 111ted StU,Uli;., 1\1. tll\~ E.tlN1W,\\U Cha.r in it", 1\i gl1<!st Btat\;', of llcrt'ccticm. The

follo\\'iug aC{J(J(lIlt of' its hal.lits is tram;Iated from <I' sketcll by Dr. \Vittmack, of BeTlill :

"The Saibliug varie8 much in form, size, and color, according t.o itB age, .,ex, amI habitat.
'j hOse wllicll come from the llighest Alllinc lal,es are always small, hm, those ill the lakes of Swit,zer·

land and Savoy have higher bodies, largei" seales, ami also a elearm" color-yellowish·white, witlJ red

bell',\' , Thill- form was fOl'~erlYCOll8i(lered diiltinc{" and was known us the 'Hitter' or 'Knight'

among the river Trout, the. species which ill found at the grelltest heiglJt aboH', tlw sea. III Swit·
zerland, accordiug to Tschudi, it is fountl at a height of 4,400 teet; in Ba\'aria, uucoluing ttl '"Oil
Siebold, ill the Green Lake, at the heiglJt of 5,000 it·et; in the T~'rol, ill the G-ai,,;laeher Sea, at th(\

height of 7,000 feet, and in the Pleuderle Sea, at t,he lttligltt of 7,u03 fetlt, In t.he Green Lake, as

weU as in other Al Vine lakes~ this is the on I~. species of fish which occurs. It. $Celll s ccrtaill tha.t

it is fouud at greater heights in the east,ern thau ill tlu' western Alps, and is also more ahulldaut.

The breeding llea8011 occurs in the mouths of Octoher, NOH\mher, alld Deccmbfll', alld cOlltinllCS

until February; for examplt!, in certain lakes ill Steierlllark. III Lake FIWSSCll it OCClIl'i-1 ill

October and November; in Lake Me811kirch, where the.r are art-iticiall.y propagated, in Febl11ary

and March; in the Iakt's at Saltzberg t,hey spawn fl"OW Noveru1Jer to .lanuar.v, amI apparelltl,v also

ill Februa.ry; and, in spite of the extensive tlsber.y during the spawuing- time, tllertl il:\110 c\"iliellCe

of a decrease in their llum!lere. They feed upou Sllillll fi8h, 1I,nd 1\180, whell at Uberty, uJlon the
8lIlall Cl'Q6ta.oeans, da.pbnids, autl cj'clopids. III the Alpine lukes thesll constitute thcir ollly fOod.
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III Germall,\' and in Au"'tria it, has heen fOtlll(l that tlw ftlihli t1~ i", olle of the most eXIH'llsh'e tiSll

to propagate artitidally, Oil account of its fnoll. '1'he ordinary :;;ize of the S:Jihliug if; from l~lt\Y('n

to tWl'!W' illdll's, :1m] its weight from (llle,half to Ollt' JlOllBd. III tll(> hig'hpst lakes tbe,r are, ao; ha~

been lllCll t im wd, s malle l', wit iIe w1wB t lIP." are 1Il0\'ed ft'OIll .'>ud] lak(',,-; i fl to t.ho~e t hat an' dl~eper
t lit',r illerl'aSl' nl,pid1y i l) site. lilt he Saltz lWl'g- lakes, \l'Ill'rp tlH',Y aft' ta kl~1l Il pOll l..'l;l·tai II spa WHill g'

gTOllllds frolll Sl'n~lldwr to J:l!JUilr,\'; it takes all1H11 lil'e of tLelll to make a I)OnmI, uut large speci
nn\ll~ of thn'b tn tweh-(' }loum!8 lne tal,en in August llml Selltmnbt>r. III tht~ Lllkl" of :t,ng, ~'hidl.

aeeordillg to J1oe!J, yit'lll:;; Illore SaihJiug tlWIl <lily oOwr lak(' ill ~witzl'rlaud; it takt'S fh'e 01' six,

OftPll eil,rllt 01' lIitw, to JlJakp a pound III tIl(' Lakt~ of Gelll'\':t they :Ire oftell taken treigl.!iug

t Wl'llty to t wCllty-f\)Ur pounds. Herr IIoeh JJimsclf saw one ,veigl]ill~ IWVl)llteeu lJOUlltl~,"

'1'0 tIJis m:Q' he udded a para[,'Tapl..l from IHillt,t's "La Culture de FBan." "Itis vcry vor:wious,

and, 1ike the 'J'rout, H'ry swift and active ill its movement.s. It. habitually ft,t1tls uJlon slUali fishl's,

npolt ernstacealls; upon l]]o]Ju"ks HIId iIlsl'ets, :md in two or tl.Hl'll ,veal's, under favor:LlJ]n llircmn·

stances, :lttai liS Ow leugtlJ of fifteen to t.w{,ltty inehes. Its ftmlh is very r1dieate aml savory; ;llJd
it. is pn~rerred ahont, Lake LcuJau to allY ot1H>r fisk"

CTLTCRE.-'l'lm SaibJiug- Las bePII prop:tgated hy Germall fislt-cultllri"tH for ft period of ten

~'ears or morl:', and thl'ln~S lllagnifieently in captivity. 'J'he hatcut'I''y at OUi'sel:'" in Germany, pro·
duet'S yearly t,lm.>e or four hUlldrcd thotlsand of artificially, hrooded Saihlillg, fJ Ill! plallt,Ol tlwm in tIll'

llt'ighlJorillg' Jukes. III tilt' taul,s at tlw late lntel'llational Fis}ll'r'y ExlJibitlOlI ill Berlin wlwe t'X

llibited llIUllY superb Hpeeimens of tbis fish, 8011Je of them oyer two feet in length, aut! otle of these

WHS ~ent to tlw National Mu"pullI by Herr YOIl Behr, president of the DeutSel!;~f.:1'iHeh('n'iJ\V('rt'in. ~

1t is as large :~H tIle famolls Hange~' La.ke Tront ~aught by JUl'. George ShCli~ll'd Pagl', which
tweryhody hus seeli at Blackford's in Fulton Market.

III ..electing a pIat:(~ iu which to deposit, t.he sa,jbling ('ggil jmlt reeeivc(l, t.he COlllluissiOlwr of

Fisheries has (>Il(lea,yored t.o fim1 a lalw as similar as possible in depth a.mI tClIlpNature to tht'

larger Swiss lal,(1s, and he has, thercfcll'(', sent them to I.Jake Willilipiseogee, ~. H. Ht're the

whole sixl~> thousand weI'£" planted, with the hope that by phwing so large it Humber together ilt
a lake of moderate size the experiment of introduction mMy he. a success. It. is aqncstioll of sOllie
ilt!t'l'l'Ht which of the llHUl.)' European lIamefl of this fish should lw adopted in the Ullited Stah~8

should LLl! pxperimcnt of :w'ehmatiotJ be It sueeeS!l.

It would f',('cm most appropriate that, siuce thc fish acquires itl:> greatest perfection in Germany,
/lhe (~erllla'll name ..houJd he adopted, particularl,)' sillce the Germa,n fish-cultuneLs, who have so

kindly madll this gift 1.0 the people ot' the United St,ate8, will regard as 'a cODiplimeut the adoption
of thtl German name of ove of the favorite fishes of Germany.

166, THE DOLLY VARDEN TROUT-SALVELINUS JilALKA.

By DAVIP S. JORDAN.

This species is known in the mouutains as "Lake Trout," UBullTroutt "Speckled Trout," and
"Red-spotted Trout." In the oe,eau, where it is foun(l in large numbers, it is the "Salmon Trout."
In the S:wramen to the name "Dolly Yanle'l" was given to it by th e landlady at a hotel, and this

name it still retains in that region. As nOlle of the other names are distinctive, thia ODtI may well
be adopted. In Siberia it was formerly known as the" Ma-lma" or "Oolet." The IndiQII name
"Uhewagh" :is ascribed to it in Briti8h (JuJuruhi;!,. In 8ize this species reaches a weight of fourteen
})QUnds. The largest, I have seen weighed twelve pouocls, which weight is not uooommOD in the
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ocean. In the Jakes it. twerages sllul.lll'r, :'Iml in the moltlltaill "trpams it brvcds at a leug:tu of .'Iix

or eight inches. III all these peenliarit.ies it ag-rees with its llt'ar relati n', tlw ('()IllJnOll Brook

Trout of t.he At]aIltie t'oast. It nlU~l'S from tlw HpJlPr watc'!"" of tlle' S:Wl'<lllleut(\ to KamtdHltka

on the we~t l>i(1f' of Ill\' ]'toek;,>' ::'tlollntain eln1lll, alJ(] for tllP m()s! part in and we",t of !lit' ('as(':III('

raTI!;('. From Pl.l~{'t SOlllHl llortll\v:1l'd it iii gt'IH'I',llly abllllclallt, 1j ft'l'(b \'oraeiollsl,\' ill rill' !wlt

water Oil /O;1lH'!t of Yflrious ,'ortl', yOlllll-\' Tront, l':1lHl la\l(~I',s, I"ilrillips. auello,-j!,s, hE'lTiJllfs. Hu(1pn'lI

stieldc'b;wk".hl fn'sli wa te:l',", it Jln)!m hi,\' t'at~ ,yllaj('\'('1' li\'illg" 111i1l:-:' i I nlll ~I't, Sotll i 1I~ is ,'('1"

taillly'kuown of tlH'ir bn'e:tling lJallit."'. Tilt..\' proha ill.'" "p;1 Wll IntI' i II till· fa II ill tIle rin'r". HlIrl

th!'rt'foH' thOR(· wIdell an' ill tht' 'lea lllw,t Ill.' to ",OUl(' extpllt mig'mtm'..... TIll',\" an' t,lkell ill Fl'an'"

ltin'r at tlw timf' of tlu' E'll];W!lOIl rllll. but flit',\" prnhahly tllt'lJ ase('Jltl tilP rin'J' 10 ft,(,tlllpnll Ill\'

t'n!adloll, aH.l lint for spawllillg 11l1l'JYJSt~s. A8 a food·fisil tldo; heunliflll "pt·(~it,~ nlilks high,'

167, THE GRAYLING-THYMALLUS TRICOLOR.

The, following: e\&f\Y upon til,; (;ra;,ling: i;; {"jl\o\\."d, i1\ a Ul\lllHh',1 fOl'lll, t'rtllli GODlle\, G-aUH'

Fisht'f.I of tlie r nit(-';] Stilt,'".

DIRCOYERY.-l'lw cliseoypry of (; rn.\-lill g- ill ::\1 idlig-'l1I HIltl ~Iout:l!Ia \\a '"' :1 ,",\I J'I 11 j,~., III :\ 11)('1'

i0an llatura.]iM:-, thongh thl' arl'llS to wllidl tId:;; cliMrihutiOlI i" l'l·striclt'd ,HI' ''0 «lllull that 0Ill'

t'all harrll,\' \\OlHlf'r af, thl' (ll'la.\" ill 1i!l(lillg- llH'lll OU1. '1'11(' l'J"p(lil of di,,\'o\"('ritli! tlll'l!I i'l (Ii

yirled hetWN'lI Slll'g(~OJl ,1. F, lIeu(l, '"nitNl Stntt'f.I Arm,\". wlJO j~)lIlid ill 1.'>(;0, ill til(' 11(·:u1

w:ltf'rs of tlw Misl;m1ri, slH'dmt'IlS of till' form t!C'.'l('-rilWtl hy .:\lil!)(T ill ].'.;';"-1, ullder tIll' n<lUW

rhymallug '/JUI!tfan1tloi, find Pnlf. Mill:l,\' M ill''"', of LalJ"iug, ~I iehignn, wilosp, f<pl't~iltw!lf\ frO!ll the

~'1 icbigall Peninsula weT'l\ fWUt, in }SG4.. to I'rofes,'ml' Copt', and l!ps('rilWtl h," IJ1m as Thl/mal/us

tricolor. A third Rp('e:it~s occur,. in Alaskn, alltl i tl the rin'rs I'rn pt.dtl~ into the Aretie Oet·;m. 'fhi.'!

was first found b", Ollp!' .lohII Franklin's t'xp/:'llitiou towlIn} Ow Klll'til Pol!'\, ill uno, and called

Thymallu.s signffer, br Sir John lliehanlstlIl, w]lo thn" dt'seri bes its di~won'r,\': "This Yer,\" he:<\utiflll

fish abounds in the rock,," streamf'l that flow through th" primit.i\'t' t'onntr;,>" J,i"iug wIrth of the six!;,>"

iieC'ond parallt'l of latitudt' betWf't~11 Mad,t'nzil"/< Hivt,!, aut! 1]1e \Yt'!eolll('. It", hig-hh l-lJlprnpriatt'

Rsquimanx lJlllll() eIIt'w]ook-Powak,'} dt'noting 'wing-lik!'" alludc's to its JlIHj.!nitit'('llt r!nI ''''a.1, ;11H1

it, was in refl'l'ellt'P to tllt' flame feature' that I lw"tnwt'd 1l1)(Jll it th(' O']lpejfit: apjwllation of ....·;!fufti'l'.

or the' stalHlnrd·lwarer,' int;'lHliltg all'1o to a(hert t () t hI' ) fl1l k of my "mil pa II iOIl, CHpt;!ill Bad.,

th£'n a midshipman, WllO took the flrl,lf f<peeimell that wt', saw "jjh the ;ll'tifkial 1:1.,-, 11 i,'S founc!

on1:.,. in cl(':llr \\fl.-te!'i", ull(lBeemA to rle1i{!:llt in the mo"t rapitl part.'> of tIlE' mount;lin 8trr~<\m",." "\R is

implied ill the!<c remarks, this "'pp('it-'$ is I't'lllllrkllhlt' for its illllllt'Il.'W IJorf<al till, whidl if< lH'lIl'l,Y

t.wice: as bi~h all the burl:.' of t,he fi8h.

It h:, nowt'ver, the Mic-higan Ora,Yling \Vldch i,. at lJrE·sclil most iJltt-'\'t-'"tillg to lIw angler,

the otht"rs beillg 1:'0 n'-Tuott' tlR to bf' tllOfOllghly ilJlle('('8sib]e. J'JOfr-'s ,,01' Cope'!" tlescriptiOlI was

printed in IH65~ bnt being ('xllressed ill technim11 terms. amI ]lUhlisll£'tl ill the ]lroCePtlill~,'"nl" a

Rciclitifi,) soeiet~' not gPIIl'rlllly n'<HI by f"port..nwJl~ it attraetNl little ath'ntiol!. Pnpnhtl' intpJ'(',",t

was first ex.-.itel1 in 187:{, b,\' the t1isClls"ion" ill '~Fort'st allll Stream," lind hy a Iptl!'T frOTH Pl'(lt~s''''"r

Ag~!'!iz; pllbli"hNl e:xtensi\"("]:,' in the daily papers, aelinowledgin~ the reepipt of t\\'o SI)('(~illlC'lI~

sent to him from New York throngh tllt-' llg'(ln(~y of Mr HaHnel" who IUlll TN'(·in>d t1Wrtl fnllll

Michip;IlD. The l'ul1ipef. WIH" then t.aken \1}1 by the lWw8paptm:l, flild the Graylillg" wa", f<oon ,n,11
known, A name cl08el~' asweiated witll tbil stndy of the Graylillg- i ~ tllt' ]lOn ored Ollt' of th(> 1<1 Ie

,James W. Milner. In 1871
t
Mr. Milner, ill company with Mr, D, II. Fitzhlll.dJ, of HII.\' Cit,", :lIlichiil'<ill,

visited the Jordan River for t.he purpo~ of procurillg I'pecimens of this fish; unt, altholiKh man,\'

l Fur PalI..",'s ""e(H!IIt, S<'C GUnthe_ v j. 144.
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were seen in the clear cold wau-rs, they could Hot be iD{lucetl to take the hook during the (lay KI)(~llt

on the river. In ]873 he again visited 1hi!' n'gion, and subsequently published several pOIllll<lr
artieles on the flubj!!et of ., Gra,vlings of "North Amprica," wllicll eOIll'll itnte oue of tIl(' vel',\" few

mernoin, finished by him out of the lJlaIlY whieh were pIUlllH'd, a lid illtenul't(·d u,\' hi!' UIl1 imcl,\" ueath.
DIS'l'Rnn;T!ON.-His deseription of the hahitat of tlll< GI';l~'lillg' il'l t'x\,!:'llellt: "Ill tht' eellTer

of the Lower Peninsula ofMiehiguu is a wille, elc\'ate(] platt'an, a ::>11IHI,\' l'I'gioll, wi lh a lwil (~o!ltailJillg

a very slllall per cent. of organic matter, amI eo\'e: ('d with u fOl'l'st of pille,;, generally t he X UrWll,Y

IJine, Pilws resillO/;u, Linn., p;l'owiug ill gramI d ilIlf!l,;ioIlK, tile 10111,;', lim bleK!> slw rts maki])g whit,
boanls, free from k Hots, yet hut little n 1ilizt'tI, w Iii Ie imllle u:;e fon'~ I" of til t fa vori It; IUIII bel'

material, whit~ pir.e, Pi1lu,~ strobus, arc :ret Ulleut. From rhi!> plat pau urise seveI'al lal'~e "tream.:!

and rivers, iiowillg each way illtn IJ:~kes Huron awl MidJigall. AmollA· these are three rin~rR of

unte, tile Muskegoll, tlw ,Manistee, empt,viug ill to Lake ~lkhig:lll, aud tlH\ AllSabll', l:'IltNiug' illlo

Lakt, L1 nron. Among tlw minor Sln'ami'; art' t be Ulwho;ygall, TlJUndt'r Bn,v, a lid HiH!', tri hntar,\"

to Luke 11 uron, am} tile .Jonlau, emptying through Pillt' Lake illto the Tmyer;;e Buys of Lake

:\IiehigaII. A t{.'w bnllldU's anulitremns, lipring-fell, Ilre t(nmed, ill which the wah'r ilaR II ullilorm

(It'gTee of eolduE~ss throughout the MImmer, seldom risillg above 520. The ri\'erlS ltiftp, AUl'abl(',

,TonIa-II, )[er,'wy hraJH~h of the l\luHkt'g'on, alJtl the h~adwalers of Mani,;tp(" all 1mYl' tbi.. ehIHlll,tE'I',

MIld in all of tJlese, and ouly III this limited locality, short of tlw )'ellowslolW region, is fouud the

already fit-mOllS 1\'1 iclJigaH Gruyliug."

Tile 10\\'11 of Grasling', l\1iehigall, formerly (~alle\l Crawford, i~ in the midst of this di~triet,

awl the Ilt'adqllltrters of Grayling' fishermen. The Grayling is :;aid to lin~ also in Portage Lal\e,

ill thB extn',u!t' northern part of the State. These streams !Seem tv bH remarkably cold, being jed by

lIUlIwrOIl:5 lSprilig's. 1\liln\Jr !ound tlle Ammhle to nll',\- between 450 and 4Ho, morning and evening',

in Hpptembel'; alltl )11'. Fitzhugh hus I'Cmarked that. the sonth brallch of t.his river, whieh risel'l in

a swampy lake, contains IIV Gra;rling except Hear its mouth, where its \'olnme is swelled hy large

f.;jlrilllll'l, alla its wa tel' becomes clear alii} collI.

'The Orllylillg" of Btll1l}Jt\ Thymallu8 vulgaris, il:i also restricted to cold r:;trearus, aud 11 lllWUn>1 0

he. fOlllld within limited areas. It is !{lUlUl in Xorway, Sweden, Lapland, and the Orcades, ill

S \\' i t zed aw.l aut! Ilnll gary, amI soutllward to Iakel:i Constanee amI. L!mlUn, II ud Ba \-a1'i n , A

Gray lillg, possi bl,' of aitf'el'\'lIt Rlwci\ls, (J(~eun; ill La.ke Muggiorf', and ot1ll:"1'S IJave been recognized

fl"!llll l:ulol:,;ia amI Siberia. It is constantly heiug discovered ill Hew IOf,alities. In Englauu lilt'

Kpeci\'s wa,~ fOl'merl,Y kilo WJl lUI the "tTIII ber." "AIld in this ri \"('1' be U mlw']'A, ut herw isc ell lied

Grailiug/'i,:' wrotE' Holinsheu l in ,; The Deseription of Hritaim'," A. D. 1.577. The G",rman name,

"At'KCue," bal> beeu thonght to refer, like ., Grayling," to its color. '['he European and

Alllericllu fillhes arc so l:iimilar that oul.y a trained ichthyologist, 1~3lJ Ii il!ltinguish them, amI thei r

haLlit,; are vel',y llllWh the same. Our Gra.vling spawllS in April in the Ausable, that of l~uropt" in

llIarch and April, awl 8ometimes, it. is said; in lIlly. Ours rarely grows to the lengt.h of sixteen
iuchcs l and the largeKt l\lilner could find weighed less 'than two POUlHls, the a·verage }ellj:tt,h ht'ing
teu or eleven hwhes, with a weight of half a pound. The European fish is said to grow to eighteen

hwhes loug, anu the wei~ht of f(JUr Jlouuds and one·balf, Milner remarks: "Like tbe Brook

TroutJ tbeir uatural food eOll~ists of the illiwcts thRt light or fall upon the surface of the stream.

Their stomachs were fuund to colltllin broken' aud partially digested ti'pecilllens of coleoptera.,
neuroptera, as well as the larvre of (\pecies of the dragon-flies, There were also found in their
stomuehs the leaves of t.he wbite cedar, Th'llja occidentaUlIJ which drop continually on the SllrfaC.e

of the l'ltream, and are Ilrobably taken because the tisll in tbeirquick da·rls to the surface :mistake



THE MICHIGAS GRAYLING. 507

th('Ul fur illsecttl falling' upon the water." In Frallce tlll',V arl1 said a180 to deYOlll' little mollusks
and til{' eggs of fil,ues.

CrL'lTRE,-Tlw l)rOpa~atiollof tiw lI11cuigful Grayliug was attempt.ed as ~OOll as its exishmce

was kllOWlI. Mr. Fred/ },Iat llBr alld )11', St~th Green, ,dway/; pioneer/; iu "meh euterprises. were till'

fin;t to atterupt it, aud tht')' wer;> SWill follo\,'ed hy otlJer8. :\11'. ::\la.tlJer was fir,'It OIl Ole field.

Yisitillg tht' AUc;l1ule uetwPI'U '-'1:ln:h~:; HUll April ~I. lS7*; but ue was too earls, for the !ish wme

Hut. rt~af1'y for hilll, Mr, Gl'l'cn followed oil April 2S, I.mt, he was too late, t.he Jish lw"iug tiuis}H'd

spawlliug, Sot to be daullleu, lie dug (ln~r out' Jmlhll'ed fertilizt,(j eggs out of tim g:ra"d wlHul'

tlte fish lHHlleft tlWlll, alHl took tlwm II01IJe to lli;; hatclJiug'lIOU,"W, III lSi5 1111', :\lathnr vbit!:'ll the

rin'r lwtwecn April (j aut! l~, aml ohlained eigllt tuollsalHl t:',p:g,,>, whieh wm't', SJ1('ee,.;sfully hilt eht'l!.

)' O\lllg t\sh lwve heeu ilJtl'tltlllCPt} illio Y:H'iO!H1 ,'Itn>aJ ll.'! ill :Mieuigan awl \YeNtcrll :s cw }' f)l'k,

Fnlilk Buckland tried UlallY years ago to ilJtroduee the EIlgli1ill C;-l'ayling' illto the Thames by

tra1l6plallting it" O'Vl'l-, bnt this experiml'llt. was u t'<tilun', amI w'" lmw' ;"ct lU lelUl1 Hllll hi,.; AnWl'i,

call i1.~so('iat('8 han, UCI'Il wore Mw(~er;;::.flll ill tln'ir dt'orts. An illten'8titlg: faN (lUSel'H'll ill tJw

tmlll''''\:' of '\ht~lll; eXperilllt'u,\S is tlult tlle Miclligan Grll-;ylillj! is mudl llltlH; proH1i.I~ tlHIll the 11ronk

Tronl, yielt:lillg betweell three awl Iuur tllousaHd {'g'gs,

'I'1t~I't~ Ita" been lll\wh lli:o>c-\1l:ll:litJll nYCl' 'lIte dallU'" of HIl" Gra:di.ng all a galll\~,fi"h, <l}Hl ,lJ';(l ill;

I'xct'Jlence fur food. It has IlHUl,Y anlPllt atllllirl'rs awl t1etnwto['s. 'fhe ('lJtlJll~iil"lJl wif h \\ hidt it

W[HJ gw'Ctl.'t\ ten years ago illil-; ool\llnvIJat- Hllusilletl, and it, :-;e;:'UlN c10uhtfnl whetht,1' It \'ott~ of the

guild of Ameriean allglpI's would llOW ]llaee it. ill tIle lil'st mllk of Bohl!:' fi"ht's.

"There is IlO speci..~ sought f"l' b.)' ~\llgJers that sUJ'passes the Gra,\'liug ill Iwanty. TIn',\' are

more p1l'gantly formed 3m1 more ~']'aeeful tllan nIl' Trout, flml theit' g 1'1'11 t 110l'''lIl fiu is (l SUJl(~J'1J

mark oflovelinCl:1s, \\Thl'lI tIle well-lill:; were liftl't1, awl tilt', suu's nlys :HllJlith'd.liglltilig lip tl10

{lelieatc o]i\,e·1Irowu tillts of the uae];: Hlld !:'hleH, tlw bllJi",h-wllite of the ahllolllPll, fllll1 the mlng1illl!

of tints of 1'O!';I:', pale blue, amI purpli:;!l-pillk Oll tIle lilJf:1., tht'y tlisplayl't1 it t'flJllbillatioll of <'olor,;

cl]nulell hy lJO fiS)l outsitJe of tue tropics."

:Ur, Mather df'slTill('S HIe colors of the Grayling as fuHows: "Hi'! peduntls HW o!i\'C-JIl'OWIJ,

willI a bluish tint al. the CUd; the ....cntmls are I'tript'd win.! llltel'll:lte streaks of 1)]'0\\'11 :llld

pillk; the allal is I,la,in hrO,\VlJ; the e:HHla] ir; yery forked awl plUlll, while t !Jt-\ el'lIl1'lJillg glo!'y i:,; the

'immeIlse dorsal. T11is fill l'i8es forwa.rd of t1w luiddle of tbe lmek, Hull ill a fisll a foot lllug' it I;;

lleu]'ly three inches iu lengtlJ alld two highJ dotted with large, hrilliant-red or bluish-purple :,;pots,

&\\ITOlllHletl with a splcJI(li<l emerald !,,'Teen, which fades after deatll-tUt'- cllallg'p"ble ;':\J\ltlf' of

grt'l~ll seen in the t.ail of the lu:~acool,,"

168, THE LAKE WHITE-FIS'H-COREGONUS CLUPEIFORMIS.

FROM 'NOTES OF LUDWIG- KUMLlEN AND O'l'HER8-Ry lL 1. (H~A.R,l:,

XAM:ES.-'Vith the exceptioll of the local name "Otsego Bass," said to he applied to this fish

allt;ut- Otsego L~ke, XC\\' York, we have llever heard any other name for it than" "'hite,fis]l.'" It
is found in aU the Great Lakes, as well as in sc\"eral of the Ilma.ller Inkt:'s tributary to t1WIIl. antI ill

lakes of Brit1sh America northwartl, pt~l'haps as far (IS tlH~ Arctic Ocean, It- is YNy ,llmlldallt,

3l1d is the most important food-fish of the Great Lake region. In quality of flesh it ~talltls pre·

eminent among onr fl'e8b·watel' fishes, The ftc/!Ih is white, tender; and jnic.y, and, unlike the :tl;',~h

of the 8ab:nOll, it d{)ef/, tlQt produee satie.ty.
StzE.-The l~trgest specimens of ,"Ybite-iil'll! are found !1I I,lIke Superior, oue ha-\'ill~ been

taken at Wbitkft8h Point weighing twell(y.three, pound"" and at the same phwe out of tse\'l'nty

four balf-barrels there was not one under six pounds in weight, At Duluth, Whitt~·tish weighing
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from twelve to sixteen pounds are oocasionally taken. Their average at the extreme west end of

the lake is lm.s than at the Apostle l~lalldsr where some wry large fish are caught. At Grand

Ishllld the fish ll,verag(~ fourh'en pounds, few being taken weighing le018 than tell pouud". III

Green Day, Lake Midligan, it is uo uncommon occurrence to catch with deep nets fish f('(J1ll four

to sen~n }lOUlll!S, and ill (>11(' lift there were t.went,y that exc<:,edetl live !l(Hl1ItlSr :nul SOtlW wPig:lwl1

eight pouIlds. About tell yean" ago a \Vhite·.fi"h weiglJing niuetel;Jll alul threl;J-(pmrtel'S pOLlnds

was t,ak('11 twal' Me!lomonee. 'flie Ciscor a varietr of \Yhite-fish, ill GrecH Hay attain!> a \veight of

tiJrel~ ptHlIJ(I~; this is somet,imeJO ealled the '~.l\lmlOlIlonee \VlIite-fhsh."

Xl'Xt, in rm~peet to tile si~e of its \Vldle-ii"IJ, is Lake Michigan. 011 the weRt shore, wlwre

large tblt are usually takell. ill the Yicinit,y of Mallitowoe, a 'YhiH'·f:i>:h weiglJillg twelllY two

}llHtlius w,u, t.akell ill 1880. At the sout.h point of' ],julw Miclligau, til(' an'r,lg'(\ wt'i;;:,'ht is II poulHI

ami a lnll!'. Thirty-thn'e humlreu of tilat an'rage ,,"ere taken out of thirt,y gill-nets at otmlift..

'fhe largvRt specimell eyer tnkcu here weighed fourteen pountls tll'l'Riiell. At Grand H:tH'II, OIl

the east ..flOre of Lal,e )!ichigulI, 'Vilih\-fi,'lu an~rage about two poull(I~. liiglH!r up 011 tlw pu"t

shore thl'.Y aI',) again larger, ami il,\'l\ra;':"l" about tell ]I0t111tlS each ill weight.

Lake Erie COllt aiuN \Vhitc-fislt weighillg" as much as fuurh'ell poulHls. III the \'icillil~-of Maumee

they arc larger tltaU at allY other point 011 the lake'. III 187(; a sevI'lIh~Cll-ponlHl fish \VllS takell

at, Vermillion, JAake Erie; allll in lSI!) Olle weighiug sixteen Jlounds was cH-ptllreu. They an~ oftl'n

takl\n weighing' tell and twelve pounds. Fa-rUler cast the 3-Ycr<lg-c ."izc lweomes Rlllalh'r, the sca

SUll'" :1\'t~rage weight fol' 'iVhite·fislt at Ashtabula, Ohio, hl'iIlg not, more thall two pOUlH]S amI a

Imlt: J,'al'tlwr to the east they are smaller still, am] in the Detroit Hivt'T they 110 lIot exeeoll a

POUJI(! mil] tltl'c,'-qual'tcrs average weight.

In Lak£' Ontario \Vhite·fj"ll a-yprage two lHHI a half IWltlHI" for tllOf'il' taJ..:ett in gill-nets, while

tbo,w tal,(>1t ill lwilll'," will Itot exm'ed two llOUlIds.

III unit'!' to lp.H'(~rtaill f,he rnto of the growth of the 'Vhite-ft"h, :\Ir. George Clark tried an

1'x.periuH'llt, to whidl hH eal!NI the a1tclltiotl of tIle llf'troit fisht'nlle-Il ill Ow following worl18:

"AT'J'ENTIO:"l, Plf'l-n:1BfEN."

"TIll.' H-tll of l\I:Iy last I llHlrk('tl a lIumlwr of \Yllite-tish with IJrml>l tags and Pllt tllem illtn

the ])!'tl'oit Hi\'er. The tllg'S were a piel'o of hra"", ahmlt the size (If a ten-Ol'nt piece', lIml a ring'

a bout tlw same siz(', fwd a similar ring lill Idllg tllt'~W two togwher. 'Hw hugest rillg' I }Int ill the

!"mall filt 011 thp hll-ek of the fish llt'HI' the tail, cach fish weigldng- {I,bout n, pouud ami a half. t.he

lIbjeet heing to Rst't>l'taill tlw I"rrowth of llw fish.
"Fishermell, oue aud nll, if yOll cateh lIlly of th('-stl fit,.h, will ,yOll please state whell ,lltd where

cang-ht, \\'I'ig-h amI lm'flsure lengt,lJ, awl SlIfll'l them with tlH~ tags to Cl'Owd & Co., S .•'Iohu lllld

Buck, of Toledo; the Paxtons, of Jlonroq ,'James Craig, A. M. C11mpau, C. Hurlburt and .J. P.

Glark, of Detmit,; B. Heaume, of 8prillgwells; Gt'orge Clark, of Bcorse; Mr. Ueanme, of Gm>:",c lsi".

"I hope tlle fiOlllPfmCn 011 t he Canadian shore will t~lke all interest ill this math,1', <111(1, if they
catch any of the8C tiJOh will please Rend them with tlle aho't"l'said specifications to the aforesa,id

paliiw., or to Davis & Co" allti Merrill, fish dealer, in Ddroit, or George Clark & CO.'8 th,lt house,
Detroit.

0' If the n.\\h cannot be Bent, pIt-ase 8PIld the c::o.:aet weight and length of the fish, wi~h the tag,

by mail, to au.y of tim abO\'fl parties.

tl GEORGE CLARK.
"ECORSE, October 9, 1872."

Mr. Clark never beard anything from thew marked fishes.
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On tIle same point MI'. Clark, writing' to Professor Baird ill "MardI, 1872, sa~'o;: .; In ,lune,

1868, I mllde a sweep with a seine, eighteen milN\ from tile outlet of Lak(' Huroll, Oil tilt' 81101'(' of

rlw Iakf', and naught at OIle I-iWP[\JI tish from three 01' fOlll' illdws to twellty inehd;' iJJ 11·ngtlJ. SOUlt'

of the larg('",t iii'\! w('ig-hetl tifhwn j"lmmd". i ('(m~-hHh:d tbat tlH';Y \HH\hl lm·,I'('(\;;<.O in 'w<'l,dlt frum

tlmw-fourths of a pOllllll io a pOIIIHI ['lIeh 'year, whieh would l't'quiu' tPH 01' linN'1J ;p'al's for the

Ilsh 10 g[,t 11s growt!l. He f.'lpeaJ,:ing' of :Mr. \\"iltnot of the \Villllot, Fishery Company at,

Xe\vea"tlp: Ontario, Canmla] has some \Vhite·fj..,h two and a lmlf y('ar.~ old JUEit :;;'on~mber, ti'om

"onll' egg" whielt he IH'()(~l1I'eu 1H.'J'e. TIlt.' Jal'/,:nd would wt'"igh (l!Je :111(1 a llfllf IWlllH]S. From tJds

we ,ilHlge tIlt, ti,~h will ~:lln in w"ig:ht frolJl OUt' half to tlJN'I"Qllar(,erio: of a IHllJlllll'ul'lJ year."

J.\.fIGHAT10NH.~1~l·latin·to the Tn,wemeills of tlw \Yhite·fish ill L;ll;;~ Superior, :\11'. GE'Q]'ge

narustoll is of Ihl', opiuiolJ that tlU' yOllUg allil iw JlUII m',· "'!lite·fish eOll fill,; tlll'ir mug;> I'll tirely to

shallow waterij near tIll' io:hore. 'l'he pouwl lJets, set ill tWl~Jlty to 1~)J'ty·iivl~fh~t· of wall'./'. catdJ

great Illlmher>; of "mall Jil'h-1WVell OJ' eight indies IOllg aml wpigllillg" (\111,..- a Ii"\\, OtllH'PI'. The

gill·nets, nl'lHIll~' employed ill wat(~r not Ie"",, than "eYenty to lli1ll:'ty fed, tle;'p, (~apl [In' H'I): jh,

of tlH'8e Io1mall \Vhite-fish. III II tour of Lake Michigan 110t Olle easp of slH'h I-illJull fil'll ]wiug

capt.ured in a p:ill·1It~t-8earcely ~HI~' under one pOll Utl-O('Cll rI'ed. Again, a pOIllHl·!lf'[, l>eI ou a

thirty·six-foot. slloal, !'iix miles ftom land, at. Bay tIe N'oquet" eoutailwtl oul,\" Nos. I aud 2 thdJ. It

might he urged that the f\lnall fh,h e",('aJll.' through th(' !IJ1'"hes of tIlt' l4ill-uet; .yet it is Illon' 1lJau

likely tlw,t ocea"iOlml 0!l(>l'1, cntlomgletl ahOllt 01[\ hody and fillS, would lw taken, it lwing eOIH~edf'd

that the bead of the 'Y1Jite·fisb is to a sligbt CJdt~Itt hetter guardt'll agaiJlst eutallglemeui, ill t1w
wesh thau that of its congellflr.", the Lak(' Herring and the Cisco. Again, it is a. significant. filet

til at no ;young 'Vhite-fiHh are fOllml ill ibe stomadllo1 of thf' Lake Trout. Tile l'llllgf' of the TrOllt in
SJlWlUer is in deep watl;\r, lUlU, if the young 'Yhite·fH,h \\,pr!! there also, tll[' Trout. would sure);\, feed

on them. ']'11e condusion of Mr. GeorgE.' Harnston, then, is that, "iYhitf'-fish do not migrate ill an
into deep water until theS have attaiJled a weight of one and one-fonrt h pounds. Jl(\ also corrobo

r:ltell :lIajor I.Jong's statement, that \Yhih'·fish ascend lliehipieoten River, I.Jake Superior, to flJlltwn;

" but," he says, "the;y cannot and do llOt run np fa,r, for ver;v high falls antI long sweeps of l'3p:ing'

rl1Ilids ohstruct their COil rse in both tlU:' mai n ri \,('r and its tri butary, II of far from t lll' Great Lake.

Half a mile abo\'(' the station I have l1.!lsisted ill seining Whit,,-fi,;h at the spawning i'>eaSOll, and
sl1cceeded occasionally in making a good haul. TheRe fish must hM'e come froUl the hay or lake,

for the,Y could never have descended the falls ill safet.y, ano the nativ(~ fishermen (ill all ,,(Jeh easeS

good judges) consider them lake fish.'"

The line of migration followed hy this ti!!h ill Lake Micltjgall is unerriII,!! ano {';lll'e, and it 1.'1

more ap]larent at the souflJ end of Lake lIfichigau than at, au.y ot.her point. Oil the Jalw; ill the spring

tile)' always cOllie down the east shore, amI in tIle fall the WC8t shor.\. About Point au Sa!ll(' th"

runs begin in JUlie and finisII by the end of Jul'y, commencing again jlJ September and continning

more or less thron ghout the winter.

During the last six year.s the White·fish a.re Buppol5e<I to han~ chullW'd tlH\ir rOlli<' of illigi'll/ion

i lJ the Yicinit.r of Vermillion; I.Jake Erie. '.rho Slprio g run here comes i n ~111Y autI the fa II I'llIl i IJ

Uctober. The runs of the Whiw·fish by no means oceur simultauoono;ly at all fishing' points Oil

T.Jake Erie, for the fishermen, at, different points, are fishing' for them as soon as tlle icc, clisappl"u'" in

the Sprillg, and continuo until the ice comes again. The height of tbe runs may g(>rwl'uJJy IJf' COl]·

sidered IUJ occurring during May and the fore part of .Julle. ThelH~e on 11Iltil thf> end of .July mny

be eaHe-d the slack time, after wbich the fishing agaiu becomes good, amI coutiJlUel5 to be ISO unW

the end of September.
III the spring the futh work from the west end of the lake aud huut fo1' a (li',rtain depth ~f
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water, remaiuing at their chosen spot nntil Augu~t, when they strike ~Il()rf'wards. Off Erie, Lllkc

Bri<>, tile water jf! suallow, and the fishermen are obliged to go out six to tHtel:'I1 miles for ,rbite

fish; but oft' DUllkitli: ami Barcelona. the water is deeper, ami com,pqucuil,\' shorter triJlS from land

wi II suffice for fishing". 'fhL" tenrls to flhow that 'Ybite·tish are lovers of deep water.

III Lake Ontario, ahout Port Ontario, it is probable that the Wbite·fh,h migrate from the Cana·

dian shore to tIl{' AlIwrican "llOre regUlarly. In 1870 they were IlWI't' pleutihtl (lit the AtfJo"riealJ

shore; ten ,Years before that, again, the reveTSe was the caSA. In 18811, following the rttle, thf'y lJ3ve
beeu scarce OJl the AlJIeriean short\, hut will probably in It t'teW years migra te again to tbi" side of the

lake. A tKingf\toli Harhor they oc{~ur regularly. The:,"' lH1ve been known to rUl} twent,,\' miles up

tue Tin'I' a t this {Willt; this is, however, Ullll.'llWl. Sometimes aU tIle" Gray Backs n anl fmwel on

the Canadian shore just before tlle rt'g'ular splillP; run of the ",Vhite-thlll comes on. They aTe

lJowhere ahuudant Oil Hw American shore.

Mr. I'eter Kiel, fishery overseer, Lake Ontario, says tbat 'Vhite·fh,b are caught in I:'arly spring
a t a ef)1JsjderabJe Ii istanee from the s}JOre III aboll t two h uudretl Jeet, of watl"r, but:1hOll t t lJ e 1st of

.Tnne tht,y approaell Uw shore, and are then caught in great DumlJens on their favorite ret'ding

grounds, It Hort of hones·combed ruck, in about thirty feet of water. About th£' ],,;t of Augnst the~'

retreat hastily toward the deeper and cooler PQrtiolls of t1w lake, where they are found in their IlPst

condition, About the middlt~ of Octo1Jtlr the.\, again swim shorewaI'(l for the purpORt' of spawnill1Z,

arridllg at the proppr locality from the middle of NO\Tenlber to the 1st of Decl:'mlwr, th'jll'1Il1lJIg

npoll the sen'rity or milune,ss of the se~lsoll, for they do not deposit their l<JlaWII until On, watl'!'

!ws artained Jt teml1eratllrA of abmlt, 40°1". After spawJJin{J t1JPy aglliIJ retire tn the del'p waler,
remaining there lWtiJ the next spriug'.

Mr. Milner has contributed the following facts It'g-arding tIle movements of tilt, \Vh it.efish ill tlle

(;reut Lakes, From his observations it will appear 1hat the migration sbort'wurd is depf'lldelJt

npoll the locality; dt:'pth of water, H~mperature. etc., are Jwint s which must he lakl'll itlto

nOllsideration. Thns, in l,ake Michigan, the summer migration into shoal water seem,,; to be almost

univerRnJ, while ill Lake Erif" where the temperature is high in ~Umlllel', the shoreward i>1umUJrr

llligratiou it'! ullkltown.
"The assertion WilS sometimes mIlde among the fisherrnt'll that the scarcity of lVhite-fish at

any Olle locality was uo reliable indicatiou that the number had dt'ereased, hut that the RdlOOls

had llrobably migrah~d to ,,;ome otller region.

"At 'Vankegan, Illinois, the \Vhite-fish come into sballow water in the greate8t abulldallet~ in

the Ulolith~ of June alltl.July. Tho same habit is observed in variollll localities on the Ia];:('s,

thong'lt by no means at il,11 points. SC\'eral points on the shores of Lake Michigan, in the .\!ol1th
balf of the lakt') the vicinity of the Apostle ]!ollands, Lake Superior', and at the ThuIHlel' Bay

Island.'! of Lak~ llurOlI, ma), be referred to as localities where tbe Jul.\, migration .occurs. (j('orge

Keith, esq., a factor of the Hudson Ea;r Compan:r at Micbipicoten, in 184\1, afl'ords Sir .John

I-hchllrdf:\oll the same information upon the habits of a Hpedes of the Go-regQnUB, It was for a IOllA"

tilDe a i1ifficnlt matter to discover the reason for this swnmer run on the shore, if indeed it bas

he~n correctly accounted for. The contentM of the stomaeh were found to be the same 88 at other

seasons of the year. It was not probable that tlJe \Vhite-6.l'.h was an exception to ~n it<! cOllllt'ner8

of the sahnotloid family, and preferred the warmer temperature of ~hallow water to ,the (~older

waters outside. Bellides, the schools of "~hite-iisbwere alwa)'sfouml to leaye a l't'gion wh{'re \dde

areas of shoal wlIoter existed as the heat of Summer ooyanced. The theory adopted to account fur

this summer visit to the shore was that the cahn, quiet weather of the summer months, from tbe

slight disturbaJlC6 of the surfa.ee, prevented the l\Wount of aera~on 00 the ww,ter tbat ooourred at
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other seasons of tho year, awl tile lish sOilght. the ,,!Jon' wht'rlJ the 1>1IIa"hiul-( llll tht, lw.wh a:](l

s<lntI-hars supplierl the \';":1t(:'1' wi::1 tlw J'eqlli"iu, amOllilt of ait·,ju,,;t n" uLlwr "'w,eit,,:; of tlli" family

of fishes deliglJt. ill rapids awl Calls, becan,.;e the breakillg uJI of tIJe masse>; of \\"utel' sllppli("" it

with a. la,rge amouut of respirator,r gaseOl,

"In wat('.rs Ilke Lake }<;rie, where, ammrding to the Lake 8ur\'l'.\" the tt\ll]Jleratnre attaills as

high a.~ 750, the \Vhit~-ft'8h 8~k the cool\'.r deel' ,"vate\'>; in the \;UmUW1', \\\1111 uav\:, Bot lI'arnl'll of

a. lllig-r~tioll npon tue shore at any point, tlte,\", perhaps, lll'eferring a h·s,.; amount of aEration to II

high (Il'gree of heat.

"The fact. that in the month of August the \Vhite·!i"h of' thl' Sault Htl'. :\lal'ip Hapj(h; leaxe

the river entirely, alld (10 not rt,tllrn nlltil ill SeptelllIwTl weakells til(· f(m~e of the tlwury tllat the

al'ralioll of the water is th(', neceOisitr tlmt brillgs them to tile ~llOre of U]{' lake ill nJ{' I:\Ulllllll'T,

"Profi.~s:'\or _AXassiz, in his tOllr of the north shore of Lake Hllperiorill 184!l, fOtlllll tlle 'Yhite

fish sc~u(~e alonp: the shore aud at t he rapids ill Hw mont h of A 1IgU.'lL AllJollg tlH' A pnst!L\

lslandfl, Lal.e Superior, alld in most of the deelwr portioll/'; of' t.he lake", 110 :-;t'an:it.\- i" ohst'I'\"I'(j at

tiJis ,Wason of t.he .\"/'llr. A l; the rapid~, tile.\" sO l'lltirely a handon tll\' loealil,\" ill Aug-list tlwt the

sllpply of fist for tbe hotel" has to he oht.ainell frolll roillt Vdonr, at ttl(' Il\'ad of LlIl,I' H111'011.

"It. was a dispnh>o,l point alllong tbe V\' allkegan fislwrmell wlll'tlwr the JIllg"!'at iOI! \las II Il't'elly

ill from fIeI'll water or aloug tIle short,. l'he 1ilet that, in flOIlH' iUMalwt';;, lite sdlOob of tisl! strUl:k

the lu-tll al; nue point, aut! afterwards l-llltered Ow lWts ill ,'lll{'IPSsiu[] along t Ill' lim' of tIlt' ,~lJllre,

wao; thoug-ht hy mallY to prove :-t IittontlmiJ,{r,ltion, Hut the fact wa" tlwt, in Hlt likt·lihuorl, tIle

:lIh·atH'e portioll of a Ilchool would tOll('h the shorl) at ".ome point and tlWlI mon' jll eitbe!' djrl'etioll

alollg Its line.
"The presence of large 'VhHc-th,;h('". ill 1I urnbel'S at certain lnealitie,~ Oil Ilw ]lol'/ It slillm of

Litke l\Iichig;an, of a r;ize that, an' never tuken at otlwl' parts of the Ja kl', would iiHlici\ te a lueal

IHthit, with lj() di81'0>;itiun to rangoe thrnug'h lOll/.!,' disht}l(~e". Allot!Je!' obst'rvatioll :<II.'l(;lllliltg" till<

prnh'lltilir,r of tlds is the fact that therfl an' lIlalloY localitics Oil the Lakt:'s wlwn, tIlC~ pOlllll!·llloll>, a

f('W YI'ars a~o, fOUlHl prospf'rons li<lIliug, alltl ill t11(~ firM how y('ars took tllt' \\"hitp-tisll ill gl'I',lt

a!luwlancf',bnt fOUIld afterwards a deeI'('llfle from year to 'year lIllt,il till< luealily \nl.~ ahawlolH'd,

whil~ tift,)· mlle1:'l awa~· H1I:" bn'iliul'::'ol'. MiH con.timwll \'.1\1.'-l'cb\'.fnJ. 'l'he wdl-kllow\\ l<l\',al \\\S,ilwt" of

the Balm"'l would, to a l<11igbt extent, eOlltil'm t1J(' prohabi lit,\' flf 1ikt:' i lliolti net,; ill its related g-l'llera.

Ttlf', f:-wt t.1Jut, certain tnl(~S of the \\'hite-fi::;lL al't~ Iwellliar to pal'ti(~lJlal' !Iwalitips. :IS th'l 1101·tII

sllOl'e of Lake l\lichiga.u, the Sault St£'. Marit· Hapid", !3ae!lI'waulla Ha.Y, 011 Lake 8uperim, illd io.:at, I>

a loea.1 11<1 bit tlJrongh man.\' gtllleratioll;l ulltiI eertaill char\l':lers of It rile!' ha I·E' Ul'l'UllW l'stn hi islll'tl.

'1'lm same, fa-et has been stated for tlIP shall on tiJe Atlalilie eoasr~, ",,01111' ou.~(·rnl1iOlll>, ul<llh' in

1871, perhaps iudi",},te thp, oPPo8ite of nIl the foregoillg shnelllellt""

"In tIw early part of the seaHon thel't~ IW.d been n\ry 1('\\· t1i'ih eUllg-ht Oil tlw wel'1l- slum' of Lakl'

:\lichigan, hetween Chicago and the Door hland",. StlUth of Chicago, at tIll' month of Ille Calumet

HiYer, the rn n of W II i Ie-fish was ill excess of anythill g ha (i felr ;yeH r..... But, a hout th e 1.'" II of ,J line,

tbe aehools of' fish left Calumet, and u, few u,lyi'i later t!Jere wm~ a Ilel'il1etl illlpro\"l'lllt'llt ill Ilu-'

catch at Evanston. A bout J nile 22, tlw. lifts at 'Yaukegall heg:ull to he lJeaTlPI' tlw,]l t lle.\ Il'ul

been l>efore. During the firM week of .JuIS the Jh~hillg was ousern..ll to ilJlpl'on' at :\lilwallkt,~"

:1rauitowQe. and Baile'·'~ Harbor and It- little later at, the Door l~hillds. 'l'llp 1~(Jirwilh'l1el' ill elates
J . t' ,,. ,

rather lndieatetl a, probabilit)' that the SaIDi'> liehoolB of fi",11 that cl()~p;~ll ttw, uds :It C~lluull't

during six or lle\'Cn weeks had ranged nortll ward alollg two huudred llllU sixty milE,,,, of eoast.

Still, the etfect on the fishing would have beeu the surne if it. ]lad been th~\ lILigI'atiom, of sdlt)Ols

of 1l.sh from deep water dt these points in to the shore, In order to obtain flo ddluite knowledge of
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theil' habits ill thi" partielllal', uietal tags, with num"benl indicating the locality, were .lif1tributRd
to fu,,!lenucn at tw(>nty pointfl along thl:' lake, to lll~ fastmwd to thtJ flus of Ii\-e fish, which were

tilt'll to Ill' rdl'ast'll. lustl'nniollfl W(,I'.~ ~lt the samtl t.ime 8t"1lt. to all tbh.wlllf.>n to report. HIP enptm'e

of tisil hearill)! tIll'S(> mark<lt alll'l. t.he dil:\t.aucl'8 from whtlre till')' wert' tak(>ll to the point of depal'tlln'
would itldieah~ the l'xtNII of t [wir IlligTatiolll-;. It. is I hought, t La t hut few of fill'l]] "Wt>J'(~ llsecl. A

similar proCt't>l]itll! was aJterward carripd uut hy l\lr. (i('orge Clark, of Ecorsp, 011 niP Uplrolt
1: in'r. lint 1l0ll(' of IlII> fish \\,.·TC {'vel' IlI'ard from.

"HullJ(' of tho fishf.>rm(~ll of the wei..! shure W3lWTt thaI, ,lfter seVI're storms encro<wllillg on flit'

,;lIOn', llwl makillg tIle wah'r llJuddy for a lOllg dhltallee ont, whell tht' f\tOTLll snhKilh':-- tlll'l'e is a

lJe:l\-y dt'!JOsit flf lIJlHI on the IwUotll, ltnd that the \Vhite-fish abalHloll the lO(~alit:-' for a. tiJn(',

]weause, as the,Y surmise, tlleir food is huried in the sediment. On the \'ontrul',v, <lJh'l' ordilJ<lry

"torms, there iI:.~ gelH'r'llly all iIllproWlIueut jn the catch of lll>h, }1l'ohab1:v for the reason t hat till'

gl'l'<Jt ai.;ratilllJ of tlw watm' reml"r.'! tbem lively and incites thelll to llIove abont. 'l'lw luigratioH

from the southern portion of I~<lke MidJig'<1n i<l of yearl,Y o{~currenee, abont the middle of June, amI

is, without doubt, ocea"iouetl hy the large extent of shoal wflter becoming lteaterl. The same thing

OCCUI'S in GreelJ Ba.y, :tnd ill the "hmtl regious of the westerlJ end of I,ake Erie. 'J'he migratiow-:
into shallow watl'r, and up ef'rtHin strf>-HtrlS, ill the fan of the year, for the purpose of ~Pi1W1Jillg,

,""ill \w. (~Ilu~ider('d ihl'tlwt' Oll. This llligTi1tioll, and t.he summer visit to the shore, are the genenl1

migratiom; peculiar to tlw \Vhite-fish, Wll ile the flep!lrture ti'OlIl shoal regions ill SUmmf'T, aud from

eNtnill Joea litic8 ill A ugust, art~ lneal peculiarities."

EN};'~·[n;;,-:,-Thi.";;t>dion of tIl('. uatma! histor;r has been fully worked np hy 1\11'. Mihler in llif;

" nt>port Ull t lIP Fishes of the Great. ]~al;(,8," t'WIIl which the following extraets Hrl) UHit] t'· :

"Tlw largwlt. peJ'(~ent.age of llestrnelion the \Vhite-figh l>ut'ters is without 11ouht. in the 1..)'\.-01

stng'I', TIJI' :--pawIH:\aters of the Ltlkl~S an' a numerous alJ(~ widely dist.rihutel! list of llniwals,

illClllllilll! lishes, amph ibi.tu>I, amI, it. if\ elaiuwtl, tlivl'rs and ducks. The destrnetioll (If the SIHlWIl

hy thl'fW llwthO\ls i", immense, ft!ul f;u' (\xeeelis the losses while in the stage of fry, The nlOf,l,t

wholp;;alt' UeYOlll'er of the eggs is llul1onbtl'dly the Lake III'l'l'iug, On Ollf'Iling tile stOllJaells ot'
tIll' I-h~lTilll: flOllJ the jlOlIds in Dt'troit Rivf'r, in X(l\'emher, tht,y were found to I~()lltaiu tht' llg-/!S of
',"Idle fish. At first it was eOll8itleretl possible that, Hi'-I tlm,v were contllled ill the JlOlltls, tlwir

('atill;; "paw\l mig'ht he a matter of lJecesl-;it~'; but later, at Sandusky, their stomadls We!'.' li11llltl

gm'g'etl wit11 the OVa. The Ilt'rring-, the most nUllh:"rOllS "pecie" inJmhiling the -SP>lWlJillg g-l'oulJds

of tilt'- \Vhite-fish, Hn' without .1oubt the pritll~ipa] a~eJlts ill h::l'epiug ill eheck tbe iucr.'aHillg
lU1I1lhers sn ppHt,t1 from the fert ilize.] ova.. TIl e suckeri!, sturg·t"tm, and HlllllU.'r bottom -fl'l'I Ii II g

fishes are fnlllHl with "pawn ill tIll', Rtolllach .

•ITl]>· s(H~allpa 'water-lizard,' l1fenlJllra.71c!twJ la.feralill, Sa;", is Y('l';y nUlllerous in some of till'

streaUlS anti portiollt' of the lakl\ t'lwl'f'. All'. Genrlle Clark, of Ecnrse, Michigan, had a llIilJ1lO W 

Seill(\ fi tt",d to tlle bag; of a sweelHleiue" and at olle banl took two thousand of the • \Vat.~r·lizHrdf;.'
B'itilllating tl .... t'xt.'tJl that the net had pU";l:Ietl over, he cl1lenlaterl the a\'t'r<l-ge Dnmber of Iizltrd.'-4
to .'ach ",quare 1'0-.1 to ht~ fonf. He Ma.yS, further, ill one of the Detroit papers, 'The lizl\rtl$ \n-~n'

;\0 g"org:t'tl with 'Vhite-fish spawn that when the;y were thrown on the shore lmndreds of e:tgs

wonld fly out of tlwir mouths. Some of the Iltr~el' lizards would devour the whole f<pawn·

iug of a \Ybite-tish in a lIay or two; allll wheu we {~ont'ider that these rerUles are 'feeding upon

t'l!g" from ~ oVl~lllber till April, 80ffi.J idea may be fOrTIIt'd of their vast c~padty lor ttetltruction!
"Mr. llrowlle, of Gmnd Haven, Michigan, statt's Ihat, SOUle three ~"elll'l:l ago an -epidemic

seemed to prevail among the Jfnwbram;1ti ill GralHl Ri\'er in the mont.h of June, and t-bat their

dead carmU'lses were wasbed ll-aU01'e by hnndred8~ so that they lined the banks oethe river, \tut!
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tile mHlmell werc oblig-ed to throw 111(1 bodies off into tlw cnrrent, to he earried dowlJ e;tl'l'3,1Il to
prevent tlI(' offem;iYe Iltench that wa.s wafted illtQ the mills from the lIcca,ring remains.

"A fishermall at EvanstoIl r Illinois, a few years ago had nine Ilundretl hooks set ill tlw lakt.,
alld in one day took from these five hUJHlretl lizardll, removing thelll all himself, a:,; hie; IIIell ,

::;Ilaring the Ilopular notion on the Lake", b(·lievetl them to be poisotHJUH, ,ulll lH'eferretl to cut away

hook and aU to taking hold of the slimy amphibian. They are, of course, entirely hannless ill
this particular, llnd make no more attempt to bite than a frog does. A fnil series of thil' species
was thilll:>eal:>on collected from Detroit River, frmn the length of one and one-fourth inch to thir
teen inches. Later, about tbe middle of the IlIOllt:1 of .ful,)', 1\11'. George Clark eollected a. quallt,it,,V
of their eggs, proving this month to be the I'Jl:1\\" ni ng seasoll of l'bt:' anima 1.

"The stur~eon are vel',}' generall~' belie\"cd to be spawn-eaters. Thongh tile O\-a of the \Vbitt,.

fisii and the perch have been observed among the stomach content.s of this fi~h, the prineipal food

lills alwa~'s been found to be snails, the fresh-water genera being gl~IlemIJy repre~;;pnted, the
weaker shells crushed into fragments, and the stronger ones of the Paludinidw and eveu Umluxl;1

remaining unbroken. Dr. E. Sterling, of Ole\"cla-ntl, who examined the stomachs of a large number

of sturgeon in the vicinity of the Sandusky fisheries, made the same observation. There are few

of the bottom·feeding fishes but whose stomachs will not generally be fountl to eontaitl a few egg",
though in company with other food in greater qua.ntity.

In the fry stage the.y must suffer to sorne extcllt from the pi~ciYOIlmStlshe~. The most uumer·
ous and voracious of tbeir enemies is Iik ely to he tIle wa Tl-eyed pike, 8tizQ8'kdifm americana, n(truer

nus in the shoal waters of the lakes a.nd comparatively rllre on t he deeper shores. The percb, Perea

jlat'f:,scena, are very generally distributed a.nd qllite 11nmerom~; the contenti-; of their st,omachs are

generally found to be vertebrate formEl. The black bas!!, lIficropteru8 nigricall,s, is pll'_lltifnl in I,ako
Erie, but ~ its ordinary food is the erawflsh, where these art' IlnmerOUfl it,'! depmdatiolls on the
schools of young fish would be of comparatively little import,allce. Tlw white bMB, Roecu/J tllryl'

sops, the muskellunge, Esom nobilior, and the lake pike, EMU) luciu8. do not inhabit the Lakes ill 8uf~

ficient nuni.bers to be very troublesome to the White·fishes. It. is the prevailing idea on the Lakes

that the Mackinaw or Salmon Trout feeds largely 011 the'Vhite-iislJ. Here as everywhere civilized

Ulall disturbs the balance of nature, Hnd becomes the great enemy to aU forms of life that do not
cnnform to his artificial method.\! for their protect.ion. Not. only by the hundreds of a.rtifices for tbe

capture of the White·fisb, but in the fonl drainage from the cit,ies, smelting. works and mUlluf:wto

ries, and in the quantities of sawdust from the mills, the;}' are driven from tlleir favorite haunts and
spawning grounds, and their food destroyed by waters ta.inted with f~thll chemical oombination8."

Mr. Milner mentions the natural casualties of storms, deposits of sediment smothering tlle

eggl:l, the vegetab1til growth found to be so fatal in the hatching trougbs, as eauses of destruction

to immense quantities of White-fish spawn.
Mr. Lanman, Bpeaking of the enemies of the White·fish, saJs that the great Gra;r Trout (Salmo

ferox) follows the White.fish to the shore alld preys npon it. While the nets are set for While·
fish, the fishers, with torch and spear, attack anti captnre the &almo jerQ,T, frequently of large

ijize; and hence this latter flsh ha., acquired the name of Tuladi from the river to which it is

attra.e;ted by its favorite prey_

FOOD.-Mr. Milner, in his "Report upon the Fisheries of the Great I,akes," wrote the follow

ing paragraphs on the White-fish:
"The fOod of the White·fish has been It problem inciting numerous conjectures among

flahermen,sportsmeD, and ftsh-cuIturillts, -and baffling the investigatioll of a few nat-uralieta
for a number of years past. To Dr. P. R. Hoy, of Racine, we think. belongs tbe credit of tir8t

S3 F
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discovering correctly the characte1' of their food. On opening the stomachs of numerous White

fish he at first failed to llctermille the character of the stomach contents, until, after wash·
ing tlw half-digel'>ted mass in a hasin of water, he found the sediment to he full of small Ct'us·
tacea" whose existenee in the laki.' had never b6fore bee,n sm;peote(1. My examination and pre·
serva1ioll of the stomach contents from an quarters of the r...akes confirmed Dr. Ho~"s observa
tiOIlS, and tliscoverefl a few other smaH forms of life as the food of '\Vhibl,fish. 'I'he invertcbratN\

found were of crustaceans: specie;; of the familieR Gammaridre and N;ljsidw,. of the mollullks:

speci(>s of the gmms Pi/Jid'iul/t,. and (lertain insect larvrn. A few fish·ova \\'ere frequently found
in the stomach, and it wat> not unusual to find a litMe gravel.

"lH the greatt'r port,ion of the lake the Ga1Mn41'id(1) constituted the principal food. In shallow

Tl\f.,-lOllR small CQIWhijiJrs were more numerous. At Point aux Hartlues, Oll the Horth shore of Lake

1\fichiga,ll, where it very large type of the 'White·fish was fOUIlll, the s.tomaeh contents were entirely
of the jUyHiil relicfa, I ...oven. In t.he Sault. SOO. Marie Hapids, ill July, It mass of small chr~'salideR

wus fOllnd .in the stomachs of a llumber of White·fish. In Octollcr, from the same locality, the
larvm of t,he cadtlis-t1y Wtlre found ill t.he stomachs, apparently carefully 8f':para,tcd frum their

artificiaJ covering-so Stoma.chs opened in I..ake Superior contain pl'iuciplilly the jl[ysidw. At

Rocky Islaud, in the llOrthwestcrIl part of Lake Michigan, It veM8l\l with It cargo of wheat was lost
a few S<"{U'I:\ ago. 'I'be fishermen say t.hat W1Jite·fi~h were taken in that vicinit~, for several yeaI'll
afterward with wheat ill their Rtoma,ehs.

"Harel,y- \Vhite·fish will take a bait. The breakwater protecting the Illinois Centrnl Railway
ilt Uhica~o \YllS formerly a favorite fishing place, and in early "ummel' was often lined with a row

of hoys and men fishing for pereh. There was seldom it day passed but that a few 'Vhite-fi!iil
were taken. Mr. Trompe, of Sanlt, Stc. Marie, has frequently taken them ill t.hat localit,y with
It hook baited with a Mas·fly, Bphemeridm, At a fishing (lock OIl Saud Island, one of the group of

tlw Apo;;tle h;land!'!, Lake SUllcrior, there were a few taken this season with a worm bait.

" The leech, Iohthyobdella punctata, Smith, parasitic 011 the White-fish, and numer<?us in some

localities, was in no instance fonnd in the stoma,cll. This corroborates Dr. Hoy's observations.

.A similar fact was noticed afterwa.rd at Detroit River. A parasitic crustacean, a Lernaa, was
found adhmiug to the 'Vhite·fish in numbers, and, though many stomach.!! were examined, in no

instance were any of the parasites found in the contents. Both the Lernrea and the Ichthyobdella
are related to t>peeies made use of as food hy the White-fish, as near in the one instance as being

in th(~ same dass, and the other in the same order. The mouth i8 con!'ltructcd for nibbling along

the 11ottOffi, the opening being directed nearly downward, and they gather in the small life of the

bottom and the graVClllS they move slowly along.
"Dredging in the lake at different localities and examination of stomach contents at uumerous

points prove that tbe crustaceans and the mollusk eonstituting the principal food of the White·

fish are distrihuted throughout the lake bottom, in all localities, and at aU depths over about

twenty fathoms. In Torch Lake, a deep inland lake in the Grand Traver8e region, Michigan,
where a large type of White·fish is found, the dredge brought op the same species of crustaceaus
and mollusks as were found in Lake Michigan, The failure to find food in the stomacbsof White

fish bas frequentl,)' resnlted frolD the fact that the fish examined were taken from the pound·nets,
where they bad remained long enough to digest the contents of the stomach before they were

taken from the water. Fish from the gill·nets hal'e generally the food in tbe stomach oulS
partially digesootl, while a hundred fish in suooet!6ion from the pound-nets may be opened and

every Btomach found empty,
It is frequently a.sserted that aquatic vegetation afforded sustenance to the White-fish. The
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inveRtigatioIls in the pa"t two ;years did not result in allY confirmation of this notion, and it woula

not accord witll the hahi ts of any species of the family of fishes to which the lake 'Yhite·flsh belongs.r,
A list of the precise contents of the stomachs of individuals examined by l'.(r. :Milner if; now

appended:

"Specimens from Outer Island r Lake Superior, contained great quantitieR of Mysis 'relicta,

PrlntopQrcia, Hoyi, and PiRidium abdrtum, var. abyssorull~; amI with these wertl a few spceimellH

of dipterous larvm of the gellus Ohirr)fwmu,s, :t small worm (LumbriollJ> lacustris), Daphnia

ga.lcata, D. pellucida, and a small species of Planorbis.

"From Sand Island, La.ke Superior, Pontoporeia }loyi i larvro and PUpal of Ohi,OftQlIt'lU;

Valva,ta sinccra, and Gyraul-WJ pan'us.

'I From Sault Ste. Marie, one lot conh.dlled s(~arcely anything but sma.ll ,,>hells, Among Uwse,
Valvala tricarina/a, V. h'incera, val', slria,tella, AlIIni()(Jla generosa" A. ]Jnlida U), Gyra,ultts parvus,

and a spe-eies of lAmtuca, were in abundance; while there were fewer speCilllClH:l of GoniobaIJis

livescen.s, Physa 'vinasa ('), young, Sphref"ium stria,tinum, llnd PilJidium c01npresflI1,m.

"Ot-ber i-lpccimeus contained nothing but the remailll'l of ins{jct~, among whieh W(>,I"(I the
imagos of two species of Diptera,; larvre anti pUpal of ChironomuB; larVal and pupre of sorue

specimens of Ephemeridre; great numbers of the Iarvre, pnpre, amI subimagos of a I5pecies of

Hyaropsythe, and the larna of a species of sorno other genuH of Pkrygancidre.

"From Bcorse, Michigan, specimens contained a species of Hydrackna, the leg and the Rcales
from the wing of some lepidopierons insect, and a species of IAmnl1:'a.

" \Vhite-fish which I examined at Isle Royale, in August, 1871, contained scarcely anything
but Mysts relieta and PfYntoporeia Hoyi.

"Ecorse, Michigan-remains of a sma.]) fish awl several speeimens of a species of water
boatmen {Ooma}.

"Specimens of OoregonUII qU{1,drilateralis from lIadeline Island, Lake Superior, contained a

number ofspeeimens of a l{\cch (Ncphelisfervida) and a neuropterous larva allied to Perla.

"These few observations are snfficient to show that the White-fish, like t.he different Rpecies

of Trout, feeds on a large number of species belonging to ver.r different group!> of animals. In
this brief enumeration, tW6nty-fhT {\ species are mentioned-nine of inReets, foul' of crustacea, one
worm, and eleven of mollusks; and these are undoubtedly only a sm:lll pa,rt of the species UpOll

Which the White-fish really feeds."

Much difficulty was experience(l by Mr. Milner in his attempts t-o tli.'\t~over the food required

for the sustenance of some ;young Whit,(l-tish which had been sent tv him. His experiments,
together with a letter written to him by l\fr. Briggs, editor of the" Lells," Chicago, with regard t()

the contents of the stoUlachs of embryo ''''''hite-fish, are here reprodlwetl;
"Food of embryonic Whittl-fish.-The young fish reached 'Vaukegan ill I::lafety, and were lllaced

in five-quart glass jars, and an experiment IJegun in attempting to supply them with suitable food.

A. numbered label was pasted on each jar, so as to keep them distinct. Knowing thM the larger
White-fish fed largely on crllBta-ceall8, an attempt to feed them OIl food of this character was
thought worth a trial. A few crawfish were procnred and ponnded to a paste, and small portions

put into jar :No.1; the young fish ate it readily. They were fed at night, amI the uext morning
everyone of them Wa8 found t-o be dead. Jar No.2 was SUPlilied with bread·crlllllbs, antI the fish

were aeen to take amaH particles ill their mouths; they did not die so suddenly. Jar No.:3 was
supplied. 'With sweet cream, bu~ no evidenoo Wll8 afforded that the oceupants fed upon it. A
qOatltity of min·wa.ter was exposed to the rays of the Bun for the purpOI:>e, ()f generlJ.tiug minute
f~ of life, and a t.easpoonful WlLll ponred into jar No.4, morning and e:nrening, in hopes that
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their proper food was of this eha-rileter. III jar No.5 a variety of food was provided, dry fresh

beef, milk, boiled llotato, aud bread. The crumbs of bread and the scraping!' from the hl~eC

were all t.hat the fish were seen to take into their mouths. The,Y dil;>u, olle after another, very
nlllidly, <lnll ill a few day!> all were 11ea-d.

" TIl«I'C wew other things uufat·ora.ble to thelll, ill these experiments, besides tIle la<;k of their'

llaturalnourishment. To conduct the~e experiments favorably, they should he placed ill a lar~e

\'esse], amI a stream of fresh water should hc supplied -'cOllstant];y so that the water should

cOlltillue pure awl the production of confervre be l1yoided. This difficult,)' of procuring a suita
ble food fur the ;youllg "rbite-fish has been tllC experience of the few fish·cuUurists who ha\'c
hatched them.

".A 8et of specimens, represpnting young- fish from the Detroit River, from the troughs at

Clarksto!l, amI t'rom the jars, were preserved in alcohol alld I'ubmit.teil. to Mr. S. A. Briggs, editor
of tlil;>. I hellS,' Chicago.

"A letter from Mr. Briggs contained the following:

"CHIO.A.GO, May 28, 1872.
H My DEAR SIR: The four vials containing O. albus came duly to hand, and han~, with the

alcollol and water in whicb tbe specimens were preserved, beell eareflllly examined.

"The intestines of specimens Nos. 77 and 78 from Olarkston were entirely destitute of organic
matter recognizable nnder a power of 400 linear, which ought to be ample for the purpose. 'fhose
of specimens 76 and 79, from Detroit River, contained numerous specimens of two species of

Piatomaaea:, viz, Fragilaria txl:[JtJ.cina and 8tepkanodiBCWI Niagara. The former is a tiJamentolls

form wbich grows "erj' a.bundantl~'- in our lake inlets attached to stems of lilies. The latter is 11

large form which, from its peculiar build, contains considerable nutritious material.
"Ver;r sincerely, yours,

"S. A. BRIGGS."

Two statements of a more general character are made regarding the foot! of tbe White-fish

ill Lakes Erie aDd Ontario; the one, an extract from a letter by Mr. John W. Kerr, Hamilton,

Ontl,l,rio, the other hy Mr. Peter Kiel, of Wolfe Bay:

"The White· fish at this season of the year, fall and winter, feed on small lIbell-fish. This ~rOI1

can a::loortain yourself by anc1yzing the contf',nt8 of their stomach, In spring and summer they

feed on a kind of shrimp·like insect; and bum my knowledge and experience I have never known

tbem to change to any other kind of food than those two kinds now described to yen by me."

"The Wbiw·fish is of a. fine organism, and; being e.ntirely destitute of teeth, is neither preda·
ceous nor yet very voracious in its nature, but lives on th6 most simple fare, which ool.fsists princi.
pally of small worms Imd iu88Cts that abonnd in great numbers among the plants and porons

rockfl on the bottom."
SPA.WNING A1'ID DEVELOPMENT.-The most elaborated discuBSion of (i) tbehabits oftbe White

fj"h at the spawning season (noted day by day in the journal of the anthor), concluding with a
table showing the relative weight of ovaries amI number of eggs in proportion to the weight of the

fish, (ii) the development of eggs and embryo, and (iii) the rate of the young Wllit€-:fish's growt-h,

has boon written by Mr, Milnflr in hia "Report on the Fisheries of the Great Lakes," and is here

given in full:
(i) The habits at spatDfting Rea80n.-"The White-fishes throughout the larger portion of tbe

Lake8, come intc shallow water to deposit their RpaWD about the middle of November, jll8t at
the time when the Salmon Trout hlUJ f1nif!lhro lipawning a.nd is returning to deep water. At this
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season they come in from deeper water in ,-ast 8cbools, alld are taken in large lJuant,itie~ b,Y the

nets. A notion, prevalent among the fishermen in sOllie locali(i£ls, that the female fi"lws arrived

fir!3t, and were followed, a few days later, by the mal..-., Vias not cQllfinlll,3{1 by my obsmvatiou. 'I'h~

bottoms on the spawning grounds vary in character ill cJ.ifJOrellt loealities; rlwk, sand, elay, and

mud being used indifferelltls for the spawnlIlg' beds. TIle depths at which the.\' spawn 1'llllg'C from
eight feet to fifteen fathoms; the larger number probtlhl;y spawning ill dCjltLs of about eight or

ten fathoms_ In the Sault Ste. :r.farie Inn>I', and in tile Detroit Wver. in the fall of tile 'year, the)'
congregate in great number!>, for tile pm'poS(>, of "'lJa.wIling. In a llUlnlw,l' of I'iH~I';; ('mptsilJ!; into
Green Bay the Wbite·fish WllS formerly taken ill allUlHluueE.' in tlte ~JlawlliIlg seaSall. i:5aw·llliJI.'l

are numerous on all of tlH'SC stNams at. the present day, awl tbe great quantity of sawdust ill

the streams is offensive to the fish, awl has caused them to abandon them, Iu aile or two rivers
0f' t,he IIorth shore of' Lake Michigan they are still found ill the Rlltumn,

"The Michipicoten River of Lake Superior, on the authority of 1\ln.jor LOIl~, who eoulluanded an

tlxpeditioll to this region ill 1823, and George Baruston, esq" of Montreal, Canada, furmed,)' (,f the
Hudson Ba,)T Oompany, is a f:H'orite spawning groulld of Hw \Vhite-tlslJ. The Nepigon Ri"el',

which our steamer mltel'ed while retnrnhlg from tile nortll shore of Lake Superim', about the

llliddle of October, wus said to eoutaiu schuols of' Wllitc·fish, which had prohablJ ent~red the

river fOl' the purpose of SII:1Wning.

"There i8 a probability tlmt there ",as a. time wh;,>;n the \Vhite-flsh aBCe.nded many of t1w· clear

rivers of the Northcrn Lakes, thong-h that tlds was a universal ha hit is not probable. at allY rate
Rinee the white mall has been in the country.

•, The fisllermcu, with their gill-llets, follow il1811oro the migration of the White-fish in the

month of October, and a few days before f.Il{' middle of Nonjmher the spawn is ripe in a few tishes,
aud by the middle of nit'mouth ieo running fl'-eety, B() that 11oatl., and nets are, oo-ered with U\{\
spawn and milt. Just at the tiwe tbe m'a are begiuning to ripeu, tlw Lake Trout, Sal»u, nama!!

cU8h, has finished spawning, and is leaving for deep water. The '''hit,e·fish contiuue to sllawn

until the last week of November or the first week of December, whell they, too, leave the ,sl..lOre

and seel.: deeper water.
"In the Detroit RiV~t, where there were fil\e opporhmiti{'s f(lr (lbB{'xving the fish at thi\') IWri{l{l,

owing to the advantages afforde.cl ]):Y .Mr. George Clark, of E{~or~e, we fouud that thc fish ascended

tbe river about the last week of September, usually fonowing tue same course aUloug the island",

year after year. l\fr. Clar"k's observations on the migration of the ·White·fislle!3 had disco_ered

that they ascended much farther years ago than they do now. They are still taken as high up a8

CottrelviUe, twelve milt'M up the S'il.int Clair River. None h~\.vl.', \weu {'Ilugbt H,bove tnt.. point for

many years. It is a singular fact that the ·White·fish are not known to descend from Lake HlII'on
into tbe Saint Clair Ril"er. This is establislled by abundant eviden{',e from colltifllwd fisbing at
}<'ort Gratiot, where Mr. Ulark, between the years 1830 antl1842, took lurge qllantitit'8 of tIle wall·

e.red pike, 8#Z<J8tedioJl, americana., taking frequently one thousand barrels ill a year. 'i'he catch of
'Vhite-fil'lb alD()unt~d to an. ~iona.l supply for his own table, except after long·conthmed storm8

from the northward, wben the fish sometiulCs eutered the river in schools. 'i'bey were never found

in tbis portion of t.he river in the spawning se:18on.
"The same fact is claimell hy the Indians in the Sault Ste. lIofarie River, that the White·

fishes of the lake above never deseelld the ra.pidfl, while tlle White-fishes of the river, it is also
a8Berted,. never ascend to Lake Superior. There ill. not 1\8 good evill"mt:e for the truth in tllis

JOMlity lloS at Fort Gratiot; still, it ml\Y be the case.
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"Examining the fish OIl the 30th of Oct.ober, it, was found that the spawn of the "'''"hit.e.fish was

hard and firm, with raxely a fish approaching l'illclless. On tl10 1st of NoYember, in the picketed

pond, where the fishes are inclosed, llumbers of fish were seen jumping from the water, principally
the IIelTillg, \\'110 take delight in this exercise at difi'erent seasons of the year. Occasionull,Y a
,"Vhite·fj",h threw its bulkier form above the surface. On the 8th of the month Mr. Clark and I

were out OIl the pilillg surrounding the pond, and found the "'''-hite-fish jumping' in numbers, so

that there was a continual splashing' of the water. They almost, uniforml;y jumped in pairs, and

we could see quantities of spawn in the water immediatel.r afterwards, which rapidly s.ulk. Mr.
Clark aud I both succeeded in capturing a pair in the act of leaving the water, aUlI found male,
and female with milt and spaWlJ running freely. Mr. Clark made use of a fine wire scoop a,s the
l)airs of fish disappeared from the surface, and almost invariauly took a quantity of spawn from

the water. The males were uniformly smaller than the females. I succeeded in catching a pair ill

which the female weighed seven pounds, and the male, who escaped before he was weighed, did
not exceeu 011e alld a half pounds.

<I November !}.-l again saw tbe White~fishjumping from the water in the evening, almost uni

forml'y ill pairs. ltartlly there were three leaped together, one female and two males. In the pairs

there w.tS alwa~·s a htrge onc, evidently a gravid female, and a smaller onc, the male. At this sea

SOil of the ;year it is eas'y to detect the difference in sex, the abdomen of the female being swollen
and rounded, while the males are leaner and angular in the abdominal lines. I saw uy lOllg watch
ing that the males were worr:ring the females. They seemed possessed of strong sexual ardor, and

followed the female with persistence, keeping close against bel' and with the head about even with

the lleetoral fin. Driven by the persistent attentioll of the male, the female arose vertically, he fol

lowing', and she making a convulsive effort to escape, the water being from three to ten feet deep,
they threw themselves together above the surface, and the spawn anll milt were emitted at tlw

time when, from tiJeir positioll, their ventI:'! were ·I1PIlroximated. The spasmodic fluttering and
effort obsel'v-ed sugg'8steu a sexual orgasm. At times I saw them moving rapidly beneath the

water in the same close contact, and the male with his Sllout even with the pectoral fill of the

female, often turning together with the white of the belly upwaI'd as she turned and twisted to

escape him. Often as they came out of the water they would faU Rllart ill diffcrellt directions, bnt
the male invariably turned immediately in pursuit, so that I was led to think they were monog

amous, us is the fact witb their relatives the Salmon and the Speckled Trout.

" Novembel' 10.-The \Vhite-fish jumping in great numbel'S toward sunset. In most instances,

when near b.y, I observed a quantit.r of eggs, perhaps three hundred or five hundred, emitted at
once. The milt of the male did 1I0t dhlColor the water. The &'\me aotions occurred as 1lefore
observed, springing verticall;y from the water with a spasmodic, fluttering effort, the male's head

opposite the llectoral fin of the female, turning together beneath the water until both abdomens

showed upwards. Occasionany lliree sprang abon~ the surface together. SometimeI' the pair
fluttered along tho surface together for a long distance.

"November 14 and 15.-Went out to the }lond at midnight, and again at I o'clock a. m., and
found the White-fish jUllllliug. The fact that the,}' are quiet ill the daytime, preYious to four or

f:l\Te o'clock in the afternoon, indicates a parallel habit to that observod by Seth Green, of New

York, in the shad, they, llli he asserts, spawning principally ill the night, though, unlike what was

the case with the shad, we bad 110 difficulty in finding SIJf!,wners ill tbe forenoon with tb'e seine.
"November lB.-The fishing stopped all along t.he river. Visited the island. Cold, strong

wind from the southwest. Therruometer260. :No White-flsh to be SOOD in the pond. A few
Herring coursing around the piling.
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"November 19.-Sallle a.'! yeRtl'rellt.\'; no 1Vhite·fish to he seen. OauA"ht some of tlH\ herring

with t,he dip.net; found their spaW11 still II ard and small; t h eil' stomudUl were full of \Vh itfdisu
spawn. Mr. Clark aud 1 took It boat with two men awl dredged ill the river, ohtaining a (juautit.y
of Whitc-.fisll egg's. Nearly ull were dead. Afterward", (tipped a quantit.y frolll the pond, !lead;y

all of which were dead.

"Kovemool' 20.-Madt\ ItDother ,'jsit t,(I the island. ~o \Vhite-fisJI set'IJ in tilt' I1ond. Colfl,

freezing weather.

/lOll the 24th aIld 25th of the mouth, wl.dII~ at SatHh18ky, Uhin, numhers of ,,"'hite-fish were

fouud with the spawn in dit'fel'ellt stages of ripeness, thuugh a uwjority of them lwd spawIl\'rL
"After SPllwlling, the abdomen (If tlu~ female iish is somewhat tlablly and wrinkled, autl the

fish ill untloubt.etll;v relaxed and weak; hut llOt to tIw extellf tha,t, the Sal mOil, as ,n'!! as certain

other species of the Curegrmi, arc Raid to be reduced. Tilt! mall\ shows 1Hlt little indieatio]) of

weakness.

"A serie8 of ovaries WI'Te presen'ed frOlll ti8hes of IIiffl!l'ell t sizf\s, alld :1 cnntlt made by w('ig'!l·

ing the entil'l-\ ovaril!s alJ(1 tlJCIl COltlttillg t.he e;.;g~ of <1 dcfinit(! fradioll, amI ealeulatillg fl'lHIl it t.lw

number of the whol(\. Accurate Mcale-8 were liMed fOl' this work, aud t·he table Illa....- be relicu upon

as correct:

I
'2 1>0011111'1. .,. ~. ••••• _

. ~j puul:uL'i _... _... _. - - -. ~ .. _

i 4 pmmd~., .. _._._~ .. , .~._~ __

7t IH~l,lllcle.~.. ~r •• "-- --- •••• -. :

'\tll~l,d, nl' .Nllmllt.l' ,jf
U .... ~ll'l(\:'<I, l·ggM.. ".

Oullf't".8.

;I,'l ~l, ~~~

7~ ~fI, .;,~H~

16 4~, Oll()

.,2;-) (;(i1£OO

"This makef! an :werage of about ten thOI~8.iwd inCI'I'a8e fol' eyery lldditional pound weight in

the fish, which is precisel.r Mr. Set,1i Green's estimate, from his observatiom~ ill spawning W'hite·
fish. Considerabh~ varia.tion in the weight of an equal number of eggs was observed, depelHling

upon the stage of development at which thes had arrived in the ovarie8. Dnriug the spawning

season, the fisiJ from the river were founel to have ,'or;V liHle in tiJeir stoml:wh8.

(ii) Development of eggH Q,nd embryo.-" It ha" been proven by re}leated observatiolls by fish
culturists that, the higber the temperature of the water in which the eggs are placed tht' more

rapidl:r the embryo fish develops within the egg, and the sooner it. escapes frolll it,'; inclosure, ill llw
shell. The wmpemture of the succeeding mouths after the spawning period probabI.y regulates

to a considerable exwnt t,be time of hatching of the White-fish in the Lakes.

Ol On the 11th day of April, at Ecorse, ou the Detroit River, I visited Grassy Island ill eompan.v
with Mr, George Clark. 'I.'he inside of the bag of a seine was lined with millinet !t,nd dragged ill

the river, bringing ashore a great quantity of mud and the sma.ll forms of liff\ inhabiting the
bottom. Sifting and washing out the mud n>sulted in finding one little worm-like liRlH>,mhryo,

one-balf inch in Iengt.h, which I at once 8uspected to be the specimen sought after. OtLer
attempts with t,he seine failed entirely of taking anr more. Mr. Clark then proIJOsed t.lmt we

take a boat and sea,reh ca,refully 011 the surface fol' the young fish. Taking It pail ant! llipper, we

sllOved off our boat, and Mr. Clark plllliug ver,r slnwly with tbe oars, I hung over the gunwale, and

in a very few minut.es found a, little, active fish swimming with his head at the surface, amI nlptured

him with th~ dipper. He proved to be identieal wit.b the one taken with tlw seine. In the course

of half &D hanI' we captured fort.}', all of the same size Bnd state of development. Most of them



520 NATuRAL HISTORY OF AQtJATlO ANIMAtS,

were taken within five or six inches of the surface, thongh they were frequently seen coming htl
from as far below a8 they were visible. The;}' were nearl;r white, with a pair of large, black eyes,
were very a.cti\·e, moving cont.inually, propelling themselves with a constant Jllotion of the tsH,
and swifumillg with the head up amI the body depending at an inclination of about 50°. They
seemed apprehensive of danger, n.nd turned quickl,Y from the dipper when it came near them,

{l(\casionally ci'lcapillg. They had no gregarious instinct whatever, and though occasionally tllkell

ill pairs it waS probably an accidental circumstance.

"On April 14 we again visited the island and caught a number more of the young fish.
"A few (}a;ys latel' :Mr. Clark and I visited the breedilJ~-houseof Mr. N. W. Clark, of Clarks

ton, He had put down a large quantity of Wbite-fiBh ova in November, and had taken the water
flowillg' ove1" the eggs from a pond that had remained frozen over nearly all the winter. Tlw

temperature of the water had remained at 34° or 350, and the. ,Yonng fish had begun to batch ont
OIl the 1st of April, and about the 9th or 10th were all ont of the shell. This temperature is prob·

abl:y mnch the sallle as Detroit Rh'er at Eeorse, sixty·eight miles below Lake Huron, the current
flowing- at tlHl rate of two miles per hour.

"The f111pcaJ"aIlce of the nmbilical SIte in the specimens from both places made it evident that

they were of abont the I:mllle age, alJ(I indicated the fact that in waters that are frozen over

throug-hont tIle winter the young "'Thite-fish escape from the egg about the first week of April.

"The temperature of Lake Michigan, Huron, or Sllperior probably does not descend below
alJout 4(10 or 4.1° ill ordillary winwrs, amI the ;\,TOllng fish would be likel~' to make their appearance
a week or two earlier.

"The rOl1ng fish lived in the glass jar of water two days, were then transferred to an eigbt

OUlJOO bottle, and carried over thirty hours b,r rail and steamer, and did not arrive at their dc~ti·

nat.ion, \Vaukegau, Illinois, until thirty-six hours after they left E<lorse, Michigan. They were all

ill good condition, and were placed in a quart jar of fresh water. There were thirteen of them
altogether,

"April to,-The young White·fish are very vigorous, and are in continual motion. The water

has been changed once, Although the yelk sac has not diminished, they act as if seeking food in
tllCir 1ll0Yements around f,hejar. They open their mouths vers wide. Occasionally tIles take itl

dust ma-sscs and eject them again as if they were unpalatable.

"April 21.-UmbilicaI sac in one individual diminishing.

"April 22.-Umbilical sacs reducing rapidly.

"ApriI 23.-Yelk sacs being rapidly absorbed. The membralle on tlle anterior part of dorsal
line ill also slightly diminished.

"April 24-.-The umbilical sacs becoming minute. The nn-membrane anterior to position of

dornal b<'ooTUing absorbed. At the center of the anterior ventral 8ection of fin·membrane a slightly
opaque white spot is apparent. In front of the anus, and on lower half of clloudal, are similar oncs.
The color of the beal1 is assuming a greeniflh tinge.

"April 25.-Tbe globule in anterior part of yelk sac has become dhided up into numerous

smaller globules, scatterelilike beadA, or more like a row of bUbbles~ through the length of tbe sat:,
When they open their mouths the gill·arohefl show quite distinctly. Excrement voided by some
of them.

"April 28.-Umbilica.1 sac entirely absorbed. First dorsal fiu bef'-Oming well defined. POS'

terior section of dorsal membrane contrMting. Furcntioll of caudal slIghtly indicated.

HAfter an absence from home of six days, I retnrned on May 0 to :dnd only one alive. A
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brown cOllfervoid growth had den'lloped in tbe water, and the young fish attempting to swallow

it always got it entangled in its gills and SOOIl died.

"In my absence I visited C1arkf.\ton and purchased for private parties from Mr_ N. "T. Cl~trl;:

onf) thousand J'onn g Trout, which I brough t saf'el;y to a brook two milCH north of ,,"'aukpga 11, Illi II oi~,
Mr. Clark gave me one hundred awl fifty ;young ·White.fish, most of tlle·m with the yelk RSC 0111,1'

partiallyab8ol'hed. The difference in temperature evidently made some rlift'erence in the Ti.1-flidit,y
with which the umbilical sac llisallpeared! as the young fish I bad carried home wen' in the saIllt'

stage of development, April H, as when I had visitt.'d Ularkl!lton previously. Now, lIa}" I, tho fi/'lh
itl ]\fl'. Olark's troughs Atill L€tahled considerable of the sac, while on the. 28th of April the ~'oaul;

:fillh in the jar had lost. it entirel)'. Tl..w jar had been kept in a moderately warm roOlll~ wilh 1.1

tempN3.ture of about G5°, wbile the water in the trougb.. 1),t Clarkt;ton ftow('d from \\ pond tbat h\H1

lwell eoverod with ice until within a few days previous.

(it i) Rate ofGrowth.-l> FurU..l ('J' rellmlmh for the young ftsll was unavoidably delay(~a UTI til HI e 1st
of .Tuly. Towards the end of June, from <'I, seine·haul Itt Waul,egan, a specimen of Coregonuii albu.l1,

Jlw..3suring e-ig'ht and three-tenth... inches in length. one of C. qlUtdrilotaalis, me:t8urillg seve-II and

four tenths, and oue of Ooregonw< 1Ifl,re-ngus, measuring three and four·tcuths iucbe~, were obtained.

'~At Sault Ste. Marie, Michigan, on ,Tuly 2, with an lndian in u. birch eauoe, the vicinity hotll

above and below the rapids was exploNt! in the current and in the Atill water and along the shores,
to find the slllaUesJ, grade. (If \Vbitli'.-ti!;he..", that wer(~ to be had. Along t.h(', !>hore,~ it.! tht\ 81ln.r]1

enrn>nt, schools were found of which We smallest ta.ken meatmrcd four inches and uine·teuth;,;.

and the largeEt ~ix inches antI one·tenth. It wus quite evident that they had all bt::en batdlf~d till')

same season. Another excursioll in the birch rcsnlted in nothing materially difft'-rent. The
minimum measnremeni of tlw lIext grade taken was eigl1t iuches Itud three-tenths,

"At Shoal Islall d, Olle of the Apostle Is1allds of Lake Superior, ~t "'Thite-1islJ was taken frolll

the pound·net about the middlt' of Angl1st, mcasurhJg six incht's in hmgth, and another llleafmrillg'

six aud one·half inches.

Ii On the 3d of December, at Point Edward, Canada~ at the ontlet of Lake Huron, two Spt'cl
mellS of Coreg()uus al/)us were obtai lIf\d from 11 seinel one meafHlriug l;ix i uclles and tdgh t· tl:'l1 thl",

and the other seven inches llwl seven-tentIts.
" It is v~ry prohahle tha.t the, Shoal Island fishee of A ngust ~\IId tlw POlut Edward oue", of

December 3 were the larger·grown individuals of the same ~renerati(lll as thol'«' takt>n itt Sault Hte.

Marie in July. The (liffieult point to llecide WlUl in wlHtt ;n·a.r tlJe begiuni ng of tlliJ'l generatioll

I;honld be placed.
"'l'he ouly positive data with reference to the growtb of White·fil:lh are fOllnd ill the obl;erva-·

tiOllS of Mr. SalDnel Wilmot, of Newcastle, Outario, in (~hargeof the ~overllmenthatching llOUSC of

Canada. Mr. Wilmot reports that in Noyemher, 1868, he placed a qua.ntity of OIpawn in the IHltelJ.

iug trooghs for an experilllellt~ and in the following Marcil and April a large number of .vonll~ fry

made their appearance. III.', failed in finding fnod adapted to the young" fi:,;h, but a Humber that
escaped. through the eIoll'OOl\l!. were carried down to a s.mall ]lOnd, where the~' spemed to thrive
aod soon beearne well·developed ;young ftl;h. In the mouth of September tbt~.Y were exllibitetl at

Ii fail' in London, Canada. They were tbf'u about five inches long. In December the S0ltug fish

hall attained the length of seven iuehes.
uMr. N. W. Clark, ofClarkswn, Michigan, visited Wilmot's hatdling-housein 1871, and in all

addre88 before the house of represell tati ,'I'll of Michigan said: 'Enough is k UOWII, from the success
of Samuel Wilmot, esg., of Canada., to sustain us in the assertion that they (the White-fish) in·
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crease in weight. about thr{'-e-qllarters of a pound a year, as tLose he had when we saw them, last
Jauuar.y, we judged to have weighed about one and a quarter pounds, being then about eighteen
months old.' These are t]le only rpcorth; of observatioTls of the growth of the Wbite-firsh, and
f'~-ilienceB of t:lis Chal'lw/,el' are the only Olles of allY value of the rate of growth.

"An at,tempt was illade several times fl'l) III large lifts of fish lying in the fish shanties to arrange

tne different sizes of \Vhite-tisll ill sf'ries, with the Lope that t:1ome l·videncc of the rate of gTowth

per ;year would lesult. It was alwa;yfl found that. the row of fishes, from the larger to the smaner,

assumed the form of a spire·like JlJ'Tamifl, and it' straight-ellge' laid at their beads would have
toudled the nO>les of ever;r omJ in the series, am] on the Ol)posih~ ('luI it would have toudu>d e"-ery
tail, so perfecU,Y regular 'Wus the gradation. 1t was difl:ieult to believe t.hat the \\'hite-n;;hcs, of
trom nearl;)' fi,-c incheli to six or seven, lJad attaifH'd these dimensions in three months from the

little half-inch eIllhr.yoO! of April <lUd May, though llone of less 8ize wore found with the most

diligent search.
"Mr. 'Vilmot's young fil'\h measureli about fi VB inchcs in Septemller when four mOllths old.

Experitmce has proved tluLt. there is a more rapid growth of the young Trout and Salmon afterward

than during t!w first two months. The ohservation OIl the d()yi;llopment of tIle ;yOllng 'Vhite-tish
from April to the first week of l\-Iay showed the slightest pCl'cf'ptible difference of length and bulk.

]f we assume them to be tlw fish of thiR season, then they had iucreasetl ti;ln times in length in two
months, precluding the pml!!ibilit,v of a more rapid growth afterward,

'I It is altogether probahh.~ that the fish measuring from fool' to iWvell inches in ,Tuly were those

of the previous seallon'!:! hll,t,ehiflp:, and about sixteen months old. It is equally probable that tIle

Point Edward fish of seven inehl'S are those of the same sea8oIi, as the ti.ve months intervening t.he

1st of ,July and the 3d of Deef'mber should have produeed considerable growth. To eonflrm this
opinion we have Mr. 'Vilmot7!oi statement that hi8 White"fish had att,ained the length of sevell

inehE'h! in December. T h~se evidences of the rate of growth are the ollly couclusionB we have been

enabled to adopt with reference to the Rize attained at different ages. Nor does this decid{~ the

average size of the growth of the "'bite·fishes the fir8t, and second seasons."
The act of spawning, with the accompa.nying movements, is tbus detailed by Mr. Peter Riel,

of Wolfe Bay;

"From thirty years' experienee a ... a fisherman, amI after obtaining all the information pOI.·

sible from others on the habits of White-fish, I beg leave to remark that during the month of

November the "\\Thite·fish are known to unite, or join in pairs, male amI female, amI that ther
approach the shore for the purpose of spawning. Should the weather be very cold they move
more rapidlJ-' and arrive at their destination about the 15th. Their favorite place is a sheltered OJ"

land·locked bay or inlet ha"illg a sandy or gravelly bottom. 'Vhen in from ten to twenty feet of
water the female, endowed with an instinctive kllowledge that her time has cowe for depositing a
part of her spawn, selects a spot and commences to dig vigorously with her head, at the same time

moving the tail rapidl;)' to stir the sand or gntvel; in a short time she forms a. nest about two

inches deep; the male, 8taying close by, seems to be attentively watching her movements. When
the nest is l'Iatisfactoril;y arranged sbe t:jects a qoantit;';" of spaWlI into it. The male immediately
darts alongside of her and impregnate~ it with the milt. He then moves off' a. little way while she
covers it partly over with her nose and tail. They remain near the spot two or tbroe days, until

all the eggs are deposited in the same nest, when tlley return to the deep in search of food, leaving

the eggs and young flsh, when hauJhed out, to shift for themselves. In the mean tilie the spawn,
being h&wier tb.m water, remaius ou the bottom, which it wonld dl) oven if not partly covered
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over, nature having provided an adhesive substanc-e whieh fastens it to tlle sand or graw·.. It

Temain~ ltbout one hundred days, when t.l.1e young fish emerge into life. ,"Vhile tht'y were exp0l,ied

for so long a time, we cannot fail to admire the beautiful and mysterious laws of nature Jnauife::;ted
in their prowction from the fllwerity of the weather, from lIredae(lom: wild fowl, from Yoraeiou~

fish, and from reptile", which durillg the willt,er are in a Hemi-dormant state. As Hoon a.'\ the young

fish are stmug enough to move otl" they g"r!ltiualls work out into the deep, 'where they remain tllree

or four years, when the.y attain their full or avcm,ge size, and move round p{\riodieally wit.h the
parent fish to tlleir variom; feeding amI spawning; grounds.

,,~rhite-fishare very prolitic, and would muHipl;,,- yer:.' rapidly if not destroyed by a reckle"s
mode of fishing. !tIany vaJuahle tishing grounds have boon re,lldered u;,;eless b:.' ba.lding seines

during tlle brf'"ediug Beason, HillCC, in snell case, tim parent fish are not, only destroyed, hui dw

spawn is disturbed by the seines dragging alollg the bottom so tl.tat it will not hatch. Allothf'r

dest-ructh'e mode of tll.ibillg" is to set gill-nets across the mouths of hays or inlets, where t,he fish,

in accordanp,e witll their habit, enter ill pl~riodil·.all.vi tb.:>se net;.; turu their eOllrse snnw oth;-;r Wlty,

and it will he clearly understood that, they are 1'\0 sodal in their nature that in what,cYl,',r direction

the main body of them indine the otllers are sure to follow. Our fishery la.,,,s have dOlw lilliCh,
already, towal'll the pn\vention of sueh abuses."

Mr.•John 'V. Kerr, o\'erseer of tlit.· Hamilton district, Ontario, Canada, wrote tll(>. followiug
paragraph in It letter to Professor Baird, on the spawning of the ,"VlJito-!il5h in Lake;.; Eril' am}
Outario:

"The ,,"'hire-fish spawn, both ill Lakes Erie and Ontario, on the reefs and roeks, during the

montb of November. The eggs drollpillg into the crevices of the rocks :l,re protected fl'Olll sucker",

a fish al ways on the alert at this season of the year to deyour the eggl:i. The two specimens sen t

herewith you will please find hy examination dift'er from each other ill many respect fl. This you

will be able to fill« out to be the ease only by close study and ohservation. 'l'he Lakt1 Ont,ario fish

;you will find to be a finer and superior fish tluHl the Lake Erie ,"Vhite-fish, both in delieiom; deli·

cacy of f1a,'or and taste, and tlle whiteness and richness of the tlesl.t. Still, as regards the food for
thil,l fish, in both lakes, I have in every instance and OIl all occasions found it the same. 'l'he ii/;;h

live by suction.

H There is au observable difference in the shape of the 'Vhitc-fish of Lakc Ontario as compared
with the shape of the \Vhite·f!l5h of Lake Erie. Tlms ,you will please find that tIle La,ke Outario

Wllite·fll:>h are rounder aod broader Oll the back, wbile the Lake Erie'Vhite-fit>h lire Batter and
sharper on the back."

AR'I.'IFIClAL PROPAGATION.-At so early a date as Xoveml){~r, 1857, according" to Mr.
Milner, the first attempt placed on reeord was made by Mr. Carl :l\Iuller, of New York, ant! )lr.

Henry Brown, of New Haven, to propagate the ,,"Thite·f1sh artificially. Tin' lake which it was

proposed should be first stocked was Lake 8alhlllstall, Ileal' the city of New Hawm. }~ggs were

procured and impregnated artificiallj'. The knowledge of tlle art wa-s, bowewll', crude, pisciculture
being ill its infancy, and the expt~rhnentwas but lJart.ially successful. The egl{s were paeked in
moist sand alld placed in the bee of the stream on their arrival, the ,"VlJite·tish eggs un a ;.;audy

shoal of less than three feet iu depth. The presenoo of YOUll g fish in b'TCllt n milbel'S in tilt' following

March and April W3.l-l believed to result frolll the eggs, although the exceedingly common error on

the Great Lakes of Illistaking th{~ schools of small cyprinoids for youllg '''!lite-fish (whid! tJU'.Y vel';'!·
much re8eID.bIe except in the absenoo of the adipose dOl'!;al), ma;y haye hoon repeated here. III the

faJlof 1858 the experiment was renewed. There has been no reference made to any llermanent

J:e&ult8 frOm this experiment in the reports of the ~tate oommisaioners.
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"A more successful series of tests were begun in 1868 by Seth Green a.nd Samuel Wilmot in
applying artificial culture to this speciesl and in the succeeding year by Mr. N. W. Olark, of
Olarkston, Michigan. The;r were found to be very delicate and difficult to hatch in the first few
years of experimenting, but metbods wero PBrf{~cted that made their prodnetion as certain antI
with losl>es nearly as small as in other species. 'l'be necessity of prodnction of immense numbers
in attempting to multiply the market species of fishes established the fact that the apparatus used
in tNllto-hatching had to be extended over a wide area to accommodate them. The culture of the
White-fish and the SalmOll Trout induced modificatiolts of apparatus at the New York State hatch.
ing establishmenL" 1

On page 548 of the same report Mr. Milner continues hi~ observations:

HA few extracts from a letter of Mr. Clark, to the board of fish commissioners of the State of
Michigan, will advance his arguments in favor of brook or surface waters in preference to spriug
water. Mr. Clark begau his experiments with -White·fish in 1869 l hatching a small percentage of
the eggs he procured:

.. 'In November, 1870, 1 started again for Ecorse for the purpose of procuring more spawn.

Mr. George Olark, at his fishery, ver.y kindly rendered me all the aid in his powerl furnishing the
parent fish for the purpose of trying further experiments in this new enterprise. I succeeded in

obtaining all the spawn needed for further trial l but be was so anxious to make it a success that
he sent his man to me with an extra lot which he thought might be in better condition. ]

succeeded in hatching a much larger proportion of them than the year before, but raising them
with artificial food was attended with no better success. This second effort and failure led me to

investigate the cause, and after mnch thought I came to the conclusion t!Jat, if we ever tlllcceeded
in making this branch of pisciculture a success, we must stud.}' the principles of nature more than
had ever been done before. I became fully satisfied that by a.rranging so as to use water taken
from a pond or lake entirely frozen over, it would retard the development of the eggs to the time

required by nature, which proved by subsequent experience to be aboutApril!. I then consulted
MeSatH. George Olark and .Tohn P. Clark, a.nd made known to them my convictions, and so strongly
were they convinced that I had struck the key·note to insure ultimate success that they proposed
to furnish all the necessary materials and a portion of the labor to enable me to go on and erect
a large hatching establishment. This was located about eigh(y rodl'l below the spring where we
had been experimenting the two years previous with the unsatisfactory results aooye stated.
This location was supposed to be a sufficient distance below the main spring, so that by damming
the water and raising a pond it would freeze over and remain so during the period of incubation.
Onr views proved to be correct, as the 500,000 of eggs which we placed in the hatching boxes
November 15 of that year were preserved in fair condition, and with one·quarter leas labor in
caring for them than formerly.. The.}' did not commence to hatch until April 1, and it was estimated
that we 8u(',ceeded in hatching at lea.at fifty per cent. of the eggs we had taken four and one-half
months previously at the fisherJ-' of George Clark. Of these young fry t some 100,000 of tbem
were put in Detroit Riyer, at, or near his fishery place, and no doubt at this time they are thriving
finely in the waters of Lake Erie, wbi(~h abounds with abundant. nll.tlll'al food for them, and in a

year or two morc they will doubtless returu to the same place where they were dep08ited. The
balance of them we placed in three small lakes in Oaklam,l ConntYt some of which have been
BOOD within the last few months, doing :finely.

"'This experiment proved so great a success that again, the next November, 1872, through
~-- ..__._-_. ----_.- ---- -- -------- .- ._-----_.__ ._--_._. __ ._--_._----- . _._- - ------- -- . __ .._-------

1 MilU6r in Report of Commilllliouer of Fiah and F'ieherl6ll, Part H, p. 666.,



ARTIFICIAL PlWPAGATIOX OF THJ<i WHI'rE-Ji'I8H. 525

the encouragement of the Messrs. Clark and the United States Fish Commissioller, I rloubled the

capacit;r of this hawiJing hOllf\e and procured 1,000,000 of the ova from the same grounds, and
proccedell as before with some improvements I made in the modus operandi of hatching, about
February 20. :Mr. Milner, deputy United States commissioner, arrived at this }llaoo for the pur
pose of aiding me in packing i~lld shi11pillg a lot of the ova, which were then in an adv3.uced stage

of incubation. We estimated from actual count that sixty-six per cent. were ill such an ad\"<lnced

state that the;y were secure from any furt,her mortality. We theu shipped to San Francisco 21U,OOO

in the most perfect cOIJdition. About March 10 ] received un order from the Commissioner at

Washington to send the same llnmber again to the gllUle place, which I should have done, but from
the fact that tbe eggs had become so far anTallccd that I relt quite con.fident they could not be

transported 1'10 great a distance successfully, and onl~' sent 116,000, which 1 urn most hapP.r to

have heard arrived in excellent condition. Soon after this the weather became much warmer and
the ice all thawed from the Jlond, and by the 20th of the month the eggs then remaining in tLe
troughs commenced hatching. The water had t,hell risen to a temIleratllre of 4.50

l which sudden
cha,nge caused the eggs to turn whit-f'" amI SOOIl all were wl-lrthlesll, Quite:t large number bad

already hatched out l and ] removed part of them to the same lake where Mr. George Clark aud
myself had put in a large number the J'ear before, and placed about 25,000 in a small lake at
Clarkston Village.

"'This sudden ebange in the condition of these eggs I cannot account for, only from the fact
of the change in the t-emperature of the warer at this late stage of their development. I am fully
J;atisfied that if the ice had remained in the pond as late as the previous year I should not have

lost two per cent. from the time I made the last San Francisco shipment. This experience satis

fied me that sprIng water, although it may not be used until it advances a long wa~' down from its
souroo, is not the place to batch White-fish. Although this pond was clear from iet" March 15, the
ice remained in onr lakes in this region until May 1.

"~This species of eggs, and especially those not good and not perfectlJ impregnated, placed in

spring water at a temperature of 46° (which is about the same as a.]J good springs) ill winter, will
start out a growtb of vegetable fungi more than fonr times faster than if placed in water ut, 330,
which is the temperature of ice-water, and it is next t.o impossible to employ help enough to ]lick
out the dead eggs (when in spring water) when ,yOIl lJave over a million, IU; I llad the last two

seawns. Even in ice-water last winter, which preserved the eggs much longer than in spring

water, it required from eight to ten persons to keep them in fair condition, and then sometimes

they were neceasarU.y left too long in an unfavorable condition.
II 'These facts are conclll8ive proof to my mind that the ova of White-fish should be kept

entirely away from the in:fluence of spring water, or allY wa,ter which will be liable tQ change
dUring incubation, and all houses where White·fish are to be hatched should be constructed upon

sOlDtllake or pond that freezes over early and does not thaw out until April 1. It is stated as a

rea80n why spring water is better for hatching fish eggs than lake water, that it is generaU,Y more
free from sediment, some kinds of which arc high1r detrimental to the successful hatching of tIle

fish ova. Whereas our inland lakes fteeZA o'\"er early in the fall, and are not free from iee until
late in the spring, this ice is perfect protection against any agitation of the water, and gives an
opportunity for auy sediment t,hat may be in it to settle to the bottom, where it must remain until

Spring, and until the eggs are hatched antI distributed. Conseqnently the water in all of our

inland lakes is, during winter, as clear as crystal.
4UYon aIao wish me to give my views in reference to using Detroit River water. To this I will
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frankly say that I Hhould much prefer it to any spring water in thi8 or any other State for hatching

White-fish. But tlwre are Borne objections which arise in my mind even to this water. I am
aware that this species of fish are natives of our great lakes I1IHl rivers, and consequently it, would
be supposed that this water must agree with them, and that f:;uecesswould be certain if this water

was used. But has it not occurred to aU persons who have given this subject much thought that,
mnch the largest proportion of these fish run to the shoals of those lakes during spawning season

to dellosit their O\-a'!' These shoalS are the first to freeze over in the fall and the last to thaw in
the spring. This keeps at nearly the same temperature during incubation. Although it may be
said that during their migration from IJake Erie to Litke Saint Clair some deposit their spawn in
the rivers, it is not very probable that mnch of it is hatched. I am ll,WaJ'e, that many hatch in and

about the ponds where the fishermen preserve their fish for winter use. Tid!'! tends to prove that

the shoals are the place where thes hatch most largel,)', as the icc remains in these ponds much

longer in the spring than in the !'otrong current in Detroit River. ]f water is used from this
river it must change in temperature many times during the winter, a,s it is well known that the
ice leaves the riveT quite often during tbe four and a half numtbs of the perio(l of incubation. No

one can gainsay the fact that in the hatching of fh;h oYa~ if the water is of a perfectly even tem
perature, it will be attended with more favorable results than when frequentl.y changiIlg, from 8,n;v
canse, even if such change is not more than two or throo degrees. Is it not also a fact that the icc
frequently leaves the lower part of Lake Saint Clair early in March'? If so, would not the westel'1y
winds roll the water in the upper part of the rived This sediment would be deposite,d on the

eggs, and, in C01Js(~quellceof its fine, clammy nature, would be injurious to them. I noticed this

was the cutS£' in a little experimental arrangement of A. M. Campau, some two years since, where

tbis water was used. I examined these eggs several times during this Ilrocess, amI fbuml a fine
clammy substance accumulating on them. They were gradually dyillg~ and I do not think any
were hawhed. These eggs were taken from our hatching boxes, ancl were in perfect condition, as

they were so far ad"'anced iu development, that the embryo fish could be Illainly seen with the
naked eye. For these reasons I am forced to the conclusion that there is more suitable water for

hatching t,his species of fi8h eggs than the Detroit River.

"In conclusion, the advantages afforded American fish-culture from the cultivation of the
White-fish, as they have just been enumerated: These are, (I) mOre careful and perfect methods,
resulting from the experience in the culture of the most delicate and difficult species whose propa

gation has boou attempted by cultnrists; (2) the perfection of three forms of apparatus for

hatching fish f'ggs, emhodying the important improvements of facility in handling' the eggs and
removing sediment and confervre, and greatly economizing space; (3) the contrivance of a.
.mperior case for the carriage of eggs; amI, bes.iries, a possibly 8uc<:essful, entirely new method in

the hatching of eggs and the discussion of and practical tests of conditions of water suitable to

the eggs of 0, species that we are not (at any rate thus far) able to supply with food."
"These experiments," wrote Mr. Milner, referring to those made by Mr, N. W. Clark,

"were all attended with consitlerable SUcceBS, though the large percentage of IOS8, compared
with that ill trout and salmon hatching, was anything but encouraging. The 86reeus in the

tronghs, in most instances, were the .same as those used for the Trout, and the embryo White

fishea, being smaller, 6scalled and ran over into the waste troughs and down into the ponds

below. This W38 in 80me measure a fortunate ciroumstance, at Mr. Wilmot'B e8tablisbment, fur

the yonng fish, finding their natural fOod in the pond!:!, grew 8JllI thriVed, and aft'orded the only
lmaitive ilat-ll' there are of their rate of growth. In the succeeding ,;rear (1810) Mr. Green and 'Mr.
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Clark made addit.ional experiments, and from the experience of the preceding year, having learned

tbe necessit.y of immediate attention to tlle 'VlJite·fish eggs afh',r they wel'(\ placed ill the troughs,
began the work of removing the nnimllregnated egrzi'l within two or tltren da.Ys' time, and. giving
them clo8e a,t,tentioll, during the season hatched out a much larger percentage of eggs. Mr.

Green, in 1869, distributed a quantity of t.lw \Vhite-.fiah spawn to lltllnerOQS applicantB who

responded to an advertisement offering it for distribution. Some packages of spawll from this
supply were sent hy steaml\r to 1\11'. Frank Bnddand, im:;pector of salmon fislleries for Great

Britain. In referring to tbe coudWon of tlw eggs on their arrival in I.JOlld(lll, he says, '.A good
proportion of the ·White-fish eggs were a.live and well.'

.. Some temllOrary troughs were pnt up ill Detroit, J\licllig:lll j and supplied with the ova,

nnder the direction of :Mr. A. 1\-[, Compeau, ~lr. J. 1'. Clark, 1'I1r. George Clark, and Mr. Jame8

Craig.
ll}Jxperiments were again made b~' }Ir. Green, Mr. Clarl" aud Mr. \Vilmot, in 1870. More

than am iIlion of ova wore snpplied hy the liberality of 1\11'••J. P. Clark amI Gl'Ol'gt' Clark, without

exponse, from t,heir 1l0l1ds ill Detroit River. l\Ir. Green ahm made cxperinwlIts ill the breeding of

Salmon Trout alld Lalie Herring, with some success.

"In 1871 these gentlemen just referred tn, from Detroit and vicinity, failing' to n,rOURe the

interest, of the State autborities ill the matter of fish propagation tfl illl; extcut they de"ired, fur
]li8hed Mr. N. W. Olark, of Clarkfltoll, with Uw necessary funds for the erectioll of a building",

sixt~'·fonr feet in length by twent.y in widtb, ill which were pnt np twent,y-six troughs, sixteen feet;

long and one foot wide. The entire huildillg was devoted tn the hatching of \Vhite·fisll, and the
number of eggs laid Ilown estimated at about one million. 'l'he experierwe of the previolls ;years

a.ided Mr. N. 'V. Clark to a most complete success, amI by the 11,;1. of April tho tisl] beglln hatching,
and before the 13th of the month the troughs were swarming with young W"hite-fi.slw8. Retween
the 20th and the 30t,h of April t,heS6 wern a.\l distrihuted hy Mr. Clark in a number ot'inlandlakes
ill Oakland County; Michigan, and int.o the Detroit River. .l'tIr. Wilmot, again procured about one

half million of "YVb ite· fish eggs, which were handled with improved success.

"1111'. Green gave less space to wbite-fish eggs this season, and laid down large quautHbs of
salmon-trout OVR, with the purpose of distributing the Trout iu the inland wat-ers of tlw State.

"In1872 an employe of Mr. Green devised a Dew apparatus for hatching fish, that economized
space to a great extent and afforded him room for a large supply (If both salmon-tront and whit.e·

fish ova. Visiting his establishmellt in J anUl'\ory last, we found them hat-chNI out· in la,rge quan,

tities, and orders arridng daily for the fry, to stock the waters of inland lakes ill all parts of the
State. Mr. "'~ilmot obtained a supply of white-fish spawn at Sandwich, on the Canadian side of
the Detroit River."

The employe of Mr. Green above referred to was a Mr. 1\1. O. Holton, whose invention is thus
more fully described:

"Instead of placing a single layer of eggs in a long, narrow trough, he bas prepared a call or
box, of perhaps A foot square and several feet in hei~ht. This is filled with 8haUow trass of ahout
haM an inch in depth, with wire-gau7.e bottoms, on which the eggs are placed, 80 tb3t with hl'elve

traya, haVing a surface of one square foot ell,eh, he accomnlOdates twelve fhues as man.r eggs as

by the ordinary method. The box is so arranged that :t cnrrent of water is carried b.y a covered

pipe down the aide of the can to the bottom and allowed to enter at tllat poillt. The cUITent in
it.\! overflow passes from the bottom to the top, and th('I water circulates frel~ly O\'er the eggs. This
arrangement haa the additional advantage that once a day, or oftener if ne(~essary, the trass call
be taken oot singly, and any diSeASed or «efective eggs remHvt>d, tim>! ilJJJlro\-;Tlg tbe entire mass."



528 NATURAL HISTORY OF AQUATIC ANIMALS.

In 1873, a device to accompli8h like results was made b)' Mr. N. W. Clark, of Clal'kston,
Micnigall, and patented in 1874.1

This arrangement employed the koughs, but divided them into compartments by means of
water-tight partitions or bulkheads; into each compartment a box containing a sedes of trays
tilled with eggs is placed and covered with Q. pan of pertorated till, upon which the wat~r falls

and deacends through the perforations upon the screens and eggs beneath, passing through all

and escaping at the bottom, afterward- flowing over the partition upon the co\'cr of the next box,

a.nd 80 throughout the Mries of compartments until it, escapes through the waste-way at the end
of the trough. B,Y this arrangement a very small quantity of water is required for a vcry large
nnmber of eggs, and all the advantages of handling and removal of sediment and considerable
economy of space are afforded.

Another combination of the trough and tray methods is in use in California, devised by Mr,
John Williamson, of the Calitorhia Acclimatizing Soeiety, This is very similar to the Qne just
described, except thai the flow of water through the screens and eg-gs is from below instead of
from the top. This model was not the result uf work in white·fish hatching, as in the case with
the two flrst named.

An experiment was made by Mr. N. oW. Clark in the hawhing of white-fish eggs, which were

laid in single layers of woolen cloth strewhed OIl very thin frames of wood, packed in a box
im bedded in sphllguum moss within a refrigerator, and the whole kept at a temperature a little
above the freezing point by ice. The eggs are left entirely undisturbed after t,bey are first

arranged, and the only care Oll the part of the attendant is to keep the temperaturoabovo
the freezing point. The prestlnce of dead eggs does not seem to contaminate the liVing
ones in tbis condition, and very little confervoid growth appears. A qnantityof eggs carried
forward in this manner throngh the will~er appeare(l to be in excellent condition, development
progressing slowly, and a few, taken from the cloths and placed in spring water, hatched out
within a short time as well·developed embryos. If this method, ufter full and thorough trill-I,

should prove sucoosafnl, it would make the work of hatching a matter of neither effort, care, nor
expense. It bas bOOn a ma.tter of too short experience and of experiment on too small a scale to
warrant its positive soccess.

An improved case for the carriage of eggs long distances bj- railroad is allother device

perfected by Mr. N. W. Olark in 1872. It is a modification of the ordinary case containing

circular cups, the cups being square, and in this form economizing space very much. The cups of
tinned iron, about four inches squa.re and two incbes high, rest in trays, with low partitions forming
low compartments that retain the bottom of each cup and hold it solidlj' in place. The trays are
set within a square tin box, in which they fit with moderate tightness, and are placed, when
containing the cups, eight or ten in the box, one above the other; this box is set within another
box of tin la.rge enough to le&\'e an open space I)f} all sides, to be filled with sawdust; a. tube is

inserted through the bottom of the inner box, piercing the bottom of the outer one, 80 as to permit
communication with the air ou the outside. The whole is then placed for protectionwitbin a strong
wooden box, in the bottom of which i-li a frame resting upon stiff spriugs which relieve the eggs
from hea.vy jarring; rubber or cloth bumpers on the sides of the box prevent lateral swaying aud
jolting. A cover is fitted to the inner box; which may th~n be covered with Bawdust to the level
of the higher outer (me, when the cover of this is to be sbut dowD. The outside woOden box is

i Report U, 8. }i'illh Commiallion, part vi, Po IW6.
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fitted with handles and with a tight lid on hinges, which may he locked. Small augerhoIcs are

bored through the outer or packill~ box, atHI air may be admitted to the whole int,eriol' .If the
cgg caso through tbe tube refcrrel.1 to in the bottom, the cups lwing pierced with smull hole", so
that wl.u'n ill place tIle;\, are direetl.'l' o\'c1' eircu]llr openingf; ill tile trays, and It c~ommUllicatiolJof
air is estalJlished throughout. 'l'lle eggs may oe packpd ill moss, ill tUH .mlilllll'y manuel', in tllP

cnps whiell experience seems to prove to be the hest manIlcr for long jouru(',YI'l.
The method of j\fr. Atkills iu shippillg f;u]mon-eggs p:wked ill mOR.'i, hut with pieceK of mOI>

quito-netting laid ahoye and below the {'g:g-s, is a great cnuH'niCIlCe in unpacking them, amI coul.l
jm~t ai'! \yell be 3.pplied ill the eUJli'!. Thi-", thOllgh less simple tllan the orc1imlry egg~{~arrier, is suf

filJiently simple for practical purpose"" and possesses TIl O!5 t· important al1vantagc;; for carrying ('g'gs

long distances and O\'er rough roads, the small area of surf<lce within fhe boxes }lrtwellting' allY

tendeney of the eggs to slide together at OllC side. The sqnare boxes resting ill trays llrt', put to

gether ill much more cornpact form than th e ey\ill t1 rieal boxes embedded in moss, awl the sprinp;s
beneath the boxes of eggs are of course an importllllt addition. l\'Jr. Clark beliew's the hatching

apparatns in the refrigerator t(l be as well adapted for the carriage of eggs as for hatching them.

The use of surface or brook water in allY perm alleJl t, establishment seem!> to have heen first
employed by Mr. Samuel Wilmot, of Newcastle, Canada, t.he greater number of hatching estab

lishments using spring water.
III the lIatching of "'-bite .ush, Mr. Clark has contended for the usc of brook water in preference,

because of its lower and evener temperature t.hroughout the wiuter, and the conseqncnt retarda·

tion of the hll.khing of the fish which he has cont-elllled is an essential provision in uature to their
welfare, amI t.hat hatcuing' them two months or more pre,iom; to the natural time llMlt>r artifi·

ciaJ conditions is a mistalwn method that will not reEmlt in the mtlturiug of any considerable num
bers in tIle colc1 waters in whieh they are released. Although this view has llot heen l'stablished

by practical observation, yet it raiseR a· question of cOIlsider<tble importance, allll one which merits

a full di~clls~ion, in "iew of it" bearing Oil the practical work of fish eulturl).

Mr. Milner's account of the further progresi'! ma-de in this branch of fish culture is resumed in
another place, as follows:

,. November 11, lS72, I met Mr. N. 'V. Clark at EcorRc, and ill eompan)' with :Mr. George Clar]~

we visited Gmsss Island for the purpose of obtaining wllite-fish SP:1Wll. 'J'he box whieh 'Jr. N.

"". Clark bas dcyised for carryi ng ova is COil strllcted so as to ear]')' a greater CJ lW Il Ii ty of f'ggfol,

with easier carriage, than a·n;v in present use. Jt is a large sqnare call. of zinc, about thirteflll

inches square and twenty-two inchf's deep. This, for protf'ctiOll, iii set illlddc of a 8tnlllg" wooden
box, with a light frame in the bott.olli, snpporwd on "tiff Rpriugs. StroIlg handles are fastened to
the box, for cOllvenience in handling, and to prevent allY neccssit,y for throwing it out of level
while carrying it. The zinc can contains ten tra;vs, each of which carries fifty-four small boxes, two

inches square a·ud two inches deep, Ret ill compartments, each compartment having an illiJh hole

cut. in th~ oenter. The partitions hetween the compartmentR are just llig-h enough (about five
eighths of an iuch) to incloge the bottom of a box and bold it firmly in its ph-lc('. No covers arfl

provided for the ooxes, but a large OOYflr can be fitted to the zinc can, flnd a lid, with a good lock,

hi! fitted to the outside box. The hottoms o~ all the little hox(~s are perforated, the position of the

holes being directly over the circular hole in tht\ COlllpartmNlt of the tra:v-. The zine can lUI'::;! also
holes in the bottom, alJd t.he wooden box lHu1 three·quart-er inch holel'! bored Oil t'ach side, near
the bottom, so that there i6 drainage for the lilurplu8 water (If aU the boxes, aIltl a free circulation
of airthr~Ughout,which is deemed important by some of the fish·culturigts.

U At the island the most perfect arrangements were provided bJ Mr. George Olark for obtain-
34,p .
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ill~ tlw Apawll. Two tauks of about five feet diameter were placnd at the edge of the slJOro a,ud

partIs tilh'd with watf'r. As goon as thc h:lg of the seine was on the beaclI the mell llieked np
ttw \V!lite-fish amI put them immediately into the tallks. The llllns for impregIJation wcrl) dose
at hum], and us ono mall li fted the fit>h I! hove the water in 11 dip-uet, allothf'l' took it fl'OllJ Hw Ilet,

and wit.h hi;; rig-ut hund (I\Tl'r the hp:Hl of' tIle fish and his len around the tail he held it over tlw

pall, standing" at tlw left of tlw operator. The left hanll of the operatol' was put agaiust the Lmelt
of tlw fish and the right haud used ill llHmipul:1tillg the a bdoflWIl. 1t was foulld that to illdllC{\

the eggs to Jlow Jh>el.r from a fully ripe [emalt', all that was lll.'CeSsary was to apply a gentle lll'm,s·
urc ju~t IlPhiwl the jwdoral fins, just wlwre the lludgillg and Imntillg" of t1w head of tlw male

fish is fLpplit'tl whilt'racillg" her through the water. Not until thl~ greater llart, of the free eggil had

falI{,n into the pan WIIS it necessar;r to slide th(l huml along the ubtlomen. Tbe free eggs carne

away ill a st eatl.\" lifJUld stream, but from a fish }ll1rtially ripe their extrusion was slow, aud ill
mUHSl'S comparativel~' dry thnt did Dot freely disellg'uge thelllsel\'es from tue :fish and fllIl iuto
tile 11U11.

"TLe femnlc exltibit(~d the most iJHlicatiolls of pain wben tbn T)I'eASUre 'was applied ill tho

'vieiuity of tlle ovipore. The milt from the male will flow hI from one to three jets lty pressure in

the .... icinity of the anus.

"Tile method employed hy Mr. K. "'. Clark was that which was original with Mr. Seth
Green, nsing tlJC smallcst quantity of water possible. The eggs, after falling into the pall, and
the milt, haying beml stirred up with the water, were a,llowl.-'(l to Ntand about ha.lf au hour, wilen

tb<J milt., [Iud water werc poured oft' and f,ht'l eggs ca,refully rinNed through l'ieveraI changeR of

water. A small quantity of water was left with the eggs when they were perfectl;y clean. By

I'l'Jleated actual counts, and hy arranging on a, plate iu a trtlC squal'e, it was found tbat a large
tablespoon, moderatel~' heapell np, contained about it th(JUNRnd eggs. Eight ripe wIlite-fisll eggs

will lie entirf'ly within tile ~pace of all incb, and the ninth will lie partially across the Jiue.

B.A pat of moss Wilt; then put into the cups, and a IJiece of canton flannel, cut into the form of

the SWiss {~ross, after thorough saturation witll water, was pressed ligbtl,v dow1I into the cup, al\(l

l1 tablespoonful of eggs poured upon it. The canton flannel was used to line the sides of tLe
boxes., because it was found tlint tJw contuct of the zinc was fatal to the eggs, probably from the
poisonous elements of the oxide. The ]lll.tch of canton flannelllrOyed to be a great collvenience hI

taking ont tl1E\ eggs, as all that was necessary was to take the edges lightly in the fingers and

remo\'e it from the box, and dipping the cloth with tbe eggs into a pan of water, tbey were
rinsed off with a few quiek motions, WitllOut any tetliOllS picking aud rin8iug the eggs free from

particles of moss. In arranging the eggs for transportation for a short distance, the nse of the
cloth pah~beA i$ undouhtedly 11 goo(l method. After fiHing the boxes they were pla<..-ed in the

trays, and the trays adjusted within the zinc can, when water was poured {Ill until the whole cou

tents were thoroHg'uly fiaturated, when the lid WHS closed and locked and the case was rcad~' for

transportation to the batdling honse. A emaIl fee to the haggage·master excites considerable
int(·rest in the safe-handling of the box.

"Two trips were made from Ecorse to tile hatcbing house at Olarkl!lton, and about 1,330,000

('gg's were put into the troughs. Mr. Clark ba,'ing iucrea8ed tbe unmoor of tl'Otlghs to fifty for the

purpose of receiving tbe extm supply of eggs. Oue baH' of the f'ggs wt>re the property of tbe

commissioll, the other half to he controlled by Mr. J. P. Clark, of Detroit, Mr. George Clark, of
Ecorse, Qnd Mr. N. W. Olark, of Clarkston. The eA"gs received a.ttention from the second day
Dfter the'Y were placed in die troughs UlitU about the middle of Janua.ry, the eYe80f too embryo
then ~howillgdi!l.tinctly, and the subsequent lass be-iug very smull.
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,J Upon l'eceil>t of tile iLl&t1'lwt,ionf> to "hip ~ quulltit,y t)t' eggs to tlH\ 8tah' (\ommi",;,:,il)llt'r~ of

California, a caf'ie 8imihtr too Mr. Clark's was made, SUhStitllti rIg' It good Ijuality of till for tIlt' zinc.
allli mldiIJg a N(>1)()wl sf/ltaro CUll, Jurg'c eUOlrgJI to con cain aw Clal with the trays aud ('111*, and

leaYe the space of an inch on all sides.

"Arri\'illg at Olarkston Oil the 18th of J anUJUy, tlJe- wpallu'T WllS cOlJ.~jdl'red too sen~re to ll<lzard

the 'i'ohipme,nt uf tll~ eggs at tlH\ timt', antI it was ddR~'~'~1 IHlti! tlw 20tu. The thkk \\\Jvel'illg 01'

fI'OZ(~ll snow and ice jll'l,vented tIle pnssihilit,Y of obtaiu iUg" UlOsS~ llUd It goud quality of 8JlOlIgI< wal';

sllhstltnteil. Tlti8 WIHl preparel) first uS whiJlpilig out Oil' cfl]eareous (llll'<t tbat it eoJltaiucd, and.

aftl'r being cut ill tLJin .\;lices, was t!lr/l·onghl.y washed t1l1'011g11 sen~ral dHllJgl;>S of WanD watel".

Pieces were then fitted to the bottom of tbe cups, l~lJIl wllije f:'.t:llHlillg in a pnn of W;Jtl'r a half

tabl~svoonful of ~ggs was poured ill, a thin slice of sponge, fitting the iusid<:> of the l~ufl, laid

lightly OFer the eggs, awl tue reUlitindl'r of t.he "pooaful {JlllUC'd iu. w[u~ll a, t IJird piece of I'llongtl

WitS lJut over tbem tQ co,'er tllem. The tray, with tlH' cups, was thf>1l put ilJto nlP illlll'r cun,
whicb was placed ~itlJin tile second call1 witlJ OIW illch of Nawullsl, tilling tlJ(' racant l'ipace 011 (he

sidel'J, bottom, and top. A piece of hnrluj)s Wlltl t.ied oyer the to]1; nwl thl.' wllOlt; plw.:cll uJlOlJ tile

spnllgs, withiu the lJaddng·bos~and the lid fastcued dowl!. The packitlg·llOx llllrl two half-iueh

llole..'l bored near the bot,tom to admit the ail', The filIillg' of sawdut,lt WIts cOllsidcrt·d as lI. IH'-ces

sary safegnard against the cold weather of the time.

liThe CR,se Wll81'Ut in charge of tlle lW.ggage.maSl:eI', HlIII I aCl'-.ompafJjed Jt tiS far as Omauu,
~ehraslm, attend illg to its trau sfer frllm (llle trai n til fl Utlther, amI reg-ulat ill g i 1101 posi tinn ill the

ClIl'. At Olnaha it was given in charge of the l'xpn'88 eOlllpall;\', awl HH:l mesSengN ill:,ltructccl as

to tile effect of lll'u,t and (wId upon tl\(~ cg;g8, \tnlI a lettk'r e~)tltaini\\g filII instruction" serlt with the
box to be delivered to the messenger at Ogdell, where the hox was truJlsfelTed to Iii;.; care, tlH"l'C

beillg 1I0 fUl'tber change of messellgt'r between that \llld Ban l;r~lJl(lisco. Califorllia. On two sitles

of tLe DoX, ill di6tinct I(~tters, was Ilrinted the caution, 'Fisll·f'g-gS; mn~t lJot b~ jolted or aI!llwl'd

to frel.'ze.'

"The weather continued cold throughout the time th(\ f.'g"j!$. wel'f\ (1I\ the wa~" aud they

arrived at their delStill!1-tion in \'1"1'-" bad conditjon. Mr. ,stOJJt\ nt.tl'ilmted tIl(' allmage to tlu> lise of

Blmnge, and the !Sawdust packing IJreveuting ventilatioll. Mr. Hudolph Hessel, an c.\:jJt,nel.lel·l\

fisb-culturist of Offenbur~,Gf'rnrany, while visitiug 'Vasbill!!"toIl, inforlll{>!l me thll-t b(l llUd u"l'd

spollge for pa,eking eggs for long di!iltanc(.'s with entire success. The hH.:k of ventilatIOIJ is a Dune

probable cRUse, though the description given by Mr. Buckland of the method !If 1,~wl;:illg tlw I'gg~

l'e(>,eived from Seth Green's E'stalllisLment in January, 1870, was similar in til(' fact that, tIll'- (;UPS
cunta:ining the moas and egg~ -were bnried in the sawdru;L A. smflll qmlU1ity,l'ee-eh'ell from 1h.
N. W. Olark at the SmitHsonian ID~titutjotl tbis winter, was packed in tbE~ 8amc wanllCl", ulSiUK

sponge and burying the cnps in 0. pail of sawdust, Bud t.hey Wel'e f(lund to he all alive llfter a tifty
hours' journey. .

"The necessity of a oortaiul';upply (If oxygen to the eggs lIas been very tborouglll;r pron>ll hy
the l''t'.sea;rehe% of Vi. H. Ransom, M. D.~ of :Nottingbam~England, puhlh.hf'd ill the :l:i:rBt ';Q]ullle, of

the '.lournal of Auatont.y and Physiolog;r.' The experiments were made while investigatillg" tlle

nature of the rhythmic contract.iolls of the yelk, knowil to oecur in (he liviug {'g-g~ of fi,;lws.

Among several experimt>uts, in which by ing<,uiolH; metbod!! the (lXygNI of tbl' :ltmo!lJ'Il('rt~ wag,

kept from contact w-ith tbe f'ggs, tholl£ of the sticklebllck beiIlj.\' eUIIJlo'yf'd; llf' l',-!!ltl'l'> as ii/flows:
Ol'I therefore 1Ilade a- 861"1('8 of suftooative expel'lmellt~on ill:lpn~gnah:d and UniUl[ln'gnutell

eggs, Using aerated distilled water in cells, aJJ of the C31Jacity of .Ov t.:llbic im:JJ, se<'lliug tlw t:l/rers

'Vitb hot wa::t,and :vilrying the number of eggs in each cell. Five obsen'atiolls were wade with
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unimpregnlltl'd egg,';, havillg', l'especJin',lr, f.hil'ty·fj,e, tltirt.,·, eighteell, nill(" Ul]d sevell eggs ill a

cell; and altbough, in conseqlu'nce of the aceidentalloosening of tIle wax, nmi the entrance of n,

little bubhle of air, the duratioll of th(' eontraeti()lls WllS not in all eaRN\ inversel ...· ns the nllllllwr
uf ova in thH cdl", yet, tbe gt"ncl'nl result was rllythmic eOlltraetioll, alld tIle pRcudo cleaYage eOlI·
tinued longer in the ct'llfl cOlJtnining the smaller 11Ilmher of ovn, the f'ggR whicb lny lleare!'lt to tIw

air·bubhl{~ always being tht· last to cemo;e to (]](H'e; tlie aecidetlt,al 1itilure of tlle luting a1'fonlillg

thu~ additional evitleuc(' of the ilil})ortance of OX,HWll. III nIl the ceHfI the contraction ceus('d ilJ

from twenty·thn;{\ to thirty hours, or oue·fonrtb of the timp thl'.'>' contilmed in aerated water n,nd
unlimited spacp. I"iv(\ ilimilar obsen'atiOlHl were mHtle Oil imprf';gnated eg'g's, wit,ll fort ...··eight,

thirt.Y-eight, seyenteeII, ten, amI Re\'en cggs in eaell cdl, wit,h similar hut mom marked result.'!;

the yelk [~ontradiom; {'eufling earlier than in the uuimprf'gnated ova. 'l'be c1elnr age was mnre

rapidl ...· ched{ed than the pseudo eleavage, awl gtill more !'IO than the ...·dk lIont-ractions. Senoll

experiment;;; were thcn made to ascertain the relative dqJeudence upon HI(; prl'sence of OX.Vg-CII nf

the movements which re~mlt in cell multiplication and differentiation, and of the lllllscular COlltnw
tiOllS of the embryo (\()lllp~Lred with t.lw yelk contrlK'.tiolls. 'l'wo llealthy dcveloJlillg ova wert\

senled in similar cells at sevellt,r-six, ono hnndrcd and one, one hundred and twent~r-seven,one

hundred a.nd fifty, and onc huudred antI seventy·four hours each, after impregnation, and two free
('lllhryo8 at twenty-four and fort.y-eigbt hours after hatching'. Although tlw proportion of active

organic matter to tll('\ medium was so n>ry much less than in the l)revious experiments with rec('lltl~'

impregnated f'ggs, J-et the process of development ceased in all in about se"eu bours l and the yl'lk

contractions did not colltinue more than eighteen hours. The movements of the heart continued

:tbout the same timp, those of the trunk ceasing before the hl'art. The em br...·os in the lat"r stages

of development more quickly ceased to moye than those in tbe earlier. The inference is, I thillk l

liOt to he J"esistcd, that oxygen in the surrounding medium iR an essential coudition of the exercise
of the }lrO)lcrty of rbythmic contractility possessed by the food yelk, as well as of the fh,sile con

tractiJit,;y of the formati ve yel\{.'

"Though Dr. Ransom admits that the quantity of oxygen consumed in these movemcnts

appears tD be veQ' minute, set it indicates that, a large quantity of eggs, confined, in a small,
air-tight space, would consulIle the oxygen to an injurious extent, dnring n, lon~ journey,
and «ufiicient nmtilation is to be considered as one of the nceessities in packiug' eggs for

transportation. The sawdust that filled the space nround the inner can, in the CaHtbruia

.shipmeul, was I:l'owtled down with a piece of board, and may have, in consequenoo, rendered the
package more eOllll'letPly air-tight than in the sbipments refe:rrorl to similarly packed. A later

shipment arrived ill most excellent condition. The cups in the cases were made four by fonr
inches square, by two deep, with no packing between the enull, (l,nd the eggs packed in mOSi'.

,The most ample Yontil atiou was proYided for in the egg·caaes. The oxygon given off by live m IfSS

is probably the principal reason for its special adaptation in packing eggs for shipment.

I' Dr. Raus:)m's experiments Oll t,he effect of heat have also a practical value in tJ.Je trea;ment

·of fish ova, both in transportation and in the troughs. He says: 1Some eggs on the stage of acth'e

'Contraction were cooled until tbe thermometer placed on the cell .stood Itt 32.0 F. They all ,became

still, and their yelks globular. They were not frozen; and I do not doubt that their temperature

was higher than that indicated by thc thermometer.' The contractiol1s were afterwards, restored
by a weak galvanic current. In another observatioll, 'I froze the water in which the eggs Wf>Te

l>laced, so tha.t BOrne of them were completel;!" amI others incompletely, frozen. The frozen eggs
were all more or less opaque, and had their inner sacs ruptured and emptied of yalk in various
.. /

.d.egreea, God their formative yelks lobulated and darkly granular. Those whioh were leastfWzen
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were slightly opalescent onl.r, anu when allowed to thaw thc.r contracted R~ before, ultimately

going on to c1f~a.ye in an irregular mannpr, the ruptnres ill their sacs havitlg bealed. Sliglltcl'

retluctioUl:' of temperatures to 400 P. anu 4HO F. retarded without destroying the colJtradiOIIS. In

Bueh caNes tile commencement of cleavage was delayed. By raising the temperature lllodcratl~ly

the movements were accelerated i hut at about 130::> Ie. (it is difficult to speak with certainty of t1w

temperature actually obtainell by the ouject) the (:olltraetiolls "ere tHTl'steu, Uw ydldJall

becomillg globuJa.l', and the oil-glouulcs lwin/.;' scattered. Such egg's, hl)wc\'cr, soon recon'red
themsel\Tes when left at 5tP F., and cleft ill e\'Cll less time thau eg-gs did which hall uot lwell

warmed. In other e~g>l, heated ill a I~halllhl'r at.. 10:} F., the el.lavage was n'tarded to tiJn'e tiUH'S

the usual period, amI when it took lllaee wa:,; wantiug- in symlll('try. The ydk ll('.~a-Il to become

opalescent at auout llXJo F.; uut a, true cougulatioll of the aHmllHHl (lill Hot takl' pl:we, the ,\'{'lk

ueiIlg iluid and opaque. Thus u temperature too low or too much elevated l'ptar(ls OI' arl't'sts

tLe contractions, but theS are not dest.ro,ycd lJi'fore commenciug- physical and ehemical ellUlJgl'S

set in.'

';\Vhether the point at which the contractions of the .yclk Ct'ascu was tlw point at which

vitality left the egg, might or might not have been t.he fact, lIllt it is (Illite edtll'llt that the egg

wa.s, at the temperatures stated, in an almorlllal statf', aml the necessit~· of ~u"tailJillga t{'1l1IWI';"t

ture around the eggs of fishes between these ext.remes is apparent, if t1wy are to be kept ill their

most favorable condition.

"Mr. Green und .Mr. 'VilUlot both proeured eggs this season from t.lle Detroit Ri\'cl'. Mr.

Green made use of a newly devised apparatus for hatching, that proYed to be a lll'lst l'xcdlellf.

contrivance, hath for tlw economy of spacI' and the facility for earing for the egg.... 13,\> this

method he will be enabled to hat.ch five or six times the quantity uf eggs in the same buildillg.
The soung fil'hcs were distributed in aceordltnce with the excellent plan adopted by the Nt:!w York

commissiouers for supplying demands from all parts of the State, without I'xpcnl:;t\ on a,pplientioll.

"The suceess attained by tlH'8e Plws(~\'ering experiments is HOW eOlllplete, and the \Vhite.fisil

ma;y ue restomtl b.y artificial propagation, to tile saDie extent. fiR tbe Salmon; or the Brook·Tnmt, or
the shad. As has been ShOWIl, the \Vhitn·filSh has advuuta-ges in this partieuJar that. the other

species have not. The obstruction of streams is 110 obstacle in t,lle way of tlwil' Illultiplicatiou,

OOeautJC they have no n(~C{'R~,lity of ascending them, and, unlike the Trout aud the Salmon, the.\'

cannot be suspected of eating each other.

II Attemptl'! at feeding, the :roung fi~hes have all been f,dluMS, and the onl;r natural footI that

has been found in their intestines is the species of DiatOlnacea: reported by 1\11'. Briggs. But as

they are more vigorous and strong in the earlier stages of grnwtb, there is Ilot the Name necessit:;

of caring for them until they are partly growu, and theS should he put, into tile waters they am

-to inhabit soon after the ovisac is absorbed, autI allo~'erl to tintl their IJRtllrlll foo(l for themseh'es,
just as the young shad are treated when hatched artitieian~T.

"Artificial propagation afion18 advantage.. that compentJate for all the ovcrth'lhing and losses
tbat the tiilh fauure sniler from man and natural c:tUSBS. The great numbers of eggs found ill the

ovaries of fishes in reality afford little evidence of their capacity for populating the waters. It is

a :fu.et~ illustrated in neaJ:ly if not all umnehes of thtJ animal kingdom, that the most fecuud spedcs

do not, uyany means, increase the fastest in numbers, but fmm the greater evils they are :-;uhject

to, a.nd the greater number of' enemies they en(''Qunter, there is such a fatalit,Y during the ourlier
stages of growth that the losses balanoo the numbers produced, and II'S!; fecUDd species, by being

better protected, equal them in numbers. The most perfect illustrations of this tact may be fbund

n.mon~our lake fishes. The mUSkellunge, Bsoir nobilwr, has a very large number of eggs. A cast
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of the ontriei:'l of a larg:c ft,ltJ1l.1e speCiml'II, ~l1Ulle hS Dr. E. Sterling, of Cleveland, Ohio, is in the

pOJ5Se"lo\iOIl of the SUlithlo\olliau hlstitutioll. 'Ibe o\'arit~S measure over two feet, in ll'ngth, anti the

eggs are about tlle "amI' diamder as those of the \Vhittdish; tbey t~lllltaili at least five timf'1,l

:lH IllUllY egg-s as a pOllnd \ViJitlJ-fish, and yd, I1S regards numberi'l, the muskellunge is a compara·
tiYely rare fillh. Tbere arc, umlouhtellly, exig,meies attf'1ltliug the egg stage of this fish that will

ac('ount for this fact.

"III tILt' ease of the \Vhitp.fishes, tllOugh :mnllaB~' depositing millions of e~ms; the tlelicate

nature of the elll hr.'Il, aud tlw'numerous spawn-eaters, efrect It certain balance of numbers with
relation to the g:eneral 1hume of the lakes, .'\0 that, up to the toj me of the early sfttlement. of the

Lake regioll, the fi;.1h wpre fotilHl in great abundance. TIle netf; now came in 3!'1 an Bdditiollul agent

in prf'ycntillg the iucrease, the pound-net, partieu]arl;y, killing a large pen~entageof the fishes that

lwd llOt matul'l'd .'lufficiently to assist the increase by depof;iting spawn, aud in cOllsequence the

nlllllher~ of Jishes were I'll pillly reduced.
"The care ('>f the eg-gs in the hatcbillg troughs has proved, bC'-'P.'{jnd 'Illestion, the frail Ilature

<Ji' t.he eggK of thl; ''''ilite·fish. 'I'he.y are smaller, and ha\Te a much t.hinner investing membrane, or
!Shell, and I.wse llot the same, endurillg' vitalit." that the ova of the Tront and Salmon have. So that

ill the open wat.er of Ute lakes and ri\'ers b.v far the greater number ll-re lost heeause of til(;

di8t1ll'Il;l,nee of the bott",)!ll by thc autumn storlU~ and the deposit of sf'diment from the mutldy

water, the failnre of man;y of the eggs to come in contact with the milt of the male fish, tile

myriiulo; «evoured by tbe army of spawn·eaters, fiIllI the ailditional evils of pollution of the watNs

from the drainage of eities, manufactories, and saw-mill!', an(1 the dra~g'ilJg of sein('s over the

IlIHlWllillg heds.

"A qnantit;r of 'Vhite.fhih e/(!(i:'l taken from the bottom 01 the Detroit niver, a "ery extensive

spawning ground, while drt'dging in company with Mr. George OIark, at the close of the spawning

seasoll, were found to 1)(\ deatl and whitf'. or 80 coated alld stained with the black ooze that they

-COlllll not have survived. In the pond on Grassy 181.al111, where as manN as tp1\ thOWlUIld fem:-lle

Whit(',1ish deposit their l<paWll in a seUSO)), we 'lmcceeded in taking between fifty and sixt,yemhryo

fi~lJc:-l, hy drawiu§! a seiJH: lim>u with millillet; awl a diligl'llt search through several hours at the

surfah' ill the month of April.

" III ohviating all of tlU'se evilf'l, artitlcial propagation Hsserts itsad,antage, and though the

numlwl' of eggs that may be handled is exceedingly Sllltt.}! compared with the millions sown by the

fishes, .\'I't tile nUlIllwr of fishes prodnced may reall;\' eX('R,ed the present. produetion ill It state of

IIatl1l'l' , This a8~wrtion has a,mple proof in the restoration of fishes in reg-ions where they have

beell lH"lr!y extermitlatf'd, and evell where no cha.nge waa made in the reRtrictions upon tbe fishing
that might ha\'c assillted the inl"reaOlc.

" The expmience of the past few years IHIS proved entirely the possibilitj' of illcrea8ill~ the

numbers of the 'Vhite·Jhdl by artifieial proI;agatioll. The running water in the troughs supplies

the ctlIHlitions required b;y the eggs; the fertilization of the ova in tbe pan brings every egg in

contllet wilh the milt; they lie undisturbed llTHI free from injurious 8ediment 01' filthy water; tbe
spawn·eaters have no access to them wlmteVl;r, and the cl('OO eggs arc immediately removed frOID

~ntaet with the living ones; the young fish a,re under control in the troughs until the ovisac is

absorbed, whe,n they are readJ to be placed in their natural home, the cold waters of the Northem

Lakes.
"The experhnents of Mr. 8t>th Grt>en and Mr. N. W. Clark ha.ve reduced the 1088 of the eggs

to all incon8iderable number, and with Q small outlay of money this fish maJ.' be :restored with a.
success equal to that of the shad in th-e rivers of the Atlantic <lOaIit.:
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"The IOtlscl> in th(~ fr;y l:\tage meri t {:ousideratioll, though there i;; e\~er,\~ eYidenCI' to lwlie\'c

that tiley are "er,y smull. OWe! g'mat adnlutap' ill f",vDr of flU' yOlUlg \Vhilt·.-tish is its l<trl'llglh

aIltl vigor almost from the tillll' it leayes tlw f>g-p:, aud its disJl0l>itioll to st\ek tlle sllrfaet', as
oUJ'lerveu in the tl'onglJs am! wlJere tht·y W('l'(' ~\I'(,1l ill their llUtural t~Ulltliti(Jll in Detroit ]li\'t·l'.~'

DlSKAHES.-Notlliug definite 1m" ue~m ascertaiJwtl rcgardillg till' tli"cases to which 'Yhite

fh;h arc liallie. A roughuess, howc\'t~r, Oll the st~ales llJ:J,\' h~ ohst'rn'tl frolll about Xfln'lJIht'r 15

to Nflvewber 20. This roughllt'ss has the appeanlllee of small tuuercles, am] is UH.st apllarellt on

thB sides toward Hw Vt'llt. The muh, fish if.; l<aid to exhibit tllis po>;sihle symptom of t]isease the

more plailll~'.

)Ir. j\lilller~s olJsen>alitlns on the \Vhit,,-fi,\o1h, with n'gal'll to its heing infe,,;ted with pumlilites,

led him to write:

"Tlw "V\'lJitt:dlsh, a,s far as my ohser,ations h:l\'e extellded, is illf"t'stel1 wit.h t,,·o f'xtel'JlIlI alltl
two intt~sbua.l parMites. The cxterllal olles are a Ct'llst:lCean, a ],enuro, <J lid all 11 IHwlid, tIw lcldlt}j

Qbddla pUlIclafa,. The lernean was found ouly ill the lJetroit Ri \'el", adhering' to the UsIJ 011 the

dorsal region, and with its bell-sbaped "ut:ker hurit'd iu the l'pitl"I'mal "heal1J of thc .seales. On

the '\VlJite·fh;h swimmiug in schools lIear t.he J,ml'fllCe :ll'Ollud tho t'<lg(' of tlH' pUlJlI ill Ih't,roit. River,

it coulll be detedeu by c!oJ5e examination fastencd to the tish. Therc Wl're lSehlom more tbau four

on OIle fish. The Lake Herl'in g, COil filled iIi the Slllll t' pOIlll, swam ill dO"I~ coutad wit 11 th.~ \Y hi te

tish, hut in no iustancc, although careful OhiWryatiollS wen'. made n,pcatelily of illt; lIcrrillg' ,"",hilt'

in tlw watflr aIltI after captLll'e, was the lernea.\l t'Olm d UpOll the.m. 1II Lake 8uIll'rim they an'

fOlllld hI he numenm8 on t,he 8i~eowet.

"l'be lcltthyobde/[u, a hwch of thrt·e·fourths of all inch long, gra"·i,,h-white ill eolorJ witlt

brow It tes/Selated markin gs, WlU, seen ill great lJUHIbel'S ill the mOll til of April, whih· tl.w fi~iJerlDnn

were lifting their nell. from a.bout fift;-,' fatllOlllS ~ome fijh~ell mile8 out from K"J1oshn, ,Vi/Seonsin.

'fhe;y oovered the !lets and fi/Sucf! of all speeief!, amI fell ill snch lllllllbel'S 011 the deck that it, became

slipper;-,', and an old coat \Val:! throW]1 dOWll for the nl:llJ who was lifting the gang to stantl UpOll.

They wertl very tcnaeiou8 of life, liviug fur a hmg time OJI the dt'ek, awl for Mwcral (la.yS ill tile

bilge-water of tlle th,ll-boats. Tlw;)' were in sud.l lllllllLers Ihat it wafS difficult to deeide whetlwr

tht';\' !lad a !Jreference for any 8pecil's, nnd were found tilled with blood both ill the gill~ awl while

attached to the bod.", tlJollgh it was difficult· to inHlgine that they could fill thelllsdves with Lloud

from the epidermal slteath of the scales. They were thought to lJe most lllllllerous 011 thc White·

fia,;hes, as they were in greater numbers on them than on the Trout't the Lawyer, or the Ci ..;cu, the

only other fishes taken.
"A pr(wailing but mistaken opinion in the vicinity was that the ,"Vhih,,·fish fed lll'on tIle Il'l"Ch.

Dr. Hoy's iuvestigatiOl,H;l disproved the notioD, allli all eXlUllinatlou8 of stomach (,on tent.,.; confirmed

thi8 faet. One of the intestinal parasites resembled thc leech somewhat in form. The ot,her was

an l!:chinorhynch1ls. 'l'hey were ne,er fount! witllin the stomach, Imt always in the tlllouel1:t1

portion (If the intestine ueur H.lfl llIoutlu; of the crecll.l tubes."

METHODS OF C.A.P'l'IJH,E.-The methods emVlo.red whereby the largest l.lUmbers of this iio-Ii

muy be w,ken varies in different localities. At Whitefillh Point, Lake Superior, tIle f,:"n'atl'l"
Part of the catcb is made with pouud·nets. A bout the A]lost1e Island!'! the ~ill.net i..,; used

at aU times. The best grouuds are along tue shore from AslJ,land to OutOlHlg-OU. From Grallll

to Sauk'8I8land the eatch of White-fish is m:u:le with poulld~nflts ill the spring aud gill-lIet:; ill

the fuU. Atthe south e~ldofLake Michigan then" are no pound~tlet8; the !ish, CO.ll&quclltly, are

of large size-The \Vhite-fuJh fisberyof Saint Joseph is carried on far Ollt in Ow lake, Jhrtllerl~'

l1eal't'1' shore. Abllut Little and Grand Tmve1'8e Bays all the pounds were. blowl.l awa;r 011
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October 26,1880. They were reset and were a.gain destroyed at the end of November. From
Bay View to Evanston pound-nets are UJ:.ed exclusivelr.

ACTOI'R the northeru end of Lake Huron, from the Straits of Mackinac to the Detour Passage,
the \Vhite-fish lIre followed h~' the fishermen with pOllntl-nets as far as twelve or more mile8 from
shore, amI with gill-nets fifteen to twenty miles. At Port Ontario, Lake Ontario, gill-nets are
extensively llsed in the capture of \Vhitefish, and at 'Volfe Ba,\' it is remarked by .Mr. Peter Kiel
that the~' cunllot be caught with hook amI liIl(~ at any sea,soll of the ;;rear. Mr. Lanman 8a~'s

that they fLI'<: occasionall,Y taken altmg l'I:1adawaska HiveI', and that he has canght them with rod
~tnd line uelow the falls of that rh'er, at its confiU~Ilee with the Saint J olm, in the early part of the
summer. The same writer stat.es that in Eagle LaJ;;es the \Vhite"ilsh is caught ahuntlantly b.V torch

light with dip·llets, Of its capture in the Grand Lake, Mr. Lanman writes:

U Some ;years since this fish was abundant in the Grand Lake, where the writer, in the month
of Mar, saw great numbers taken out, of gill.nets set for gaspereau, and thrown away by the fish
ermen us worthless. At the sallie time, the writer caught a number of them with rod and line, in
one of those small pieces of water connected wi th the Grami Lakc, usually cn lied i key-holes.' It
is occasionally taken ill the Saint John, throughout its whole extent.. In the harbor of Saint JOhll,

in spring, it has been often caught ill the seines and weirs with the gaspereau, and saltetl with

that fisu, because its value was not kno\....u."
The 'Vhite·f]sh caught in Green Bay, Lake Michigan, are thus preparetl for shipment, if as

frcsh fish: the gills and viscera, are removed anrl tl..te fish carefull,}' washed.

Referring to the west shore of Lake Michigan, down flS far as Manitowoc, WiscoDsin, Kumlien

thus writes in 1880 in regard to the Vt'hite·fish market: "The demand for No.1 White-fisll is steadily
it)(\reasing, lind as bigh as seven amI eight cents are often realized when the 8uppl,Y is not abun
dant. 'l'he average price for the whol{1 season Mr. Niquette elitimlttes will be a trifle over folll'
cents IInr pound, three and a half being paid to the fishermen. The demand for fresh fisb is ~;ucl..t,

and the facilities for shipping so good, that very few White·fish are salted now. In 1870 there

were about 3,000 packages sent from Two Rivers, while in 1867 there were above 6,300, and tor
187f1 there were not over 1,000; but a mueh larger amount of fresh nsh has been shippetl. The
vieinity of Two Uiv.ers liaR IOllg been a Doted ""llite-fish ground, and still keeps up its reputation j

bnt ouly a, few miles to the south, oft'Manitowoc, it no longer IlUYS to. fii;h for WlIite-fish."

At \Vaukegau, Lake, :Mi~higan, 'Vhite~fis}l are, largely smoked, At Oswego and vicinity, Lake

Ontario, no 'Vhite-fish have oeen salted 10r five years. Of those shipped from Port Clinton and

viciuity, at least two-thirds to three-fourths eome from Canada. Fh;c .rears ago not more than
oue·half were rceeiveu for shiIlment from Canada. At the preseIlt. time more are being sent from
this plaee. Hum {1Vl'r. This uusint'sH hal> steadil.r increased since 1855, the increase being the most
/striking since 1865. "At tl..te falls, 011 the Madawftskn m,"er," writes Mr. L:mman, Ii the inhabitants

take auout forts barrels t'very ulltunlIJ, which are cured in pickle for winter use."
AnuNDANcE.-The following observations Oll the aUl1udance of White-fish in the Great

Lakes were made by Mr. Kumlien:

At Dulutll, at the extreme west end of Lake Superior, and in this vicinit;y, the White·flsh

ranks first in importance, Mr. }[cClau thinks t·l..tat, their numbert! have not decreased since 1870,

but that the fishing must be carriell on in deeper water than was then ueooasary.

Three reasons a,re assigned for the decrease of White·f1sh in Huron Bay, south of KeweenaW,
Lake Superior, and vieinit;)7, during the pastcfifteen years: 6Qwduat, navigation, and overflshing.

The fi.8h are here placed in 6 ,. live·box" until required for shipping. As many as aeventiy·two
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half barrels bave been taken in one pound·net at one lift (net thirt.\'.fi,e feet). The~' here ntnk

first in importance, are abundant and vcrS large.
Along thc shore of La.ke Superior, from Ashland to Ontonagon, V\Thite·fish rank first in impor.

tance. In the vicinit~t of .Marquette the decrease of this fi:,;!J, according to Parker, ha~ !reen vcr.\'

great within the last fifteml years, aUlI especially since 1877. At V\'bite-fish Poillt tbis speci(>s
ranks first in importance.

Down Green Bay 'VhittdislJ are becoming more abundant, at Guamieo the proportioll ao; com
pared witb the abulidanee of Herring beillg about one half barrel of '''Lite·fish to tift,y (If Herring.

Ten years ago "",'hite-fish were the most important, bL1t have heen driven from their o;pawning beds

in the rivers b~T saw-dust and other caUfOes. The largest ilauls here are made by gill·nets through

the ice in wiuter. The appearance of this fish here is very iITe~Hlar, often abl;cnting itsolf for

several :yearH froUl hitherto favorite ltwalities. In ,Tune, 1877, Mr. LCH'lltJ, of Pen.9ull kel'; caught in
one pound-net 8(wen 111U1dred half barrels, besides 1l11ippiug' a large quantity fft'sh. They wt,>re all
Xo.1 6!:lh. As Iligh a uumber a.'l fifty barrels were taken from the lIet in one morning-; other nets,

which were set on either side of his, took 110 tisil. l\lr. Lt;vell(\ ChOlW a It'llge of rock, ha"illg it

lill:llt coating of mud, for the spot 011 wlliell to set l]is net. One of the fisll which he caught weighed
eleven pouuds; !,Iinee this large catch many other attempts ilaye bef'n made to cateh fish in the

same IIIace; bll t wi t.hout any gn~at, SllcceS8.
The most important, fis!J on the west coast of' Url'en Da;v is tho \rhite·fish. In 184;1 the priu.

(lipal spawning heds for this fish were ill the riYers. In 18{j:~ thirty- six ban'('ls were takell at OlJe

lift of a pound-net; now, fi\'~ lmllured pOHndg are regllnled as a very good catch. In 1~7S the

largest catch on record was eight hundred and fifty pOlluds. lu 1850 the most profitable grounds
of tilifl region were in the Menomonee Hivel', when~ the;r were tuk('n ill racks on thdr return from
spawuing. Six hundred barrels were often taken on one rack during the autunJ1J; 110W, llOt. one
example has been caught in the river for twelve Y1'3r6. 'rhe same l'anse is assigned f01' tlleir Ilis

appearance as from other ATouwls already spoken of'. A bout 1859, and a lew ~-earspre\'ions to the

introductiou of the pOlllJd-net, the greater part of the 'Vhite·fish waR 1akcli in spines clo8e inshore,
usually having 11 warp of only thirty rods. III Jnl,Y and August of !l:I7f1 there W(lro large rnns of
small \Vhite-fish-finl or six inches ill length-on Pes!Jtigo :Bar; Olle f1sbermau took out sen'ral

boat·loads, and, oil account of their small siZt', was obliged to throw tlwm awa;\-'. It wa~ tllOught

by the fishermen tlmt thl'lle fish ha.d been artiticiall)' hatchnd hS the 'ViSCOllSiu State tish com·
mission. A more liIen"ihle pIau on the Illtrt of the fisbermen would ha·,·(\ !w..ll to replace tlWIll in
the water to grow; finding them tHO small for Ilmrket.

The temperatnre of the wa.ter is supposed to ba\'e a ~reut illfhWllee llpon thl~ mo,-('ments of

tbis fish, especially at the time of their arrival upon the feeding gronllds ill spring. ''In wintl'!',"

suys Mr. Eveland, "the;y seek deep water and live npon the' wintN fl>(~d'-the so·caUed' Wllih'

:fish Worm,' which the.y !:leek upon a muddy hottum; but about the middle of ,June, on Ull avcra~t',

the water becoming warm enough, theS strike inshore on sandy or on slightly grllvpllS <!lwu!l1

and bars and entirely change the character of their food; at this time feediIlg 011 the' "hell 1('1',1'

(IUlmU mollusks)."

Towards Cedar River the ~'bite-fish are more plent.iful t.han between Pl'shtigo Poiut lltld 1\11'

nOIDOnel". They alone are taken almost exclusively in deep-waleI' pOl1ml~netl>.
At and bear Green Bay City the White·fish bas been for years Pllst the most a.bundant sllel'i"8

of fish. It is now, acoording to the fisherman's language, "played ont."
This fl8h is first in importance in the waters at the north end of Green RaJ. Tbe principlil !'IlIlS

OCCurdoringthe spa.wning IJeBBOn. There are a great many spawning grounds ill tbis section, e8tfe·
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chtUy about the islands. After spawning tlwy retire to the deep water in the ]akl'. In 1879 thl~rc

w'ns all increase in the cMch of \Vhite-fish in tlwse waUJrs. A point opposite the 1IIOuth of Esca

JHIba Hi vcr is rcgardedus huving vcry superior nrl'\nnta ges for the {lroti tabl e ('stah Iisil ITll'1J t of a

hatchery. In 187!), neal' the month of l\Ia,nist.igue River: ~~ specimen weighill{; twenty-nine pounds

wus caught.

Hetweell Manitowoc ami \Vhitefish Bay the \Vhitc-tish is of the first importall(~l" At nenrl,\'

all the fhshl~ries the hest. runs occlir durillg Angust, and September. A \'('ry few are takl'll ill tIle

spring iII the pound-nets at Cedar Grove. A great muny Rlw,ll "nlitt\,fi>lh are taken in the viduity
of IHilwankee. The "Vhitl~·filih ranks lin,t ill importnllec ill t,his sectjolJ. III 1800 the average l~atch

was one hundred to t,he lIet; it is now not more than oue-ci~Lth of that 1111111bm'. OVl:'rfh:;llillg' awl

the capture of the spa.wning fish are assigned us reasons for tltis decrcase. Theil' size hm; also 01

Iate II illl i n ished, many being so stml-II that, wt;\rp the lIll'slltls of tile llds 110t Rti fl: from b('i II'::'; tan'Nt,
tht:' fish eould easily escape. III this viciuity there are 110 spawning gTOUIIIl... of Jlott~,

At the south end of Lake :i\Iichigau t\HI varieties or grades are relJugnizl'tl, viz, the "shore:'

aUlI the" out-sid!;':' fi>lh. (nil' latter are fil'tIl{'r than the" sllore ,. grade and veal' shipllll;nt ,,·ith less

)OSlo1. The "outsidcn fbsh are taken in gill,]wtl$. and the otLers in pounll-lwlR. The "ont8i{le'~ fisL,

mor('on:-r, Ims a smaller head and reddis]l tins. There are no spawning' grollIH]fl Oil this coast:

fllul 110 'Vhitt'-fish, 1l0Ilse<jll('ntly, are taken iu autuIlln.

Uet.wl'pIl Glen Haven amI Saugatuck tlle'Vhitl'·:fish rauks first in importance. Cajlt..1..r.

Hrown says that at least thrc<d'ourths of the fish ta]>:t'll here are \Vhite-fish. He recognizes 110

lliftj'l'f'-Ilt \'al'ieli(;1'l, alIlI k[lOW,~ nothing of the" blood-fish."

Thcn, has bcen a lIt'crease duriug' the Ltl't ten years ill the waters lx:tween the Straitl' of

l\1ad;inae and the Hetour PaSf'luge; Ute principal cauf'lt' being, probahlYl that the fi1Sh have beeu

.Iil'! urlwd there on tlwir Hpaw11ing grnnndH. Ua}ltain Beuuett hl of tile ('pinion that fi;;hermcn

shnnlll he fll'ohi bited b;y ]a w from t,l,kiul! 'Vhit<\-fish after tIle first of 'xO\·ember. This gentleman

aSlll'rts positin'].Y that /,;ome of the ollce most famous 81Ja Wiling" grolllHls arc now entirel.Y ubandOtH'll,

lUH] ]1{; assigm; the above liS t.he (~:luse for this desertion. Too Hlflall tish are taken h;y rem:wlJ of

flU' H,W of !ilH,Hnm,hed seiues. Xorth Point, Thunder Bay, i~ cousidered t!H; best sput ill tllat

loe:l!ity for thc eapturt-' of the 'Vhite·fhsh-whcre it ranks first ill importance-and one of tL,e best

J!Oillt" of <I]] tht:l lake rf'l;ioll. A few are caught in gill·uets in early spring, hut the bulk ilS takl'U

fnllll the btter part of Sp ptember U11til wi n t'-"r, the height of ru liS be illg from toLe 10UI to the lut It of

:Xon'ml)f'r, at which time tlmy are spawning. It is thonght that the nnmber of nets bus tloubled

tllllilll! the last two yean;;, alHI t,ha,t the fish Imve decreased fully two-thinl" since 18M. FormeJ'!J'

H "rig ,: com!isted of about one Iltll1dn~d t,"'clve·roll nets: now, (If two hundred alld fiftS Corty-fi '("c

!"luI Jl(~ts. Olle rig ha" saHel] tWl'I\'~ hnudmd harre]s ill <I1lB season. ),1 iJI·refuse ihrowll into till'

stH'am", is 1mppm,cd to be a prut itic CIUt8fl of t he decrease in a.btllldanee of this fish.

'rile 'Yhite fish ranks first in importauee fn Sflgiml.w Bay. Mr. Fitzgerald, !.wwever, sa;rs tIlac
tlw,Y are alllluaH,v deerea>lillg in the river sein('!i', estimating the ;yearl,\-' diminution for each seine

at about. fifty Varrels. In 1878 three thoU!mnd White· fish were blken in the river, and in 1879, 1w

thinks, not one dozelJ, Seining for \Yhite·fish in the river was formerl;}' a very profitable busine!ls.

It if> still profitable outside tile ba)', ill the lake. The 'best b'TOlmOS are oft· Point Aux Barques and

eastward. Here the whole fleet of Lake Huron hlgs couKregate at certain seasons oftbe year.

They ~Pem at tltispoil1t to spawn iDore abundantly oxl the CanadiaJi than on the American shore.
Comparatively few are take-obert! duriug earlyspri1Jg, the princil)aJ. 8elUlOtl being from_}~a;y to

September. It is·tllOUgbt that thegreatlS'inc1't'aaed navigation in the river has dri~~UufWhite
fhd.. out jnto the lake ;f1od even th€'Te tbey are not 8S abundant '8'8 they were formerly.
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.About the Ullarit~· Island!:;, Lake Huron, White·fish rallk about third in importance. The best

time for fishing is. in October; some :lrE~ tal,en in illay and JUlle. Gill nets take them all tIle

Sllmllu',r. About Point Sable are tIle llJoo;t profitaLII~ fi"hiug grounds. The deeper the water. the

more ahundant, tIle ''''ilite-fish appeal' tu he. They spawn in large Ilumbers ahont the io;lauds
IUid at Gmvdly Point, It is thollg'ht by "hi tlshcrrnl'Tl of' this region tLat since 11:\65 the dt'creastl
of tJJis fish has heen fully one·lJalt

In l\J~lumee Bu.", Lake Erie, tIll' "'hite-fh;h are thonght to be al:! abulIIlant as tlte.r e"er were,

thongh the fadlities for capture are better amI II10re exl.t'n8in~l.v 11SI'(I tha.n ever before. Within th(\
last two years a, steady ilH;.rcase lws bcell Illtlrk{.d. Ihw, it is thonght, to artiJlcial propagatiou.

About Toledo ~rcat Hum her!; IHlTc been plallteil dnring tile last few years, and the tlniYersal H;rdict

()f the fishermen is that the \Vhih'-fi~h art' 011 the illeTea~w in tlmt rt:',giOli. In 187i; fort;r tOllS were

in o1le tlny l)rought into tlH\ Toledo market. The ~pl'illg m~tch is eom;idered as of liut" illJ!Jortam·I'.

Between the mouth of the Detroit, Hiver and 'Tolcuo, Ohio. the White·:\i",h ranks first ill impor

ta,lI(~e. On this shore the,\' are all said to he gom!.,;izml, mat,nre 1ish. It- is lJUt thought tllat th",y

arc on the decrease to itn.y perceptible extl~lIt·_ 1~l"tJTll Ottawa City wt'stwanl to Port Clilltn'lI tIll'

spring cateb of \Vhitt~-th;h is n\r~' light. '1'he thll run usnaIly COlIlnH'lH~eSahout th~' first of October.

Around the Hi ster I slit-lids and 011 i lIllUmerahI t' reef.., a re I'xet'ilclJ t spa wlli II g gwnlHI s, w h,-re llH'Y

are cau gIl t ill sman IJ umhers hy W<tIH]t',ring gill-Hettel'S. 'nle ca t.eh abon t Port. CIill t 011 f(Jl' till' last

tive yt'lUS is said to have be-ell ver.y poor. Gill-net fishing during- their "1m"'nillg- ,,{'aSOli awl OH'['

fishing' gellerally Rre 118~igIled as th~ reaSOIlS for tlJis falling oil". In 1S7IJ, Matthews & Hell, of J'ort

UlintOJl, had on their warehouse floor forty-seven tOllS of \Vhitl'·fish at olie tim!'. alld the next lillY

thirt;y tons more. At J-JUCllst Point auu Toussaint the \Yhite·fish are rtlportt:d as setree ill spring.

They there rank about fifth in import-alIce at lhat seaSOll. The runs are very irregular, .,ollle .H'ars

being fairly abundant and others T"er;y scarce.

Since 1870, in the viciuity of the Upper and Lower Sandusky Hays, the de(,l'ea8~1of Whllp,fish

bag ueell alarming. Its decrease, however, has heen irn'g!lbl', for in IH7.4 tlwre was q Ilite II large

catch. Since then the decline bas been greater eyerr ~:ear.

It is thought that the spawn is lIOW deposited in places where it !Jeeome" It pI''':,!" to large!' fish.

Some of the best 81'aw'uing groumls at present are on the reeti> oft· N(ll'th Bas!; amI Horth Hilli ea"t

of Kelley's Island; the principal portion of tlJe rtlcfl'l arc ill Uaua(li~ln waters.

J11 IS46 lUI'. Anthony was hired h,r Dr. Acldey, of Clevelaml, to eony,'y lJ. ]larty of stlllIl'llts to

tlIt'. famous Tonssaint. Illun;hes for a hunliug alUl fishing expedititHl_ '1'0 thf'ir Slll'prim', tilt·.\, lHtllll-'d

up in their seine some'Vl.Iite-th;h. Further attempts were malle 11:-' ~lr, Anthony, llideu by t\\"o

Ft'f'lldInJell, and in th~ IlloDlillg, utteT a whole nig-ht's work, he had taken llenrl,\' fifteell hUlldred
tiue \Vllite-filSh. The," IllUI nen'r been caught, 011 thio; groulU] hefo!'e. The lis}) Wl-'J'(' fa kl'H to Sail·

I!n"k;r, but the people would lIot lwlitwe that tlw;', had htwU tak{'u near their <:it"" III the liext

'yellr a fortY-TOil seine W:IS fitted ont, Hnd with it v\"hite·ti8h llmollllting" to n""llfy-nHl IllllHlJ'eti

lJal'rf'ls whf'u 8altetl were caug-ht; thiN was relleated the next yelll' with a 8illlilar sneep,;!;. III IH·iU

tlw first pound (twei\'e teet. deep) wag set, antI t.he n'sult was so sut:eessful t hat till' H'ine wnis dis·

el\rllt.~l. After f~lUr 'years' sne{~(,8sf1l1 fishing they moYt"d to the Routh }luiut of Rac<,,; lo;laml Hllll ",,'t,

ill thirty feet of wat.el'; tIliR attempt was suc(\('ssihl. At that time the Sl'll.SOIl lasted from SI'pll'm

001' 15 to winter; now, at tbe ~altle plncl', it only lasts for a few days ill 8J1rill~.

DUring the best fishing days of tbe 8eaBoll-in the fall-in the vicinit.y of Huron, Ohio, }l ton

of White·fish is I3-Ometimes taken from ten Hetl'!; tllil! is above the lJ,V('ra~e. 1'bey art~ t1wng'ht to

h&ve decl'ell.8ed tiny pe.J;' cent. since 18,;5. Before 1868 the;r appearell to he 011 t he iIlcrl'a~e; nfter

that yea~their_doorea8e bas been coutillUOUS to the pre8tmt, time" The diminution in their
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abundance is attributed to over fishing-. In heav;y weather these fish leavo for deep water. In
the vicinity of Vermillion, Ollio, the 'Vbite-fish ha.ve no spawning grounds. A great decrease in

their abundance has taken place during the past few ;\'ears. In 1879 thirteen nets succeeded in

tal;:iug but three tons of this fish.
In Drownhelm Bay, I.ake Eric, aud at and in the vieinit;y of the mouth of Black River, ",Vhite

.fish rank fonrth in importance. They were lUore abnndant in 1877 than during many previous

years. Between Black River and Dover Bay is a small spawning ground, on a rocky-bottomed

reef. During' spawning time no ""hite-fish arc taken at Black River or Brownhelm Ear. 'l'hey

are most abunda;nt in this part of Lake Eric during" southwest winds, when-ou their way from tile
shore to tleep water-the;}" are caught in tlll~ pounds. At Brownht'lm Ea.\, a great number ari! taken

in the spring at a point just above Beaver Creek. At Black River but few can be takcll , because

the nets can be set but a short distanc(\out from the shore; farther to the westward, however, the

nets call be set at a greater distance from the shore, 1I:y which mean.s the catch irs greatly incre<lsell.

In the neighborhood of Clcveland, Ohio, and in Dover Bay the \Vhite·fish are Hot ver;\'
abundant, ranking about fourt,h in importance. The runs are irregular, t,he largest onos occllrring

in the spring, that of 1879 being the most abundant ever ]..nown up to that time. The fisllermcu

there say that on approach of a wind storm they will run iuto deep water; if they arc frig i..I tenet!

when feelling or spawning the.y will not return to their grounds for a long while. 'l'he.y nre taken

only in mild weather. III the waters off Conneaut and Allhtabula, Lake Erie, it is supposed that

'Vhite·fish are not onc-third as abundant a8 in 1870, but siIlce 1870 the annual decrease has not

been perceptible. Near Painesville, Ohio, no spawning or feeding grounds for the 'Vhite-fish lmyc

been found; but on a shoal-some miles to tIll;; east-the gill-nettf'I'lS take a great ronuj' during t1](\

!Spawning senson.
Toward the ea>!t end of Lake Eric1 around Dunkirk, .New York, the first run of \Vhitc"fil>h

takes place early in the ,-,pring. In ,lune, .July, awl t,he early part of August also, large hall]s of

these fish are made; the best time is, however, from the latter part of 8eptember until Sovewher,

when a larger grade of fish, aIH] one whidl is preferred for freezing, is takl'll. Lately (ill 1880) ~ix

thousand pounus hom fort;r nets awl thirt,y-five hundred pounds from twenty-five nets are report('(\·

The largest baul in 1879 was nineteen hundred P011l1l}8 from one gang of nets.
.At Port-Ontario, 011 Lake Ontario, \Vllite-fl.l:lh rauk first in importance. Near Oswego this fish is

far fmm btliug common, and never ellters the river. "\Vhite-fisb, up to tLe;vear 18(i j l have bt'en Oil

the increase SiUCfl 1855 in the Yicinit.y of Port Clintou , especiall,y so during the years 1805, 1800,

and 18fl7. Since that tlnw they have decreased in numbers to a small extent. This decrea~e is

largel;y IDf'rely a snppositioll, arising from ignorauee regarding the mo\Tt;weut-ll of this .fish, amI t.he

application of' the latest and best methods ill fishing. Probably it is true that the decreas(l is in

the number that is caught, not in the Ilumber that might be taken. In 1859, forty·nine thousand

White·fish are said to have been taken at oue haul; 1lI1\UY were small and ;young; fully a balf of

this catch were thrown away before tbe net could be hauled in. .At Stoniugton Beach it is claimed
that se\'(;nty·fi\'e thousand fi8h hu-\'H been taken ashore by one haul of the seine. At Chaumont,

where the ',"'hite·fi8b ranks second commercially, there. has been a great decrease during the

1ll1st twent,}' .years. Now, there are lit) spawning gronnds in the hay, the fishing necessarily being

carried OIl outside in the lake. Formerly, in thi.. looalit.r, sixt,}' to seventy men, taking tbree to

flve tons a day, were engaged in this fishery; now, sufficient fish cannot be caught to pay the men

for their time and labor.

An alarming decrease is reported from Sacket'8 Harbor, where they are taken· inside only

during their spawning season. The :fish caught he1'6 are U6uaJ.ly large. In 1876 an immense

school of small ones carne into the harbor.
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THE MUSQUAW HIYEH ""III'I'E·YISlI-COImGOCifUS LATIRADORICUS.

Tile llame "",Yhitiug" is said hy Prescott to he applie(l to UBi': fish in Xew Hampshire, It

ocellI'S throughout t1w IHkes of Northern :;';ew Bnglan(l and Northern New York, a,nd in the Great

Lakes;, It is, however, llOt generally alJUlHlHut ex(;('pt, ill Ow Great Lakes. It attains :1 smaller
size tJ Iall til e \VIt itt '.fisll, those se,(' /l by u:~ l'areJ." weighin::; more thau a pouud.

THE i\[OO.:\l·EYE OIt CnwO-COREGONUS BOYL

The ].loon-eye or ,I Cii;WO" or l~ake l\Iiehig'itlJ has thl1ls far be('ll Ilotieed only in LakeR MielJigan,

Erie, and Ontario. It is the smallest of our Wllit€-fish, rarely weighing over half a I,ouml, and

it is seldom tal.en in shallow wat.er. It has, frorn its small size and rare oecurrence, little economic
value. Not.hing dist.inctive is known of it,'; food or breeding habits.

THE LAKE HERRL~G--COREGONUSARTBDI.

This species is a.lmost universally known as the" Lak(\ Herring)' The name" Cisco" is also

often ,lpplied to it, especiallY about. tlle smaller lakes, and ill man;r regions also the name "Miehi
gan Herring." The Lake Herring is one of t.he most abundallt fishes of the Great Lake region,
probably second only to the 'Vhite·fish in importance as a food·fish. It goes in large SCl1001s, and
is takel] in great numbers in comparativf'ly shallow waters. It oceurs also in the lakes of British
America, and probably in Northern New Englautl and New York. It.s nSliallength is little more

than it foot. Its mouth is mndl larger than that of the Vlhite-fisb, and it." range of food is doubt·
less greater. It spawns in November and Decemher, coming into shallow water for tlw purpose,
It, exist... in most of the small lakes of Northern Indiana and Easrem Wi"consin (Tippecanoe,

Geneva, Oconomowoc, etc.), where it is known as the "Cisco." In these lakes it usnally rema.ins

in deep water until the spawning season, when great numbers corne near shore to spawn. As a

food·fish the Lake H£'rring ranks high, although considerably inferior to the ""'hite·fish.

TIlE BLU~.FIN-CO:REGONUSNIGRIPINNlS.

This species. is known as the "Blue·tin" or "Black-tin." It ha$ thus fur beml. t.aken Ollly in

the deeper waters of Lake Michigan. At tim£'.s it comes in considerable llumbers to the Ohicago

market, but it is in general 11 rare species. It rea-ehes a much larger size than the Lnke Herring,
Which species it very closely resembles. Nothing distinctive is known of its food or breeding
habitl3.

THE MONGREL WUI1'E-FISH-COllEGONUS TULLIBl<;E.

This species is oooasionally taken in the UIJpe.r Great Lakes, wbere it, is generally collsidefi'd
a hybrid between a Whit&fish and a Lake Herring, hence the name of "Mongrel WlJite·fish." It
is a rare fish in oolleetioDs, and nothing distinctive is known of its hltuits. Its l'auge i!' Jlrouably
to the northward.

THE MENOMONEE WHITB-FISR-CORKG-ONUS QUADRILATJmALli>.

The only name which I have heard applied to this fish is 1hat of" Menomonee 'Vhirc-ti.s1J.~' The
name Of "Round.fish" is given to it by Riohardson, and that of "Shad V\:"a-iter" (WintJipi~eogee

Lake) byPresoott. -It is found iu the lakes of New Hampshire, Northern NBW York, tlte Great

Lakes, and northward to the Arctic Seas. In the Great Lakes it is much less abundant than the
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COinmOlJ 'Vuite-fish, Its size is less than that of the White-:lish. I know Ilotbing of its COUl
parativ(': value as food, ,]'l1c l'tomach of OlH:l l'pecimcn eXl1lUiued b~; me con tamed small Limtllf!a

like 811ells. Nothing dt\fillite is known of its hrt,pdillg habits.

HOCKY l\JOUN'l'AIN \YIII'l'E-FISII-COREG-ONUS l,VILL1AMSON1.

Thi:; species is mm;~lly known as the 'Vhito-fish; in Utab as the "Mountain IlerriugY It

reache.'l a leugt.h of a little more thau a foot, amI a weight of about il, pound. It. is found tltro'ugh

out the Rock,r I1IlHflltairl region, ill (\old, dear laJ.;es, It is ahundant in UtalJ Lake, Lake Tah(je~

and in most of the lakes of \VashiJlgfOll, Oregon, :ll1d Itlaho. It, is frequent in t.he market. of

Salt Lake City. amI sometimcs comes iuto the San Francisco marli.et. It spawns in October all(l

KOV('Ulbel', rllouing frolll tI.II; htli:t,!> iulO the I>;l1lall stn~alll8 for this purpw:;e. As a food-fish it ranks

high, heillg sillliht!' to i t8 Eu,steru h'latin', C, quadrilateralill.

THl~ CUIEI" l'.IOCNTAIN \VHI'l'E-}'lSH-PROSOl'ION COUESII.

"A 6j1ecimelJ of 11 lVlJif(!·fi.s!1 was taken iu Chief Mouot.lin Lake, write,~ Milner, at the f'astel'Il

edge of the ltock:r Mouutains, h.y Dr. Elliott Cones, U. S. A' l snrgt'ou and lJat.uraliflt of the

Northern BOllJl(lary COlIlmissioll. This spedmen b very dift'ert'nt ill its type of form fwm ally

species hitherto dl;>scrilJccl from thil; continent. III Guutberl,., arrangement of the speeiefl. of COI'8

gOllUS, it would be placed iu gl'oup (a), with the upper jaw produce(l into it cutaneous a ppt'lHlagl'.

III this particular it l'f'selll bles Coregmtu8 ocyrhynclt1tiJ Lin. aud C. Ll()yrlii GUllth" Uillilw the~e

8pecies~ it i" au elongate fish; the proportion of height to leTlgt-Ll beiJJg much the I>ame at;! in C.
lVillia11l.wui thr. anti C. quadrilatera.lis IUd].; it al~o resem blt's tlJis t,pe of fOl'm ill the llano\\'

sUllplt>mcntar.r uouc of the maxillary, and the fOflJ1pr specif's in the shapp of the maxillar,Y.
"The only pre\'ions refcrelwc to a fisb snpposed to be of this geuul>, from the 8askatelll!\\"HII

I-tiver, il> in some remarks appended to tile tlescriptioll of C. laumdoricu8 in the" HiNtoirc .YatllfeUe

des Poi8S0nll." Valencieunes refers, in the lnO"t undecided manner l'0ssibIt'. to a fish whidJ lw
believes tu be a. salmolJoiu, and makes his diagnosis from a drawing. Tht're i~, in faet, lltl dirt'IJ!

evidence ill what he says to prore that (lIe speeillJeu was in his llOs.sesRiolJ, lin a.dmits tlla t lw is

"not able to determine with certaint.y tbe g:ellus"; Bnd, after stating- that "my first 111lll1'CssioJl

waf> to mal;;e it a Coregouus, since I IJan~ plal'ell the design b;y the side of the other speeies of the
SRlne genu!>," ends this most uncertain and nlltle(~ided effort, to determine it.. relatiollshil), with the

q ut:'stion, "Con111 one name it Cnregonu8 angusticeps 'I"

"It may he that the specimen at hawl is a fish of the Bp('cies indicated in the above name, t,be

ascribed locality heig-htening tbi~ Jlossibility; bot there can be no cOlJsideration of the matter tlJllt

will decitle it, llUtI the nallH~ is cOH8cquentl;y passetl oYer. The character gh'en of fiftS·fjye ,"call:!!

in the lateral lillC is very far from agreeing with Dr. Oones's speeimen, and, in fact, witlJ 31J,\'

description of 1\ Coregonus we have ~eell, and may indicate that the author was right ill bis lIesi

ta-ncy to deeitle lJPOlJ the gf:'1JU&

"The most marked featU1'e is the extenl'ive, pl'olong-ation of the snout, which protrudes far
beyond the opening of the mouth. The hea(l narrows regularly toward the Rnterjor of the frontals,
where two strong anglt:!s are found narrowing the head abruptly at the point wbt'l"e the silort

sllpraorbit.als joiu, and the frolJta,la and nasals contjnu~ forward ill ft· narro..... blade-like, e:x tlCl1sion.

Th(· supraorbitals form a hold pl"QminelJ(~e at the anterior of the orbit. The ninxilll\l'} i" short,

dilated at its posterior portion, and has a narrow supplemental'''' bone. Tile premaxiH1tries lire

somewhat retNvertfldj and have very little widtll, making the muzzle thin Mid narrow, as it Ul in
C. quadrilatera-li8 and C. Wil1ia-m8tJfii.The adipose fin is large, attaChed to the body almost t-o the

posterior extremity, and is ensheathed in scales fora oonsiderable distance from the dorsal line.
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Tbe greatest lleig-ht Clf body i~ equal to tlJe leng'th of 1:1w lj(~uil_ ,The lP:l;lt. lwi).!llt of tail is

equal to tIle lellg"th of tlw snont. 'j'he 1(~llgtllf; of tim cawlal }lednnde, of tlw SHout, and of the

mandible are elIual to each other. The Kidth of the iuterorhital area i:;; eqnal to the Jengt.h nf the

nUl x illary•

170. THE S!ttELT FAMILY-MICROSTOMID..iK

THl;; 8"'lELT-OS~lImus :!<rOI~DAX.

The Swelt is fooml uJollg our Aiiantie (~oast from till' Itaritau H.irer, Jatitmll:' 400 .30', to the
Gulf of Saint La wre11ce. '1'he llortllPrn li III it of it!' raug-(' has lint he('ll pn'(~ispJy df'i:in('(l, nlthong-h

it is known to 1m extrelJlely abundant: fllollg the nnrtllcrn "lion's of Xf'\\" Brutlswiek. it is also

fonut1 'ill m:'ll)' of the fresll- water lak('s of MaiUl', Xew Brnmmie'k, awl Xora 8cotin, wllf're tlley

have hf'com(~ Iflnd-Ioeked, and in some instances, as ill B('lgratle LaIH'. l\!:l,ille, seem to lla\,(' ratlll>r
het'll impron'ci h.y Ow ehange from saU to fre.~1.J "ateT".

'rile European SmelL O. 8pcrlanus, which, t1loug-h y('rr similar ill fm'm to onr own, diftc,rs from

it in the O"ize of its scah'f'" is founrl in Southt'l'll Sw('(1I'u, .lS far north as Clll'h,;tiauia Fjfll"ll rlish-jd;
latitnrle ft~O, awl south as far as the entrance to the rin'r Loire, latitnde 47°, flS('('WJilJP: tlll' Sl;illC as

Ilig;h as HOllen. It is Ow l'Stint" and the /'Sjlf'arlillg:" of Gt>rman:l'", tlU' "Smelt" or "Sparling"

of Enp:la.nd, anel tIle lISpiering" or 'lSpearling" of Holland. It is fOIl1Jll ill tlw Baltic, anll,
enteriuA" the Gulf of Pi nlalld, hecome", a member of the fillllla (If Hm;!;;ia, and is founel Jaud-Incked

in cool Ifll;:es, especially those tlf Norway, and also in Hums of the lakt's of Xorthern German:v,

awl {'Vim l1S far south as Brrvaria.
Tlle Smt'lt euters 0111' T'i nm" amI hraekish bays during tIle wintm' lIlonth~ for the pnrpose t,f

flJ!:J,wninA', fllHl at tLis period is caug-ht in immcIIfie (jllantit,ies in ll('ts and by llOnk alllililH:l .John

Smith \"I'l'ot{\ in lfJ22: ('Of Smelt>; there iSl'nWll a\mudance, tlH,tih", Sn1nlg('s l\lll' tal,L' llwlH \lP Hw

ri"eTil with ba..kets, like si,-es"; while .JOSI'f'lyll, tift.y-fin~ .'lear:;; llfterwnrd, n'marked: "The Frfll.t

.1ixh (0. lIIordax) is little bigp,'l:lr tllaU a Gudgeon, nnd arc takl'll in 1'1'1'811 brook!>; wlum the wcilters are

frnzen they make l'I. 11010 iIi the leI', flUOllt JUlIf a ynrd or yard wide, to which 11w ji"h repair jn great
numbers, whpre, with !'llllaII nets hOllutl to a hoop ahout the "higUN'lS of Ii. firkiu-lwop, with It staff'

fa:-;tf'ned to it, they ta.ke t.hem out of the hole."

It is to lin regretted that no Olm has made careful Ohl'Cfvatiolls 11110n tlJl\ begimlittg ;wd CIOf;/!

of tll{'. breeding !'leason of t,his slledes nt, difti'rent lloints along the coa..l, but the spawn llJlPl'flTS

to 00 deposited, gelleral1y, late in t.he winter and earl;.- ill the sprillg". 'l'he smelt fishf>r;.' i~ int~rf'ns

iOg" Yf'urly in importance; owing to the grf'ater fneilitieR for Hw trall~portatiolJ of fish in ice. As

long ago ae 1853, s.torer Btatell tbat ill "Tllt{;'rt(J"Wll, \1a\'\\'\a-cll\\>:wttB, a101ll', about 7GO,OIJ() d{)zen weN

mlnually takf:'n in scoop-nets from the 1st of MardI to tIle 1st of .JUlU). 1'('rI1';'-, writing ill 1852,

~ta-ted tbat on the Gulf coast of New Brunswick l€l,rge (!lHlHtities were u<:lNI (wl'ry season fl-S manure,

while at the fislling" stations ill the Bay of Chaleur it waR talu'n ill tbe loJeine alld nsed as hait: for
cod. At, the presllnt time; howevt",r, them is an enorm01l8 shipment of Smelt from this rtlgioll to
the U ni j;(',d States, fort~, (Jar-Io~Hls Iilometimes being receiyeli in Nc IV York in till:' cour"c of une

winter. As early as 1864. according to a note from Mr. J. MattlJew Jones, quantitiml of Smdt WN"'~

I1llCked at Halifax for shi~mellt to the United States.

The Smelt feeds; for tile most part, on slJrimps and other !Omall crustaceans.
Although on account of their great abunda-llC(\ they !Oell in the markets at a low !ll'ice, they

are among the \'~ry ehome.st of all our food-fijl,b.(~. The, l'green" Sml"lts, as they arc called1 or
those wbichhave Dfwer been frozen, arc IllIlCh the more highly esteemed, especially those which

come from the Raritan Bay a.nd other p.oillt~ ill t1w. Ill:'ig-lJiJol'hoOEl of NelV York.
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THE OALIPORNIA SMEI.1'-OSMERUS 1.'HA..LIHQH'fHYS.

"This spl'eie~,"writes ,Jordan, "is known IlS Smelt, eSJll:'llially in tb080 Innts of th(' eoast wbere
the A tlterinvf/I<i/l or CalifOT'lIia Smelt is unknown. It reaches a length of six to eight inches. It.

rall!-!,t'~ from ]Hollterey to British ColullIhill,. It does not occur ill such abulldauce as thc Surf
8nwlt a\l(l til« EuIJ!choll, mill it lias IlOt lWt'1l noticed in fJ'(~sh watt'r, Nothing' is known to us of its

breeding l.talJlt~. It is the pro,\" of tl.te Y<11'IOUS llreuatory fish, the larger flounders, sal mOll; ere. It.

is IHJt lJrougbt into the market ill larg'c qualltitics, aIHI, being a !;oft-bodied fish, is uot in g·ood
evw.litioll 'wlJen lwpt JOll,g'. It 1111;;, !.lwH'fore, little L'COIW1l.lie l'alue,

THE ALASKA.. S;:UELl'-OS)lliRUS D}~Nl'EX,

Tlli.8 specif'--.8, aceOl'djng to Bean, ocem's arOllJH] the sbol'e,... of K3mt8elHltk~l,and lUH! lleen (lb

S{~r\'etl by him at Port, Clarence, aml hy Mellsri;. Turner and Nelson at Port Clarence. It:is similar

ill size H-lltlappca,rance to tlle Atlantic Smp,It.. It ill of much importance to the Eskimos, and is
dried ill great fluautitj{~ for use in their boat ,-oJ-ages. ....'\, lOimilac ISI1ctJiea, perlJ.<tptS identical, is

that tIescribed b~T Pallas under the llame 081JtcrUfj IJpirinchu8. Tbis, it is thou~ht by Dr. BellJI,

roa~' proYe to be flll emac.iated form of O. flentex.

THE SUUF 5Mb;Ll'-llYPO:MESUs ULlDUS.

"TillS sl,ec1e8 is kllOWIl as thl~ 'Smelt:'" write~ Jordan, "aw) sometimes as the •Surf Smelt.'
It rea-cbcs a lellgtlJ of about a foot. It ranges from tJIt:~ Ba;y of Monterey to AJaska, being cspcciaH.\'

ahnudfmt in Puget Sonnu and not common about San Francisco, although occasionall.y brought hlto

tlU' marl.cis, They feed upon worllls and small crustacea, and are eaten by all the largo flounuer;;
amI other pn~datory fish. Tbe.}' ~lre fOllnd at all 8f:'a.solis, but in the month of Augmll thes go in
great, l:lelwoli:'1 near the shore. They spa.wn ill the Burf along the shore. The females are thought,
to cOllie first, alt(\ the11 tlw males. A~ a pall-fish this tine oily i"lpeeie& is 1JI1sul'passed."

'l'HE (JAPELIN"-MALLlJ'l'US VILLOSUS.

DTs'rnmUTlON.-'l'hi8 spedes inlwbits the Xorth AtlauUc amI North Pa(·ifie. It dOC.'llJOt oceur

l111wh south of Halifax, No,a Scotia, and ne,er approaclH:'s uear tbfl slwre8 of New England, but llj,
Hot withstalHling, of great importance to X(IW EIlglalld fisht'rnJell. It abolllllis on the liliores of New

fOHT1(l}aml an(t Oil till' e038t8 of Labrador, and during the month of .luJ.y occurs ill great munhen<

near tlw YiI'gill Hocks, the onlS portioll of the Grand Bank~ aho,e watf'l'. It iii founo, also, l]('a1'

Omenluml, aml abont lceladn and SpitzbergeIl, and the entire lt~tlgth of the Seandinayiau COll~t,

from Yal'<lnger Fjord "outll to Chl'i!'ltlania I\jonl, latitude 580; the ~lleciestonches l)pnmark, but dof'>;

lint aplw,ur to lurn heell observPd aroulll] the British Isle". It il;! the" Lodue" of Norway, w1Jcn~ it

bean! so imporhmt a relation to the cod fislllW;Y. Aecortling to Bichal'dsoll, it bas heen fouml verr
fa r up i I J Ca rnalion Gnlfa ml Bath url't. Inlet, lat i tude 700 north, longitude 1250 west. It ocenr~ Oil

the arctie coast, of Xorth Arnerica., and it Iileems probable that its rAnge extetHls alBO illto the kv
sen of Sib('ria, complf't,iug the circuit. of tlJe Arctic Seafl.

U The first, vo;vager who takes llotic('; of them," writes Pennant, "is Ma8t~rAntboD)" Parkhurst,

who ,-isited that islAnd (Newfoundland) in 1578~ and gives a very faeetions l'lccount to his slJip

mates ofllia art ill ('harming these, aUlI ano-th~r figh be (mIls a Bquiu, into hi!'l pow,Ell". I refer to

Mr. Ht\eklll~-t, vol. iii, p. 133, for the at)COllnt."

Parkhurst observes that tbis fisb, wbich is like a Smelt, and it! called by the Spania.rds "An·
chovas l " aTlll b,)' the Portugue8B ;'Capeliulll'l," "oommetb alao ill the night, but chiefly in the day

being forced by the cod tba.t would devour bim l anu therefore for feare comming so near the shore,
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is driven drie by the surge of t.he sea on the pibbJe and sands. Of this; being as good al:i a /Smelt,

,YOIl call take up with a shorB·net. as plentiful as :vou do wllt'at.e in II shovell i;u{fi(:iellt in t.hn'e or

four hours for a whole eitie.n

In 1880 Dr, B ..an found tId" fish ahnmlnnt ~lIld ill imnWIlse sellOo];;; Oil thp eod p;ronnds of tIle

Nortll Paeifie, atHI found fotty illdh'i(l11als ill Ow stomach of one ('od of ten pOllTlfl" \n·ight.

'file lllll\llllanu' of thiN nJ;h ill llOrtllf'Tn waters, amI the "oracHs with whidl "elwoJ,,; of ('od

follow them, ilan~ been (les('rihed by mau;'>" \lTit(·r.'1, h~' nOll(' 11('1"1IapN Iwtter tlWlI by .A nspadl, WIIO

thus describes the appearance of COllcejJtioll Bar ahout niL' year] ;->]8:

.. It is impossihle tD conceive. much more to dcscrih(', tIle splt-'mlid :tP1JPllranf'e of Conception
13n.r aud its lwrbors OIl snch a Hight, at tile time of what is tlll'l'E' f':llled l'b!' CHlwIin HkulJ. Theil

its Vflst, surface is comllieteis eo,-ered with m~"l'iud"of fjsIw~ ofvatiflus kinds all(I sizes! all actin-l,I'

eng-aged either ill pnrsning or flvoidiilg each other; the whalt·" alternat.ely rising illlll pInng-hlg',

throwing into the air spouts of water; tbe eodfish boulHling above, the wan's :llld reflecting tIll'

Jig])t of the moon frOID their sil vcry surface; the UIlj1l,]ins hnl'l'yillg away ill immenst' f'hflflls to .-.('ek

a rtjfuge on the shore, where each retiring wave Iean~s eountless multitudes skipping UpOll tIle

sand; au ens;r pre,Y to th{l wowen and children wllO st:],JHI there with ba,'rowf; awl baskets rendy to

SI'Sze u pOll the preeiolls an Ii plenti ful booty; w II i1e the fishermen ill thei r ski tl:", with nt·t .... mad e for

that purpose, an' industrioulilly employed in I'lpeuring a sufficiellt qnantity of tho n\lnabl(~ hait, for
their fishery." I

,. Tile manner in which the l'apelin lleposib; it.s spawn i;; one of the mo,,,t curious cirCllllIf'tances

attending-it.'! natural histlll',L TIle wale 1if!IH'8 are lwmewha t larger thall the feruaIe~ aIHI are pro

vided with a 80rt of ridge }lrojecting on eadl "ide of their backhoJl('s, sllllilar to the eayes of a

house, ill which the femall' Capt'lin is df'liciellt. The latter, OIl approaching tlll~ beach to lleposit

its spawn, is uttemletl by two male fiflhe,'\, who IIlHldl(' the femah' bet,wee:' them, until the whole

l:wdy is concealed under the projecting ridges, alld her lwad only i,; visible, In this position all

three nm together, wHh g-reat swiftness, npon Ute ":1IHl", wh('ll tIle llJall's, hy .....01l l(' inhl'rellt

ituperceptible power, compress the body of tilt' female hetwN:'ll their OW11, so as to \,xlwl tho "';]lawll

from tIle orifice and the tail, Having thus aecompJislwd it,; deliver,\". t,he thn'l' C;ljwlim; separate,

and, paddling; with tlJe.ir whole force throngh the "llallo\\" water of the bl'acll, gCIlt'l"aJly sl1eet'(,,(1 ill

N'gaining once more tlUl ho"om of the deep, ulthoug-h many fail to do lill, .mel aI'l' east, llpOIJ tIll'

8hore, especially if t.he surf be at all heavy. Like the COlllillOll Smelt" 1lw Capelin pO....:·W8S(·" the

(',Ucllmwr smell; but it differs from the Smell: ill lle,'er eut(lring' fre"l!·wa,ter stn'Hms:'~

" I nstauces are eomlllOIl of vast Ilum Iwl'S of Capelin heing fOUlHl tIt'ad, or ill a d,ying- staft·,

where Uw schools eome im,hortl to spawn. The "all~ly bottom of the alopillg hl'ueh is not n tlfrf'·
Ijueutly strewed with (lead fish, and d;\'-ing Capelil1 may bH seen wandering auout and SpltSlllOdieally

gasping iH the water from which miIIion", of the species had ahstmeted the oxygen llf>Ct'SS3Q' for

their existence.

HThe CapeIin spawn, as is well known~OIl sandy, sloping> beaches; but tbey also "llawu ill waters
of different deptlH'1 where the bott.om is ctlllJpospd of saud, 1'he fi~hermen tali:e (Japt-lin with their

ca8tiug'llets in from fifteen to thirt.}' fathums, lUlll prubn,l.lly al!<o ill water of nlllch gre-ab'r dt'lHh ,

the needed condition being a smooth, s:Uldy bottom over which the trio eugagl'.d ill spawning may

'run' touching the bottom, III the lleighborlwod of Bacealil'u Tickle, 31r. Jal.ll'z Tilly relates

that, in 1864 the fishermen took Cl1peIiu fill' a montll, from the third wt'ek ill ,IUIlI' to the tllird week

in July; in wa.ter varying from fifteen to thirty fathollls, with the casting·nl't. III the second we,ek
-----~."-~••_.,~~.~--" ••~..1.,-,.-~.~__• , •• __ ~_._.__~ • ~_~__~~~_~_-- -~-- --~~~.~.~----

'Page 305..
%LIJul:,Ur = ReporlUniWd 8t"tes Commission }'jab and Fillherie8, part II, 1874, p, 225.
saP
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of Jul~' capelill SlJUWIl was brought up from tlw bottom in twenty·seven fathoms of wl~ter. The

spawn is said by fisbermen to requin' about tlfteen to eight-een da.rs to ~rrive at maturity. The
young fish ]ea"e the egg after tbat period. The.y are found neal' the coa..t until allo11t the end of
December, according to the seasOlI, and the contlmts of the stomaclnl of murrs and puffins, accord·
ing to .Mr. Jabez 'l'ill,y, are often full of young Ca.,pl'liu at tbat spason.

"At the, Fishot IslandR, in 1876, the Capeliu w,-'re takt'n in dt'ep water ahuut the 20th of .TuIlI-',

before tht'~· 'came in.' 'Ihe Hppearance of sehools of CUJlelin corning ill to sJla,wlJ in May, ,Tuuc,

or July, aeconliTlg to tlw latitude of the place, has always excitl'd a.stoni.shuHmt at their IHlmhers,
and often, in till' l'I't:,s'.lllt day, in CUIlcPptioll Bay amI 80me ot1lel' noted spawning g'I'()Ull(I~, remnl'k·
able seenell lIlaS be witnessed; an idea may thus he formell of t.he ext.raordinary numuer of frr.

servi IIg as food, which swarm even 1I0W i II the Newfolllldlull d sellS, Xor is it 1m,s caRy to concei ve

how greatly tlJese innumerable hosts han) contrilmted to the drawing inshore of the dcep.sea 1isll;

first the adult fiRh furming the attraction, next the spawn, then tIw young fry, aud thus continuing
to t.he approach of winter. So great hits been tlHI importance attadled to the IJreServation of tilt'

Uapelin that legal enactments have passed the legislature of XewfollJltliand prohihiting the usc of

this fish as manure, and the ])ublic d0C11mellts alJound with remonstrances against this palpable

abuse of one of the most important means for preserving the Newfoundland fisheries.'ll
MlGRATIONs.-In the opinion of Professor Iliud the Capelin winter with the end in the

de(lJ)er portions of thc bays of Newfoundland and l,abrador, thongh in different zones of water.
Cod taken throngh the ice in Januar'y: 1852, in Saint Mary's Bay, had undigested Capelin in their

stollliWhs. Professor Hind remarks that a,n impression prevails among the fishermen that the

Capelin are moving nortlJ, and that the coil are following them, but this opinion is not shared h~'

the ihihermen who have occupied the coast of Labrador for a century. They lHlNe knO\Vll the
Capelin as fal' north as Nain for mallY years. On the Admiralty ell art of Fort Manvers, latitude
."i7°, longitude 620 7', thirt,y miles north of Nain, and puhlisherl in 1871, Capelin Bay is the narnt'

gi,clI to llll anchorag-e, fI'Om whieh it is manifest that Capelin were seen there half a centllry
before the fishermen passed Aullik Bas, or even Cape Ea,rrison, nearly two hundred miles to

tho SOU01. The Capelin, however, is not known to the officers of the Hudson Bay Compan~', 01'

to the missionaries beyond Cape Murnf()rd.2

IMPORTANCE.-The Capelill are consumed in great quantities b;y halibut, and also by wbaIes.

In Fhlmark the cod fishery is divided into two seasoIls, the fishery which takes place early in the
spawning seagOD, and the Loddfl or Capelin fisbel'j', which occurs ll\ter, and whicb, when the

Capelin is abumlaut, is of great importance.s

The Labrador cod fishery, at one time of considerable importance to Pro",'incetowu7 Marble·
head, Newburyport, and other fishing towns of Ma,ssachusetts, like the Lodde fishery of Finmark,
depended entirely npon the prel:lencc of Capelin.

The Capelin is extensi,ely lUlI.'d for hail. in the Grand Bank fishery, especially by the French,

b.y whom it is stated that sixt.y thoul!Iaud hogsheads a,m l\llDUalls taken about Newfoundland for
this purpose. In Greenland the Capelin forms so important an article of food tbat it has been
termed the "daB.)' bread" of the natives. In Newfoundland they are dried in large quantities

and exported to London, where theS are sold principally in the oyster shops..4

'HIND: }'ishery ClaU8e8 of the Treat.y of ""Mhlngton, 1817, p, 134.
'HIND: IIlUl" part ii, p. 70.
"R6port United State8 Comml!!!liQD Fiah awd FishllriClll, pllrl v, 1879, p. 700.
• L.ur1alA.H: 1Wd.
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THE EULA('HON-THALEIOHTRY8 PAClFICUS (Richardson) Girard.
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This species. COUlmOll ill the .:-;moth Pacific, l'esmlluleo: the Capelill, and il> usually known by the

jmlian Hallie" .F;ulachou," or "Oulaclmu," more communly [lI"OUOllllCeu "houlakins" by tlw English
atVictQ(·ia. Tl~()re l>ultCl.law.l w-mt wuth Ilre\,'.oUHIl.Ollly called "C;:llldl;.>.·lh,,!.J." \,}~i H.l.e trau~, III th~

Colli illbia Hi \'er and ellScwhen~ /SOu th ward it i IS know lJ ItS "Smelt," bei II g cun fouuded wi tIi the other

specil'lS. 1t readws a Icugth of less than a root. It l'iMl ~t!1S from On;gcin lJort 11 ward to Ramtuuatka.

It OCCllI'S ill sOnle ItbUlldullee ill tilt' Colnm hia In nlr, where little 1I0tice ilS taken of it. I II Frazer
I{i\"l;l' and /Streams to tiJc ILOl'tllward it l'Ul11S ilJ t'lwrmous nnlllhers iTI spring'. 'l'he Eulacholl rUlJ

ull the rivers autl (t.!llol'.it their "IIUWll. ou l!1'\wd hed!!. lIt H<l j:!;reat di"tant\e from the mouth of tlJe

Oitrealll, jlwbably HOt above thirty miles. 'J'lwir run i8 from the last of :Mal'ch to the middle of JIa;\-,

pl'olJl1hly var.vilJg" ill tlifi'el'tJlIt Oitreams, During the lUll the.\' aJ'\1 Ul:'SI't h,)' all sort!!. of enemies-

halibut., sharks, Rlta-birtlOi, Intlians, porpoises, and all UlalilWr of predatory fish, ROllle of wiJich

chase them in tlle ocean only; otlter" pur!'\ue thew np the rh~el'ii. Even the sturgeoDs and the ra'ys

hllse their st-umlwlJs full of them.
The EuJachon is great I,}' valuet! on aCcollllt of tlw oil which permeates its flesh. As a pan·

fish it. hlUl lIO slljlmior. A filetor,\' lWll bee1l establi"hed OJ) tllt! XOi:5S HiveI' fur the mauufacture

of enlachon oil, which is intended to be w,led as ft suustitute for eod·liVt1r oil. It has the drawback
of beCotHUing /Solid anti lard-like at ordinary teUlperatures.

":Ka.ture," the chief I~Ol\(loll journal of si'itmce, statell, J\-1a.y 12, 1881: "A ne\\' medi0inal

oil ha" just. ht'cu iutroduct'tl into this countr.y hy lUes"l's. Burgoyue &. llul'britlg-c, the well·known

ellemist ~ of Colemall street. j t ilS kno WIJ as OoladJ ian oil, aut! Is "aid td be se,u'Cely d isting-ll ish abIe

from (~oo-E".\!l' QiL It it> obtailJl.'.d from a fi,,11 ~,alled \.)y Hw Nmtll Allwl'ican ImHatls 'Oola~hu.tl.'

01' 'Cant!Ie·fish,' from t he fad tllat when drit'd the flglJ. i tsel f ell Il he llsed as a ('and]£', U1I aceOll ut
of the l<trge. q U;lU tit}' of oleagi uous ma Uer it t:Oll tai ns. I II America the oi I has a] ready a
great reputation ali! a valtulhle and efficieut substitute f()l' coo-liver oil, amI thcre is evcl';\' prob.

ability, as it becomes known ill tit's coulltry, of ih, taking. a pfowimmt piaI'M as an illlportaut

medicine." Dilig~ut i\\quil'~· faill; to hriug to li.ght ~\"id~\l~'"or any extenl>ive U!>e of thilil oil ll.%

yet in the Duited Staterl.

171. F AlfiLIE8 RELATED TO THE SALlItONIDlE.

THE SCOPELUS FAMILy-SCOPELTDlE.

The species of this fa.mily are small aIH1llelllgic; and are found thl'OugllOUt. all the temperate
and tropical seas. They are so numerous tha.t the surface net, whuu used in it ujght of moderate
w~atber, in mhloceau; scarce).Y ever fails to inclose some llpeeimnu8. They t~\}me to the lmrfac\~ at
night only; during the day, ill very rough weather, they descelld to deptlJs where they are safe

frottI sunlight aud from the agitation of the water.!

In the ""estern Atlantic there are five or six flpt'cies, which lire catalogued ill the check-list.
In California there is only aile, ~lfyctophum crenuul-rt', a single sj)ecimcn of which was taken from

the %toma~h of a.n a.lbieore at Santa Bllorbaru.

THE HANDSAW FISH FAMILy-ALEPJDOSAURID.m.

The fishes of this family iuhabit very dee~} water, and are never seen lit the surfac(;. The
Handsaw Fish of the Pacific, A.ltpido8aurm boreal-is, is occasionally found along the coast from
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Monterey to Kamtchatka. The Atl:mtic 8p~cic;,t, A. ferox, very closely allied to, if not idlmtieal

with l its ally ill the Pacific, i" fOll1lll ill goren I llUIllbel's on the off·shore hanl."" heing frequenlly

broug-ht, up Oil tlll' lille8 of tlw halihut trawl JL",Il('rmt'IJ from a depth of Olle bUlldretl and fifty to

thrN\ hundred fath()lll~. It i" (1)(\ of tIl(' larp;l·gt lUltl most feroeio1l8 looking' of the deep-sea fio;hes,

growiIl~ to a. length of o;lX ft>t'L its mOlltII rn"ovllh·,l with llouhlp rowf.I of 81larp, lancet-shaped leeth,

a half to three-quarters of an ineh ill leu:;l,'tll. They rue H\r;\" slender and lithe ill form, and are the

per."()llifil~:ltiOTI of Yor:ll'ity. Gunther statri'l that from the stom3dl of Olle examllIt\ have bel'1I

tnkf'1l Rew'raJ ellttle-fh;hefol, crustaccnns, amI Rt'a-8f}lIirtf<, a ;\'oung Drama, twelve youllg' hou.J'-fii';!les,

n llOI'st'--wae!wrel, lOud one young: of its own "pecic",.. Nothing is knowIl of its breedillg' hahits. Its

ollly importall('E' to the I1sheri~8 li~s in the fact that it enmbers the hook." of the iisllerruell.

TilE ALEI'OCEI'HALUS FAMILY-AI,EI'OCEPlIALID~.

'l'his fa.mily is repr('~wlltl'd ill the (leep waler of f.lw 'Vestern Atlantic h;r two I'pecil's,

AI(jpocephalu.~Baird!i and A. Agw~8izii, of each of which single specimens ha\'e been obtained Oil

the oft'-sbore h:mks, a magllificent fish, attaining the length of lit least, three feet" shaped like a

salmon, (~m'ered with thin I'ilvt\ry ",caleB. Onl;y one other species of tIle genus is known-a. rare

fi>;h from the Meditf'rranean.

THE PARALEPIS FAJIoIILY-PARALEPIDJE;.

These are "mall, pelagic fishes, occurring ill the Mediterranean, Atlant,ic, and Pacific. In our

waters there are three species: III the Atlantic; Paralepis lKJrealis, a Gr('enJand form, of which WII

haNe lolCCll one specimell from the Gulf of Saint Lawrence; in the Pacific there are two, each

known from a single 8pecimcn, Bullis ringells, from the ,:,anta Barbara Channel, and Paralepill

{,fJTUSCnns, from the Straits of Fuca.

THE SNAKE-FISH FAMILy-HmODQNTID..E.

The family is represented on onr Atla.ntic coast by three species, on the Pacifie by one, Synodus

luciocepR, which is closely related to the Atlantic species, S. jretens. The Pacific species OCClll'S

from San Francisco southward, and is occasionally eaten. The Atlantic forms oceur in the West

Indies and range north to Cape Cod, but are of no economic importance.
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R.-TRE HEURING TRIBE.

172. THE HERRING-CLUPEA HARENGUS.

AnUNDANcE AND IMPORTANCE.-Tlte IIcrring' is he,roml qucfo;tioll tlw most· important of

food-fishes. Distributed, as it is, throughout tlw whole of the Xo1'th Atlantic, it afl'{)I-Js occnpa
tiOll, during a portion of the .year at least, for iJlHlwlJSP f1ef'ts of th:lling boats, and, aceol'dillg" to the

eOltimate of Professor lllls:le;r, the nUIIlbel' tul,;ell ('n~ry year out. of the :xol'lli Smt fwd A tlalltle i ..

at leilSt ;\000,000,000, wit,ll a weigllt of at least 1,:JOU,noo,ooo pOUIJ(ls. TlJis estimate j.'i IJPrllaps

more likel.:r t{l be too low thau too high. ACCllNlillg to the statellH'ut of Carl DamlweL giW.ll in

tbe tTnite<l States :Fh;h Commission Heport, voluUle :;, )lage ~l, the average yield of Herring in

Norway from 1850 to 18iO amolluted to 1,45:!lOOn/IOO !'olllHls. \Villegren) ('stilllatps that tlw total

yield of Herring 011 the Swedish coast of tIle HH.Itit~ amoml!s to ~wo,mJO,(Joo}ltnHltls. B oltb:rrorth

placed the J:ieIII of Scotlalldiu l.'Wa at. lSH,OOO,OOO poullds, thd I' ellpt ure retj niri IJ go ].\Of);; hO:lls

with crews of 4,~,4!)4 melL, Iu the l;fI,me period ill the Eu(!;lish fisherit's he statf'S thnt. 15,:;;n hourg

w('re used. He gin>s no estimate of the yield, but it is probahly not vel','- different fwm that of

Scotland. Pt.::nwt', Ireland, and Belgium have also herrillg fisheries of considt'rahle extt'nt, aud
Germany in a lt~...s degree. In 1874-, aeeordiUl! to eompilatiOII aml estitnat(',~ of Professor Hind,

200,000,000 pounds of ll('rriug wero takeu in the watt'}"!; of British XOI'th Amel'ie:l, al:t} ill 188(1

llearly 43,000,000 pmmds were outained 011 the ealit coast of the Uuitcd Stah's,2 Summing" lip tbe

aggregate of tht.'se statelllt:'lJts and estimates, and allowillg to lreluntl l Belgium, (}erm:IflJ-, and

France a product equal to t.llat citetl of Scotlaml, we llaye an aggregate of 2rA\\ltI\l,O()() 11011mls.
Tllis total is not present.ellus an item of statistit'lll information, uut simply to empllUsize by wuyof

illustration the statement made at the beginning of tllis paragraph,
Commenting upon the Rupposed injurious effect of the lif'herie..;; npon t.IlC nlJUlHlance of j hiH

fisb, Professor HuxleJo' in his welI·knowll lt~cture npon thr Herring, delin~red M, tbe Illt.('rnational

Fishers Exhibit,ion at Norwich in 1'881, remarked as follows:

"It is said -that 2,500;000,000, or thereabout, or IlerriIlgs are eyery year taken ont of tlJe North

Sea and the .Atlantic. Suppose we ~ssume the IJ11mbrr to be 3;OOO,OOtl;t10tl, 80 :\1'> to be quite sate.

H is a large number, undonbtedl,y; but what does it come to1 :Not more than that of the Herrings
----~---_.------_._.- _. __._----------_._--- ._.__ .. - ._._._._----_. __._- •... __ ._-----_._ ..-

I United States l"ish COlllUlillllion Raport, part iii, 1,.33,
~TllO BOlTing appealll to hllNe beeo 000 of tIl" most- conspicllon" fisllell in tWo Westnn Al11l11n(' at 0", tim" of the

di800Vory and early exploration or America, as th~ follo"'ing extraels from the '\"o~-9A"es of "ll.l'l~' 1l,noiga1or.. will ..I",,,":
JOlllltllYll wrote in 1675~ "The Herrin, which me nomerous, the)- ta·ko of them all liumUllJr loug, In Anllo 110m,

1670, thoy Wille driveu hack iutu Blad'-Poi"t Harbour boY other gJ'(,at filih that pre)' upon thrm BO near the ;;horo
that they threw th&1l8l<!vBIl (it heing high watllr) lIpon dry land in such infinite llllmlJen that we might lHlvc goon"
np half-way th0Ieg amongst thom for nllar a quarter of a mile. We used to qualitie II pickled Herrin by boilil1g of
him in milk."

John Smitb, in 1631, romarktld: "H(,rri Dg, if any desire them, I bauo taken man)- out of the Lellil's of Coda,
8<)1Ilft In net:8; but the SalUage!I tlompa.re their store in Ihe _, to t,he baires of I,heir heads: &: eurdy there nrc an
in~N!dibl;;, abnndauCf} upou tbi>!. COWlt," And again: "Of Herriuga, there it> great stor.., {M" antI full', & (to :my
lIlind<» _ good &6 any all I have seeDe, &. tbe&e :may be prtl6erved, Imd :made a good oo:mIDodil~' ll.t the C.Ularlell.'

549
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which ma-,r he contailH,d in unc sLoal, if it COH'l"S Lalf a dozen square miles, Dud shoals of much

largl~r size :Ire OIl record. It is !'late to say that" 8cattt-reu thrOllgh the North Sea aod the Atlmltic,

at one amI the i"llme time, t,here IlHlsL be scure" of shoals, lUI,? olle of which would g-o a long- WHr

towa,rd ,;uPvl,yin~ the whole of fJlall~S consumption of lIerrillgs."

XA~1E,-SO well kllowll was the IIenill/{ from the earliest days to the inhabitants of Northern

Enrope aIHI to their descendant:;; who migrlltt'd to the wctltcrn :;;hol"es of the Atlantic, that Olle

]Jawe sern's to llt'sigllaLo t.he fish in the lang'uages til' a majority of tlle peoples to wllOm it is

kllUWIJ. It" rHUlle in BfJp:lit'!h, GeI'IlHUJ, Hild Dutell, though uifferently spelled, is prolloullced iu

exaetl,\" the same way. To the 8eancliIlftvian tribe" it is known by the name" Sill.'> I·'rauee in

t.lw IIfJIlJe Glupee employs a form of the Latin Ilanw for fit'!hc:s of this group b;r which the same

fish is known to these na.tions when described in the la,ugLmge of their men of seiencl~. There are

('l'rtai II JOllal names for the Herring wldeh are used not to replaee the genenll one, hut tn d~signate

(~I'rtaill clllHIiLiOlJS ~l.Il(l ages. To tlJi!'l class belOllgS the Harne" Spt\l'linp:," clllJlloycu by onr OWll

ti,~JwrIJJI'Jt of Gape Aun to denote tLe YOllng Herrings. OorrespOlulilJg" to tLis mune tuc Il'ord

"8t1·;;mmiJl.g;' is used in Sweden, British llshenneu, according t;() Huxley, uistinguish four sbttt~S

of the Hl'ITillg:: (1) (( Fr'y~" or "Sill," for the young fish whell not lal'I.\('I' thall SPnltl'\; (2) "Maties,"

u llallJe which ii,; a eorruption of the Duteil word for a maiden; J-lerriugs ill this class are larger

thrill fry, hut with UlltleveJopetl roe or miH; (:J) l( Full," fish wit,h larger developed roe 01· 1,dJt,;

llnd (4) "Spellt" or "Sbotten," fish whieh hf1\"l~ recently spawned. ")'laties," W1H'H g'orge!l with

their f,t\"orite food, ~mall crustaceans, a.re called by the Scotch :fisherrm~Il "Gut-pock" HeTring!;.

In Swmlen, according to 'Videgrt~n, tlw following names are known ill the trutle: "N"orweg'ian

Il('I'rillg," "Gr1tbCll Herring," "Fat Herring/' 'I Gottenburg" or "Bohusliin" Herrhlg, "Kulla
Herring," "BJeking Herring," "Small Herring," "Alwhovies," "Sknl'jl IIl'rJ'illg," "Spiced Herrhlg,"
.et.c. I

These names are cited to indicate how ma.n~' vari;ltions are customarily made upon tile well

known IHtme of Herrillg. In the United States tllem an- few trade Ilftlne:<i for this fish, though a

large portion of' our Herring- pass from producer to consumer ulltler 11 nam~\ which is intentionally

de(lt'pl i w', that of Ii French Sardine," and a few art. canned in spices alHl sold undt'r the still more

imagilHitive lIame ot "hrook" amI "sea" trout,. II llloat'(lr," "Dighy Chicken," lwd "lIard

Rf'nilJI,(' are otlH')l" trade n:unes used on this side of the Atlantic, the 8ignificance of which will be

explailwd in the JlarngI'llph rf'lnting to "economic uses."

,small Herring are frequently calle(l "Brit" by the fishermen of Eastern New England.

"AII"llO\";:\"" is another IH1Ule for these small fish-still in usc among our fishermen-and had its
origin ill one of tile deyices of t,rade.

By far the mOAt confusing cougeries of naltlel'l, however, is to be found in the literature pro·

duced in 8u<~h layi!'lh quantitie:;; during the Jlast. twenty years by the Scandinavia.n naturalists who

ha~e lwen att.empt.in~ to reconcile with fact the theories prevalent among fishermen and others

in Northt'rn Europe eonecl'1ling the movements of tbe difterent schools of Herring ant} the race

cbaradCI'istics and hflbits which were supposed to characteri1.fl them.

III the "Pr(~liminar.vReport for 1873-'74 on the HNriOg llntI the Herring Fisheries of the

West Coast of Sweden," by A, V. Ljlmgman,z are given uumerous na.mes of this sort, such all

"Boundary Herring," "G-ra-l:l8 Herring," "Great Herring," "Norwegian 'Vinter Herring," llNor
wegian Fall Herring," "Old Herrip:g," "Real 8ea Herring," ~'Cattegat. Herring," "Sea H~ring,"

I United Stale!! }'ish CommiSllion Rt'port, pm vi, p. 124,

sTraDlIla.tion in United States Fiah Commiuion ,Report, part iH, 1876. pp. 123-167.
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"Fjord Herring/' "Seoteh Dnteh Herring," "Lanl Herring," "Half IIerring," and ,. Tender

Herring." In this report :till'. Ljullgmau attemptell to distinguish and described at If"Hst four varie

ties, and ill so doillg was lllucll more (~mscl'\'ati\T(Jtllall Jds predecessor, l'rof"r;r;or ~i1S"'OIl, (f) wlJO

in tlw, ;\'ear 18~~~ descri bed, under hillomial mtmes, as (\I"tiuct "pecies eig'!Jt of 1lw form" kllOWIl ill

his cuuntry uuder separate pOJlular m1111es, III II later re]Jort Oil the salt-water 1i;,llwries of Holm,,;

lan, llUblishell in 1878,1 Mr, l~juIlg'ma1J, who IJnd, ill tile six year,,; illteneuiug uetween this date

and Hw writiug of his fil'st, essay, (It'Voted llHlClt t.ime to the KtwIy of til(', J,;U bjeet, appeal'S to have

abandoned his early il!ea, ~illee he makes IlH attempt to distilJgnish Ole rnee,.:;, and si1llply
atlnouncm,. himself as maintaining that" more th,lll oue race of lIerriug's may be found in OIJe and

the Sl1llle Jlhwe."

GEO(}R,Al'IUGAL DISTRIBUTION.-'l'l.w Herriuj; i,.:; fOlmd ill the temJlf:'r:tte and l'ohlt:r parts of

t!JG North Atlantic. 011 tlw west its rUllge extemls south to Saml.\' Hook, a.t Ihe etltr~HI('e of X.,.w

York Harbor, where theX are found ol'casionally iq midwintl'r, :Jill! (JlI tlw llortll as far as .:\ortlJern
Labrador, dimillishillg' ill num lItws perhaps toward Ute IlOrtheru <,xtn:UlI', Otl t lit, ('ust it,.:; souHH:rll

limit is ill the vicinity of Ute Bay of Eiseay, wltile 1l0rthwanL it i8 fO\lud ill the "~hit" i:3ea am] on

the f';outht!I'n sLort'S of Spitzhergen. It of cour;.;e does 1lot· entl'I" the ~ledirprr:IIH·alJ. tuol1g'h it is

ahnmlant ill t-lHl Korth Spa lIlHl ill tIlt; 13n We. 11 n xley hazards the ('Ollj('et UI'I' tllat it 1)('T1I>11IS

iuhabil,., some parts of the XortL Sea, and states that tln>n' is a, Vl'I",V <lilllilar, if 1lOt, identieal,

sllecJps in the ~orth Pat:itic. His surmis{! as to the idf'lltity (If tilt' Pacific H!'rrillg witli that of

tb(~ Atlantic is not (\onfirmed by the re.cent careful I1xplol'atiolls of Dr. Bean ill 1hat region.

The fish which he hau. ill minu. is Jlrobably C. m,iro.bil-ix.

On onr uwn cmt;;t Herring arl.< Tlot known to cHter wuterwhiclt is in the Il>l1rot (Iegree braekish,

ex(~ept- ocolu:donall;r in the llpawning lle380n ill Saillt Andrcw'~ Ba..... , where tIn: adlllixtUl'(' of frN~h

wah,'r is but slight. Aooording toO ]'rofe;;;sor HlIXJp,v, Herrillg'JiI Jilpawn freely HUt. ollly ill tllt' nar

rows of tbe Baltic, ",neh as the Great Belt, in which t1le watel' I;; not half aK ;;;a]t as it is ill the

North Sea IllllI ill the Atlantic, but, en'll in sm:h long illlt'til m\ t.he Se!Jlei in Sell1e"wig, the water

of which i" qnite drink~ble and is iubabitt'd by fre;;;lt-water HilL.

~juugmltn~ dte8 inf'\tallce!l ill which Herring." are flaid to have a"ccllded riw'·rs ill Sweden and

Germany to a distance of seyeral miles. The same ant !Jor, however, seems inclined to bel ie\'c tlla t

the Hen-ing is far from having a Jlro<1il(~ct,ioll for fresh water, I1mI thllt. tll(' few ill~t;lllel'." in Wll ieh

the;y have been ob~f'rved spawning ill bra-ckish wah'r... La\'e been purely incitlcIltal and im]IlCe(1

by the fact that suitable spawning placcs conld not be found in ",awl'S of an ordinary dl~gr('e of

saltne!'.s.

The tt\mllerature preferred by the Herring hal' been more car.~fully determined in Eumpe tLan

llere, The observations of the Scotch and Dutch mt·tt\orological <lOcieties haVf~ 11I'lliOllstrated that

the t(>,mperatllre of the water mOiilt fa-VOl able to fIle SIllllUler h.'rrillg nsIwrip.-8 of their respeetin\

COuntries is about wOA F" thong'll dlll'illg the Scotch winter fif';heries tlle temperature ranges

from 400.1 F. to 410.9 F., and during tile )forWf'gillu flpl'illg IU'ITing fh,;beries it I':mgel'l from :n°,4
FTw 39°,2 F. Commenting upon tltese figures, I~jullgmall remarks:

"There is good reason to lluPltOse that the Herrings pH'fer a certain even telllperature of the

water, and that they consequelltl;y avoid too warm or too cold water. This degrfloe of temperaturt',

however, differs greatly lWcording to the different locations, fisheries, and races of Hel-ring~. Tbe
fishing for spawning Herrings is, fol' example, on tlle east coast of Scotland, going on at. a seaSOll of

ITrIloDala.tion in United Stntea l"iah Commission Report, part vi, I'p. 143--220.

~Repori Unit~d Sta.tea }'ish Commill8ion, pa,rt vi, p, 177.
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the .year when the temperature of the water is ,'ery high (from the middle of July till the middle

of Septembc-:r), or "Ve,ry lnw \.J\l.n\llU'~· tn MaNh). The, observation!> of the Scotch a.nd Dllteh met-e·

orological Societies made during the Scotch and Dutch summer herrillg fisberies have shown that
the temperature of the water most favorable to these fisheries is abOut, 130 C. (550.4 P.). During tbe
Scotch winter fisheries, however, tlJe temperature of the water range!'!. from 40.5 C. to 50.5 C. (400.1

}'. to 410.9 F.h <~tI(l during thtl Norwegian Silring herring fisheries it ouly ranged from 30 C. to
40 C. (37°,4 I? to 3!J0 .2 F.). But our olJservatiuns are still so incomplete, and relat(l so exclusivel,Y

to the spawning Hcrt'ingH, that it is impoHsible to say anything with absolute certaint;y excepting
the fact that the Herrings, when tile tempNatnre of t.he surface watet·" is either too high or too low,
go to deeper waters."

The theory advanced b.y Ljungman in t.his last sentence is perhaps a little premature. Is

it not supposable tba,t local races of Herring exist and perform the various fundions of life in
totally ditl'erent scales of tem(lera,t-ure , This i~ nndoubtedly the case with setlentaJ.'j" fresh·water

8[1ccies~ such as UIC black bal>s, which, in its extreme northern range in North America, li\'es ill
wahlfS which iu mitlslllnTIler are colder than those which soutbenl fish ever experimlCe even in

willte,'. This view is not presented as a new one, but simply for tbe sake of iutrotluchlg tbe

i llu!3tratioll.
MIGR.ATIONS AND MOVEMENTS.-fll ltjunglllan's report on the fh,;heries of Bobuslan, already

quoted from,] is given the following recapituiatioll of the different scientific theories that have been

in tlw past and are IlOW heard concerning the migrations of the Herrings:

"Ill briefly rccapitulating tiJe uifferent Hcielltitie theories regarding tbe migrations of tIle

Herrings, it will be found that t1Ui,V may all be arranged under the following heads:

"a. The theory of a central race of HerriugB, accordiug to wbich all Herrill gs which are in the
world belong to oue great eentral race, from wllich all kinds of Herrings, both great and small,

come. This theory is varied as follows:
'11. This centr:!'l l'u~e of Herrings is SUllposed to live ill the nortlJern Pol:Ll' Sea, from wlJich

large schools emigrate every ycar to those coasts where herring fisheries arc carried on (Anderson,
PeIllJUllt, and others).

"2. This central race of Herrings is constantI,}· moving through the Northern Atlantic Ocean
in a cirdl', whose extent ill regulated hy t.he decli:J.ation of the sun (Gilpin).

":3. Besides this great central race of lIerriugs living iu the Northem Atlantic Ocean, causing
-the great herring fisheries, smaller loeal races ha\'iug separated in (IOUrSC of time, ca1l!~ing the

/Smaller eOl1st fiKherit's (LulI{lbeek).

"According to the first two of tiJe!'!e thft:'e tlJp-Ories there would be no regular migration>:, whilst
such would take place according to the tlJird.

"b. Thl:"l theory of separate races of Hcrringl:'l, according- to which tbe different fisheries g,re

caused by sel'llrtlte races of Herrings, each having Hsowillocality. This theory is varied as follows:
"1. The theory of a coast race of Herrings, oon!3ideriug the Herring exclu.lIively as a bottom

flsb. This DIay again be subdi\'ided:

U a• SOIlU' ~ul,pose that there is oDI~' one local race of Herrings ill every lllace, which, if not

driven a way by human agencies, alwllSs staSS Ileal' tbe coust. There is eonsequell tly no difference

betweell c,~a.st Herrings and sea Herrings, and there are DO regular migrations (Nils80n)~

<l b. Otbers thiuk tbat more than one race of Hemngs may occurin oue and the same place,
There is consequently a diff.'ren~ between coast Hcrrillgs and .sea Herrings, and there ueregular

1 Boport, UDited State8 :f.i8h COllIlIlillllillD., .put vi, P. 218..
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migrations; but the proper homes e"en of the sea Herrings are the deep 'Valleys on the bottom of
the sea near the e,oast (Axel Boeck).

"2. The theor.y of a Rea race of Herrings, cou8iJeriug the Herring a.s a l:mrfaee tisll. Thill

theory ill also subdivided:

"a,. Some deny t.he ocenrnmee of more than one race of Herrings ill ODe amI the same place,

tho difference between coast Herrillg8 and sea Il(Jrrillgs (littoral awl pelagian Herriugs) aud regular

migrations (G. O. Sars).

"b. Others maintain that there is a rl'1atin' difference hetween coa"t Herrings aud i'\ca Hpr

rings, that more than onc race of Herrings may bc fouwl in one amI the s(tln() place, .wd tllat tlw

great schools of Herrings migrate regularly (A. V. Ljnngman)."l

This table is quoted as all illustration of the uneertaiut,y whieh en'll 1'0 the pn'lwnt, hnlt' cxil'its

COllel'rtdug the migrations of this fish-all llll(\l'l'taint,y whielt ill all prohahility will Ill'Ver 11(\

removed. It is safl', however, to say that, the theories ellluneraled jn c.tta!oglle a lWll been long
since abandom·d hy 1111 schmtitie thinkers. The views of San; nml LjnllguHllJ that the Hl'ITing it!

practieally a 8ul'face fish, Ilot usually descending to greu t depth, perhaps IJl'H'r lJlore than Olll'

hlmtlr(lIL fathoms below the surface, an~ l'lnpported by mallY urgmuellts of :umlog,y; at an;y rate,

they agree with what many investigators believe to be t,rue cOllcel'Ilillg certain fish with fiome
similar 1mbits, such al< the mackerel aUtI menhautm. On the other haud, IIt'rrings are ImOWll to

oceur oft' the N ewfouudlaml COUi'\t, ap(~(Jr(LiIlg to 2\11'. Earll, at a depth of fully one hundred t\1tI10111/;;,
and there is 110 rea80n wh,y the,\' ma,\' not def:.ceud to Iltill greater uept.1J".

"lfJol1 read," writes Proti.~ssor HI,lxJe.'\, ~'aIlY olll and SOllie new bool,s on t.h!~ naturallJistory

of thl' Herring, ;YOll will fiud a wOlltlprfnl ~tor;y about the movemellts of t.hj,'/>t' ,gllOah;: how tlw.,!

start from their home ill the Polar Sea", and march ~olltb a~ a great aI'maua whieh Ilplits into
milJor diYisioll8-0Ile' degtined to spawn OD the Sml1ldilluyian and Ollt' on our own ,,1IOr('s; ~llJd

bow, having achieved this spawniug' raid, tht~ ;;PCllt fish make their way as fa-st as they can b.wk

to their arctic refuge, there to repair their exhaui'tetl frames in domef;tie security. This MOl')"

Wl"'l started in the last eentur:", and was unfortunately adopted aIHI dissemina!('d by our country
man Penna-nt. nut there ig /lot Uw leaRt proof that anything of the l.iud takt,s phHW, ~\ll!1 tlw

I>wbahilit,ies are wholly It;.!ltim;t it. It is, for example, Quite irreconcilable \Vittl t lie fact tlia t

llerrillg are found in eoris' st.oIlHJ.eh;; all the yeltr arount!, Ami the cin'llHlShuwl' W whidJ I ban'

already adverted, that praeticell I.\ye" llistillg'uiRh local breeds of I-lerrillJ,!:s, tlwu:.:h it does 1I0t

aetl1all~; negatiyc the migration h;ypotheRis, IS ver.y milch ;lgainst, it. The RllPPOflitioll tlmt the

Herriug Slutwn in the -north ill the early Sprlllgo, and in the south ill the autulIIlJ, tllt(Jtl very wdl

into the notion tbat t.he vau gnard of the mi gTlLt-iug bOll.\" of H ("rrilJ gll Ol.~(mpied th e tll'llt 1'ipa WIJ ill g

ground it fl'ached, ami obliged the rest of the horde to pass on, But, lIS a matter (,1' fad, the

I10rthern Hf'orrings, liI~e the southern, hHTe two 8pl1wuillg times; or llerhaps it would be 11H)l'(\

correct to sll"y that the spa wlling time extends from autullIn to spring, and has two maxima-OliO

in August-September and OU(\ in 1<\\bl'ual':I'-:March."

Discussing the CllU!>l'S of the movemBntlo\ of the Herring I'>cbools t Professor Baird in 1877 wrote
lUI followl:l:

"Although tbe movements of the Herring appear to be vel'," cllpricious, t he.': are tloubtkss

gOTerned as much hy wt'lI.defined laws lUI an.... Oth6l' portion of creutiou, altllOuJ;:'h we are ,yet lin
from undet'standing full." the: conditioIlS which control their action",. 1'bp,\' sometimes th~qlleJlt ~~

Portion f)f the European coast for mall;.,.. a-ucccssi"e years, amI tben ailaudoll it gradua.ll~' or sud·
denly, presentillg theIOi>6Ive8 utJuaUy at the Hame season ill some far remote localit,r. Sometimes

1 Report, United Sta.teoI }'iKh CommiSliiOll, part iv, p. 178.
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a wind hlowing' 011 ~hMe will f,wor t.lwir inWllI'l! mip;ratioll; at· other times it aprt'nr~ to Imve a

llil't'Ct!;-." 0JlJl{l,'.;ite efl'ect. E \"cn w!l('11 th{·.... rcaeh the portion of the c(la~t lhr whidl tlH''y II re houml;

the f,wiliti"/i of tl.l,·il' captufe llt'pcnd uJlon nwtl:'oro!ogicill cOIHlitiotlsj alli] the S(~ottisll !'II(1teoro

Io:.::ieal ~oeiC'i'y lWJ; been ellg'dgel! for ;,;pn~ral year,., ill ascertHilling' wIll-H· these are, ant!. llQw t.he,}'

may IH' IH:.,~t H.Jlplicd b.... til\' ti,;herrneu.I

"'Thl" illq'lir" Wit, n·,,1.,iet,-,l atlil'"t t(> t.ltee""tc",,~t.nf St'otlalld, aml to I'o",l-li"hing.li,t.rict., t11e~ill, viz, ,Vick,
Bucki,', l'd."dwad, all,1 Eyelllonth, Ilw la,;t iunlading the lbhing ports of DuntHlT and Eyemont.h, ntlTwiek and North
81l<1<1,,,·I,,,,<1. Copi,," of j I", \\"',,kl.l' r"tlll'll" "",,1. tu the tiHhetT b"'''I",l frolll these ,listrict" <inring J'lJy to s,'pt,t"mber,
the ",'","on fo!' Ih" IH'l'l'illg ji.,,<!,illg I','r that part (,f Great llritaiu, tor "IX year", lwgilillilig with 1,.;{;7 ami mtlling "it,1t
1~7::!t g-iyi:.~ tlJe pntl'h l't.~r 'YPt'k~ 11n~ lluluber of lJoat.B ~)ut- in t~a,f:h t1i~tril~t, Wllru !~xtra.et.ml fntu.l 1.lH~ re[MJrts, aud au

av,'rag" of ! II,,",· "ix y.-"r~ c"lcubktl nt· ~ev"",,l uf tu" Ht,ution~, 'fhe8t\ W<J,<, finally compared (la~" l,y du,y with two
I'-;.'llri t~l'-l -()f ~ ';1 t.·Pln lH.~-ra [lll'(~;'-;; (lll (~ t:lke-u () Ii' lIa.rri.~~ and tlh~ ot1.ler near Edilll)urgh.

"Til,· j'>lJIl'eratnr" of the ""a \Va" f,>un!l to' ri~e very r:!.'l'idly al1On1., t.he mid"l" of July, and to keep o~cillating

b:i;.dtt.ly nt"'LlI;" nllit"rltl tempel'atUl'e of ;,GG lluti! tue l:lth of Angust, when it rapitlly ro~e t.o the amlTIalulaximUlll,
IHHll"I,\', ;,;-'--',~, ami ntllg ..<l rdatiyely high unt.il tl'<J fil'~t. of I'kI,t.emLer, Thi~ period of highe"t annual temperat.ur",
},.,m"l.,·, I'm", IJ", wid;)J" or ,Jill.)' to thO' tlrst, or J';"pt.em\'"r, w"" }imwI t,., be coincident, wit-h t.ll" Ihhi"g' ""81"''' j" t,h"
northern tli.,jri<'l'~ or ."eotian,l; and the neri",1 wh"ll th" tewl'eratnre ri~es to the a-hso]nte llta.xl1l1llln io; fart\",r ,,,,in
"hl,'nt. wil h jill' ,Ial" of (.Iw lal'geHt cat-ehes durin/! tlw Ii~Ling b"a,WU. The committee, bowev<,'r, cOll~idPT ir IlI"lHlla-' UTe
jn \;,," gre;H- "t·re~~ ('U Hw ~r.riking .,uexisletwe of tIws" facts, sin<J6 it is ill1p"~BiLle, wit,hout, furtber statistics, to say
wltdlwl' t,I",~" n'''' iOll~ m'" of a· perman"lIt l,har(tct.,r, The thhing sea<;on diol not h.'gin lInlil thO' >;ea temperat.nre
I'ad rib... 1\ tu a·l"ud ["";'::> ill JIlI~·, ,w,' dill it "ontinue after it 1.3d fll.ll,m belo\" r';;F' ill SeVrember.

"All illJl'0rl.unt Olui""ioll ill tlwae tables is, that they do not show wlJOth,,1' Uw,V iudicate t.he Bnrface"r bottolll
felltl'Prllllll"e ,-,1' tht' ",w, tltl' dift'\l"!mce ill Ihis re-«peet hning very appreciable, Anotber<>mission i~, a·s t-() 11", relation
hdm'.l·jt t1w _'pawning ~eason of the Herring and their shomward Inovmucnt, Along the CDlllit of the Gnit..d States,
tIl<' ;;r"at "l",wniIlg !-\"1'Ol)llil of the ~",a H"Tring is otf t.he sonthern end of Grand Mana.n, wl'N"" t.he '<adaco an,1 l'ot.lmll
l<""'I"'ral ur,-s ."mwt.imes diti('r at the "pawuing Beason by as many aB five 01" six d.,gre.eB.

"'\n ilnp""tluH relOltiou was a[~o observed h~· the Nm,mit.t.ee between the except.ional at-mn~T'l",ri,~ jeiltl,,'\rat.llr,,~

:nHI nll' mig-ratioll' 01' rh.1 Herting, Uw tl"hiIlg ~OllJ>OTl lleginniull: DlIlCh lat('r in the year, when the 8nmmer teUlper
atm',-. 'trl' lo\\". 1,hll.u wh,m t.hey are high, As re~ar,18 the relatioJl hetwecn uarnmN.rie "ul;l'l'\'ations I1ml the fislmri,'s,
il appears j h" l ,luring t.ho l'eri()(l~ when 1'\"0",1 or htavy eatcues were takt>ll, ill a great. majority of cas"s the Laro",.,ter
wa~ l,ig'iJ "llli ~lead.\', the windsligl,t or ",,,<lerate, ltnll "lectrical phnnollHHl1~ w:"tt,ing; whcn the captnres were ligltt,
11". "hspr\·"t i"llS oft.en indicated a ]0".. haromete.r, 8~rong winds, ultMttled wost.l,,:r, anfl thunder anrllightuillg,

"Ill ('olwhIHiull, the "ommit·Lee Hleolllmmld that, ill fnr1.unr elndrlation of the snl,ject, steps shonlct he takeu to
ohlain illl'ormati"n which mn'J' lea'] to the !!ointion of the following 'lueri'll'l:

"I. W bat <ldermi ne~ the ti mo of the eOlOlO"llCC,ment of the tishing!
,. 2, ''''hat. o1"krmiues the tinctnat.ions ill tlIA eatd,,·s of Harrjug in different distrillts, or in t·ll<\ .sawe distriet OIl

~lLJl'l\rlmt, ~L ..:"t·~ 1
":'1, ,Vltat eauses th~ ahseIlc" of Herring dnrillg BOWl' seasons from certain districts of the eOlUlt'
-'4. Whal detmlttine~ the ending of the tbhing Beason'
;, 'j'}w ill format ion I""'Illiwd demande--
.; L All extension of the atea examined, 110 al; to ilIChtde the Moray }o'irth, the Shetland, Orkney, and HebridM

I"!:.twl", and Uw w"",t "OaBt of Scot.land.
"2, Daily returns of the nnmLer of boMs fishing alul the catch.
,. a, The erection of seIl~regist.eringIlea tbermometera at diffenmt points on the COlUlt, lIimilar toO thOBfl now in

ol'"-,,,tiun at P"".erhe!,,} Harbor.
"J. ThurulOrnetrk observation.. hkcn by the fishermen themselves over the gronndll fisbed; as it iii only by tho

o\>,;ervatioull of numerOUfl thl'rlllmneters in c{)otinuoull Immeraion that we can hope to obtain lWcnrat.e Information
regl.nUng l,hOSll Clureu\.>! of eo1l1 and Warm wa~er ronnd our coasts which are often found to interpenetrate eaclt
other, nlt<} ""Itid. art'> lIuppoBt'>d, with apparently g"od rl'a8OJl, to infinenc6 gJ1'a.tJ.~· the migration of the Herring, It
ie said that, the Dlttch fishermen dilri ,-e valuaLle pl'a.ctioaJ tWvantages from a sYlltem of this kind, and there can be no
doubt th ...t favorable results might confidently lH' look"d for if a similar sylltem w,'t"e genenlly adopted by <lUI:'

fishermen.
"It is an jnt~restillgfad In thll natural history of the HNTing that, while the 8ea.!'on for their capture- is quite

deflnire and /,-en"rall.v uniform at allY on.. I'oint., it varle<l on differ1mt parta of the coa",t; t-hll6, on the _t <lf Great
ItrH.aiIl, fro;'l Shetland iIi the north to Flamhorough Hea.d ill the ....uth. it occurs in Jnly, August, and September,
at"l n littlc earlier in the north than in tho south, At Yarmouth the Hen-iug BeMOU is in October and N oVllmbel'; off
the Keutisb co&at, in NOVllmber and December; along t,be 80uth COlL!lt of Eng1u.nd, from October to December; off
Cornwall, iu Augnstand September; ill the Nor,b Channel, in June .lUId July; and in the Hebrides, )lay Ilond Jllne.

"I t iii flllggest~d by tho Scottish commit-tee in t.bal,. report that when· the pcriOO8 or ru:lgtation on all partll of the
Brili6h Sl:la·coast will have been enlenlated Il!I closely sa in Scotland, thette wHibe found to bear a C!Iiticall'f'dAti&uto
tbe annnal epochs l)f the tllmperature of the 8ll11.. This give.. anlDewed importance to the inqniriell undertakou by
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"In reference w the capture of Herrings far out at sea, Holdsworth refers to the fact
tha,t tht, Lowstoft herring fi~ltel'.r oommen(Je~ earl." ill the spring, fifty W 8ixty miles from the

coast, when the fish are 11001' and tbe roe very little prominent. The fishermen, however, accom

pany the sehools in their slow progress to the eoast; and when they get within a few miles the

fish will 1m f'1tt.elu;!(1 up and the roe is in a lUuch more ad\"anced condit,ioll."

III his latest report, already several times quoted, LjllIlgman discusses the anllual migrations

of the herring schools and their cam;es:

"It has beelJ lllelltiolH~d before that the youug Herrings ltegill tv wander about at an

early age, cLiefly to seck food or shcltpr from their enemies, or possihl;r morc agreeable places of

sojuurll. 1t has freqnently been observed that the young Herrings, as they grow np, leav."" the

sLallow waters near the coast and go into deeper waters farther out towitrds the oeA:'l1ll, whence,

after a wbile, they return to the coast in company with the older Herrings. 'fIH\ knO\vledge of the

ddllilf! of these migratlolll:l il:l, like {Jur knowledge of their phy"i(~al amI hiological causes, 80 limited

that very little call be said regarding them.
,. Regarding the coming of the HerringH from the sea to the cmlHt, we only lmow that uuring

thB spawning seal>on they gem'ra.\ly approach the l>pawning places in densf\ SdIOOls, coming from

the lwrth, ami tltat when visiting the COllst for otht'r JluI'IlOdes the schools am smaller and more

scattered, extendillg" over a larger stretch of coast, aud COf[](; both from the llOrth amI the flontb.

Those HerrilJgs which come to fleck food ~('Illerall'y remain fiJI' Home r,ime ill the outer waters before

theS come near the coast, and their visits are neither as regular nor as IOllg as Whf'll the;r come to

~pawn. But eYl~u the great mass of Herrings does, during the Rpawnillg' l:wason, not r(>maill Ileal'

tbn t'Oltst longer than one or two mouth:;:~ exceptions from this rllie beiug rare indeed. H.~rriug'8

wh ich httve tIm IS remai lled nettl' the coast over th(jir regular time become almos t en til'ely worthless.

During tbe last great Bohuslan herring fisheries this seems to have occurred more frequentl;y.

"In approaching the coast the Herring" gel1emlly hegin at a certain point, sprt\ading from it

either to the left or right, or in both directions, influenced in this by the we~tther, the lIurronis of

the sea, and the nature of the bottom. 'l'he Herrings do ]lot like to visit the place where they

have spawned 11 sooolld time. It ha.s ah;o beeu noticed that t1.w large Herriugs do not go ,LS high

up the fiords as the small ones, and that when the 8pawuing season comes in winter or spring Uw

large Henings l:lpawn beforl!> the small ones, wbilst when tlJe "pawning season COlles in summer

or autuIIIH the ~man or younger Herrings spawn before the larger aud older oncs. Afrer spawning,

tile Herrings have often been oOI*'1'\'ed to go nearer the coast thau before spawning; filshing with

drag'll(,ts may tl.mrefi.rro be carried Oil long aft.er fishing with stationary nets has ceased, as the

'emllt..", fish (those that have spawned) do not easH." t'nter a stational'" net.

the t"llit",l Stat.ea Kignnl Servi,!e an,l t.hc Fish CorumiSBion, nn the A"",ri"llo ~"aet, in d.l(·· wa~' of <1etHmillillg of Ib"
sell, temperfl.ture, ete." ll~ c(ln"e.ct~HI with :~ "",ry important, bralwIl of OUI- dome~1 ie illdt1stri,,~,

"In this ..,olluectioll we may !ltat" that the IIIJawnilig !It'a,~ou of 1.1,,) Herriug, and thl' tillle of itll catch, ~-aQ'

rumarkll.uly ill diffeI'tlllt porl,iou!! of our "Wn Co,"st. Thus, in lIarls of tho Bay of Fundy ami iu the Gulf of Saint Law
l'ell<le it t.ake~ rlowe in May a,nd JUlin, as in tIll' H"britles; at the So'lth,'rn H(~aol of Grand .Manan, til('. great spawning
ground, it oecur;, in Soptmnher, commencing pOij,."ihly in Angnsl, and ,,"tending int" Oetober; taking pIae" later and
Ilthll' in tile !IOJatlon as we proceed lWuth. At the moM southern l'"iot at which the, HerrinI\' 18 IHlsit·j \"tlly kI)(IWll to
spa.wn, uamely, off Nomall'~ Land IIIHI po!:\llibJy Block Islam!, IIJi9 (}"'!llll<lt, ocellI' nmil Dcecmh"r ,tud J~loUnr,\-,

"From thi~ we may draw tne inference li.bat n Gertaiu minimnm of temp-eratnre, rat.her tnau a l1.la,XimUUl, is
lll'oded for the op"r/l.t,ioll in queetioa; ami 1hi" oe<:Ul'rillg in the antumu, tbat tht, l'1'ol'"r tt"lllpH-u,tUl'e i~ l'eacu....:lla,wl'
aud later M we l'l'oceed lIout.hward.

... It is 10 I>e hoped lbst the temperal,n"" oi.J8<,l'vatlnus UilW beinlt mad" by t.be United Statl's FiB!! Commission and
by the Signal service uUIoy enable lUI to solve thelll.ll'l'oblmns and to co·operate with Olll' Scottish sciellt.iti" l>l'1e,thnm iu
!,"tltlillg at the true tt>lati..,u between l'h~-..ic.al conditiollll and the lH,w,mllluts of ~ndl jluporl11nt f"o,l"fi~h<'" as the
lIening, mnekerel, cod, ete.-RtlWrt of 1M &offish MetrorologicnlSoci#y.
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"The going out of the Herrings is generaJlya much quicker process tllan their coming in, and

as it is more difficult to catch Herrings whilst" the;y anI leaving the (~oa8t we know very little about

it. After the Herrings have left the coast they do not !>tay outside any length of time, but imme
diately go out to sea to seek food and enjoy the greater protection which the deeper water affordl:l.

When the Herrings lnwe been to the coast for the purpose of spawning they generall:,y leMe tLte
coast in a· northerly direction.

"With regard to the extent of the annual migrations of the Herrings I have already mentioned

tbe different opinions, and I will only add here that the larger a !>chool of Herrings is the greater
will be the extcnt of wrritory where they must !>eck their food, and the farther from the coast mmst
the.y extelld theil' migrations. It is not known from direct obgervation8 how fll,r the largest sebools

of Herrings extend their migrations, but certainly much fartller than :Macclliloeh. Nil81,on, Boeck,

and their followers assert.

"'fhe annual migrations of the Herrings way he influenced b;y physical caIH;;es both as regards

their time ami their uireetion. It is well known that, fiworable, mild weather Hcederates, whiI;;t,

bad weather retards, the approach of the Herrings to the coast, aurl that wind and current ma;v

bring a much greater number of Herrillgs to one part. of the· eoast than to another near it. 'I'he

gBueral rule, however, is that the Herrings, wheu coming in to spawn, visit the place where they

were born. 'When the Herrings corne in to seek food they will gelleraIl,r go to those waters where

they have been accustomed to find food in the greatest a.hundunce; those pb;ysical cause.'l, therefore,

wbich haNe au iufLuence on the occurrence of thod will also influence the direction of tbe Herring's

Illi~rationl:J, as I have bad occasion to remark before,

"The anllual migrations of the Herrings are chieH,v caused b.y tbe de.sire to propagate tlm

8pecie~ ,tlld to fleek food. }·'or spawning, the Herrillgs lleed a t'luibthle uottom for depositing tlleir

cg~s, a bottom which al"lo must contain a sufficient quantity of' food for the )'oulIg Ilf'rring~ allll

affOld ~helter for them. All these requirements are onl;y met near a COllst. ByelJ if Herrings, flS

ball t>iometirn('S been 8aid, not without a show of reasoll, spawn 011 the Dogger BIUlk, or other Rti1l

more distant banks ill the ~orth Sea, thi8 doc~ not di;;prove our lltisertion, for it is doubtlellll only

tlle g'reater ease with whic~h the ;YOl1ug fi.4, ean reach tbe coast from these banKS wlJielJ has made
it possibl(1 for the IIerrillgs to spawn there.

"The grown Herrings must again goo to the oceall to seck t.heir food, which tlw;y chiefly fiud

in the curreut.., aUll those waters which corne from the Polar Sert. In Borne IIlaeetl, howcYer, tbey

find the requirt'll food during 80me part of the y('ar near the coast; and tuus there lIlay be fisbiTlg

towarils the end of sUlllmer aIHI the begiuning' of autulllTl, m~ OIl tIle western coast of Norway, or

during autumn amI winter, as on the eOiH:>t of Hobuslan. The infl.uenee which the desire for food

exercises on t,ile allllUHl migrations of the Herrings has sometimes been overrated, BO that it has

occasionally been considered as t.he ebief cause, enn in ease8 when the desire to llropagat.e, was
undonhtetll,Y tbe principal cause.

"As tbe Hllftwnillg Herring'S, OIl account, of their heing packed more closely together IIlH\ ou
account of the "'tend.r course whicb they Ilursue, are more exposed to the persecutions of their

enemies, and as this danger of COUhie increases the lJellrer they get to the coast" they g('uerall;y go

into deep water irnmediatf'ly after havillg spawlJed, in order to find tho neCi!ssary shelter, and

le&\"e the coast much quicker than they C<'lme. The largl:'r Herrings I>et>m likewi. e to tbri~'e better

in the open sea than nE.>ar the coast, and cQllsequ{'utly (10 not staS there longer thania' absolutely

necessary. Nel1crantz, however, goes too far whcn he .supposes tbst tim Herrings leaye the {JOllst

onl;y to esca.pe unpleasant phYlOical conditions; for instance, colt! or vic;l",ntJ,\' fig-ita-ted Wllter. It

has alr"'ll.dy been mentioned that want of space or the IlersecntiQDB of eIlenUCI:!I ha.Te in former
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times h,Y some be('ll consillerell HI> tLw I~hief (lanses of tJ)(, allnual millratiol1.'l and regular coast

vi~its of the Herring's. Such opiniolls an~, howevet" no long-er entertained, and then'forl' c~mnot
daim our attentioll."

PEHIODICl'l'Y OF THE Al1FJ"llANCE OF I-Il':URINGH ON 'J'UE ET'ROl'EA"!'< ('0.\81'.-SO far as is

klHnnl. tIll' uhllll<lancP of Hl'rrilll-:'S in tlU:' \Ve",tCI"Il Atlantic has lwell eOllstant during" fhe pllo;t two

celltul'ie,~; ilt tht· ,'muw time 1';0 litrlp is our ti."hing poplllation (lependent on the lwrrillg' tisIH'rie"

whell C(HnpHl'Pl1 with tllat of ::S-oriht'l"ll EUl'ope tll:Jt \"ilriatiolls ill ah{llllj;ltll~'~ not being' r"g:nded ns

national (1 iSll"ters woultl, PXt~l'pt, llPrhaps, ill the em't~ of NtnvfolllHllalHl, S('aTcel,v Lav!" IWt'1l phwed

tleHnit,ely llJlOIl re(~,orll. Uonc"l'nillg' tht~ periodieity uf the herring" ;mpply ill Nortllcl'll Etlrop'l

Pro t'cssor Ullinl writps:

II A mOIl~ thl' Yflrionfl problenHI of hlterpst in XortlH'Tn Europe there ar(~ few of III0 1'(' l~(~Ollc,m·

kal importancf'- tha,fl tllat (lonneeted with the lTlOW'Hlpnts of the II f'rring, a fish which in sOllie

years furnishes a supply of <llmost lUiJliOlIS of barrels, and in others a fc'l\- thOUflllW1 art' all that

CUll 1)(' >;e(~ured. '''hill'' Ute cod always maiut:l-ins Hi'! numlwrs and COllH'fl Witll mw,rrill~ t'l'A'ulal'it~·

in wiuter t,o f'pawll in tbe I ..offmlen Islant\!;:, anf) is fOUlld hI lltof)erat<" nl1mlwrs on the (~oast

throughout tbe rest of the year, the Herring- appears and disapptlars without :l1ly, at prf'sent,

int-elligible cause. This variation in flhundalJCe is by som(~ ascribed to a total ,lisappearallC(" from

the coast, while others believe tLat it remainil within a hundred mill'S of the Scandinavian SllOre,

far out in the deep water between the hanks of tllC Xorth Sea and the (:o;'\."t of :Norway, hut that,
owing- to some Iwclllial'it.Y of tllmper-.ltnre, euroonts, or 1)Oi'!sibly tainting- of the watt'r b,v tbe nhull.

dance of the s~)·called gurry, OJ" offal, from the herring and cod fisheries, it is kept away. DowlI to

a late ptlriod of the preceding centnry tIl(' Herring ~tppeared in immense llumber.;; with tolm11hle

n'gllladty, thNl left th~ {~~ast, ami did 11~t r~,tlwn tiU 1&\8--u lallS(', of tw~mt.l yeaYl>. l~{Jr sixt~-·

two ;rea,rs after that it presented itself wit.b unfailing cortailltY1 so much so that, all fears of a
possibh1 diminution were banished; but since 1871 it hn.'; almost disappeared from thl' usual

fishing stations, a few thonsand barrels being the maximum catch where ~l. million or more was

the rule. This is what is known as tbe spring herring. The so-called •great' Herrillg fisbeQ' has
sin(l(~ 187(1 attatu('d :t cQn"id(,_l'(\ble impmtam'.e (~t a diBtaue", of frOID llye, lmn<lr\:(l to ~(\\"ml lmudn~tl

mile" from the "llring lterrinJ,r locality. Thi!! diminution of the spring' herring fillher.... of Scan
dinavia was for It few years of f~onsiclerableadnmtage to tb." Ameriean filihe'y interest!'

The following memoranda, communicated in 1878 b~r 1\11'. JO,:hlla Lindahl, will ser\,<' to !'\how

the pllriodicity in the mo\·etneuts of the IIerriug in Europe:
"Before the sixteenth eentury no !"Hoords were kept of tlle th:!.heri{'~'!. A.., howe\"f~r, hoth kiug

and church bad some income from taxation and tithe on the Herring, it has been possible to ascer
tain tbat such fisheries have existed Jleriodically e\'er since tlJe begiuning of t,he eleventh ceutur,Y.

Before that time the archipelago was hardl.y iuhahited, and t,be fisLiug seems llot to have been Qf

any importance but to the scant~' population ou the fiords, who had too primitive implement.s for

CUl)turiug large quantities of fish, and no means of preparing the article f(lr a- distant, market. 'The

filUowing is a list of the herring periods of whieh we have a.ny knnwledge:

"1. About the ~'ear 1020,
'fl:::, In the latter part of the twelfth century,

"3. From a.bollt 12t.O to al.wut 1341, thus lasting lUore thl1ll eighty .years.

"4. About the middle of the fifteenth OOlltUI'y.
"5. From 1006 to 1690, thus laating for thirty.five years; interval to next period, Bixty

nfue years.
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"0. From 1660 to 1680, thu8 lasting for twenty-one yearlS; intet\Ta.} to next period, slxt,r

Rix Yf'ars.

~''';_ From 1.747 to 1808. thus hu,ting for sixty-two years; luterval to next, period. sixty
f'lght ~·PllI'S.

"H. From Xon'mlwr, 187";, to Febrllar~·, 1878.

';Tlw mo.'>.t importnllt period W:HI the ahove No_ 7, t'spt,eialJ-y dnring the la,st twenty .H'unl vI"

the lal:it ('entury, Jt. lms hel'll l'alelllatcll, tuat ill ISIllIltl yearfi; during- that time thf> ltlmnal IJualltit,V

of HI'rrillg' tiS!H,(j ilt Bohu...,lnn amollnted to at 1ea.'>. t, ] ,~'jIlO,OOO hllI'rcl;;;.

"JIll ri ng till' ..<ix WN,ks ,Talllmry I t (l Febnmry l.'i, this present year, about HW,OOO burrds of

fn~"h awl ..alt Hprriug' were IShipped ti'om tlw archipelago of Bohuslan t,o ueighborillg market;;,

'.rIle tisllCrmen and IllPl'dtallt~ are Jlreparillg l,lrg'ely till" Imtkill g bi~ hauls wlteu illc IIerring' will

returu ill the fall, :lS is ex pech'll."

As early UfO; tlie rnidllll' of the last eClltllry OIW of tbe periods of "earcity was foretold hy Pj"(lf.

HanlS Str(hll, of .!\orway, who ohsern!d that t.h~, IIel'rings during Uu~ period t.hey vj;;ited the coast

of So uti mol' (J 'i:;<;-1 j;;(1 ) came la tt'r amI la tt'r e very 'p~aI', and predieted, iII aceorda nee 'wi til a II old

tl'ullitioll a luI tllf:' eXjll'I'iellee hUll at SUit, that the I-h~rl'ing fisheril''' of Sondmor won III ('nnw to all

cml. This really took place ill llohuslun, wher(~ it had oeeu obserrCI} altt'ady towardJS the middle

of tlle lust gn'at tisher~' lwriod tllUt. tlw Herrings ca.mt~ to the coast lat('r amI later en·I'~· ~-('al',

which Jet! people to fear that, as ill times of (Jld, the IIerrillgs might, agaiJJ g'l'adnally leaye the
SWl'di;;h I~oa...,t. Somewhat larer (l";S:!) Skiim eomparefl tlw Bohnslall fisheries wit h tho",e of

Xorwll,Y, um], basing his opinion Oll their f'\Tident similarity. !)rNlicted that tile end of the Bohu>;

bu thdlt'rjes was near at harld.

Ahout tell years later Lybecker expresses himself more distinctl~', us follow8: ;, 1f with pro

plwlie t'y.,., we {\ould sel~ the flltnre and predict the fate of the fisheries, we might saS with a gre;lt

deg-rec of prohability that, a change will take place soon. We know from hi8tQry tlmt wlwll

Herriugs 1)1' otller 1i.~h of paPsagt' arrive uear the coast later and later, :wd at the S{Jnw timf' 1,l'p!,

farther and farther away from the coast, this llJeans a change iu tlle TIligratioJllS of the Ht!rriug'14,
and may {'\-ell }loillt to their lea\-ing the coa-st entirely. This bas been the conrse of the Norwt'gian
hen'iug fisherif'lS, and en'lJ of tlw Swedish llerring fisheriCl3 duriug their older periods, and ill fact,
wjt,h all those £slwrie.'i when' fiRI! of pllssage are the prim:ipnJ ohject, with the onl)" e_lfeeptioll of

the Seotell a1l(1 EngUsh fisherit~s. It' we take into consideration the roving naflln, of tile

HerriIlgs anli the l'xamples from oldell timclS, it is highl~y probable that the Herrings will ('ome

later ,-wet,\" year, amI finally lean, onr coast altogether."

Jt, IHltJ Ji'Cflueutl,Y heen mahltil.inefl that too mlldJ fishing and JislJillg with destrllctive 11l'plt

ratus wel'e the proper causes (If the growing tardiness of the arrival of the Herrings and mi!{ht even

l(,ad to the eomplete Cessation of the fisheries; and peoph~ therefore made futill, a.ttempts to ohvjatn

this llanger hy lt~gislation, As the ominonR predicti~lIt' regarding tht, herring fisheries we-r'e, how

en'f, not iHlmcdiatel.v flllfille{l. tltf'y were almOllt forgotten; hilt when tbe herring fisberies came to

all em} ill the year 180~, people imagiuctl that thl~ Berrillgs nrrlYlug later and later eyeQ' ;year fully

lll'Oyml the assertion that the;..- had beeD drivell awa.y b:" the impruthmt a.ctiODl'I of the iilShel'lllcu.

It was .,aid that refuse thrown into the water, and noise, had pre..-entell the H~rrillg:s from ,~Ollling

near to the coast, and they had fi;pawned in the open 8tJil, and had then, in consequcIll'p of the

bnguor and weakness following the spawning, been driven tHwardl> the coast by storlU~..

During the more recently closed Norwegian spring herring fi8b~rieR, it was, aectJl'tling W

Loberg, noticed, not without anxious forebodings, that the Herrings, which in th~ begiIlning of

the fishing period did not come near the coast till early in February, gradually came eadier and
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earlier, so that. finally the fishel'i"s (~()mmelICedbefore Xew YI:'al'!';; find that thiJoi elHIlIp:t' was followed

hy another, the Het1?illg" corning later Ilnd later, till tht' tisll1'Tie,,, tlill JlOt C:Ollllilelwe liP/ore Feh,

rn:try. This IlI'enliarity, 1Iowe\'t·l', W:IS thought. to Ill' a t'OJISt'flnetl!'!' (If tll(' ilTegnhtril.\· \\' itll II hieh

the Herring-s ...-i"itAc'd the "aUH" p1a!'!'s 011 tlll' !·Wl.;;;;t. It w·as ltot till ..\)wl HO!'I'],: llP;.:atl to i'l\"(·"tigate

Ow matter that this whole tjlll'stion was tl'eateu from a mom HI~it'lltifil' stalldpoiut. Ht, showed

that. tbe eoming of tile lll'ITillgS to tbe ooa"t nt tlifferellt tiUtt·,; ullTilt;.:, 11Jl~ per:io(\ W;l,; sul~jed, to

cHrtaiu ruh"s, aUtI that this l'egularity ill tlle Ulo\'etlleufs of till' Hl'nill:,:,,; wa,; oLJ,wr\"t·tl 1I0t 0111.\'

durillg' tlte Norw('giau sprillg' l.wrrillg fi"h(,l":ies of the *~yetlt/:'(,lltb alld dglltl'('lltll ct'llturi('.". hut

also rlur:ing thO!i;!l lH'rring fisherie" whidl wert' !!oi!J~ Oil 011 till' ('0:1;;1 of Hohll"Lin during the

~eeoIltI half of tllP fiftetmth and seventeenth l~entllri/:'fI. This Ilt'euliar pheltOltWlto!J hw,. t/ten'i(lre

he(\orrl(' far mort' important than it was thongill, to be in former t.imefl; ~lIll it lWlJ well h .. said to

eootai II t.il e key to tim t] II/:'S tion of tlle period iei t y of t ht, p:n'at tka utI i II;lY iii tl lleni 11 g Iisberic.s.

Boeck was !Jot able to assign any cam\(, for thl'!i;t< elltirely l't'gular dl<lil~t''; ill Uw time of tLw

HelTiugs' visilS to tbc coao;t. This has hmm at,tpmpl(·II, howen,r, by O. O. San; awl llly:-wlf. aud

an accotlut of tlJ('.,:\c attempts will ht~ gi ,en below.

III a paper (llltitll'(1 "'1'he Great HolllLSlull Herring: Fisherrtl A. X. LjuU)!lll;tn )!in'.s a \er'y

interesting' aceount of the periods of abundance of Herring in i',wt'lhm and of t ht, Ilt'rriug fisheries

of that J'f'gioJl from 1000 A. D. to the lll't',sent lla fl.'.

P',:EI'RODUC'l'ION.-'l'hem are se,eral intt>n·stin~ ~'If'rips of ollHernltiulI>; HIlmt till' "pawuin~

habit;.; of the Herring, the hatcLill~ of the egg, awl tilt" tlevelnjHUellt of tIlt' ,\"tlllllg'; all of which

may btl filum] ill the lat.'r volumes of the UPlu)rt of the United Stalt's COHlmission!'r of Fj~ltedes.

III his lectnre Oil the Herring:, Profl's;.;or Hnx!p,Y tleseribN; ill a H'ry I'ol)(:is(\ amI ludll way

tlH'ir<ll,uwning lHtbits. He remark.;;;;: "'Y{, ha\"t~ hitherto met w:itlL ItO (:a,,,(' of filII or spawiling

H(\l'l'illgs being ftlUutl, in an;r loeality, during whnt Ill:'!,\" be t.('r1llert tht, sol."tithtL montlls, u;lmdy,

,Julle. iHlIl Decemher; and it, would a,ppear that sneh Herring" aTe tIt'\"t'r (01' n'ry 1"a11:'ly) tala-Il in

)tny, or t,he t"arl,Y part, of .Tul.y, ill the latter part of :-io.... l·mlw.r, or tIte l>al"l)' part of ,TallUary. Hut

a spring spawning certainly oceurs ill the latter part of ,lamIary; in FdITlIar~'.:in ]',Iflr~:h, :nHI in

April; amI all aut.umn 8pawning in thfl laHe,r part of July, ilt Angnst, Sl:'ptemher. Oetolwr, amI

evell as late as Nln'ember. l'akilly: all llart8 of the Brir.iJoih coaJoit to~ether. FehruHl'y amI M:trch

are tlte great montbs for the spring spawuing, and A 1ll!Illlt alttl Seplt,JItbt'r for tllP autumn

spawning-. It. is not at aU likely that the samt> tiSll 8J1awll twice in tIw ~Tal'; on lhl" (·tJtltrary, the

spring and the autumlJ shoals a,re prohabl:y purf(>etlr di"tillet; and if t1)(> HI'JTilll!. neMn!hlg to

t,lw hypothesis arlyunced allove, come to maturity ill a ~'ear, the SllO:lis of eacIt spawu:iug !Oeusou

wonhl be the fry of the twelvemouth hd·urlc'. Howt'\'e!', no diTPd ('y:idelH'l.' ('lUI hf\ H(hlllcerI in

fav\)~ \}f this 8Ullposit.iOll, amI it wnuhl be extmmt~lydiflit'ult 10 nhtain ",,'wh I'Yidence.

•,1 be.lievt\ t.hat. tlleOle coue!uOIious, cOlltirmutor,v of thOHt> of pr('\·iouH carl·j"ul Uh>\l!tTe1'8, are fnll;.

SUpl)orted h.y all the evitlence which hus heen l:ollpete(]; a ud tile faet tila I, this l<Jleeit's of jish lms

two spawniug seasons, oue in tlw hotMst antI olle ill the euldc!:it mOltt,h of tIle year, is vpry ('.\lrion".

"Anot.her singular circumstanee with the spawning- of the lIf'lTing is thl' great nl-riety of the

eouditiollS, apart. from temperature, to whinh the fiHh .adapt;; :itl'oe\f:ill performing this fmwtiolJ. (ht

(Jur OWl) coast, Herrings spawll in water of from ten to twenty fathoms, amI ('\"ell at greater (leptii",

and ill a 8M of full oceanic l:laItlJess. Nevertheless, Herrings spawn just lUI frt'el.r not ouly in the

narrows of the Baltic, such [l;S the Great, Belt, :in which the water is not half as salt as it is ill the

North Sea and in the Atlantic, but eyeD in 6uch long inlets as the Sehle! in Schleswig; tht~ wMer

I A translation of which iB pnbliBhed in United States FiBh Commill9ion Repol:'t, pa.rt vi; pp. 221-2:19.
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of whieb hi qllit(~ dl'iukahl<.> ;l,ll(l i;.; inhabih·d by fl'ei'!h-water fish. Her!! the Herringi'! depoi'!iL their

egg's in two or three feet of water; awl they are found, along with the eggs of fre~h·watt'T thill,

"tit:killg III ahnlltlall(~t' to ,;Iwh :l'l'el'll-\\,atpr plunts llH Potlllll0tlcton.

" );" at 11 re ~eem" til liN to otf't'r u" a hill t as to the way ill whieh a fish ]i!i.e tlJe shad, which i<l so

duSt>,ly allied to tIle Herring, bas acqni r'NI the hahit of asce!l(ling rh'eri'l to Ilepw,it its (\~.~" ill

IlIu'llly frt'"h water.
''It' a fnn female Herrillg is gentl,\" ;;qlH'l'zell o,er a ,"e,~sel of ;.;ea-water, the eggs ,-vill rapidly

ponr out und "ink to thll hottom, to whieh t1wy immediat('ly adhert' with 1,10 mnch ttmaeity that, in

ball' an hour, tlw ....essd may be illn>rt~,d without {,heir dropping- out. \Vhell spawuing takes plaee

IHiturall,Y, the eggs fall to the hottom antI at.tat:h themselvo8 in a similar fashion, but at thiH tillo

tIle a",sernbled fish (tart wildly alHJut, and the water becomes cloudy with the shed fluid of t he milt.

The eggs become thus ft>(\Uudated a,; they fall, and the tle"eJo]ltrlent, of the young within the ova

!:'ti()ldng' to the uottom L'ommences at once.
"The first defini te and cone] nsi VI' evidence as tu the manner in w Ilicb berring·spawn is attached

and becomes develope(l that, 1 know of ,,,as obtained by Professor Allman awl Dr. Machain in 1862,

in the Fritb of Forth. By dredgiug in localities in which spent HeITing were observed on the bt

of Man~h, Professor Allman brong-ht up spawn in abundanee at a depth of fourteen to twenty"one

fatbom.... It WaN tll'posited on the snrfacl' of the stone, I;lhingle, and gravel, and on old i'!belLs and

coarse 8helh~alld, alH{ e....en 011 the shells of small living crahs and otller crustaeea, adhering telli!'

;'iouRly to wlUltever it lwd fallpil on. No spawn wag found in any other part of the l~orth; but it

contilllled 10 lw ulmlldant Oil both the east amI the west Hides of the. Isle of l\fay up to j be 13th of

Mlll'ch, at whieh tim;~ the incuhation of the o"um was found to be completed ill a greut portion of

tIlt' spaWll, mul the emhryos hfU1 hecome free. 011 the 25th scareelya trace of 8paWli eouhl he
iletf'eted, aml nearly the whole of the adult fish had left the Forth.

"Profel'lRor A lhnall draws attention to the fact that' the depol;lit of spawn, as edlh~r:eetl by tht'
II ppt>llrHlwP of I'lleut Herrings, did not take place till about ....ixty·fi n-" tlayR nfte!' the H ppE'aralH'C of

the Herring in the FJith,' and arrives at the conclusion that 'the inClibation probaNy contillnr~

flnrinl! a pl'rio,l of betwt'{'1\ twent;.... -1ixe to thirty dass,' ,uhling, hO\'H~\'('r, that {lIe 1:'8timate must:
for tht~ prt~~f'11t, be reg-ardt'd us only approximati Vf'. It was Oil t llis and other e"idt'llot\ that Wl'

basell onr (\ollelu>lion that the egg'R of the Herring 'arc hllt-chcl1 inato most from two to tllree weekI'!

Hftf'r tlppw<itinll.'

"''''ithill the last- few Jear" a, elear light ba,'! he.eu thrown upou tbi~ (Juestit)1l by the labol'" of

tbe 'V..sf Baltie Fisher) Commission, to which 1 have so often had oceasioll to refer. It has been

found thut llrtiflcial ff'£UJHlation is &'1.sil.v praetieed, and that the ,yollng fish may be kt"pt. ill

<HjJlal'ia for lIS long 1Hl five months. Thus It great hody of aeeurate information, some of it uf a

Yj\ry unexpect.'d eharacter, has been obtained respeetiug the development of the eggs and fht'

f'ar]y condition of ttw youug Herring.

a It tnrll8 O\1t t.hat, ash~ the case with other fi",bes, the period of incubation is clol>ely (lelte-ud
ent UpOll warmth. \Vheu the WHt(>T bas a. temperature of 530 F. the eggs of the Herriug' hatch

ill from six to eight days, the average being t'ieven days. AmI thils ill 1\ ver~y interesting fact wIlen

we h('ar ill mind the conclusion to which the inquiri(>s of the Dutch meteorologists, amI, more

lately, those of the Scotti.~b Meteorological Society, nppear to tend, namely, tbattbe '¥l0alsprefel'

water of nbont [150 F. At 500 }<'. the pNiod of incubation is lengthened to eleven da~'s; at, 46°

F. to fiftoon da.ys; at 3$0 F. it 1~t8 forty llays. A_s the Forth it! usually tolerablJo- 0001 in the

mOhth of Maroh, it is probable that Profe$or AUman's estimate cowes very near the truth for the

particular case whicb be ill"e8~iga.ted.
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"The young', wlwo they emerge from the (;gg, are frow oIle-fifth to one·third of an ineh ill

len gth, aOll so extremely 11nli ke the ud u Lt Herring Hm t t lwy m Hy properl," be t erllled 'Ill I'\" m/

'nlP;'-- lUI ve l'Il(JI'IllOIIS eyes amI an excel"dillgly ...lelHler hod~', with a 'y1\lk. hag }lrotrlHlillg' fl'Olll its

fore part. The sI,eleton is in a very rudimelltary cOlHlitiUll; tht're am lJO vputral Jius; and, illstl'lH]

of separate dorsal, caudal, awl allal tilJJ;;, tlll're is OIH' eOlltillllOlIS fin, exte1Hlilll! frOlll tlw lil'ad

along the bad;:, roUlJd the tail, and thl'll forward to the yelk-hag. The intestine is a simple tulw,

ciliatell i n1t'rJIII 1!,Y : there is no uir- bludJf'r, and IlO Lrauehire are yet. Ile\-elopl'll. 'fill' heart i1-; a

mere l\ontractile ,-es~it'I, and the blood is n cknr thlid withont cm'IHlsdl's. At first the larva.' lin
]10t feed, but merdy gruw at the expew,e of HIP yelk, whidl grl-\dually ,jimiuisIH's.

"vl/itbill thlep or four lIays after llfltching, the length lIas increased by auout half tile orig'iuul

dimelllliollR, the yelk has disappean'd, the cartilagillous slwlpf()lI lIppeal'll, lHul tlle lwart bl'colUes

divided into its chaw bel's; lmt the :rUlIng fish attains lH'llrly double its tir"t length before blond

eorpu",cll's are visible,

" By the time t.he larva. i" two-tllirdf.l of all inch long (a lengtb whieh it, attains one mouth

after batching), the primitive median fin is srpal'llt,'d into dorsal, (:<1lHlal, alld allal tIi visitJlls. hut

the ventral fin8 have not appeared. About this lJeriod the young animal begius to feell Oll small

crustacea; and it grows so rltllidl;y.that at two months it, i" OTIe aUlI a quarter inehes l(lug', a-nd at,

tLJree Illollthl;i JIas attaillcd a IengtlI of ahout, two iucIws.

"Noarly up to this stago(, the elongat~tI;Me,t-Ieles" littll' fish retaius it" latTa.! proportions; but
in the laMer part of the thinl mouth tlw bodS rapitil.r deepens, the 8lJaleH begin to appear, aud
the larva, passes inti) the 'ima.go' st~tte, that is, assumes the forms aud proportiolls of the adult,

tbough it is not more thaI] two indle" long. After till .., it, goes on growing at, the I:..awe. rate

(e\even millimeters, or m'arly lJalf all iuch) per mont.h, so thltt, at. six mouths oM it i;; a.s largl', <U,l

a ulOderate-Rized sJlrat.

.. The well-knowll '\Vhitebait' of the 'l'halite8 consists, so far MI 1 have S,!ell, ahnost l'xc!nsi"l:\l;y

of Hurmg8 untier six mouths old, and us the an'l'age size of \Vlliteha,it illcreases from 1Uareh

amI April onward uutil the,r beeome f-lul'ipidoUl:;ly like sprats in the late SIlUlllH'r, it may be COH

eluded that the;,;, are th(~ progpny of Hl"rring'1l which "llllwneu early ill the Jellr in the neigllborlIood.

of the estnar,)' of the 'l'halllf'S, up which these da-iuty little fish haw\ wandered. "'hetlwl' it. io; tile

general habit of young· llerrill~, even of thos(; which are Slut-Wiled in deep wat€l', to migTat(,' into

the shallow }),lrt8 of the sea-, 01' evell into (~Qmvletd,v fr\'sh waters, when sueh are it-u.;es:sihle, i,,,

unknown.

"Ill the 'Report 011 l'rawlin g~ lUm:J) we observe; 'It is I'xt,reuwl.y Ui fii enlt, to obt alII allY sat

iHfactor:-> evidellNI as to the length (If time whieh the llerriug requires to pat-lS fI'lllll Ow t'1lI bryonie

tu the adult or foll conditiou. Of the fishermen who gave allY opiniou on this l<ubject~ sow,=,· COil

siderell that a Herring take8 tbree, amI other!! that it r..,quires st'Yt'Il, ;reaNl to attain tb(\ full 01'

spawning couui1.iou; utherlol fnmkly admittell that they kuew lIothing ahout the Jnattl~r; ;l-ntl it

was not tliffiuult, \);)- a little cross-examination, tAl l>ati.S;v on:r15~lves thllt the;v welC aU l·~tll;y iu tlli~

eouditioll t however RtrollJ{l.r they might hold by their tritmllinl or septennial theories. J'llr. Yarrell

lind Mr. Mitcbill suppose with mOlo,e rea-8lm that Herring attllill to fnll size and matu,it,y ill about

eighteen months. It does not appea.r, however, tbat tiJere is all;r gool! evideuce :.gainst f.h~'\ $UP

Position that the Herring reaches its spawning' (;outlition iTl one year. '1'hel't~ is llllWh rea-HOli to

heliet"e that the eggs are hatched in, at lIlost, from t\....n to three weekl'l /lfter deposition, aua that

in six to seven '~eks more (that is, at 1II01:>t, teu weeks from the time of lasiug tLl' eggs) the young

ha,ve sttainedthree inches in length. Now, it hag been aseertaineu that a ytmng Rmolt may leave

stiver andretnmto it again ill a couple of montus increased ill bulk eight or teu fold, and as a
UF
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Herring lives on very much the same food as a- smolt, it appears llossibhl that it should increase

in the !lame rapid ratio. Under these circullIsta,I1ces nine months would be ample time for it to
enlargl' from three to ten or eleven inches in length. It may he fairl;r argued, however, that it ii:\
not \IN,v safe to I"eftROli analogically from the rat.e of growth of olle specif's of fi;;h to that of

another; and it may be well to leave the question whether the Herring attains its matnrit;r in
tweln', tiftf'en, or lllxtecn montbs open, ill the tolerably firm assurunoo tlll1t t11e peri 0(1 last named
is the maximum.'

"Oll comparing thBse conclusions with the results of the careful observations of the Ralt,ic

commis"ioners, it appt\ars that we somewhat overestimated the rate of growth of the p:mng

llerlill~:r, ami that tile dew til,ken by 'Yllrrell and l\-litchill is more nf'arl;\" correct. .For, supposing

tbat tlle rate of growth after six months contiuU(\8 the same as before, a Herring twelve months

olel will be neurly llix inches long, and at eighteen months eight or lline inches. But full Herrings
may he mt'.t with little more than seven inches long, and they are vcr.)' <:offimoul,y foulHl not more
than nine inches in length.

"Herrings which have attained maturity, and are distended by the greatl,Y enlarged milt or
roe, are ready to shed the contents of these organs, or, as it il:l said. to Ilpawn. In 1862 we fOllud

a grellt diversity of opinion prevailed as to the time at which this operation takes place, and we

took a grt'at deal of trouble to settle t,ho question, with the result which is thus stated ill our
report: • \Ve ha\'e obtained a vel','" large bod;.,. of valuable evidence on this flUVject, derived partly
from the examination of fishermen and of others conversant with the herring :fisher,}' ; partly from
the im~pectinn of the accurate recorcl8 kept by the fisltery officers at difftlrent stations, and pQrtly

from other sources; and our clear conclusion from all this e\idence is, that the Henillg IlpaWIIE'; at
two seaso1l8 of the year, in the spring amI in the autumn.'

"TIHI milt ane! roe are elongated organs attached beneath the air-bladder, whiciI lie Olle on

each 8ide (,t' the abdominal cavit,"', and open behind the vent by an aperture cowmon to the. two,

The spermatic fluid 01' the mule is developed in the milt and the eggs of the female 1ll the roe.

TheR~ t.'ggs, when full.), formed, measure from oue-sixteenth to one twenty-fifth of an inch in
diameter; and 308, in the ripe female, the two roes or ovaries tltretch from one end of tbe abdumillB,k
cavity to the other, occnpying all the Spaetl left b.y the other'organs, and distending the ca,'it..\",

the number of eggs which the,}' contain must be very great; probably ten thousand ill an nnu('r

estimate of the number of ripe eggs shed in spawning by a lnoderate-tlized female Herring. But I

think it is saft~r than the thirty thousand of some estimates, which appear to me to be made in

l'ol'getfullless of tbe very Riml,le anatomical considerations that the roe OOllllistB of an 6xtenl;livl:'>

vascular framework as well I1·S of eggs; and, moreover, that a vast number of the eggs whioh it
contain::! remuin immature and ~re IlQt shed at the time of spawning,"]

Professor Baird, in 1877, wrote as follolt's concerning the spawning ha.bits of the Hen-ing OIl

our own coast:

"In the. Bay of Saiut L\lN.-rence they appear to Spawn in the 8pring, especiany in the victnity
of the Magdalen Islands, the fishes there taken being ripe with eggi'J. At that time they come so
o1ose to tho land as to pennit their captllre in iUlmense numbers in seines. It is also thougl).t that
il so called school spawns in tbe spring in the Bay of Funds, from the head ~ the lIM)utlJ, Such

8 spawning ground is Mlieved to exist in the Bay of Saint Andrew's, and in certain portions of,

I The observation\! of Mr. Earll at EiUltllort indi"",te that ill hi\! opinion Done of the Herrings lilted in the 83l"11ine
l!.IUlrie\! artl old ('.Dough to lIhow any t1'lWetl of developing Ilpawn, nlthongh there (mIl be no doubt that they anllWt

lee.. tban a )"<111.1' olel. The t1.a;h upon wbich hiB o1;!j/):n-atiou8 wl;I1'e ru.u.-de were taken in Sepl;ember,' and Jll.\l.st haVIlIbeen
hll.tt\hed M i\a.rly _ the September of the preci\ding year.
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Passamaquoddy Bay. One principal spawning ground of the Herring in the Dar of Fundy, is

near the soutllf'rn bead of Grand ~fellall; and by a yery wise Jlr()\'i~ion of the Xew .Brun~wick

GOYl'rnmeil t, a close time was many ~..ears ago cnaeted, ex t('m!injl: fWIll the 15th of .June to tbf\ 15th

of SeptmlJheI', dllriup; which the capture of these tibh was forbidllcII. 'l'hey now resort to that
portion of the eOil!o1t ill cOJI!o1idcrabh.' numbers, and tlw f]Wllltity of eg'/IS depositt1d is Imid to 1.10

!',Q\nething nlm.}%t incou<'AOiv<\bte.

"Thl.' sjl:1wuillg' seasoll, too, appe<trs to be lat('T awllatpl' us W(' proel'(,d wf'stward from Mainf'.

Thus, allowing it to be llt its IlCight then' in Hw uegiulIiug' of AllgU~t,l it OCellrS ill SeptA:'mher otl"
the <'.Oust of ]'-lll.ine, and in Ot'.\Olwl· ofl' Ea\:\t~rl\ ~L\ss~('hnfl,\'tb;,; in Xny\'mlwr at 'Cap(' end, and in

De('embcr at Xomalll~ Land IHld IHoek Island; jWRsibl,v still later fart.lwr south.

"The (-'ggs are Illillntp, 11'88 in "ize than those of tlle shad, aud adhere when discllllrged to
rockl'l, B(.'a.w~'f'dl l:tc' l bl:'blg "e,IU{'Tt'-ll l'o\ugly Of ill hnnche" IYH'f j\, vallt {,,,tent of "ea bottom. I
h;we fJ't'!lllently brouglJt them up at variouloi d(lptlt" and at H. (~mH.;iderahh\ distauce from the shorf',
oft' Grand 1'tIeuall.l'2

AR1.'IFIClAL PROPAG-ATun; 0)<' THE llERR1NG.-In tlw "pring of 1~7i; the firM, successful

experiments in the artificial propaga.tion of Herrillg" werc carried on in Germauy by Dr. H.

A. Mt'yer, of the Oommission for Scientific In\>estigatioll of tlle German Sl'·a" at Kid, and in

the fan of the same year hy Jl-Ir. R. E. Earll, of Ow Unitetl States nsh Comwil::lsJon, at GlOllces

tN. A tr:1n..latioll of Dr. 1\1e.'i('I"'" paper may be found ill part vi, United States Fish Com
mi.<;8ion Heport, pp. U2!J..-G38, aud a bricf snmuHttioll of :Mr. Earll's ()xperimellt~ in the same
volume, pp. 727-729.

Foon.--,l\lueh has heen WritWIl upon the food of tlle Herring, bnt, tlle following translation

from an article in I'Di(~ Natur," No. 47, 18G9, gi"e~ ill a very !o'atisfaetory JDanTler recent yi('ws

of Enrope~m antllorities upon the snbject:

"Of the various iil,1l('s that iuhabit tlw w<ltel'.'<, few haYI!, perllllPS, more direct heurjng

llpon the prosperity of the maritime pcople of the north than the sea Herring; the shorefl of

. hoth llemispheres being visited regularly by countless myriads that furnish all illexlwustible

source of food. It iS l therefore; 110t, to he wondered at that tue at.tention of fisheru:ll'Il, as

well as statesmen and political eeonomists, has been dirt~ef.('d to the different Que~tioJls ('011

nected witb the migrations ll.-Dd preservation of tllese fish, amI that Illuch research should have

been expended in determining various points connected with their hi..,tory. Until quite
--_..-.--"._.__ ._... _.__. -_._- .._-----

1A large school of Htlrriugs appenu aU1lUa1I~- ill thtl ~·i()iuit.1" of noj~hou"rtI~IIUld, ill E"~t,,ru lIlaioe, off .Mij]\'ridge,
where they ~pawn on the rock~' bottom.-R. E. EARLL.

•A villit in 1~72 to the Southern Head of Grand Memm, .luring the spawning B<l:l:SOU of tlle IIerriug, ,ma.bled'
Illy ar>3il<tan~, Dr. Pahner, to ohtai]) a yery intereBting IIeri..,H of j'ggs and young by HBinA" the dr"dgc, the eggs being
f01111d at lo .... water, from ue-ar th\1 shore, out to a distance of Bevcral miles.

Over au (lxt,eudOlllll'ea., wlieu"ver any gravel, I<(.on"s, or s...",-weell wen, brongllt up wilh th,., dl'Cllge l\.l"~- ",""re
f'mud to be thickly dotted over with I,hese eggs, somet.imell ",iugle, at other!! in C]IH.tel'l<.

It wonld li>Jlpear tbat ill tIle operatioll of exellll,ilm. the 11ggH fall a·way iutu 1he wMer ill masse" '·l1fyillg ill
si~e, although in no ill!ltlLllCO WI1~ tbe en tire spawui UI{ of auy oue fii<lI observed iu Q sill)!h~ lJIlbSIt. Tilt· la~W'"t aggn'
galloDs oousisted of m$flSt'l'I of the !'liz,", of a hazel-uut. Sometjnlc~ these hellt IIp and sep"rat"" t>utiroly. 'rho egg"
were vfiry minute, not 1l1>I'g(lr than No.1 shot, and when taKen ul' nourly ull the "'gg.~ coutu.in",l "'1Uhr~'o..., of wl,;eh thl'
eyes were very large and distinct. The eg-gs apP"llr to sink to t.he I,ottom if llot laid tbcro origiull;!\Y, nUl] to mllwr.)
at once to atlja.cact object". A ell-reful llt.raining of Ibe 8urfaN'. ""a,tel' HUll dowll to a- .. on~i<l(']':tllh· ,le[1111 \'-ilh tile
towing-net, or hand ga~ge.net, bl'onglIt up no floating l'A"gil.

A !lI.rge number of eggs were lmmght ovel' tu Ea~t'J'"rt in Halt· water and (), eon~id"rt~hl..,. UOlm],,,r of tbe~e Jm! ,,), ...«
'Jilt on the way, during an intervul of It few h,lUt'll, and mUll~· "theM< l"'cll.m" o"",·el"I"·<\ ,,,>on lltl"r tlw.\' w ..'" hrought
llIIhorf;. All i,he embryoshlld left their envdopl·S h~- tlw llext morning. Tbe young could L'" ,li~tiUcJ,]y !><.Jell jll~iue oi
the (lgg. and when this IVa.. rupt.ured tlll'Y were C.xtl'Nllely a.ctiv" ill their movellleuti< {.luough Iho water, ~l,,'illll"iug

up and down IW.I el"08~wil;llJ wriggling preciwly like the IllrVm of l> dipterous illBect. 'flleir l"ng-th at this time wa,a

about thirl,y one-hundreilthB of lUI inch, 80m;;; few being la.rger and otbet'll ratller smaller.
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I'pcently, "however, otW important elemeut of their biography has h~~en Ullso!n>d, namely, tho

Iln'(~ise lmtllr!:' of til{' foOll npotl whieh thes ~nh~ist, nt, lea;;t Ullrilll-!: th(~ time whell they eome

into the ~'killity nf tlH~ "hOl'P, altllOllgll tlwir nll'ying" llegree of pxcelll'lHle tltrouglJout tlw ~"enr

if; Iwlien~ll to (]1'JWIHl largely UpOIl wllat th('y Jiml to eat in Ille difti'rellt months.
" InlimaH'ly eonueetl'l! with tId," snme f;U hjl'ct of the fool1 of thfl lIerriug if'> tile fact. that

11t tiuws it is fOllml almost illIP()1:l~ihh' to presen"t\ Ill(> fish after lwiug naug-ht, sinN', llotwitlJ

stnJi(lill~ tllP prompt lise of sa\t., dl'c""Jlnpo"~itioll pnl',H:'tI and spoils tlw eutirt' lmtc}l. lllt!t~t'(l,

at (~ertaill St'n"OllS of tlw )'I-ar, it is sait} t!ln t IIerrillg" caullot he 1ll"e8l-rvell at all excppt hy

taJ,jllg till' pncc:mtioll of retflillilll! them llli\'e in the net. for a periQ(l of from three to tell dil:'-",
"A n~ry illljlortallt t\ommunielltion 011 the 1hod of the Hel"l'illg Iii\!'\ latel;\' bt~I'll pnblisllC-c1

hy a Dmlish illltilor, Mr. AXl'1 Boeck, from whid! we It',u'n that the l1erri111; food, or 'llwat/ (;·011

si~tillg' almost ('lltirel,v of minute invertebrate animals, i~ di\-i(]t>11 b .... tlie llClrtlJCl'll tishcrmcll into

three (~l:H{",e;,;; thl' 'red; the 'yt'llow,' and the 'black,' the names lwill!! lleri\"ed fi'IJIll tlw color of

tlJis food WIWll living, 01" I'J81' from its appcar:tuee wlw1I ill till:'. ti.~b's stomach, The re(l 1l!eat

(Ri)d(f(l.I) i.\l the most eommou and bt~st kllOWll, and occurs along tilt; entir(\ eoast of Norwa.y alld ill

the mouths of thc llfl.;p,; (bnt, mort' sparingly ill the ba~'8 theIllsI'1H-s), and ill tlll' 0lwn sea, l1imin

ishing in amount, appurentl;\', witl] tlw depth. At certain perinds of sunllner, IHJwe,er, it IlJlpear8

in sneh immense ahundance that the sea iN eolored red by it. \Vben f10ati nl.! ill tIlis was upon tlw
,"urfacc, it attracts innumerable sehoolf\ of mackl'rE'l, ali! well lt~ of Herrings, which are then much
lm>~ li\by than wmal, and the scene is Olle of impressive activit~', owing to the number of boat.s
and netN employed in fishing. On a earethl examination this substance was fOllnd to consist,

nlmost entif('}Y of small crnstaceanR, Copepod, tbe largest., sca.l'Cply the thirtieth of an inch ill

INlgth and barely distinguishable by the naked eye.

" it, can hardly be believed that I>uch minuttl and almost microscopic alliml1ls call b(l of

so much importancp to the welfare of 11 nation; but ill reality the mookerel <wd the autumnal

Herriul!s owe tht'ir fatne88 to them, the microscope revealing through their thin shells the fat

lying in di"Unct strips between the Illuscles and intestines.

"Thesf\ same crustaceans occur also off Spitzbergen in snch abundance as t.o furnish food
to innmnerahlc wat,er fowl; and even the wbRlee feed upon them to a great extent.

"If~ HOW, the Herring has taken in a large quantity of this 'red food,' and is then (lap

tnred and killed withoot itg ha\'ing been hdly digested, the animal matter in t!le stomach

-of the fish hegins to spoil before it can he reached by the salt, and the stomu{)h thus hecomef\

pntrill, a~ well as the large bloodvessel which lies under the back, the coloring matter of
the blood imparting It reddisb tinge to the flesh alongthe backbone. For this relt£lOIl it is

reqnired 11;... law to kel'p Herrings three days in the nets, in order that all the contents of

Hll.' stomach lllay he completcIs digested, while the :fish i!l prevented from taking in a fresh

snpply. Sometimes, however, the winds drift this herring food into the nets., and furnish to

the Herrings an opportunity, which the;." eagerly embrace, tendering them again liable to the
difficu!t,y just mentioned"

""'"hen a, Herring, on being squeezed, discharges a yellow pulp, this is known as '~'enow

meat,' or G1daat. This is llot 80 abundant as the other, but appears, like the -red meat,' to

lIe composed in part of tI".1nspnrent, (Jorepod~, together with the larvre of tapewormr! and other

.amlelids which occur on the Norwegian coast ill immense uumOOroc. It is stated.' that tbe

surface of till" sea is sometimes seen to he completely covered witb little worms of about tbe
twent,\'-fourth of nil inch it) letl~th, swimming activel,Y abont by meaus of certain hairs which

.cneirole their bodies like Ii Wr<1lt>. Tllese animals were suffici.eutly l1eveIopeil to permit their
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ldcntifieation a.s the young of Lfucodo'ro dHala, lIerrillg aIHI mackerel feed largt'1y upon

till'He allimu!I:;, so that the ',) dlnw meat' consists ill greater part of the filW hairs whith (~o\'er

tIw exterior of the lan'm in question, This kiml of food is considen~d to illtf'rfer(' Jr':;"" wil Ii

tho propel' curillg' of t.Iw Henillg', lHl it i<l JllUeh more qniekly digest(;ll.

.. The most ob.ieetiollabll' ldnd of helTing' fuod, 1llJWl'Yer, is nwt v;]lidl ifi 1110W11 U1:l til(' 'black

meat,' 01' flt'arfant, sometime" (:aJIed ]{rutltal, alHl ocellrrilJg' 011 Ihe snrtiwC' of t1Jt~ 8t~a ill tIl(' form of

little granules llloyillg 1'1'1'('1,,· ahout, hut. whidl fiilJ!. OJI hl'illg toul'lJl"1. 'IlJis is fiai,l lo]w llIflfl\'

ahumlant in min,\" seasow; wht'll t.hen' i:; a ,,!lort illtelTnl of filw all.! de;u' weatlH'l'. I1elTilll-.:" tllat

have 1i.~d OIl thi;; sllhfltarWl' art' ('OIl.;,;i(!l'r(,,(1 to lIP I'llt iret," ll1Jtit iill' saIl ill g', eYPtJ Wht'll kt'JlI i II the

lIct~ for a, mueh ]011:.:('r tillW thUll that alre;}(ly HwutiolH'lL T!w l'illlte(! ji.~b ha~ all l~xtrt'lIld,Y II is;I

greeable smell, ('VeIl after thl' ;;toruach with its eOlJlpJlt"" has h('('u r1'lllIlYP(1. .A lllkrwwopk ('X:lItl

illat.ion of tltL.., UHl.\t(·r fil!oWt'(1 t ha t. it. COll~ist.." f'1I t il'ely ()f the larYal ,\OUll;':" of ,.;mall "IJell:< fOllwl

amoug the sea-\I'eed aull helongiug til tIle ~:relllHj RiIJ,wa. Till'S!' swim h,\' !lIPan" of two lliI'Pt'j';':'.

eo"eJ'{~d wi th hairs, wh it:h :; w protrnded from a t l'a IlSpat'('ll I Kilen ha,. i11 g from thre.. to ~('n'lI I1ll'1I S

01' wlullings. Tu{,-.'" are allont oIw·tellth of :Ill inch ill It'tlg:th. awl on lwitlg' touell..,l druw wilhin

the l-lhell amI ~illk to tile bottom. \Vlwn full ~rowll, tllt't:\1' molln1;l.s luse tht'ir flipperl'i au(l I'n'(~p

about tht' sea-weed by means of :l largot' foot. Tim", it is ('as;\, to \llH)erstalld WIlY Ihi" 'hl;}ek

!ll{'at' is more dallg(\roui:' than the other killtI~. 'VLJilt~ 1111' l'ilwlls of Ih,' auimal:< j<ll'liling {lie 'red

meat' un' quite thill amI the bodies of the' ,,'ellow mea t' are \,('ry soft, Ihol';(' of till' 'hl:wk IlH'Jl 1,'

011 the (:outrary, hdu,t.:' indo.sed ill haHI .slwlb, are llot so rcadil,Y I'eadwd hy tiH' (lip'sth'" fluid, ,",0

that while the exterior part!';, naul('l.., the t<;wimmillg: flipperI';, are lIlIie];:l." clig:('flted IIll' l'pst ()f Ihe

hody within tlle ..hell beeollws decnmposed. On this account tl1(' flesh of til(' H('rrillg: after fpedillg

ll]lon these lUollusks f;OOtJ lweomes tainted lJy their deeompol';itioll nud gin',;,; nut a disagreeahlt~

smell, not withstancliug the applieatlOll of sa lL

"It ma;y be a.sked why Hw lmmmt'r and antlllnnal H('rrings fl'ed UpOll this fililu ,mel not the
spring Herrillg, 1101' thm\{', taken in the open Rea., both the 1aIter heiIlg capahh' of prt'l:\en'atioll

wit,bout any detention in tlw nets. The reUl'Oll of this SeCUll' to be that the spring- and 01l('II-se,~

Herrings are captlll'ed wlwn undt'r t.he stimulus of' tlw 8pawnillg seaflon und ill the search for a

suitable plact' for the devt'lopmell t of their 'yollng. At this time. th~' qUl'sholl of food if'; rl,'dne{'(l

to zero or lll'ar it, ano a f:an'Jhl examination of the stomachl:\ of IIerriug'l:\ takeD tllHler l:\uch eireum

I!Itanooll shows comparatively little animal lUll-iter. Surnmf\r and autumn Herring.., on the other

hand, are specially engaged ill l'Iet~kitlg fOl' food aud hl'ill~inA' up their flesh. and tlwt at a ti me

when the IU1'I'ffi of the lower animals are found swimllliug freel.\' llhout in large quantity IlJlOIl the

llurface of the sea." 1

CAPTURE AND US1<;s.-Tbe methods 01 capture- of the Herring anI f~Il'y deBeril)('d in the
chapter by Mr. Earll upon the bGM'ing fisheries of tbe United States (to be printed ill a !oluhse·

quent portion of this rp}Jort).
"It 18 not a. little rem'd.rk\\hl~," write\; rrofessOl' Baird., "tllat while, wi.th mOl'.t fil'ih thtt sjlawuing

..............~~-~-.~~~----_._.-.---.~---_. ---..... ,.- ._ .._-- -_ .. ~--

'Prof"6'1Or Mi~hiru; f01\u<.I that alu106t t,h" ~k food of "til" Herring ta-klln in Kid Bay, in th,,· wi"ln alld 8!U'iu;.:- of
1~"2, When f.he~· Will'\> captnr",l ill imml'noo quantitl66, C01l8i~tml ()f a milJnte cru~tnc~008 auima], ll""l'l,Y alli,'" to tilE'
eommon f'rWlh-w3/{'r cyclops, and bot little larg"r, 'rhe appamtus, wbich euables the HArring to le",1 ou till'S"
minute creatures, ill defj()rihed b~' ProfeAAor Mobius all a 1I0l't of basl.et or "lohster·po!." lionllt'll by til" ardwA of 1he
gills, eMch ~.f which ill furnished with a cIOll,,-set fl'illge of looth, wllil.... 1'_'l.Cb of the latter IJI"lLl'A !W<l rOW" of Illi illIte

IIl'i"etI, Tb" interlacing of thl'8(\ tetlth and spines IH-o\lI1C6l:1 a n ..rrow bJ.t.ice-woT!', I.bT<lOg"h which thl' wat,.,- "un
1'(!a,dily Pll88, while tho litt]" IIwimmin~ animals eont,ained in it are ldl behind ill t.h,' month of 11l<' li-~h fl;ud gn,-,luall~•
.JlaI\Il down iuto holll'ltomacb, 80me n,-,tiolJ of th'" nllmber (.f liul., eI'lllit.wean8 eonliu"",d b~· th,· !Inriug' may be fUflUe(l
from the flWlt ,hilt· PI'of_I' ·MobiWl wckon.. lO,OO(J lI.8 the ,weilige number tAl lI" fOllud iu a HelTillg'li stol1laeh, ;loud ill
ODe in'ltan<.le no fewer than tiJ,OOO wew [OUlll1. Th" 6pral" the nmekerel, 110",1 I'!ome other Jish""', are l,rovided with an
"pp"'ratn8 more or lelllll'ellembling that of the Herrillg.-Ann"l~of Natl/ral Hi8t0'1J'
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SPUSOll i" conl;idcrcd all UIltlesirahlc perio,l for tlH'ir capture, with t.lw Clupcidre, sneh as the shad,

the al(>wife, ami the ""en. Herring, they are then thOllg'ht to 110 in the greatest perfectioll; indeed,

female~, full of partially denoloped t'g).:,,,, flrc esteemed a gTt~at ddieacy, both ill regard to tIle fish

alllI till'. roe_ :xearly H11 tlJe EUl'opeau lLslleries, espeeially t twse on the coast uf Scotland, are

canied Oil when the fish i" in 1'llIl10(', wIlen tlHl takhlg of fish is cOl1sidt~red n'ry prejudicial to the

ll(jrpt'tuutioll oftlw ';W,t:il's. TIle llllmlJel' takell, however, does not appear to ailed the alllllulanee

(If the Herring, mal, ilHleed, with the enormouS yield of eggs, a very small percentage of al1ults

will kep)l up the sllpply.

"Thel'c appeal'."i to he <IS lUuch Ullct'rtaiuty ill Bnrope a1; t.here is ill this eountry ill regal"} to

the exaet period of th~ gro~tlt of tlw IIerrillg, Ljnngman 1 remarking that the 8pring lIl:'Uillg

.spawlled in "March attain a Jt>.ng'th of two and a half to three amI a half inches by tile enl1 of the

YPIU'; amI that in the following J\Ia;y, or at the age of olle year, their average length is four inches.

lIe "tate1> that the two·ycar-o!d fi1>h range from five and It half to six inehes in length, and that
those of threl\ yearf.: are i'.i.:.: or SUt'(:m inches long, Lanng the !'wxtml nt1pal'lltu,; eomplt~h~ but not

lJig'hl.v dc\·eloped. The eight-inch fish are four years oM, while those larger are of still greatm' age."

III Buropc the ways in which FIerritJgs arc preparecl for use 31'; food am very numerous and

varied; there lwing many ways of salthlg them, many way'" of sllloking tllem, and mall;\' ways of

preservillg them in spi('..es. The day is probably not distallt wilen Europe will follow the example

~f the r oited States and em}lIoy th.,m cxtcllsh-ely ill the manufacture of sardilles, The Europellll

fishers reports are fu 11 of codes of instruction for preparing the diffenm t grllA It~f! of Herringl'! for eXI WI'·

ration and local commwption ; hut, as a rule, thesc pn'parations are not congenial to the AllleriealJ

palate; anol need not here be particularly described. Our snppl.y of other exedlent food fisIH'f; is so

great that out little attentiOlI is paid by American fishermcn to the capture of Herrings for food.

Many cargoes of frozen Herrings are brought frOlll Newfoundland and tbe B3,y of l"ulJ(l;v to Bostoll,

New York~ and Pbiladl'lpbia to serve for the food of t,be poorer classes cluring- the Lentcn season.

A limited quantity of picklel1 Herrings if! also imporOO1J from the British I'rO\"incdl. Smoked Her·

rings are produced to the amount of 310,615 boxes in Eastern Mllilm, lind large qnantities are

imported from New llnmswick and No"t'a Scotia, which alc sent cbit'fly to the West ll.ud Sonth l

,thoul,:;h /:01 IIIall qUl1ntitie/:ol are cOIlsuIlleo in t.he rural distriet!i of New Englund. Before the. rebclliou

Eastl'fll l\:laint' engaged largely in berriUg-SlllOkillg for the purpose Of sllppl,Ying the demand of

the "lavp·ownillg StaIRs; and Illany cargOf~8 of fi!ih slightly pieklefl for smoking were brought from

the l\hgdaleu Island/:ol. This business was broken up b;y the war, and most of the smoke·houses

remaju abandoned t':l this day. Considerable quantities of smoked Hl:'rrillgR are now put up in

swall packag-es with !:1kin and bone!:1 rem(weU, under the tradp llame of "boneless B~..rring." By

far the greatest cOIl~umptiolJ of Henings for food is in the shape of so-called sll.ldilleS, packed

for tlu. most llllrt in cotton-seed oil, and in cans made in imita.tioll of those imported from France.

This iwlustry began in 1875 Hnt! increased yelirly untH 1880, when t,he production amouuted to

2,377,lW one-pound cans, worth $772,1'76.

Fl'el'lh Herrings and salted Herrings arl:l used extensively for bait in the halibnt and cod fish

-eries, <lud It special night. fishery with torchi'_!> for young Herrings, or Sperling, iij carried on in the

fall months about Uape Ann, Massachusetts, for the supply of the shore fishermen.
THE ALLEGED DESTRlJ(JTIYENESB OF THE HERRING FISHERY.-As has alrea~y been

remarked, the Herring fishery is not at presellL of sufficient importance upon our coast to have

provoked the protection of the law, althongh the onl~' place in the world where the spawning

Herrings are protected b.y the law is at the sOuthenl end of Grand Manan, Within twtmty~flvemiles
I United State.! Fi.8b Comml!:lIlion Report; -p. 144.-
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from the westenl hOUnllary of the Ullited States. The question of the protection of tlll~ Ilt·rrillg

is not likely .\loon to come up ill our It'g"i,;Iatllrl-'S. It h:ls, bOwI· ....er, for llIany ;\'ears beel) l'(·('pl~·

agitaletl in Buropc, alHI in Great Britain especially bas Or!;ll pied the attelltioll of It'arllt't] eom

lnissiolJ1S for pl'I'loll" t!xtHuding: on~l' lll:lHy montlJs. III 18H~ and] Stj,3 sp,'cial comlJli."sioll~ w/'r('

(,Ilg-ag:(~tl in the ill \-e15tigatioll of the iuflucllce of the Ira wl-Ilt,t fishery, rJurtieularly with rl'ft'n'IIl'C to

its cOllnedi"lJ with the herring" fishery. Am] it is a matter of considt'rgble iIJtereiolt to I.e ahk to

(juote in a, few paragraphs the cOlwlusions readIed by Pro1"'8sor Huxley, who was a Hlelll ber of l'ach

.of these commissions, llOt uecO:lIlse, as alread~' Sl1g'gC'sh'd, the t]llc1St.ioll of protecting' the lwrring

fisbp.ry is likely t.o be agit,ateu ill tbe United :stat/·s, hut heeaui:\t' tlw same das$ of twts :lltcl the
sam(" train ofn~a8oIlillgwill appl;y with almo,;t equal force to the prohlt~tll of the proteetion of tl1t~

mackerel, menlladen, and otlwr sitllilar fisheries. Ee spoke as follows in lI:~81 ill tll(' leetnre already

referred to:

"1 do not bdievc tbat all the IH~rring' fleets taken tog-ether clestroy th-e }Jel' ceHt. of tllt· total
Jlllmber of Herrings in the sea in any ;\'ear, and I sef' uo reaSOIl t.o swerve froUl the cOllviction my
colleagues and I expressccl in our f('port, tlmt their destrneth-e operatiCJlI15 are totally insigllificant

when compared wit.h those which, as a simple calculation shows, lllllst l'egnlarl,V and lllJl'iuall.y
,go Oil,

" SuppOi"e that (wery mat.ure female Herring la,)'!! 10,000 eggs, that the fish are Hot illterfered
Wit11 by Ulall, and that their numbers remain approximately the saUle year after ye31', it lollows
that fl,fl9S of the progeny of ever,)' female mnst he destro,yt\t1 hefort~ tlwy rtl::wh rnaturit,\,. ForJ if

more than twu out of the 10,000 e;:;cape destruction, tho llumller of l1erring15 will be proportiou

ately increased. Or, in other word!', if the ::werage strength of the shoal" which "i~it. a g'h'cu
l(Jcalit~· is to remain the same ,year by year, many thousand time8 the lllHllher cOlltailled in those
shoals must he annually destrn)'ed. And how this enormous amount of destruction is t'flet\t.ed

will be obvious to allY one who considers tho operatioJls of the fiIH\'lJales, tile porpoises, the
gallllet8, the gulls, the codfisb, and the dog-fish, which accompany tbe shoals and pereunially feast

upon them; to say nothing of the f1at·fish, which prey UpOII the newly·dt·positetl spawll; or of the

mackerel awl the innumerable smaJler enemies which denmr the fry in all stages of their develop

ment. It is uo uncolllmou thing to find five or six-uay, e\'en tell or twt~l\'e-H(;rrilJgs ill the

stomach of a codfish, and in 1863 we calculated that the whole take of tIle great SCOt-ell herring
fisheries is less than the nnmber of Herrings which would in all probabilit,Y htwe been eonsumed

b;y the codfish calltured in the !lame waters if tile)' had been left ill the sea. Man, in faet, is Imt
.oDe of a vast. co-operative society of herring mttchers, alld the larger the ..hare he takm, the less
there ill for the rest of the cOffillany. If man took none, the other sha.reholders would have a.
larger dividend, and would thrive and multiply ill proportion, but it would eorne to pretty umch

the same thing to the Herrings.

'CAs long aB the records of histor;y give us information, Herrings allpear to have abounded 011

the eallt coast of the British Islands, IIno there is nothing to sllow, so far as I am awan~, that,
takillg an average of ~'ears; they were ever eith(lr morc or less numerous than the,\-' are at present.

But, in remarkable contra&t with thfsconstallcy. the shoals of Herrings bave ehwwhl're exhibitetl
a strange capriciousnesB-vislting a given localit.y ior man;\' years in great numbers, amI then sud

-denls disappearing, Se\"eraI well marked examples of this fickleness are recorded on tlll\ west
~oast of Scotland; but the most remarkable is that furnished by the fhdwries of Bohu8hUl , a
'Province which lies on the southwestern shore of the Scandinavian PeIJiu8ula. llere 11 ...-urie.ty
lI:nown ~ the 'old; or 'great' Herring, after being so extremely abundant, for abont sixty years,
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as to g-ive ri~e to fL great indnstr,V, di"appear;:>d ill the year 1808, UN f!utlileuly a8 they maJ.e their

,lppearunec, and have not .,inec been seen in any number.

"Thl' dpsl'rtion of t.heir ordinary groulHls hy tlw Herring: has bee'I1 Mtribntpd to all imagilmble
ean1i;('I', from fiOihing Oil a. Sunoil'y to t.he ()fii~llse canse.l to tb,; fish by the deeompo"ing t\areR!'i8eS of

their brethren, dropJlNI upon the Imt tom out of the nets. The truth i8~ ~ hat absolutel,\' nothing ill

known on the sllh-il'd, and that little is likely to he known until eareful and long·continued
meteol'ologieal and :r.o(Jlogi(~~d o08o?ITations lrare furnis.l.wd definite infilrtOatioll respecting tIw

changes wltidl take phwe in the tt'mpcrature of the .,ea, amI the cli1i;trihution- of the pelagic

crustac""a whieh eOllst.itnte 1he chief food of the herrillg shoals. TIle institution of sy"h-matic

oUH'fratiorJH of this kind is an ohject of international importance, tuwal'll tile attainment of which

the British, Scandinavian, Dlttcb, and French Government.s might whwly make a combined effort.

"A great fuss ha'" been made about trawlers workiug oyer the spawning grollnds of the
H('rring. 'It. 8bnds to l'ea.,on,' WI:' wtlre told 1 'that thoy must, deRtro;y un immense quantit.y of the

spawn.' Indeed, this looked 80 reasonable that we inquired ver:y particularly into a case of' the

alleged malpractice which was comIllaitwd of on the east coast of Scotland, near Pittellweem,

Oft' nlis ]llace tlH're ilol a famous spawuing ground known a" the Traith Hole, and we were told

that the tmwhJl'f! worl,ed vigorously o\'er the spot immediately after the Herring had depm,,-it{'d

their Rpawn. Of eourse our first proceeding- was to ask the trawlers why the.\' took t.he trouble of

doillg' wbat looked like wanton mischief. And the!T answer was reasonable enonglJ. It waR to

eatcll the prodigiolls abundance of flaUish which were to be found on the Traith at that time.

Well, then, wh:,y did the flat·flsh congregate there? Simply to feed on herring eggA, which seem

tfi be a sort of flat-fishes' caviare. The stoma.cbs of the flat-fish brought up by the trawl were, in

fact, crammed with masses of herring eggs. Thus every flat-fish caught by the trawl wa.. an

energetic destroyer of Herring arrested in his career. And the trawling, im,tead of injuring the

Herring, capture{l uno removed hosts of their worst enemies. That is how 'it stoOO to reason'

when one got to the bottom of the matter.

"I do not think that anyone who looks carefully into the subject will arrive at any other

com~lnsion than that reaelleil by my colleagues and myself, nsmely. that the Mst thing for gO\·ern·

ments to do in relatiOII to the herring fisheries is, to let tlIem alone, except in so far as the police

of the sea is concernt'd. ~'ith this proviso, let peopltl fish how they like-, as tbey like, 1\11(1 when

they like. At lIn'sent, I must re-pe-at tIle cOllvictIon we expn'ssed so many years ago, that there

is not it partide of evidence that anything m:m does has an appreciable influence on the stock of

Herrings. It will be time to meddle when any sati!\factory evidence that, mischief is being done
is pl'oc.luced."

173. THE HERRINGS OF THE PACI:rIC COAST.

THE (JALtFORNIA HERRING--(JLUPEA. MIltABILlS.

"This species," writes 1"rofe88or Jordan, " ill uniyerslllly known aH the Herring. It indeed

scarcely differs in size, allpearauce, or qnalitie<i from the Hl"rring of the Atlantic. It reaches a 

length of about a foot. It is found for the tontire length of the coast" being exce4mingly abllJlda,nt

northward. AJI the ba~' saud ontlets of Pugflt Sound are fl1l"d witb tbem in the summer. South
of Poiut Concepcion they are seldom setn except ill winter. At San Diegotbey spawn in the bay

in .January. FfU1:her north their ilpawning lielWlon cornel! later. They are eo abundaot in Sau

lo'rallcisco Bay in tbe spring t.hut eighty pounds can often be bought for twenty Mnts•.. Tbeyare

fattest and bring the best price in early winter. The Herrings are 8tooketland dried, or-salted,or-
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sent fresh to the markets. Sometimes hcrrilljl; oil ii> expressed from them, The prilJdflal herriul!

curing establishment is at Port 1I1~Hlh:oll, Oil Pnget Sound.'-

TIIF. OALTFOR~lA SAIlDIXE-CLTTI>EA SAGAX.

"This species," wrikl'! Prol(lf!l-\or ,Jordan, l' is ('ver,ywltere klltlWH al:l the SanliTH~, or hy tile

Italians a" l Saroiua.' Jt. is, in 1:act, alTlHJst exaetl;v ide-utical with tue S:mlilll' of Em·olu·. It.
reaches a length of a little less thall a font. It. ra·llgE's from Cape J'Ilellllocilin tu CL iii, alltl is

extremely almmlant southward, cf!lJt'eia Il.\' ill ILt' willler, \vhen it li11.~ all tlw ha~8. I II tlie

.HImmCl· it is gellerally scarec soutl.l\qlnl, althtlugh I'till talwu lIorthw<Inl. The young- an~,

however, seell in Sall Diego ill tlIe snmmer. It is prohably to SOllW t'xtPllt mi/:lTHtoQ- along the

CO<lst, Imt as little attention is paitl to it, 110 <It·tillite (Iuta e<lll III' g:i\-en. It is brought iuto the

markets wbeu talWll, aJyl is sold with t.he. Herring. Tlw ljlwstioll of the Jlos,~il>i1ity of ealllJillg it

ill oil, like the Sardine, has been eom,idprahly tlisenssetl. It wuuld probably 1)J'OH! ulJprolitahle,

from the high price of labor and tlll' nlH~4:',l"taill supply of ti;;h."

174. THE lIENHADEN-BREVOORTIA TYRANNUS.I

NAl'lu:s.-Tbe MeIJhllden has at least, thirty pOlllllllr names, mot:t of tlWUl limitt··d in their lise

wi! hill narrow geographical bOUlltlarit'f!. '1.'0 this cirCllmstanee ma,Y be attributed Ihe pre\-ailing

ignoram;e regal'oiug HI:t 1mbitl:t i~lJd migrn,tiollS, among- 0111' n;;herm{'ll, which lias pt'rhaps pre·

ventell the more extensive utilizatioll of this fish, particuTal"l.v ill tLw South.

North of Cl~pe (jod tIle THllllC "Pogy" il,; almost universally ill use, wbile ill Southeru New

England the fish is kllown only a" tbe "Menhaden." These two names arc uprin'd from two

Indian words of tlw same mCitDing; the first being the Abnaki llame "Pookagan," or "Pog

hadtlll," which means "fertilizer," wbile tbt' latter is the modification of It wonl which in the

Narragallsett dialect meallt " that whieh ellrielte" the carth." About CaIlt> Allll, " Pogy" il'! pal'·
tiall>' replaced b;r HHard-head," or "Uardhead Shad," and in Eastern COlluect.icut. hy "liony

Fish." In Western Connecticut, the species is wmally known as the" )VIJit.e.tish," while in Xcw

York the w:lage of two eentm'ies is in f,t\'or of "Mo;:\i:luulIker." Thi" name is it relic of the Dutch

colouy of New Amsterdam, having eYitlenUy btli'll transft'rrell f!"Om the "Scad/' or "Hor"e

:Mackerel," p.,·achurui! lacerta, II- fish which visits the shores of ~ortbern Europe in immellsl' 8chools,

I>wimming Ilt the surface in IlUlch the 8allJt~ manlier lUI our Menhaden, amI known to the Hoi.

landers lUI the "),Iarshbanker." New Jersey uses the New York Ilanw ·with its local variatiollS,
such as "Bunker" and HMarsbhauker." III Delaware Bar, the Potomac, and tTw UlJNmpealH" we

meet with the "Alewift"," ., Bar Alewife," "Pilcher" (Pilcbard), fwd" Green-tuil." Virginia give"

us "Bug.fish," Eo Bug-head," ItlJd Elling. shad," referring to the Illll<ISitic crnstacean found in the

mont.hs of aHSoutbern Menhaden, In North Carolina ()(:curs the name "Fat·back," whieh

pnwai!s as far south. as Florida, aud I"{>fers to the oiliness of the flesh. In this ,'ieinity, too,

tbt'l names" Yelluw,t:3il" and "YeUtlw·taih·d Shad" are 0(~ca.8iollall~' heard, wllile ill SOlltlwnl

Florida the fish is called " ShiueI''' and" Ht·rring." Iu South America., among tho PorlUg'lwsl',

the Dame "Savcga" iN in use. On t,he :Saiut.•Tohn's Iti \'1.'1', and w hen'H'!' T10rtheru fi,,!wrmcll are

found t ;, Menbadt·n" is }Jrett>.rredt aud it if! to he hoped that tbi~ llamc will in time he g"{'ucraHy

adopted. A uumoor of traoe Hames are e1;llplo.Yl'U hoY the manufacturers in Nt~W JPHU'Y WllO CUll

tbi8 flSbfor food; tMae &rt\ "American Samille," "AlTle.ricaD Cluldlsh," .. SllUdillC,'" ami" Oce:m
Trout." .

In 1815 the species was de6cribed by Mitch HI. o-f New York, IlIuh'r Ihe lIame Clupea 'Jlu;nltaden,

ll"or a [uUerncconmof thie &1l., Ilee /Ill ..l/lborate DleUlQir in llart v of the HC}lCrt of th.., CUlUmill3ion"t' of Fi$beril-a.
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'Wilk.L 11,\;;. f:j[l<J"tj hel~n llol!1111Hnl,r 11nCejjte;I , A. pl'j(Yr 11,,:,,\,'..tiption "by Lafrol1{>.• ill tB(e\ hm;,!; lw;.t
sigllt (~fl )'I'·ll.tk'l'8 it lI0ie&,"~I1'S, jt:-; I !llIYC j,L..t)\';\I~r\' \\\'.tl1tll.ll'\tl'l1t\:'d; t,) n'lOpt. tilt $j'l€iJrf!<; Jl:1lf);;'

tynmlHfll. '.ow gl~unt\ nr~JtlHirtiQ; of wllich tbi.$ f'.1w{:.1.l!i' i.t' t,lle. ~H".>, W;l."l i'~.,tahllkhed \\f Gill ill Jf.ki1,
DH&"tRUH"tl()~.-':nJ.e g~\lgnlitldt:a\ Nng1:- \i1' ffTCl"'"Qlfit:\0'I;-Iw«nmllJ \':ll'!{,1'i ffom >'l';U' HI ,h~lJ,1'. Iu

)8;7 it wn.., :';0 J(~r ~<,.. jti~; iIt'tJIW1)JIl Itl ~'ot'(l'll ,,& t;'}lk,,~x4:' T)w w;ulIl(>rhlg,.. of Ill(! i:llwdt~ DT1\ bvuvded

h~' tlw, ]i<1ridll'ls "I' Iwrf,1! I".~itttllc 2;)0 ani! ·Mo. 01\ t1H~ e,'I\\'Iucllh\l t"id~ lJy tilt, lIn-e of ~n.v<lckbll

w<~t("l'; 1m HI" \'4~( h,\' Ilw ilm',,' boundar,'- of the Gulf St~\.\\\\, Tn ttl(; $llml)H~r it <:KX:tJ'ti:l iu th~

eo\\~hl <.ql tJr~ of 'I,ll the AtLtHtj(~ 13 tMorv;\ t'[l}* 1>-1.a,int>, t\} F{<jddu. 111 WI tl tf\f' \In! Y BOt\th of Oa pc
HatU'l'\i.". Tlw- HlIlit:,:, Qf it.- willt<.'l' mi~l:aH\}\\ \1{~CIH\W\u:t7.~ (I,;}f1lwr be (ldhwti, t10\I~lJ it. il; !IN)I~\\\

Mmktl Hmt tlvj ,,,{wf~id: d.!i1.';;!: not (ilJCflr atlOllt tlN' L<t<!J.nwilas 1)1' Cl-llJj)~ !lOr pre&lJm;;lbl,Y in t11<\ c»~

l'i1,liA'm\. Sea. Iu ik;fZifi<w W:tlf~N \)t~(,un; it A't'i.H.«\\;plllc-al 1'll.,je of lilt< sa!1lt, I;!-pe<ji,;~~ l1-rf!'/:)I)"Trirx

f/fNllmIJ);, ;l.llh;;[»!('i",;; aul'l3l1 {th(', (illllHl'twd(}/t' -twnmg (;t A.~a:;"l~atilt Spixj; (llJ the coast of PlH'ait1)HY

m"l l>a(-il;<'mh~ by Rrn'ovftm peel'lna0; in tbe Hill! 1lf }.le~i<Jo by BrC'l'oorti(J, p«trvt(U$.

\1 OYl\:~I,R!'\'fB,-'Vitf.J tU(J advan('..,,_ 'Jf ~ln1ug r;re'I\i'&",/~nJi,Plwilr n~xr <JIlT Cl)<iM:;, in CflJ1JplHJy w{tt\,

antl wiU<lllS sUgMJ,Y ill {uh"il:ace 01'1 tlJ:c (ltlHJl' llq.{'~l'jml)ltlllt SjW.dIi'A';, Fiut'h af$ iM UJ<o Shad, Alewl;ff.'~

HllJ1..ili",-u, allu SqueteaguR Tu(\ f;jllowillff .ifNl-em\ ljull.dll.\';i.01.W, IV_~ill'dillg their lll'()'¥elm,nt~ ;t~

d(ldIW-ed fl'i.'Ul HH~. stat«meuts -of about tWQ htnt.dred (}\J~l"'~r~ at, dif(er",nt pl1int~ Ob Hl€ ~oust~ fl".ltu

l'h.widlt tl) N'Wi~ S~(lti<l,.

A t til", a.Ilpru~11 (If f'!\'jttrl;d Walt\) w6~th~r "(1\1:")' m«kt< tlw;r appefl.rttlllJl'I in the inshore Wl\l'?-r~.

It is llumitcstly jl:Qpr~tfu;:(.u!ljto indh:.!ltte t!K' r1<9..n(~ pi thelr »lo\,l)lllellt~ eX(:~'l}t in tm 3:llpmxinmJ(j

'\\';}J' '!'ue ei:lJllj1'l.,rr15fin vt two IO\.lnJities Q.fst.wt l;~vatt 01.\e 01' tWI) b-u.lId~d :rnil~ wi.ll iJ:l-tlie"tt~ \\\t'y

.little, "'Vlwt / Willer :r&Jlges 1I.I'e c()1!l:pafl'11 ~hel'\, \llbl.~{llll~*, ,)~,¥v~pti!Jle ~ ~l'tllilt 111\lr-otti<Jfj ill f\l~

1'\.~h\rioll~ of tuB 1{~lle:r~l ~v¢ra.ge~, 't-bi',l.e i~ \.il....a)'8 \\ b\l>IM1'1e ilJ. t'>t-~'tlr of e~H'lier{l-ITivRkl iv tht~ <t~<,1t'

~)IlHl\'l'n hw""litltl.. ~ tlJll!l it tiecOule<!. ~V\>I),'l'I~ll-t (iia1,"tliC tin't sclloo\; ltPpe~ i:rt -C-h~J-leaI'b 13~y i4
~l<{('d) IHHt Ai)l'i!; {}If th.e COllst (}flol~;v ,Tel'!ierltt'..J\'..>.rH lJ,llQ ea1'ly !lt~tY;l ml tb~ SOJlth 1,'na1'{ of fll'~

EIlg(,U(tl ill laro APli11Uid l1.a.y; ott (~1)(? 4},n a'b<:l'tt tbe l1.Ii.\l<ttc ()f ]of'ly, aud ill th,-~ Q-al f d ~ltliIltJ

ill l1w la-Hcr plwt of May aud the tiNt of Jtln~. lte\\\l:ni.tl.g-~ ttl'.\' leave 1\[a1.lm lat({ iu Se-ptt>m{ws
,'-W 'itt Oebnbt::r; MaAAiV',lm~ltt~ iti OdoOOr. 'NO'V~Ul.\:H:Jl\Q,tJ<1 JJ~mh~rl the lll-l-(l"t, l.h'J\artlll:\'_l; hdltg
thl).\l\:' of fili>h whi!}]) 'have been Ql;'.\ained l.tl thf! UartxHv l)ays .and creeks i wng I,.J;rud SotUHl ;tinl

vi.:aaity jli N'qnltowr afJ(} Di!cembeq C(reHt4~1? .D»Y ltl lloo~mbeT~ and C&-pll lIactem5 ju
Ji\.l1Ul1f"Y, Flil.rther 00- tbt- />o\ltb t-uey appeD), t~ remai.n \n()~ fit lesl5 tloDlltantly tbro~lghol:1ttile :rear,

His a strange. fact that tn(ljr llOrtlwt1\ l::'l.uge U&ll- ~Xlrolj (lol}$itl~mQly l'e5tricted within ~ht;

l l a;.\t tWf!hty-!h'i'I ylllj,:ts. P('ri~y, wrl.ti:ug \1\ 1-8f,'L., "tate.:l tbat they wem WWtlthDNs @ught in con,
~i{k1"able lIutn001'-8 'i\;QOllt Saint JOUn.1i\1 'New Btl\ul>wlak; awl thecre 1$abuudan~e ·M other lesttmICu:lY

t<f the ffret that tUf.'f formerly frequented tlitr ..J>,q'qf Ih.wd.r ill: its l{1-Wel' II(l,rllJ;: at p:t~ttuee-aat;.

wl:l<l'1:1 wall{J'f;dl1.&~ (If the &chools df} not tJx.t!'.w\ b~..ond li!.le all Raut and Graat Duck hland, ltv(Jui
fwty mIJil1'o west of tboe toUlldtU~les of ~\1l\;> l:il'l\l 'Nl<'iW 'Btullllwick. They have not b~n k»{iwn t<1

3h\a/3 th.~{j ilmit~ fur- tell or tHuron: sean, 'they" 1190"10. tt:ia J'ti<ltr hIlNU:{ Jla~M l.lMth of C&p<3 Cod,
and forty or lJlQre 8teameJ'S,. whi(',h b~\,(1 tumaUy r<!taped tlU e:c:oonei% barv(JI1ft on tbe Cu&,.it cf
3Mi1H'I bat'l;!- be~tl -I}.bJ:!ged to return to tnt! rl\lhhl;1.crotlTJils 01 Southern New Eng-landt wb:er~ .M~IJ

lllmeu are fou1Jd ~s nhuluhmlly as ('i"er.

1 nllVi!' e,)&eWtlfll'e ilhQwl\ thl:!- aniYll\ 1)f t\m 1\\~nb.MI~n 8clloolli. to be closely $.vnchroUouB. :wttb
-titt: l~rkNl at wbicll tb~ weeld.l" a ..~'t\\g~ qf t'o.e t!.\1.rr~ tf'!U<J)e'tAtU:rrtl of tb.~ lm-1-00l'$ riM\@. tl) 51<:> F.,
thftt; the}' do u{'>t. ~alf,el' ~~re 1\1 wl:th~b, I'L$ ao60nt: -S4stpiJl'tr Mnbm, (,lie mi~ll~ tnu:fQ.ce te1l1-

__ •• _._~._.--_~_..--...-,-••• , ..... h' ....._~-·,__~_-~.~·... ~....:•••'~~_. ---.._ •• , .........~-..-"~............ ..-...-~.~_.~~ ......................-

(1':(lll llmt e~h of :td:olllfuoc1>.\D U-J' 11\1;~\ )% laBl. ~a<$ utr lfing8nittcb, )I-..y &. "'b~ Ga.II\'1j!t ~ f4>1ll'if$'--'l!~
~k ela:ht lu\nm-.d Wiab,;JI"
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peratures, as iudicat~d by m01lthl~T average,s, fall lwlow 510 F., and that their d~pltrtul'e in the

autulllll is tl1011ely cOllnected with the fall of the tlH'Tlllometer to 510 F. and ~low. In 1877 a cold
Rummel' seemed to threaten the success of the Maiun )1:enhaden fitllleries. In September and
Oetober, however, the temperat nres were higher' tJHln in tIle cOJ'l'es}JOJldiug montlJ/oJ of tllt'. preyJOus

~'t!ar, and the .'!careity of the early part of the season wa.'! amply amended for,

The season of IS,S in .l\Iaiue was fairly successthl, tIle three ~utllmer months being warmer

tllllll ill 1877, hut cooler than in 1876. The ahsence of the Menhaden 8ci.lools llorth of Cape Uod
ill 1879 is also easily explained U;\: t,he study of temperatures of the water of the Gulf of l\lailJt·, as

imlicated b;y the ohservat,ions made ill Portland Harhor, '.rhe ll\'erages for the three SUUl1ncr

month;; 11TH as followl'i, the IllllJlerator of tlw fradioll being the average flurlaeH temperature, the

denominator that of the bottom: 18W, 62°.5-[)7°,\); IH77, 5bO.5-5GO,7 j !l';7B, Ul 0.5--580.1; 187H,

lifio,1-540.6.

The llyerage for the three <lUJHmer lllonth~ of lR711 is lel'il; than that of .Julle, 187H.

'l'his may Jlerlmps be eX]llained by a stUdy of ocean temperatnres. InAngu8t" J878, there

wa" a very rallirl fall in the temperMn;e of the surface in tlw Gulf of .Maille, so that, the average
telllpt~rattlreof tllat month was less than that of July, instead of being lJigher, al> is ul>ual. This

may have had the effect of driving the fish int.o the warmer water of the bays a,ml estuaries. The

mouthly averages for 18i6, 1877, 1878, and 1879 are as follows:

1876-Juue,560 Jl--540 ; .luly, 66o .7...{j90,4-; Aug-u"t,,630 J)-600 .4.

lR77-June, 540 .9-530.3; July, 580 .1-560.3; August, 620.4-600.6.

1878-JuUI:I, 560 .8-550 .2; July, 66°JJ-5HO,a; August, 60°.7-59°,9.

1879-,1 UII(l~ 520.9-fil0,7; .1uly, 550JI--540 .1; August, 590J:l-;')So.

Th~ arrival of the Menhaden is anllouuceu b~' their appearance at the top of the water. They
swim in Immense schools, their iJeadf:1 C]OSl~ to the surface, packed side b~T side, lind OftNt tier

.above tier, almost itS closely as sardiw'fl in a box, A gentle ripple indicates their position, and

thi~ ma;r be IilOOU at a distance of nearlJ a mile b,y the lookout at, the masthead of a fishing H~ssel,

and is of great aI:lsistance to the seiners in setting their nets. At the slightest alarm the I'dlOol

siuks toward the bottom, often escaping its }lllrsuers. Sailing over ~~ body of l\-1ellhadt>n swimming

at a short dil'tauce below the surface, one lllay see thei/· glittering backs OOllcath, and tlw boat

8l';'ems t,o be gliding over a floor inlaid with blocks of lSil,er. At night they are phosphore"cent.

'l'helr motions seem capricious and without a dtlfillite purpose; at. times the,r swim a,rolllll] alJd

arouud in ci rules; at other times they sink aud rise. "'~biJe they remain thus at the ~mrfaee, after

the apP'~aranceof a vangnard the~' rapidl~T iucreaStl in :1bUlltlance until the sea appear" to he a1in~

with thl:'llU. They delight to pla.y in inlets and bay", such as the Chesapeake~Pet~ouic,aud ::S-arra·

,gansett Ba;j.'s, and the nalTOW fiords of, )faint.-. 'l'he~' seem particularly fond of slmllt)\v waters

protected from the wind, ill which, if llot molested, they will remain throughout the seatlon,

driftillg ill and out with tbe tide, Bl'uekisu watl'r attracts them, and the.r abound at tue moutll

of streams, especiall.y on the Sout..heru coa....t. They ascelld the Saint John'!'!' Wnw more than
t,hil't~, miles; the Saint MaI'J'~s, the Neuse, the York, the RappahallJloek~ the Potomac nearly to

¥il\.Sbingtoll, and tbe Pawtuxen t to :\Iar1horouglt. They wme in with or before the Shad, and are

Yel",)" trouble&OllIC, to the filSherOlell by clogging their nets. I am 1I0t aWar(j that thi~ difliuulty

-QC(.\W'I:! in Northern rivers, though they are fOUll(l in the s:lmmer in the IImlsoll ami its tributa-df'..ll,

the Housatonic, Mystitl, Thames, and P,·ovillen{',c l:tive1'8~ ill the Crt'\eks of Cape Cod, llud at. the
mouth of the Merrimack, A curious instance of capriciousness ill the moyement... ocellr~d on tile

>OOa8t QfMaine, where much alarm was felt, because their habits were tbought to ha\'e been



572 XATURAL HISTORY OF AQUATIC ANIMALS.

changed throngh the iJlfluence of seining. The shore fishermen could obtain nOlle for bait, and

vesl'\els followed them far out to sea, caflturiug' tllem in immense q lllllltities forty mill'!!:l from land.

The fisheries had produced no ,m(~h efl'ect south of Cape COIl, and it wa.., quite inexIJlieahle tllM

thdr habits IlhoulU have helm so modified in the north. In 1878, however, lifter ten .,ears or more,

they 1't"8Dllled their fOl'llwr habits of hugging tbe sh()re~, and the l\ft'llhaden fishery of Maine was
carried on, 101' the most part, ill the rivers.

\Vh;r the SdlOOls swim at the illirface so cOlls!,icuous a prey to men, birds, amI other fi>;hes is

not. known. It does not appeal' to btl for the purpOlW of f(~edillg; perhap>:l the fisherman is right
whell IJt~ declares tuat they arc playing.

An olll Ina~~kt'rel fisherman thus descrihes th{' difJ'ercllc{' ill th(-\ llabits of tll(\ mackerl·J fJlHl

l\Icnhadlm: "Pog'i(,s school differently from ruuekerel; The I'ogy !oilalJ!oi witll his tail, awl ill

moderllte weatber you can hear the sound of a SdlOOI of them, as fir!'!t olle lind tUCIJ allothcl'

strilws the water. The macken~1 go along 'gilling,' that 101, IlUtting tllf' sides of their heads Ollt

of the water as they swim. The I'ogies make a flapping souud i the mackerel a rushing sOlllld.
Sometime" in calm aud foggy weather you can hear II school of maekerel miles away." TlJey do

not attract small binls as do the schools of predaceous 60;h. The fish·hawk often hoY(~rs abo\·c

them, and some of the larger gulls occasionally follow them in (luest of a meal. About Cape Cod

one of the gulls, perhaps Larus argentatus, i8 ca.lIed ,. Pogy GulL"

On warm, still, sunny day~ the fislJ mlt.r always be Iolf.-,€n at the IIurface, but cold or r;lin~'

weather and prevailing llortherly or easterly winds quickly cause them to disappear. When it is

rough they art' not so often seen, thongh schools of them frequelltl.y arJpear when the I'ca is 100

high for fishermen to set their lIet..'l. The bl;flt days for mellhaden·tishing are when tlJe Wll1d is

llOrtlll\'('st{'rly in the morning, d;ving out in the middle of the day, anJ springing up agaill in lht~

afterlloon from the southwest, with a clear sky. ..c\ct the ehang-c of the wind 011 'l1lch a dll:'o' they
come to the surface in large BUill bel'S..

A comparison of the eft'eet of the weather upon the Menhaden and the Herring yields sOllie

curiolls l't'imlts. The latter if! a (Xlld-watt'r speeics. With thfl ad \~allee of summer it seeks the

nort.h, returning to our waters with the approach of coM. Tlw ::\fenhadt~1l prefl'l':-l the tempera,tnr(,\'

of (iOO 1". or more; the Herring, 550 F. and less. \Vlten the Mellbadell desert the Gilif of I\Illine

the.y arc replaced h,Y the Herring. Cold weather drives the fonner to the warmer .strata, while it

bring.~ tlHl latter to the surfa-ea. The condition!'! most f:H'orahle Oil our emu4 for the appearlltlCe of

Herring on the ~nrfa<m, and wlJich correspoud prcch>ely with tbose which bave been lIIade ont for

the coast of EUT'OIH', am least RO for the Menhaden.

Their winter habitat~ like that of t.he other cold·watN absentees, has uever been detel'miuell.

Tbe Ulost plausible b:rpotbesis supposes that instead of migrating towaros the tropiC!:! or biber

na.ting near the shore, liS has been claimed b.y many, they swim out to Sf'u, until the;y find a

stratum of wMer oorrt',sponding to that freqlJCntcl1 by them ouring their summer sojonrJl 011 the

coast.
This is rentlel:e.l probable -by the following cotlsiderations: 1. That the number of Menhaden in

southern waters is lIot diminished in MeaS01l8 of tb~ir a,bmulance on the n(lrthern OOlt"t, nor illCl'eliSed

in tbose of tbeir ab!:lCTIce from the latter rt',gion. 2. That there arl~ local yariel ies of tlle f!pecietl, iii,;·

tinguished by physical characters ahn08t of 8JWcific "aim>, by dift'erenees in hahits, antI \11 the case

of' the $OutlJel"1I schools by th(\ universal presence in the month of a crustacean paraHite, whidl is
never fOlllJd ill the specimens eangh t, nortll of Cape lIllY. 3. TlJat the Rltine sclu}()ls nsua-Ily reap'

pear ill the Bame wate!'>! inSUQt,,(,~";R-ive year~. 4. TlJitt their ve-ry llromlJt,arrj-val in the spring

suggests tlJeir PI'C8eDce in waters Ileal' at ha.nd. 5. That their ~nu@$ when they fiMtappe&i'
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renders it evident that theS' ha\'e had uo food 8inoo loaving the coast ill autumn. The latter eon

8ideratioll, since the.., are bottom-feeders, is the 8trongest confirmation of the belief that their Will'
ter home h; ill the rnidoceauic BU bst.rat~1.

AnuNDAC'IIm;:.-As is indicated 1I;y the testimony of mans obser\-crs, whose statemenUlllre l'l.,;e
where reviewed at length, the ?lfcilhadcn is b~' far the most abundmJt species of fish on the eastern
(~oast, of the United Stlltes. Several lllUldh'd thousand are fn'(jlH>ntl,l taken ill a single draft of a

purse-seine, A firm in :\lilford, COlJUceticut, captureu, ill 1870, 8,800,000; ill 1871, 8,000,000; in
187~, lO,OO(J,ooo; ill 187;3, 1~,iWO,OOO. In ]8,'-7, three sloops from New London seined l~l,OOO,O()().

III 1877, an unprofitable .Vl·,ar, tbe Pema(Juid Oil Company took ~il,OOil,OOO, and th{~ town of Booth

Bay alone 50,000,000. 'l'l..tere is no evidence wlJatcyer of allY decrease in their Ilumhers, though
there can be in the nature of the ca.se absolutely no data for compari~on of their ahundance in

sucoossive ,vears. Sinee spawning :l\:feuhaden arc never taken in the nets, JIO one can l'em>onably

predict a decrease in the future.
FOOD.-The nature of their food has been closely invCf';tigated. Hundred8 of specimells

have been dissected, and everJ' stomach e.'Camined by me has been found flill of dark greenish 01'

brownish mud or silt, such as occurs neal' the mouths of Myers alIll on the bottOUlS of stiJllJaYIl

and estuaries. When this mtld is allowed to stand for a time in ch,ar water, tbis becomes slighfl)'

tinged with green, indicating the presence of chlorophyl, perhaps derived from the algre, so
common on muddy bottoms. In addition to particles of fine mud the microscope reveals a few
eommon forms of diatoms.

There are no teet.h in the mouth of the llenhadeu, their place being llupplied by ahout fiflee,n

l..IUndred thread·like bristles, from one·third to three·quarters of an inch Jong, which are attached
to the gill-arches, and may be so adjusted ftS to form a very effective strainer. The stomach is
globular, pear-shaped, with thick, muscular walls, resembling the gizzard of a fowl, while the
length of the coiled intestine is five or six ti.me.B that of the body of the fish. The plain inference

from these facts, taken in (Jonnection with what is known of the habits of the Menhaden, seems to

be that their food consists in large part of the sediment, containing milch organic maUer, which

gatbers upon the bottoms of still, protected bays, and also of the vegetation tlmt grows in slwh

localities. They also, !WI was demODfitrated by Mr. Rathbun ill 1880, feed very lJxtf'nsinly upon

fhe minute crustacean.!\, Copepoda, etc., which are found in great (juautitj(·s i'lwimming 111'Mr flw snf"

face in the summer months all along our coast.

Their rapid increase in size and fatness, which commences as soon M; they approach our

shores, iudicate-s that the;r find an abundant Rupply of some kiml or food. 'fIle oil mauufactllrel'8

report that ill the spring 11 barrel of fish often ,Yields leSA than three quarts of oil, while late in the

fall it itillot, uncommon to obtain five or six galloml.

REPRODUC'l'ION.-'1'hcre is a tD)"ster;r ahont, their breeding. l'bousandtl of !'lpeeimCIlS have hf'eu

disReeted sUlr,e 1811 without, the dil'lcovery of lllatum ova. III early ;,;ummel' till' gcuitalia llrt~ quite

uUllescloped, bnt as the, sealllQn lldnmoos they slowly increase in sizl, amI Ymwnlal'ily. Among the

October figh 3. few o\-arie,O,l were noticed in which tlw f'ggs (',onld he 1'f'.{'Il with 11l{' Tlllkmi ey\' A

school of la,rgetlsh driven ashore in November, in Delaware BIlY, by the hluefish, eOlltaill{!ll Hpuwn

nearly rip£'., 8,1ld otherA taken at Chri!iltrnas t.ime, in Provincetown Hllrhor, c\'identl,\' stniga-lerH ned

(lentally delased, contained eggs quite matnn'. Young MelllJadeu from one to thrt'1' jlJdle'" in

length and upward llre common in summer south of New YorJ;:, aml thosp of fiv{' to eight invhel'

in late I;Hl.lUmer illld alltnmn in the southern part of New Bngland. 'l'lJeltle al"t: in "clIO01", and mak(~

thcil'appea.rance suddenly from the open ocean like the adult fish. 1\fenhadtm have 1lC\-er beeu

ob&ervedsll&wDing on the Southern coast, and the egg-bearing individuals when obset"ed are
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alwaYR headill~ out to sea, TIlt's£' (\(Hlsiderations appear to warrant the theory that their breedillg

gnmlllJs .am Oil the ofi:shore Nlwals which skirt the COll.~t from G...~)rge's B:mks to the FlQrida KI',H,'.

There are imlieatiom;, too, tlll~t a· sUlall school of Menhaden po.~t:\iLJI.y ~pltWl.l at the t~a""t t'1ll1 of

I...o lJ g };;lmIII in HI e Yery eurly Hprillg,

'rll!'. fecutidity of tlwl\Icllhaden is very great, llltleh !:!llrpa<;sing that of the Sh;ul alld IIeniul!'

The o\';ll'ies of It fish talum ill Xa1'l'agant:\ett Day. :'to\'emher 1, 1879, conta.illed at lemn 150,OUt! ('g'g's.

E1H:>MIEK-AIJ)fHlg' its f'IwllJje.~ lJIay be l:olllJted every pn;da,eeo1l8 alJ i mal wLieb IlWimR iu

the same watpl's. \VIJalt's amI Iiolphins follow tlw lolellOol,; and COll,;ume them hy the hog-sht·at!.

Shar1J:s of all ldllu<l prey upon them Iarg-dy; one huudred hU\Te been taken from the stomadl of

oue shark, All tlie htl'IP" eand\'oron.'\ lishe/o; it-ed upon them. The tunn;y is the mOst del'ltl'llctire.

"I have often," write,; a gentleman in Maine, L( watched their aILtks from the masthead of Illy

n~ssel-rushitlgand IIJJ";lshing lilw demcms among a sehool of filolh; darting with almost ligLllling

swifllJess, seatt.erin;! tJ\{~1ll ill evcry direction, amI thruwing huuureds of them ill tIle air with their
tails/' The pollock, tbe whiting, tbe stripe!l bass, the cod, the t:\quet.eaguc, and the gar-fish arc
savage foc,;. 'l'he sword-fit:\h and the ba,youct-tish del'ltro,Y man,)', rutlhing through the schools and
strikiIJg right amI left with t.heir powerful swords, The bluefish aIllI bouito are, howen!l', 1he

mOf'it uestructiye cnemit's, Bot en'u exeepting" man; these corsairs of the sea, lJot eontellt. with

what th!:!)' eat, which is of itself an enormous quantit.;y, rush ravenou8l~'t.hrough tIll'. closel~' croweleel

schoolt>, cuttiug and tearing" the livitig fish as they go, alld It'aving in their wake tl.w llIallgled
fragm(\1/t.s. TraDes vf tlleir carnage remai!J 11)1' weeks in tiw great "Nliekk" of oil Sf) t:VJJlmmlJy

l';('en 011 smooth water in summer. ProfeB8or Baird, in his wl;\lI·kuuwu and (Jf'ten-quoted e,;t.imates

of fooll aUilualIs consumed hy the bluefish, states that probabl.y tell thousand million fish, or tweDty

five million poumls, daily, or twelve hundred million million fish alld three hundred thoUSilnel

millioIl pounds are mueh below t.he real fignres. '.rJ.tis est.imatt' i" for the period of four lUOIlt.lJ8.

jll tlle milltlle of Ow 8ummpr amI fall, alJd Jor the cOlWt of New England ouly.

Such estimates are profell,sedly onl,'" ap})roxiumtioIJs, but ure It'gitilllate in their wa;y, sillce

they eHable us t.u appreciate more clearly the luxuriance of marine life, Appl,Yillg similar methods
of calculation to the Menha.uen, I estimate the total number destl'oyed annually Otl our const hy

pl'edaeeOu8 animals at a million million of millions; in comllarisoll with wlJieb tbe quantities

dt·stroyed hy lll.an, yearly, sink into iIJBjgni.fi{:aDc(,~,

It is not hanl to surmise the Menhaden'" place ill nature; swarming our waters in coUllt,less

myriads, swimming ill closely IJacke<1, ullwielUy Illa~ses, helplesli as flocks of shct,p, near to the

surfuee and at the mercy of every enemy, destitute of means of defense and offense, their mission

is unmistakauly to be eaten.
In the economy of nature certain orden; of U>.rr<'~trjal animals, feeding' entirely upon vee~talJle

suustaucet>, 800m inte.tlded for one purpose-to elaborate simple materials int.o the nitrogenous

tissues lIeCeSilal',Y for the food of otber animals, whieh are whoJ]'y or ill pa,rt carnivorou8 ill tllt'ir

diet; 80 tlw i\Ienhaden feeding upon otherwise unuti}jzed organic matter is l)!'e.eminentl.r a meat
prooucing- agent. Man takes from the water ('.ver;y .) ear eight or nine hundred millions of t.b('se

tish, weighing from two hundred to three hundred tbousaml tons~ but his indebtedness does not
end ht~te; when he brings upou his table bIll{.,.fish, bOllitoes, weakfish, sword·fish. or bass, he lllH;

before him usually Menha.den tiesh in another form.

USE8.-The com;wl'cial importance of the Menhauen has only lately been rightl:y lll',preeirtli,d.

Twenty.five years ago and before, it was thong-ht to be of very small value. A few mitiioul\ were

takeu every year in Massaehusetts Day, Long Island Souud, and the in lets of New Jel'l3ey. A small

port.ion of these weM used for bait; a few bnn-pls oceRsionallJ' salted in Massaelmsett8 to be

exported to the Weat Indies. Large quantitIes were plowed into the soil of the farms along the
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shorffi, stimulating tlle crops 1'01' a time, but in the end filling the <,oil wit'll oil, }lardlhl~ it ami

makinp; it uufit fur tillage. SitH~ tLat titHe manifold uses han~ heell found. As a h:lit-fisb thi",

(~xeel:,; all otlwrs; for llluny )'t'an; Illuch the greater sharE' of 0111' maelwrel was cau~llt hy its aid,
,,"hile \lJe coli ami halibut tll;"t use it rather thall any otller fish \VIJE~l1 it can tit' proeure(L 'flu:!

total t~(ltlslltI1ptiopof MelllHldcII for bait, in 18,7, did 1I0t fill] below '-;0,000 barrt'l.s, or :W,OUO,OOO

{hslt, yahwtl at $;;00,000. 'l.\m ymtrs hefort\, when the entire mael,;€'l'e1 tlCt;t was fh,lJiug with llOoks,

the consumption was llJilch greater. The DlJUliliion mackerel fleet lmy l\lelJbadeu bait in Quantity,

ami itl> value has ueen tlwught an importallt element iu framillg treatil's between our government
and that of Great Britain.

As a food resource it is found to have great possilJilitief!. l\hmy iJuwlreds of harrels are sold

in the ,Vl;'.st Indies l whill;'. thousands of ban'el!; [Wl;'. s-a.lte.o..l down for dQHwsti", U\lN hS families livillJ;

near the shore. Iu man;r sectio]}s they are 80M frmlll in nil' market. \Vithin six yt'ar8 there Iws

sprung up an important industry, which consists in lJacking tlJei>e filolh in oil, after the 1IllHmer of
sardineH, for Lome and foreign consumption. lit lH,4 the prouuetiou of eanncd fish did Dot fall

below 500,000 boxes.

The discovery made by Mr. S. L. Goodale, that from these fish mas be extraeted, for the cost

of carefull.r boiling them, a !:lu~stance possessing all the properties of Liebig's" Ext ract of beef;"

opens 1111 a "ust field for future development. As a food for the domestie animals in the form of
"fish meal," there seems alw to he a broad opeuing. As a i>ource of oil, tl.w menhaden ill of more
importanee than any other marine animaL It:; annual ;yield ul>ually exee~tls that of the whale

(frnm tlle American fisheries) b;r about ~OO,OOO gallons, and ill 1874 did IJot fall far sllort tlf the

aggregate of all the whale, seal, and cod. oil made in America. 111 18,8 tIle mClIhadeu oil aud

guano industry employed capital to the amount of $:!,350,000, 3,3:n men, vi steamers, 2,9 sailing
vessels, and consumed 777,000,000 tish; there were 56 fadQrics, whieh vroducctl l,:392,v4.4 gallolls
of oil, ,'alued at $450,000, and 55,154 tons of crude guano, ,"alued at $HOll,OOOj tllis was a poor

~'ear. In .1874 the llUlU her of gallons produced was 3,373,000; in 1875, 2,6d1,OOO j ill 1876, 2,!192,000 i

in 1877,2,427,000. In 1878 the total value of manufactured products was $1,050,000; ill 1874 this

was $1,809,000 j ill 1875, $1,582,000 j ill 1876, $1,671,000; in 1877, $1,608,000. It sLould he stated

that in theSl\ reports ouly four-fifths of the wlwle number of factories were included. In 1880 tlle

nnmber of persons employed in the entire industry was placed at 3,635, the amount of cal ital

l\\\"estetl $2,362,84,1, the value of products $2,116,787, iucluding 2,066,3% gallons of oil, worth

6!,33,4~4, alit} 68,904 tons of guano, worth $1,3tll,317. The refuse of the oil factories supplies a

material of much value for manures. As a base for nitrogen it enters largel~" into tte compo;.;ition

of most of the manufactured fertilizers. The amolluL of nitrogen d(·rin1tl from t,his soure~ ill 1871';

wa;.; estimated to be equivalent to that contaiued in 60,000,000 pounds of Peruvian guano, tll« gold

valne of which would not IJU\'e been far from $1,920,000. Tl.w j'ieIU of the menhaden fishery in

IlOlllJdtJ is probably triple that of au;}' otller carried on by tlJC .fi8I.Jermeu of the "Uuited States.

In estimating the importance of the Menhaden to tLe United States, it should be borne in

lllind that its absence from our waters would probabl~' reduce all our other sea·fisheries to at least
'me-fourth their present extent.

176, THE GULF BDBADEN-BREVOORTIA PATRONUS.

Iu addition to the common Menhaden, a second North American species has recently been

diSOOvered.l This species has been reported only from the Gulf of Mexjco, where tLe fullowiug

~~rvat.ionswere made by Mr. Silas Stearns:

I See Repon; United Statea Commiaaion Fish and Fiaheries, part v, pp. 11 and 26, and Proceeding8 of the UniWd
Btatetl NatiOn&lllulI0llw, TOI. i.
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POPULAR NAMES.-"The Gulf Menhadl.'!1l has se"eral Yeruaculur namt's. At Key 'Vest it is

called 'S,ndine,' in common with otber fish of the <l:tmtJ general all})f~al'ancp, .At ApaJadlicoJIJ.

Pem:;aeo[a, mltl 1\lo\)il(~ it ii< calle!i •AJewiie'; at Xew OrJl:'aTli:' the WlllleN •Sardine' alJu 'Alewift','

are both ill Usc, tile latter perbaps more gen~rally. 011 th(~ l'ex<lu coast, it· is [;Ilown us 'Herring-,'
i Alewit~; 'Sardine,' and' Hliad,' each loeality havlug its rwenJi<l,r lHI1JH~.

~, I have ohsetT(~d the, Gnlf Menhaden ti'olll Ke,y vVmit to tho Thxan COl\O\t, and a·m told that its

raHg:!J extcud..., alon)::; tl.w 1\lexican coa.st. It /Seem:; to be most abundant along 010 coast, betwef'n
Oed'll' Keys and New Orleans. On other parts it i>l only an ordinarily common fiRh or an o,~easiOlml

visitor. :M." ob~ervations have been made at Pensacola, wbere their movements are as filHows:
OJI t,he first (~alm1 warm da;r$. of April runDy small .sdJOolJo! H!)lWJlr ill the bllJ:io; and smUlfl.... l~rom

the first appearance of these schools they can be seen at ~'111 times in fiue weath!:'.r until latt~ ill the

Bummer, when they disllppear. They remain in these bay8 until late ill XO\'elllher and Decemher,

but keep to deeper waters, and are seen, after the dose of summer, ollly when taken in nets.
.MoVEMEN'l's.-"The first which arrive measure only five to six inches. In ,Tnne they uyerage

Beven mcbes, and schools have been observed composed of fiRb of different sizes, as five, six, seveu,
and eight inches long. In July the average size is about eight inches, and in August1 September, and

October the individuals composing the schools measure seven, eight, nine, and ten inches in length.

Those fish canght in October and Xovember in nets are eleven, twelve, and thirteen illcllt'Jl. long,
al\(l are probably full"growlJ. In tine weatlull' they are first "e.en appfoaclling the coast in large
schools, but if windy and CQld they nre not 8Nm Ulail they have entered the baJ' and the weatlwl'
has become pleasant. ~Then once inside the large 8chools are hroken Ull into many small school!',

which swim at, the surface, rippling the water as they go. 'fheir movements seem not to he atl:"ectcll

hy the tide. Their faNorite fe(~ding or playing grounds are in qniet bayous, creeks, and nooks ill

the blty, where they arc Il1IIDolcsted by larger fishes of prey. Brackish water is also tmwh sought

by them. and I think most, if not all, of them visit it some t,ime during the season. A person "ta·

tioued at the mouth of a fresh-water stream or river, in AIl gust or September, will sve Iittle 8clJool~

of thm~e fish swimming round antl round at the surface, just where the two kinds of wat~r meet.

As Uw,\' OeeQ)Jle accuM.omoo to the fresb watl:'"r they enter the stroam and mO\'~ upwards lIntil they

reach a quipt creek or bayou. How long they sta;r in the river I cannot detenninQ, for I han'
noticed as many moving down lUI up stream. Late in September and October very ft~W or Iloue
are Aeen al the snrfl:lc(\ of the water, bllt I have caught many in tile river and at its muuth at that,

sea<illl1,.proving that they are still pre8ent. About the first of November 1 have known of [l. few

bdn~ tal;:en in gill-nets in or about the rivers. During the rllontbl'! September and October t1wy

are ramly seen ill 8ftlt water, hut come to notice again in Novemher, by being taken in small qnan
tities in seines along the outside beachcs with other fish, such as bluefi"h, channel basSI and l'lhet'po:

head. After a few catches in November and Decemoor we see or hear notbing more oftbBlil «util
the following spring j but from this we cannot safely uonclude that they have left these wuter~,

for the proper netf! (~ilI-nets) in which to catch them in dl',ep water are but litt,leu~ed ill tlliR

vicinity, and if they remained t.hey would not be observed.
MESSllt.A'tI<~S._l'When the Gulf Menhaden arrive in spring, eaoh one has & paraBite in itsillouth,

a cru~tacelln (jaIled C,lJf1Wthoa prmgustaror. This animal is fou.nd always in one position, Cliugilll!

with its hooked claws to the roof of the fish'l'I mouth, with its bead looking outward o:nd vcrs nral'
to th(l jaw of tlle fish, These paraaitf:'8 ~mBin with tbe Menhaden al\ long 3ti the latter is in Bait

water; in brackish water they are less frequentls observed, disappearing altogether infresh water.
'With all the fall fish of this llpooies which I have examined there were DO pamsite&. Tbn fish do
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not seem to Huft'er phy;;ieally from t.he compall;r of thi;.:; para;;ite, hut, I haHl fancied that it wa;.:; to
get rid of tlJem that the Ihlh vi;.:;it fresh water. I have notieeulJo other ,);trasite;.:; UJlOIl them.

REPRODUCTION.-"The first traces of spawn are found in lb.". TIS ,July it has bt'come suffi

ciently developed to hll noticed hy any IWI'Son unaccustomed to the examilJation of such object<;.
III the latter part of Sept mnl)('I' or first of October, ftt wbidl time the~' are last s('cn in abund·

ance, the ovaries are sufficientl,Y grown to distend the fish's abdomen, yet not fully ripe, "-hen

the,y 3-re next enught, in No....ember aud December, (In the flea-beach, they arc without ovaries
alJ(} Bhow signs of having; spawnetl.

FooD.-" The Gulf Menhaden are bottom-feeding fish, a~ their stomachs aiways cout,ain "oft,
brown mud, from which I 8UP}JOSl! it, extrads micl'OSCtll,ic 1l1limal 01' vegetable matt.f1r. Some
helieve that it gains its nourishment ill the shape of anjmalculre from tIle water, as it swims along
with its mouth open, strainjng witter through its giliN. It is not a food"fish. .A ti.m' trials have
been made to use them as bait for deep-se,a fish, such as red sna,ppcrK, grouper!>, etc. Such

experiments have proved sllccessful."
37 F



S. THE SHAD AND THE ALEWIVES.
By MARSHALL MaDo:NALD.

176. THE RIVER HERRINGS, OR ALEWIVES--CLUPEA lESTIVALIS AND C. VERNALIS.

HISTORY AND NOl'l1ENOL.A'l'URE.-Early writers on Ameriea.n fishes, especiall.y Mitchill and

De Kay, stlem to have experienced gTeat difficulty ill tlift'en>ntiatiug illto species the various forms

of river Herring or Alewh'es in our waters. TheRe early wriU'rs \H'n" lHlwen~r, apparently more
dis(}rimini1ting thaT] some of their I:HlCceSSOI'S, for tlw.y l'h~og'I1izetl ditlL'N'uces wllich haVlJ hf'en
ignore,l \IS r,;ullsequent. writers. 'rhey were al:l mneh at fault, boweyer, ill lllakiug t(lO mall;\' :;peciea
as weJe Stol"t:,r :tud Gill in uniting all the forms uuder on" specific lJame. Mitchill recognized

seven species, to wit., the "New York" Herring, Clupea Ita/eo; th(~ "Tiny" Herring, O. pusilla;
the "Little" Herring, C.pat"Vula; the "Sprat" Herring of New York, U. indigerw.; the "Spring"
Herring or "Alewife," O. vernalis; the H Summer" Herring of New York, C. a:stivaliIJ; and the
"Blue" Herring, O. crerulea " all of which are apparelltl)' founded npon hast.y studies of individualK
of different ages and varying proportionsl amI in reality helong to f,ue two species named in tlw

heading of thig article. The work of Mitchill is valuable, since b.y IJim were well defined the

t.wo species wbkh we I:~\)gIli~e at the prlO&ent time under dw, l)ameB now l.«\Cellt-ed hy \11'., the.
"Spring" and 4' Summer" Herringsl respectively U. vernalis and O. restivaliJI. The\le are described
in such torms that they cannot be mistaken. It is not worth while to attempt au identification of
the other species, most of which are evidentl;\' based upon yery small indi\riduaill.

De Kay took up and discussed under tho same or different names most of the forms enumerated
by Mit<>..hill, and, taking advantage of his motel:l.(',cu-rat~ methodB of deooription, we 1tN> able to

form a very satisfactory idea of l'ibat was intended under each name. The AliJsa tyrannus of

De Ka.y corresponds to t.he O. vernalis of Mitcbill, while the C, verna,lis of De KaJ', in the ~ynonym

of which he cites Mitchill's O. halec, is without much d~)llbt the summer Herring of MitclJill,

although De Ka,y loses sight of Mitchill's llame G. aJ8tivalia. 'l'he '!. fasoiata of Dl\ Ku,.y, to which

he) without hel1lita.tion, refer!! Mitchill'B C. p'lUilla, i~ 'Probably the ~;ouug of the summer Herring.
It is useless to attempt to tmce tbroughout the l~Iltirtl literature on tlle subject the "ariou,;

errors in the identification of the river Herrings. Storer, ill his "Ristor;\-' (If the FislJI's of Massa

cbusettB," distinguishes the two species under tbe names Alosa CJ/U1w'n{Jto'n and A. tyranllU8, and
supplies figures of each. TIl(J~e are not, however, ~mffieielltly ebaracteristic to he 8erviceable in

identification. The mJ.nlC tYTaltu:U8, which was u:;ed bS both De Ka:i' au(l Storer for the sprin{;

Herring, belongs by rights to the Menhaden, as has been elsewhere demonstrated.

Dougl.ass in his "North America," Boston and London, 1740, remarks, in speaking of New
England:

H Alewives by some of the CoulltfJ' people are called HerringH. The~" are of tbe Herring triht"

but 80mewhatlarger than the tnJe Herring. 'I'hey are very mtJan, dry, and insipid fish. Some of
tbero.arecnred i~ the manner of white Herrings, and sent to the sugar islands for the slave:;. but
~ oftbeir bad qnality tht».Y are not in request; in some pla.cestlH~;\-'are used to manure land.
They~.very plenty, arid come np the riy(>l's and brooks iuto pond!! in the SIlting. lIa\'iug

li7U
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~lIawuell, they return to the sea. The:\, never take the hook. Many :fish go up the rivers into

ponos eurlier or la('r in the spring to spawn, viz, salmon, Shad, Alewives, tomcod, smelts, etc.,
and many good laws ilan~ been nHule in New England to prevent the obstruction of their passage
by \\'I'irH, etc., as tlle;y are of great henefit to the inhabitants near these rivers and ponds."

From 1861 ulltil IS80 nearly a.ll Amcriean zoologists were contented to consider the vaI'ious
kinlls of river U(~rrillgil (li'l IDf'mber1:l of a single species, wlJich was designated Pomolobus pseudQ·
hurc7tuuJ:, the spN\itic name pscudo~lwn:nuus hfwhlg originat.ed in 'Vilson's article in volume ix of

the American edilion of Recs' Enc;vclopif'dia. There is llO positive evidence to prove that this
volnme wail pnblislwtl Ilrior to Mit(:LilFs work 011 the "Fish of Xew York," whieh appeared ill
18li"i, amI ill whieh the lIames lIOW uce(~Jlted ]1J' us were first proposed. The American edition is
said b.r Allibone to bayc been in course of publication from 1809 to 1820. There is, however, no

date upon the title-page of volume ix, lHHl cOllseqllentl~· the priority of the name pseudQ-lw.rengus

on~r the others is uoubtful. At auy rale, the description given b;r 'Wilson is so vague that it
cannot well be assigned tD one species in preference to the others.] If it is to he assigned to
eitlwr, it most assnredl~' belongs to tbe species wldch 1\fitchill calls C. vL'rnalis, and which is cha
racterized b)" its long head, large ('yc, and It igh fin. "tilson, however, did not distinguish the two

species, and his intention was evidE'ntJ~" to include them both under one name. The only specific

(~haracteristic ~iveD is the date of its advent, which, according to him, precedes that of the Shad
by about three weeks. Since there is no statement of the locality where this occurs, this also is
quite indefinite. Taking into cOD8iderntion aIM the fact that Wilson's article was published

anoll;vlliol1s1y in a hook without date, I tllillk we call safely set aside the name pseudo-h4rengWJ and
consider that the two IJames used b.y l\fitcl.Jill in the discussiou of his spring and summer Herrings

are definitely assigned to these two spades.
The attention of tbe zoologists of the Fish Commission was first called to the probable exist

ence of two species by the persistent opinions of the fishermen of the Potomac, who recognized

two fonns-differing in habit and in general appearance-which they caned the" Branell" Herrillg

and the" Glut" Herring respectively. The late ~lr. Milner, ill the comse of his river work, as

earl~T as 1876, came to the conclusion that tbe two forms were specifically distinct, but the problem
was not definitely worked out until 1879, The announceme.nt of the discovery of the two species
alld a definition of their characters were first published in the report of the Virginia Fish Com

lllission for 1879.

These species may easily be distingnished from each other by the following characters: C.

relitiralil'l is more elongate in form, hall a iower bodYl less elevated tins, and smaller eyes than O.
1'ernltUs. The proportions of the bones of the head in C. mstivalis differ from those in C. vernalis,

a~ uJl>tJ does the coloration of the lining of the abdomen, which in C. aJ.tivalilJ is black, and in C.
1\crnalis gra)".

'l'ue p0l'luhtr names applied to these fishes differ ill almost every river along the coast. C.
vernalis is known 'along the Potomac ltiver as the U Branch" Herring j on the Albemarle River lU>

the "Big'.esed" Herring and the "'Vall-e~'etl" Herring; in Oallada it is known as the "Gaspe
reau" or "Gasllcrot." It is }I)'e-eminently the ~~Alewife" of New England; the "Ellwife" or

"Ellwbop" of the Oonnecticut RinJr. The other species, a. re.ti'lJalis. undonbtedly occurs ocos

o\lionally in it... (Jompall~", hut is probably not common in the Connecticut and Housaroni~Rivers,

and iu lOauy p:}rts of Ma.slillcbuset~is distinguis}led by IlDother name,
----- --------------.-----~-----~~~-~~~~~~~~--~---

'" l'~f'ltd(J__kareRgll~(American Herring). Ilod~' above aah-color, ijlCliniug to dull g:reenitili-blue; "ides lIud belly
"ilvf'ry; no spot" <»l t1l(l_sidfl8; head smnll, t,apering; nnder jaw Iittlo longoer; lWICEluds our riven:&om the Sl!'a with the
Shall 10 tlepotlit t.heir eggs in 8baJlow water; they 0,1'6 about three weeks in advance of the Shad; well tMtied either
fn'sb or IIllltfld, but. not 80 fat &8 EUH1J!,an Herring." -
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From the" Collections of the Massachu~ettsHistorical Society, 18W," J are taken the following

physiological and historical notes on tlw oceurl'('n(a~of the Alt\\dfe at \Yareluull, ::IIassadlUsetts:

"Of the Alewife there are tJvideIltly two ldnds, not Oldy ill size hut 1mbit, wIJieh amnllln,\,
visit tbl) brooks passiug to the S('l1 at \Vareham, The larger. whidl set in KOIll\\ (1a.Y8 earlier,
invariably seek the \Yeweantitt sources, These, H is ~aid, are preferred fur pre.sent use, pel'lHljlS

because they aM earlie8t. 'I'lle second, less in size, amI usually ealled 'Blnel. backs,' ((}nally

true to instinct, as in\'ariabls seek the Agawam. TIJcfolp are gelJera 1,\, barrdt'd for expOl'tatioll.
In the sca, at the outlet of these streams, not far asundt~I', tll\\se fish lJJlUst for we{~ks swim in com·
mon, yet each selects its own and peeulial' stream. Hellcc an 0lliuioJl prevails OIl the spot that

these fish seek the particular lake where they were spawned.

"Another Ilopular anecdote is as follows: Alewin's had ceased to visit a pond in \Vcymolltll,

which they had formerly frequentt~d. 'I'he llluilieipal autllOrities took the usual measnrest hr
opening the sluiceways in the spring at mill·dams, am} also IIl'O(mretl live Alewin~s frf;'ill uflH'r

ponds, plaeing them in this, where they spawued, and sought the sea. So Alewivt·s, iJowe\'er,
appeared here ulJtil the third ;p~ar; ~ hence three years lJa\Te been assumed hy some :\<;; the period of

growth of this fish.

"These popula,r opinions, at either place, mar or rna.)' !Jot agree wit,h the laws of tlH~ natural

history of mi~ra.tory fish.

"The youug Alewives we ba,e noticed to descend about the 20th of ,Tittle amI befon~, CUll

tinning so to do some time, when the.r am about two illChf'S loug. their full growth hf'ing from

twelve to fi:troen inches. We haye imbibed au opinion t.hat thi" fish attains its size in a year, but

if asked for proof we cannot produce it.

"These fish, it is said, do not visit our brooks iu such IlllJnhers as in former days. The com"
plaint is of old date. Thus, in 175"~, Douglass remarks on migratory fii;heti: 1'l'Le people Jiving

upon the banks of Merrimack oh8erve, that several folpecies of fish, such as salmon, Shad, and Ale·

wives, are Dot so pIent;y in their seasons as formerly; perLap'" frow disturbance, or 80me other

disgust, as it happens with Herrings ill the several friths of Scotland.' Again, speaking of ller

rings, he !;lays: 'They seem to be variable or whimsical as to their ~ronIld.' It is a fact, too, that
where they most abound, on the coast of Norway and Sweden, their oceasiollal disappeamnoo is a

I:lubjeet of remark.3

"Tho Herring is essentially difterent from the Alewife in size (much smaller) and in habit, It

continues, we believe, in the open sea, and does not seek jlond·heads. Attempt.s are sometimes

made, by artificial cuts, to induce them to visit ponds which had not before a natural outlet. TlJese

little CllUl, flowing in the morning, become intermittent at noon, .tS t,he spring and SUlllmer advance.

Evaporation
1

therefore? which is very great frolll the surface of the pond, 8hou1(1, proba,bl.y, be

tiOnsidered in the experiment, making the canal as low as the midsummer level of the ]lond, other·

wise it ma;r be that the fish perish in the passllge, 'I'his may, in other respects, have U.s incoll

veniences, at sea.sons when the ponds are full.
Il The town of Plymouth, for a series of years, annuaH,Y voted from one thousand to ti:n' b lUI

dred and two hundred barrels of Alewive6 to be taken at aU their brooks, ill former years.
II In the year 1730, the inhabitants were ordered not to take more than four barrels eaclJ; a

~---~---~--~~------------

I Vol. lv, Hecond eeriefl, pp. 294-296.
'TItis 'a.needofu was related in a circle of the memoora of the geneml eourt at Boston, whe,H a Hwmbt'.r f11~Ul

Maioe I.'ll:W.nrked that II; similar eWlllt hAd Meum'll in his vicinity.
• ProvjQt1ll to 1152 t,he Herrings hllA entirely l1illappe.arod sevellty·two rears 011 the coa~t of Swedeu; IUHl Ft-, iu

1782, 139,000 blll"l'e1a were cured b~' salt at the woutll of the Gothcla., Ullar Gottcubucg.-S·CCDlJlS OF N"Al'{'·iUC.
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large individual supply iudeed, compared with the present period (1815), when it is difficult for an

householder to obtain two hundred Alewives) sehlom ,';0 many.

"In 1762, at a vendue tbe !:lul'plus appents to have been sold ill twent:y·ftyC harrd lots, which
sold at 38. 7d. alJd 48. the barrel. In li63, PI.ymonlll and \Vareham took oml hundred and fifty
barrels at the Agawam brook;l two hundred barrels was the usual vote~ down to a modern date,
perhaps 1776. Menhaden were also taken in quantity at "-'Tareham, and barreled for exportation,

in former years."
The C. t1Jsti1Jalis iN the "Glut" Herring of the Albemarle awl the Chesapeake, and the "English"

Herring of the Ogeechee River. In the Saint John's River, :Florida, it is known simply as the
., Herring." On the coast of Massachusetts it ilil ealled the ,. Blue-b,wk/) a name whiell is common

to the la.te rum; of the same species of the Rappahaunock. Around t.he Gulf of Maine this SIw-cit*>

is also known by the names "K~'aek"or "Kyauk/' ., Saw-bell;y," alld "Cat·thrasher." AJt.hongh

t.he coast fishermen of MassacbusettH and :Maille claim to distinguish t.he two 8pecies, the "Blue
backs" and the "Alewivf'IiI," tlwil' judgmeut i" by]1O me}JJ1S infa.llible, fur 1 bavt' freQuelltlJ' had
them sort out into two piles the fishes which they distinguish under these names, and found that

their dfscriminatioD was not at all reliable. 'rile features to which t.hey mainly trusted in the deter

mination of O. reBti-valis are the bluer color of the back and the greater serration upon the ventr<lJ·

ridge. The other spedes, wben the scales on its back are rubbed off, is as blue as this, and the
Herratiou of the belly i1; dependent entirely UI10U th(~ t,xumt to which the back hus hecome stiffened

in the deft·th struggle and the C01J8equellt degree of arching of t.he ventral l'iuge. The young of
olle or both speciel>; are sold in the Boston markets under the name" Sprats," and in New York

they make up a laJ:'ge proportioll of the so·called "Whitebait." In the report of the :Massachusetts

Commissioner of Fishtlril's foJ' 1869, Ool. Theodore Lyma.n ealled attention to the probable occur
rence of two species in MassacllUsetts, but his diagnostic characters s(~em hardly well chosen. The

form which he calls the "Gray-bu{lk" is undoubtedly C. vernali8~ and the" Black-bellie!>," which Ill'

is inclined to believe di8tinct, would appear to be another ruu of the same species. The river Her

ring, which he speaks of as a large variety, not much esteemed, and snpposed to spawn in tidal

water, may possibly be the same as O. wsti1Jalis. The Black·bellies, if their habits are properly
described, have much in common with C. auttivalis. There is~ however, much to be learned COD

cerning all the fishes of this group, and it is more than probable tbat careful study will reveal facts

of which we are at IJresent entirely ignorant.
ABUNDA..NOE.-The Alewife is by far tbe most abundant of onr river fishes, and throughout

thewhole Southern region ·where the:. are caught, together with the Shad, the numberofindividualH
is not far from ten to twenty times as great as that of the Sbad. For instance, in the Albemaxle reo
gion, in 1870,750,000 Shad were taken and upwards of 20,000,000 Alewives. Again, in. 1880, about

600,000 Shad were taken from the Potomac, and 11,000,000 Alewives. By far the greatest num"
ber of the Alewives thus taken were H Glut Hening," O. trsti'r'alis; but, since the two species are
sold together, without discrimination, no accurate statement of proportionaluumbers can be made.
In the Northern rivers they are not taken in any great numbers, owing to the fact that the me8he,s
of the nets used ill the capture of the Shad are too large to retain tbe tmh. In the Cotmecticut
and other rivers a large mesh is reqUired by la.w, but thronghont this entire region the abnndance

of valuable sea·fishes is so great that there could be but little gain in captUl'ing the,Alewiveti.
There is on Cape Ood an extensive alewife fishery, dt>scribed ill another chapter. 'l'his has for
more than a eentnry been regulated by law, and the ftsh are allowed during stated. periods to
swim withont interruption to their spawning beds. The streams in which. they are taken a.re 80

. -
IPlymouth retains a fiahing pri.vilogtl in thiIJ brook withlu Wareham. The AlelVivea, arewetol4; w&re more

numerons in 1815 than tUr Iiome )'e&l'lI.
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small, and the fish in their Rscent 80 crowdeu togdher, that they appear to be exlrt:rneI.v aImn
dant, although the aggregate catch for t.he t~lltire Cape is not, perlJaJls llluelt greater than the
yield of mallY single I:leines in the South. IIIJre, however, th('l'f~ hal:! b(~l;'ll l.IO g'real, decrease ill

abundance, while in the South the herring fishery is much less producth-e thau in former years.

E\-en now, however, the great seines of the l'otomae anu Albemarle regions eoull1 not bl' oper;ltcd

without the herring fisherJ~, amI hauls are yearly made wllich seeHi iucredible to those who have

not seen them. In 1879, at Wood's fishery, on the Albemarle, tllree llUudred tltousand Alewives

were landed at a single haul of the seine. Hauls of half a million, and evon more, were not
unfrequel.lt prior to the late war. Considerable quantities of th(~sQ fish arc takon yearly ill the

weirs on the sooth coast of' New England, and form au imJlortant element in the bait supply of

the J..lussachusetts fisbing fleet. In the report of the .MassadlUsett:-> Commi"sioll('r of Pisheries
for 1872 are given the statistici'> of the catelt of t.lte\Vaquoit weir for seven ,years, i'rom 1805 t.o 1871,

inclusive, the yearly uvt\rage beil.lg 10i1,000. 'i'he Rllllnul l)roduet of' two :->treums emptyillf:' into
the head of Buzzard's Ba,y is givel.l in the same place,' one for llft(Jim, the other for seven rearsi
the average annual ;yield of the timt was il;{9,000, that of the second 30G,000. III 1864 the 'yield
was 804,000. Numerous details of a similar character may be fOllnd \J~' those who are interested

in the statistical ])urt of this report.

South of Cape Fear HiveI' the Alewife occurs in all the Atlantie st,reamH in cOllsideraule
quantitJes, but as yet their capture is appa,rently not of such importltlleB to the tisJjermell as to
cause the formation of a special alewife fishery between that point and the great liHheries of

the .Albemarle.

In the works of early writers occur aUusions to the Alewives of our Eastern eoast1 wllich

appear, in almost every instance, to refer to all the fishes kno~ll uuller tllat name. In Josselyn's
"Account of Two Voyages to :New England," 1675, he remarkll ;

,I The Alewife is like a Herrin, but bas a bigger bellie; therefore) called all A lcwijc; they come
in the end of April into fresh l~ivers and Ponds; there bath been taken in two hours' time by two

men without any 'Veyro at all, saving a few stones to stop the passage of tlte River, above teu
thousand."

Captain John Smith, in his" Advertisements for the Inexperienced Planters of Nt~W England,"
London, 1631,'a remarked:

"The seven a.nd thirty passengers miscarrying twice ullon the coast of England, came so ill
provided, they onley relyed upon the poore company they found, that had Jived two :yeaTes by their

naked industr~·, and what the country naturally afforded; it is true) at first. there llath been taken

11 thousand Hayses at a draught, and more than twelve hogsheads of Herrings in a night; of other
fuill when and what they would, when they had meanes; but wanting most necessaries for fishing

and fowling, it :is a wonder how they oould subsist, forlifie themselves, resist their enemies, and
plan t their plants."

Thomas Morton, in his "New hngbmd Canaan/' London, 1632, remarks:
'lOf Herrings, there is Q great store, fat, sud fairEl; & (to my minde) as good as ans I have

~ne, & these may be preserved, and made a. good commodity at the Oanaries."
MI'. Higginson, in bis "New England's Plantation," 16301 refers to the great abundance of

Herringin the waters of New England.
In the "(}hronicles of the Pilgrim Fathers of the Colony of PI~-moutb;J from 1692 to 1725,

Speaking of Town Brook, Plymouth, MllBSMhnsetts, it is stated t,hat vefore the brook WUt5 so much

~~peded by da-Dl.6vast quantities-of Alewi\'eB passed up throug-lt it llnllnall,r to Billington Sea.
- ......~-~~ ..............~~~_.",.- ,.......~ .. ~_._~y.~y .. -~-, ,~---

• Pl4{1l 19.
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William \oVood, in hi\.; " New England's Prosllect.s:" L(mdon, 1634, remarks:
"The Herrings be much like them that. be caught. Oil the English coast. Alewives be a kiml

of liMh which i~ much like a Berring, which in the latter oud or-Aprill come up to tho fresh Hivers
• to spawne, in 8uch multitudes as is almost incredible, pres,;illg' up iu such shallow watcrs as will

scarce penuit them tf) swimme, having Ekewise such longing desire after the fresh water ponds,

that no beating with poles, or forcive agitations 1I.v other devices, will cause them to retnrne to

the flea, till they have cast their .Mpn.wne}'
The same writer makes mention of the fact that in the spring, when the Alewives pass up the

rivers, abundance of hast' m<l'J be caught in the riverA.
'Yood, writing in !(l:JS, states that a little below the full in Charles River the inhahitants of

Watertown had built a wear to catch fish, wherein they took great store of Shads and Alewives.

"In two tides the.y have gottou 200,000 of these fishes."
Schoepf, in hi" " FhdJes of "New York," 1788, refer~ to the American Herring under the name

C. harellg1t>!, stating that it is t'irnilar to tlJat of Europe, but that the body has scales which are

more easH,y detached. The back is glistening blue, the belly whit~, widely carinate, and provided

with saw-like seutes. The fir:;h which he hall in mind is undoubtedly ,one of the river Herrings,

since he states that it appears in ::\Ia;r and June on the coast of Xew York, later than the Shad
and not in such great numbers.

Pennant, in liis ~~Al'ctic Zoology," states that" Herrings leave the salt water in March and

fUn up the rivers and shallow streams of Carolina in such nuroberf'! that the inhabitants fling them

ashore by shovels full. Passengers trample them under foot fording the rivers. They are not so

large as the' English,' but exceed them in flavor when pickled."
GEOGRAPHICAL DIS'l'RIBUTION.-The geographical distribution of the two species has not

been thoroughly worked out, but as now undm:stoml may be stated as follows: The U Blue-ba,{lk,"
or" Glut 11 Herring, a. (£lItitJalis, Mitchill, OCCllIS in the Saint John's River, Florida, and ill all the

coatlt waters of the Ea.stern United States to the Gulf of Maine. On the coast of Maine thil>

sp~ie8 rarely enters rivers, but is fonnd abundantly at sea. It is probablj' the" Spring" Herring

referred to by Col. Theodore JJyman as occurring below the dams in therivcrs of ~Ias8achu8etts.

Its area of greatest abundance is in the Albemarle and Chesapeake regions. '1'he name of' "Glut"

Herring is derived from the fnct that it makes its appearance iu great schools, and all at once

beeomes 80 abnndant as to glut the markets. The forme! appears later than the" Spring" Herring,

or "Gaspereau," anll some time after the Shad. Its advent is lineh less gradual tha,n that of the
"Sllri'ng" Herring. I is peculiar lUovemeuts are due to certain conditioDs of temperature, whieh
will he di8CU8Sed below.

At present, as the latest investigations show, the river range of this species in the Southern

States does not extend far beyond tide water. In early d.aj's, before obstruetious were placed in the

James R.iveJ', tbey are .said tD have ascended alj far as Lexingtoll; now they do ~ot reach the vicinit.y
of Richmond, although there are no obstruetions below that city. The "Spring" Herring, or
Gaspereau, C. 'Vernalis, Mioohill, ill more northerly in its range. Until discovered b;rOolollol
McDonald in the Nemle River of Norlh Carolina, in the spring of 1880, it had not been definitely
recorded south of the Chesapeake Bay. Although in that year this species was particularly

abundant in the Albemarle and Chesapoake regions, const,tuting a cone.iderable portIon of tho
entire catch, it is ordinarily much less numerous, and the area of its grea.test abundance is in the
region from the Gnlf of Saint Lawrenee to Cape Ma.y. As haa already been stated, the Ale'l\'ives

of the Connecticut River are chiefly of this species, 88 also is the Herring of the HudSon aud of

the fJtreams emptying int() Oape Cod. In the Ohesapeake region this species is froDi thtee to font
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weeks earlier than the otbor,maching the maximum of its abundance and beginuing to undine ill

numlwrs before the other comes. TIle approach of tlJe latter is mortJ gradual, amI unlike the
otlIer species, it makes its WElo)' into the small streams and brallChf's; lIenee tlw llaU){, "lkandl"

Herring. In the rivers of Massa.chusetts the "llranch" Herring ascends lUuch farther towarel
the lleadwaters than the other species, and ill sonw streams if! found to the exdusioll of the

other-facts which will be discui\sed below when cOllsidcl'ing tlHl iutlucHces of kmJleratnre.

Perle,y states that the G,lspercau appears in the barbor of Saint ,Tolm's in April, but the Illaill bOll.y

docs llOt ent<~r the river before :May 10; that the fish is llblllU](U1t in the Bay of FUlJdy, bat that
thQ specics is less plentifhl and smaller in the Gulf of Sa-hIt Lawrence. TIe also states thaI, ill the

Bay of Chaleur it has never been notleed, and that, as in the Cal5e of Shad, the l~ay pf J\!errilllachi

would appmlr to be itl:i extreme lIorthern limit. It ascends the ri \"er of the same name to it;; 1001lrec,

Sllawuing in the Merrimaehi. Lake. In the Saint .Tohn's Ith~er, New Brunswick, it flseenulol to Dar
ling's Lake (KCllIlebeealSis), Donglus Lake (Xerepis), th(l \Yashademoae Lake, the Oml a bog I,aI,(',
the Grand Lake, and the Oromocto River, and in compan;r with the Shad deposits its spawll. If,.;

abundance in the harbor of Saint John, New Brunswick, may be inferred from the tl1Ct t,hat tht~

catch varies from twelve to sixteon thousand ba,rrels ea.ch season, sometimes rea.ching twenty

thousand. This statement was made in 1852.
A very remarkable phenomenon, recently observed, has beeu the appearance of this sJleeies ill

immeufie numbers in Lake Ontario and lukes of New York. Dr. T. H. Bean h3,8 collected a }a,rge

numher of fads npon this point, which are recorded in au essay at the eud of thi1:'l chapter,

.lIIGRA1'lONS AND MOVE3lENTS.-Like the Shad, the Alewives are auu,droJnoul:J in hahit,. Tile

dates of their first appearaUCtl in allY given river may be very closely determined by an examina.

tion of the tables which slIow the movements of the Shad. The Gaspereau or "Spring" Herring
usnall~' precede~ the Shad b)' a period of several weeks, while the run of tbe "Blue·back" or

"Glut-" Herring OCeurs in the middle of the shad season.

In 187[1 the first Shad made their appearance in the markets of Washington March 25, preeeded

four week~ by the 1\fenlmden, 11 IittlH more than three weeks bS the Branch Herring.. lLnu abont
four weeks in advance of the "Glut" Herring. Colonel Lyman, in his report for 1872, already
referreu to, gives the dates of the appearance of the Alewi\'cs, Menhaden, and blue ti ~h at 'Vaquoi t,

weir for thirteen yeal·s, from 1859 to 1871 inclusi"\'e. The Alewives a.1wa;ys (',amc fIrst, ff'{lIn
March 24 to April 7; the seup from a mouth to forty days later; tho Menhaden about the same

time with the seup.. though usually two or three days later; aud tho bluefish from ten days to two
weeks after the Menhadeu. 1

Concerning tho time of their departure from the river as little is knowll as in the case of the
Shad. Their winter habitat has yet to be fouilli. I am convinced, after several year01 of

stUdy, that in mild wint-ers they remain about the mouths of the rivers, ascending them in the

sllring. Late in December, 1879, he captured numerous specimens of both spedes in g'ill-nets,

at Yorktown, in compan;r with Mellnaden, and it is my opinion that t,hey might be taken ill a
similar mauner in Pawliw Sound. Thus, also, it is possible that many Shad winter in I..IolJg
Island Sound and New York Bay, but we know that iu the fall they are fouml iu abundance fort)'

OT fifty miles at sea in the Gnlf of Ma-ine. The Branch Herrings ascend the river prohabl)' as far

as the Shad, and are believed to penetrate small streams to a much greater distance, entering
many waters in which the Shad never oceur. Th-e" Blue.baek" or "Glnt" Herring, howe\'er,
does llot go far ahove tide water, and the area of reproduction seems to be confined to the large

streaDl80l' to their tidal tributaries.

I &port of M_ch:osetts COlI:lmi.eiioner or Inland Fisheries, Jannary. 1874., p. 64..
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FOOD.-..A.S in tbe case of the Sbad, very little is known concerning the food of the river

Alewives in their salt-water habitats. It is, bowever, supposed that the;y, like other similar
Apecies, exist largel,y upon swimming crustaceans. vVhen in the rivers they do not feed to an,y
considerable extent, altlwugL the,v IHlNC beel) known iu J1I'Ul.r illS!iIlICl'S to t'lke the fly.

Rl:PRODL'Cl'lO~.-Tbt1eggs of tIle Alewife are allhesive, like those of tbe sea Herring, though
to u. much less degree. The number of eggs varies frolIl8ixty thousaml to one hundred thousand,
in accol'tlance with the size of the illdivitlual. They are deposited upon tue bottom iM. shoal water,
or on whatever ob.iect ther may come in contact witil. The time for spawning, after the fish hllve
entereu the river, tIepends, as in the case of the Shad, entirely Oil the temlleratUl'(\ of the wuter.
rrh~ spawnil] g of the "Glut" Herrin g' takes place under ordinary condition!> M, a temperature of

TOo to 750 F.; that of the" Branch" Herring, when tile water is as low as fi50 to 600 F. 'I'he
lieriod of develojllllCut varies directly with the temperature.

The season of incubation with tl.w "Glut" Herring is about the same as with the Shad-that
i<l, ~bout three or four (lays. "Vith th(~ "Branch" Herriug the fipawllillg takes plll.cc when the water
is cotder, for which reasou the period of incubation i8 donutless longer. The young Alewife before

wiuter attains a length of two to thrt\fJ inches, alHI the period of growth continues, probably, as in

the 811ad l for three or four yeaI'll.

"Thel'(', soems to be," temarks Professor Baird,! "'a difference of opinion as to the age at which
Alewi'rt'!:! first return from thil sea, some fixing it at two a.nd otht\r~ at three or more rears, Oaptain

Treat, of Eastport, howover, mally.years ago transportl;ld several hundred pairs of breeding fish
to a small sheet of water, known as Keel1e'8 Pond, situated some five or six miles frOID Robinston,

.!\faiue, and having its outlet into the Calais River just below Red Beach. The level of the lake i8

f',cvcral hundred feet above that of the river, and the outlet is ver.)' precipitous, consisting of
several falls entirely imvassable to fish from bt~low. No Alewives bad ever been known in this
pond at the time of their introduction by Captain Treat. The ;young fish were seen i : the pond in

the conrse of the summer iu myriads, all of them disappearing, however, after a heavy rain in the

autumn, which swelled the waters to produce a sufficient discharge. Due examination was Illado

fiJr flUccessive years, hut not until the expiration of the fourth were they seen, wben the outlet was
observed to be almost choked up by a solid ma68 of Alewives, struggling to make their way back

again to the place of their birth."

During }last yeaTS the Alewife has frequentl.r been artificially introduced into new waters or

over dams b.y th~ tl"4nsportatioll of fish of considerable Mize. This is constantly tlone on Cape Cod

in the re8to(~kingof the herring stream.s which have been exhausted, and Wl~" ImccessfaUy accom·
plished b;r General X. L. Lincoln, in Maine, a.s long ago as 1750. Colonel I.Jyman, in his rol)ort

for 1870,2 describes the experiment by :Mr. H. S. Haddoway in restocking Eel LiVl'r, Towil Brook,
PI;ymou1h, in 18~. The crop Sown by him in that year came up in 1869 in the shape of a good
run of ish, cbiefly males full grown.

Herring eggs han~ frequently been artificially impregnated by men engaged in sh<lu cuHure.

The young fish artificiuU.r hatched haye in SOlllf,l iustances been transported. in 1882 t.\Vo million
were sent to Texas by tbe United States Fish Commission and depDsited in the Colorado River.

Artificial hatching would seem less necessary in the case of tbe Alewife than in that of tbe Shad.
since with the former, owing to its peculiar spawning habits, the eggs stand a better e,hance of

hatching out, and very slight protection of the fish durillg spawning season will be ·sufficient to
keep up the supply. The pr~ent law of the District of Oolumbia, by which pound-nets are kept

I Report, Ul.litod States Io"illh Commil!8iull, ptltt ii, 18'74, 1'. Lxi.



ECONOMIC VALUE OF THB AI.Ii:WIFE. 587

out, of the water after June 1, will doubtles('l have a vel',\' iwportallt effect ill keeping up the f;lllipl;r
of Alewives in the Potomac.

SIZE.-Aeconling to the oruinary mOll\, of f'Rtimating the wf':ight of lli"l't'l· H~'ning in the
Potomac three maktJ a pound, aud the ma.ximum weight Ill'T iudivillual does not exeN'/l llalf a
pound.

Ut"iE8,-Thl~ Henil1gs, or Alewi"ve8, taktm 'in the grput tisbt'riB!> of the South, arc a\mm,t

without exception salted for local COllsumptiOIL though (-'arly in tIll,' beason they are ",hippefl fresh

from tlw Alhemarle l'egiOJI 10 ]'hila(ll'lphia, :Yew York, am! Haltilliore, awl afe ."olll ill til('

markets at a low price. '1'he1'(' iii or eouriie a t><.H18idl'rallll' cowmmptioll III thc fl1:s1I state in the
regioll of the fishf>ril's, immense qnallt/ties b{'ing takeu by peddlers llwl carried by wagons illhllJd

from the rivm's of 11m SOlltlJ, (IS W(,n as from the lIudiion, COllllectieut, anu I>lllalkr rin'l'fl of

Massaehui\ettfi. Great llUUl btn',; are smoked ill XortlJ Carolina for local eOIlSllInptioll; in faet.

alnwst all which are used in the viduity of tll('. th,lwri'Os are taken out of the hrine (after 111l\-ing
been saturated with the salt., or ".~t.rucl," or ,; corneu") amI Imug I1p for a few da:y:-: in tlie "woke

hoases belonging to the l'urcbaflers who intend tlH'TIl for their OWl! use.

"",'hen itlt-ended for shillDwnt, illtn the interior' lht'Y Hre treated in st~vcml way,,: (i) 'l'lt{'y may
he taken out of the first vickie lUll! paek('d in dry i\alt; ill tliat case theS are caned "salt Herring."

(ii) The nl(\ Alcwh"es may be I';clt;ctt>d, the lwads <l,ud l'nt,rail,; remol'l,d and i\alted down ill dr.Y salt

amI sent 10 market as roe Alewivei>, of ,vhich U.lere are several gradl\s. (iii) TlH~,y lila.\' 111' packed

as 8pIit AlewiveH, III this Opt,rati(>!l the IwadH and entr<tili' are removed by a, Sillgle Cllt aud twist

of thG Imife, "iUI surprising- rapirJit,v aud paeked ill lb',)' salt, or smoked. Ttl' heading and

evisceration arc done by a single stroke, and au expert operator will prepare fofty to fifty})e1'

miuute. ThiR work i" (l(me by iwg.O wom",11. In 'Va..;,;hingtoll IL superior brand of 8IJlok~'d

Alcwil'cs i.'\ prepared and gold l1H "l'otoma(\ Hoe llllrring.'" T1J.mw are l1ighly esteemed by judg-(,g

of smoked :!ish, and command a price of three or four couts eacll ill the city markets. Thl\r ure

equ.a.l to th£'o finest. l~ll-\)r-ador Ut)ITing. Smull quautitie8 l11'e pn)pared aftN': the Genn.m faBbion
Biiekling.

III conclusion, we quow from Professor Baird's second report as Commissioner of Fisheries
the followillg remarks upon the mil'S and irnport.a.nee of UJis fis)l:

"I am inclined to think l for various reasons, that too little has been dOllfl in our waters
towa.rds the restoration to their primitive abundance of the Alewife (p(ifflorobu8 mcdiocrir;), tIm

Herring of our Southern and .Middle States, not to be confounded witli the ~ca llerring (Clupca

elvngata).

"The Alewife in many respeots is sUIH:Jriorl ill comrnl\reiaJ aile! ecoJlomieal "\'alue, to tbl1 Her
ring, being a much larger and sweeter fish, amI more like the true Shad in this fCSPCCt. Of all
AtU('rican fish none artl so ea-8iJy Ilropagat.el1 as the Alewife l ftnd waters from which it has bl~en

driven by the erection of impassable dams C<1.Il be fully ref\tocked in the eour...e of a few years,

sitUpl~' by transporting a sufficient, number of the mature fish taken at the mouth of the stream to
a point above the dams, or placing them iu ponds or lnkl's. Here they ~ilI spawn and return to
the sea, after a short interval, making their "a,y ot"er dams which carry any flow. TIle young"

Alewives, after a season, descend, and return, if not pre"ented, at the end of their period of imma

turity, to the place where they were Ilpawned.

H In addition to the value of tlJe Alewife as an article of food, it is of much service in ponds
a.nd rivers as. nutriment for trout, salmon, aoOd.other valuable fishes. Tho young derive their BUS

tena.nce from minute crustaceans and other objects too diminutive for the larger fish, and in their
great a.bnndanoo, are ~reedily devoured by tho other species llroDnd them. III waters ilJh;llJited



588 NATURAL HISTORY OF AQUATIO ..A.NIMAL8.

by both pickerel and tront theSe fish find in the young Alewives sufllcient food to prevent their
preying UpOD. ctwh other. They are also, for the same reasoD, serviceable in ponds containing
black bass.

"Ai'; a cheal) and verJT abundant food for other fii>hps, the young Alewives ean be placed in
waters that ha....e no connection with tho sea by merely transferring from any convenient locality
a suffichmt numher of the living mature parents, taken at the approach of the spawning seaSOIl;

tlwJT will remain far se,eml montus, and, indeed, can often be easily penned UI) by a suitable da'll!
and 1,(\pt throughout the year.

" It is in another still more important connection tha,t we shoul<1 consider the Alewife. It is
well known that within the last thirty or fortr years the fisheries of COd, hadtlock, llnd hake along

our coa~t have measurably diminished, and in some lll<U.~eo; ceased entirely. Enough may be taken
for local consumption, but localities wlljell formerly furnished rhe mater.i::ll for an extensive com

merce ill dried figh have been entirely abandoned. Various eauses have been assigned for this
t\onditiou of tbings, and among others the alleged diminution of the sea IIerring. After a careful

cOllsider::ltiOD of the snbject, llow(wer, 1 am strongly inclined to believe that it is due to the dimi·

nution, and in many instances to the extermination, of the Alt~wives. As already remarked, before
the eonstruetioll of (laDls in the tidal ri \'('1'8 the Alewjfe W,ilS found jn hI cwuiLJe llll illLel's nlong onr

COlli'!, prohably remaining not far from shore, excepting when moving up into the fresh water, aud

at any rate spending a considerable interval off the months of the rivers either at the time of their

journey ulJwa.rd or on tlleir return. The young, too, after returning from the ocean, usually

swnrmed in the same localities, and thm" furnished for the larger species a bait such as is uot

8upplif'Al at pre8ent by any other fish, the sea Herring not eXCel)ted. We know that the Alewife
is particularly attra(Jtiv~ as a bait to other fisl:es, especially for cod aud mackerel. Alewi\Tes

enter tbe streams on the sonth coast of New England before the arrivalot' the bluefi!>h; but tlw

laUer devote theruselvc$ with great assiduity to tlw capturo of the young as llwy come out f('om

their breeding ponds. The outlet of an alewife pond is always a callital place for the bluefish,

and, as they come ver:y near the shore in such localities) they c~u be caught there with the line by

WlH~t is (~alled 'heaving and hauling,' or throwing a squid from the shore alUl hauling it in with
the utmost rapidit~~.

t'The ooincidence, at least, in the erection of the dams, and tue enormous diminution in tue
number of the Alewives, and the decadence of the inshore cod .fishery, is certainly yery remarka

ble. It is probable, also, that the mackerel fisheries have suffered in the same way, as these fish

filld in the yonng Menhaden and Alewives un attractive bait.
"The same remarks as to the agency of the Alewife in attracting the deep-sea fishes to the

shores, and especially near tbe mQuth" af rivers, apply in a proportiaual degree to the- Sbad and
salmon."

111. Oil THE OCCUltREBCE OF THE BlLAlfCH ALEWIFE m CEBTAllI' LADS OF l!lEW YOB.X.

By TARLETON H. BEAN.

The Branch Alewife, a. vernal'is, Mitchill, has of late yean attracted considerable attention

in Cayuga and Seneca Lakes, New York, and in Lake Ontario. The United States National
Museum has received a great many individuals from ea<:h of these lakes, and upon examination

they were all fouod to be the specie!! above named. This would be expected from the weH-krWWD

habits of the Branch Alewife, which ascends far up the streaml!l and pushes ita way into the inte

rior, while, on the other hand, its :relative, the Glot AJewiffO, &.ppell1'8 never to pmetrate,furbeyund
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the limits of tidal waters. The United States Commissioner bas received many letter", concerning

this Alewife from persons liying on the shores of Lake Ontario and in t.he \"icinityof Lakes
Cayuga and Seneca. Some thought that these fish were Shad; others, howeYer, re.cognized the
fact of their disagreement from that fish, and flpoke of them as a species of IIerring. It. is note
worthy that the Alewife, so far as we know, did not appear in I~ake Ontario until aftRr the intro
dnction of Shad into that Jake by the Pish Commissioner of New York. -VYe have been unable to

obtain any iwidence of its occurrence ill that lake before the Shad was introduced, Aga,in, Lakes
Seneca and Cayuga are ",epa-rated from Lake Ontario by obstructions which could not well be over
come by spawniug fish. The only theory on which the fact of the presence of tllis fish in t.hese

New.York lakes can be explained would appear to be either that. ;young HmTing have been intro

utlced by the (lwployes of tite New York Fish Commission whon instructed to place .,>had eggs in
t,he lake"" or that young Herring have been taken out of the callS in t.he act of ehanging the
water upon the shad spawn prior to their transportation toO these waters. It. is a significallt
fact that these broods of yOUllg Herring ha\'e been found only in the lakes in whieh Shad have
been introduced.

We are in Jlossession of information which seems to est-ablish conclusively that, the Alrwife

does not oecur in the lower waters of the Saint Lawrence River, nor was there any evidence of its
presence at Montrealuutil within the last nine yean!.

The name which is most universaliJ' applied to this species wherever it is known along the
Sltint Lawrence Hiver is "Gaspereau." In the \"iciIJits of Cayuga Lake it sometimi~s receives the
name "Cayuga r~ake SLad."

"The Alewife is known to exist in Lakes Seneca and Ca;rnga, and in J,ake Ontario, specimens

from all these waters being amongst, the collections of the National Museum. It is said to occur
also in the headwaters of the fiver Saint Lawrence, and tile l)robabilityof its preSClll'>C there is
strengthened by the following extra(jt from a communication to <l Forest and St,ream," August 13,
18,8, by a gentleman who writes under the pseudonym "Piscator":

" a lively UtUe 'visitor which came to us in shoals a few week s ago, and disappeared

again. The visitor in question was a little, silvery fuh, very similar to a Herring, bUI· llaving its
belly (as I found to my cost in taking it off my flies) serrated or edged with sbarp spines. I pre
sume it is the sa-me fish which bas appeared in 8uch abundance in t,he upper Saint L3.wrence and

Lake Ontario."

Mr. Fredjl\lather, in It lett.er dated .luly 2~, 1878, says: "I have heard of their being tllken

with a fry at Quebec (where they are called Gaspereaux), IHul also above tl1ere· on the Saint.

Lawrence."
They appear to be little know:n, however, in the Province of Quebec, for Mr. ,T. P. WhiteR.es,

of Montreal, in a letter dated Jul,V 26, 1878, writes: "So far at! I kIlOW, the Gaspereau, or Alewife,

is not found at all in the waters of the Province of Quebec. I have ne,er seen a living or rece.ntly

\l-aught specimen ,'"
80ARClTY OF ALEWIVES IN THE SAINT L.AWRE~CE.-Profes80rJ. W. Daw8on, writillg' from

Little Metis, Province of Quebec, July 30, 1878, atates as follows: "The species is quite abundant

iu the Northumberland Strait aDd the Bay de Ohaleur and rivers entering these, but so far as 1 ean
learn rare in the river Saint Lawrence. . At this place (Metis, which yon will find on the

south side of the Saint Lawrence a little helow Father Point), I am told that Gaspereaux are were
stragglers, appearing only very ra·rely and in small nnmbersj but that the:r are more plentiful at
Matane, thirty miles farther east. I do not know of their occurrence on the north shore opposite

this Plaee,.but have no positive information. I haye never heard of the ooonrrence of the Gaspe

~ Bot ·l4:ontreal, thonghthe Shad ascends the river to that place, and far np the Ottawa."
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The above extracts concerning the appearance of the Alewife in the Saint Lawrence tend to

prove that, at least until a very reecnt period, it has bBen almost ul1kl1ov{n iu the lower wat~rs of
that ri\'er.

Speciwens of thf1 Alewife, obt,ained b;y Prof. S. 1<'. Baird, from Croton River, Sing Sing, :New
York, are in the collect,ioIls of the United Stawll NatiollalMu!;;(lum.

Prof. Hamilton L. Smith, Gene,"u, New York, furnishr's the following information, obtained

from an old angler, eonwrning the appearance of Alewives in tlle viciuity of Sene<~aLake: "Their

fIrst aIlpearall oc j Il til e neighborhood of Seneca Lake was in the dam belo~c the rapids at Waterloo,
Ileal' Geneva, in June, 1868. In thll spring of 18(j!) the surface of the water in the lake here was
covered with them." The species WIH! known in Oayuga IJake as early as 1868.

Aceording to :Mr. E. Tyler, of IlcndersoTl, New York, it was firi>t noticed in Lake Ontario in June,

1873, when large quantities were taken in pounds and traIHJets.
1\11'. 'v. Ainf'lworth, of Cape Vincent, :New York, wrote on August 13, 1878; <IThis fish (the

Alewifl~) tin,t, a,ppearetl ill Lake Ontario allll the river Saint Lawrence at Cape Vincent, in 1873, ill

large quantit-ie:,,/'
TUE OltIGIN OF THE ALEWIYE 1:1\ LAKE ON'I'ARIO AND TH}<~ NEW YORK I,AKES.--As a.lready

stated, there seems to be no reasonahl(1 donut that the Branch AIl;\wite walS introduced into I./ake

Ontario with Shad, prior to whose introuuction no eyjdellce of its occnrrence in that lake appears.
It i,; all undecided point whet.her Alewiyes go down the Saiut Lawrence to the ocean in t.lw fall

and retnrn in the spring, alS they (10 upon tht~ Atlantic t'llope, 01' whether they spli'lltl the wiuter in

the (leeper waters of the lak~. ,V~ lia,-~ not. the speeimens at hand t.o enable ill'! tn cstablish the

facts concerning the migrations of this species through the Saint Lawrence. It is llOOOWOI'lb~',

howC\'er, that Wlll'll they appear in the wattm, which the~' frequent, the)' come in immense school!!,
and at U.w time of, or a short time prior to, their spawning /:Ie-a SOl]' 1'he first, sellOn]" that appear
seem to CODsist of large, adult fi!:\h. It lIla;y be that the schools descend the Saint Lawrence in t lit,

f,lll and ascend ill Npring. However tlJis mas ue, we are jLHititied in ueHeying that Alewives were

a-rtiiicially introduecd into Lake Ontario; and tbis is a more reasonable view of the ease tllllll to

aumit a total change in their habits, siwh as would be. involved h~y their sudden departure from

their accllstomed waters iuto lIew and untrietl regiolll:\.
As t,o their presenee in Ca,yuga and Seneca Lakes, New Yorl., we have grounds for believillg"

that they have, of their OlYll accord, penetratoo thus far into tbe interior of Xcw York Sta.tt'. Mr.

l~red. fllather writes that he has seen Alewives go up the c<tnallocks at West Troy, and Prol~ H.

1J. Smith, of Geneva, who first noti(wd them in the neighborhood of Seneca Lake in June, 18GB,

Htates that the (;:.J,llul was opened about that time, awl thinkr! tbat they might have come into thl'

:New York lakes front the Chesapeake or Delaware Bays througll :Blmira and Painted Post.

We leal'll from Prof. Hamilton L. Smith that Alewives obtained near Geneva, New York, ill
June, 186:;, were eight t.o nine inches lOTJg. He also sent to the Xational Museum specimens from

Selleea l,ake, foul' of which were, tespectivel.)', three and two·f(fths, four and four-fifths, foul' and
Ilill{~"tenths, and six and olle-fifth inches ill JC'llgth. One specimen, forwarded by Prof. D. S.
Jordan from Casuga Lake, Ill~asured five and three-t~ntbg iImbes. Two spent femalesl received

from Horton Brothers & Aillswortlr, and obtained by t.hem iu Lake Ontario, ranged rrom eiglJt to

nille and a half inches in length. N earl;r all the specimens l'eceivcd from the intetior la.l'~RofNew
York are smaU--considerably Kmaller than tho~e from Irake Ontario, and present a somewhat
/Starved appearallce. This chara(Jt~l'isti(jwas l'Ipecially noticeable in the individuals which were
fonnd dead ill immense numbers. The specimens from Lake Ontario are, on anaverag~, eqnal in

length to tbose which enter streams on the·Atlantic coast. Mr. Ainswortb says ·that those cap,
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tured at Cape Vincent vary in length from one and a quarter to eight inclJes. He never saw one

that would weigh over half a pound. Mr. E. TJle:r writes that the largest individuals are about

nine inches long.
Reference has already been made, in another place, to the statement of Prof. H. L. Smith con

cerning the abu udance of this fish in Seneca Lake, .sew York, near Geneva.

Mr. Ainsworth says that they wore pre::;ent at Cape Vincent in large Shoals in 1873, and that

they increased in numbers until, in 1878, immeuoo quantities were tll.ken throughout the waters of
the lake and in t,he head wut.ers of the Saint Lawrence. He also stat-t~8 that he k U(lW ODO fishermaD
to take fifteen barrels of Alewives from a small llound-net at ODe time. ]'1r. Tyler corroborates
the stamment of thQir abundance in June, 1873, and in a letter dated ,1 uly 27, 1878, adds: "Now

our waters are literally filled witb them. In hauling seines they are often a terriblo nuisance.

Such countless millions Ilre hauled ashore at tiwes, t.hat it becomes necessary to hft the seine and

let them run out; it could never be got Ul:Jhor{) with safety."
Messrs. Clark & Robbins, in a letter dated Deeember HI, 1879, state that "they [Alewives]

interfere with pound and trap net fishing, as they fill the nets to the exclusion of other fislJ."

lh. George Burn, of the Exchange Bank of Canada, )Iontreal, says, iu a ll:~tter dated August

20, 1878, that, the Alewives come into the Saint Lawrence in great shoals at .fil'flt, ,. the water bein~

fa.irly alive with them."
MOVEMENTS.-lt will be observed, from what has already been said, that the Branch Ale,

wife is found in the waters uuder consideration, just as in the coast streamH, at or lle:U' the

surface of the water in immeuse schools. .l\fr. W. Ainsworth, in a letter previously quoted from,

writes: "'l'hey swim ill )1M"ge schools ami rise to the surface, and, wh(m t.he wate,r is still, they eause

a ripple upon it similar to that produced by a school of mackerel."

Mr. George Burn, it will be remembermI, has «tated that in the Saint Lawrenoo Ri\'ffi' t.hey
appear in great shoala at fIrat.

It would seem that the disappearance of the Alewife from the8e waters is a8 sudden as its

appearance. Mr. E. Tyler, under date of September 1,1878, remarks: .. If possible for ,You to wait

until October, I will be able to give ;you every grade from three inches ill length to full-grown fish.
The pound-nets at that time will be hauling, !lud barrels of them are taken at each haul. ·We can

get the large oues at any time with cisco gill-nets." Mr. Tyler was, however, unable to Mcure

specimens for ua at the time when he supposed they would be abundant, and on Jalluar.y 20,

1879, he wrote: "'We set to work every kind of device t() get the .A.lewivel:\. Our cisco fishermen

could get none in their gilI'Jletl~ bere, aud I went to Saeket's Harbor, a distance of nine Illiks,
awl made arrangements with U1e .fish-dealen~ to notify all the pOUDo-net fis)1Crmeu to save souw;

but only one was caught in Ohaumont Bay during the fall. I also went once, and sent twice, UJl

tbe shore towards Oswego, seven miles, where an immen~e seine i8 hauled, and where, in the

Bummer, these Alewi';'es are so abundant that it is impossible- to g-et the net ashore at, tilIlt':s; 1
certainly thQught I eQuId not fail there; bnt only one was taken during the fall. Our cisco Detf;

are oft.err ill one hundred feet of wa,ter, l1ud no Alewivea are gilletl after the 1st of September.
Mr. George Burn hal'! observed the sudden disappearance of the Alewife at 1\lontroal, but, lIe

believes that they sometimes reappear after their first disappearance. It. would seem from the

above l:Itatements that different schools of Alewives are pre~ent at varions limes dnring the
summer, and that all ()f them leave late in September or early in O(:tobpr. It se{\ms also as if
theS go into the deeper water of the lake, and are sometimes caught in gill·nets. Mr. E. Tsler,
writing from Henderson, New Y()rk, October 5~ 1879, makes the following statement: "The
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Alewives left us, as usual, about August 10, and the Shad also; at least none have been caught

since."
In a letter dated June 14) 1879, he says: "Since about August 25 [1878] no Alewives were

seen in these waters until the first of Ma.y la<;t [1879J. " This spring [1879J I made arrange
ments witlt the owner of the seines (six miles south of Hendf'rson) to senti me the first oDes takeD,

and he bronght me five 011 May 14. . I drove oyer next daS, bufllot OIll1 could be fonnd in
the net; but in a short time there was an abundance here, but all of one size. The first that came

appeared to he large. . In answer to your question lU> to the ronte hy which they come, ]
can only replf Hutt tIle first soon of them was the last of April [1879] i the trout taken at the
moutll of Saillt Lawreuce were tiUed witrr them. From the best information obtainable, they come
bere from the ocean with the Shad, :wd return with tbem in t-he fall to the same pl:W6."

Mr. ",V. Ainsworth, whom we have, frequf>utl.y quoted, writes that t.he spawning season for the

Alewife in Lake Ontario is in June.
Mr. S. II. I,ytle, of Ogdensburg, New York, wrote, September 26, 1879, concerning the Ale

wife as follows; "In ,1uue, 1878, a iisherman came into the' Journal' office with several of these
fish. He was not able to give them a name. I had frequentl~· seell Shad on the butcher8V-l:ltalls,

and was of the opinion that they also were Shad. I opened the fish and found them full
of egg.. and almost ready to spawn. A few days later they came up the Oswegatchie River in

thousands as flU as the dam, and many were caught by the boys, The.r wew then from seven to

ti"O inches in length. . This year they made their appearance again in the lat-rer part of

June, and came up the Oswegatehie River. They were noticed at many poiuts on the Saint Law

rence and in Lake Ontario. Steamers passing up and down the river reported seeing them in

schools of millions."
The fonowing note was Bent by a correspondent~ "H. W. P.," at Waddington, May 31) 1878,

to t.he Ogdensburg JournaI~ and forwarded to us b;y 1\11'. Lytle: "A eolony of Shad
appeared here yesterday in full spawning order. John Stark cangllt thirt{'en, measuring eight
inches and untler." It is evident from the lSize of these fish and their spawning condition that

tlJey must bave been Alewivas. Two large females, received from Horton Brotbers & Ainsworth,
who collected them in Lake Ontario September 17, 1877~ Wel'e spent.

ENE~nES AND FATALITIEs.-According to the Btatements of persons living on the shores of

Lake Ontario, Alewives are largely consumed by lake tro11t (Sal'llelinus namwyCU8h), llike (Esox

lucius), pickerel (Esox reticulatWl), muskellunge (Eso:» nobiliQr), black bass (Micropterus sahnoldes

and 11f. tlolomiei). There is 110 doubt that other predatory flshes destro;r large numbers of the
Alewivel', the waU-e;)'cd pike (8tizQstedium) and burbot (Lota 1/UW'Uwsa) doubtless proving ,,"cry
destructive to this species. The :fellow pereh (Perea amfricana), species of .TAlpQmis, AmblopUte8,

and other centrarchids doubtlesa kill vaat numbers of the young.

Acconlil}~ to the testimolly of those who are familiar with the fisheries of the lakes; incredible

DumberI'! of .AJt·wivt"_'> f1J'{1 r:Jf'1JtI'Qyed by tbe use of 1lslJing implements intended far the capture of
edible fish. Vast quantities of dead Alewives have been observed upon the shores of Senooa and
other lakes of New York. Examples of such fish have been received by the United States
National Museum from Seneca Lake, whenoo they were forwarded by Prof. Hamilton L. Smith.

An examillation of some of' these specimens shows that the air-bladder is abnormally dish:'lnderl,

filling the major portion of the abdominal ca:vity. What may have been the cause of this disten
sioll is of coul'8e unknown, but it will IK..count for the presence of the dying fish at the silrface.

Aplleuded are two extracts (the one from the" Utica Herald" and the othei' from tbe "Rochester

Union"). which may throw some light upon this subject:
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"The cau!!e rof the sudden death of l'ast numbers of fi!!h] is the explosion of d;yuamite. Fisb·

ermcn deposit crabs and other bait to attract particular species of fish, aIHI when tbt~y [the fish]

are gnpposed to be collected, tbey [the fisherm I'llJ drop a cartri d ge, charged with dr1Jamih\ to

which is attached a fuse, and the explosion of wlJicll will kill e,-ery fish within a radins of sixty to
eighty ftwt, and siwek thOR£', at a grf1ater distance, which, though they do not immediatel;y rise to

the surface; ill their gaRping-, wl:'akene(t condition, take iutQ tlteir gills the saud Het free by the

explosion, which ultimately produces death. Br this means thollsamls of fisll) not largp, enough

for profitable sale or mw, are destroyed; and, if tbe practice be continned. it will neutralize all
efforts of our Ii'ish Commissioll to stock our lakes amI rin>rs. Tile (]ullontit.y of black bas... I1ml

other choiee fish of Lake Erie amI Niagara Hh-er daily exposed for salt- iu tile fish markets has

been and is suspidoll<l, :lud led me to make (liUg-ellt inquiry a.s to their modI' of wholel'\ule capture

amI ilestrnctiOII."
'fhe second ext.ract. reads thus:

"AltllOllgh' Gam{~ Conl,ltable' Swartz R\1\'eceded 1.n dt:'.\Ulillg all tll .... l\etl> out. of lromliq"oit Ba~'

lIe has continued to obser,e tha,t fiHh were orong-ht frolJl that localit.r and sol<! ill larger quantit,ies

than could be ta,ken ill a legitimate marmer. At un early honr this morning he set out for the Sea

Breeze, arriving there about three o'clock. :Nobo(lr was seen lll"hiug; hut all along tIle shore of

the sand-bar, about two hllmlred yards east of the St'Jl Breeze HUlll'e, were foulJd t]lIalltiti(~!:l of

dead fish of all kimls, in some plaet's piled three or four deep, and coverillg a cOlJsidemble space

of grouud. These fish, consisting cllief!y of bass, ])ercll, bull heads~ and sun.fish, were all small.

On cutting- open ::"n<1 examining a number of thelIl, their air-hladders were fOHml to have burst, aIS is

a1 ways the ease when fish are killed h;r means of llitro-gl,Ycerine euttri(lges exploded ill the wau-r.

The cOllclusioll is, therelore, irresistible that the fish wpre killed in thill way. "~hen they come

to toe surface they are all SCOOl)m\ up IlUd take'll a-<:;hol'l'l, w1u",re tlle big ones are 8ortet1 out, and

the little ones left OIl the sand. 'I.'he deadly explosive kills every Jiving thing, oM and young,

witllin rtl3,clt of it."

CAPTURE.-Speeimens have been dredA'el1! b~' Prof. B. G. Wilder! ill Cayuga Lake. Vast
uambers, too, are taken about the foot of Lake Ontario ill pounus, traps, aud seines. Small

numbers are caught in gill-net!!, even in the dsco nel8, which lue set, in \'t'ry dt'ep water. 1\11'.

E. Tyler writes that at Henderson. New York, AJewi,el:: take a fl.r quite readily. 1\11'. FN'd.

:Matber writ~s that he has beard of tlteir lIa\'in~ beeu taken with a fly at. and above Quelwe

Oil the Saint Lawrenc-e. :Mr. George Burn, of Montreal, states that he has eaught. Ale\'l'iveR with

artificial flies at that place.

Inquiries have beell made 118 to the method.~ of utilizing AIt~wives as the basil:> of fertilizers!
bnt we do not know that anything has ;ret been attempted in that directioll. :Mr. \V. Aius

wort,b writes under date of' August 13, 187S! as follows: "Ther furuish excellent food for salmon,

trout; pike, pickerel, lwd black bass. 'J'hey lmve increased the quantit...., as well as improved

the quality of these fish."

Mr. E. T;yler wrote on .Jnls 27, 1878: " So far I consider them a blessing. '.rhcy S lIJlply

all our edible fishes with an abundanel" of fooll, so that the young fry of uass, trollt, pike,

pickerel! and muskellungt;. are not destro,'lt!.d as formerly, but are allowed to mature, and to·da.y

all the above fishes are more plentiful than for manJ- years past."
There can be no doubt that the Alewife, would 11rOve nseful as food and bait for other

fishes. The anno,YanC6 which it causes by filling tbe seines and pound<l will, undoubtedly,

be oWset by its usefulness in the fisheries of the future.
38p
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178. THE INLAND ALEWIFE OR SXIPJACK-CLUPEA CHRYSOCHLORIS.

Thill fish, which is found in many llarts of the :Mississippi Valley, has recentl.r been found by
Mr. Silas St€arns in the salt water off Pensacola-a surprising circumstance, since the sJlecies wa&
thought to be an inhabitant of fresh water exelusively. "It i~ known to-most inland fishermen as
tbe 'Skipjaek,n, writes Proft'ssor Jord,lll, "in l'lliusioll to its habit of leaping from the water. It is
also sometimes called '8had~ and '[Jerring.' It is abundant throughout the Mississippi Valh~y in
all the largtll' streams. In the neighborhood of the ocean it descends to the Gulf, but in the upper
COUI'IlCS it is permanently resilIent. It has also entered JJake Michigan and Lalie 'Erie siuce the
construction of the canals. It reaches a length of a little more than a foot. It feeds on sman
cru"taceam" worms, and the like, rarely taking the hook. As a food-fish it is regarderl as wholly
wortlJless, its flesh being poor and dry, amI full of innumerable small bones."

179. TKE SHAD-CLUPEA SAPmISSIMA.

By MARsnALL MoDoNALD.

NAMEs.-The follOWing notes on the HameS of the Shad are taken from an unpublished man·

uscript by Mr. Goode upou the fisheries of Florida. The Shad appears to have been considered
by eaTI,).' American writers on fish identical with the Shad of England, (]lupea jintIJ. The first to
give to it a di..tinctive name was Alexander Wilson in the American edit.ion of Rees'~clo
predia.J I quote his descriptiQn in full, since it was claimed b~· Rafinesque, whose remark has

been since frequently quoted, that Olupea sapidis8ima was "catalogued, not described," by Wilson;
.1 Chlpea sapidiltsima (AMERICAN SHAD).-No spots on the sides; snout entire (not bifid flS

in the EurOlJean); from eighteen iuchE's to two amI a half feet in length; weighs from six__t_()_
ten aud twelve pounds. ScalE'S large, deciduous, and of a silver color, most delicious. They are
ft;t~i~-1l1O~th7;JX)ut the capes or mouths of large rivers, then run into the sea. During Jl:brcb.

AI)riI, amI May, they ascend these rivers to the freshes, aud thelloo toward their sources, in
order to tlepo8it their eggs in shaUow water, where, hatching, the young fry descends in the
latter }lart of the summer a-nd autumn to the tide waters, and thence down to the salts; amI
the adults return likewise to the sea, thin, emaciated, and weak."

GEOGRAPHIOAL nIsTRIDuTION.-The Shad is found along the whole Atlantic coast of the
United States, and its capture constitutes one of the most important fisheries in all the streams·
QI'a"ining into the Atlantic betw~en the Gulf of Saint I.awrenoo and the Saint John'6 River, FIOl'id~
Its northern limit is thus rlefined b;\' Charles Lanman in the" RepOlt of the United States Fish
Commission," pa.rt ii : 2

"The Shad is but. rarel;)' scen on the Atlantic coast of Nova Scotia. It is found in the Gulf or
Saint Lawrence, the various ri\'ers of which it allcends as fa·r north as the lIIiraruichi, which seems
tu be. its limit in th'<\t direetitm, ll(me l\aving been seen in the Bay of Chaleur."

Tbroughout this entire range the Shad is found in sufficient quantitie8 to give riae to fiSheries
01" great commercial value. There is no run of Shad into an,).-· of the riven! draining into the GUlf
of Mexico, although the capture of isolated individuals of tbil" species has been reported frOlu the

ITbe Cyolopadia or Univel"llal Dictionary of ArtlI, ScienCIl and Lftertoture. By Ataaham 2eea • ;' • First
American i:ldition info-ny·one volomell. PbilDl1eiphia. [Tbe American edition III IIldd by Allibotle to bave been In
COUl8e of publioaiion from 1809 to 1820. Dr. Gm tolls me that he baa evidence to dlow that 'Yol. b; WIllI pllb-

lUlhed prior to 1814_ J
'ipagll 461.
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Alabama Ui\'er and from seyeral tribut:tries of the Mississippi pI'ior to allY steps towards the arti
fidal propagation of SlIa111n tlJesc waters hy the United State!; J<'iHh Commissloll. It i.':l, however,
probable that m~I.1\Y (yf th(', so·called "\Vbite" Shall were but large specimens of the" Golilen"
Slmd of the 1't1issi8sillpi Bm'1ill. Uuqnestionably; however, Prof('si'lor lhil'd WM referring to the
Cflpture ofa g('nuine OllJ4?ea sapidissima ill the waters trilmtar,Y to the Gnlfof l'IIexico when he wrote: 1

"I have alreauy referred to the diseoY(~r'y of Shad in tbe Ahthama Hh'er, \'OhetfJer tlae result of

Dr. Daniel'lS experiments all'ewly detailed or llot; amI I am assured by reliable testi1ooll,Y that
they lire fOl1m} at the present time in otlH'r 8tI'Ca1Jl8 or Alallama, Of tlJi~ I am well sa,ti,..:fietl,
having ach-laUy re<:-eivetl a &llelJlllwn frolll l.\fr. ,\V. Pem\ Yonge, uf Sl\rlng..-i\l~, Alabama, taken at

Elba, Alabama, antI presen'ell ill al(Johol, nud di~tiJlgni:shablein not- tlle slightest llarticula,1' fmOl

the Shad of the eastern coast. I have also tlw assurallCIl of Dr. La\\"reucc of tlH'ir capture at the
Hot Springs of the Ouachita,; of Dr, Middl{-'ton Goldsmith, at the Falls of tiw Ohio, near Louis,

ville; anll of Dr. Tllrner, in the \Valla8h Riv(~r of Iudiana aJlu Illinois, and ill the Neosho RiH'r of
Kl;:\llBiU'."

If the occasional pre6ellce of individuals of this &pecies in the water" tributal'~r to the Gulf of

l\oIexico be admitted, it 8e/~ms ulIaoootlutabll\ that, sillce llO fisherif's have there been established for
its capture, tbat the llfltural increase should not hltVe been suell as to ClUlf\C at INtst as abundant
a run into the rivers emptying into the Gulf as into tho~e Oil the Atlantic {lOast.

If, moreover, assumhlg tlmt, tl)ls species has been prm,cnt ill thes(' wakrs in sufficlclI t numlwrs

for effective reproduction, lltttural ea,uses ha\'e not combinl;',d to ('.,:,tallHsh a nm ot' tlliR fish iu the
tributaries of the Gulf, it can scarcely be hoped that any mea-,ures of artificial mprodnctioll w(lulll,

if re~orted to, accomplish t.he desired rm:;ult. 1'01' does existing proof llPlwar sllfficielltl,\~ positil'(',

as ;vet, to establish more than tbe occasional occurrence of i$olat~d lIpecillleJl8 in these waters
under conditions simply natural. It if, probable tbat wllem true SlJad bave becll fouml ill the

tributaries of the Gulf of Mex.ic.o explanatiml may thu~ he 1Uatl~: OeeMlomll indhil\nah hn\'(',

strayed oo:rond their natural geographical t'ange, around t!)(\ Florida llenillsula! and! once ill 1he
Gulf, they have entered the rivers under the impulse of I't'pruductiQu, but neyer in sufficient qu,lIl
titiel.i to maintain themselves.

In January, U>79, by direction of Prof, G, B. Goode, the writer was reqlu_'sted to proceed

to the Al&ba-ma RiveT to in"'estigate the question of the natural occurrence that \Vhite Shml in

this river. The revort then made giyes probably all Ute fads ou this 8uhject that ha\'e ~'(~t bet'u

obtained. They 8t('· as follows:
'ITbere is no doubt that l White 8bad,' to the II urnbel' of two 01' three thonsand, were taken ill

the Alabama River and its principal tributa,r,Y, the Coosa, iu tbe SeagOllS of 1878 and 11'179, and of
inft>rior size and in smaller numbers in the seaSOn of 1871. "YlJetber thel5e ruus of Shad weM

the result entirely of the, govt'tmnent 'plantB/ begh\Ulug in 1875, or -were d\\(', ill }lart tOllreYiou£<,

plauts made by individual ellteI'prise~ are the questions to the solutiun of which I Iw.ve direch'(l
my investigation. I have not sought, to determine the qnestion whether the ""hite 811:1(1/ Clupell

lIapidksima, is indigenous to the Ala.bama River. This has been stat<ld again and ngaiIl, Jl1dg-tol
Phelan,.in a letter to the' Montgomery Advertiser' of April 11, 1878, claims to IJ3\'"c eaten -Whito
Shad' l:\t C~ntreville, Alabama, Dot later than 1843. They were taken in traps at till) I,'alls of th~

Cahabd,~ and were proltotlneed' White Shad1 hy :Mr. Samuel .1nmie.on) an old Yorth Caroli na fisb_~

erman. .JUdge Phelan fu~ther states that some claimed that thf'Y were ollly Hic!i.lJI''y Shad.
",No amount of sucb evidence can e\-er settle this question. There is al wa.ys the llossilJiIity

~----~------~---------------~-----------
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of mistake on the part of those mali.ing the assertion, and since the presumed or actual introduc·
tion of Shad into thf'se wftters, WI!. eannot BettIe the qllestion by IMtnal iu(mhfieatioll of specimens.

"If thc true Clupca ,mpidisllima is uatural to the watcrl$ of the Alabama, or if the plants in the
Coosa in 1848, and the ])lal1t in ConIes Creek~ near .Molltgomers, in 1856, were successful, tlHm

th(1rC must ('xist in the watt'rs of the Alabama celtain conditions which are uufavor<1hle to uaturlll
incI't'ase, and all the eflorts of the United States Commission to establish an llllllUal rUll of Shad

in the Alabama Hiyer by artificial plantings will proye abortive.
"On the otht'l' hand, if the Jllanting operatiolls of the United States Commission are 811e(\eS8

fnl ill establishitlg a fUll of Shad in this riyer; the result will prove that the Shad are Hot indigenolls
to these wutCl'l'l amI that }lI'C,iOlU; plants were nmmccessful. Two or three :years will l:mttle this
questio!l,

"TIH:~l'c seems to bt, IJothillg' ill the conditiolls presented by the Alabama HiveI' to prevent the
establishment of n. run of Shad ill thilt rh'er, unless the low temperature of the river timing the
running' seasoll of 1.h(, fish })revents maturity of the oyu."

The geographical range of tllf' Shad; a" ahead.)' stah~u; Wfl." confined to the Atlant.ic coast t)f

the United States until, by the operatiollEl of the United States Fish Oommission, it,s limits were

vm,tlyextended, RUllS of 8b~tl, l:mfficicntly large to ue of commercial value, have been eatah·
li.t;hed in several of the tributaries of the lIIississiIlpi HiveI', notably the Ohio River; and the
SC\'eral plant.s waue from time to time in the S.wr:urlfmto llin>l', on the Pacific eoast, llavc rosult,ed

in the colonization of t.hili s}lecies in all th(~ rivers of the l'acifie slope; from the Sacramento to
PlIglJt &Illlld.

1\IIGltATIONS.-It is douhtfnl whether there is any general coast.wise movement of the
Sh:-td. Tllat there is :w <}OOusional migration of this kind is evidenood by the foUowing fa,cts:
1'h~ Shad of the rivers of the South Atlantic coast, as a rule, haye black-t.ipped eauda,l and
dorsal.fins, whic1.l distinctive marks of coloratiOll are absent in the Shad of more northern rivers;

and yet occasionall.y these southern Sha.d are caught as far north as the tributaries of the
Ch('sapeake amI Delawar'e Bay8. These fish }ja~'e undoubtedl.f been born and bred in southern
waters. aud their appearance so far north would indicate that occasionally this southern variety
Btrnys beJ'ontl ita 110rmal range,l At one timc Z it Wa.!! imagined that tbe whole bOOy of AmerjwD
Shall, ha\-ing wintered in the south, started northward with the llew year; and as each river mouth

WIlS. maclle-Al a detachment wOllld leaye t.he entire maim for the purpose of ascending tlle rh"er, t11e

la,st remaining portion of the immense school entering the Gulf of Saint Lawrence.
A t a later date it wa,1'l though t more reasonable to SUPI}fJ8Q tha t the :roung liab; bltwhed out, in

;any particular stream, Wtmt out in to the sea and reIDained within a modera.te distance of t,be coast
DUtlI the period again octmrred fOI: their upward rivor migration. Their .appearance~iir.st in the
extreme southern riyer of the coast, the Saint John'l3, and at later dates successively in the more

.]If>rtlJern l'h'ers, was tlwnght to contlrm this view. It will be seen, in tbe di8cIIssion of tbe relation
'of tlw movements of the Shad to tht~ water tcmperatul't\, that this order of ap~aranee wben
pre:wr,-ed way be reasonably actIDlmtcd for; there are, however, exceptions. For iusta-nce, the

,Edisto River is many miles north of the Savannah, and ;yet the run of Shad in the former is

\mmallr coincident with that in the latter. This leads us to believe that the Shad are generally

uistribured along the ooa-8t at a.ll times, entering the rivers as soon 8.8 the temperature of tbe
-.---_ ..._---_...__._---~_._--~

'R6port Unitt'\1 Btaw5 Fieb OQmmiMoion, pal't ii, p. 48. _ .
•It lZlIil<y lmre ~ mentloDoo that ihW'l'> ,q.re provably lffl1-'eroJ well-defbwd bYdn;>gTaphJcal are- along the ,Atln.utlC

.eoMt beyond each <;f wbieh Shad iDdigen~lUfl to tha.t q,retl; rarely 8tray. Each rllOe)lga itll own pecnlilN' (IharacWrlstic~.
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W3«>1' is suitable. It is but natul'tll tlHl t the waters of a creek or "1Iort Htremn, not ha,ving its

80U1'(Je ill the nHHllltailH~, !o;houltl in the s]Jrin~ become Wf\J'lIl IOllg before those of a large !'i\Ter

whow headwaters are f\\r Ul) amollg the mmmtaimq for which r\'aWll we may eXl\\-'ct h> '1'>11\1, in

the case of two ri"er.., the lUost soutlJerls of \\ lJidl lla., a longer water-conrse tlJall tl..te otlier, that

the Shad will firM enter the more northerly, ,yet .,horter, and cOJIIsequl'lltl,y, at a given dah', wm'tHer

8tream. 'rue question, t1l,:1'1.1'1'01'10, ~ll)pear", to be rather oIle of tNnperat nrc Hnm of geogl'~lpiJical

location.

The greater portion of the life of the Shad beillg' flpent in .,alt water, the pos>libilit.y of dose

observut,ioll llH to their food, IHtbits, or precise Illlbitat, is pr~'clurh·tl. Tllt~ YOUllg fry, hatdH,:d out

in H,e riyers ill spt'iug and earlr sllUllller, I'pmain there until tho following fall, whell, tIll' temper

ature of rlH' water'" having fallen below 6Uo, thl~~· leaH' for the oceull. Xotllillf! 1Il0H~ i~ M~lm of

tbl'ffi until the~' return to the l'in'rs as mature tish fcw the pnrposf' of spltwiling. III tlwse 111)\1"11'11

mig1'atiouH tiJ e schools of lOllture fish us(wnd thl\ river,; (·ither Ullt il obHtrn ch'(1 hr i llllwssallle fallR

or lIaill>l, or II nti I tbt' volume of water becom es ver;\' inco1l8idera ble. Before art i tieial i Ullwcl i III en ts

were }llaced in the rivers, the Ii ll.t it of th iJ,\ movelll en t was the natura I a fiC I i ill;urmOlill \[\ble falls

to be found at the bead of almost all of our principal streams. For {>xalJlplt·, in tlw Sa\"Hllllnh

Rh'er tht\ Shad used to .lllcelld to the Falls of Tilllnlil, at the yt-'ry sourcc of the rin~r ill the

northern pnrt of Georgia. In the Potomac they asceud aM hig"h as the Orl;'at Flllh;, III the

Susquehauna Hinlr, in whil~h there l'xist 110 llatur:ll obstructions, tht\ir migrations t'x!elJc!t'tl 1111

into till;' State of Xew York, a distance of ~('"I;"eral hundred wiles aboH\ the pre"ent limit. On

the Hudsou Hiver tlll'y ascentIl'~l to Gleus Falls, On the COlJlw{~tieutat one tinll' they wellt as

high us Bellows Falls, hut recent obstructions in t.his riYer Im.e materially re<lnct>d tlle extent of

their range.
The pres{mt limit of the upward mrn·ellwnt of the Shad in our l'iVer~l the natural limit before

obstructioIls were intcrposeel, and the extellsion of tbe natural limit "hieh may be tJvtllilletl by

on-rcomiug these natural and artificial obstructions HOW existing, are showll in the f\Ct\olllpHnying

chart. It will be 8eell from this that the breeding area has bAeH tIimilli!ihed froID olle-half to one

fourth it 8 original extent, iuvolving a corresponding N'tluetioll in the llrotluctke capacit.r of these

streamg.1

HEREDITARY INSTIKCT Ol~ LOCALl'I'y.-The Rllnual migration of the Shad ill the spring of

the year into the fre~h wllters of Ollr rivers has hecn explained by various tlJeories. ill I~'g"ard to

the l'lalmou, whieh has heen ltmg knowl1 am}o!ls\,:rvet1 in European water", the f<let I;\l'enu; tit han}

been established th:lt the same individual will return ,"ear IlHer year to tile sallHl stnmm for the

purpose of spawning, find that :young fish hrl'd in a certaiu lStrt.'ltm usually come bud; to till' sallie

upon their return from tile (l{~eall as mlltllre filSlJ. Tl.ti~ laabit llllS not bef!D cOIle1niJiYcly established

in regard to any other family of anaUrolllou$ fishes, but it is gfmerally beHeved that all !Salt-water

species wbillh spawll ill fresh witter returu for this Purllose to tlJOse strc"ams in wlJieh they tlwlll-

selves were dellol'lited. An examination of Hw literatllre of fish culture will make it evident tliat

tbis opiniou has been held very gellerall.y, uud, ilHleed, has fllruiilhed to a gTl;'at extl;'lJt, th(~ argnlflPnt

for tbeprosecutitm of the work of artificial reproduction. It is a common belief, too, amollg' fi8h~

culturil31:s that, the mature individuals of all anadromoul3 spedc.., including the Shad, are hod back

t() the wll.ters in whicll the;\' were 8pawlJed by a cOllscious wisb 011 their 1m!"t to retnrn to those ..~ery
loualitie8 in which thcJo' 8Jlent their Jouug life. Important exceptioIlS to this rule al'e, however,-

)See Chart of the RiVc'lT Basins of the Atlantic Slope.
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well established by recent Ob'H:·IT:ltioll~. For instHllce, it. is well established that the I'll liS of Shad
iuto the Susquehanna and Potomac J{j\-eT8 are clHuactel"ized by alteruat.ions of abuudance; that
i,:; to sa;y, all exct~ssiYl!I~-large yield fur Ully gi n'll scason in the OIlC iu\"oln's a corresponding dim i·

uution in the yield for the same seasou ill the other, thus l,rcc!udillg the possillility of each
iudividual returning HlJIlUally to its llati ve stream. Agaill, it was confil1eutly expectl~d that all
the young Athmtic Shad which were tnmslencd to and planted in tlH' Sacrameuto River would,

on their return from the P;teific Ocean us mature tbh, find their way back to this strl'am. This
was not, l.lOwever, the case, for, to the utter a;;tOllishmcllt of lllany fish·eulturists, a considerable
number of these now mature fish made their appeal'auce in mauy streams of the Pacific lying far
north of the Sacramento Hi\'cr-streams to which Shad had nev!'r betm indigenous and ill which
none hall ever beeu planted.

These facts go a l(lllg way to disprove the theory of instinet of locality, and indicare that the
rivcr movements of the Shad are regulated by in.oluntar;y and extralWOUS influences. The migra.
tion aud colonization of thil; fish northward along the Pacific coast has been so general that at the
present da:y Jlew generations of a single plant are found in every stream on the Pacific from the
Sacramento Itiver to Puget Sound.

THE "Fl>:EL" OF TIlE RIVERS.-Some writers, notabI:r ~fr. Charles G. Atkins, have suggested
tbe idea that the upward river migration of the anadromous fishes is directed by an instinct which
impels tbern to swim against the (~urrent. It is supposed by him that in their coastwise movement
the Shad, when opposite the mouths of the rivers, feel the out:fl.owing current and, responding to
the invitation, immediatBly turn to and stell it and are thus led into and up the stream. The
conclnsive reply to this supposition if! that in the wide estuaries of our North Atlantic streams there

is 110 sensible current, excepting that produced hy the tidal ebb and flow, which is far too indeter
minate to be tlle directing cause of the migrations of those vast schools of Shad, Alewives, and other
BJ}ecies which annually enter our rivers. Even if the fish were attracted up stream b;\' the gratifi
cation of that presnmed impulse or desire to swim against the current, how can we accollnt for

tlleir migration down stream, at the appropriate !:'leason, this movement being a,s regular aud as
uuiversal as the upward migration'

CHANGK OF SALINITY.-H has been suggested tbat Shad ma;y ue sensible of the decreasing
salinity of the water as they enter and ascend the rivers, and -that they may be led into conUnental

waters ill order to enjoy a more congenial habitat; but in this event it is necessary to explain
why 'hey do not remain in the rivers altogether.

WATER TEMPERATUREs.-Prior to the last deeade, 'Ter)' littIe attention was paid to the water
h~lllperaturel'l in conuection with the migrations of filiih. We have on record but few series of
obsen'atioTis of water temperature during the SeasOll of our riyer fisheries. Since the inauguration
of the United States Fish Commission, howe.er, and the establishment of hatching stations on the
ri\-ers. it has become llol"sible to make a closer study of this SUbject. It wil1 t however, require a

connected series of such obsen'ations, made during se'~eral seasons and at many stations, in order
t.o obtain l.mfticient data for a slttisfactor;y discnssion of "the relation of the movemenUl of flllh to

tIle water 'temperatures." Up to the present time the drift of investigation goes to prove that the
mon:,.mcnUl of fish, anadromons and otherwise, are controlled largely, if not entirely, by the tem·
}lerature of the medinm in which they live.

In the case of ., bottom-feeders," their movements are dependent, no dOllbt, principally upon the
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migrations of their prey; but here again it is probable that the movements of the latter are influ

.enced by temperature.

In the case of Menhaden and Shad, which 8pecies feed as thp,y swim, the t~mllPratllreof the

water is probably the rna,in factor in determining their movemcnts. It is a fact, fur examplc, that
the disappearance of Menhaden from the coast of Maine I was, and has each year since been, co

incident with a nniformly lower temperature of the 'water along that coast during the menhaden
'Seasou.

The causal relationE! of the migrations of the sea Herring to water temperatures is a matter
recognized by the pisciculturists and fishermen of the :Xorth Eurupean Atlantic rt>gioll; but. their
-observations, as with our Shad, have not been suffieientl'y extensiyc to enable them to define accu
xately the relations of the one to the other.

In regard to the Sha.d, and presumptiYely to ot.ber fishes also, it is iJelicwd to be true that

tht':l'e is a certain temperature of the water in which these fish prefer to live; in otLer wotds,

.that they aim to oce\1P~i a h~-{lr()t\lel'mal ama of certain tmllper\\t\11'e; and, fl'rrther, that thdr
migrations are determined b,Y the shifting of t1lis area.

To state this theory somewhat difl'erentl,y, it is beJien~t1 that all migratory fii-;h have a normal

XQllgC of temperature in which they seek to remain. As before stated, ohserYatiolls on this point

Jtre not as :yet extensive, and therefore the limiting hFlro-isotu('rmals witllin w1lieh a given species
ma,v at any time be found cannot yet be abi:lolutel.y tlefined.

So far as tlli8 matter has been examined with l'(~gHrd to the Blind, the fiJllowiug conclusion

:bas been reached, namel'y, that the~ occup'y un hJtlro-isotberlUal belt, or nretl, limited 1ry the tem
peratllre of 600 F. to 700 F.; tbat they move with this helt, i, c., m; the f;eaSOll ad\·ullct'S, iIltOa.lId

,up thtl rivers, This movement, at least ill the ease of the Suad and Herring, takes i'laet~ at the

time when tbe;}' baTe ncarI)· matured thl'ir spawn, antl .lust at that imll0l'taut crisif;, h;y means of

,f,hat exact halance and adjustment which nature cTer.ywlJere provideR, the fish an' iJronght b.y

influences of which they are entirel.r llllCOllSdous into snch relations awl Hilder sneh conditions

as make reproduction possible. But, although the operation of I:']Hlwnillg is mainly UUll; for

which the fitness of relatiolls aud conditiOlls has been ordained, the followiug statl'ml'llts will sltow

that the fish in moving up the rin'rs are llot always aetuatt>d b.y Hac immelliate desire to dt'posit

their spawn.

OnSERVATIONS ON THE SAINT JOHN'S UiVER, FLORIDA.-In the Saint John's Rin'r, Florida,

tbe Shad a,ppear in the river several months before the !3puwning timt', and, although thio; season in
the Uppt,;f Saint John's is Dot largel,\' in adyallCl' of tllt' same seaWrl ill rh;ers as far north as c{'rlain

tributaries of the Ohesapeake, 'yet uy rcalSon of their carlX presence in the Saint John's the shad

fisheries, as has before beeu noted, a,re there ]lrosecut!'d during the entire .winter. They do not

enter the river at this time for the purpose of spawning. By refereIJue to tables giving the t.empera
tures of the Saint John's River at JaeksonviIle for twdn~ months beginning March 1, 1871, and

>()uding February 28, 1878, it will be seen that in the Saint John's HiveI' the temperature of the
wahlI' gradually deaoonds, reaching 6~O :P. at Jacksonville about the last of November. This date

.is coincident with the first appearance of Shad in the Saint John's.

'This commenood in 1879,8ud they have not yet rellppelU-M to liIdly extent.
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Table of temperat~t1es, Baint John's Rit'er, Jacksonville, Florida.

RECOHD OF DAILY OBJSEHVA'1'IONS TAKE~ AT 3 P.M.

[Oat.. furni.hed by Prof G. Brown Go"..I".]
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Table of temperatures, Saint John's Rit'er, Jackgonville, Florida-Continued

RECORD OF DAILY OBSERVATIOXS TAKEX AT 3 p. M.

[Data furni.b.d b)" Pruf. G. Browu G,.o"'h·.]
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Now, ill aU other streams on the Atlantic coast, the fish appear to wait until the temperature

-of tlUl river has risen abO\'e that of the sult,wHter area into whidJ the ri n~r emptie!l, before they
ascell d in the spring. The migration of the Shad iIlto the Saint J ohn'15 Hi n~r is dearly 11 ot for the
immediate purpose of sllawnillg, as that olleration is not performed :1'01' months. but in order that
the;r ma,Y keep within the limit.s of the bydro·iO'oothl'rmal area appl'OpriHte to them. We lIllH!t

8UppOl'\e that the t(\mperature of the ocean waters, Oll the contineutal plateau outside the coast,

liu(', is bigher than 60° :1<'., and althoug-IJ ullcongenial to the fish, yet tlJey must Illlees8aril.r
remain in that temperature until the waters of the Saint ,)ohIJ's, coolmg as winter advance"" have
fallen below the temperature of the outside waters. As soon, therefore, as water of a lower tcm
perature than that in which they are commingles with the ocean wa.ter, it serves as an incentive

as it were the signal-for their migration into the estnary of the Saint John's.

OnSBRYATIONl:' ON 'rIlE P01'OMAC RIYER IN 188L-fn 1881 the writer, then in charge of the

shad-hatehing operations OJ! the Potomac River, collected full statistics of the catch of ShUll and

Alewives from four of the seine fisheries occupying that section of the river lying between Indian

Head and Mount VtmlOlI. From these statistics the fluctuations ill thc run of the Shad up the

dver have been closely approximated, amI at the close of this paragraph general deductions rela·

tive to the same will be made. Through the conrtesy of the I.ight·Hou>ill Board and the United
States Signal Office, obseryations on the water temperature at ''''inter Quarter SlJOals and at
NOI'fOlk, Virginia, have been obtained. The former point is a light-hollse in the Atlantic, lying
about fifteen miles from the Virginia coast, and situated, it is lJelieYt>d, on the inner t'dge of t.he

cold arctie current that .flows down the coast inside of the Gulf Stream. The observatio1l:'>

takt'll there represent the temperature of the water on the continental plateau between CaJle
()ha-des and Cape Benr;"... The records taken at Norfolk serve at' an iudex of thtl tellllwraturc
-of the waters uf the Chesapeake Ba;y, but are subject tQ inaccuracies, Elizabeth River being hardly

more than a tidal estuar,y, and the temperature of its waters being influenced vcrs materially uy
locnl meteorological conditions.

A graphical representation of the temperatures at these two lloints, as also of the corre·

spulluing temperatures at the PotODHW hatching station, is given in thtl accompall;ying diflgram,
which serves to illustrate the influence of hydrotbermals in determining the direction of the Ino,e·

JIltmts of the Shad and Alewives and in limiting tbeir range. In the diagram are also presented
the fluctuations of the run of these fish in the fishing seasoll l as deduced from the records of

~'catch," furnished by the four seine fisheries already alluded to. l

B.y reference to the diagram it will be seen that during the first seventeen days of April (1)

the temperature of the water in the Potomac was occasionally lower than at Winter Quarter Shoals

-dnnllg the same period of time; (2) that the water of the Chesapeake Bny was warmer than that

-of the ocean between Cape Charles amI Cape Henr~', and also warmer than the water in the

Potomac River, and that (3) during that time the temperature was in none of those waters above
500 F. As BOOn as with the advancing 8eason the water in the river beeume warmer than in the
00;\- the Shatl commenced to ascend the Potomac, and when the temperature of the rh"er rose to
.fJOO F. the upward run attained itl! ma.ximum; tbe main body of Shad and Herring lIBoouded the

river when its temperature ranged from 56° F. to 660 F.; and, further, that wben'tbe temperature
-of the river passed above 660 F. the run of Shad and Herring rapidly diminiBhed. It may be

seen al.so tbat in general the :fluctnations in the run of the Herring closely followed that of the

1 Although the uta. outained from thoee fonr lIhorell do not b.v any .m.eims~t the totaJ.. oatch for the whole
Tiver; yet., eovering .. they do a compleoo &OOtion artbe river, they furnish llgwee from whieh the Auetu.ti0D8 in the
;upward JIligratiOlllJ of the Shad and Alewife for the 'Whole river e-.n be approJt.l.m&ted.
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Shad. The run of Alewi"es indicated bS the diagram in the early part of the season at low
temperatnre was undoubtedly O. venwH8; or tbe Branch Ih'rrlllg', W1Iich makes its run OJI a tem
peraturt~ se\'eral degrees lower than suitable to the Shad or the Glut Herring-. The fact tIlat the
Shad commellce rnnning into the Potomac when the tempera.ture of the rt\'er ii!<. 560 F. or less,
dO€'s not alltagonize the theory here stated, that tile h,ydro-isothermaJ area which they prefer to
occnp:y is that llaving the temperature of about 600 F. ]f, Ufo! is prouablJ' tlw casc; there is ocean
wards a limiting wall of low temper:lture for the Shad occupying the Chesapeake area,l theu
at all Sl'asOUS of the year the Shall mUllt ue found at some lloint within that area, bt1 the tempera
ture ex:wtl!l' what thes pref~r or not. In utl\er word",; the Shad in their migrations tr:wel on
temp(;rature paths, the direction being always towa,rds 60° F.

Shad ready to del)()sit their spawn seem to prefer waters of a warmer temperature than 600 F.

Therefore; wlleu t11e mature Shad, intent 011 reproduetiolJ, leave the hydrot.hermal area of 600
F. and a~cend the rh·ers into waters of Gt;O F. to 700 F. and npwards, they arc uuaceolllpauied by

the half-grown Shad~ the latter ceasing to ascent} ar; 800n as U,wy cueoLlllter a temperature of more
tban {:lOO F. In 1i:l82, ltowe,"cr, when the tempprature of the water Wl\S below (WO F. for the grea.ter
Jlortion of the season, the spawlJing had to take pJa.£le ill water colder than the ush would have

preferred, and therefore mature and young SIJad were found to,goetlllor on the sp.nming g-rounds.

Obser\'ations made during that 8e;lson show that large Ilulllblol'll of ;roullg Sh~ld were takf'u;
which ,vould not have been the case had the temperatnre of the rin'r waters risen above 60°1,'.
luaBmuch M the, fishing operations are oomlucte(l with a vi\,\w to obtaill mature ti~h, and ill mOi>t

'years the young do not accompany the full-grown fish up to the fishing groullos, it would certaiul.y
appear as thougb this was a. special prodsion of nature to secure the continuance of the ~pecies!

pro,'iding against the capture of the :youug Sbad during the fishing l>easolJ.
OnSERVATIONS ON THE :r.10VEJ\rEN'l'S OJ<' YOUNG SHAD IN THE POTO:M.4.c.-The .voung Shad

whicb are hatcht';d out dUring Ma'J' and June remain in their native streams until tbe temperature
of the water faUg below 600 F. They then move down the l'ivers as the temperature falls, passing

into the salt water as soon as the cooler weather has reduced the river temperature below the
degree congenial to them, aod; as a rule, return no wore to the fresh waters nntil the.v are full
growll fish. This statenlent is borne out by obsen'ations made in 1881 by Mr. 'V. E. Stuart and
Mr. Gwynn Harris; inspectorli! of marine products. These gentlemen; who havt~ been largel"",
engaged for many years in the Potomac fisheries, whose interest i~ a,lways manifested in counee·
tion with aU matters relating to the fiBl\eries, undertook, \\,t tl.w, in\\tl!onoo of Pr~lfe",wrBaird.; United
States Fish Oommissioner, to observe the movements of the YOUIIg Shad in the Potorua(\ in front
of the city of Wltshington. Their obseI'\'ations Bhow that on November 16, when the thcrwometer
Bbowed the temperature of tbe water to be 68° F., young Shad were present, in the PotomU{~ at
Washington in large numbers. From this date the temperature of the water gradually fell, co·

il).eid~nt with which the numbers of ;young Shad decreased nntil on :November 23 the fi~h had

entirely disappeared! the thermometer then showing 580 F. The disappearance of tht'se :fi..sh can
be referred only to the fact that the water had fallen below 600 F., for as long as that temperature
was preserved the fish remained in the portion of tbe river under observatioll. The lowering of
the temperature of tbe water seems to present the only ,"aria.ble f3cwr in the conditions wlJieh
surrounded them, and to this we ma.y rea-sonably refer tbeir disappearance.

TIlE PERIOD OF RIVER LIFE.-Tbe deposit of the eggs of the mature Shad in fresh waters
IWems to be a necessaJ"J' condition for their development. The idea hiUI prevailed to some

1Tha.Dheeapeake lUll!) includes tho PO!Olnao RiveT, the Chesapeake Bay lind itB tributllory l!If,r(,aws, and the
~u betweenC~Henry Bnd Cape Charl_
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e-:x tent, that the Shad under certain clreulIlstauQeB spawn in tmJt or brackish waters. Rxperi

tnentl> have, llOwever, been made to verif;r this suppositioll, but hM'e .proved unsuccessful.
Whil~f. impregnation under sucll conditions bas been SbOWli to be possillle, and development has
proceeded to a certaiu point, yet before the ha.tching took placo~ the dev(!lopment of the embr;yo
broke down. The auuual migrations of the Shad into our streams aro made apparently for

the Bole pllIpose of reproduction, eXiJepting in the Saint John'B River, Florida, where their i1rst
movement into the river seems to be attributable to an infillence other than that above mentioned.
The time of these migrations into the ri \'ers varies with the geographil:lal position of the river, As
a general rulc, it is usually later as we proceed farther to Ute north, though we flnd some excep
tions. It may be gtated generally that this migration takes place as /SQon <\8 the (~olltinelJtal

waters havc become warmer tban the salt-water areas into which they discharge. The schools of

fish having entered the streams, aSl:leml until the;v have reached l$uitahle spawIling grounds. 'rhe
depmsit amI fertilization of the eggs having ht"cll !l(:complished, their development commences, ami
in a fillY days, the ptJriod T'aQ-ing Wit11 the temperature, the .}'oung fisb, bllTsting theit shells, make

th(~ir appearance. These remain in the riYer~, feooing and growing aU snmmer, and leaH.'llab~ in
the fall, at which tillie they are two or three inches iu length. The life history of the Shall from

tbis time is unknown to us. The young fish, having disapPe:tred, do not again come under Ollr
observa.tion until theS ret\lrll as mature fish to deposit their spawn.

The mothTtl of their movement into the rivers being for purposes of reproduction, we wOll1d
expect that with the accomplishmellt of this desire the mature fish would return to salt water.

This is t.he general impression among fishermen, and may be true as a general fact, but there are

instances on record where a full-grown Shad in good condition has been taken in our rivers long

after the spawning season is over, amI even late in autumn. One of the largest Shad I hlwe e'rcr
lrecn ftom the Potomac was taken in tbe vicinity of the White Rouse in the month of November-.
In the season of 1880, I believe, several full-grown Shad were taken below Holyoke Dam on tIle
Oonnecticut River in the latter part of the summer. These instances wouhl 800m to indicate that

UDder certain conditions the Shad may remain in onr rivers during the whole season.

The appearance of the spent fish l or thoso which have deposited their eggs, enables the fisher
men to recognize them at once, and various names have been given to them. From the fact. that

they are supposed to be mo\'ing down the l'Itrea-m when taken, they are called "Down-runners,"
Rnd from t,heir lean, slim appearanoo, they are. also cal1~d H Racer@."

The Sbad make t.lteir tlrst appearauce in the Saint John's River about the middle of Novew
ber, the height of their 8paw~ling season in that river being about the 1st ()f April. In the
Savannah n,iver they appt!ar early in January, and iu tbe NeuiiC River at a perilJd oot milch later

than in the Savannah. III the Albemarle the important Shad seine-fisheries begin early in Mareb,

but doubtless the :fish are in the Sound 80me time. before that date; not, however, in uumOOrs

sufficient to justify the great expenses attendant upon the operation of theBe large seines. In the

Chesapeake Ba;r they make their appearance in February? althongh tlle height of the fisbing
S{la.E!On in its waters i6 during April and May, and at a date lilomewhat later in the more northern

tributaries. In the Delaware, Conneeticut, Merrimac, and Saint John (Nova Scotia) Rivers, Shad

81'e first seen at periods successively litter lUI we proceed farther north. The (late of their first

appeara.nce in auy of these waters, howe\"er, \'nrie-s from seaeon to sea80ll, tile limit of 81lcb varia--
tion being from three to four weeks. .

These }rregularities in the time of tbe J'un into our riveN!-, which MJ»le so mncl1 perplexity

Bud discouragement to the fulhermen, are, however, readily explained when we keep iu vww what
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has been already said ill regard to the iufluenC('E of temperatuTl.': in determiniIlg the movement" of
these fisbeR. .

CAUSES Il"\FLrENCIlSG 'l'UE RATE OF 1110VEMENl' l.~l' RIVERs.-Tbe rat" :lUd duration of the
movement of Shad ill oUl'rivers are influeluwrl by yarious causes, If, in consequenc(;\ of ...vat'll)
raius a.t the river's souNe, the temperature of tlle water lweOll\es !:mitable to the Shad at an earlier

date thaLl usual, then tl.ICir npward mo\'ement takes place ver.y rapidly! and, we tna~' sa,Y, tumult.
uously, the great schools of filSh crowdillg ill aUtI Illoviug up all at once, so m; to prolInce wimt. is

tl~rmed a "glut,ll If, however, the t-euJpemture of the 1'in-r TiiWs h.\' iusensihle dpgrf'es with the
advauce of the season1 then the upward 1l10Yeml'nt hegilll'l wlwn the water temperature of the ri\'~,r

has passed llbove that of the sea7 and t.nkes pht,ee gradllalIY7 tIle rate of movement ill such c:,jscs

being slow and the period prolOllged. Again, when the Sbad hilYe entered the riHJrs, the temper

ature eonditions being such as to deterwine a rapid llpwa1'd Illovetmmt, :n\t should the fish eH~

counter floods and COIlsequent llJuduy waters. their upwllrd moyerucnt i8 arrested, tll(' schools hllck
down hefore the flood, aud if this condition lw prolonged1 lIla:.' be driven I:mtirely out of the ri,'e1'.

In short" fluctuatioJls in Illf', river temperature have correfipOlJding infiueIH;{'s upon the :o;had mo'~e,

ments; any 8udden change, wlJether to a higher or lower telllplwatllrc, apparently arrl:'sting their

upward course for a time, aml sometimes C\Ten determiliJug a retrograde movement,
Manor of the unomalies which perplex fishermen in the course of their work ma,r be expJaiul;1d

by the var,fillg' movements of the fislt, as controlled uS the water temperature in the rivers. We
fiud, for example, that wLile, at a llluticular seine-shore, during OIle sealSoIl, a vel')' large cat.(~h

is madet yet in the folloWing' season, although the general ntn of fish ill the riwr has not dim in

iolhed, the fishery in the, same locality may 11~ove a failtl.~t',. If we l>U\I'P(lSe a seine to !>wee'P the

flats at the mouth of such It stream as the Occoquan Greek,l Iwd if we further sl1ppose that the

river wat<"rs in tbe channel are colder than, or as cold as, the waters of the Chesapeake Ba;r. the
Shad in their movement np the river would avoid the main current., and would slowly work their

way up along the shores and over the flats, where the temperature of the wate,rs will be fOllnd to

be, under such cil'eumstanee!!, ooveral degrees warme:r than in the e,hanllel. Such It Se:l.SQlI would

be profitable to a seiue sweeping the flats, Again, if tbe waters in the main channel of the ri\"('lr
were of suitable temperature, then the upward movement of the Shad would take place in the

channel aud not along the flats. Uuder such circumstances a "channel seine," e, g'7 that of the
'~Wbite House," would make a n~r.v large catch, whilst It seine hauled over the flats, as on the

Pamunkes shore, would probably t1.nd very inditl'erent fishing.
REI>RODUCTlON.-Tbe age at. which the Shad reaches maturity and becomes Callable of repro~

dncing is not definitel,y determined; it is g-6ncraJly held oJ fisb~culturist6, however, that the lemale
Shad attains this condition when three or four years old. The 11eriod of maturity for the male, if
tlle relative size of the two sexes be taken as all indication, is much earlier tllan for the female.

Males, or" Buck Shad," weighing Ie..s than olle apd a halfponnds (numbers ofwhiclJ ahvays acconJ

pany the schooll'l of larger fish), are found to be milters, and at the slJad.hatching i'.fationH
especially dUrillg tbe earlier part of the season-the spawn-takers are t'reql\('utly eOlll}Jelkd to have

l'ecourse to these .fish in order to get the milt necessary for the fertilization of HI/.! Pggs, These ftl'lh

Mllnot be more tban two years of age. It appears that the first ])art of the run of fish up the 1'1\'e1'8

cousists almost entirely of males, which precede the females by several days. The records of the
fishing sboI'0S a,gree. with thil:\ statement, th~ir main eateh in the earli\Jf \mrt of the, season being
com(108edof "bucks," with a very sparing iutermixture of "roe Shad," which latter. in tbeir tUrD,

~A. tributnry of the PotomiW RiveT.
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increase in proportion as the season ad\'ances. 'l'he favorite _spawning grounds of the Shad, or

"Hhad Wallows," UJ:il they are term~d by trw fishermen, are on the salldS fluts which bot'der the
streams, and the sand-bars which are found at intervals higher up the river. When the fi~h IUlY{l

rea(\beu suitable spawning grounus and a,re ready to cast their eggs, they moye up to the flats

seemingl,Y iu pairs. The time of t,bis movement is usually between sundown and n p. Ill. 'VlJf'll

in the act of coition they swim close together and near the aurface, tbejr back fins projecting above

the watl'r. The rapid, vigorons l spa:smodic lUo,ements which accompany this op{'-ratioll llfodnce
a splasldug in tlle water which can be plainly heard from the shore l and which tho fishermen
characterize as "washing-.n

Tlle eg-gs are spun out by the female while ill rapid motion. The male, swimming close to
11(>,1", E'jects his milt at the same time, and the contact of egg and milt, and the conlilequent imprep;

nation of the egg, is coincident with or immediately subsequent to the f'je,ct,ioH of the O\'a from tlw
female. The specific gravity of the eKg being slightl;y greater than that of water, it sinks to the
bottom, and, under fa'\"orable conditions, develops and hatc1:.es onto Large numbers of these eggs
are, of course, destroyed by the pred:\ceou8 :lishes that have learnetl to frequent the spawning

grounds of the Shad. A sudden lowering in the temperature of the water maYl and frequent!.)'

does, IJroduce a large destruction of eggs. Flooos, too, bring down mud wbich may smother alIa
destroy vast numbers. But, escaping these casualtiell, they hatcb out in a lleriod of from three to
eight days. Unlike the Salmom-dre, although with a sac relativel.'i as large. the new-born Shad

swim vigorously as soon as they break the shelf, and. according to l\fr. Seth Greeu l make tlleir

way immediately to the middle of the stream, where thf'Y are too small to be au object of prey to

the larger fishes, and where the smaller oncs dare not come after them.
The number of ~ggs in the ovar.y of a Shad, as in aU other fish l bears a certain relation to t.he

size lind weight of the fish. As the result of experience in the artificial propagation of the Shad we

conclude that a ripe roe Shad weighing four or llve pounds coutains from 2(),OOO to 40,000 eggs, tlle

average number being about 2.'),000. A much larger number, however, haR heen obtained from

some individuals. In the fSeason of 1881 we obtained from a single Shad, weighing about "ix
pound!ll oyer 60,000 impregnated eggs j aga.itl, in 1880l Oil the Potomac River, the yield of eggs from
a single Shad was oYer 100,000. These were fuU-sized, thorQughly impregnated, and were hatched

out with a loss of hardly one per ~nt.

SIZE.-A female Shad of Q certain age is always larger than a male of corresponding age. A

genetal average for hoth sexes alou~ the whole coast would be about four pounus, the extremes

for males-being from one and It half to six Jlounds, and fol' females from three and a half to eight
pounfh" the latt-er representing a ma,ximum weight for Shad at the present time; although, in the

early histor.r of the fisheries, there are records of the capture of fish weighing eleven, twelve, il-ud

as much as fourteen pounds. Tbese extreme figurC-l3, of COIl1'5e, are for fish wbioh, in consequence
of the imperfections of the ordinar;r kinds of fishery apparatns, the wa,nt of skill on the part of t,he
fisbermen, or the accideuts of fortune ha.ye escaped for a long period the fate which hefel their less
happy companions and have returned to the riverB ~'ear after ;rear.

FooD.-Tbe shad fr.r, wbich spet.ld thenrst ~ix months ill our rI,ers, IDMt of neoossitj' find their

food therein. From t'xaminatious made of the stomachs of these young fish, they haye bceH

found to feed upon certain specie-s of crustacea aurl insett lan"re, common to the fresh water!!

of ol\r Tin-rl'!. During the spring of 1882 .QOme J.-oung fl'.Yl which were hatched out. at OeDtrlll

fltstion, were confined by Dr. John A. Rsuer in a glass aquarium. through whi(,llt-be cironlatiou

of the water was maintained, and feel -with Co~poda, obtained in large quantities from the

United. States carp ponds. In about seven days after hatclling some of the young-fry w.ere
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obseryed to ellt, and a few du:p'l later they w(\rc all vigorously engag(-'{l ill pursuit of food.

While the ratio of mortality Was largel Aome of tl.w ti~h llIllTj\·ed for ~ix WI'e]'15, tl..If' last I'\peehnen

ha\"iIlg attainp(] a length of eOllsltlerahly wore than lIll inch, alHl a weigllt mallY limp." g-reater
than that n,t birth.

From thf'se experiments we deem it altogether probable tila.t lJIlder natural (~lntlitiollfl the

Copepoda, which are abundaut ill thl' IJotomnc in phHll.:'S freqncllh'd- by the :young Shad, lire their

natural food during the earl,r stages of their exist-ellce. Although we art< able to obtain from the
ri\'er Jate jll the 8e.1Mfm J'O!lllg Slutd wbidl am tIro a,lId a llalf io tfm;'{,; <lud 11 harf inches in

length, I am not aware tllat such examinations lJan~ been mal]e UpOll the contellts of their

o!Itomaehs as to show the cllal:'aeter of their food. III order t() take ObS(,lTat-iolls upon the food

of the Shad at the stages indicated above, I procurcd from the Potomac a Humber of yOllllg

Shad, two to three itleh('s ill length, whieh were placed in the bUl'in under the dU!Il(', of the Unitcd

Statcs Sat-ional MUSt'Ulli. These were tempted with ,·:nintH; l.illd."! of food; o,ystt>rs, liver, stur

geon, amI beef finely chopped were offered successively to them, but tht,,)" delliiIled to take t,be footl.

In Rome cases they would seize particles, Wllich haTing held for an indant tllt',Y would ejeet

from their mouths with eyident exprcflBion of disgust,. r then tried them with fhf'. white of hard~

boiled eggs. This, much to m.r gratification, tlll'J· deYOllred readily. A" ROOll a" tlw particlt.'s

reached the surfllce of the water, the fish 1'(1S('. ,'ig-oronsly lind s('izf'll thell! as tla'y salll, throug"h

the water, but, strallge to say, in 110 casc did I obsern~ tlwm take th~ fooll aft,'r it hall louchcd

tile bottom. This would "cern to <lhow that their food uuder uatnral circumstances ill tal.en

swimming, and {JOnsists }lrooahly of 8wimming crlls(JI{',eauli, or allied form>; of life fOlllld ill snit

water. Later in the seasoll, in conscqucnce of Illy abscrwe frum the city, these fish wen, neg·

lected and fed irmgularly. By wa:y of experiment, Il13d also placed ill this basin a unmber (If

yOUIlg California salmon, alllJ, to Illy liurprise, I disclwered tllat tile young 8had weN' llllr<!uing

and eating them. In sm·eral eaflcs I noticed the Shall with the salmon in tlwir mouths half

swa.llowed. Finally the sahunll llisilpl'eared, and the pn'sumption was dmt tlw.;y llad all ~n

eaten b.y the yOllug Shad. It is l>o!?xihle, therefore, that Shad ill their early lives ,ary their

food with minnows and t,he young of other spedf's of fish. Indm'll, from th(' stomach of II, Shad,

taken in Or\\ of the POllllds at Saybrook, I found an lllldigested minnow two or three inches ill

leugth. In the fresh·water life of the matnre Shad, the fish do not Sf'elll to take food at aU.

Repeat-ell obser....ations of the contents of the stomach show no food whafcver. Occasionally"

howe\,er, they can be induced to rise to a fl~' dexterously cast on the w<tter. This fact is pre·

sumptiye evidence that the desiNl for food, altbollgh Hubordinated to the impulse of reproduction

(which brings them into the river), is n'ot wholl,r lost.

180, THE HICKORY SHAD, OR l£ATTOWACCA-CLUPEA l£EDIOCBIS.

By MARSHALL McDONALD.

N AMES.-This fish, O. medwcris, :lIntchill, waH first bronght to notice in 1815 ill Mitchill's paper
on the fishes of New York, wherein it was described Hutler two llllllles, being called the 'I Statt'n
ISland" Herring, a. mediocril1,llJml the "Long 1~laIld" Herring, C. mattmraecll. The latter ua::l{';

wus adopted hy Storer for tue species, but more rt>ccllt authol'itie", guided by a ralller question·

able. inu>rpretat-ion of the rules of priorit,y, have substituti->d the uame C. 1lIfdiocrit>, heeausc it \rill'!

printed on th~ page preceding tIle other. Mitcllill stat.ed that the •• Long blond" Herring oecu·

pied a midd,le station betwct.:n the Shad and tlle "Staten Island" Herring, but it seems strauge

that 80 accomplished an ichUll'Q!ogist should Dot have at once perceived the identity of the two.

1'be nmne'umediocris" was founded upon small specimens. The names given this species g,re as
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varied as those of the river HerrillgB. The name H Mattowacca" is of Indian origin, and is per

haps t.o be llreferreu. It is said by De Kay to have been derived from the Indian ll&me for Long
]<;]ancl, JfattoU'aka or .J[attolNI-:r. De Ka;r alBo giveB the llltmes of "Fall" Herring and ,. Shad"

Herring, (\nd st!l.tes that in the Connecticut River they are called H TVeesi.ck," a name wbieh from
personal knowledge Wtl can state as having heeu long in disuse in that loculity. The llame "Hick

ory" ShAd is applied to this species on nlll1u,rtB of the coast from Cltpe Cod to Florida. It is used
ih the Uhesapeukt, amI in the Albemarle regious, and 011 the Ogeecbee, Savannllh, and Altamaha
Ri,ers, when' it. is familiarJr c,aJlcd "Hicks." In the &liut JOllll'S HiveI' tbe. llame "Hickors" Shad
is alISO uwd, and in the Alabama River it is applied to this or to some closclr related speci~fl. Tile

derivation of the lIa,me li HiekofS" Shad e11nnot easily be traced. It may be tilat tue word "Hick·

ory" is used in a derogatory 8ensc, but a more reasonable explanation is that it referf'; to the

!o1hiped markings on the fish, which resemble tbose uIlOn the coarse cotton fabric hnown in the
Suutll as "Hi{lkory," anti frequelltl~y used b~- tIJt; fishermen.

III the Potomac the species is callet! the "Tailor Shad," or the "Fresh·water Tailor," in con

tradistinctioll to the bluefish, Which is caUed the" Salt-water Tailor." The comparison between the

bluefish and this species is doubtlesl:l due to a fatwied resemblance between their jaws, thosc of

the "Tailor Shad" being very long aud strong. The" Tailor Shad ,) mar he distingl1ished from the

common Shad and from the ri,·er Herrings br the extreme projection and thickness of the lower
jaw. This specie... is in some ri\-ers called a "Forerunner," from tbe fact that it makes its appear

ance OIllortly before the Shad.

It is the opinion of Mr. I'erle)-' that the B<>-callcd ., Qnoddy" Herring, taken in Passamaquotlll,y

Bay and .icinity, belongs to this species-a rather questionable decision and one which needs

confirmation.
GEOGRAPHICAL DISTRIBUTION.-The "Hickor~' Shad" is most abundant iu the rebtion

between the Chesdpea,ke Bay and Altamaha Ui\'"er and intermediate waters, ascending the rh'crll

as high as the Shad. In the Saint John's River it is somewhat abundant, making its appearance

t1le first or second week in November, and sbortly before the Shad. North of New York it bas
not been obMlIrved to enter the rivers in any great numbers, aud there is no record north of Oapc
Cod of its haying been seen in fresh water. In the fall small school!> of them occasionally eutel'
the /.Jmckish estuaries and tidew8)'s of Cape Coo. Hickory Shad are taken to some extent by

the mackerel gill-net fishermen of Maine, together with young Shad and Blue·Bock Herring, and are

doubtless found off the month of the Bay of }<~undy; altbougb, as has ahead)' been stated, their
ident.ity with the (, Quoddy" Herring is by DO means pro,'en, There is no record of their presence
ill the Gulf of Saint IJawfenoo.

AnUNDANCE.-In the Alta-Illaha Hiver, Georgia, the catcllof H Hickory" Shad is equal to that

of "Common" or ,. \Yhite" Shad, and in the IIIarkets they sell for more than one-half as mucb, In

t.he Saint .Johu's River the;r are not exceedingly abundant, and two HHickory" Shad are equal in
value to one" White" Shad. In the Ogeechee and Savannah Rivers the proportion of tbe catch
or the" Hickory" to that of "White?? Shad i!;l about one to four. All taken here are used for locnl
consumption, and are sold at priC('s equal to about one-half of the White Shad. In the AlbemM'le

they are less abundant than farther south and are of less value. Here they are sold with the ber

ring for local consumption, two of them connting for one llening, or are nsedfor manure. In the
Chesapeake region they are not highJS esteemed, a-lthougb great quantities are sold by hawkers,
especially in the citiea, where people are not well informed, under the name of "Sbad-" At the
----------------~

JFu.herlea of New BI'UlIJII'friek, 185a, p. 209.
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beginning of the season hundreds of men may be seen going about the city of WashingtoD with
strings of these fish, which they cry for Shad, and which with great insolence they Il:teSS upon such
would-be purchasers as are inclined to question their genuineness. In tbfl pound-nets of the Ches·
apeake in the beginning of the r.;eason they are caught in immense numbers, and are shipped to
the ma,rkets with the true Shad until their price fans below three cents apiece, after which they are
sold with the Herring, one counting a8 two Herrings. The" Hickory" Shad are occasionally seen
in the fan and winter in the New York market. Mitchill, writing in 1814, remarks: "Some call
this fish the 'Shad' Herring ami some tb e 'Fall' Shad. lIe is reckoned to be almost equal to the
Shad as au article of food." Storer states that in Matlsachllsetts it is a lean fish, and not U8ed for
food.

Concerning the "Quoddy" Herring, Perley writes that in flavor and excellence it ranks only
second w the best Shad of the Petitcodiak.

SIZE.-Mitchill states that the length of this :fish is frequently twenty to twenty-four inches,
its depth is often four and a half to six inches, and that it sometimes attains a weight of four or
five pounds. At the present time, howcnr, the size of thc fish is much less than that described
by Mitchill. The largest full-roed specimen observed by Colonel McDonald cannot have exceeded

three to three alJd a half ponnds in weight.
REPRODUCTION.-No observations have been made on the breeding habits of this fish, but it

is almost certain that it spawns in spring, like the other members of the family, but whether ill
salt or fresh wat.er bas not been ascertained. It seems more than probable, however, that it

spawns in fresh water under the same condition8 as the Shad, at a little earlier period.

39F



T.-F AMILIES RELATED TO THE OLUPEID~.

181. THE MUD-SHAD-DOROSOMA CEPEDIAliUM.

The family J)QTosomut-idre is represented on our Atlantic coast by a, single species, the ., Mud
Shad," Doroso11la cepedianu1n, which is abundant in brackish waters along the coast from Delaware
Bay southward to Mexico. In the Chesapeake region it is known as the "Mud.Shad," """inter
Shad," or" Stink Shad"; in North Carolina as the" Hairy-back" or the" Thread Herring"; in the
Saint John's River as the" Gizzard Shad," II Stink Shad," or ""'''bite-eyed Shad."

The names "Gizzard Shad" or "Hickory Shad l) refer to the peculiar muscular stomaCh, which
is of about the size of a hickory-nut llnd is i'haped like the gizzard of a fowl. The fish ill found in
brackish waters, or in the sea, for the whole length of our coast. It enters all streams after
becoming land-locked in ponds, amI throughout the whole Mississippi Valley it is permanently

resident in large numbers ill the larger stream8 and reservoirs. Since the construction of the
canals it bas appeared in force in Lake Eric and IJake Michigan.

'l'his fish is extremely ~1bundant in man.r localities, particuhu:ly in the Saint John's River,
Florida, where it becomes an annoyance t{) the fishermen by getting into their nets, several hundred
bnshels being sometimes taken in a shad net. They are also sometimes annoying to flshennen
using gill-nets for catching mullet. In the Potomac they are abundant and attain a maximum
size and weight. Their flesh is coarse and not delicate in flavor, but they are by no means
unpalatable, and on the tribuwies of the Chesapeake they are extensively eaten by the negroes.
In the Saint John's River they are made into gua,no. A factory for thi:" purpooo was in existence
in 1874 at Black Point, a.bove Palatka. They ureed in summer, and are supposed to reed, like tue
Menhaden, to a grMt extent upon the bottom mud, from which, after swallowing, they separate
the organic contents.

In the Great Lake regious the Gizzard Shad is sometimes split and salted as U Lake Shad," but
it probabl~' meets with littl~ sale, owing to the interior qualit;y of the :flesh and the presence of the
vast number of small bones that make up the skeleton. It is usually thrown away by t,he fisher
men, and when brought to market it is only bought bytbe poor or the ignorant. It is not infre
quently seen in the markets of Washington in spring. In the W68t it is sometimes seined by
farmers in winter in still places in the rivers and peddled about the town","

182. THE TARPUI[-JtE6ALOPS TllRIS80IDES.

In our waters the most important member of this family is the Tarpum, Megal.opa thrUsoidtJs,
an immense herring-like flsh, which occnrs in the Western Atlantic and in the Gnlf of Mexico,
ranging north to Gape Cod and south at least to Northern Brazil. It is lKImewhat abundant in the
West Indies, and stragglers bavebeen taken as far to the eastward Il8 the Bt'rmudas. This
species attains the length of five or six feet, and is {l()verOO. with enormODS circular scales of one

inch to two inohes and a half in diameter, the exposed portions of which are cove~ with a
silvery epidennis. The fish, when aJiv6, presents a very brilliant metallic appearance, and the
8C8Jes are much prized by cunOBity hunters and for fancywork in the Florida curiosity sbops.
They are a staple article of trade, selliuK for from ten to twenty.f\ve cents each,-the priee paid to
.the ftsbennen being about fifty cents per d~n.

610
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The sailors' name for this tlsh, by whicl1 same nume it is also known at Key West, Bermuda,

Brunswick, Georgia, and elsewhere, is "'l'arpum" or "Tarpon." In Georgia and Florilla it is com
monl;y called the "Jew-fish," a. Ilame also applied by the fishermen of South Florida to a specie.a
of llercoi,l which has alread,y been discussed. It is the" Silver·fish " of Pensacola, the" Grande·
Ecaille" (Large<scale fish), or "Grand;ykye," as it is pronounced and sometimes spelled, lllld the
" Savunilla/' of Texas.

The species can hardly be said to be comlUon 011 our Atlantic CO<lJ;ts, though from fifty to one
hundred specimeus are douutless taken eYery ,year between Florida and Uape Uod. In 1874 and
1875 none were caught in the Saint ,John's River, though several had been brought in during the
previous wintcr, In the Indian lth-er rCl!ion these fish are sometimes harpooned.

Mr. Stearns contributes tho followiug' notes upon the fish, us obRerved b;,>- him:

"' The Silyer.fish, or GramIe Ecaille l is common everywhere OIl the Gulf eoast. It is an im·

mellse and acth'c fish, pre;ying- eagerly upon school" of young fry, or allY small fish that it is able
to receive into its mouth; amI in pursuit of whkh it aflcends fresh-water rivers quite a long distance.
During September, 1879, I saw large numbers of Silver-fil,;h eight or ten miles up the Apalachicola
H,iver, and am told that that was not an unusual occurrence. They go up the Homosassa River in

Florida, and sf.l\'eral of the Texas rivers, so I have subsequently leamcd, The Tarpulll will take

a baited llOOk, but it is difficult to handle and geldom landed. The Pensacola seine fishermen

dread it while uragwng their seines, for they ha\"e knowu of perSOllS ha.ving been killed or sevcl-ely

injured hy its leaping against them from thll seine in which it was illclosed. Enm whCln it doe.a

liOt jnUlp over the cork·line of it seille; it is quite likely to break through the netting before lamled.
I haye secured S(lveral specimens, the smallest of which weighed tllirt,Y pounds and the lar6"est

about seventy,five pounds."
The Tarpum is sometimes eaten, and is said to be V~Jry palatuble. l

183. THE BIG-EYED HERRING.

The ,. Big·eyed Herring" or "Ten.pounder," EIQ}IS saurus, wa<> described by Liunreus from a.
Caroliua specimen sent to him by Garden. It occurs all along the coa"t from Martha's Vineyard
Southward, but only in the summer iu the northern palt of it~ range. It is cosmopolit{l.n in it.a

distribution, occurring throughout the West Indies, on the coa<>t of Sonth America, on both coasts
of Mexico, at the Cape of Good Hope, in East Africa; Arabia, und Uhiua. At Fort :!\ia,eon it is

known as the "Horse Mackerel." It is rarely or Deyer eaten in the Unitetl States, its Besh being

Said to be dr,Y and bony.

184. THE ANCHOVIES-EliGRAULIDlE.

A species of Anchovy, Stolephorus BrQwni, is extremely common about Fort Macon, where it

IS known as the" Sardine" and occurs in large oohools, Specimens of this and of all allied species

(So Mitchilli) are occasionally taken in the vicinity of 'VoDd's HoIl; Massachusetts, and in greater
abundanoo in New Jersey,

The presence of a true Anchovy in America wa~ first announced by Professor Baird in 1854.
A specie8 was noticed by Mitchill, but its relations to the Anchovy of Europe were not recognized.

In his Heport on the Fish of the New Jerses Ooast, Professor Baird remarked of 8, BrQWIli: "The

AnChovy lOade its appearance early in August in the shallow waters along the beach, though of
V"ery small size; it 8ub8equently became more abrlDdallt, and towards the end of the month, while
haUling a lat'ge net in the surf, maDy were taken, measuring over six inches in length; as the

lBee statemetlt of W, H, Hurtall, Foreet and Stream, ii, 1674, p.324.
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meshes of the net were large, a great portion escaped, but with a seine properl;r constructed

enough could be secured to 8upply the American market. I procured severdl Bllecimeus of this
fish in 1847 at tile residence of Mr. Auduboll, on the Hudson Rh'cr above :New York."

There is little reason to doubt that this species of AnellOv,Y might be prepared in l;alt or in

paste, like tha,t of EnrOlle, and that, the reSUlts would be equally satiflfaetory; as all actual fact,

however, most of the Anchovies put up in Enrope do llot belong to this genus at all, but are
simply pilchar,ls or sprats llreServed in a peculiar marlller, the name"Anchov;y" having come to
be t1cscI'iptin~ of a peculiar met-hOt] of preparatiou ra,tIter than of the fil5h which is prepared.
0111' AnclHlvy has recelltl:y hC(\ll sold in considerable Tlumbers in New York under the name

""\Yhitebait," although the fishermen distinguish it from the true" Whitebltit," the young of the
herrillg, caliitJg it. "SpeariIlg,'ll

CALIFORNIA .A.NOHOVY-STOLEPHORUS RING-ENS.

The Arwho\'J' of the Pacific coast is reported by Jordan to be of little economic value. Tbe

cOllllllonest form is what he calla the California Anchovy, Stolep}wru8 ringeR8, and which is thu~

descrilled by him:
"This species is eyerywhere known as the Anehov.y. It rt.'.aches a length of about six inches.

It ranges from British Columbia to Chili, aIllI is probably found on the coast of Asia also. It is
found in sheltered buss, and is everywhere extremely common, but rather more abundant south of
Sail Francisco than northward. It serves a& food for the larger species to a greater extent than

allY otber l5iugle species. The salmon, bonito, mackerel of all sorts, barracuda, sea,busl:I, the

larger flounders, and, in fact, a majority of the larger fisbes make a large percentage of their food

of Atlchovy. At San Frandsco it is occasionall,}' brought into the ma,rket. Some attempts have
bel'll made to pickle them with spices for the trader but this amounts to little as set. A great
many are salted by the Chinese, who U6e them as bait for the f1.oundera and rock-filSh. Two
other 8pecies of Anchovies, StOUpMJ"UII compreJ/SlU (Grd.) amI Btolephoru8 delicatis8imUB (Girard),

abollnd south of Point Concepcion. They have no l"oouolUic value."

185.-THE LADY-IPI8H F.unL'Y-ALBULID..al:.

The Lady.fish, Allnda vulpei, oceurs in the West Indies, in the GuIfof Mexico, on the Atllmtic

and Pacific coasts of North and South America, and l'Itl1lgg1ers have ueen fonnd in the Western
Atlanti~ as far north as Cape ODd. It is alao found about the Bermudas and Cape Verde Islands,

in the Indian Ocean, the Red Sea, and on the coast of Japan. ·With lliI it is usually called the

"Lad;".fish"j in the Bermudas the "Bone-fiSh," or "Grubber." At the Bermudas large schools
are taken, and there considered most excellent food-fi.l:'Ib. From personal observation I can testify

that their rel1utation is by no means a false one. The "Lad,}--fitlh" doubtle88 occurs about Key
West, although the Na.tional Museum has aQ yet received no specimen from that looaJ.ity. The

8~ies iB fOllnd in some numbera ill San Diego Ba~", on the OOllBt of California, where it is taken
with the mullet. On &CCODUt of its beaut-ifnI 00101" it sells readily, but iH not e8PectaJly esteemed
as II table fish.

186.-TKE MOON-EYE .ll'AIllLY-HYODOJlTIIl&

Three species of this family are known by the names of "Moon.eye," Hyodon ter~ La 8ueurt

"Toothed Herring," Hyodon a,losoides (Rat) J. &; G., and "SjIver Bass," nytHltm ~p8 Jor. &
Bean. The first;,named species is abundant throughout the Lake region and the le1'gertrlbutarie8

I J. C. Brevoort states that ..-hile troJIiDg In Augnst, 187:1, near New York light-llhip. every bluefish eapillnoil .....,
go:rged with the American Anchovy. Tile Anclulvy ill~ by .lting or by grinding iDt.uilDe ~...ntb_to
They may be can.ght wlth. tine -pn.ne-neta. .. . ..
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of the Mississippi; the second is found in the Obio Valley and northward to the Upper Missouri
and Saskatchewan; the third is confined to the rivers of the Soutbern States. None of the
species occur east of the AUeghanies. They are little valued a.s food.

THE )'IOON·EYE-HYODON TERGISUS.

The Moon·eye is a handsome and gamy fish, taking the hook readily, and feeding upon minllows,
(ll'ustaceans, and insects. It reMhes It weight of one to two pounds. III J~ake Pelliu, according to
Dr. D. O. Estes, llin some seasoDS they seem to be quite plenty, and at others but vcr,y few arc
soou. On the whole, I have always regarded it as a. mre fish. They are vigol'ou.., bit.·rs, aDd are

. as gamy as the striped bass (Roccus saxatilis). They take freely the minnow or fly, and are oue of
the smartest of fishes. The.y will come up, taste of It fly, let go and bo gone before the augh~r bas
time to strike. 'l'herefo1"e, to be a 'lIoon·eye' fly· fisher, one must. be very sharp and not read a
book while casting, as I once knew a man to do. As to his being a food-fish there is 1I0t a single
doubt. I at(l one this very morning for my breakfast, and it was excellent, the bones being far
less in number and of larger size than in the herring."
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187. THE SUCKER FAMILY-CATOSTOIrrIDlE.

By DAVID S. JORDAN.

The members of this family, known as "Suckers," "l\:'Iullets," "Ited Horse," uBuffalo fish," ew.,
are e.xtremely abundant in all fresh waters of the United States, no stream or pond containing
fish at nIl beiug without them. As all of them reach a length of more than a foot, and are found
in the markets, all must be considered 118 food-fishes. In all of them the flesh is coarse and flavor·
less, and the number of small bones is provokingly great. They are therefore always the cheapest
of :fi"b·food, while from their great numbers they form a la.rge }Jercentage of the food snpplyof
the country. Their value is no more than the cost of catching, and often less. The Suckers feed

on mollusks, insects, entomosttacans, fish-spawll, and some of them cbiefly Oil mud. They rarely
catch other fishes. Like the Cyprinid.ro, they form a large Illttt of the footI of the larger carnivorous
fishes. The Suckers spawn in spring, many of the species ascending small s~reams for that pllrpose.
At this season great numbers of them are speared or soared on shallow rapids. The distribution
of tile different species can be ascertained by reference to the check-list, and only a few of the most

important need be mentioned here.

THE RABBI'l'·MOUTH SUCKER-QUASSILAlUA LACERA..

The "Rabbit~month,""Bare-lip," "Split-mouth," or "May Sucker" is found in abundance in
many rivers of Tennessee and in some streams in Ohio. It reaches a length of about eighteen
incheS, being one of the smaller species, but its qualities as a food-fish are said to be better than
usual in tbis family.

THE RED HORSE-MoXOSTOMA. MACIWLEPIDOTTrM.

The common "Red Horse" or "Mullet" abounds in most streams westward and southward of

New York. It reaches a length of two feet, and is a market fish of importance. Its coloration is
attraetive, but its fi~b i8 ta'8te.les'il and coarBC. Numerom. other spedes olOOo(',ly rcl.ated to the Red

,: HOTse, belongin/or to the genera of Moxo8toma, Minlltrema, and Plarophary7U1J, am found in the waters
of the West and South, aJl going by the general names of Red Horse, White Sucker, and Mullet.
All are alike poor as food-fishes.

THE CHUB SUCKER-ERIMYZON SUCETTA.

The "Chub Sucker," "Sweet Sucker," or "Creek-fish" is one of the most abundant I:l.ud widely
diffused of the Suckers, being found from Maine to Texas. It is one of the smallest species, reach·
ing a length of little more tban a foot. It is Dot essentially different froUl the rest as food. A
closely related species (E. Goodei) abounds in Florida.

THE COM:MON SucXER-OATOSTOMUS OOMMERSONI.

The eommon "Brook Sucker" is the most familiar and generally abundant of the group. It
inhabits all bodies of water, large Bnd small, from New EnglB.nd to Colorado. Inthe Great J,aktlS

ti14 ' .

..~~~:(~. ~) -W "--••.u -q..,t.7A<..a~
~ til " "',.~"''''''',,~, ~,~_ "&£c~..e~"",,~ -,~:~~,~, ,



THE BUCKERS. 615

it reaches a length of two fl'tlf. or more. In small brooks it is mature at eight or ten inches. It is

a soft, poor fish. It varies mueh in size, colo!", and form in tile different streams. It bites at a

smaH hook baited "\"ith a worm, and is one of the numerous tri~e of boy's fish which may be found
on every urchin's strillg.

All the lakes and rivers of the Rock;y Mountain region and tlJe Pacific slope are inllabited

by One or more speeies of this genus, or of the aUiecI genera Chasmistes an(l PantosteuJI. In Utah

Lake, said to be the "greatest Sucker-poud in the world," are found Cato/iwmus fecundUl> and
ardens, Chasmistes lior'lIs and Pantostc'us ptatyrhynchus, all in abuudaJlce. In I..all:e Tahoe, Ol/w.

stQmus wlwifnltis; in the Sacramento C. occidentalis; in the Columbia. C. macrochilw; in Klamath

Lake, ChasmiJJtes luxatuiJ and CIt. brevirostr'iI,;, abound, while in the Great Lakes and all waters

thence to Alaska alld the AroNe Oc{~a.n C. IOllgirostris is an impOitullt food-fisb. The Stone

roller or Hammer· head Sucker, CatostofJIus nigricans, abounds in mm.t waters frOlll the Great I.Jakes

southward. The dtone-roller is extremels abundant in every running stream in tlle North and
West, where its singular, almost comical form is familiar to evelJ' scbool-boy. It deligbts in rapids

and shoals, preferring cold and clear water. Its powerful peclorahl render it a swifter swimmer
than any otller of its family. Its habit is to rest motionless on the bottom, where its mottled

colors render it difficult to distinguish from the stones among which it lies. When disturbed it
darts awa;y very quickly, after the manner of the Mheostomoids. The.y often go in small schools.

I have never found this fish in really muddy water, amI ·when placed in the aquarium it is the first

fish to die as the water becomes foul. Although called the "Mud Sucker" in the bOOKS, it is most
characteristically a fish of the ruuning streams. This species reaches a length of about two feet)

and is often caught in its spa,vning Sl~asou br meaus of a spear or snare" It if;, like C. Commersoni,

a" boy's fish," and not worth the eahuA'.

TltE BLACK HORSE-CYCLEPTUS ELONGATUS (Le S.) Ag.

The II Black Horse," II Gourd-seed Sucker," ":Missouri Sucker," or "Sllckerel" is found chiefly

in the river channels of the Ohio and Mississippi. It reaches a considerable size, weighing five to
twelve pounds, and is said to be a much finer fish in flesh than uny other of its family. The writer

has had no opportunity of testing this.

'l'HE. CARP SUOKER-CARPIODES CYPRINUS.

The different species (IctiobfUl cyprinus, carpio, etc.) known as "Carp," "Carp Suckers,"

"Spear-fish," " Sail-fish," II Quill-back," ere., abound in all the larger bodies of water south and
west of New York as far as the Rio Grande. The species are probably but two in number, very
~imilar. They reach a weight of fonr or five pounds, and form au abundant but not excellent food.

THE BUFFALO-FISRES.

The three species known as "Buffalo-fishes" (Ictiobus bubal'Ks, urus, and C'!Jl,ri'IWlla) are found
mainly in the river channels of t.he Mississippi and itlS tributaries. They are the larg{'st of the

Suckers, reaching Ii weight of fifteen pounds or more. In the Mississippi and Ollio Valleys they

form a large pllroontage of the food-fish consumed. They usually bring a better price than the

srnallerSuekers, excepting the Black Horae) but at the best they are coarse, poor fishes, the l1esh

being full of amall bonea and 8CB1'Cely worth the trouble of pickiug. The Buil'alo-fl.sbes are found
by l"rofel380r Forbes to feed on small cruata.ooans more than do the other Buckers, aud lesa on
mollukfl.
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188. THE CARP FAlIILY-CYPRlliIDA!:.

B;v DAVID S. JORDAN.

The species of this family known as H MilllJOWS," "Ohubs," "Shiners," and ,( Dace" literally
8warm in all of the fresh waters of the Uniwtl StateR, as ill those of Europe and A.frica. Most of
them reach a length of less than six illl~hes. Such have of course no yalue as food. They are,
however, important aa furnishing the greater part of the food of all our carnivorous fresh-water
fishes-the bass, perch, t,ront, pike, etc. A few of our specieB reach a considerable size, especially
in the Sierra Nevada region. Some of these become food·fish of importance. The fiesh in all is,
however, deficient in tlavor and full of small bones. Not one of our native species has any high
money valuer and ouly the Carp COyprinus oarpio), of all the family, can be compared as a food-fish
with the perooids and salmonoids.

Most of the Gypriuida: are carnivorous, the smaller species feeding upon insects, fish-spawn,
etc. Man;r large individnals are quite voracious, some of them being \'er.y destructive to young
trout. All of them flpawn in spring, some of them running up small brooks for that purpose.

Some of the more important of our Cyprinidre are the following:

THE GOLDEN SHINER-N01'EMIGONUS CHRYSOLEUCUS.

This flsh, the American representative of the European Bream, abounds in mOISt rivers eaat of
the Great Plains. It is a sluggitili fish, frequenting ponds, bayous, and cut-oft's, preferring those
in which the bottom is cove-red with aquatic lllants. It reaches a length of neady a foot, and ie
sometimes brought to market.

THE CHUB OF UTAH LJli:E-SQUALWB RHOHALl1lUS.

This species is excpssivelyabundant in Utah J~ake, and as it a8cends the streams to spawn
almost siwultanoousl,r with the tront (&limo puryuratus), it is extremely destructive to the young
of the latter. It is taken in considerable numbers in seines, and is sold in the markets of Salt
Lake Cit.y and other towns. It reaches a length of nearl.y a foot.

NUmerolls other species, belonging to the same genufl and Bimilar in size and habit.!l, abound
in the region between tile Rooky Mountains and the Sierra Nevada, and 3re used as food by the
lndians and by the white settlers. Among these are S. niger, S. putpur8U8, S. ~BU8, S·lHl!llr

dora, etc. Species very similar abound ill Europe and Asia.

SQUALlUS GmBOSUS.

The" Ohub" of the San Francisco markets abounds in the Sacramento River, and is taken
in great numbers. It reaches a length of about a. foot, and is eaten chiefly by the OhineBEl.

GILA,. ELEGANS.

The various I'Ipeeies of Gila abound in the baain of the Rio Colorado and Rio Gila, and are
nsed lUI food in New Mezioo and Arizona. They reach a length of about eighteen inohea. Gila
elegans, YobuBta, and Grahami are the principal species.

bE SACRA1\:lENTO "PIKE"-l~TYCBOOHILus OREGONENSIS.

This species abonnds in the Columbia atld Baeramento Rivers and their tributai'ies, where it
is nsnally known &s the H Pike." It reaches a length of three or foUr feet at le&.st, a 8iz6 much
greater thlW that of any other of our reprp.sentatives of tbis famil)'. A greet m&nyare brougbt
into the markets of Ban Franoiaw in the winter. Its fiesh is ·of oolil'se not much esteemed. A
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second s~cies (PtychockilUJI Harfordi) accompanies P. oregonenm in the Sacramento, and is brought
with it to the markets. A third species (PtychochilusluciUJI) occurs in the lower conrse of the Rio
Colorado. and is said to reach a still larger size-a length of ii,e or six feet.

:UYLOPH1LIlODON CON()CEPHALUS.

This species occurs with FtyclwckilUIJ QTcgonCllsw in the S~rlLmento, and is brought with it

into the markets. It reaches a size scarcely less than that of P. oregrmenlfis, but is less plentiflll.

MYLOCHILUS CAURINUS.

This species abounds from California to Puget Sound ill all tlJe streams of Oregoll j \Vashiug

ton! and Idaho, and often enters the !>ea. It reaches a ltJllgt.h of little lllore thull a foot, lind is
little used for food where trout and other better fishes abound. Its great numbers, howeyer. give

it a special claim to notice.

THE SPLIT-TAIL-POGOl'i ICHTHYS MACRULEPIDOT1JS.

The "Split-tail" is very common in the Sacramento, anll is bronght in considerable numbers to
th8 San Francisco market. It reaches a length of abont eighteen inches.

THE FALL-FISII-SE'tDl'ILUS nULLARIS.

The II Fall-fish," "Chub," "Roach'" or l( Dace" is abundant in the streams of the Eastern and
Middle States east of the Alleghanies. It reaches a length of eigbt.een il1Clles, being the largest

of the Oypriniila east of the Rocky Mountains. It has no special importance a,s a food-fish!

although often taken with hook and line. According to Thoreau, the Chub is a soft fish and
tastes like brown paper salted.

THE HORNED DACE-SE:M:OTILUS CORPORA-LIS.

This species abounds in all small streams and ponds from Western Massachusetts to Nebraska
and southward. It reaches a len~th of about a foot, and is par excellence a small-bos's fish. Large
speeimeue are often found in streams which the bo;r can step acruss! aDd a small hook baited with
an angle-worm will draw the fish from its lurking place. The II horns" in this and otber Minnows

and Ohubs W'tl dermal excrescnccs developed on the males in the breeding seasoll.

THE HORNY·HEAD--CERATWHTHYS BIGUTTATUS.

The" Horny·head," H River Chub." or H Jerker" is oue of the most widel;r-<1iffused of fresh.
water fishes, occurring from New York to Utah and Alabama. It reaches a length of ten or
twelve inches. It inhabits larger streams than the Horned Dace, which delights in little brooks.
It takes the hook readily, and throughout the Sonthwe6t forms a source of satisfaction to the
juvenile angler. The flesh of this and other small Oyprinidre is very palatable whell fried crisp

800n after being taken from the water.
PLA1'YGODro GRACILIS.

Toward. the Northwest thiB Chub takes the place of the preceding, and reaches a. somewhat
larger size.

'rHE SHINER-]\fINNILUS COliNUTUB.

The U Shiner," "Red-tin," or "Red Dace" abounds iu all streams from New England to Kansas
andAla.batna, being in most waters more numerous than allY other species. In clear! 0001

lake.e ita often found in great schools. At the mouths of Wlall rivers in Lake Michigan
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hundreds of them can be taken in a short time 011 a small hook baited with worms or flies. This

~pecies reaches fl length of about ku inehef;. It llSfli8tS to 8well dlP urchin's string, but has no
tangible importance as a food-fish. Its flesh spoils YN'y quickly after the fish is taken from the
water, Lenuc the name" Rot·g-ut MinDow," alJplied to it in Alabama. A large part of the food of
the black bass; trout, and other predatory fish is contributed by the Shiner and b;r its numerous

congeneri;.
THE CU'l'·L1PS-EXOGLOSSUil1 }iAXILLINGCA.

The "Cut.lips," uDu;\,' Chub/' 01' "Nigger Olmb," tias but a Darrow distribution, being found in
abundance only in the basin of the Susquehanna. It reaches a length of six or eight inches, and
has no economic importance.

LAVINIA EXILICAUDA.

'l'his species is found in some abund:mce in most stream~of California, and comes occasionally

into the markets. It reaches a length of about fifteen inches.

ORTHODON :UICROLEPIDOTUIll.

This apecies occurs in most streams of California in considerable abundance. .A. good many
are sent to the market of San Franci,wo, where they arc eaten by the Chinese. It reaches alength
of about eighteen inches.

HARD-MOUTH-A0ROClIILUS ALUTACEUS.

The nard·mouth Chub is found in the rivers of Washingtol.1 and Oregon. It reaohes a length

of about a foot. hut if; only rarely eaten.

189. THE CARP-CYPRINUS CARPIO.

By RUDOLPH HEBsEL.I

THE RACES OF CARP-THEm HISTORY AND HABrrs.-The Carp, Cyprinus carpio, of the

family Cyprinidm, has a toothless mouth, thick lips, and four barbels on the upper jaw. In place
of the usual teeth of the mouth there al'e a number of st<lUt teeth on the pharyngoeal bones, which
are arranged in three rows. It baR one single dorsal, which is longer than the anal. Both these

fins have at their origin, on the anterior edge, It Rtrong ray, which is serrated in a downward

directiotl. The caudal is of semicircular shape, and the natatory bladder is divided into two

sectiolls; With connecting air-paii!sage. The scales have an entire edge, and the body is compressed

011 the sitles, The general color of the back and sides is a dark olive-brown, the abdomen often
of a wLitish·ycllow or orange tint. The coloring depends, as with all fishes, partly upon tbe age

and season, partly upon the water, the soil, and also upon the food of the fish,
Be it remarked that the Carp, which has Qccasionally been compared to the buffalo·fish , baa

LlO resemlJlance to it, with the <'xceptiOlJ of the >!limilaritJ' of their coat of scales; neitber does the
flesh of the buffalo-fish ever come up to the excellence of' that of the Carp.

The Oarp was, in all probability, originally introdnced into Europe from Central Asia many
centuries ago, am] is lWW common ill most of tbe large rivers. In 80me parts of Europe, princi

rJRlly in Bohemia, Austria, Sout!Jeru, Conu.-al, and Northern Germany, it has become domesti

cated.

The Carp is alleged to have been imported into England in the year 1504. In Austria, which
possesses the most extensive carp fisheries in Europe, the culture of the Carp can be traced as

far back as the year 1227. The Emperor Charles IV of Germany, by granting sundr;y privile~es,

1 E:dract from Report of United State/!: l'il'lh ComD1ie8ion, pal"t iv, 1875-'76, pp. 965-876.
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favored Ute ('stablisbmcnt of ponds ill his dominions, and tlw monk" Wt're e"lH'eilllly assiduous in
th~ cultnI'(.' of ti~h in Tl(llIdji,. A" (,\\TI~· aR ill\,' first half {jf th('- 10urt(,(.'1Itll eentury, Bolwmia IHld its
first Iarge carp popll, llud tltp ('lIltlln~ of til is fisL progr(.'ssed ill til at country, as also ill Polllnd,
anu that dist.rict wbleb now compri"es Gt'l'llllHl Austrill; alE'o ill 1Jpper LU<'llti1;l, Sa:XOll~Y, 8ilt·t;ia

antI Ilavada. A ce!eurated estalJlishmellt for (,lIrp-cnlture, witll larg-t'j exteusin~ !)()Jlth, was

locateJ, as earl~· as. the fourteenth cl'ntnr~', near the towu of \VittiuglHt, ill Bolwmia, Austria, The

firo;t lwgillning of it lllay be tl'lu;ed. uuck to tlw ."f':u VlI;'. At that tilllP the lordS of Rosenberg

called into existence and maintaillctl for ceuturll'!; tllesp estal,ljshlllPlltt; on a licalp so extt'lmive

tlmt to this da~v the,\" are the admiration of tlH' Yisitor, tl.lc main parts haYing survivel], wllil(~ the

raCil of the HOBen uergs hus hillg vee tl ex t.inct.
TlJe manor of 'Vittillgau 8u:lfpr('d greatly from the calamities of the Thirtr Yenrs' "'aI', and

wit-h it, ill conseqlwllce, its fif\h·culture. The lat,h>r only reeo\-erpd tLe em~cts of it after TllIsRing,

together with the large estate of a riell nlona",tery of Ow saUJl> I1ame~ in the year ]670, illto pos
session of the princes of Scllwarz£'uberg, their pn'8('nt owners. Tlll:' extent which carp-culture

has reacbeu. 011 these princely domains will be seen from the circumstance that their lIrtificial Jl()Jlds

oomprise all area of no less tImn twenty thousand acres, The proceeds amount, to about,:Ii ve hundred
thousand pounds of Carp per fl.llllUlll. The ponds of tIlt'- princes of Schwal'zcnLerg are probably
the most extcnsin' of the kind on the glohe. 'I'he,\ am usually situated in sOllJe undulating low

land couutry, wbere <,mall valleys lmve been dosed in uy gigantic dams for the purpose of fortuiug

reservoirs. Similar e.stablishlllents, though not eql1all.,· extensive, are found in the provillees of

Silesia and Braudenbllrg; as, for instance, IH'llr BreshlU and Cottbus, ill P('itz and Plcitz. \Yhieh I

visited last ;...ear. III n."lsse·OasseJ~ IIano\'er, Oldenhurg, l\1eckkllburg, and Holstein there are also

many hundreds of ponds, llOIle of t.J..tem covering more than a few aCTes, but almost ever:r large
farm poSSCSSilig at least Olle of them.

It will be ea,sily understood that after such all {'xdusin' eultum in pOlHIs, continm>d through

centuries, as also an existence in open water, wlH're the Cyprinidre were left. more to tlH'Illselvel', a

uumber of varieties or rather genuine species Cyprinu8 carpiu. showing striking differences from

the races, were developed: these races, though derived directly from tlH~ original type, just. as with
our domestic animals. They are divided into three chief groups:

1. C!lPrinttB carpia communis, the "Scale Carp"; with regular j concentrically arranged scales,

being, in fact, the original species improved.
2. Cyprinll8 carpio s-pooularis, the .~ Mirror Carp"; thus Illlme(l on account of the cxtra-ordi nnrily

large scales which run along' the sides of the body in three 01' four rows, the rest of the bodS being
bare,

3. Oyprinus carpio coriaceus, sive nudulI, the ., Leather Carp'~; w il ieb bas on the back eitber

only It few Beal('S or none at all, and possesses it thick, soft skill, wbich feels vel,et,." t() the tOl1ch.

The two last named are distinguished from the original form hy a somewhat shorter and
stouter but more fleshy body. It is rather difficult to decide which of these three species is the
most suitable for eulture. There are some districts wl.lere onlS Scale Carp are bred alld Mirror

Oa,rp are not valued, as there is no demand for auy hut th(, former in the market, ail, for iustance,

in BOhemia, in the abOVl"l-men tioned domain of 'Vittingau, Agaill~ ill other district,;, as ill parHI of

Bavaria fl.m} Saxony, etc., for the same reasoll, l\Iirror Carp or Leather Carp onl.... art~ bred. There

iij, in fact, nu sufficie.llt l'ea~on for making ans dist.inction among these three \"arietie.f!, for if they

are genuine t~'Iles of their respective I'Ipecie~, th('~' are illueed t.'xc('Ilput and fh,~jrable fish.
The assertion which bas been made at times that the Scale Carp is better adapted for trans

pOrtation than either the Mirror or Leather Carp by reason of its coat of scales, whicl.l would pro-
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teet it more efficiently from the accidents iuciclental to transfer, as also against inimical or hurtful

attacks iII the ponds (the .Mirror Carp having very few amI the Ll:'uther Carp 110 scull's), is llOt

correct. In trallsportatic)lI seale" are not only ineflieiellt ftH' protection, but, Uwy frequently cause
the death. of the fish, especially ill transporting" tue "o-callcll bl'l'edillg" fbII; for if a scale he torn off
in part only ulceratioll will ensue, and the fish, of course, will die. Agaiu, SilOUltl any scale bc lost"

the bare spot will very soon beg-ill to fester, or l1cvelo!J a confen·aceolls gl'uwtL, and the CUllse

quences will be the same. On the contrary, the Lt'uther Carp, which ocldl~· enough, like the frog,

is destitute of covering, will bear a great deal more ill-usag-e alHl injury. whethf'r young or old,
than the Scale Carp. The smoot.h, t5lippery skin of thn Leather eliI'll sutfers much less front frie~

t iOll timing tran sportation tlIan the Scale Carp, and llil y sligh t wound witl Iwal U}l ullieh wore
easily, as the epith eliuTIl will cover it i III III I:'d iatel} aud tlw formatio Il of a llew ski u enn )lJ'l)greHs

under its protection. 1 have often Lad the opportunit.y of seeing such sears upon t he skill of the

Minnr t]al'l) , aud even more so 01\ that of the Leather Carp. '.rhey are the ('freds of injury
from t.he ;;harp (~dges of the herOll's Lill. tlU' hih, of It pike, or I>OllH' other hurt, and I never saw

anything' of the kind on 11 Sc.tle Carp, for if one of these be wnumled it almost in variably diN;.
'l'he Carp will sometimes eross with som(~ related species of the Uyprinidre, for instance, Oarall

sius vulgaris; and, in consequence, hybrids lJave been cIIgendered which sometimes resemhle the

genuinc Carp ,,0 much that it is often difficult for the 8tuclent as well as for tlIe professed culturist

and experieuced fisherman tD immediately recognize them. Such lishes are 'Valueless as food, on
acCOllllt of their bad ami verr bon;\' flesh. One of the hybrids mentioned i~ the Carpio Kullari-l

Oyprinus striatu8, which was formerly regarded as a separate species. It is a cross between the

Carp ftlld Carassius)JU1!ltJ.r.u~(CI'UCiall Carp), a 'Very poor and bOlly ih,h, whieh, ill Gf>rman,Y, ill lIome

thne8 called "Poor mall's Carp." Some varieties exist or this common fish, The latter has even
been dignified b;r a speeific flame of its own, OarassiWi !liberia.

The spawnillg seasons of the cruciau and the true Carp coincide, and, where kept together~

h,yhrid races ma;y readily be formed j that period iucludillg the time from the month of May until

August.
In order to determine this question, I myself managed to bring about such crosses b;y placing

(1) female common Oarp with male cruciau Oarp~ and (2) female crueiau Carp with male com mOll

Oarp, in small tanks, constructed witl.J this end in view; Ul) I also put togetlwr female Carpio Kol
larii with male common Carp; this for the sole purpose of testing the capabilit;y of propagation of

the C. Kolla,rii, which had been doubted. In the two form~r cases I obtaiut,d forms analogous to
the CarpiQ Kollarii wmetimes approaching in appearance the true Carp, at others th~ crucian

Oarp. I1L the third case, however, having placed ripe Carpio Kollarii wgethcr wit,h Cyprinug

carpw, I obtained a product with difficulty to be distinguislwd from the genuine Carp. 1 took

the trouble to feed tnem for three Jears, in order to tr.y their fitness fol' the table, but their flesh
was exceeuingl.v poor and very bon,}', and coull1 not be compared by any means to that of the
common Carp,

COllsideriug1 then, the whole extensi\'0 tract of country devoted t) fish-culture in Cetltral
Europe, where crucian Carp are to be found from Italy to Sweden and NOI'way, from France to the

boundary of Ea~teru Siberia, cOllsidering the many wh<l cultinl.te on a. small Boole and the owners

of badly stocked ponlls, with their different doubtful productions, how often do W6 D.n,d in the

markets or ponds vcry nice cro"OlCS which hawl been propagated through from three to tell g('u
eration>l and wbieb are sold for Calli! There are msn;y sm all slleets of water in Hermall.Y, France,
Austria, Italy, Holland, and Belgium, and probablj' also ill Ellgland, the proprietors of which
ima,gine, in good faith 1 tha.t they have stocked their ponds with good, genuine Carp, which in
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reality, through careless Relection or ignorance, are hybrids wbieh ma~' en.'n haYl:l been cultivated

for two or three gelwrati fill fi. In flOute ponds in Switzl:'rland, near the lake of Constance, some
crOS8es of AlJramis bra·ma were found a:,; late as t,wpntr years ago.

HABl'l's.-The Carp is pllrtial to Htagnunt water", or such itf; have a not too swift current, with

a loamy, muddy bottom and deep plact's covered with n'getation. It inhahits now most of the

largE"r and smaller riverfi of EurolJC, particularly the Elbe, ".escI', Rhine, Dallll be, Po, lthone,

Garonne, IJoire, then the Ea,arian and SWiss lakes, the lalw of Confiwnce, etc.; even salt water
seems to agrel~ with it ver~' well. I have tal.:ell it in the Black Sea, where it.'! weight often amounts
to from fift.een to twellt.v pounds. It is also found in the Caspian Sea in great numhers, and is
known there u;>'" the name of l~a-8san.

It is an ad,antage that the Carp is ahle to live in water where othN Dshes could l1Ot, possibly

exist; for illstancc~ in the pools of bog meadows or sloughs. However, it, is lIot by (Lny means to
be inferred from this that the best locality for earp ponds of a superior kind eouhl be ill fluch sit
uations. Thll presence of too mucl) hurnie acid if{ unfavorable to the well.lwing of the Carp, as we
shall see presently in the chapter upon the establishing of fish-ponds. l

·The Carp liveH upon vegetable food as well as upon worms and larvre of aquatic insects, which
---it turus up from th(J mud with the head. It is ver.y (1asily satisfied, alld will not refuse tlH\ offhl Of

the IdtclwIl, slaughter-houses, !~nd breweries, or eyen the exeremcnt of cattll' and pigs. 1 propose
to enter further upon the suhject of feelling it when I ~peak of its culture in ponds.

In th(~ moderate zonc, that is to sax ill CeIltral Europe, the Carp will, at the beginning of the,

cold season, seek deeper water to pass that period in a, kind of sleep. This will Romt,timefi ol~cur

as early as the beginning of November, if the winter should set. ill early; aIHl it is to he remarked
that they will retire at au carli!;'r period in ponds than in ri,ers. They do 80 always ill groups of
from fifty to one hundred and more. They make a cavity in the muddy ground, called :l ,I kl'ttle";
in this they pasR tbe time until spring, huddled together ill concentric circles with their heads

together, the pOl'lttlrior part of the hody raised and held immo\'ll,bly, scarcel;>." lifting the gills for

the process of breathing, and without taking IL particle of food. They uo not take any food from
the beginning of October, and continue to abstain from it, in some countries, until the eud of
March, and in colder districts even somewhat later. It will not answer, however, to depend on

this habit when transporting them for propagation in the spring or wint~r time, mor(J eSIJeciaily

young Carp one or two :rears old, The fish will arri'Ve in a worn and hungry rnnditioIl, lImi must
be kept ill a tank constructed on purpose for observation, where it has no chance to bury itsclf in
the mud; here it will sometimes take a little food. At snch times I generally make use of boiled
barley, or rye itonr converted into a kind of tough paste h,Y the addition of hot water, and with

this I mix a little loam and dry bread; but I continue the feeding only until lean jndge from the

looks of the fish tllat they ha....e recovered. This method I followed with the Carp which I imported

from Europe for the purpose ofbreediug in the winter of 18i6-'77. It i8 a most striki.ng fat~t that
the Uarp, though it does not take allY food during this winter sleep ill ita natura.I retre4ltt doeR not
diminish in weight, while, in the so·called " winter chambers," it d06S so to a remarkable ul'g~.

These "winter chamhers" are large tanks, one thousand to five thousand square feet in size or

less; they are sometimes walled in with masonry, sometimes the)' are construett'd of wood. Fishes

intended for sale are kept in them for a few weeks or months during the winter.
The Carp does not grow in the Winter. Warmth alone seems to exercise It favorable inlluence

Upon it and to promot.e growth. It only grows in the months of Ma.y, June, Jul;r, and August,
and does not appear to continue doing so ill September. This sligllt increase in weight which
--_......::....::._--~----=-~~~-~~~---------

lReport United States Fi8h CommilJl>ioner, pt. iV, p. 876 d ,eq.
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takes place during the latter month seems tQ grow out of an accnmulation of fat which is being

-deposited around the entr.uils. 1n pOllds which contain plenty of foou and health,V watel'l in an
orl1inar:r year, the growth and increase of weight in the year will be represented in figures as
follows:

--- ------_._-;--_.__ .... ,

I,l'N "",~t, of i Per cent" of ,
"dPIDB']' ~!JI weight. : grow". ,

-. i--- --- -- '-----

May, , • __ " -. 10-15 13

.Tuue .. ,, __ :tI 31

.THJy __ •••.•...•. •. ' • M iI4

.anp,.t .- __ .. _ __ .. _ " .. - _ 20 18

Sept~mher - --- -------- - -. 6 , I1-------_............:
Total _ -- ..•. , -- -- -.. _! 110 100

If tlle wC'ather in tIle month of l\'1a;y be Ihild and warm from the beginning', a better growth
m8,J' be expecteil, IHllOlllltilJg, ill'; in .June, to about tllirtJ" per ~>Nlttml. '1'llis month (Ma;r) is decid

edl;vof great importance for the growth of the fish dnring the cnrrent year, for; in proportion a-s

the fish has grown in tlU'. short space of onc month, it will take more food in the following ones, as
the increase of its growth and co})sequent wallts will demand. Cultlll'ists, therefore, consider the
month of Mayas being the most important of the whole period of the Carp'" growth. The above·
gin'll calculations, of course, are ljmited to llonds in which no artitidal feeding is resorted to, but

in which there il-:\ sufficieut food b;\' reason of the good quality of the water and soil which pro

illlCN; it.
In small ponds; situated in parks or gardens, which possess fa\'orahle soil and river water, tbe

increase of weight will be even a little greater if feeding is barl recourse tD, for sucb small ponds

{covering only half an acre) cannot llroduce sufficient food themselves, On the whole, feeding is

a makpsllift, as will be seen l'l'f'stllltJy, alld wbicJJ in vcr;}' J:lTgc pundt! of more tban from twenty

to otIC thousa-ml acres SllOUhl not be made use of.
The above calculations are only admisliiible for Centml Europe, from the Adriat,ic to the Baltic

and the North Sea. In countries farther north, as in SWedelJ, the growth of the Oarp is less, as,
Oil the COlltrHI',Y, in more southern coulltries than CentraJ Ellrope1 for instance in IlJY1'is, Dilimatill-,

Southern Hal,Y, Southern Spain, and partly, also, Southern France; the result is more favorable

stilL There a milder and warmer climate, an eady 8pring, a very warOl summer and autumn; and

a late winter, which, in addition, is mild and short; combine to exercise a fa.orable influence upon
the thriving condit-iotl of the fishes.. In these warm l~limateB the fish becOmf'8 live.l,v at It much
-earlier season, if it (loes at all pass the winter in that lethargic state, without taking any food,

than it does in the (jountrics of the northern parts of OentraI Europe.

REPRODUCTION.-The pond Oarp of Oentral Europe generally loo\'es its winter retreat wben
thfl :ra~8 of the spring slln have warmed the water tboronghly, wlJile at the same time it begins to
seek for food at a 8Om~\Vhat earlier pl:Jriod in rivers and lakes. At the beginning of the month of
March the eggs }laye developed themselvt's coniSiderably in the bodS of the fish, and it only needs
a few weeks of warm weatIler to bring about the spawning 8ea.SOll. Thi!> commences in th~ middle

of :May in sucb lakes and ponds of Central and Northern France, Soutbern Germany aDd Austria,

as bat"e a warm sitnation and are sheltered from the cold winds, It Continues insome'l0C3lities

tbroughout June and July, aud sometimes, in more ele.atro situations, until Augua,t, as, for
lust-moo, in Francouia and Upper Bavaria. The spawn of so late a BeasOD, however, :is BCilroely
fit for breedingpurposCs, as tbe fish cannot grow mueh more during the '",hort spaCe of warm

-weatber. It remains very small and suffers gI'4.latly from the eD8uingwinoor weatber, and iseB8ilY
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dwarfed at "that time. The Bpawning of the individualfiah does not take place all at once. Days
and weeks may pass before it will h,1ve left, the last egg to thl'; care of nature. A.t times, upon the

seUing in of rainy, cool wwtber dnrillg this period, it will be intnrupted, but reassumed as ~OOJl

a~ the temperature grows warmer ag-Clitl. OulturisUl altogether di!>iike cold weather at this time,

M not oilly the eggs but the youlig fry al.so suffer wuch from it. 'Vet, cold sUlUwers are no lllore
profitable to the culturists of Carp than to the agriculturist. In tho southern part of Europe the

spawning seasOli commellces at an ea·rlier date than in Central Europe. In Sicily, in the neigh
borhood of Palermo, where there are sOllie privll.te IJundll, the Caq; beg-illS to spawn at the COlll~

melJcemellt of the mouth of April. Tltis is said to be tlw ease al~o in the French proviuce of (JOll

stantille, Algeria, Africa.

'rll~ ahmldallce of eggs ill the Carp i... \'(,w~.r ~rea.t, and it il'\ thi., cirmunstalJ.OO wilk.h w,U

explain ib; extl'aordinarJ' iuerea.se ill the, natural waters, A th;ll weighing fi:om four to ti\'~ pounds

contaiD8, Oil an average, 4Ull,UOU to 5I)U,UUU egg~, Other statements figure still higher. I not ouly
made calculations myself formerly, repeating UH'Ill in 1876 on a female Mirror Carp, which I
obtained from t1le ellvirolls of Gunzell haulleu, Bavaria, and which, curiou81.r cnouglJ, at the eud

of November, ""vas entirely ripe, lJut 1 al"o obtained statement!;; from culturi8ts on whom I could

depeud. Tue calculation I made in tlw following manuel': After freeing the egg" from all tue fat

and tl.w inclosiug memur,uH', lind aftl:'l' htlNiug washed them in alcohol, I countml oft' exactI.r 1,000
of them; these I weighed, ;l,nd according' to the re8ult I deduced the number of the whole. In

the somewhat, longer-bodied Scale Carp, 1 gcnerall;\' found comparatively more eggli than in a
Mirror or Leather Carv, though an were of equal il,a-e and weight.

Durmg the spawning ~eason an approoiable change takes plaee in the male, protubera,nees,

like warts, appearing' on the skin of tbe head and hack, and disallpearing upon the expiration of
that periou.. Thi& is a ll~culiarity wi.th most of the cypri.noids. Some ti.me before the spawning

BeafWU sets in, the falling out of the pharyngeal teeth takeli! I'laoo; these grow anew e..rery year.

Some days before /Spawning the fish show an iucreased vivacit;v; they rise more often from

the depths below to the surface. Two or three or more of the male fi8h keep near the femalej the

latter swims more swiftly 011 a warm, SUllny morning, keeping mostly close to the surface. followed
by the males. 'l'bi8 is called <l8treichen"=rllnlling~spawuiug,and i8 more frequent iu warm toan
ill windy and rainy weather. The female prefers spots which are overgrown with grasses and other

kinds of aquatic plants, sucb a~ Utrieularia, Nytnphea, and Ali8tna. 'fhe male fit>bes follow close

to the ....ery water's edge, as far as the diminiMhed depth will ;I,llow thelll. They lose all their timid

ity and precaution, 80 that they may be taken quite easils. They lash the water in a livcl;y wa.y,
twisting the. poll>teriol' portion of the body e.nf>rgeti(\aU;',', and shooting through the water near its

surface with short, tremulous movements of the fins, They do so in groups of two or three males

to one female liMb, and forming au almost compact ma.s8. This is the moment when the female

drop.!! the eggs, which immediately are impregnated by the mHrer. As this process is repeated

several times, the female drops probably only from four hundred to five huudred eggs at a time, in
order to gain resting time, sO that it will require days and weeks before it h~ ginm up the
last egg.

The eggs of the Oarp lIore adhesive, not detached, like those of the SalfJWnidaJ, the88 latter

lying lOOl'lely on the grolllld, while the former adhere in lumps to the object upon which the.r have
fallen. .As soon as the egg has left the body of the fish it swells up a little, the mucus, which
surrounds it, aerving as a llleall8 to $stell. it8elf upon some aqucl.tic plant, stone, or brush-wQ()(J..

ThOtie eggewhieh ha\~e n:> such object to cling to. are lost. I found nUIDl'TOtUl eggs OlJ the rever8tl
l!Iid(\8 oftbe 16&Ye8 of the NymphMfJa and their Btems, the PhtJllandrltt,m and Utrimllaria, but the
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greater number of them I discovered on the Festuca fluitans, which among fishermen is known
genemlly by the name of "water-grass." Its nalTOW, long, strap-shaped, thin IMves spread softly
over the water's surface, as also itA numerous hranches in the water afford to lhe fish the sought
for opportullit;r to deposit its eggs upon its tender leaves. The seeds of this grass are an excellent
food for the Carp. This may be regarded as a useful indication to be actell upon iu the construc
tion of ponds.

The eggs will develope themselves quickly if assh;ted by warm weather. As early as the fifth
or sixth day the first traces of dusky sJlots, the eyes, will be visible, and toward the twelfth, or at
the latest the flixteenth day the little embryo fish will break through its envelope. This rapid
devdopment takes place only in Bhallow1 thoroughl~r-wll.rmed ponds, or in such as were expressly
constructed for harehing, amI called breeding ponds. If these ponds are deep, aud consequently
their water is colder1 the hatching process may reqnire as man,)' as twenty days. In from three to
five days the ;young :fish has absorbed the ;yolks, and seeks its food. If the breeding' poud be pro
ductive enough to furnish the necessary fooll for so many young :fishes, these will grow very rap
idly_ I shall return to this subject hereafter.

I remarked above that the Carp prefers stagnant or slowl.y-running water with a muddy bot
tom, ami that it. lives upon vegetable as well as animal food, aquatic plants, seeds, worlD!', and
larvrn of water insects; it is therefore no fish of prey. It does not attack other fishes, and haa no
weth in its mouth, but only in the throat, and is, on accopnt of its harmlessness, an excellent fish
for the culturist,. as well as for stocking large lakes and rivers in general. _

GROWTH AND SIZE.-Its growth differs, according as the fish inhabits cold or warm water, a
river, lake, or pond, finding plentiful food thereiu, or I'eing fed. An additional factor is the quality
of the soil, whether muddy or stony. In cold water, or such u.s has a stony ground, the Oarp will
not progress fav01ably. For this reason, the statements concerning its normal size, attained to
in a certaill giveu time, differ widely. Very naturally, it will exercise an extremely great influence
upon the thriving of the fishes whether the pond contains a great number or only a few of them;
whetber it is overstocked, as cllltnrillts term it, or whether there are only a proportionate number
of fishes in it, according to its capability of producing food. Other considerations remain to be

mentioned, namely, Is tbe pond provided with supplies from brookB falling into it, or an:. tb~ fishes
to be fed' The latter course is almost indispensable in the culture of tron t. The expenses
incurred in this C3ae diminiab. the income of the cUlturist; if not resorted to, the result will be the
same, as the value of the fish will be smaller. Tl.lis feeding is needless with the Carp, if it be cuI·
tivaood judiciously iu suitable ponda, and for this reason alone the culture of the Carp is prefl'rable
to that of the trout.

In rivers and lakes it grows larger, although the same fish; for the reason, probably, that in

'" larger 81)aoo, which at the aame time yields more sheltered retreats, it escapes from the pursuit
of man moni casily than in regular artificial ponds, and finds more plentiful supplies of food.

The question of the species, or I would rather say the race, is of great moment, partiCUlarly in
respect to carp·cnlture in ponds.

A favorable result may be expected from the culture of this fish wherever tbe neooRsary water
iB to be found, be it in the north or Routh, and that, too, as well in ponds Q8 in open lilkes and
rivers.

The nonnal weight which a Carp may attain ro in three yoors. wbether it be Scale Carp,
Mirror Oarp, or Leather Ca,rp, is an average of from three to three and one-fourth pounds; that
is, & fish which has lived two summers, consequently is eighteen months old, will weigh two and
three·fourths t.o three and one-fonrth pounds the year following. The growth may turnout to be
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even more favorable in a warm year, or if only a few fishes have been placed in a pond, as we

shall see farther on, in the chapter treating of poml·culture and the operations of the cnlturist.J
Carps ma,y reach a yery advanced age, as specimens are <to be found in .A.nstl'ia over one

hunLlred aud forty years old. The increase in length only continues up to a certain age, but its
circumference will increase up to its thirty-fifth ,year.

I have seen some comruou Oarp in the southern partE of Europe-in the lowlands of Hungary,

Servia, Croatia, "Tallachia, as also in Moldavia and the Buekowiua.-which weighed from thirty to

forty pounds and more, me:u.mring nearly three and one·half feet in length b,Y two and throe·fourths
feet in circumference.

Old men, whose credibility and truthfulness could not be uoubted, assured me aou gave the

most detailed accounts of tbe capture of this species of fisb in former ~years, giants, which weighed
from fiftyt.o sixty pounds, and which they ltad seen t.hemselves. During the Crimean war hI 18.'.i3,

a French engineer officer, stationed at Widdill, on the DallL1hl'~in Turkey, killed a Carp by a bullet

shot, some distance below the city; this fish weighed sixty<seYcn Iloumls. I had some of its scales
in my possession, of which each had a diameter of two amI one-half inches. Their structure indi

cated to a certainty that the age of this fish could be no more t.hau twenty.four years at the most.

It is a wel1<known fact that two large Carl)S, wciglling from fort;\'·two to fifty.five pounds, were

tDken several years ago on one of the Grand Duke of Olden burg's dOIDnins in Northern Germany.
The.y have been kept in some particularly favorable water, productive of plentiful food, and had

been used as breeding fishes. These two spccirnpns might, from their size, be calculated to be
comparatively very aged fishes; it was proved that they were only fifteen years old. If we may

credit the chronicles kept centuries ago by old families, ami especially by the monks, who had

taken possession of all the best localities along the banks of the beautiful blue Danube, then still

greater giants hall been caught, and. that in the waterOl of the Danube it~elf. .A. chronide of tl.u;
monastery of MOlk, in Austria, refers to a Carp weighing sevent~··eigbt pounds, which had been
captured on Ascension Day in 1520. AIiother record speaks of a, Carp which had been taken in

the third de(',(lunium of the present century in the lake of Zng, in Switzerland, anti which weighed

ninety pounds. These giants are cert-ainly only wonderful exceptions, and have become celebrated

through the scarcity of such occurrences, but still these facts are encouraging illustratiolls that it
is possible for such large specimens to grow up ill favorable waters. All tile countries wlwre
these large fishes have been found, and which are situated between the Black, the North, aud tllc

Baltic Seas, are pretty nearly such as have a late spring and a long, cold winter. Near'Vithlin

the Danube has been frozen repeatedly. There tbe Carp JlaH~t'~ from Jive to sevell mouths in its
winter sleep, during which it does not grow. If this fish thrives so weU in the f)ouutries which

have such a very cold winter (on an average they have the same winter temperature as Boston,
Chicago, Milwaukee, Pittsburgh, Philadelphia, New York, Baltimore aIllI Saint Loui",), where the

river&. have llot enough food for these fishes by far~ their level being regulated by dams. which aTe

a sultiect of constant complaint to the fishermen, how much more would they thri\·e in the waters
of this country with their great riches of food' Hut if we take into account the rivers of the miltl
South and Southwest of the Ullited States, what snecess may not be expected for this fish ill thosc

regions'
If the Carp finds food in superfluity it will grow much more rll>piJly than the a.hov€- statemcnt

indicates. This gives au iuftrea8e of from. three to three :mcl olle-fourth pounds in oue :re"r and 8ix
months; but tbis is only tbe normal one, tbe food consumed being of all an~rage amollnt. If the
fush obtain food very plentifully it will grow morH rapidl~·. In this case, again, it is to be consid-

I RepQrt of the Unit-ed States Fish Commiorion, pt. iv, p. 876 tt uq<
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ercd tlutt the waters of the wilder diruates of this country possess this adv,wtage, scarcel~T to be

judged of or el'ltimatl',(1 at itf.: propt'l' vahw aioi yet, that the fish may be able during three-quarters

(If the ,year, or eVf':ll tlu~ whole year rOllIHI, to take food, und will omit the lethargic winter sleep
collditiolU\d by the cold winter. 'L'here is scarcely a comparison to be made, 80 far as the Carp is
concerned, between the river... of this countr:v, 80 richly Rup})!if':d witll food, which it will 1I0t
be Hompelled to seek nuder JI cousbwt strife for existence, and the much poorer water.,; of t}w

Rhine, Elbe, Uhonc, ;~tc, In the waters of its native eountry, in Ventral Europe, after its first
awakening from the IOIlg' willttW sleep, it seek8 most dilig'eutl,Y the content8 of the !Seeds of
the N1lphwr lutclfm amI l(tp,tphw(I, a,llIa (the yellow and white wab:r~liI~'), the Phellandrium a,qua

tieum, Fesiuea ffuitanii, ett:. The waters of the United States abound in all the8e plants and
numerous othen; till' seedK ofwhieh ...viII serve the fish as food; for iU8tance, the wild rice (Ziza,nia.

aquati-ea. and Z. fluUalts), the well known Tuscarora rice or "water-oats" with it.s great riches of

'leeds, and mall,', otherioi, wlJidl will ~'ield food profusely, and which European waters do not IHIs8ess.
thus gI\'ing a great advantage to the Ameriean carp culturi8t. And then there il'1 the eulture of

fish in poud". There are cnltnril-;ts ill Centml Europe who, wishiug to see the fish grow more rap~

idly, take tlw trouble to feed them with soaked barley, which they occasionan~' throw out in differ~

ent places, aud h;<.- doing so tlley hllve had a very full success, the fish growing larger, that is, more

quickly than when not thus foo, By introducing the above-named wild or natural water plants

in carp ponds the,Y will be perpetuated, and the grains which have fa lien to the bottom of the
water will form un ample artide of food for the first spring days, if we do not prefer to give them

the almost worthless offal of the slaughter-houses. .T do not advocate the so-called artificial feeding

of this fish where the ponds themselves yield food iu ample abundance, a, consummation toward
which t.he Tuscarora rice will la.rgely (JOn trilJu teo

Let us once more con<lider the fact of its ext,raordinary increase of weight of about one

hundre(l and ten per centum in t,he exceedingly short space of four months, for duriug the eold

winter time, when ice thickly covers rivers and lakes, nature bauishes it iuto its temporary tomb

which it chooses and digs for itself, to hold its winter sleep in. This fish needs from fifteen to

eighteen montbs of growth to gain, according to a low estimation, the weight of three pounds
witbout being fed. But much more satisflWtory results are frequently arrived at when favorable

circumstances combiue and when it will reach a greater weight. There are some cnlturists who
obtain in the same space of time fishes of fonr pounds' weight; of course they possess warmly situ"

atcd ponds wbich thaw very early in spring, and perhap~ they assi8t nature in some degree by

j{~eding the fishes. I have done so myself in t.wo successive years, which were exceptionally warm,
when I fed the fishes with the almost worthIest> malt refuse or" grains." They increased vIsihly

and atta-inell t-o the above-mentioned weight in the same space of time.
This fifteeu to eighteNl month!! of the. actual time of growth transpires during a period of three

years and "ix months, as intervening months of winter sleep are to be included, during which the
growth is interrupted.

I will not recur to what this fish promises to become iu the milder regions of the Soutb, wber(~
neither ice-bouud water nor cold temperatures force upon it the lethargy of the winte,r sleep, where

it will have the longer space of from eight to ten months, or may be the whole year, including- the

mild winter, for the most vigorous and rapill development, Dot, as in Europe,_the sparingly allotted

four or five mouths. It is not to be doubtetl that the Carp will anive at the weight Of i'rom two
and three-fourths to four ponnd.1.n one year in those warm clima.te8, when in, colder regions it

requires two years and Biz mon~\s. I do not think that I am mistaken in this; 1 am ready t.o
stand by this assertion, which the future will surely verifY.

40F
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For a full acconnt of the methods of culture the inquirer is r(·JeITed to the Report of the
Unite(l States Commission of Fisheries, part iv, 1875-'76, pp. 876-DOO, and to other papers in Uw
subsequent reports. At the time of the publication of thill volume the progtmy of the three
hundred and fort.y-five young Carp brought over from German.}' in May, 1877, !lave been dis.
tributed to all parts of the United State8, and the Carp is :Llmost as familiar to our people as is
allY other kind of domesticated animal.

"The Carp," writes Jordan, "has heen t'-xtensivel;y il.ltl'Odnced into California and Oregon, and
it has thriven admirably. In many parts of California there are now carp ponds, Lut they are
most nllmerous~ and perhaps most profitable, in Sonoma County."

189. THE CATFISH FAMILY-SILURIDA:..

By DAVID S. JORDAN.

The Oatfishes abound in aU the fresh waters of the United States east of the Rocky Mount
ains. The species of the three genera, IclalunUi, Amiurus, and Leptops, which {~{)nstitute the uulk
of the family as represented in North America, a!l rea(\h a length of from one to five feet, and are

all food-fishes of more or less importance. Oue of the Catfishes, [of{l/urU-8 pondero8!/.s, is Olll'

largest fresh-water fish, weighing upwards of one hundred and fifty pounds, llUtI two of the other<:,
Leptops olitJaTis and IctaluTUS nigricans, rea,elI a very nonsiderable size.

The Uatfishes are voracious and illdiscrimillltte feeders, any 1;:iJl(1 of animal sl1bstance, living or

tlead, being greedily 8wallowed by them. They are also (esllecially the species of A miurus) extremely
tenaciOlls of life, living for a IOllg time out of water, and being able to resist impurit.ies in the
water better than any other of our food-fishes. They spawn in spring, aml the female fish keeps it

\\'X" watch over the school of young, much a~a hen takes care of chickens. The Oatfishes are especially
adapted for srocking ponds amI sluggish I".treams with mudd;;' bottoms, or which become partly

dry in summer, bodies of water not suited for the more aristocratic trout and bass.
The species of the genus Ictalurus-known as "Channel Cats" are lOuch less hardy than the

other Catfishefl, and do !lot thrive well except in river cbannels. An;\, water which does not. dry
up absolutely to the bottom in summer will suffiee to nurture the common small Catfishes.

The tIesh of all the Catfishes is of fair quaJit,y, not delicate nor tender, but of good fla \-0 l".

The Ohannel Oats have whiter meat than the ordinary small Catfish, but the flesh ill drier, and the

latter are usually preferred.

THE COMMON OHANNEL OAT-IcTALURUS PUNCTATUS.

The Channel Cat or Blue Cat abounds in all the larger Western and Southern streams, living
in the river channels. It reaches a weight of five to t-en pound!> and is readily salable, hut its
flesh is Dot better than that of its less attractive relatiyes. It takes tbe hook readily. This 8}K-'Cieti
is abundant in the Saint J obo's River, Florida. In 1878 mall;Y were ta,ken near the bar at Mayport
in brackish water. For table use they are much more highly esteemed than the Mud Oatfish.

GREAT MISSISSIPPI GAT-IC'I'ALURUS PONDEROSUS.

This species, the la,rgest of our CatfiBb~ ill found ill tb(\ Mississippi, and probably in its larger
tributaries~where it reaches a. weight of about one hundred and fifty ponnds. Little distinctive

is known of ita habits, which proba.bly agree with those of the next species.
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TIlE GREA.l' LAKE OATP1l3H; I~LANNEL·:MOUTRC.A'l' (the young)-IOTALURUS NIGRIC.lNS.

This species, the mORt llU\llHlant of the large Ca,tfishes; abounds in the Great Lllkes and in
the larger streams of the "'est and South as far as Florida. It reaches a weight, of fifty to one
hundred pOllllds, llcrhaps UHJn', III all the markets of the region where fuund it is one of the

most importaut sp('ej{)s~ and its flesh, which call be cut ill "steaks" like halibut, is generally

esteemed. NuLhing distincti \'e is known of its bl1'elling habits or l'ate of growth. Professor Goode
remarks: l( I haye observed frt~IJUClltlyenormous spccimens of thissl'eeies in the Saint J ohn\; River,
where they an) called Mud Cats."

THE CHANN.EL GAT OF 'l'I:fl<~ I'OTOllIAC-lQl'AL(;RUS llLBIDUS.

'I'he Whitt.\ Catfish of HIB tributaries of the Chesapeake Bay ilS very abundant in tlte Susque
llanua and Potomac Hiver!i, and forms all important llurt of the fish supply of the ·Washington
market. It reaches a weight of two to five pounds, being much smaller than the preceding species,
which it resembles.

THR HORNED POU'l'-AMluaus Nl!:BULOSUS.

The common "Horned Pont," "Bull-head," "Bull-pont," or "Minister" of the Northern and
Bastern States is the most geuerally abundant and familiar representath'o of this family. It
reaches a h\Ilgth of about eighteen inches and rarely exceeds three or four pounds in weight, while
the majority of those seen in the markets are still smaller. It is probably the hardiest of all our
frt'sh-water llllhes, thriving in any waters, but preferring those which are quiet and shaded.
Numerous other species verJ similar to this ooour in our fresh waters.

The Bull-head hus been introduood from the Schuylkill into the Sacramento and San Joaquin
Rivers ill California. It has there very rapidly multiplied, a.nd is now Common in all the sloughs
and ba;youl'l of the lower courses of these rivers. As a food-fish it is not very highly valued by
the Oalifornia.ns, most of those brought to market being taJren by the Chinese.

THE MUD O.....T-LEPTOPS OLlV..&.RIS,

The "Mud Oat," "Yellow Oat," HGoujou," or "Bashaw" is found in all the large rivera of the
West and South. It reaehes a weight of at least fifty pounds. It is found only in the larger
streams, swimming near the bottom. It is less attractive in its appearance than the other Cat
fishes, but we are not aware that its flesh is inferior to that of the others, This species, and other

of the larger Oatfishes, are often caught by "jugging.;" the bait being attached to a jug filled'with
air, which will in time tire ont the fish and bring it to the surfa.ce.

THE STONE CAT-NoTUBUB FLAVUB.

This species reaches a length of about a foot; the other Stone Oats (Notttt'Ul) are atillsmaller,
and none of them can be cousidered as food· fishes.

THE GAF}i'·TOPSA.lL CATPlSH-..ELURIOIITlIYB MA.lUNua.

This species, which rangel3 from Cape Cod to Florida, is found chiefly in brackiEili water. It is
not nncommonly taken at Arlington, Florida, and Empire Point. It is known here and at PeIlBlr
cola as the "Sea Oat," and at Brunswiok, Georgia, as "G31f·topsail," in aUusion to the shape of
the fiI'8t dorsal fin. According to Mr. H. B.Williams, it is abundant in the Indian River. It i8
common also along the Gulf Coast, but is nowhere valued as food. Many of the ti8hermeu believe
this species to be viviparous. Mr. S. C. Clarke, writing from New Smyrna March 311 1874,
remarks :;,They have eggs in them as large as cherries."
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THE SALT·WATER CATFISU-ARlUS FELIS.
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The Salt-water Catfish is found along"the coasts of the Gulf of Mexico to UR far north as Cape
Hatteras. In the first volume of tbe PrO(~edilJgsof the tinif,ed Statf's National :'tIUf:.cum, ]1. 278,
is an interesting account of its breelling Imbits, as ohservell by Prof. N. T. Lupton. The species

spawns there in July, and the parout (sex not state.d) carries t,he eggs in its mouth. Silas Stearn8
says of this fish:

"The Salt-water Catfish is ver.v abundant cverywhem on the Gulf coaRt. It is found Oil tho
sea-beacLes, tLc shores amI bottoms of bays and bayous, llnd even some distance up frekh-water
stmams. It is a bottom-loving fish, fCAlling upon worms and 8maH crustaceans cllidly, hut will

readily eat an;ything else-fish, flesh, or fowl, dead or aU,e. .As the llest, of thc<o.o vmwr8, it is ever
present and never welcome. It breetls in the summer, in .Juu{>, July, and August. The spawn is

deposited in tho depression in the salld and impregnated with the milt" One of the pan'nt fish

t,hen takes the eggs in his mouth and b;y some movement flxes them against the gillsr or lW,f,ween
tLc leaves of the gills. 'l'he eggs atA ea,rried in this position l1util the embryo fish are hatched and
have become perfect and able to care for themselves. TLe (\ggs when full 8ize resemble whit('

grapes; they are large and clMr. Sometimes tho parent fisb's jaws are much distended by the
eggs and yonng inside and its appearance is comical.

'I The Catfish emits a grunting noise (flimilar, although louderl to several fishes of this co308t
the grunt, drum, mademois~lle,croaker, etc.), which comes, I believe, from the swimming bladder.
This noise, when there are many fish present and all else is still, is very annoying, and I ha,e passel!
more thau oue wakeful night from hearing it on the Southern eoast~ wlJer(1 the fish were swimming

nuder my boat. The Catfish will always take the hook, and is not at all particular as to the Idn~

of bait; attains a weight of ten or tweln' poumlsr thongh the average is mnch leBs. I tis selaom
eaten except as a last resort for fresh food; it is, however, qnite palatable. When caught it is

almost invariably mangled and consequently thrown away."

190. THE MOltAYS-MUREIiIDlE.

On our Southern coa.st-a \\m s(lv(,tal i'lped.et\ of ef"l-likf) fis\lel.'l belonging tQ this family. On
aecount of tbeir sharp teeth and strong jaws tlU'.y are rather dreaded by the fislll>rmen, who fear
tbeirbites. Some specie'@, however, arc here, a8 in various parts of tbe 'Vest Indies, in oomliderablc
demand for food. The most imJlort-llut species is t.he Sppckled Moray~ Sitlera otellata" which is o(".oa·

sionally brought to the Key West markets.

CALIFORNIA.. CONGER EEL-SIDERA. MORDAX.

U This species," writes Jordan, His alwa:ys known as 'Conger Eel' or 'Col1ger('(>.' It reaches
a length of five feet and a weight of fifteen or twent,y pOIlUUH. It is found amODg' rocks about

the Santa. Barbara Islands, aud 80uthwanl along the coast of T,ower California. About the islands

it is qnite oommon. It il', re.markable. for it!> ferodQus disposition. When C<l.llt1uell it shows fight
ami bites savagely, striking like a snake. Itll flesh is very fl1t, resembling t.hat of Anguilla, and
is very palatable when fried. The skin is said by the fishermen to be 'very pizeu.' This species
iB brought into the Los Angeles market, where it meets with a ready sale. C[)Ilsidf'rable numbers

are s~lted and dried by the Chinese/'
The Sea-suakes (Opn.ickthy8 QCella,tua, O. chrysops, eoo.) are occasionally seen OIl the fishing

smacks in the Gulf of MaxiM, haVing been obtained from the stomachs of large groupers and
sna.ppers, with which it is a favorite food. Stearns has obtained specimens a,t Pensacola canght

'With hook and line on the snapper banks, sixty miles east of that port.
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191. THE EEL-ANGUILLA VULGARIS.

OLASSIFICATION.-There is no group of fishes concerning the classification and history of

which there is so much doubt as the Eel family; an infinite number ha,ve been describeo, hut
most are so badly characterized or founded on individual or so trivial characterll that the majorit,Y
of ichthyologists will reject them.1

III his "Uatalogue of tht:\ Fishes in the Brithih Museum" Dr. GUnther has claimed to retain

those all species which are distinguished b.y sudl chaxaders that they may be recognized, though

he remarks that he is by no means certain wbether really specific yalue should be attached to
them, remarking that tllB Imout, the form of the (\yes, the width of the banus of teeth, eie., are

evidently subject to much variation. III his wore recent work h(l remarks, "Some twenty-fir-e
species of Eels are known from the coast waters of the temperate and tropical zones,"

Other recent writers have cut the knot by combiuillg all of the Eels into three or four, or
even into oue, specie.!!, and it seems as if 110 other course were rC9lly practicable, since the different

forms merge into one another with almost imperceptible gradations. III his monograph of the
family of anguilliform fishes,~ M. O. M. Dareste roma.rks:

"Dr. Guuther bas recently published a monograph of the apodal :fishes ill which he begins

the work of reducing the IlUmber of specific types. The study of the ichthyological collection

of the Paris Museum, which conta,ins nearl.}' aU of Kanp's types, has given me the opportunit,y
of completing the ,york begull b;y Dr. Gunther, and of striking from the catalogue a large number

of nominal species which are founded solely upon individmtl peculiarities.

"How aJ'e we to dir;tinguish individual }Jecnlial'ities from the true specific characters' III

this matter I llave followed the suggestions made '\\'ith such great force by 1\1. Siebold in his

t Ristor;\' of the Fresh-water Fishes of Uentral Europe.' This accomplished naturalist has ShOWll

that the relative proportiom. of the different llarts of the bod~' and the head vary considerably

in fishes of the same species, in accordance with certa,in ph,VsiologicaI couditions, and that conse
quently they are far from having the importance which has usually been attributed to them in t,Ile

determination of s!ledJic characters.

"The study of a very large Dumher of iudividuals of the genera Conger and A ng1lilla bas
fully corrduced me of the justice of this observation of Siebold; for the extreme variability of
proportions forbids -us to consider them as furnishing trne specific characters.

"I also think, with Siebold, tbat albinism and melanism, that iii to say, the diminution or
angmentation of the lIumber of chromatophoresl are only individual ItllOmalies and cannot be

ranked as specific (\haracters. Ris80 long since separated tbe black Congers under the name
.Huram-a nigra. Kaup described as dh:ltinct species many black Anguillas. These species should
be suppressed. I have elsewhere proved the frequent occurrence of melanism and albinism more

or less complete in nearly all the types of fishes beloll ging to this famil~', a fa{}t especially interest·

ing since albinism has hitherto been regarded as a ve11'" exceptional phenomenon in the group of

fishes. '.rhis also occurs in the Symbranchida. I have recently shown it in a specimen of Monop
term from Cochin Uhina presented to the mUll;enm by M. Geoffroy St. Hilaire.

tl I must also signalize a new cause of multiplication of s~ie8; it ia partial or total absence

of ossification in cE'rtain individuals. This phenomenon, which may be explained as a kind of

rachitis (rickets), has not to my knowledge been noticed, yet I have found it in (l, large ,number of

specimens. I had llrepared the skeleton of a Conger of uleditim size,the bones of which are

I GONTlDR: Catalogue of the Fishes in the Britiilh Mu~wn, viii, p.lU.
1CompteBo-rendua of the Academy of SCICflOOll, Pari&
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flexible and have remaineJ ill an entirely carti1aginom; KtatA'. 8till it is Hot J1e(,(~s"ar.y to pn'pare

the skeleton to deterlllhw the absence of ossification, for we call eflbtblislJ tlli" clIO\il,v ill ulJHkiulIed

specimens by the flexibility of the jaws. It i~ very rema.rkable that this lIlollifieatiolJ of tile
skeleton is not incompatihle with healthy exii'ru,nce, and that it docs 110t prevent the ti ...,11 ill wlJich
it is fOllnd from attaining a very large SiZI'.

"Those fishes ill which ossificat.ioll is absent are l'emarkaLle b.y reaSOll of tlw g-n'flt, reduetioll

of tIle number of teeth, which, although tile oillr parts wlJieh become hard h~' Hw ,leposit of cal

C<'lrt->ons salts l remain however much smaller than ill individuals whose skeletons are completely
ossified.

"'Ve can thus undenstand how such specilJ-WllS could pr{~,;ellt, diameter." apparently !'lpf'cijh:~

aIHI that the.y should have hCl'll considered by KauJi as t~'p{'s of Ilew spcdcs. TIleSI' cOllllidera

tions have led me tv reduce, 011 an ext~m/'liyc /'Icah:" the numher of spt-'cil1/'1 ill the fdmily.

'4 So, in the genus A ny'uilla, I find but four specie,,: -"11tf}uilla mdga,ris, occnrriug throll~hont

the northern hemisphere, in the New '''orld as well as the Old; Anguilla mannorata and A. 1/IO/CIl

of tlw Indian. O('..eau.., awl An!p~ill(J, wJ).'jalmttQ'Ilw. of Ocean Lea.

l< There are at least four distinct types, rel:lultillg from the com billatioll of a e,~rtaill llumberof

charactt\rs; but the study of a H)r~' large number of SIJeciUlCllS belonging to these foul' specific

types has convinced me that each of these elJameters mny var;v illd"IJendentJy~ and that eonse
quentl~' certain individuals exhibit a combination of charUCU'TJ'; U(\lollging to two distinet tYP~8. It
i~ therefore impossible to e"tablish clearly defilled barriers separating these four types.

liThe genus Anguilkl. exhihits, tllell, a pbeJlOmenOll wbidl is also fouml ill nH1IJY other genera.,

and even ill the genus Homo itself, and whieh can be explained in only two ways: Either these
four forms have had a common origin and are merely raceil, not spedes, or else they are disthwt

in origin, amI are true species, but, haye heel] ,1Ion\ or less iuterming:led, ami have produced by

tllCir mingling intermediate forms which coexillt with tho8c which were primitive. ScielH:e is not
ill the position to deeide positively between these alteruati\'{~s:ll

It is the disposition of American ichthyologists, at least, to accept the Vi('WlS of Dareste, and

to consider all tbe Eels of tbe northern benlisphere as member..,; of OtlC Jlolymorphic species.

GUnther is inclinell to recognize three species in North America: olle the C{jmmon Eel of Europe,

Anguilla vulgaris; ODe the common American Eel, Ang1til/u IJ08trmieJlJ<ix (rtJl<trafll), which he findM
also in Japan and China; and f,he third, Anguilla fr.ra.na, described and illu"t.mte(l b.'" Girard, in tlle

"Report of the United State~ and Mexican Bonmla,ry 8nrye,,·," under the llalllP of..tl. fcJ.'mw, whiell,

be remarks, is scarcely specificall;'l' distinct from A. /W8fo1l1CIlHi!" from which it differ,; oul,r ill the

greater deY(~lopJllent of the lips, a dir;;tiuctiml whieh ,we1ll~ t.o he imaginul·"-. nil' distinction
betwoon A. Mstonie1lRiIl and A. 'llfllgam, as st.ated by him~ eonsisti'; chi£'tly in th.. fad that th.. dorsal
fin is situated a little farther back npon thf~ b(jd.r, so that. ill the fOf'llwr t.he djsta.]J(~e hetween the.

commencement of the dorsal and allal fin is ,,:horter than thE~ head, while in the lattf.'T it is equal

to or somewhat longer than it. This eharacter does not appear to he at all eonHtant.
GEOGRAPHICAL DISTRIBlJ'l'lON.-Al'll'lll1ning thtl specifie identity of the Eell'J of the Oltlllnd the

Nflw World, the distribution of the comllion Eel may be defined sOlUewhl~tas follo'w,,: III the rivers
and along the OCf'an shores of Easterll Nort.h America, Kouth to Texas lind Mexico, nnd nort.h at

least to the Gulf of Saint Lawrence, bnt absellt in the waters tributary to Hullson Bay, the Arctic

.L 'l'heee conclu8ion~of DareJltrl have a. very OIcdimval ring. " Sdf:'n~'l" is certaiuly ill U,,' p,,~it,i(on t., M~- t.hat
neither of these hypotheaes can be true. From t.he stan,l point of modern z<.>olog~·, the comlllon or;!,\"i" (of the ~I"""ieil

of AuguUla admits of no rea!lOnable donbt. lktweon th(, four ,; species" of J)aN'~t" and their leo;; sharply dtlfincd
raoes, no par.uument. dilfereuoe exists. The name" spBciea" eert90inly cannot, be l'efnSlld to forms having supposably
a OOUW:wn origin.-J.
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Sell and the Pacific; present in Southern Greenland <') and Iceland, latitude 650 north; on the
entire coast of Norway, from the North Cape, latitude 710, southward; abundant in the Baltic,
and in the rivers of Russia and Gcrman~~ which are its triblltarie8, and along the entire western
lind :Mediterranean coasts of Europe, thougll llot present in the Blaek Sea, in the Danube or any
of its other tributaries, or in the Caspian; occurring 0,180 off Japan and China and Formosa; also
in various islands of the Atlantic, Grenada, Dominica, the Bermuda8, Madeira, and the Azores.

HABITs.-The Imbits of the Eel arc very different from those of any other fish, and are as yet
bnt little understood.

"This, so far as we know," writes Professor Baird, ''is the only fish the ;young of wbich a·scend
from the sea to attain ma,turity, instead of descending from tbe fresh to the salt water. Its

naturallJistory has been a matter of considerahle inquiry within a. few years, alt,hollgh even now
we are, far from having that information cOllcerning it that would be desirable, in view of its
enormons abundance nnd its gre.'lt value as a food-fish.

,. The eggs of the Eel are for the most part laid in the sea, and in the early spring, the period
varying with the latitude, the young fish may be seen a~cending the rivers in vast numbers, and
wllen arrested by an apparently impassable barrier, natural or artificial, they will leave the water

and make their way a,bove the obstruction, in endeavoring to reach the point at which they aim.
Here they bury themselves in the mud and feed Oil any kind of animal substance, the spawn of
fish, the roes of slJad; smaH fish, etc. At the end of their sojourn in the ponds or streams they
return to the sea, and ure then captured in immense numbers in man;y rivers in what are caUed
fiah·baskets. A V-shaped fellce is made, with the opening down·stream into the basket, into
which the Eels fall, and from which they cannot easily escape. This same device, it may be

incidentaHy stated, capturcs also great numbers of other fish, such as shad, salmon1 and otiler
anadromous fish, to their grievous destruction.

"As rnigtt be expected, however, the Fan8 of Niagam constitute au impassable barrier to their
asoent. The fish is very abnndant in Lake Ontario, aUlI until artificially introduced was unknown
in :Lake Erie. At the preseut time, in tIle spring and Bummer, the visitor who enters under the
sheet of W31 er at the foot of the falls will be astonislJed at the enormous numbers of young Eels
crawling over the slippery rocks and squirming in the seething whirlpools. An estimate of hun·
dreds of wagon-loads, a8 SCell in the fjOUl'SC of the perilous journey T(',ferred to, would hanHy be
considered excessive by those who have yisited the spot at a suitable season of the year.

lIThe economical valne of tlle Eel as a food-ftsh has been well established, and it is now
greM1y sought after for introduction into the localities where, for some physical or other rea,soD, it.
is unknown. The advantages, as summed up by a German writer, are, first, that an Eel will live
Qud grow in any water, however warm, u.nd whatever be the general character of the bottom,
though it prefers the latter wIlen muddy amI boggy; second, thc Eel requir.es no special food, but
devours anything liVing or dead; it is an excellent scavenger, feeding upon dead fish, crabs, etc.,

as well as npon any living prey it can secure; third, but few oonditions can interfere with its
development, while it gro ws with very great rapidity, being marketable at the age of three years;
fourth, the young, on account of their hardilless,can be transported ina crowded condition, aud
to any dis-tanoo, with very little risk of destruction. These considerations are, in the main, well
established, and there is no question but that tbe Eel can be introduced In mauy waters to
advantage, supplementing the earlier inhabitants. It bas been planted in the waters of the
Upper Lakes and the Mississippi River; in the latter they have reoohed an advanced development.
It is, however, a very undesirable inmate of rivers in which fil'lh are taken by meauEI of gill-nets,
the deatr11ction of shad and herring in the waters of the Susquehanna and othe1'l!f&rther south
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being enormous. It is not Dllfrequent that, when a gill-net is hauled up, the greater part of tho

catch cousists simply of l1ead~ ana backbones, the remainder being devoured by m~'riaJs of Eel..

in the short time the net is left onto 'l'he spawning shad arc consi(lered by them a special ueJieacy,
and !:re found empt,ied at the "ent antI eompletely gutted of the O\-arieo;. Sometimes a shad,
apparently full, is fouwl to eOlltaill several Eels of cOlHlideral-"le Rize. The.y do not seem to be

very destructive of living fish of any magnitude, although ~ho young fry are devoured with
gusto." 1

_ In describing t,he geograpltical distribution of the Eel it was stated that it occurs in the rivers

and along the ocean shores of Korth America. Tltis being the case, as might be supposed, tlwre
are mUIl.Y inland lakp.fl :1m} streams of the United States in which this fish does not occur; fol'

instance, the chain of the Great Lakes ahO\Il Kiagara Falls, amI the upper waters of other

streams in which there are cOllsiderl1\)le ohstructions. The cutting of canals in various parts of

the country has, howlwer, prod need a great change in their distribmion; for instuIlCl:'l it i8 stated
b~' MitebilJ2 that Eels were unknown in the Passaie above the Great Falls until a canal was cut

at Paterson, since whiclt time they have become plentiflll in the upper branches of t.hat river.

The;y have also boon placed in IMm;y new localities hy the agency of man. Concerning this Mr.

Milner remarks;

"The Eel (Anguilla boswniensis), appreciated in some localities and much "ilifi('ll in others, is
another specie!! that has be,en frequently trllllspl:lntetl. It is pretty evident that it. neypr existed

natnrally in the chain of Or0:1t La.kes all;r higher up than Sill-gam Falls, althougll speeilllCllB Lave
boon taken in Lakes Eric and Michigan. Their exiBtence there is with little doubt tracpa-ble to

artificial transportation.

"A captain of a lake vessel informed me that it was quite a comlllOll thillg some ;\'ears ago to

carry a quantity of live Eels in a tub OIl the deck of' a vessel while OIl Lake Ontario, and they
were often taken in thig maImer throngh tlle V\o~elland Canal. Be said that it was a freqnent

occurrence on his vcssel when tlll'y had become tirell of them, or had procured better fishes, to

turn the remainder aJjYe into the waters of Lake Erie.

H In 1871 Mr. A. Booth, a large dealer of Chicago, had an Eel of four pounds' weight sent him

from the south NHI of Lake "Michigan, and a few weeks afterward a fisherman of Abnapee,
Wisconsin, nearly two hundred miles to the northward, wrotc him that be llatt taken a few Eel~

at that point. It was a matter of interest to account for their presence, amI a long time aft.('rward

we learned that some parties at Eaton Ita-pids, Michigan, on a t.ributary of the lake, had imported

a number of Eels and put them in the stream a.t that plaee, from which tltey had doubtlt'sll made
their way to the poiutE! where they were taken. The uD'fortunute nqllllrinm.ear in Junf', 1873, b~'

means of the accident that oecunell at Elkhorn River, released anum bt,r of Eels into that stream,
and about four thousand were placed by the United States Commission in t,he Calumet Riycr at

South Ohicago, Illinois, two hundred in Dead River, Waukegan} JUinois, amI thirty-eight huudred
in Fox River, Wisconsin.,,3

They have sinee been successfully introduced into California.
LIFE HISTORy.-Concerning the life llistory of the BellllUell hus been written, and them have

been many disputes even 80 late as 1880. In the article upon ichthyolog-y, contrHmt.('tl to the

Encyclopedia Britannica, GUnther writes:
"Their mode of propagation is still unknown. 80 much only is cPrtain, that they do not

'MS. note by P:rofe&!lOr Baird.
• TrlUl1l&CtiODlI Ljtersry and PllilOllOphical Sockty New York, i, p. 48
~Report United States Fllth Commleeion, plLl1; ii, 1874, 596.
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spawn in fresh water; that mall.)' full-grown individuals, bnt not aU, descend rivers during the
wint.er mouths, and that some of' them at least must spawu in hmcki.'$h water 01' ill deep wah~l' ill

the sea.; for in the conrse of the summer ~YOUlJg indi'dduals from three to five inches long alolcend
rivers ill incrt~dible numhers, o"-ercorning all obstacles, ascending v(\rti{~al walls or flood-gatl~f';,

entering ever.y larger amI Iolwollen tributar~7, and making their way even oVl:'r terrajirma to wawrs
shut off from all communication with rivers. Such emigratioll!:' have long been known by the
name 'Eel/airs.' 'fbe Illajorit.y of the Eels which migrate to the sea appear to return to fresh

water, IJut not in a body, but irregularly, and throughout the warmer part of the ;year. No
naturalist has ever observed these fishes ill the act of spawning, or found mature ova; and the
organs of reproduction in individuals caught in fresh water are so little developed and so llltlch

alike, that the femalf.l organ can be distinguished from the male onl~' with the aid of a U1ierofolcope.'~

MIGRATIONS OF 'BI<;Ls,-In attempting to review thiS I;ubjt,d I am sure 1 cannot do better
than to translate at lenbrth a communication jllOlt receivCiI from my friend Dr. Berthold Benecke,
profe.s.sor in the University of Konigsberg:

"The coloration of Bels varies greatly not on1r in different localities, but ill the very sallie
places: the back may be (lark bInI' or greenh,h black; the .,ides, lighter hlue or green; the beny,
white; sometime8 the back is onlS slightly darker than the sides; sometimes there are oli ....e·gre;;n

individuals with a goltlen.yellow band upon their back, I,\ollletirnes tlll:\\, are entirely golden.yellow,
and, very rarely, enthel,Y white. The Eel livel'l in deep, quiet wat~rl'l with muudy bottom; it.
burrows out 1Ioles and tUDnel~ in which it rests quietly during the day, ~whi1(\ at night, it eom('~

out in March of tood. From the deck of a steamer passing through riv~rl'l or canals Olle may :"e(~

upon the banks, which are laid bare by the waves produeed by the motion of' the ve~sels, JllUnerOU8
Bels with half of their bodies projecting from their lurking holes_

"'fhe Eel feeds npoll all kiulls of small water animals, amI may be found on the "pawning
places of other fish in great troops, going there for the purpose of feeding UpOIl t.lw eggs. 'rhf;j'
feed also upon crabs at the period when they are folhedtling their shells, and have ill man;y]oealities

in Germany completel.)' exterminated them. Since the Eel is everywhere known as a greedy
robber, many accounts have been given of their wanderings, in which they have made their way
into the pea·pawhes to feed upon pease. The oldest refereu(',c of this kind is that of Albertns
Magnus, who remarks in his book of animals, pubU"hed at Frankfort·on-the.;'fain in 1545: 'The Eel
also comes out of the water in the night-time into the fleldl'l, where he can find pellse, beans, or lentils.'
This stat.ement was contradicted in 1666 by BaIdner,l who writes concerning the Eel: 'They eat

fish, do not come on the land, and do not eat pease, but remain in the water always, and are
nocturnal animals.'

"Forthwith, new statements were made which tended to "how the actuality of the wanderings
of the Eels in the pea-patches. For instance, Bach, in his' Natll,ral History of East and West PrIlR
sill,' publiahed i.n 1784, maintained that Eels frequently were ca-ug-ht in the pea-patches in the
vicinity of the water, where they fed upon the leaves, or, according to other aCOOllnts, upon the
pease themselvel<, and continues: 'These movements explain the paradoxical fact tha.t in Pru~sia

and Pomerania fish have been caught UpOll dry land by the use of'the plow, for the pe.'\sants,
in warm nights when the Eels are in soarch of the pease, towardsmol1ling when it is not yet day
ma.ke furrows with the plow between them and the water, and these are the nets in which the

-----~---------~~--~~-~-------------_.._.~_._-~~----
lRecht natlidiche Besohreibnng llnd Abrnablnng d~r Wl1II8er-Vog61, }'illChen, vierfll$sigen Thier, Theecten und

(;(,wirm, 8(> bey St,rll,oll8bnrR in den W&IJgern sind, die leb 8()lber geschollBell nnd die Fil!lCh gefangen, auch a)le8 in weiner
Handgehllbt. Leonhard. Baldner, Fis(lher uud Hagmeiet<lf in Strall~burggefertigt woniool666. Manuscript. (Cited
by V(JD. Sillboldt "Sill!llwaseerfuJehe von Mitteleutopa," LaiPllig, 1853.)
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Eels are caught. 8inee the Eellllmtes wit1l ease only UpOll the b'TUS8, its retlull tQ the water is cut

off by the soil which has been thrown up. The peasants con8idcr it as a. sign of approadling
Rtormy weather when the Et,,!s come out of the water upon dry land."

"A perSOll writes to me from L,Yck: 'In storffi8 they come out int.o the pea.pat(~b('s,amI at thi."
time peollie spread sand or asbes around, Rnd thus IlHwent their rehuJI.' Snch ta.IeR are enm HOW

IlUmerolls in the newspapers.

II The small size of the gill ·opening make" it posf1ible for tlw E(~l to Ii"Il fOl' a long time on t of thl\

water, and it is possiiJln that in their wanderings oyer moist meadows tlJey may li lid places ill whie!l
there are snails all(\ otht'r de8"irable food. Tue explanation of tllOir sUPPoHPd wanderillgs on'r the
pt:a-patflhes is, that the Eeh" which have, lJeeu found at diffm'''llt tilllel'l ill tIlt' fiehIH Ill' llJeatlowl'l,
have been lost by poachers, ,vlJo threw them away ill their flight. MallY times dead Eels lmv('

1Jeen found upon meadow'! 0\'01' whieh t1lPy hllye Rwarn, t1le meadows being- t1ooded, amI, in I'Ipitt
of'the nearnpss of tlte water, haV(, afterwards heen unable to return to it.

"Although the aetivit.r and tentleney amollg' tlJe young Bel8 to wauder is ye:-y great, .ret we can·
not believe in the wandering of adult Eels over wide stretches of land. Aeeording' 10 SpallanzaTli,
in Comacchio, where for many centuries ltn eel fishery of immense extent has heen carried Oil,

although these fish are fouud in numerous llOnds and lagoolls, the fi.r,;hermcll have never yet seen

an Eel wandering over the bud; and ollee when, ou aceount of the drying np of the water, tilt-'

Eels died hy the tl.lOusaIld, not one ()f them Illade till' attempt to e~cape h.Y a short jonrnc,,· OVllr,

land into the neighboring lake 01' into the ri,er Po.
"The Eel occnrs in all our waters, with l,he exception of Rillall rapid hrook 1'1. The fh3Ut'rmell

distinguish mauy \'arieties. ha~ed upon til.) differtmces ill th~ form of tiw head or color and the

varying proportions in the length of the body aud tail; and the oldcr idlth;vologistl' have followed

their oJlinions WithOltt Huffici.mt reUNon.
"By rapid growth the Eel attain!'! tlHllengt.h of twenty.four to t.hirty inche.s, amI often it gl'eate-r

Hize. On a-ccount of their fat; wlliclt is ,ery highl;r f11t,OI'('(1, and thn absence of bOllnf!, the:\' are

everywhere valued, antI are (Janght jn varions ways. The lllORt profitable method of {~apture is ill

eel-weirs amI eel.baskets, and in traps by the us(>· of ]1(>t.$, and on hooks they are also caught in

great quantities, In "inter many Eels arc. taken with spears on the slJelving shores where they
lie buried in the wud in a stat-e of torpidity. In this fisbery very often more are wOIUHled tllaU

eaptured, and, ill addition to the large Eels, great quantities of small oues am taken."
ANCIENT BELIEFS CONCERNING THE REPRODUCTIOK OF TIll~ EBL.-The rt:',pl'OductiOll of the

Eel, continnes Benecke; has been an unsolved riddle since the time of ArisV)tle, a,m} ha." given I1."c

to the most wonderful conjectnres and assertionA. Leaving out of tjllcstioll the old theories that the
Eels are generated from slime, from dew, from horsehair, froUl the skins of the old Eels, or from
those of snakes, and the question as to whetlwr they are produced hy the female of the Eel or U,,"

that of some other species of fish
1
it has for <'.enturies been a question of disJlute whet,her the Eel is

an egg-laying animal or whetber it produces its ;young alive; althongh the fishermen believe that
they can tell the male and female ,Bels by the form of the !mout. A hundred years ago no man

hnd ever found the sexual orgaus ill the Eel.
Jacoby bas remarked that the Eel was from the earliest times II riddle to the Greeks; while Hg'el't

ago it was known by them at what lleriods all oth~r kinds of fi81les laid their eggs, such di8con~riC8

were ne-rer made with reference to the Eel, although thousands upon thousands were ,Yeurly applied

to culinary uses. The Greek poets, following the usage of their day, which was to attribute to

',A live aud active Eel, a few daytl sinee, WIUl dog out from a depth of five foot in the lIOil of EXlIwr, New
Ham}Jllhire..-~TekgrdpA, Qctobllr 216, 1870.
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Jupiter aU children whose paternity was doubtful, were accustomed to say that Jnpiter was also

progenitor of the Eel.

" When we bear in mind," ","rites ,J£Lcoby, l' the yeneration in whieh Aristotle was held in ancient
times, and still more throughout the Middle Ages-a period of nearly two thousand years-it could
not be otherwiSf> than that this wonderful statement should be belie,ed, amI that it shou1<1 be
embellished h;y llumerous additional legends and amplifications, man;r of which have held their

own in the popnlar mind until the present day. There is no animal concerning whose origin aud
existence there is sncb a number of fl1lse beliefs and ridiculous fahlei'!. Some of these may be put

aside as fahricatiollll; others were, probably, more or less trlle, but all the opinions concerning tlle
propagation of the Eel may be grouped together as errors into three classes:

..I. The beliefs which, in accordau ce with the deRcription ofAn st{Jtle, account for the origin of
the Eel on the basis of its developmen t not from the mud of th e earth, bnt from slimy masser.l wh iell

are found where the Eels rub their bodies against each other. Th~s opinion was au\'anced by Pliny,
hy AtheDrous, and by Oppian, and in the sixteenth eentur.y was again advocated by Rondelet and
reiterated by Conrad Gessner.

"II. Other authorities base thedr claims upon the occasional discovery of worm~Iike animals

in the intestines of the Eels, which they described, with more or less zealous belief, as the youug

Eels, claiming that the Eel should be considered as an animal which brought forth its young alive,
althongh Aristotle in his day had pronounced this oolief erroneous, and very rightly had staterl
that these objects were probably intestinal worms. Those who discovered them anew had 110

hesitation in prononncing them young Eels which were to be bom alivo. This opiuion waf.: first
brought up in the Middle Ages in the writings of Albcrtus 1\'lagnuf.:, and in the following centurieO\

by the zoologists Leeuwenhoe,k, Elsner, Redi, and Fahlberg; evoll Linnreus assented to this belief

and stated that the Eel was viviparous. It is but natural that ullskilled obser,ers, when tlIer
open an Eel and find inside of it a greater or smaller Dumbel' of HYing creatures with elongated

bodies, should be satisfied, wit,hout further observation, that these are the ~young of tho Eel. It

may be distinctly stated, however, that in all cases where Eels of this sort have been scientifically

investigated, they have been found to be intestinal worm8.1

"III. The last group of errors includes the various ~uppositiolls that Eels are born not frolll
Eels, but from other fishes, and oven from animals wbieh do not belong at all to the class of fishes.

Absurd as tbis supposition, which in fact was contradicted by Aristotle, may seem, it is found

at tho present day among the eel·catchers in many parts of the world.

"On the coast of Germany a fish related to the cod, Zlarccs vivipa,rUJI, which brings its young
living into the world, owes to this circumstance its name Aalmutter, or Eel Mother, and similar

names are found on the coast of Seandinavia."
"In the la.goon ·of Comacchio," continues Jacoby, ,; 1 have again convinced myself of the

ineradicable belief among the fishermen that the Eel is born of other fislles; they point to special

differences in color, and especially in the eommon mullet, MugU cephalu8, as the causes of varia·
tions in color and form among Eels. It is a very ancient lJelief, widely prevalent to the present

day, that Eels pair with water·SlllLkes. In Sardinia the flshermen cling to the belief that a certain
beetlel the so-called water·beetle, Dytiscus Roegelii, is the progenitor of Eels, and they t·herefore
call this' Mother of Eels.'"

'It ill very 9trange that an oi»lerver ~-~areflll 0,9 Dr. Jacoby 8honld denonnce ·in this eonnecti'on the weIl
known error of Dr. Eberhard, of ROiltoek, who miatook a apeeiee of Zoat'fl8l!l for an Eel, and dElllmibed the youug,
which he fonod alive within the body of its mother, all the embryo of the Eel. In Jacoby'S _Yo p.~ he BtlLtee
tha.t the animal d6li61'ibed by Eb6rhard wo.e Bimply an intestinal worm, lIoIl error whioh will be manifest to aJlwbo
will tU:e the painll to examine the ftgtlrl;l.
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DISCOVERY OF THE FEMALE EEL.-A scientific investigation intD the generation of Eels

could only begin when, at the cud of the Middle Ages, the prohibition which the velleration fur
Aristotle had thrown o\'er the investigations of learned men was thrown aside. Wit,h Ow renval
of the natnral sciences in the sixteenth ceutury we find that iIlTestigatorts tUllwd thell1~eh;e~ witil
great zeal to this special qlwstion. 'l'here arc treatises Il]lOll the generation of th(' Eel written by

the most renowned investigators of filat period. such as Rondelet, Sah"iani, ami AldrO\'andi.
Nevertheless, thifl, like the following century, waH burdl'IINl with the memory of the lJUmerous

past opinions upon the eel question, and with the supposed finding of young inside the body of
the Eel.

The principal Bupporters of the theory that, the Eel WH,'" vivipHTom, were Albertul'! Magnus,
Leeuwenhoek, EISllcr l Redi, aml Fahlberg. TlJe nutul"alist<; Franz Hedi and Christian Franz

Paulliui, who lived in the HCyellteeuth century, must be ml~llliolJetl as tbe first who were of the

opinion, founded, however, IIJlon liO special ohsl>,rvaliom;, that the generation of the Eel WilS ill llO
fCspect different from that of other jhshes"

In the eighteenth cClItollry it. w:1S for the fin.,t time maintailwd tLlilt tIl(' female orgau8 of the Eel

could certainly be rceognized. It is illterestilll{ that the lakf~ of Cmnacehiu W<H; the starting
point for this conclu~ion as well as for IJlU1IY of HIe errors which Illld preeeded it. The learned

xurgeoll Sanca8sini l of Comact.J!lio, visi ti H g all eel tislll'ry" at tha t Illnu(\ in 1.0., found an Eel
with its belly cOllBpicnously cnlul'ged; he opeued it. aud fUlIwl all orgall resembliug au o,"arY l and,
as it appeared to him, ripe eggs. Therenpon he sent hi!' find, properl" preservetl, to his fi'ieml, the
celebrated naturalist Vallisneri, profe8sor iIi the University of Padua, who I',xamined it carefuUr,

aud finan~', to his own great delight, became satisfied that, he had fOllnd the oYarit~~ of the Eel.

He llrepared an (~laborate communication upon the 8uhjeet, which II(> sent to the Academy at
BolognH. l

At the Yer,Y beginning there were g-rayc IJut'stions raised as to tIlC corredncss of tbis dis
~oYery, The principal anatomical authority at Bologu3, Professor Valsalv:I-, appears to have

shared these doubts, especially siuee sllOrtly after thM, a sf'cond specimen of Eel l whieb presented

the same appearance as that which was descrilled by VaJlisueri, was sent from COlllacehio to

Bologna, The discllssion continued, and it, soon eama t.o b€ regarded by tbe scientific men of
Bologna as It matter of extreme importanee to find the true ovaries of tbe Eel. Pi('.fTf) .MOlilldli

offered to the fishermen of Cornacchio a valuable reward if the,V would hring him a g-ravid Eel.
In 1752 ho reC(~i \1ed from a fisherman a living Eel with its bell,)' much distended, wllich, wilen

opened in the presence of a friend, he found to be filled with eggs, \Jlllbrtunately the jo.Yful

bopea which had been excited by this fortunah~ discover;\' were bitterly disappointed when it was

ahown that the Eel had been cUlIniuglyopened by the fisherman and filled with the eggs of
another fish. The eel question came up again with somewhat more satisthctol'y results when, in

the year 1777, another Eel was taken at Cornacchio which showed the same appearUlJce as the

two which had preceded it. This Eel was received IlJ' Prof. Gaetano Monti, who, being indisposed

and unable to carryon the invest,igation alone: invited a number of his favorite pupils. alUong
whom was the celebrated CamillO Galvani, the discoverer of galvanism, to a couneil at Ilis
house. Thie Eel was examined b,)" them all, anti pronoullct'd to be precisel,)" similar to the one
Which had been described by Vallisocri !fflvelJt~,r years before. It was ulJauimously docided that

this precians specimen should be sent for exha,ustive examination to the naturalist Mondini, who

I I fail to fiIld any J:eoot'd of too publication of t,bi.. paper, except that givon by .Jacot,y, who st:at'CA t.hat It Willi.

printoo at Venice in 1710, with a plate, and 8ubM'quently, in 17l:.!, under the titlo "DO"> (lY;Il"io Angnillarllm," in t.be
Proceeding. or the Leopold Acadelllf'
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applied himself with great zeal to the task, the results of which were published in Ma,y, 1777.
The paper is cnt'iUed "De Anguillre ovariis," and was pUblished six years later in the Trans

actions of the Bologna Academy.l Mondini was satisfied that the supposed fish which Vallisneri
described was notbiDg hut the swimming bladder of the Eel in a diseasecl state, and that the
bodies snpposed to be eggs wen) simply pustules in this diseased tissue. III connectioll with this
ollinion, howe"t~r, Moudini gave, and illustrated b;y magnificent plates, a good description and

demoDstration of the true ovaries of the Eel, as fonJJd by himself: This worli:, which in its
beautiful platt'S illustrates also the eggs in a magnified fold of the oyarYl DluSt be regardetl as
dURSica.I work, and it, is an act of hist,oric justice to state that neither O. F. 1tIttller nor Uathke,
but real I,}' Carlo Monoini, was tbe first discoverer, describer, and deOIODstrator of tbe female
orga.ns of the Eel; which had been sought for so many centurie8.~

ThN'A'l ;rears later, entirely independent of Mondini, the celebrated zoologist Ot.to Friedrich

Muller publisht~J his discover~' of the ovary of the Eel in the" Proceedings of the Society of'
Naturalists" at Berlin.J

The .1i\-\Covc.ry of ~lomlinj W:i\.B llCs:t '61wduUy brought into prominenee throngh Lazzaro

Spallanzalli. This renowned ilwestigMor, ill Oetohe.r, 1792, wNlt from P/tyia to the lagooJls of
the Po, near Comaccbio, for the sole purpOf;C of tbere studying the eel question. He millained

at Oomaechio through tht, autumn j he was, however, 11l1ab1e to find anything thai was ncw
regarding the question, but ill the report upon bis journey of invpstigation he ent.jrel~T threw

aside the discovery of .Mondini, and allllounced that thc ovaries discovered b~' this authority were
simply fatty folds of the lining of the stomacb.~

.'It was without doubt this absolute negative statement of such a skilled investigator as
Spallallzani wbich for a long time discouraged further investigations on the eel question, and

allowed what had alrf'Aldy been discovered to he regarded as doubtful, alld finally to be forgotten.
So when Professor Rathke, of Konigsberg, in llis a!"sidnous lahors upon the reprodnctive orga,ns

of fi"bmil, in the ;year 18~4, described the ovarics of the Eel as two cufl'-aml·collar shaped organs
nn both sides of the bHckbone; and in the ;year 1838 described tbem as new, he was e;verywhere

in German)' (alld to a large extent to the present day) regarded as the discoverer.' The first
pidllre of the ovar.y after that of Mondini, and the first microscopical plate of the egg of the Eel;

1p" Bononienei Scientiarum et A:rtill11i InRtituto atque Academia CommentlLrii. TGmua VI. Bononim, 17B;l, pp.
4()(j l·1 seq.

"Prof. G. n. Ercolalli, of Bulogna, and also Crivelli and Maggi, ill tbeir eltSsYII published in 1872, have rightly
"tat-ed that. Moudini's priority of discovery has been o"l'"or}ookl'(l in Germany. Neither Ratbke nor Hobnuanrn
Horn~c"ecllnor SchlUlIl'r h:lve mentioned hi~ work. s. Nm~on, in hi~ "Sit andiuav1sk l~aUll11," 1655, say~ noth ing of
Mondini. He m(lntion.~,l .... the fimt diBcove~erof tIn' ovariell O. F. MtlUilT, while Cuvier, in hi" "Hi"toire Naturell"
<les PoiBRonll," nll8ign.. the honor r:.,ther to Ra,thl",. Th. von Siebold ill the first, to annouuce in hill work, poblillhed
in 1863, "Die 8iillswa""e~fillebe von Mit,t.elomropa," page 349, that Moudiui, almollt eont.emporaneon!<ly with O. F.
MUller and independently of him. tUlI<)overed the ovariell of the Eel. Thfl error, all wa« discovered hy ItaJ.illn zoologists
later t.han by tho!lC of Germany, arcl>le frum the fa"t t.hat the annOUJloement of Mullerll dilllXJvery waa printed iu 17i#J,
while tlUlt of Mondini's, which waH llla-le in 1777, W(I.J; 6011. printed in 178:~.

to. F. MtIU.;I;:1\: Bem1ibun~en boi '\en Int.e~in:ll-wUrmern. Sdtriften, "Berlin. Geae11schaft, i, 1700, p. 204.
• " Rat.hke, ,",,'ho first., IItMfl Mondini, has ;n detail dellCribed (1824, 1838, and 1850) the ovarie~ of the Eel, is con

sidered by IIOme to have re"ogui:r.ed them; 1m I, !,his, however, is not true, the addJtioDII mlldll by him to Mondini'~
(lesoript.ion being to a great extent errolleOll~. It. ill not true t.hat the traIl8verse leaftet9 are wanting in tbe Qvarie8
uf the Eel, M he aII8tlrts ill hie last work, contrary t-o his former dtl3Cription, ,vhieh WM probably hn.sedon t.he luw
of analogy, and that thar(',by they ll.l'o dillt.inguillbed fmnl those of the salmon and ~t.llrgeon. It is not true, what
Rathke likewise aaserta, that the genit.al op"ning of the Eel conlri8tl! of two small ellna"" for I have in va,rillbly only
found oue, which opens in t,be urethra. Rathke hall certlUnJy o1ellcribed.the eggs qnite exactly, diManguishing the
largtor whitish ones, havin~ a diameter of aoout onc-fifteenth, of II line, llI\d the lJm",lleT tranllparcnt ones, With the
,.,""rminal vtl!li<'1e in!lide; but Mundini likt'wifle sayll: "i'UIU_,u8pkawu[ou ml"JmaB, <BqMaWB, pJlilcfdA8,.dWWu tallle'R,

qlUllifl «"two mGCn/am oaluufMD.nt, ~. ,,jdi," thnllllhowing the true nature of 1..be ovarlee antI the eggs, aild contrasting
them with the fatty formation and with the ovaries and egge of other O5tIeoUS fhlh."-8YE81:I.
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H obnbaum-Horn schuoll prescnted ill a dissertation I'ublished ill 1842---a paper wJ] ieh ....bOllId be

rig'htl,\' considered as ()f great importance ill the Jiterlltnre of thig IjUestioll. 'The quest.ious

oonooruing the o\'lt,rieH of the Bel ma.\' be rognnled as haYing been brought to a distinct COll

elusion by I~athke1 who, in the yl,ar 18;'iO, pl1blh;lH'tl all rll"ticle dpseribing a gmYid femalB

Eel, the tirHt anti only gravid I'Ipecimen whieh hall. up tD that time, (~ome inh) the hand;; of au

illvestigator.'

DrSCOYERY OF nIe ::IIALE EEL BY SYlt810.-Tlw bist,ory of thc search ft.,r thc fema.]e of th(;

Hel lJaviug bCl\Jl gi ven, for til e most part, in a translation of the work of Dr.•Jacohy, it ~eems ap

propriate to quote the sallie author concerIling tlJe sem'eh for the male Eel, wbieh, though much
8borter1 is none the less intereilting.

III the diS15crtation of IIohlluallm-HorIJschuch, Jlnblished ill IH4~, the vpiuioll wail expressed

tbat certain cells found by the author in the ovaries} \vhieh dift'ered from the egg' cells by their fonn

and contents, should be regarded as the .'ll'('rmary eells (If the Ed, aml tbat the Eel slwllld be
regarded as hermaphrodite. Six ;yea.r" later SehliisN presentclL all illteI'(',~t,ill§' dis:-;ertatkm upon
the sexes of IJllrnpmyl' a-nd Eels in wllie11 ht, prtlT1UlInced tltt's.' opinioill': of Bobnbaum-Horuschucb

ttl bt\ erroneous, lUid expressed the opinioll tlla/. the IImI!:' Eel must IH.' extl'('uwl.,- rare, or that. i1

was different, perbaps, from the female. I,'rom this time nIl to the hegiJmillg of' 18iO, a male Eel

waii lIe\'er Heen, nor t10 we find all.Y opil.lioul:i eXprf'~Hl:'tl t~OlJCerIlillg the form of the male of the Bel
or its rCllroductive organs.~

According to Rohin, in 1846 George Louis Dnverlloy (Cuyjer, AmLtOlllie compa-rel', ed. :.!, H;48,

tome viii} p. 117) described the rutile-til he typl:' of the testis of tlJC I",alJlJlrt'~"'> :llld He!.,;, with tIw

free margin festooned in lobules, shortt'r to t,hl' right tLaIl to the left, like the ovaries, etc. He

al\det'l.: "At the breetling season WI', pereei\-e ill it an innumerable quanl.it.y of, gl'Huulatloll8, or

small spermatic capsules, the rounded form of which bas often led t.o their being cOllfonnded with

the or-ules, at least in the Eel!!!, in whi(~h, ill I'ca.\itS, t.heke capsules are Ilearly of t!H;>, samc size

as the ovules, hut the latter are distinguished by tlleir oval form." The ovules are spherical, aud

not oval; hut the other facts lll'e fundamentally correet. It is al80 ill error that nUYerno~'adds

(p. 1:_~3); "The Ee\s and the Lampreys have no deferent canal, any more than au twhIuct. I.ike

the ova, the spmen ruptnres the capsnlns in which it has eolIected and diffuses itself ill the abdolll

inal cavity, whence it is expelled in the "ame way R8 in tbe ova."
By SOIDe, droll coincidence the tJnh-ersit,r of BologlJa, and Roon aft.er that of PaviaJ WB!1.\

again prominent participants in the eel tournament,. At tbe meeting of the Bologna Aeademy.

De('.~mbt'll' 28, 18711 Prof. G, B. Ereolanf reall a 11(111cr upon the pe-ned lwrmaph]'()(lit,i1:-lD in the

Eel.3

Fourteen days later Prot: Balsamo CrivellI alld L. Maggi N:lad a detailed aud elaboratt;l paper
npon the" true organs of generation ill Et>lf'!." TbeSl.\ investigat,ol's, without concerted actjon, bad

all at once brought. up the celebrated iSlme of the pre\'ious century; t-hiEl time, llOwever, having

81100ially in. view the malt>, organs of the Ee1. A\l. were c\li\vineet1 that thes had, reaeh(',d a

fina.l result by their investigations. The results were {~rtaiul;r vcr;y pf':culil~l'. III tht' paper of

}Jrcola.ni it was claimed that the snake-like foldS of fat, which had formerly uet:Jl lIotit~tllJear the

ovarium, were nothing else than the spermaries (If the Eel, and that upon the left side of the ulJimal
~--_ ..._-~-_._~~,....-...----------- ..

I J/Woby. Der Fillehfang in dilr Laguns von Oomaeehio_ Berlin, IB~O, Pl'. 2:h10,
• Robin, Comptes mndus, IHS1, II. 31'3.
3Ja.ooby sta.ttls that in a pllopel' b~' Rathk~, 111lblished in IB~ in th~ AroHiI fllr ltatnrgf')JcMeh!". 11f' femnrkffi: "I

a:s;peot iIlOOn to beaM", to _y ROmebbjn~ ('UlIcl'rn;ng t,ho male or~Rn" of tl\.. £",1." It. would be ..ery interelltinjl," 1;0
know wbether iu the pap8fl1left, by thill skillfnl inv6I>tigator there rna~- flot have been recordoo some vall1al.l<! ornwr-
v8tiou concerning th'6 .tnal'6 Eel. .
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this organ developed into a true testicle, while the one upon the right side shrank up and became

functionless. In the work of Orivelli amI :Maggi, on the other hawl, the folds of fat next to the

ovary were also eonsiilereu to he the male orgauR of the Eel~ wbile the one on the right·hand side
of the animal was considered wit,hout any donbt to be the male reproductive organ. The last
named authorities described the spermatozoa whi\,h t1l01' had seen in this stripe of fat UpOll tile
right sidt~. Since these st.ripes of fat were universall,Y found in all Eels, and always in connection

with the former~ the inwstigator,,; could come to 110 other conclusion than that the Eels were

complete hermaphrodi te8.
The male organ of the Eel, as descrihed by Ercolani~ as also by Crh'elli and Magg-i, shows

how carefully investigations may he expended upon things which are not in the least equivocal.

since there was not the slightest trace of st,rU(~tllre like that of a spermary. The cells of this bou.r

in the lining of the stomach next to the ovars arc Siml)l)' fat cells, with all the characteristic

peculiarities, just as they are given in aU the manuals of bist,ioiogS' Professor Rauber, of Leipsic,
bas examined these fat (\ells carefnll.y~ and they have also heen investigated ill many Eels by the
writer, Dr. Jacoby. Neyer has anythiug but fat cells ~md hlood·vessels been found ill them. The

so-called spermatQzQa, described in the work of Mnghri and Orivelli, proved to be microscopic fat

particles or cl',YstaIlino bodies, such al'i ,ue comtnouly found in fat cells. l

In the mean time, at Trieste~ the question concerning the male or~ans of the Eel was ma,king
a >'eryimportant advaD<\e. Darwin had alread,Y expressed the opinion that among nearl;r aU fishes
the female was larger than the male. He stat,es that Dr. Guuther ltad assured him that there was

not a single instance among fishes in which tho male was naturally larger than the female. This

opinion may, perhaps, have induced Dr. S~'r8ki~ director of the Museum of Natural History at

Trieste, now professor in the Universit.y of I~emberg, when he undertook, at the request of the
marine officials of Trieste, the determination of the spawning time of the fish which were caught
in that rebri.on~ and ,vas obliged to take up the eel question, to devote his attention especially to

the smaller Eels. Dr. Hermes, in behalf of Dr. S;yrski, protests against this idea, stating, OD the
authority of the latter~ that the publisheil opinions of Gunther anti Darwin were unknown to him

prior to the publication of Ja<coby~" paper. Up to that time every investigator had chosen for
iIl\'estigatioll the largest and fatte8t of Eels, thinking that the largest and oldest specimens must
haye the most bighl.y developed organs of generation. On November 29~ 1873~ Syrski fonnd ill the
second specimen which be investigated-an individual fifteen inches long, which is now preserved

in the museum at Trieste-a completely new organ, which had never before been seen within the

Eel by any former investigator~although tens of thousands of Eels had been zealously studied.~

Syrski published his discovery in the April number of the Proceedings of the Imperial Academy
of Sciellce8~ Vienna, in 1874.3 The most importallt point of the discovery was stated to be that,

iu all the specimens of Eels in which the Syrskian organ was found, the well·known collar-and

enff shaped ovary, the fem~tle organ of generation, was (>,fitirely wanting. ,It was evident from

this tlult Eels were not hermaphrodites. The question now arose, is the newl.r discovered organ
-_...__._----~~~--_._ .._-

'In'" roicroscopie Invllstigation of fatty t.issueI!! it. is very llBSy for the so-called Brownian moleoular lllQVllmeutlJ to
be mistaken for moving lIpermKt,ozoa, ll!!JIecilllly in filll1ell, WhOBll Ilperm.atozoo" if notv~ lUueb magninll{l, ebow onl)'
the head and appea.r like little bOll ies globuJRr inform.

• "I oommeuc.ed my inveatigatioDS," ......rites 8yrl!ki, ,. on thel.l9th of Novemher la&t year (I8TJ), and already in tho
!!OOOTId Eol whieh I dis8ectoo on fohat day I found the t",,,ticles, and therofore a male individual of the Ee1. I sent in
MlU'eb of fohe following YNl.T (1874) to the AelldNIly of Sciencell in Viennll. II. prelimina.ry eonullunieatioD, which WllIl
read at tho public l:le6llion beld 1ho 15th April, and printed in the reportll of tho academy."

• 10 1875, Profll88OT von Siehold found male Eel", in the Baltic at WiwllU:, although thie discovery wynot at that
time made known to the public. They ha.ve etnce been fODnd in the German (klean, in the Atlantic, and In tbe
Mediterranean.
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in the Eel, in its ext.crnal form, as well as inner structure, so llifferent frolll the oyary that it

could he considered as a partia.Il.v developed or peculiarly Slll'lluk ..n ovary'; According to all
researcheg which have up to this time been made there is the !li/'r'H:,,"t, kim} of jJl'Olmhilil y that

this newly discovered strueture is actually the IOIlg.sought mal(~ orp:flll'of gl'Uf'.l'ution. The inves·
tigator cauTlot, however, auswer this question with eomjllek eertuillty, Silll:C t.he thing- which is
most necessary w the solutioIl of thi!> ljlwstioll, namely, thf' finding and tIw l'I'eogllltioll of the

spermatozoa, has not )'ct been accomplished.

In F'ebruary, 1879, Professor Packard announced the discovery of spermatozoa in Eels from
Wood's Holl, lIiassachusetts, but soon after deelared that, this "Was a T\listalH', and that he had
been deceived h;r molecular movpments among the ,yolk nuclei in tbl, ft~waleQrgUllt;. TlJe discover.}'

of spermatozoa in the f;IlermuTies of tltt' Conger Ed, recently announced or Dr. III'mlt's, of Berlin,
is, however, sufficient to demonstrate fully the, correMlless of 8yrski's tlH~ory. 'Jill', ('(JIlfiI'rnatioll

in the case of the common Eel is solely a matter of time.
INTERNAL caARAC1'ERISTICS OF l't1.A.LB AND FEMALI'; EELS.-Thc differences betwl'cu the

organs of sex in the Eel are 'yell de8cribcd by Benecke. 'l'lle OVaI'll'!> of tlle Eel am two yellowish
or reddish·wbire elongate organs as broad as one's finger, situated alongside of the hackbone,

arranged in numerous tranl;verse fblds, extending through t.he entire leugth of the abdollilial

cavitS. They have no special oJwning to the outside of the bolly, amI their coutelitEl IIlust be
discharged into the abdominal cavity aud must find exit throngh the very small openiIlg' ;;it,uated
behind the anu.\!. These two bodieEl, on account of their great sizt" al'l~ of ('0111'8(' not easily over

looked, but they contain such a great quau tits of fatty cells alld t Ill:' eggs i illbetld ell ill tllem are so

iOmall amI delicate that one might easily belicvc, even after a. superfieial micro8(;Ollic examination,

that the whole organ cOllsist1o! onl)' of fat. 'Vhile the egg1o! of other fishes memmre from olle to three
millimeters in diameter, and sometimes are much larger, still thl\ eggs in tIle ovary of the EellJave,

on an average, a diameter of about one· tenth millimeter, and are so closel,Y surrounded by fatty
cells with outlines much more strongly marked that it. requires gl'(~at skill to prepare a microscopic

!ilide in which they shall be af> plainly visible as they are in the accompltllyinl; illustration, in

which they are magnified one hundred and fifty diameters. 'Yhcu R persou hal'; it microscope
which magnifies only one hundred diameter!>, it is best, to put a portion of tIle OYill'Y in warer when

dissecting it, in order that the eggs may he easily found. It. is lTlllch easier to flllt! the eggs in

young Eels, seven or eight inches in length, than in adult fil;h, since in the former, although the

ovaries aud the eggs are sffiltller, the fat cells have not, lllftllt\ tLJeir appearallCt', a H(I tl10 eggs are,
therefore, plainly visible at the first glauce through the microscope. Tho IlUllbel of e:::;gH is extra
ordinarily large, amounting to man~y millions. The eggs of larger size which <;ometirnes are found
in great quantities in Eels that have b(:'etl cut, up, and IlllVl' been oonsiul:,rell to 1m eel eggs, have
always proved to be the eggs of other fish which they hllve swallowed, and ill t.he eourse of cutting

them up have boon found in the Eel's belly.
The male EelB, which are found only in the sea and jn the brackish water, lire JjJ:lCh smaller

than the females, rarely ex:ceedingfifteen or sixteen inches in iength; in them, in the lliacc of
the ovaries in the female, are found spermaries, which differ in appearance in the mauner f.;hown

in the illustration. These consist of two tubes which stretch the whole length of the botly cavity,

situated close to each other, and proYided with numerous sacculations. Hipc spermatozoa are

as rarel5 found in these organs 808 eggs ready to be laid have been fbund in thi:' o,aries of the
female. According to mRII); accounts the mah.l Eels, which later were fOll11<1 also by von Siebold
in the Baltio Sea at Wismar differ from the 1'eIllal~ in the possession. of a llrovortiOllall:r sharper

41 '
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snout, less conspicuous dorsal fillS, darker coloration of the ba,ck, a more prominent and metallic

luster upon the sides, the clean whit,(' coloration of the belly, and the larger size of the e;yes. I
propo~e to reproduce here the original de~criptiolls and figures of S.yrski, the discoverer of the
male }Jel.

Having met, writes Syrski, with many elTors regarding the female organs of reprodnctiml

in tim dt'lwriptiolls hitlll'xto given of them, 1 intend to commeuce

by dt'~CTibillg the!;e organs, first with the vie'" of recti(villg amI
completing the details, aIll} also for the purpose of comparisull
with tlw male orgf1TlS.

THE OV1lInES OF TIIE BEL.-The organ~ (Fig. 1) two in num·

bel', are ribuon-shaped, with leatJets on t,heir outer face, and with

trallS"crsc folds. In the natural pOi';it,ioll of the live fislJ, the

011(\ extends to the left and the otlIer to the ri~ht of the aliment
ary tube. following most of its angles llellrly the whole length of

the alHlolllillal cayit.;y to the place whert'. tlw dorsal parietes are
couflnent with the lateral.

The right ovary commencelS at a point nearly corresponding

to that where on the outside the right llootoral fin ends, alld tIle

left ovary eommences about two centimeters and ends three to

four centimeters behind the former. They extend three to six

centimeters back of the anus, into the c.mdal part of the animal's

body; tlle.y do llOt, however, Ullite in a single body, as some

have asserted, hut both are t.oward the end inclosed in a perito·
neal membrane, ant! are separated frOlll each other hy the uuion

of these memuranes, having ear:h on their inner face an accessory

ovary (pars reC1lrrens ovarii). In ran' cases is such an fwcessory

ovar,Y wanting eitber OIl the right or on the left side.

The ovaries in full;y grown Eels are in the middle a,bout two
centimett'rs larger, and posteriori,}' t.enllinate hI a thre.ltll-lik(,

form. They artl not smooth on both sides, but have, a8 was said

above, 011 their outer side numerous transverse foltls (Fig. 2) full

of eggs (Fig. 3).

It is another of Rathke's erroneous assertiolJs, likewise main·

tabled by otbers, that the genital opening through which the
eggs pM8 out from the abdominal cavity il;l formed by two holefl,

FlO. L-F·"'~!~;:'~~~;:::;j':t.~'"!iO"'oJlM a right one and a len one. I bave invariably found in aU speci-
a. H.i;!!bt O'lj,"ary.
I.. b·n m·,m-: meus examined a l'IimIlle hole, wbich communicates with the rigllt
c, A('"ep~llI01'.V p"t'toft"j~ht o-v~y.

d. lAt ",,,·e••Qry ),art. . ltlHi left, balf of the ahdominal cavit,,- by means of a t,ransver:;;e
~'. Div;din,tl; H..If:.l:.nh.,Stne. J

~_ ~~~"-~~Pbi::i:~. fissure between the straight intestine and the nrinar;y bladder
h. ]<'at Oil 'the I";l:ht. .ide, erron,"'n~l,"

t~bll for tlla te.t.j'''N,lly MOine: (fi~sura recto-'l'csica1is) and opens in the urethr!" (Fig. 4).
11'. Sllllilm' fo.t ~O\'eriul< the "wm"",lI.
i. I,'at. "n the len e;.I.,.- I t is gelleraU,Y admitted that the eggs, when loosened from
j,. i'il<>mHclJ.

1. I '\'lorn". t.he ovaries, fall indi~crimina.telyinto the aht:1ominal c.l1"ity, but itm. J~'iv('r-.

'1' (J-nl1-11bd,Ie.-. is not said which way the." take in order to go out through the
",().l'~owraJ:lb... _.

genital aperture. As r have inmriably found that tbefulJy developed ovaries loon with their outer
surface against the side of the abdominal cavity, and approach with their free edges the lower

portion of this side, forming, so to speak, a furrow, I must conclnde tbat tbe 100000ued eggs
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descend hetween the abdorn inal partitioIl aud the folds and h'atlpt" of til e ovary ill t II ~ alu),('-men
tioned fLlrrow7 and from it pailS to the w',uital apel'tur,j witllOllt, scath'rillJ,!: ill till' alulolJlilJal cavity.

FlG+ 2~-PUc(' vi the: fJtarlj. tVJ?:Ce 'iU; tu.tlu?'"al ri:n~. with
ova·ri~lu l,mjkb: nrr«.i}yed ·il!. trtW80Mlifif rOleN,
Qnmm"rfQ.c-p'.

TIlt'- ~hurtl~;" lun"(lf~r a.tf,l'Ipn('fl to th.., ltor~.a] wall
of t-he- abdonlillld r-JJ.\-ity r thiP.- lOII~\~:r bdn~
h~_ '

-7"]
.; :~1

;.. '

FIt:. 3.-Py·(·('~ uf .(,. /O(~!lJl/'1~lha", d{'~·e.ltJ1}j~d j~~'(J{"'U. ff~/(' h.un
dr'lld fH}"Pf'~ till" "ltrtWf'(1~ ~iLJ'. /<:"h"n~;nl' 'J, .. t"t~t1.8
1l o!l.T"f'tl f "tlfJfJ ~!'iih th~ gtY'ln ;'Iurli ~'(. '~·'('~Idf..· (t rId
tI~f. germi-nfl.r.J'I'I~ -dJ,~~,

As to tll£' den~loJlmentwhicb the o,a,ries undergo, I have observell from Uw ('Ill! of XOH\luher
till the begirmilJg of :ITlarch, in many adult Eels, of the length of 5:{O millimeteri' amI more, tbat

« ~ f ,9 the ovaries were of the hreadth of fifteen to twenty·five
: .' ,- millimeters, a,nel of a .yellowish anll l'1ollH'tiHH'~ reddish-

-~J~f~:~i~~~t~!>r::; white color, produced by the dPH'lopmellt of lulipose tii'sues
I:,
/' and of the blood-ves8els amI Hot hy the t'ggR tilled with

/
/,i little globules of fat; the gellital aperture and the fis8ura,

- reckH'esicalis were open.
~ :

-------'-- ---:----r- .-J In other Eelll, of a length sometiiTH's of 600 millimeters
abc and mOTe, I found the ovaries less broad, with but little fat,

F",.4.-Analp"rt ~fnf.-m<lkEd, tw"", (h<:natuTal liz.. anu of a mucous a,nd almost golassy a-ppearancfl, so that I
a, f;tro.ll'h~ int".tine.
b. Fi""""" r,'''to-~'''''k:lli8_ could discern the 8o-Cftlled vesicles and germinative dotsc. U rinarr bl ndder.

~. :,,~~;8i;on, (R1UJlei alld nucleoli); the ge,llital apertlll'i; and t.he fiJ/811ra
f- UroJ«\nU"l np~Tl;nl'(. • •
g, Outlet, "ftl,. ,,<"';Ul.1 openiog: in tho urethra. recttf·VC81cttlHI were closed.

The o,aries of young Bels, of the length of about 500 ruillimehlr>l, contaiued ju\'ariably
but little fat, and the eggs were without I{lohules. The l,'Tadual growt,L. and eulil,rg-Nnellt of
thn ovaries go on simultaneonsl.r with the opening of tlle genital orifice. Aceordiug to tlw quall

tityof fat contained in the ovaries, tlle,y ll!we a mucous and glas".', or more or le~f( opaque or

White, appearallce7 or have small shining dot,;;. From the ('ud of Mareh till Od"lwr I found ill t.Iul

majority of Eels which I examined, measuring 600 to iOO millimeter!> ill length, that Hie onuics
were scar(jely white, and that the genital flpertUrt' was dosed. The llUlllber of l'gW' contained in
both de\'eloped ovaries roachll~, according to my ealculatiOll1 fin~ IJJillimls. Tile IHrgt,r t'g-g-Il

JllelUlllrell by me ha.d a diameter of one-fourth t-o ouc"fifth millimeter, while tile {·~gs of an adult

'Grongo' \ C01l9e1'} lmd, according to mJ' llU~asurem'Ont", a \liaml..·-ter (If Qlw-·thinl {If a milliU\('t{'l',
and those of the' MUl'ena' (Murwna helena) aluHlHt one miIlimetel\ which explaills to me WIlY the
ovaries of the two last·mentioned specif'S of tiSll havtI lon~ since become knowll.

In an Bel measuring 500 millimeters, examined on the 6th July, the left ovur,y wa~ entirely

wanting, and replacell b,Y a mass of L'1t.

THE SPERMATIC ORGANS.-The position of these organs (Fi~. 5), wlJieh Ilro ]Jt)t ribbon
shaped like the ovaries, bllt :n'present two longitudinal rows, eaeh WillI aholll, fift,\" lohnlt'1'1 (Fig-. 6),
of the width at most of thl'oo millimeters, alld found onl.y in Eds not /IIore tlUtU 4-;«) rnilli
meterlillong, corresponds entirely with that of tJ.H\ ovaries. III the..se orgslls are likt'wise found
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FIG. 6.-7'1<r"" 101m< of th. null! ,..stiel., ,fJith tM ddor.nt Olf'"'' (<mtarg.d tm rime.r).
a. J ,#I)hl:"~, ttf:'eh from 1hair ouwr ~u rfl:\.Qe.
b. Lnbe, at'fm fl"mn. its inner .5nr!&8e..
c. Il e.forent ca·n"l.
d. Antelior part of the RlWlO.

huye observed that the lobes of these organs in young Eels,

measuring not more than 200 to 300 millimeters in length,
are tJOt yet very diBtinct, forming two thin ribbouA di:fl"ering

but little from ovaries of the female in their average .size. III
Eels measuring about 400 millimetersin Ie~gth, the testicles

ean easily be distinguished from the oysries. ~he former,

toward the posterior end, the spormatic organs (partell recurrentes)? which, however, as is the case

with the ovaries, are sometimes wanting.
The spermatic organs can be distinguished at tile first

glance from the m'aries of tIle adult Eels and those of the

.yOllll~ Eds, not only by their lobular form, but also b;y their

shilling, glassy "ppeamllce, by the surfat~c of the individual
101Je8, whitll is smooth alllI without 1l'Alfiets, and by the much

greater uellsity of the tissue, so that with a pair of pincers one
can take off a larg·c portion of the organ, which could not

possibly be done with a more developed oyar,\' whose tissue
is as tnnucr u::> a cobweb, and is composed of small vessels

formed. of a thin membrane and filled with eggs antI fat.

'I'he fibrous tissue of the spermatic organs is composed

of vascular compartments -..vitiJ tlticker partitions, inclosing,
according to the development of the orgau, granular

globules (Fig. 7),

These colllpartments are joined t<lward the insil1e amI

the base of the lobes, which are united to a tube Crall defere1111),
wlticiJ, C<l;cal at the commencement, runs along the entire
length of the abdominal ca\'it;y, and 0IlellS ]lear the straight
mtestine (rect1tlll) in a triangular pouch, which likewise COIl

taills a 'llUS deferens starting from the caudal part of the

silerlllat.ie organ. This pouch has its outlet ill the general
orifice, which opens in the urethra (Fig. 8).

As rega.rds the development of the spermatic organs, I

\
.1

c

FIfI. ;;.--Xale Eel (n~,*O'iu).
<!. Right " .. (ide.
b. Lt~ft w8tid-t>.
t.!. JtiE!llt- UCCf!.t!-I!!IOt"y pa.rt..
d. Left, ....eCI·tj,:i!l1~ry part.
,. l)i ...·hliu:.: 'Ill~Tl~hr~ne_
j. lIl' ft·n·lIt ranal.

f: ~~~l~~!}.llt:]f;.?~;:~D.
i C ."iultlr:-.' IJLitt.!t~,... r...oVtlTOO to a. gt'Mt 6Xtent

h,,~ thl\ 8Ptllillul potu..,:h.
.l'. FRt nn the l-ight. side.
k l

• H\mH;Ill" fllt Cl1Vet::Dg th.e atowa.<::h.
I. J<~a.t un t·b c Iet't ~idc;:..

m. Stoo;ol'h.
n. Pylorus.
o. Ll""t. I·u,...ed up to .bow Ille innet anrf"""

&<l h."-i,,ll' to the ",.ophag". lUId th l'
8tonwcb. '
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much straighter, Hnd with tissue, as has boon already remarked, much more solid, are prm'ided
with a much more developed net·work of vessels; their lobes are very distinct aut! the deferent
canals are usualI;y open, while the ovaries present the appearance of two continuous ribbons,

have a more delicate tissue, and an almost mucous appearance, and contain the eggs with the
germinative vesicle&.
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The deferent canals and the genital orifice are closed iu young Eels of the male sex, aud 0l)(lll

simultaneom,l.y with the development of tlle lobes.

In the male Eels examined by In(' i'rom )'larch to October I ha,e fountl indiYlduah::, of 400
millimeters and more in length, whose genital (Jrifiee and lletcrcnt canals wer(\ inYariablr open,
while in some of the smaller ones tht'y were closed and in others opcn_

Flo. 7~-P·tl!C(' rlf Ole l,yidiclc (Qn~ h~~·ndrtd QU.d 8ix't1J tim~~ ~n..larged)1
IhQ1.lJiug tkf; t1G,f-:::,dar tiq,ue and #~( imaU [jranu.k8".

i _! --
'-' ~- .. _-.-... _-.-_"<._...t.-5 =-..--:---<"_-_ ,~-~~__ :_ ". :.--:-- ." - I

a. c l~ ;. Ii

F'If.'"~ 5,-A.....~ilt pnl'f "'.f tIlt -nm.k J::tt, ;ll",lElrgr.tl t~l;l..t.E!.
fl·. RtI'ui:.;:;hi. illtl::;;;;! hw.
lr. :Fi~i'inl'a ref',tH"'I,,·j·,",i~~Jlli:'4, (",n,\'Cl"t'll 11.'" t.l1(\ ~tUf.

Hide wnll (If 1111' ~E·nlirHll pnU('.!l
c. C, Orltll,t- orth~~ :lut.ertu" ilnd pn8.t,f"riu!' part

nf t h~· I(h··rtJI1'."nt •..'~.tlJal ]11 lilt· IJOUl..'.b.
d. rdnar,r 1J!.:.hlllt't.

Of the 258 Eels examined by me, t.he males ftnd females were in about (Well proportion; the
greatest length of the former waf; ahout 430 millililettlrs, while thl; latter were of aU sizei'; np to
1,050 millimeters, which shows that the male!'; are smaller than tht) females.

EXTERNAL CHARAC1'ERIRTlcs.-The external dift(\reJl(:('s presented by living Eels (remarks

,Jacob,Y), corresponditlg to tbe presence of an ovar~' amI tlH~ supposed male orgMI , are very inter.
eilting.

Tile moot iUll)ortant, wr)t-es J::woh)', i" (1) the diffenmee in the size :md. length of the animal.

SYll'lki states that the largest Bels found by him with the SUllposed male organ measur(~{l about

17 inches (430tnUl ). I have, bO'l"ever, founel specimem; with this organ at TriestH and ill Comaechio

which mea.sured 17 to 19 inches (4130 millimeters tu480millimeters). All the Eels which exceeded this
size; for instance those which Wl.lreoYfll' three feet, in length (oue millimeter) many of them ~rowing to

the thickness of the arm of n strong mltn, have been hitherto found tv be females. The otiJer reco.l:'
ljjzable cxterna.l characters in the female are (2) a much broader tip of the snout in comparison

with the small, either attenuated or short and sharply pointed, snout of tIle Eel with the SUPlloRed

male organ; also, (3) a clearer coloration in the female, usul111.y of a greenish hue 011 the back, and
yellowish Or yellow upon tbe belly, while thfl otlU'TS have a deelJ durkish·greell, or often a very
lleep hllUlli:. upon the baek and alwa:-"d 11 more peJ:ceptible mctaUi.e lu"ter npm\. th.e Btde-s \1, onoo in
a While, found EelS covered all over with Ii brownish tint, alway", possessiug the organ of Srrski),
usually eXhibiting also a white color upon the bell.y. In additiOll (4) thm-e is an important external
character in the height of the dorsal fin; all females have these fins much higher and broader

than the Eels of the same size which possess the supposed male organ. Fina-lly, (I») there is a
character, which is not always a ~mf(l olle, in tlle greater diameter of the eye in the Eels with the

supposed male organ. Eels with quite small eyes are alnlOst alwa.ys found to be females i Eels

with the organ of Syrski Ilsoally have comparatively large eyes, J'et female Eels with quire large

eYeB are not unusual.
The following proportional measurements, the average results of the study of a great number

of Eela melUm~d by me, will be of general interest. Column a gives the total length of tbe Eel;
b the b~th of the snout between the nostrils; c the breadth of the !lllOut between the eyes; it

the length of the snont fMm the center of the eye to its tip; 8 the averago measurement of the
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eyes.: f the length of the head to the gill-oJlcning; g the height of the dorsal fins, all the measure·
ments being giYCll in millimet,ers.

---------_._------- .._- .._.. _. ---_..... _._- ._. __._---- --_··_---_·--·--1
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According to the distinguishing marks which have beell given, special reference having been

paid to the height alIll narrowness of the dorsal fin r much success has been met with in picking
ont, in Ute fish-market of Trieste, the Eels which possessed the organ of Hyrski; absolute oortainty
in recognizing them eallJlOt, howe\~er, be guarantlJed. If one if! searching a,IDong living Eels with
no characters in miwl with the exception of the first-that of lengtlI-he will find in every ren
Eels) on an avel'age, eight females, and two with the supposed male organ; but, if the selection is
made wi/,h a eaI'eful referenee to all these marks of differenoo, the- proportion changes, and out of
every ten examples about eight will be found with the supposed male organ.'

For allother excellent dh;cns'lion with figures of the characters of male amI female Eels, tho
reader is rcftwred to a translatioll of au article by S. Th. Cattie, in the Proceedings of the United
States National JfuseuID, V(l!. iii, Jlp. 280-284.

EEL~ ~urpOSED 'ro BE VIVIPAROUS.-The discovery of the two sexes has not, however, writes
Benecke, settlea the questioll whether the Eel la.rs eggs or brings its J'oung alive into the world.
'I'here has always been a strong dillposition to adopt the latter h.ypothesis, and there are many peo~

pIe at the IlreJMmt day who claim to hltYe been present at the birth of young Eels, or to have found a

quantity of young :Eels in adult BellS which have been cut open. Frequently ichth;yologists bear
aCcolUltg of oceurrences of this kind, and receive speeimens of supposed little Eds, from one totwo
inches ill lenhrth, which have been kept alive for 8eyerdl days in a glass of water. These are usually
threadwonns, Ascaris labiata, which live b;y the hundred in the intestinal cavitJo' of the Eel, aHd

whieh lUay be easily distinguished from the Eels of the same !'ize by the sharp enlls of the bod;... , the
ah8f'Tlee of fins, of eyes and mouth, and by the sluggishness of their motions. The smallest Eels,
less tlmll an inch in length, have already the oomplete form of the adult, and are also transparent,
so that with a magni(yillg glass one may perceive the pulsations of the heart, and see behind it the

brownish·red liver; the mouth, the pectoral, dorsal, anal, and caudal fins, are easily Been, and the
1>lrwk f-'Y<.:>f; cannot be overlooked. In addition to the intestinal worms, tho young of a fish of another

family, ZW1'ces vi1'iparus, Itave given opportunity to the ignorant for many discoveries; for instancf',
Dr. Bberhard, ill }fo. 4. of tho" Gartenlaube" for 1874, described and illustrated an "embryo of the
Eel," which, ill company with about a thousand similar embryos, had been cut out of the benyof
an Eel. This tolerably good drawing at first sight is seen to represent the embryo of Zoarces,
which i/',l almost ready for birth, since it still possesses a very minute umbilical soo. It is very

evident that the miuute egg of the F..el could hardly produce a great embryo with an umbilical sac
which exceeds by more than a huudred times in size the whole egg. It is also evident that the
imagination of the writer had exaggerated the two or three hundred young in the Boar~ to a
thousand.

lJACOBY: DOl' Fischfaug in dOl' L&M'Wle von Comt.eohto.
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SEARCH FOR YOUNG EELS.-As might ha\"(;l heen foreseen, remarks Jacoby, Syrski's discovery

drew attention anew to the solution of the eel problem. III the spring and fHlllllner of ltii'i' 1he

German alJf1 Austrian papers amI journals were full of articles and paragrullhs upon this sub.iect.
Among others the following announcement made the ronnds of the pn~sg: "llithert{l, ill spite of all

efforts, science 1mB !Jot succeeded in diJ,!eoycl'ing the secret of thll reproduction of the Eel. 'rhe
Gennan Fischcrei -Verein in Bel'lill offers a premium of fifty marks to the person who shall first find

a gravid Eel which shall he 8utHcienUy dlwcloped to enable Professor Virchow in Berlin to diR,sipat('

the doubts concerning the Ilt'Op,tgation of the Eel." Hen Dallmer, of Schleswig, inspector of fisheries

in that province, ofl:ered to transmit colUIIlullieations to Berlin, awl in 1878, ill the January lIumber
of the "German Fiflh{',ry Gazette," he pnblished a detailed and vel'.Y interesting report of his proc(JI.'J"

ings. He wrote, among other things, that it was quite beyond his expectation that this announce

ment would have found its way into neni'ly all tho German jOllrna.\t1 between the Hhiue and the

'Veichsel and from the Alps t,o the sea. The number of letters which he received first rejoiced

him, tilen surprised him, finally terrified him, 1;0 that at last he was obliged to I'efuse to attend w
the communications. He had learned at Berlin that aD equal number of commnnications from all

parts of Germany had been re(~ei'Ved, sent directly fO the address of Professor Virchm..... Oujects

which were said to be young Eels cut out of the parents, but which were really turead-WorIlll',

were sent t{lhim b)' dozens; the most incredible stories, mmally from WomelJ, about great thiek

eggs wbich thl'S had found in Eels, were received by him. A witt}' Berliner cowmunicah·d to !.Jim
in a packet, sent. U)' express the information that the eel problem was uow happily Holvml, since a
lady Bel in Berlin had giveu birth to twins. Finall,}' Herr Dallmer found hinuwJf compelled to

insert the following notice in the" Schleswiger NaclJrichtcu": ';Sillee the German Fischerei -Verein

haR ofl:ercd a premium tbr the first gravitl Eel, t.he desire to obtain t.he prize, curiosity, 01' the

desire for knowledge has created 130 livel,}' an inUlrest upon this point that it might almost be

caJled a revolut.ion. I at one time offered, when neec88ars, to serve as an agent for coIllUlunica"

tions, but since busine88 has compelled m(! to be absent from home a great part of the time, I

would urgently request that hereafter packages should be sent direct to Professor Virchow in

Berlin. I feel myself obliged t() inform the public upon certain special points. The premium i"
offered for a gravid Eel, not for the contents of such an Eel, since if onlS these wert:! flent it WQuid

be uncertain whether they were actually taken from all Eel. The Eel must alway1'l be sent alone;
the majority of senders ba\~e hitherto sent me only the intei>tilles or the supposed ;young of tlle

Eel, which were generally intestinal worms; tbe EeJ. itself tbey ha'Ve oaten; nevertheless tb e prize

of fifty marks has been expected by nearly all Benders," etc. B,}· this transfer of the responsibilities

the inspector of fisheries has rendered a verr nnthtHlkful service to Professor Vircl1ow; he wus

Obliged t{l publish a notice in the papers in which he urgentl,}' stated that he wished to be excused

from receiving any more packages, for he wonld bardl.r know what to do with them. The comic

papers of Berlin now circulated the suggestion that hereafter the Eel should be Aent to the iuves

tigators only in a smoked state, This amusing episode is interesting in showing how remarkable

an interest the whole world was beginning to take in the eel problem.l

NORMAL REPRODUCTIVE HABITS.-" It ma,}" be as,<:.urned with the greatest safet.r/ write.'l

Benecke, "that the Eel lays its eggs like wost other fish, and that, like the Lamprey, it oul" 8pawus

once and then dies. All the eggs of a female Eel show the same degree of maturity, wllile in the
fish whillh spawn every year, besides the large eggs which are roads to be deposited at the next
apa,wning period, there exist very many of much smaIler size, which are destill~d to matnre here-

-------- ------- ----.._- --------------

1 Zoologieeher Anzeig;:-r, No. 26, p, 193; Aw"rj eRon Natu1'n1i~t, xiii, 1). lfJr.; and.Jneob,\", p. 44.
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after, and to be deposited in other years. It is very l1a.rd to undt\rstaud how:roung Eels could

find room in the bod.r of their mother if they were retained until they bad gahled anJ' considera.

ble size. The (\('1 embryo can li\"c and grow for a very long time snpported by the little yolk, but

when this iA gone it can only obtain food outside of the hotly of its mother. The following circum·

stancc"" le,ad uS to believe that the spawning of the Eel takes place only in the sea: (1) that the

male Eel is found oul.y in the sea or brackish water, while female EdA ;yearly undertake a pilgrim

age from the inland waters to the sea, a circnmst.ance which has been known since the time of

Aristotle, amI npon the knowledge of which the principal capture of Eels by tIle use of fixed
apparatus is depelJ(] (>II t; (2) that the ;YOUllg Eels witb the greatest r~,gulanty ascend from the sell

into the riyers awl lal,es.

All statements in opposition to this theory are· untenable, gitlce the young Eels never find

their way into lantUoeked ponds in the conrse of their wanderings, while Eels planted in snch

isolated bodies of watN fliri\"\!, and grow rapidly but never increase in numbers. Another still

more convincing argnmCIlt is the fact that in lakcs which formerly contained man;y Eels, but

whieh by the ereetion of impassable weirs havc been cut off from the sea, the supply of Eels

has diminished, and after a time only scattering illliividllals, old and of great size, are taken in

them. An instance of this sort occurred in Lake Jl,ItiskeD/lorf, in West Prussia. If an instance

of the reproduction of the Eel in fresh water conld be fonnd, snch occurrences as these would be

quite incxplieuhle.

In the upper stretches of long rivers the migration of the Eels begins in April or Ma;y; in their

lower stret{\hes and shorter streams later in the season. In all running waters the eel fishcry

depends upon tIle rlownwa.rrl migmtions. The Eels press up the streams with occasional halts,

remaining here alld there for ahort periods, but always make their way above. They appear to

make the most progrt'Ss timing dark nights when the water is troubled and stormy, for at this

time they are captured in the greatest numbers. It is probable that after the Eels have once

returned to the sea, ami there deposited their spawn, ·they never can return into fresh W1;ttel', but

remain there to die. A great migration of grown Eels ill spring or summer has never been reported,

and it appears eert.aiu that all the female Eels which ha,ve once fouuti their way to the sea are

lost to the fisherman. In No.8 of the German" Fischerei Zeitung" for 1878, Dr. Schock published

certain Rtatements sent to him by Dr. Jacoby. It is remarked in this paper, among other things,

that after tIle deposition of thc spawn the female Eel dies a physiological death, and that oecl\S!on

ally the Rea in the neighborhood of' the mouths of rivers has been found covered with de...\! Eels

whose ovaries were empty. When, Where, a.nd by whom this observation was made, and .-,.}10

prolloUn(ICd upon the empty ovaries in these dead fish, is unfortunately not mentioned.

A great number of the Eels remain in inland waters while others proceed to tho sea, either

because their eggs are at this time nQt sufficiently rille, or perhaps because they are sterile. It
would seem prohahle that the increa.se in the size of the eggs in the wandering Eel!! begins to be

very rapid after August and September, while in the earlier months of the yea,r, in all Eels of

moderate size, the eggs were at the utmost but about 0.09 millimeters in diameter. In Septem

ber of the same. year, I found (as an avera~e of numerous measurements) a diameter of 0.10; in

October, O.HI; in November, 0.18 to 0.23, while the eggs showed other characters connected with

a.llproaching maturity which earlier in the sea,son were not to be seen. All the Eels which were

captured later-in December and in January-part of which carne from rivers and harbors, part

from the harbor of Putzig (Putziger Wiek), had eggs measuring from 0.09 to 0.16 millimeters,

although among thA fish examined were some which measured three feet in length.
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Do MALE EELS LEAVE THE SEA AND ENTER FRESH WATERf-This problem iii one of grel~t

interest, both to the bioJog'i"t and the fish·culturist; it is, in fa~t, tlle one disputed ]loint o;till remain·

iug to he solved. Upon its solution appears to del)eJJ(l the filial de-eision of tIle fInestion, still so
warmly de\)awd both in Europe and America" "Do Eels breed in fresh water only, ill salt "Water
only, or in both fresll and salt, wat~rY" .A.s bas already heen stat,ed, the theory fur a long time

gene,rallyaccepted is that the Eelo; are "catadromons,'1 descending to the sea to l:lpawn. TIlis

theory is, however, sharpl.r contested by many observers. chief among whom on tLis side of the
Atlantk i,; non. Rol.W.-rt H. R(K)Se,dt, llre-i)ideut of th{O Americ,m I!'i%h Cultl1l'ul Asoociatiou. It
appears probable to the writer that the truth lies somewhere between these two extremes, and
that it will be hereaftf\r ascertained that tho Eel, like it majority of other animals, has flexible
hl~bits, sometiuH:'$ deviating from its ordinary cnstom, which appearl:' to be to spawn in salt or

brackish water.

:Male Rels baNe been found in the following localities:
(1) ]n 1874, by 8yrHki, in the fi~h markets of Trieste, th(':se markets being supplied with Eels

from Cllioggia on the Atlriatic, awl to a lesser extent from the lagoons of COnlacchio.
(2) In 1875, 011 the coasts of Fralloo, by Dareste.
(3) In 1875, among" speeimens of Anguilla fn.(lrmora.f(I, from India.

(4) In 1875, in the Daltie, at Wismar OIl the Danish (~oast, by Professor VOll Siebold.
(5) In 1877, in the lagoons of Oomaechio, m' .Taeoby. Among tweln' hlllldred slwciwens, five

per cent. werc males; whil(~ among those le8s than fifteen inches in length twenty per cent. were
males. This was in brat\kish water.

(6) In 1879, at Tricst,e, by Dr. Hermes, who found fifteen males among t,wenty Eels s('-lcctetl

by Dr. Syrski.
(7) In 1880, on tbe Ha,ltie coasts of Denmark, by Dr. Hermes. Out of one lot of tlJirtY'l'ix:

from ,"Vislllar, he obta,iued eight males, thus repeating' YOU Siebold'8 observation.

(8) In 1880, from tlie BaWc between Zealand and Saland; Denmark. Out of one lot of tllirt;r-

six, Dr. Hermes obtained eigbt males.

(9) In 1880, in Franee, by Robin.
(10) III 1880, hy Cattie.
(11) In 1880, by Dr. Hermes, at Clllniose.n, on the Elbe, about, one lllIJldred and twenty miles

from the German Oeean.
(12) In 1880, at Rugen'! on the Baltie, by Dr. Hermes, who found forty·four and one·half per

cent. males in one lot of 13i.
(13) By Dr. Pauly, among Eels planted at Hiiningen, in AIsnc(J,Lorrai !leo

n Las been shown by Dr. Paul,Y that among the vcry young Bell:l [.lfo 11 fc,e] tal,en neal' the
mouths of rivers is a considerable percentage of males, which, when transplanted to fl'ei'!h water,

will there retain their masculine characters and develop iuto perfect adult mules. 'l'his discovery

is, of course, of the utmost importance to fisb-culturists makin~ the attempt to introdnee 1~e18 into
new waters. Its importallc,e has already been pointed out by Direc,tor Hl~Mk.

The practical loo8on to he JeaJ'ned is simply this, that young Eels, for introduction iuto

strange watel"S, must be titken from very near tho mouths of rivers, in order tllat buth males and

females may be seeured. The interest to zoologists lies ill the faet that Pauls's discover,v renders

the theory of von Siebold less plansible, indicating that the Bexes of the young Eels are differ
entiated-before the,)' begin to mO!J.nt the rivers and that the males do not ascend be.Yond the liwits

ofbrackiah water.
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Dr. Panl.y's discovery is 80 inroresting that I propose to translate his own account of it. The

investigation was made, I believe, in Munich. and the report from wl!ich I quote was pnblished in

the ,oAnstro-IIungarian Pishery Gazette,'"' of Vienna, December 23,1880. Dr, Pauly writes:

"During the past ;vear I have reeeh'ed from Uourt-lh;;herman Kuffel' a large number of Eel...,
which I have used in my investigations. The large individuals, all of which came frOll the lakes
of Northern Italy, were fmnah's. I received, however, from the same individual, another lot of

Eels, consisting of much smaller individuals, weighing' from twen(y to ninety grn,ms (two-thirds

of an onnce to three ounces), also taken in fresh water. At the request of Professor ....on SidlOld,

I had paid particular attention to the sexes of the Eels which I was engaged in investigating,
and to my great astonishment I found that a large Ul~ority of these small Eels (nineteen ont of

twenty-seven) were males, possessing, instead of the filmiliar ovaries, the 'Lappenorgan' (lescribcd
b;y Dr. Syrski. .A histological cxamination of these organs convinced me that the strncture of

these tissues agr(led with that described by Freud.

"' M;y next inquir,y was ,'er,y naturally concerning the locality whence thcse Eel!' had been ob
tained. I learned that Kuffel' had received them two years before from Director Haack at .Biinin
gen, and, npon questioning Director Haaek, learned tbat tlleY had been brought from a French river,

the Sevre nantaisc, where they were caught as young fry [1nonteeJ at a distance of ten or twelve
miles from its mouth, and ihrthermore were at the time of examination about four years old. The

small size of these fish, their age being taken into consideration, satisfied me that they Ilfl,d been
reared in captir-ity, since uncultivated Eels would have been muel! heavier. The females in tbis
lot of Eels exceeded the males in length and weight, and also exhibited those external characters
described by Jacoby as indicating sex.

"The locality in the Sevre niortaise where these fish were taken may easily, especially at flood
tide, have been within the limits of brackish water; m,)' observations do not prove, therefore, that
male Eels enter fresh water.

liDr. Jacob,)' found male Eels in the lagoons of Cornacchio, where the water is brackish. These

males must have ascended in the' mounting' as fry~ and probably at the approach of sexual

maturit;y descend with the females to the sea. My investigatious and those of Jacoby prove only
this~ that the young female Eels do not necessarily break away from theil' parents and from their

birthplaee~at sea, and entirely alone proceed upon their migrations, while the males scatter through
the sea, but that their brothers seem to accompany them part of the way upon their journey. But

how far' Do the males know where pure fresh water begins, and are the fry ofdifferent sexes fOlilld

mi ngled together onI,)' at tl;te river mouths f If we bear in mind the fact that the male organs had
so long escaped discovery, that, on account of their cr,rstal-like transparency, their detection in 3.

fresh Eel is so difficnlt l etc., may we not admit that past conclusIons are probably erroneous, and

that although thousands of fresh-water Eels have been studied by different investigators, male Eels

may yet be iound in our streams, especially when more of the smaller individuals have been
examined' "

Dr. Pauly tllen discusses the observations of Dr. Hermes, who found eleven per cent. of males
among Eels taken at Wittenberge, on the Elbe, about one hundreq. and twenty miles from the Ger
man Ocean, and no males whatever at Havelberg, twenty or thirty miles higher up the stream, and

closes his essay witb the following conclusions: "Male Eelsuudoubtedly ascend the river., but tM

numerical percentage of male. to females appears todiminisk alJ 01W proeeeds up the streams." This fact
is o}lposed to the theory proposed by some one that young Eels are at first of nndifferentiatedsex,
and h.&\'"B the tendency under the infiuenoo of fresh water to become females, uuder (,ba.t of salt
water to develop male oharacters.
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BENECKE ON THE }lOVKMENTS OF YOUNG EELs.-Benecke gives the following thOrtlllgh

discussion of the movemeutH of young Eels:

The young Eels, hatehed out of tlw egg~ at sea, doubtless livt\ at the bottom until they grow,
through consumption of rich food 8uhstnncBs there to be fonnd, to a size fl'Olll Oil(' to tllrec \len
timeters. 'YlIell they have attained thi~ size they begin their wanderings in immense selwol~,

procef'ning to I1s('('IHI ill10 the rivers and lakes. These Wl11Hlerillgs of the youug Eel.., have heen

known for a yery long' time; for instance, ill the lagoons of Comacchio, ill which they ma;v be fUlllld,

for the most part) after they haHl gailled the length of from six to eight millimeters, antI ill France,
later also in England, Denmark, Sweden, and, more recently, in Germany they have also been
observed. .

According to tIw I·'rench reports young ]%10 are hatched out early in the winter, and in Feb

ruary, having- attained the kmgtll of four or fin;, ccntimeters, the;y appear ill t.he brackish water

at the lllouth of the Loire in immense numbers, soon to begin their wanderings 11p the stream,
'l'he;y swim in crowded Hohon!." at the snrface of t.he river right up to tlw hltllks, and little detach·
ments of the army deploy at the mouth of each tributar.y and pursue their wanJeringi:l alOllg it.s
course. These swarms of ....ouug Ed", are ca,lled in Franc£' <i )lontee," in Italy, "Montata." The

llumbtJr of the .young fish is, m, might he expected from the numlJer of the eggs in the ovary of tIle

Eel, wonderfully largc. Hedi has recounted that, from the end of January toO the end of April the
young fish eontilme wandering up the Arllo, antI that in lR67 over three million pounds of them
were taken in fi ve hours. ]n to the la,g'OoIlS of the Comacchio tIle Eel;;; pour fi'~lll Fehrm.l.ry to
April, In 'March and April they have bee,n noticed in many French rivers; in which the migra

tion continues for from eight to fourteen days. The first account of these walJllerings in Germany
was that given by von Ehlers, In 1863 he wrote to von Siebold: "This took place about ten

years ago, in the village of ])rennhausen, in the province of \Vesen, in the Kingdolll of Hanover.
As we were walking, towards the tnd of June or the beginning of July, on a dilH" which at that

place prQjects out into the Elbe, we noticed that along the entire shore there mig'ht he seen a
moving band of a dark color. Since ever,ything which takes place in the Elbe is of illteTe~t to the

inhabitants of that region, this phenomenon immediately attracte!l attentiou, and it soon became
apparent that thi", dark band was composed of an inllumerable body of young Eel,;, \vhieh were
pressing against ench other, a8, at the surface of the stream, the,y were foreing their way npwarl1s
towards its souree, whilf\ they kept themselves so close to the shore that they followed all its

belldings and curves. 'l'he width of this band of fish at the place where it was oh,;eryed (where

t.he Elbe has a considerable depth) was perhaps a foot, but bow deep it was coulllnot he observed,
so thickly crowded together were the young Eels. As they swam a great numher could be taken
in a bucket, and it was very annoying to the people who Jived along the Elbe that, 80 long as the

procession of' fish lasted, no water eould he taken out, of the riyer which was not full of the little

fish. The lengt.h of the ;young Eels waA, 011 an average, from three to foul' inches; t1le thickness

of the bodS was about equal to that of a goose.-quill. By themselves might here and there be seen
swimming Eels of greater size, but none of them were probably more than eight inches in length.
All of them, eyen the smallest, were dark colored, This wonderful procession of 1h;hes continued

unbroken and of the same density throughout the whole of the day on which it was first observed,
and continued also npon the following- day, On the morning of the third da;)'~ however, not one

of the ,young Eels was to be seen."
Similar observations have been made a.t Wittenberge, on the Elbe, Knfti'r ohser\'ed groat.

quantities of young Eels, of about three centimeters in length, in the brackish water of the Eider

at Friedrioosstadt; so also did von .8temrolll.
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"Every year," wrioes the latter, "from April to the end of .Tune, there appear weat masses of
young Eels, which arc present in large schools towards thc Upper Eider, seeking in ever:v way to
pass each other. In April the first Eels show themselves generally singly; cold weather has
evidentlj' kept them hack up to this time; shwe this ;.'eur, until to·day, no ascent whatever has
taken place, and now tho approach of the great selJOols is begiJming. Where the current is feeble
the procession is broad; hut where tlJe Eels encountt'r it strong curreut~neara mill-it becomes
small, amI presses close to the shon), in order to OYl:\rcome the currents. The little animals swim

eagerly and rapidly along near the banl;;s until they find a place over which tllf'Y decide to cUmb.
Here they lie ill great heaps, and appear to await. the rising of the tide, which makes tbeir ascent
easier. The tide havhlg risen, the whole mass begins to sepaJ'at~ without delay; Bel after Eel

climbs up 011 tbe steep wall of rock, determined to reach the little pools, at the height of fifteen

or twenty inches, into which some of the water from the Upper Eider has found its way. Into
these holes the little animals creep, and have yet to travel a distance of forty or fifty feet .llilder
the roadway before they can reach the L'pper Eider. Another detachment betakes itself to the
sluiceways, and clings to the cracks in the wood; also around the mills their al>cent may be
observed, especially about sunrise." I

Dav...· sends a similar account from Irelaml. He was a witness of the ascent of young Eels, or

"ElvllS," ali Ballyshanuon, at the CIld of July, 1823; l~e speaks of the month of the river under the
fall being "blackened by millions of little Eels about as long as a finger, whieh were constantly

urging their way up the moist rock beside the fall.'~ "Thousands," he adds, "died; but their
bodies, remaining, served as aladder by which the rest could make their way; and I saw some

ascending eyen perpendicular stones, makittg: their way through wet moss or adhering to some
Eels that had died iu the attempt,~u

Such is the energy of these little animals that they continned to find their way in immense
numbers to Loch Erne.

In the little Eels which ascend the rivers there arc no traces of sexual organs, but in the fresh

water they develop only into females. One of the most recent observations made b.y Dr. Pauly,

in Munich, would appear to contradict this idea, since he discovered male Eels among the .fish

which were brought with a lot of young EeJa to HUningen, were kept there for two years in ponds,
and were finaIly released in tlie .fisli pond of Court-fisherman Knffer. We should bear in mind,

howew~r, that tlLe.-SC young Eels were captured at the mouths of fresh rivers in brackish water j

and that, among the numerous small Eels which swim in tile brackish water there must be many

larger specimcns, in which the male organs have already begun to develop. Such are doubtless
those which were sent ill the male condition to Hiiningen and Munich, and were tltero recognized
ag males. This pr('sumption can be set a8ide only if male Eels 8hall hereafter be found among tlJe
fish which are caught in the upper part of rivers in the condition of young fry. .

Concerning another important fact which is connected with the movements of the young frJl of
tue Eel, I became acquainted lagt year (in the course of an exploration of the waters of the district of

--------_._---_.~_..•_-.__.~-~~~--_._---,--
1 Professor Benecke lm<l in hill pOB8eMion some of the young EelQ, which eBCRped from all the vessels in which

they were oonfinect, 0.1](1 eVen eliml,'ed t,o thlJ coiling of his room. ,
• EEL-FAIRS IN CO:SNECTICUT.-:Presh-wo.ter Eels may be cangbt in large numbel'8, in weirs aloug the lake

stl"'o,ms, when deBcending a.t the fall equinox to dep01!it their 8pawn in some lower region, al1d in the following
Angust their ofTHpring, frbm three to six inehes long, return in immeuSfl numbers. The basiu of the ~tiU River
ralls, near Colebrook line, III for several dars alive with them. They ma,y be seen laborioll81y crawling up every
rock which is moistened by the spray of the fall, and endea.vorinA' to reach their a.necstral lake or dlUll. At the foot
of tho Kiagara l'alill this phenomenon may be \vitneased on a large acalo at the 8IUlle !lelldWIl of the year or later, and
probably in otherpl_ where the fall it! .too rugh and tlJe oummt too awi1't fur the ;young EaIB to nem it without
contallt with the roekll.-BoYD: Anna:Ia of Winohellter, Connectieut., p. 26.
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Konitzkumle) with the river Brahe1 at Miihlhof, above Rittel, wbere a high dam was built in 1846

and 1847 for the purpose of watering a large syRtem of meutlows hy the overflo\\~ingof the fitream.
Below the dam is an inclined l)lane (const.ructed of boards), about three Imndred feet long1 built

for the purpose of preventing the watt'r, whicl1 rushes out when the sluice-gatc is opened, from
washing awa.y the bottom of the stream and its bu.nks. This plank Hoor consists of two layers1 the

lower OUt' of two-inch, the upper OlW of thrl'c~inch boards. 'I'he grade of tbe dam at Miihlhof

(thirty·three feet three inches) has t'ut.irely cut off the aseent of the fry of the Ecl into the upper

part of the Drahe amI the lakes tributary to it~ and the number of Eels canght above the dam
which was formerl,).' very considerable-has hee-owe reduced alwost to nothing. In the year 1847

tlJe construction of the dam and the inclined plane was completed. In 18:3~ the upper l:tJ'cr of the
planks on the plane had warped and sprung up in many places, so that it had to be torn up for

repairs. The cause of the warping was immediately discm'ereu; thOllsands of Eels, as thick as a

man's finger1 somewhat flattened in slJape1 and, on 3('connt of the absence of light, of a pure
whiro color, filled the space between the two layers of planks, aud thoir united pres«Ul'1; from

beneath had caused the upper layer to yield; these Eels had found their way betwecD tllC boards
.as fry, where they had found sufficient food alld had grown to sueh a size that the pressur(l of their

uuited strength had pushccl up the roof of their prison. These facts, observed by an old mill
wright, were communicated to Ilj() b~T PriYy Councillor Schmid, of Marienwerder, who supervised
the construction of the Miihlhof dam, and he fully confirmed them.

Eels of four inches in lflugtll, which in May arc plenty in fish ponds, by the end of October
reach a length of ten inches and the thickness of a man~8little finger; in the follo~ing till! they

measure from twenty to twent~'-four inches, and in the third ~'ear are readJ' to be eaten. On

account of their rapid growth and hardy nature~ in consequence of which lat.ter they live in mud
holes and unprofitable waters of all kinds, the breeding of Eels is a very remuIlcrative business.

The young fish (of which, at the time of their first a.ppearance at the mouths of rivers, it takes

1,500 to 1,700 to ma,ke a pound, while, when taken later and fL little farther from the sea, it takes

only 350 to 400 for the same weight) may 1)(\ olltailled at low prices from France through lliiningen,

or in Germany from Randesberg, and, through th~' Berlin Aquarium 1 from ",Vittenberg-e, and, when
the temperature of the ail' is not too high, may be earned in soft DlOSS thronghout all GermanJ'.

AooorJing to the statemeut of the wcll·lmown Paris tish·merchant, Millet, two pounus of
Eels, planted in a mnddy pond in 1840, in five JTears :yielded 51000 llounds of fine Eels.

J ACO:BY'S TOUR TO COMAccmo IN 1877, &.~D HIS CONCLUSIONS.-" In the fall of 1877," wri teB

Jacoby, "I undertook a jonrneJ' from Trieste, by way of Ruyenna7 to COllHwchio. Convinced of
the difficulty of the questions to he solved uy Illy own previolls labors, I had not great hopes of
finding sexually mature Eels, either gravid fCUl:.lles or matuw malcs. My highest aim was at
the begiuning to determine the following llOints: (1) ·Whether evidences of preparat.ion for breed·

ing might not be found in the Eels which were waudering in the fall roward the sea; (2) to wb:tt

extent Eela with the organ of Syrski could be found participating ill thi8 migration; (3) as far as
possible to obtain Eels from the sea at a distance from the coast in order to compare their organs

of reproduction with those of the Eels in the lagoons.
"In determining the answers to the:first two questions I was able to ruake some new and inter

esting discoveries, bnt with regard to the latter, my most diligent t:fforts were absolutel,}' fruitless.

"I found tha,t the Eels when migrating to the sea in the fall took llO food. In many hundreds
examined by me, caught during their movement,l found stomach and intestines entirely cmpty;
that the. Eels during their migrations eat nothing is also known to all fishermen and watcrmen of
Comaoomo, At the same time. the Eels which remained in the lagoons were more or less filled
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witb food, not only those wbich were not sllfficiently mature to migmt.e, hut al.,"'() it breed of Eels
which never goes to the !'lea, but remains throughout its entire life if! the lagoons.

"There may be found in Oornacehio, and douhtless everywhere where Eels live in great uum
bers in brackish water along the coast, a peculiar group of Eels which, as far as J (',QuId deter·
mine, CODl';igts entirt'ly of sterile females. These female Eels with oVllries present a very peculiar

phenomenon; when they are opellcd one finds, instead of the well-knowlJ yellowish-white, vcry

fatty, cufrshaped orgltll, fl.. thin, scummy, !>lightly folded membranc, not at all fatty, often as trans·

parent UR glass, and of about the same proportional size as the so-called cuft'-sha-ped organ. 'Yhen
this membrane is examined under the microscope there may be seen in it eggs very t.ra,UBparellt in
appearance, with yolk~dot,s absent or with yolk-dots very small and few. This orgau appears to be

all abllonuall.Y developell ovary incapable of fertilization. These sterile females, which I found

of aU sizE'S, even np to the length of twenty-sm'en inches, present all of the a{\kllOwledged female
characte~s in groat promioCIlCe and in an exaggerated degree: the snout is broader, and often,
especially at the tip of the under jaw, extraordinarily broad; the dorsal fins are, on the average,
high('r; the eyes are much smaller, especially in large I'Ipecimens, and the coloring is dearer; the

baek of a elearer green and the bell.r yellower than ill the normal female. The flesh of these

sterile females has It very delicate flavor, and quite different from that of other Eels. 1 was quite
astouisheo at the fine flavor when 1 taRted them for the first time in Comaechio. The flesh, as the
expression goes, melts upon the tongue. It is even llossible to distinguish them while living', by

feeling them with the hand, their 80ft bodies being very different from the hartl, solid, Illuscular

flesh of the otherEl.
"In Cornacchio these Eels are called 'Pasciuti.' Coste called them 'Priscetti,' and defined

them to be those Eell'l which had not become ripe, but which were at least a pound in weight. The
name 'Priscetti' is, howe"Ver, ,-cry incorrect, as I have become convineel1 by questioning the Dl'lh

inl'lpectors and by hearing tbt'. conversations of the fishermen. 'Pasciu to' means 'llastured,' and
the fisbermen understand by this, those Eels Which do not migrate, but which remain through the

whole .rcar feeding in thl', lagoons. They include, however, under this name, Eels of. two kinds

the sterile, females a.lreoor described, and the Eels which are not set ripe, as well as the normal
females and supposed males whose period of migration is somewhat, remote. This circumstance
is a cause of mnch difficnlty to the investigator. I

"The Iltudies on the second point to be solved were of special jDt€'rest~ viz, tIle dotcrmiDfI,-

'It h~\!; been notice(l hy many .\1\rh· writH~ that there al'<) certain Eels whkh ney"r come to the Ilt\Il-Risso, in bill
"Hi~t()irn :Katnrl'lk," toml\'a, Jl. i9A. lLl;d 8, Nilllson, in hi" "Scan(linavillk }'anna," tome 4, p. G63. The latter called
tlli" v(lrk!.) "Gra'8l1.31," or Gra"B-Ed, (Lilt! Ilpok.. of itll yelJowillll- gr~.fI1I coloration u.nd the !'loft, delicious flesh, Strange
ennup;l,. hoth th"8e writ.,rll spoke of the sharper snont. or thill Eel, nUll RillllO, wl.lo fOllndetl TlPOll it another speck... ,
AnlTlI1I!u <u·l!tfl·o~tri., d,,'wriboa it IVl blacki",h above and sih'ery below. Thc~ description II apply in every pnrticulnr
to th(; 1l0l1-Hlij,(rator)" Eel of Clnnacchin. Jacou~' remarks that, all thl\ sterile females branght to him under tbl! name
"Paf<t:iun" wern di8till~uished by tllei l- unHuI snouts. Thl! following tablcl! WPCO prcpare{l at Comacchio. a gives
fI,e tota,l lellgt.h of th" bo,ly "r tJw E,']; I"~ th,j lIn'mUh of t,hll snout bl\tween the nail:;} tllbes, in miUimetllni•
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bOll of the lwei>.fllle(', at Comacellio, amI th" behavior of Ee18 with {)rga,ns of 8yr",ld, 1. eall ~m1"wer

this question very briefly, since among t.welve hUlJdrt'd specimen.,; examined hy Ill\' at, the

fishin g stations awl at the 80·eall ed eel fae tories {wlth the exception of the largest spedmclIs,
which are always females} I found an average of five vel' cent. with tIle orgall of Syrski j of

the Eels uuder fift(\Cll inehE,s ill length (fin"t,y·fi.Y(\ centillletel's) Oil an averag!' there wert' twent.y

per cent., so that the condusiOlU\ as to Uwir almlldauct~werc n,'ry similar to those at Trieste, where

the fish market is supplied, for the greater part, \vith Eels from Chioggia, and to a less extent with

tllOse from Comacchio.

"Ill Coma<:clJio the largest Etlls with the organ of Syrski, which 1 hawl observ('d, were about
seventeen iucht's (forty·ei goh t celltiwetlwi'» iTl length, the smallest ahon t 11 iue indu~s (twenty·fonr

centimeters). All of t.hc';(' were fouud among the Beh, ta,ken during their migration to tlJn sea,

and, like the females, we£(\ foum] with stomachs completely empt,y or slightly ftllecl with a slimy

substance. It was impossible to find in any speeimen a more advanced den>lopmellt of the Syr
skian organ than in thm;e examined in summer at Trieste.

"\Yith referEUlce to tbe third questiou undertaken by me, which relat.es h) tIle :H't-ujl.} kernel of

the eel question, that i8, the llOssibilityof obtailJillg the Eels which have mig-rated ont, to st,>a, in

order to ohtaiu in thifl mlHluer the sexually mature miners and spawners, I hase been Ullable to

obtain allY results. I have, so fa.r as my opportunit,ies permitted, left no stone untllrned to gain
its solution, I weut out to sea from :Magnavacca and from Codigoro, OIl Chioggiall vessels, and

many till1e~ hav(\ fished myself, awl have stimulated tht· fishermen by offers of reward to endoavor
to obtain Eels at sea, but I am forced to the conclusion that with t.he ordinary mean!'. tbis c..'UlIIot

be done.
"Intellig(,llt, gray. headed fishermen of Chioggia" who by means of their fishing apparatus

know this part of the Adriatic as well a-s they know their uwn pockets, havt' assured me that

throughout their ent.ire lives they have never cangllt it grnwn·up river Eel in the sea at any dis

tance from the coast. The l<Jets whiclJ were brought to me at, Mannbach as having been caught

in the sea, ;md which I found to be the ordiuary females, or Eels with the S;yrskian organ, were

either from localities close to the shore when.l they arc not rare, or were taken in the Palotta_. .
Oallal. There was no lack of attempts at deception. Fisllermen took Eels from the RlJore with

them in order to be able, on their return, to claim that, the.\' had been t~ught at. sea. In the imme·
diate neighborhood of t.he coast they are, as it has been statell, in the spring-time )lot. rare, and

there are lIot the slightest uift'erellct's bet,weelJ these allrl the Eels of the lagoollR. I iinllJd !loth

females and Eels with the organ of Syrski with tlJeir rl'productive organs in the Mme imlllaturt\
condition as in Comacchio; e",identl,y the.y had jnst conI(' throug-h the Palotta CanHI from tlJe
lagoon into the sea. A certain distance, Iwrha,pR Olle or two mariue wiles from tlw coast, cv(Ory

trace is lost of the adult l~els which wander b,Y the mallY thousand into tlJe sell. Strange as tbi..

problem appears at .first. sight, it is N~sil;r llilderstood wht·1J t.he cbMacter of the fishing apparatus

is considm'et1: the net", are t,he.se u"",e\11u th\~ Ci\,pt"l't~ of lolw,t""r"" at\\\. are thrown o....er tIlt' llOUQU\;

they have meshes much too large to hold tbe EelS, or, WIWIl they arc slllall-lll(~8hed, thtw do not
touch the bottom. The llroblem can only be solyed by using apparatus constructed especially fo!'

the purpose."l
,}acob~' proposes tbe following qnestiolls, wbich, in his opinioll, coyer the still IlIlallSwererl

points concerning the natural histor.y of the }Jel, and answerR them in accordance witb the results

of his own observations:

lJACOBY: Der 1<'i8chfang in der La.gune yon Comacchio, Jli>. 4.'>-53.
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Question 1. How can the fact be accounted for that no ODe has ever found mature females and

males, spawners amI milt.ers, among the Eels'
Answer. The Eels require, the influence of sea-water for the development of their reproductive

organs. As is now definitely umlen;tood, they leave the rivers and the hnwkish l:tkes on account
of the nndeveloped condition of tbeir reproductive organs, for the purpose of becoming sexually

mature at sea. That these migrations to the sea t..'lke place for the purpos~of reproduction appom-s

to be certainly proved by the fact that the young Eels leave the sea in the spring, and that the
migrating Eels, like other fishes at the spawning season, abstain from eating.

Q.2. V'lhell and where occurs the necessary development of the reproductive organs of the
Eel to a condition in which t,hey itre capable of fert.ilization'

A. Development of the reproductive organs takes place in the sea, not, close to the shore,

but at a distance and iu deep waters. This development is extraordinarily rapid, when the

immature .,tate in which the migrating Eels are found is taken into consideration; they mU8t
become sexually mature within a few, probably :five or six, weeks of the time that th6Y enter the

sea. At Comacchio the emigration takes place between the beginning of October and the end 01
December.

Q. 3. Where does the act of spawning take place, the fertilization, and the deposition of

the eggs'
A. There are probably certain definite spawning places ill the seu, off the mouths of the

rivers. These are the mud-ba.ukl'! to which the Eels go, for the purpose of spawning, in great

nnmhers. The young fish are de\Teloped upon these mud,banks, and from eight to ten weeks

after their birth, at the beginning of spring, :find their way to the mouths of rivers, which they

ascend.
Q. 4. What, becomes of the grown-up Eels after spawning time1 and why do they remain

lost to sight and never again come back into the ri~ers ,

A.. The old Eels, male and female, without doubt., die won after the spawllillg season.

The very unusual mpid development of their reproductive organs has such an effect upon the

• system" of the adult Eel~ that they die soon after the act of reproduction. That is the reason
wh;y they are never seen to wander back again.1

An intelligent Chioggian, the owner of a fishing vessel, in answer to m:v qnestion as to where
the old Eels staid, answered, "They die on the mnd·banks after they have propagated their
young."

This h,ypothesi8 may be confirOOt'd in a scientific manner by the analogous circnmstances in
the history of the Lam}lrey. Panizza, in his description of the sea Lamprey, Petr01nyzon marina,
remarks that both the ma.les and females of this species after the spawning periorl are brought

up dead. Concerning the river Lamprey, P. fl'U'lJiatilis, Statins MillIer remark8 that when the~'

spawn they slowly fall away and die. Concerning the little Lamprey, P. pla,neri, August Mliller,
the discoverer of its larval form, has recorded the same opinion.2

192. THE CONGER EEL-CONGER, OR LEPTOCEPHALUS 001lGO.

The Conger Eel is occasionally seen in the snmmer on the coast of the New England and

middle States, and is known to onr fishermen all the "Sea. Eel." No observa.tion8 ha,ve been
made of its habits by American zoologista.

1 As a oonftrmation of this viaw, von Siebold Wft8 the flnrt to m!Ur:.e thIB h;ypotheflie.
~Op. cit., PP. 53-56.



HEltMES' OBSERVATIO~8, H57

The observ~tionsof Dr. Otto Ilnrmes, directDr of the Berlin Aquarium, who bas reel'lltly dis

oovered the true nature of the org::llI of S.'l'ski ill tile COlI.g'er, arc extn.'lIJely illft·re.stillj{ :

.' Since Syn:ki, in 1.s74-, foum! the organs in A Hf/flilla rul!wriR-whieh are callpll hy hif; name,
and which) by him and most zf/o!ogists, were tak(~n for the Lllalc reprodudlye organs-it is. uuly
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n~cessai'y that a ripe male Eel should be fbull~l in order to settle forewr the question of the flexes
of the Eel. Up to this time all efforts lJa\Te failed to roach the desired result. The histiologiclll

investigations of the Syrskian organs pur~med by S. Freud render it more Ilrobable that these were
young roes; y~t theM rtlllUlined. ItIl the time a doubt, since the spermatozoa, had not been act,m},.lly

4211'
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observed, and this ullCertaint,y i~ all insuperable obstacle to the acceptance of the Syrskiau dis·
co\'\)1'y. The RuppoiScd discover,\' of spermatozoa b~' A. S. Packard in the male Eel proved to be
another delLlsioli. 'i'be contradiction of this imaginary di8covery appeared in 1\0. 2(; of the secoud

volUlue of t,he Zoologischet' Allzeiger: p_ 103, in which it, waH "fated that the motile bodies were not.

spermatozoa, Imt yolk particles. This corredioll was nlso made by VOlI Siebold's assistaut, Dr.
Pauly,l and h,\' S. 'I'll. Cutti(,.

"The reprodu(·ti\'(\ organ", of Conpcl"'I'UlgayUt are very similar to those of AnguUla vulgaris; in

the undeveloped condition tlLe.,! sllow the ovaries lj'iug in the same position in a cuff-shaped band
of a proportionally la,rge siz(). Sillce C. 'vulgaris reaches nearly twiee the size of A. ·!)ulguris, imli

vidllals of six feet in length arc not, rare. The ovary is developeu in captivit.y, and this, J am
eom-inceu, is often tho cause of the death of tIle Eel. In a Conger which died 1n the Berlin Aqua.

rium, and was cut open, the ovaries protruded Yery extensivel.y, and a specimen which lieR in the

Frankfort Aquariulll hurst Oil aeCoUllt of tlte extraordinar;v development of the ovaries. The ova
ries of this Eel, which weighed twenty· two and one-half pounds, themselves weighed eight pounds,
and the number of eggs \vas about 3,300,000. The want of a natural opening for the escape of the

egg8 was evidently in thi8 case tbe canSrJ of drJath. }Iale specimens of the Conger in an undeveloped

condition I have hitherto nover had the opportunit.y to investigate. I received, howe\Ter, ill the

fall of 1879 a number of sea Eels, taken in the vicinity of Havre, whose avera,ge length was from
twenty-four to twent;y·seven inches. Thet>e Eels ate greedil~' and grew rapidly. Only one was
tardy in its development, 1'10 that it could be easily distinguished from the rost. This, which waf'

the smallest of tlJe Congers in the aquarium, died on the 20th of June, 1880, and was examined by

me on the same day. I was very much delighted when I found the sexual organs \rery different

from those which I had ever noticed befc-1'e. After a single cut into them, there flowed out a milky
fluid, wlliclL, under the mieroscope, with a power of 450 diameters, showed a great number of sper

matozoll, in the liveliest motion, and in which head and tail were evidently visible. There could
be no (loubt that I had found a sexually mat,nre male of Conger vulgaris. Two fragments of tbe

roe were laid ap.ide for further investigation, and the Eel, which was twenty-eight inches long, wat<

prepllJ'ed first in alcohol aud then in Wickersheimer fluid."
In the paller before us Dr. Jacoby presents a full anatomical description of the generative

organs of the Conger as demonstrated by himself and Dr. Rabl-Riickhanl. It seems unnecessary

to repeat tbis description, since the organs are very similar to those in the common Eel. By the

kindness of Dr. Hermes we are permitted to reproduce the drawings which accompany this

description.
Oompared with the description of the roe, and the figure of the organ found by Syrski and by

Hermes, called "I~appenorg:tn," a great similarity is noticed between them. It must be borne ill

mind that in this ease we were comparing the entirely undeveloped organs of the Eel with the

fnlly ripe reproductive org'ans of the Conger, so every dOll.bt as to the ma.]e nature of the Syrskian

organs ought to be thrown aside. Also in the comparison of the size of the male with that of tbe
female the Conger shows the same relations as the Eel investigated bySyrski7 to wit, that the
malet> are smalle,r than the females.

'Austrian Fillhery Ga.zett6, 1880, No. 12, p. 00.



V.-STURGEONS, SKATES, SHARKS, AND LAMPREYS.

193, THE BOWFINS-AIIIIDlE.

THE BOWPIN OR JOHNNY GRINDLlc-AMIA OALVA.

The one species belonging to tho single genus in this family Is pelmliar tQ the fresh water~

of the United States. It occurs in the Great Lakes, where it is called "Dogfish" {tlld '"Saw,ver";

in the st,reams of Western Vermont, where it iR the "Mnd·fish"(i), as also in the 8treams
of the Southern Atlantic coast from the Neuse southward. It. is also almllduut in the smaller

rivers fiowin~ into the Gulf of ~lexico llntI ill all parts of the Mississippi Yallp'y, when' it
is variom;l;v caned the ".Johnny GrilldIe," "Bowfin," and "nogfiflhF Tht; Bowfin i" un ol1ieet of
great interest to naturalists OIl aceount of its affinities ,,,ith the great fossil grulip of :!ulloid li!';hes.
It. is excooding]~T tenaciou!'; of lite, like its allies, O..lC garfishe8. It attains thc length of two feet

awl the weight of twelve pounds. Though Hot cOllsidered eatahle in the :Korth, it is wr;v highl,Y

esteemed b;V the negroes of the Soutb, who Sll;y "there is llotbing sweeter than It Mud-fish." It is
often taken by sport,slllcn on a trolling SpOOll, and is considered "gamy."

The Bowfin is probabl;v more interesting 011 ~wcount of its voraca;.,., and the wlwlcsalt\ um;h'uc
tion with which it pursues other fishes, than by reaSOIl of its own intrinsic 'Worth, The YOl1ug arc

thought ro be exeellent bait for pickerel and pike, The best description of the habits of thi8 fish

is here quoted from the pen of Charles Hallock: ,,
"Thor take frogs, minnows, and sometimes th{\ spoon. Their habitat is deep water, where they

drive everything before them, They are very voradons and savage. Theil' tootJi are 80 l'ihal']l

and their jaws so strong that they h:we been knowll to bite a two-pouuc\ fish clean in:, t.wo the ver~'

first snap, They are as tenacious of life as tbe eel. 'rhe young, when about six 'hwhes long·

make a famous bait for pickerel and pike, To use it, rUll the hook into the moutl; ri~ht, up

through the center of the bead, through the bnull, east 11 hundred tiltles, catch several fish, a.nd at
the end of three to six hours he will kick like a mule, Put Olle hundred ill a raill·barrel amI JOtl

call keep them all summer without clJl\nge of water. For the aquariulll tlJe ,voung haytI 110 ('flual,

and on aooouut of the spot ill the tail are quite attractiYtl; but llotbin~ else but snails can liH'. ill

the tank. He will kill a lizard or ans other living thing the instant. it touches th~ water,

"Dr. E8tes says: •I have sent these young Dogfish hundreds of miles for tLe aquariullJ. It i.'\
only nec088ary ro keep them in water, a change scarcely behlg required. The adult!'; al'e the great

'Jumpers' of the lake. On certain days they are to be seen in all directiolls jumping clean out of

the water, and tnrning complete somersaults before again ~trjkillg. They llpawllill .!'II'l,y and .Time

among the grass and weeds of the sloughs, if they call read..l them ill time, As :sonn as the spriug"
ri!H\ comes, usuaUy in May and June, and COllllccts the inlalHI sloughs with the lah.e (Pepin), they

run np and over into the ldoughs, dCllosit, their egg!'>, amI remain ueal' the beds amI young .in"t as
long as thcr can and not be shut in by the recediug water. The eggH hatch in eig-ht and ten days,

the parents remaining with the brood two or three weeks, if Ilossible, but will leaH' them Illllch

SOoner if nece6sary to save themselves. The young will not make allY effort. to ef;cape to Hw lake
until the next season, when, if an opening" ocenrs, theX come pouring out ill COlllltIm;s uumbers.
At thil~ time we take them lJy stretching the minnow seine aero8':i the OptWillg lInd l'aillilll{ it when
full. They are now frOm three ro six inches long, fat and chubby. I corne DOW to montion a

65!.1
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peculiar habit of tlJis fish, no account of wilieh I have eyer seen. It is tbis: While the parent still
remains with the ~'OUllg', if the family bflcome su.ddenly alarmed, t.he capadous mouth of the old

fish will OPPIJ, and ill rn8he~ t,he entire llOst of little ones; t he ugly maw is at once closed, and oft'

",he rlLHhel< to a phwe of security, when again the little captives are set at liberty. If others aTl\

conversant with the above facts, I shall be Yery glad, jf not, shall feel chagrined for not making
them known IOllg ago,'" j

194, THE PADDLE·FISHES-POLYODOlfTID..£.

'l'h~ I' Paddle·flsh" or "Duck.billed Oat," Poly(Jdon spatllula, is one of the most characteristic

fishes of the dn~r8 of the "'estern and Southern States. It reaches a length of four to six feet,
and a weight of thirty pounds or more. It feed!> on minute orga,nisms present in mud. The long

snout or spatula is used tD ~tir up the mud on which, and the animals within it, the fish feeds.

The :fi~lL is rarel~' or lltWCr u~ed as food. Jordan states that it abounds in the lower parts of the
Ohio River, where it is often taken in nets.

195. THE STURGEONS-AClPDSERID.m.

THE STURGEONS OF THE ATLANTIO COAST.

Two species of Sturgeon are supposed to exist on our Atlantic coast. The most abundant of
these, Acipenser oxyrhynchus, is now generally supposed to be identical with the common Sturgeon
of Europe, A. st'Urio. The othert A. brevirostris, which is diatinguished from A. oxyrhynchul1 by its

shorter and blunter nose, baa Dot yet been found north -of Cape Cod, and appears to be compara·

tively less abuudant, although botb species are found in great numoors in the larger rivers and
estuaries during the Bummer season, and are frequently seen leaping from the water, especiall;y at
dusk. A lea}.lillg Sturgeon is a striking object, the whole length of the fish appearing abo,"e the
surface before it falls back with a 6plash iot<> the water.

The Stnrgeon attains a length of five to twelve feet. In Europe, indiViduals of the common

Sturgeon eighteen feet long have been secured. The spawning season is in spring and early
summer. Their eggs have several times been artificially impregnated by the fish-culturists

attached to the Fish Commi$sions of the United States and of :New York. They spawn in t,he

lower stretches of the rivers t and perhaps also at their month!!, in brackish. water.
Sturgeon are classed by fishermen among the fishea which" live by suction." The mouth is

8ituated upon the under surface of the head, and :is not provided with te.eth, but jg IJUrronnded with

a cup-shaped organ composed of powerful muscular tissue, by means of which it grubs for its food
in the mud. Its stomach resembles that of the menhaden and mullet, though comparatively more

muscular, sincet like the gizzard of a fowl, one of its uses is to tritnrate the food which has beeo
swallowed, 9.0(1 which consists largely of mollusks and CI'U8t&ceans. Around the mouth is a group

of large and sensitive tentacles, which aid the fish in its search for food.

No one has yet made a careful study of the habits of the Sturgeon in our waters, and iB fact
Enropean zoologists have made little progress in the study of their own epeci6lJ.

Within the past few years the capture of the Sturgeon for amoking and for themannfacture of

caviare from its eggs has attained considerable importance on the Atlantic coast.
The capture and economic uses, and the statistics oftha produet8 of the swrgeonftshery, will

be fully di8Cn8Sed by CoL M.. McDonald in a 8ubsequent portion of this work..

l Bportllmau'8 Gazetteer, 1871, pp•. 32t-3J6.
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TUE LAKE STURGEON-AGIPENSlm RUIlICUNDUS,

The most satisfactory in'l"estigation of the Lake Sturg"('on ig that publilihed by l\l ilner ill Part
II of the Report of the Unit,cd States FiJ;h Commission, pages 67 to 75. This species iulmhits the
Great LaK\.'.S and the wa.ters lying to the umthward, and the riv{'rs of the }''lissi''l\il}pi Yalley. It

is especia.Jly abundant ill the Upper Lakes. It is a smaller species than tue Atlantic Sturgeon,

and has a greater number of pl:~tes Or scutes upon the sides-':'lCcording to ,Tonhtll, abont thirty,
four instead of twenty-eight.

SPAWNING RABl1'S.-Milner records the following observations upon the general habits awl
histlJry of the Lak$J Sturgoon:

"The spawning seMon of the Sturgeon in the more I:>outherll laI,cs occurs in the mOlltl) of

June; in Lake Superior it is a little later. Early in June, in t1le sontlJprn l'nd of Lake l\Tichiga'Il,

they begin to congregate near the l:lIlores and at the mouths of the rivers, the Kalamazoo niver,
emptying I1t Saugatuck, MiChigan, being a favorite spawning grolllllL TIH'y maS he s('tm in the
evening in thil> river leapi.ng frmll the ~urf~\, ll1rowing theh' bun,,-;'!, t':.lrms ctlthely ont of the

water, At Pier Cove, Michigan, on the 11th of JU~le, 1871, schools of Sturgl\0I1S were lit the edge

of the shore in a few feet of water, and men from the vicillity were in the habit of wading out and

drawing them ashore with gaff-hooks. Eightel>n were taken ill thil'! way the morning we visited

the locality. The:,Y were said to he found in the vicinity every year about this season, remaining
about a fortnight. It is likely tht>y were spawning at the time. Wheth£'l' tIJe shore of the Lakes,

where the waves would disturb the eggs in every storm, i .. a natural spawning ground is a ques

tion. They may,bave been late a,rriva.Is seeking the mouth of the Kalamazoo River, a few miles to

t.he north of which they are saill to ascend. to the finrt dam, mauy miles in\aml..
Ii Mr. J. G. Portman, of Benton Harbor, I'lUccessful as a fish-cultl1rist, hn,!; spell the Sturgeon at

this season lying in numbers on a shallow clay ledge at the edg(\ of a stream, seVl'ral of tlu>m I.-dng
flat on their backS, with their bellies upward, rolling and spla.-<;hing ill.RlJal1ow water with apparent

enjoyment, Two or three that were taken with spears were opeuell and the stomachs examined

and fouml to contai.n some of the stnrgeon spawn. At the mouth of Calulllt:'t Rin·,., South Chicago,
Illinois, July 1 of the year just referred to, a large lift of Sturgeon W('re hronght lIshon" Inoking
flaccid and emaciated, and but one specimcn out of 0\'1"1' tWeJlty imliyidnal" t:Olltairl(';l spawtl. III

the vicinit;r of Rayfield, Wisconsi u, on Litke Superior, they were iwen III tt> ill the mOll th of .Jttly with

the ovaries full of spawn, and the milt of t,he male fishes large, making it pruhahlt'o thnt the timf' of

Bpa-wning was lat~T' in cohler water than in warm.
"SIzE.-The Sturgeon of this species attains the largest !{ize of' any fi~h of t he LakE'S. They

are taken only within comparativel,Y shoal waters and in SOIlll:' of the ha)'N, and nmollg the islands

they are very abandant. The largest speci men it has been Ill:'>' fortuue to sec dill Hot quite aLtain

the length of 8ix feet, thuugh there are tradiholls in Joca,lities on tlHl Lllkes of ninc·fhot Sturgeons;

the average of the mature ones taken is less than five feet.
uTheir food comlists almost entirely of the shell·fish of t.he Lakes, principally gast-e.1'opods, the

thinner-shelled kinds of the genera Physa, Planorbis, ami V(/,lva.ta hchlg fOllnd broken in tbe

stollia<lhs, wbile Limnrea and Melantha remain wholl". A few eggs of fishes lULve heen found at

different times, but examination of stomachs durinA' the spawning season of !;orne of the most

numerous fiBhesdid not prove them t.o be very exteul!!ive spawn-eaters.
"E:N1DuEs.-In Green Bav the ft8herm~n set tbeir pounds for faU fishing about th~ lOth of

September. The Sturgeon are ·in abundance, alld the nets often contain a hundred or more. This

iii &a,id to continue until about the middle of October, when they diminish in unrober a'lld the white·
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fish become plentiful. As the latter arc the fish sought for, the Sturgeon are considered a. nui

sance and annoyallcc. A few fishermen are C01l8iderate enough to lower the (IOrner of a llet 9.ud
allow them to cflcape, hut the commoner wa;r is to draw them out of th~ lIet with a. ga.fr-hook and
let t,bcm g'O wounded, or to take them ashore and throw them on the rt'fuse heap, assertiu.I{ that

there w:iIJ be so many less to trouble tllt'Irl ill the future. A very large number are destroyed in

this wa,Y, probably (,IJualing or excreding the lIumber taken in the vicinity of Sandusky.
"The SP(LWll is probaHs snbjectell to the depredations of numerous fisbes, It is not likely

that the young Stll1'geoIJ, except in the earliest stages of their growth, suffer from the attacks of
other fiRlws, as they are too well defended with the sharp spine of tbeir shields to make it eQmfnrt~

a.hle llloutbflli tilr any fish of tbe Lake~, and after the spine disappeaJ's bave attained a size large

enough to render them safe.
"A parasite that troubles the Sturgeon is the Lamprey :Eel, Pctromyzon argenttus, Kirt., which

is found ver,Y frequently attached to the skin. 'I'he circular scars and raw Elotes sometimes found
upon the Sturgeon llnd attritmt.etl to this cause by the fishermen are correctly accounted for in this
way, 1t i'l pl'Obable that t,heir llatural food is the slime or mucus exuded in abuuda,nce from the

llOres, but the;\' frequently retain their hold upon a spot until they have eat.en through to the fleflh,

and deep ulcl.'rolls cavities oecasionall.y result from the I«>re.

"The decrease in numbers is apparent to a certain extent in localities where the pound-net
ha~ beeu ill use fur a number of years. At Sandusky, Ohio, the number bronght in from the nets
and bandied Ill; the curillg establishment in a, season are said to have nearl~' reached eigllteen

t.housand a few years ago, while in 1872 the books showed a record of thirteen thousand eigbt

humlred nud eight)· received. This fact has several times been ad'\'"anccd afOl an argument in favor

oftlle pound-ne-tB, tllat the destructioll of the Sturgeon, tuSserlied to be an ext<msinl spawn-eatel',
more than compensated for the numbers of white-fish taken.

"Ali au arlicle of food they are not generally popultlr. But few people iu the cities know the
modes of cooking that make their meat a palatable dish. A certain quantity is disposed of fresh

by the peddlers. 'Vith the Canadian-French people of the La.ke shore they are in demand, and are

prepared ill tLe form of soups (bouillan). . With a good, hearty, Olltdoor appetite this is very pal
lLtable food, hut too rich in the flavor of the oil of the fish for ordinary U~. The flavor of the

Sturgeon lllea-t ha;;; ver;y little of the taste of fish, and t,he bouillon, when c<lJrefully prep~ed hy

skimming oft' the oil, is verJ7 much like cbicken-soup. A very good pickled meat is made of it by

boiling it, and preserving it ill vinegar.
'-

';Bllt the hest form of preparing Sturgeon is by smoking it. Tbe smoking of Sturgeon meat

has been done at dift'crent points of the Lakes on a small scale, but is only carried on to a large
extent hy Sehacht Brotbers, of SlLndusky, Oh.io. The method employed by this firm is the fol

lowing: The Sturgeons are skinned a.nd the viscera taken away. The thick pa.rts are then cut into

strips, and after a slight pickling in brine are smoked over a close fire. The thin portions a,wl

vital are boiled down for oil, tlw Sf/awn is made iT/to elwinre, and from the bladders isinglass is
manufactured.

"The smoked Sturgeon is i}, most, palat,able meat, and is quite popular, making an excellent

sl1bstitute for smoked halibut, and, in the opinion of a great many, having some qualities superior.

"The caviare is ma<leby pressing the ova through sieves, leaving the membranes of the

ovaries remaining in the sieve and the eggs falling through into Ii tub. This is .continued until
the eggs -are entirely free from particles of membrane, wh~n they are put into salt pickle and
allowed W retUalll for some time."
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OBSERVA'l'lONS BY IjUDWIG KtTMLIE)f OK '('HE STl:"RGEO)f 01' 'l'ilE GREAT LAKEK-l\fr. Rum

lien~ while ellgag(~d ill colle{lt.ing the statistics of the Grt'at IjakeR til;,hene;.; in 1880, llIade a IlllmlJer

of vor'j' important notes upon tlw allUwlunce of the SturgWIIl and UpOIl the l;tntg'(~oll fishery in
that region, which will he quotl~d in a fiub,seqnent portiolJ of thi" work.

'rHE S'I'TJRGEOl\'S OJ<' CALTFORKIA..

"The common StHrgwm of the l'acific coaRt, called dixtilJetivdy tIll;' I \VLite Sturgeon,''' writes

.Jordan, II i~ Acipellser fl'lIl1STnontanU8. It reaeLes a lellgth of eight OJ' tell feet or mort', nntI iH said
to attain a weight of four to five huudred puunds. \\'e lmve st'en Ilotle of over oue hUlltlred

and fifty pounds' weight. It is found in the Sacramento, Columbia, aud l"razer Uin~l'g in abun
dance, asceudiug them at the time of Hw salmon ruu in the spring for tile purpose of spawnIng.

'Vhethel' it. enters the small streams, how long tllO run contilluet>, awl how far the Sturgeon ascend,

a:re matters at. present unknown. The Sturgeon feeds on crustacea, carrion, etc. In Frazer Iliver
tiler gorge themselVt~s on the eulaclJllIJ.

"The Sturgeon is one of the mo"t important fi"h in the Sall Frandseo market, hciu!J; always
abundant rtml very cheap. Elsewhere the abundance alHl i'mperiorit.r of the salmon cause it to be

little used, Many are smoked. Cavifl,re is made from the eggs.

"Acipenser medirmlfris is known as the 'Green Sturgeoll.' Its size and diJ,;triblltion are the

same as that of the Whit,e Sturgeon. It is, however, much less abundant, It is Hot used as
food, being reputed poisonous. We are uuable to say on what facts this evil reputation is based."

TIlE SllOVEL-NOSED STURGEON: WHITE S]'URGEO~-SCAPHIRJlYNCROPSPLATYRBYNCnFS.

This species is found in ahundance ill all the larger riYers of the 'Vest and South. It spawns

early ill May, -ascending smaller streams for that purpose. .Jordan states that in the Ohio H.iver it
is taken ill seines in considerable numbers and is us{\{l fur food1 though it does not l-lC(\m to be

highly valued. He surmises that its habits are very similar to those of the Lake Sturgeon.

196. THE CmM1£RA FllIILY-CRIM:ERIDJE.

RAT-FISH 010' CA):.lPOllNlA.-Cl=!:L'd:JERA COLLIE1.

"This fish," writes Jordan, i'li> known as the' Rat-fish' or 'Rat-tail.' It reaches a lengtb of
nearly two feet, and flo weight of six to eight pounds, It i~ very abundant t1verywhen1 from Mon·

terey Bay northward along the coast, especially in deep bays. It feetIs on lisLes amI mkl:ls the

hook ver;y readily. It spawns in JUly. The egg cases are t,wo or tbree inches long, lanceolate,

long and slender, without tentades.
"The Iivel' of the Chimrera is very large and wtoll filled with an oil said tll he superior to ordinary

sha,rk oil. The flesh is worthlel3s and the fish is too small to be all ohject of pursuit. It has,

tlJerefore, no economic value.'1

THE BLUE CHIM1E1U.-CHHlLiERA AFFUns.

A species of Chimrera is frequently taken by the New Ellglaud tisbfJrlnen 011 the off·sbore

fishing banks. It was described by Professor Gill under the name C. plun~bea, but proves to be a

species previously dh~covered on the coast of Spaju. It has no economic importance.

197. THE GAR.PIXES-LEPIDOSTEIDlE.

THE LONG-NOSED GAR-PlKE-LEPIDOSTEl;S aSSEUS.

This fish is known 8S liGlU'-pike/' i'Bill-fish," "Bwonl-fish," etc'l the names" Gar" and "Gar·
pike" usually predomina~g. It is fouud in the Great Lakes, and throughont the Mississippi
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Valley, as well as in all the streams of the South from Mexico to New Jersey. In all the larger

-streams it is abundant, l'Jometimes extremely so, but in the smaller rivers it is scarce. It is It

ha.rdy and VOl"'..tciOllS fish, being usuany considered very destructive to the young of other and
better fishes. It is fair to say that remains of fishes are rarely found in lts stomach. It reaches a

length of fi ve to six feet. It is usuaHy cousidered wholly worthless, being killed and thrown away
whenever taken. The flesh ii!l ver;r tough, and is said to be noxious. I have never known it to be
eaten. It spawns in early summer, running IIp smaller streams, often in company with the ya..riom5
Sturgeons. At Ogdensburg, New York, they come upon the shoals for this purpose about May 20.
Another spawning ground iil on a beach near Point Salubrious, Chaumont Bay, :New York, about
a mile from the post·office.

The Short.nosed Gar-pike (LepidostfiM platyswmus) occurs in the sa:ne warers j reaches about

the same size, and is similar in habits. It. is most common southwestward.
Le Sr. d.e Champlain, visitillg the lake which bears his name in the year 1609, speaks of a

large fish, undoubtedly the Gar.pike, there found:
"Among the rest there is one called b;y-the Indians of the country OhaoUIJaron, of divers lengths.

The largest, I was informed by the people, arc of eight to ten feet. I saw one of five, as thick M

a thigh, with a head as big' as two fists, with jaws two feet and a half long, and a· double set of
very sbarp and dangerous teeth. 'I'he form of the body resembles that of the pike, and it is armed
with scale!'. that the thrust of a poniard cannot pierce, and it is of a silver-gray color. The point
of the snout is like that of a hog. This fish makes war on all others in the lakes and ri\'crs, and
possesses, as these people assure me, a wonderful instinct; which i~, that if it wants to catch any
birds it goes among the rushes or reeds bordering the lake in many places, keeping the beak out
of the water without budging, so that, when the birds perch on the beak, imagining it the limb of
a tree, it is so subtle that clo~ing the jaws, which it keeps half open, it draws the birds under
water by the feet. The Indians gave rue a head of it, which they !)rize highly, sayiug that when
they have n. headache they let blood with the teeth of this fish at the seat of pain, which immedi·

ately goes away." 1

TilE ALLIGATOR GAR-LEPIDQSTEUS SPATULA.

This species is known almost universally as the "Alligator Gar"; in Spanish, "Manuari." It

abounds in large bodies of water tributary to the Gulf of !\oIexico, being found in Mexico aoUd Cuba
as well as in the United States. Its northern range exteuds to the Ohio River, where, however,

it is not common. It teaches an enormous !lize, being sometimes more than ten feet in lengt·b. In
habits it is probably essentially similar to the swaller Gar-pikes. It has no value as food, but is
aaid to be somewhat dangerons to men and domestic animals.~

It is found in various tributaries of the Gulf of 'Mexico, and also in the headwaters of Saint
John's River, Florida. It is distinguished by its broad snout. In ArkAnsas the country people

'Dne. Hist. of N. Y., iii, 1850, 6. See al~, SAGAlID: Grand Voyage dy Pay~ des Huron, Paris, 1632.
'A MAN'S FIGHT WITIl A FISn.-Mr. James F. Simmons, of Redhone diatrict, bad a DlLI'J"OW and pelluHar e8Cllpa

the other day. He W&.l! fi"Wng on Flint River, and had attempted to Ilwim acTOIlS to get a bs.wau from the opposite
side. About half way over the lltream he stopped on no rwt or- tree to rest. After remaining there a sbort tim0, be
pJlInJ(oo off for the otber ..bOTe. Ju~t as he made 8 plunge a t·remendone fi~h, known aI!l the 0.1', struck him, cs.tehing
his thigh in its month, and leBoving ILII ugly and painful wound. Aregnlar ba.ttle then took pIs.oe ootwoon the man
IIond the fillb, and hated for &Ome minnte.8, uutil finally Mr. S. got back on his l'6IIting plaoo, and his enamy departed.
During the fight Mr. S. threw the fuIh 50me foot above the water, but it continued the attack. Mr. S. WIIB thoroughly
frightenoo. and called lu.a:tlly for help. He has sevflral nglyand painful wonuda given him by the fillh, yet none
seriOllS. This is the 6rst time we ever heard of s. Gar attJ,wking .. man, yet they say it frequently doN ao.-T..lbotlof'
(Ga.) StGmlanI, July, 1879.
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manufacture from it a kind of oil, which is used as a liniment to pre"ent the attackl:l of tbe buffalo
gnat. Mr. Stearns writes:

((The Alligator Gar is vcry abundant (werywbere on the Gulf coast, living in both fresh and
salt water. Like the salt-water catfish, it will eat anythiug. It prey~ largeJ~' npoll all fish l>mall,'r

than itself, a,nd the ;young are, I believe, particularly dcstruetive to 118I1e;.;' cg-gll alld ;-.-oang fry.
Some think that this fish doei'! more damage to the small food.fishes than any other fish on the

coast does. It is simply useless to plaee 'sef,-lwts' Wh0r() the Gar hl abundant. lIIanyare caught

in seines with other fishcs nnd are thrown ashore to be destrosed. I have seen Gars that would

measure seven feet in JengtJ..I; tllt:' average 18 two feet. \Vitb the larger OlIeS the bill is not pro
portionatelyas long as with the smaller oues, hut is stouter."

198. THE RAYS, TORPEDOES AND SKATES-RAJA!:.

There are six or seyen specie,,; of 1:,ays upou tbfJ Atlantic coast, lloue of which are of impor
tance to man, (\xcept so far aOl they arc ilimgerous or anuoying to the fisheruwD, or are destructive
of u.seful marine animals.

The Sting Ray, TrygQn centrum, ranges farther to the llOrtLJ than any ofthe other 8}lecie&, having

been observCll on t.he siloal parts of George',.. Banks; it docs not, hmn~v,~r, pilSS the limit of Cape
Cod. The Sting Hay attains an enormous size, its dil'lk sometimes Uleasnring five 01' f;ix fpet aero;.;s,
and its entire length, illclnding the long, flexible tail, tCIl feet or more. It feeds cutirely npon the
large species of marine invertehrates, snell us crabs. squills, dams) a.ml sea·snails. Tho strong

serrated spine situated upon tho tOJl of the htil near itll .i unction with tlw holl.v can iuflict aaIl·

gerous wonnds, Hnd "e,'oral in!ltalJee~ are on record of serious injury to fisheruWH who ]un'c bad
their bands or feet tran8fixed by it,. These fish are often t.aken in considerahle llllUlheTi;l in the
pounds and weirs.

'1'l1ere are two 01' three other species of Sting R...'1yor Stingaree 011 the southern Atlantic and

Gulf co:i-sts, the commonest of which, Trygon snbina, is fonnd in the rivers, ascending the Saint

John's to the UPller lakes, and also clear along the coast. Concerning its habits in the Gulf of
Mexico, Mr. Stearns writes:

"Tho Sting Ray or S tingaree is 8 bundant all along tho Gulf coast. It is present aU th(1 yenr,

but is most comIllonl~' seen is warm weather, while upon the shOltIs in search of foo,1. I have

canght these. fish with ~'ollng continuously from April to tho latter part of Octouer. Tbe usual
number of a. brood is three or four, but I have seen as many 3S tight or nille tal.en ii'om large
individuals. Possibly the age or size of the parent may affect the lJumber (lj' ;\'oung they bear.
The;)' fe-ed upon ahell-fish. Small Olles are quite tame, coming Ilear the shore in Ilcarch of food,

and when disturbed quickly bur~' themseh-es in the sand or dart away a short di;.;tance. 'The

larger anll older ones are more wary, 8eldom coming into very shoal water, :~l1d at the h'llst disturb·
ance swim away with great rapiditJ;' to deep wuter. The Sting Ray has a barbed spine on its tail

which it uses in self-defense. It is 80mctimes caught with hook antI line, bat more often in seines,
and then it nseS its tail as a. whip upon its captors, trying to wouud them with its spille. SlIch

wOl1nds arc often dangerous, and very painful and difficult to heal The Sting Ra;y attains an

enormous size, and specimens six or se,'en feet across the back are frequently canght. J caught a

Iilpecimen Off Cedar Keys whose Ilpine had been broken off aIlll rephwed bS a new oue which grew

Ont beneath the oJd one.
"Capt. Joseph Fogarty, of Manatee, reports 'baving seen a large school of Sting Rays in Long

Boat In16t. Tbey were 8Wimming near the bottom, very closely crowded together.
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"The Stillg Ray and Whip H,ay are ver.y often eaten on the Gulf coast, and are sold daily in
the New Orleans market."

THE BUTTERFLY RAY.

The But.tertly Hay, Pteroplatea maclura, althongh a member of the 8ame family with the Sting
Ray, differs vers much in its external appearance, Rnd would hardly be sUPllOsed by the unlearued
to he a fish at all. The tail is exceedingly llmall, while the pectoral flaps are enormously devel
oped. The bod~r often attains the weight of ten or twelve pounds, while its length is not more
than three or four feet. The enormous extent of the pectoral flaps, resembling wings, have give.n
origin to the common name. In an individual of the above-mentioned size the tail would not he
more than three or fonr inches long. This apecies is taken in summer in the pounds, and, when
Skates become more popular as au article of food, will doubtless, on account of its great size, be
of economic importance. Little or nothing is known of its habits.

THE EAGLE RAYS.

Of the Eagle Ray family ~ Myliobatidre, of which there are three species, all except the Bishop
Ray straggle north to Southern New Englaud in summer, but only one seems to be found in

Flodtla and the Gulf; this is the "Whipparee" or "Corn-Cracker" of the South (Rkinoptera quad

rilobal. Its habits are thus described by Mr. Silas Stearns:
"The Whipparee is common on the Florida coast. It is present in the bays the year round.

In warm weather it lives on sand bars in shoa,} water, and in cold weather retires to deeper water.
It feeds upon molluscous animals, chiefly the razor-shell fish, which is one of the commonest kinds.

The ",YlJip Ray is ,ivipUJ:ous and bringR forth its young in spring and summer, the breeding season
apparentl,)' extending over five or six months. I have not found It Vi-'bip Ray containing more than
three young ones, usually only two. "Then the young fish leave the parent they are quite active
and undoubtedly able to care for themselves. The adults ha"\"c stout dorsal spines, which they use

as weapons of defense. 'l'hese spines are barbed and slimy, and WOunds from them are very trouble·
some and sometimes dangerous. The Whip Ray is sometimes six or seven feet across the back.
During the last of Jul;y, 1880, I saw large schools of young Whip Rays, probably about half

gro'\vn, swimming at the snrfooe at sea off Saiut Andrew's Bay, and also at a point twenty wiles
up that bay."

The /'Eagle Ray," or "Sharp-nosed Ray," MJllobaUs FremenvUlei, does not attain a large size
and is comparatively unusual in occurrence. Its food, as observed in Southern MaSSMhusetts, is

closely similar to that of the com mou Sting Ray.
The Bishop Hay, StoaIJQdon narirnwi, the //Obispo" of Cuba~ is found in the West Indies and

at the Bermndas; stragglers have been observed at Norfolk, Virginia.

THE DEVIL-FISHES.

The Devil-fish, Manta birosb'i8, bas been observed as flU' north as Cape May, and is said to be
often. see on the Gulf OOa.%t of Florida, as it swims on the surface of the water. This species attains
au enormous size; individuals have been caught measuring thirty feet or more from tip to tip of
tJle flaps. It is especially abundant on the Coast of South Carolina, where its pursuit if! a favorite
amusement among the planters, or rather was in former years. Every oue is familiar with the
thrilling accounts given of thisllJIUlSement by Elliott in his HCarolina Sports by La.nd and Water."

1 There are insta.nces on record of small ve8sel!l having been earried ont to 863 by these fish which
have become entangled in the anchor ropes. 'rhe appearance of these fish at the snrfa.oo, especislly
a.t the breeding season, has ,given origin, doubtless, to some of the stories of sea-serpent8(lQrrent

on the Southern coast.
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THE SKATES.
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Of the Skatef;, Ra,tirla;, there lire five species on our Atlantic coast" a, liEit of which, with their
common and "dentific Hames and a statement of their geographical distribution, will be found Oil

the check-li8t in the appelluix. Tlwy am all trollble80me to the fishermau, dogging his lines and
pound-nets; hut nOlle of them ure 0(' the slightest economical value exc{'p/. the so-called" Baril-door

Skate," Rain l.f~cri8, whieh io; occasionally salted for lUiG by the fishermen of rOftsmouth, Ncw
IIarnpshirp, awl wllich has, within the lust two or three years, attracted HOlDe notice in New York.

Miss Uorson, in her cooking' school, has (:all(\d attf'ution to its execllenf, qnalities afo! a food-fish,
and Skates may he found on t.he bill of fu-re at certniu restaurauts, su(~h as l\louquiu's, Oil I,'ultou
street. Only the Ie wiug-s,l1 or the 11e"1Iy flaps to the pectoral fillS, are used.

THE TORPEDO-ToUPJ,;no OCOlDEm'ALIS.

The Torpedo is found 1I0rt,1I as far a~ Cape Ann, a specimcn haying- been takcn at Lanesville
in thc summer of 1878. It is wor,) or le~s abuudant along tilt\ Southern X(,W Englantl and middle
States coast.

The Torpedo ill oecltsionaUy thrown upon the shore, alld its captul'e ill the pound~I1ets is not

unusual. It is of no economic- importance, hut is of great interest to l'lJy:.:iologist;; on a-ccotlllt of

its powerful electric apparatus. '.rhe fishennen kllOw its peculiaritie!'>, and mtrefuJl,v (tn)iu halldliug
it, since a shock from a living iIHlividual is sufficient to knock 11 mall down. It i:.: usually CUlled
the U Cramp-.fh,h," anu, ill purSllllnoo of the old idea of the illfluenee of signatures ill Illcuidlles,

the oil made from the liver is prized by fishermen as a specific for rheumatism and cramp. Captaill
Atwood writes:

"I llave l,;een eonsil1erab1e mun,}'. 'l'hey run at>hore, llnd tlwy IHtVe lJeen lJu1'PoOllel1 from the

shore. I have seentivc hundred, I thiuk. I useo to go and look fur thl'Ul for their livers, for th~

oil. The oil is oue, of tbe best lamp oils that I ever saw. It has been used sometimes beneficially

in cases of cramp. I got a gallon of oil from one liver. I don't know hut I have seen a Uramp

fish big enough to make throo gallons of oil."

THE RAYS AND SKA~'J"S OF THE PACH'IC 00..1.8']'.

Of the Ilumerous Rays 011 the Paeific coast only two or threil.', (If(' of ecollomic valliI', lwing

hrought into the market of San Francisco, whcn their pectoral finoS arc _"'old to the French amI

Italians. These are of little importance, as they are so cheap that there i::; 110 protlt in hringing

them. to the. c,ity at:lU when aUll' tI"'..tnRportation charges are 11aid. One of the Sting Hay" (Ftcro
platea marm(Jraiik) sometimes (~omes into the market of Los AIlgele;;, amI tht' tail" of RhinQ/Miull

prod'umug are sometimes preserverl and eaten by the C}linese anu Mexieans.
The following is it full list of the spccieil now known: Manta biroHtriH, the D(',vi!" fish, the largest

of all RaYSi sometime!> come north to San Diego. Myliobatis califorllicU8, the comnlOll Sting Hay,

from Gape Mendoci.no southward; is deatructive to oyster beds, wbieh art) always shut in with a
sort of picket,·fenoo to keep these animals onto TIle "stiug l1 of tllis and other s}lecies often pro
duces 8e\-ere flesh wounda, which may be <wcompanied h,v blood-poisOllillg, aud S(JIIletillles Cal1HCS

death.' Pteroplatea marmoraia, Tryyon dipterur,us, am} Urolopkl11J Halleri, aU Stiug Hays) f()llud
._--,.~~._~--- ...'-----_. __ ...

101) ThuI'IMlay week, w; D. K. Williamll, of Anaht'ilIl, was at the lalHling amu~illg himself fishini{ with n nd, Ile
WII.S llUverels 6tung 1>y D fish. knowu D~ tol]() St.i llg-al"""_ II" was lift ing a few HlllUll lisI, frum tlw net, un,} (llOong otJWl'~

picked up what lI.pp;;ared 1.0 I." a. small 110u m\(w, whell 1,(, t"cceiv"d II tier"<J ..tillg jj'Oll< t.Jw tail of U,c r"pliJe I'U his
right forefingtt. H", immediatr;ly comm"llco(l su".khlg the poi ..on fl'om tIle wouud, hut in a few moment!! be sufl'ered
g~eJ.l,t agony aud became .ddirious. His fri()uus took him at once to a !lonse auu IP'"'' !Jim tbl"eo pints of wbisk~.. ,
Whitili, together with constant attention, brought him through 6lIfely in about fifteen hours, and b<l is now <lutirely
r~Vfled_-AMheimGfiZ6tt(l, april 14, 1871.
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south of Point Concepcion onl;y. Raia ilwrnata, Raia binoculata, Raia rhina, and Raw stellulata,

all true Rays, ranging from Santa BaJ'bara or Monterey northward; R. binoculata and R. rhina
as far aR ..Alaska. R. inornata and R. binoculata are brought into the market of San Francisco in
considerable numberf'!. The latter reaches a length of six fect, the former of two and a half feet.
Rhinobatus exasperatus, J. & G., in San Diego Bay; Rhiltobat~tSprod1Wtus, and Rhinobatu8 tmeriatus,

from San Francisco southward, and tbe Torpedo, Torpedo c~lifornica, about Sun Francisco, com·

plet-e the list.
Only the French in San Francisco can be said to be fond of the Rays, and so long as the

present abundance of better fish continues none of thl'ID 'will have any special economic value.
The oil in the liver is so little that it is ouly preserved by tIle Indians.

199. THE SAW-FISH-PRISTIS PECTI1fATUS

Of the Saw-fishes, Pristida, there is at least one species, Pristis pectinatus. ou the Florida
coast. Stragglers are taken occasiooally iu the Ohesapeake Bay, and cven farther north. A

specimen sixteen feet three inches iu length amI four feet ill width was taken at Cape :May in .Tuly,
1878. Its saw was fonr feet three inches long, and was armed with forty-nine teeth. The Saw
fish is, lIowever, rarel;y seen north of Florida. Iu the Everglades t,lIese fish are said to be exceed·
ingl.r abundant. In the Saiut John's River indidduals of all sizes, from oue to eig'ht feet in
length, are taken 3S high up as Jacksonville. They are consillered b.y the fishermen to be "cry
much of a nuisance, since the;y are exceedingl;y powerfnl and play great haNoc with the shad-nets.
As they swim they move laterally, with a swinging Illotiou, the head and snout" which Jatu-',r is
IlowerfuHy arlllcd on each side with yery strong teeth. Mr. Camps, of Kew Berlin, told me that

he had thrl'c east·iron rowlocks broken off close to the gunwale by a single blow of the saw of a
large individual. In the Indian Riyer and its tributaries the Saw·fish is said to be very (lommon,
attaiuing the width of six or eight feet. Ou the Gulf coast, according to Stearns, it is rather
common, being a bottom fish au(l frequently caught in seines. Stearns states that he once saw a

specimen ill Saint Andrew's Bay that must have been fully fifteen feet long.

200. THE SKARKS-SQUALI.

There are at least twenty species of Sharks upon our Atlautie coast, some of which are of
considerable economic value, while others are simply of interest as being annoyances to ftshermeu.

THE BONE SUARK-CETORHINUS MA.XIJIfUS.

This species is a native of the Arctic Seas, but has been observed in the Western Atlantic as
far 80utb as New York, and on the European coast to Portugal. It is known amoIlg OUt fisher
men as the " Bone Shark," and is also called the "Basking Shark" from its habit of baski ug or

remaining quiet for a long time in one place. It is tbe "Sun-fish" of the Irish and ""'elsh coasts;
the ~\San-fishl1 of Northern Great Britain, while in the Orl'ness it is callei\ the "Hoe .Mother,"
contracted to "Homer"-the word "Homer" signifying the mother of the spiny Dogfish which is
there known by the name "Hot'." The Bone Shark is one of the largest of Sharks, and muny
yearll a.go a learned dissertation was published by its fiNjt describer, Bishop Gunner, of Norwuy,

attempting to prove that this was the species of fish which swallowed Jonah. Yarrell,examined
a specimen, taken off Brighton, Which lDeasured thirty-six feet in length; a. large indit"idua,l was
aecurOO. in the lower harbor at :New York in 1822, while in 1828 a smaller individual obtained in
'Maine was brought to New York, the dimensions of which were twenty-eight feet in length and
mteen feet in circumference. In September, 1839, anindividnal thirty·four t~t longw~ stranded
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at Eastport, Maine. Storer records the capture of an individual, taken at Provincetown in 1839

and exhibited at BOAton, which measured thirty feet and three inches. It is not ullfrequcntly har
pooned by the whalers Oil the Pacific coast. A specimen was examined at Monterey b,,· Jordan
and Gilbert.

Very -little is known of its hahits. It is mmany seen in summer, though this is douhtles>l due

to the fact that the fishermen are then ill a position to observe them, while in winter the fishermen
remain in harbor and would not be so likely to notice their occurrence. Yarrell remarks: "When

north winds prm'ail the.)' are lIIOl5t frequent on the west coast of Scotland, also 011 the llorLh and
west coast of Ireland; if westerl.y windi'l, they are not unusual along the wl.lOle line of the southern
coast."

If these observations are correct, it i'leem.<; pro bable that (\usteJ'I~'uwl northerl;}' wiuds are most

favorable for their appearance in tlll3 waters of New England.

These Sllltrks are sluggish ill their illonmWllW, "wimming lazily at tile surface, and are said to
be ISO indifferent to the <l!JprQitch of boats tlmt they ,,,ill allow them to touch their bodies without

moving, though, when struck with tlw harpoon, tlw.y swim awa.\' with miH:h rapidHy and strength.

The only observatiolls upon itlS food IHtye ueen made in tIle Yiduity of the Orkllf'~'f'; by Mr.

Lowc, who states that its stomlWh contained a red, pulpy mass, probahlJ thl' roe of sea-urchins.
LiuHffius supposed its food to consist chiefl.v of medufla' or jelly-fishes. The teeth are Yer,,' small,
and the structure of the gill-rakers would ilH1icutf' that, it f('NIO' at, the surface, straining its

food, like the wha.lebone-whales. The gill-Oll('lliJlgS extend from the had; lll,arly to OIl' median Hue

of the throat. The liver of this SIlark is Vt\Q' large amI yieltls n, great (jlluntit'.r of oil. 'Vhen

they make their appea,rallce in 0111' watms t11/:\." are usuall)' harpooned hy the ti81lerlllell~ who eon·

sider their discovery as a great piece of good fortune. About the middle of last eoutln,,- there is
said to have been quite nn exteusi\'e pursuit of this specie" in .l\la~f\ael1111'etts}considerable quan
tities of oil being taken.· In 1848 I.l vessel, cruising- Oll thf' coast of Maille for hlllllpback-whal(;<>,

feU in with many of them oft' Cape Elizabeth, oud secured s(,w:\1'<11 of tllClll. Captain Atwood
writes: H They are very rare no\v; once in a great wliile you will see one, I don't, think that more

than half a dozen have boon caught Ileal' Provincetown since 1810. I pave heard of as high as
twelve barrels being taken from a single one, but ulwe never seen olle wuieh yielded more than
eight barrels,"

In 1835 an individual was caught in 1t mnckerel-llet in Provincetown Harbor and harpoOlJed;
in 1836 or 1837 a second one was caught in a net, and aft,er being secured t he carcass was freed

b.y the fishermen frOID tIle net and afterwards drift.ed ashore ill a state of decomposition. After
l,ying on the beach several days a fisherman visited him ill order to get II slice to feed to his hens,
as is the custom at Provincetown-be supposing" it to be It tlelld ,,'hlll(\. As(~ertailling what the

animal was, he removed tbe liver and sold the oil in Boston for $1(l3, it lmving IlfOlluc\'d five or

six barrels. In 1847 a third was captured. The pursuit of thi" animal is attended witb eOll!;idel'

able excitement and danger.
Yarrell has recorded I the occurrence iIt the summer of J870 at Eastllort, Maine, of three 8peci.

mens, twenty-five to thirty feet in length, and also of one taketl in 186&, which measured thirty,

five feet. Captain Atwood gives the following account of his experience with one:
IlCflwing one time from Boston to provinretow/I with my two boys, I saw the fin of a big

Bone Shark, We lowered tbe boat, and pulled. UlJ on to him. This WliS auout 1863. I should
think he,wall tbirt)T-five or thirty-eight feet long. It Was smooth weather, and I threw the harpoon

I Bulletin, E_x IUIltituw, iii, p. 6.
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into him and he darted down into the water, and finally he went down a,gain, and kept coming UI)

and going down. I began at four o'l}lock and tried to haul him up until fl.bout supper· time, but couIcl
not, and he towed the smack all Hight. He eame on until he got abreast of the oil works at
Provineetown, and then be turlH,d amll mmldn't get him up; hn went about RH f'a8t as ;you would
row a nory moueratdy. TJm water uecame slwaler and sho"ler nntil there was eigbt or ten feet
over his back, amI then he went towards Beach Hill. "'e were in the dory and he then cault',

back within a quarter of a mile of the ves8el. "Ve went aboard and got something to eat. We
got him within six or eight feet. of the top of the water and the warp parted and we lost him. I

don't think one has lJt'cn l;:ined hen\ for more than twenty years."
These monsters are ol~casionalJ.ystuffed and carried about the country by showmeI!, ad~ertised

nnder various high-sounding names,

TUB MACKEREL SHARK-LAlIIKA CORNlJBICA.

This species, called at Provineetown the l( Blue Shark," occuri'; in the Northern Atlalltic, being
occasionally seen at various points on tll(> (~oast of tile United States from NeWfoundland to Florida,.

and in the West Indies. III the Eal;tern Atlantic it is found ever.)'where from the south of the

North Cape, elltering the ::'IIediterranean. It bas also been recorded from Japan. It is abundant

on the coast of Grea,t Britaill, where it is kno wn as the "POI'beagIe." I t al~o occurs in California.
The ordinarJo' length of this flpecies is from eight to ten feet. They roam about itt summer,

often several together, pl'erilll{ UpOll sml~ll fish and sqUids, being llarticnlarl'y fond of mackereL
'l'hey are ver;y abundant on the coast of )fussl1clmsett8 in the mackerel season 1 and are a great

allnoyance to the fil'hermen who use nets, since they become entangled in the twillC, destroying

the nets by tearillg them I1nd rolling them up. Althouglt their livel'S yield a considel'llble qU:llltit;y

of oil, formerly prized by curriers, I am unable to learn that they are now regarded as of allY

pradical value.

Storer wrote, in 1847, that the In·ocw'i ng of oil from these fish, which was once a regular busi·

ness, had at that time been almost entirely abandoned, The pra.cf.ice of saving the oil was a. com

mon OllC, but had been abandoned 011 account of the apparent, decrease in the quantity obtainable.1

Stol'f!r also, in 1846, quoting from Captttin At.wood, remarked: H Seven gallons of oil were at tbltt
time freqllentl~.. extraeted from the liver of a single fish, while eleven a.nd a half galloDs have boon

taken from one. Of late ;years this fish has yielded less oil than formerly, so that they arc now

Bcarcel,V worth i>u,ving. Formerly a barrel of oil was made from tbe livers of ele,'en fish. Oaptaiu

AtWOod tells me that l many years since, his f,tther procured often a barrel of oil from eight livers;
not selectillg the best, but emplo;ying large awl small indiscriminatkly; but DOW at least one hun

dred livers wonld be reqUired 00 furnish this amouut of oil."

THE MAN-EATER SHARK-CARClHARODON CAROHARIAS.

The so-called "Ma.n-eater Shark," the American form of which has been described under the

name CarcharoMn AtU'oodii, in honor of Captain Atwood, who sent specimens to 8toror1 the histo
rian of the" Fishes of Massachllst',ttR," is probably identical with the Great Blue Shark, Oarchar
riaa Rondeletii, common throughout the Atlantic and Medit-erraneau, and also known to" oceur in

the Indian Ocean and about the C9.pe of Good H ope and Australia. In tropical BeaS it attains an
~ __ v .... ~_~~__ ._.~••• _~y. ~_.~.~~ ~_,~~.

J A Mookerol Shark, lllGaS1lring nino feet ill length, Wlloll geen by two men flouncing upon the Hate in thie hlllrbor
on Saturday la.!lt, lUlvhlg got eutanghlll in the eel.grll&l in ~hoal wat",., who went t-o him and cut hie throat. Hislivar
umde thro6 gsJlon<l l)fpure oil.-lJar1Uitabk: Patriot, Septemoor 8, lI'r.m.
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enormous sizo. The British ~rUseuIll has the jaws of an individual, thirty-six feet in length, taken

in Australia. its mouth is wide, its teeth large, and its jaws strong; it is probable that this
species and the Tiger Shark are among the moAt vOhwious of thP.ir kiud.

This is all exceedingly rare species on our AUantic coast. Storer could learn of the capture of
lHlt turee iudh-iduals froll\ 1820 to 1800, OIle measllring f;ix feet ill lengtu, a 1:,e':\(IIHl uille fect,
and a third thirteen feet. Tile sIIecillH',n which he desc.ribcll w(tS ca]ltured at PIXl\'illcetown, and

was brought to Boston for exhibition. "~hell first soeu it was .'lwimming in tell feet of water on

tho Long l'oillt side. of l'rO\'incetown Harbor. A h011t'8 crew baYing given clJaso, a h,lTpoon wa.!:!

thrown into it, whetl it tumed toward the boat and seized it with g-reat ferocity tlear the bows.
Itl the act several of Hs teeth were broken 01'[ It wa,s evelltuan~, killt!(1 by being frequently lalwed.

.A specimen was observe(l at, EaRtpOl't, Maille, in August, 187:!. It is frequently taketl ill 3follterej'

B'ly. A speeimen latels taken at Soquel, California, had a young sea-lion whole iu its stomach.

Captain Atwood writes: "The Man-cater iH rare; I dou't remember of huving falieH in with
but fi.1Il1'; these- were, wlth OlW exceptiotl, all ca,ught ill lll,wkl:rel-nt'ts. I slll'POtSe ahout two or
three may be caught every ;yeilr about Provincetowll , but, tilshcrmen Ctlt them out of the net;; amI

let tl1em go."

The euormou<,\ fo\'Sil Sharkl>~ ~th which are fmmu ill tl.1(' phol>phate hed;; uf S\lllth Caruhna
belong to a Shark closely related to our Mall-ealm', anu,jullgillg froJn the ]lroportionate size of the

teeth, indiyiduall3 measllrillg seYt~nt.Y or eighty fi,'et ill leng-tlJ ('all/JOt lIa VP been af, a,ll mWOIllIDOU.

The alleged aHaeks llIH)[} mell by Shark;;, if any el'edetlce i;; to be aHu.ched to theUl, should

uoubtless be credit,ed to t.his species and to tlw 'figt,r Sharks. Such attack.s are, bowI'ver, of very

rafe of'A;lurrence, and the stories of them lose Ilothillg of the marvelous ill repctitioll. I quote

one of the few accounts which ltave found their way into llermttncnt record:
"On the 12th of Jul.v, 1830, :\{1'. ,Toseph Blaney, aged fifty-two, went ol1t in a fishjn~-hoa.t at

Swamll8cot, l\JassachllS(~tts,when a Shark overset his boat and killed him. (This Shark must lutvo
been extremeI,y ferocious. )1r. Blauey went ont, into the bay in olle of the large Swampseot boats,

which he, left, and in a, small boat rowed \-'I,way, \\lOl1e, to ni>b.. After OOill{', hour'" be was ooeu to

wave hill hat for assistance. Another boat immediately started toward him, aml presently the fish
was sceu to slide off, Mr. Blaney ",till remaining in his boat. Btlt the Shark reullwed UwattaeK,

carrying down the boat before the other could arrive. It came t{l the ~urface bottom up, and the
unfortunate man was no more seen.Y' l

THE S.A.ND SR.A.1tK-ODONTA.SPIS Ll'l'TORA.LlS.

ThiH SIJe(Jies, known also ou tbe coast of .11a.ine iUI the" Shovel-llosed Shark," l~ud at Prov
incetown as tbe "Dogfish Shark," is found on our coast from New Bug-Ianel stJUthwal~l t.o Chllrles.

ton, and is believed by Gunther to occur aTso abou t Australia and the Cape of Gool} Hope. Little is

knoWtl of its hahi t!:l or movements; it is occasional I,,\" fOil nd lltraggling upon t,ue .shores at Cape Ood

or cntangloo in the maekerel-netf;. It II', a sll\g~iBlJ 8pedc8 all~\ llUgB the bottom dosely, f~"i:dhlg

uJlon crabs, lobsters, and Ilquitls. The ordhHlQ- length i'l five (11' six feet, but about S:lIltuclwt
th\!ly grow much larger, attaining the length of nine or ten feet and th~~ weight of two Inlilthetl

pounds or more. It'ill a fa\'-orite amusement of summer vil'dt.ors at Nantucket to usb fol' them, and

ten or twelve are frequently taken by one man in a. dli.y. Th(~ir bodies are used for manure, while

the livers are BtWed for the oil which they contain. The liver of a large jndividual will yield a

gallon of oil, wort.h about seventy-five cents.~

lLJ':WIS & NEWllAU.; Histors of Lynn, I'. 395.
~JAOJrllON: Proceedings Bost. Soc. Nat. Hiat., vi, 1857, p. 269.
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TnE THRASHER SnARK-.ALoPIAS VULPES.

The Thrasher Shark, known in Enrolle as the" :Fox Shark," and t.o our fishermen most usually

as the" Swingle Tail," i.s fonnd in the N ort-hern Atlantic and in the :iliediterrallean, amI also oil'
California. It is one of tlw most grotesque of sea animals, the upper lobe of the tail being
exceedingl,r long, curving upwards and resembling in form the blade of a scythe.

The Thrasher attain" the length of fourteen or fifteen feet and the weight of five hundred
pounds. .An illdivi\lual was taken in November, 1864, in the harbor of Marion, Massachusetts,
which was thirteen feet long and weighed four hundred pounds. This species is qnite common all
along the coast of New Englalld, aIllI is frequentIs an annoyance to the mackerel fishermen by

becoming nntunglcd ill their nets; otherwise it is quite harmless, It is found also in Oalifornia.
The tales which are current regarding the ferocious attacks of these Sharks UpOll whales are

appu.rBntly without foundation.

These animals feed upon fisb, and it is Said by the fishermen that they kill them by blows of
the long, flexible tail. \Vhen they become entangled in the nets, or al'e caught on hooks, they
make a powerful resistance aDd callse the fisa(jrmen much trouble. Theil' livers are sometimes
used by the oil-makers. There is a belief widel:'l current to the effect that the Thra!:lher Shark,
singly or in companies, is a-ccnstomed to attack whales. Thi8 belief is undoubtedly founded upon

errors of observation, as I think I have demonstrated in the cbapter relating to the Sword-fish.

THE H.A...'UMER-IIEAD SUARK-SPHYRNA ZYGAJ:NA..

This species is found all along the coast from Cape Cod southward, and, indeed, in tropical
and subtropical seas the world over; it may be easily recognized by the curious form of the head,

which is broad, flattened, and laterally elongated into two arms, which have been compared to
the arms of a balance. It attains the length of seven or eight feet. Dillw.yn obtained a female
speeimen at Swansea., which c-ontajned thirt~·nine young ones on the point of bjrth.

The Hammer·head Shark is not uncommonly taken in summer, but is of no special impor

tanee. In MitchUFs" Fishes of New York," under the head of this species it is stated: "Three
Sharks of the Shovel·nosed spedeg were taken (in September, 1805) in a net by Mr. Joshua Turry,

of Riverhead. The largest was eleven feet long. On opening him, many detMhed parts of a man
were found in his belly; these were collected and buried; there was also found a striped cotton
shirt, patched on the sides and sleeves with bright-colored piOC€s."1

It seems probable that the Shovel-nosed Shark referred to in the ahove parograph WaB rather
a Oarcharias, since these Sharks are often called "Shovel-nosed Sharks" by the coast fiBhel'men.

BONNET-HEADED SHARK-SPHYRNA. TlBURO.

This species is fonnd in our waters in company with the preceding species, and when both are

known to the fishermen, the names "Hammer-head" and" Shovel-nOlled" are used indiacrimi
nately for both. Its distribution as at present understoo(l is less extensive, since it bas been fonnd

only in the warmer parts of the Atlantic and on the coast of China. It is very common on our
South Atlantic and Gulf coast, where it is often distinguished as the "Bonnet-head." The habits
of the two species are doubtless very similar.

Tn:E BLUESllARX AND THE DUSKY SIL\.RK-CARCHARUS O..ERULEUS ..urn CAROHARUS

OBSOURUS.

TheMe two species, which are semewhat common in our watere south of Cape Cod and which
can be distinguieh&i apart only by trained observers. attain the length of twelve or f1fteen feot,
~---------~-----
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and are occasionally taken in nets. They are of no special value, and cause much anuoyance to

the tisuermell. Au individual taken at 'Vood's Holl, J\:lassucI1l18et.ts, in ,Tul,Y, 18.5, measured niue
feet seven incbes, and weigbed three llUudred and eight.y pounds, the liver weigl..liug' tbirt,v·eigllt
pounds. It hud in its stomach a hluefish of five pounds' weigbt.'l'hese two species feed upon
mollusks as well as upon fish. Individuals examined uy the Fish Commission were fo UI III to
contain bluefish, flounders, cruus, .Lobster,;, and qual1titicf; of a slllall species of a bivah'e shell,
Yo/dia sapotilla.

THE BLACK-FINNED SIIARK-IsoGo:i.l-n'IIODO;;r :l-IAriULIPI:NNIS.

This species resembles ill shape t.he Blue Shark, from whieh it may be distinguii'lhed b.Y iti'l
liglt tel' color amI.. the I're8eIJ(~e of a l'rominellt black spot, upon the tip of llacb fin. The species if!

fOlUlU in the tropical parts of the Atlautie and Inuiau OcellUS lllltl on ~he Paeitill coast. of DeBtral

America. It was .first discovered on our coast in 1875, when several f;pecimeIls were takcll at,

Wood's Holl, 1tlassachusetts.

THB TIGEIt BnARK-GALEOCERDO TIG-RINCS.

r.rhis il> a, species which is found throughout the Athllltic ~'nt] IlHlian OCl'iWI'; and on tlw coast
of .Ta,pall. It was first noticed in our waten, lJ;r Captain .A twoo(l, who ohtailwd specim('ll~ at

ProviIwetown, a,lI(l has sillet] heen obser,ed (Jcea.",ionally. It. is olle of the most acth"e and grace·

fnlof Sharks, ~8 well as ODe of the 1I108t feruciou.'l. It.s teeth are likl' razors. In the Btomach of
a l:iIlecimen taken by Captain Atwood at Provillcetowll, nearly a whule full-grown :lwurd-fish was
found; ten or twelve wounds in the skill of tIle SlJal'k gave evidence of the cOlltest that must

hln-e occnrred. It. feeds UpOIJ Illollusks af! well as uJlun other tit\hes. A spceimcn caught at
vVood'g Holl in ]871 contained large uui\"alve ~heIJs, BureinulII undatum, and the fH_,a,-snail, Lunatia.
herQs.

TIlE SMOOTH OR BLt.:E DOG-FISII-l\-hJS'I']cLTTS CA-NIS.

The Smooth DogfiEllt of onr waters, llI-ustelus canis, is witiJOut donlJt specifically ident.ical with
Olle of the common European species, Jr. 1JulgrIrili. Tlw Alllt~ricalJ name has, howe\'{~r, the tight

of priority. Hitherto, onl.y It single species has b""Cll reeog'uized upon Atlantic coasts. It is qnitt~

abundant on the coast. of Southern .New En,qland. It fet'dl!o1 upon embs, lobsters, and ot.her ootwm
lOVing invertebrates, ita smooth pavCIllellt~Jike teeth beillg' adapted for crushin~ tim thick shdl ..

of these animals rather than for seizing and holding' active fishes.
In Bermuda this fish is known as the" Knrse Shark," and il:l highly esteemed h." Hit' ll('groo8

as food, and i8 also an important bait in the local fisheries. At FolkstOlW, EIlglaud, the.y art)

dried, and go by the name of .' Folkstonc beef."

THE HORNED OR SPINY DOGFISH-SQUALUS ACANTHUS.

This species is found in the Nortl1 Atlantic, occurring Ull the coast of Europe from the Nort.b

Cape to the Ml:'diterranean, amI in our own watl:'r~ Routh to New York. On the wcst coast it
ranges south to &.tnta Barha.ra. Littl(\ attelliioll has ]wen paid to its habits. I cannot do better

than quote fully the ohservations of' Ual'tain At\'>ooo, who writes:
"This Shark is the mOl';t common OIJe UpOIl (lUI' COltst. I lllt\'e seen it. at, Gay Hf'n,l~ Marl ha's

VineYard,but know nothillJr further ahout. itlS southerly limib;..Both ahove and below Cape Cod

it is abundant, and is found all along the (',oast of Massachusetts, l\Iaine, .x0\'a Setltia, ami the

Gulf of -Saint Lawrence. I myselt' hM'~ ne'-er seen them farther lwrth than the Magdalen
Islands and the east coast of (Jape Breton Island, hut I'e1illble accounts sa.'" that it is found on tiw

llouthern ooast of Newfoundland. As the Dogfish appear at Provincetown a little while after the
431'
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ma{lkerel, and disappear shortly before them, I judge that they probably need warmer water than

that fish, and therefore do not probably go quite so far north. When they first appear they are

in great abundance; the females alway.3 excel in numbers the males; bnt in the en,rly part of
the season all are females, and all bave young in some stages of development, though not in every
stage, there being sehlom any between t.he young just forming and those nearly grown. The

gravi(l females rna.y be found with the ;young in some stages of development during the whole

seasOil. The matuN male weighs five or five and a half pounds, rarely as much as six pounds,

while tho female attains the weight of eight or eight and a half pounds. In spring the~' are

poor, and their liver is of a dark color and lean; but in autnmn it is quite fat and lat<ge, and the

amount of oil does not increase proIlortionately with the enlarged size of the liver, but rather

decr~ases, III the Gad'idu:, on the contrary, the liver when in poor condition affords no oil. Fat

is also' found in the flesh of the Dogfish, which is sometimes used for fuel, burning well when

dried."l

The same anthoritJo' also writes: "When I first began to go fishing, in 1810 to 1820, the

Dogfulh fisbery wus considered onc of the mo"t yaluable fisheries that we had around the shore.
They appeared here in the spring, and were very plenty, and wonld last a day or two and then

all would be gone. Then you would not see a Dogfish again all summer; but about the 10th, or
middlo of September they came to us again returning south. They would stlly into November,

and dnring that time the fishermen would get-a man and a boy-all the way from eight, ten, tAl

fifteen barrels of oil. Twenty·fi\-e Jo'ears ago we would oecru:donally see Dogfish in the summer.

The last fifteen years they ha"e been here all summer. During the war they were plent;y all
summer and the livers sold for one dollar a bucket, and now they are not worth but twent;yand

twenty-five cents. The female Dogfish is a good deal the biggest. I have known of Dogfish to

be with full-grown young in November."

The annoJo'ance which is caused by the presence of Dogfish may be judged from the fact
that a trawl line, upon which were five hundred books, set by the Fish Commission l)artyof

Gloucester in 1878, had nearly one hundred and forty hooks bitten off by the Dogfish at one

setting.

About Cape Ann the Dogfish do not come near the shore. Capt. S. J. Martin, an experienced

:fisherman, assures me that he has never seen one within three miles of land off Gloucester. They

ICllvc Cape Ann, for t.he most part, before October, and remain on George's Bank until December.

They go upon the shoals of George's about the 20th of May, and stay all summer in the shoal

water, especially, at a dep~h of thirty·five to forty fathoms, On the western parl.

In addition to the oilsielded by these little Sharks, the skin is of considerable value, aud will
doubtless iu future he more highly prized than it is at present. It is used by the flBbermen
to poli8b their metallic mackerel-jigs, and sometimes in polishing the funey wood.work on ship·

board. If properly brought into notice, the Dogfish skins wonld perhaps be nBed to advantage

in many departments of metal· working.

In Southern New England tbis!ish is called the'~Bone·ftsh/' in the Orkneys, the" Hoe."
Couch remarks: ,. It is tbe most abundant of the Sharks, and is sometimes found in incalcu

lable numbers, to the no small annoyance of the fishermen, whose hooks they cut from the linea in

rapid sncce8SioD. I have he&ro of twenty thousand being taken in a 66ine a.t one time; such is the

strength of instinct that little creatures, not exceeding six inches in length, may ~ found in
company with the larger ond stronger, following BChools of :6sh, althonghat that time it is impos'
sible that tbey could be nble to prey."

1 P,fI,lC. Boat. Soc. Nat. HiH., x, 1864--'66, pp. 81-82.
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'I'hi", specie&, al"o can~d by our fishermt..'1l the II Gurry 11 or "Ground11 Shark, is a native of
the Arctic Seus, but on our coaM, rallgelS south to Cape Cod, and ill tile Eastern Atlantic at, least
to Engl:tnd) while ill the Pacific it has been observed frolll Pllgt't Sound llorthward. The name
<l Gurry Shark" refers to its habit of feeding upon the refuse fish thrown overboard from the
vessels.

Thi6 B~ie'" is ocN'l,aionally observed in Mas8a\lhm>etts Bay, \';SlW,I,lili.Uy Whel} the \larea':\~e& of
whales are floating about. Scoresby writes, in his work on the Arctic RlJgions: "This Shark is
one of the foes of the whale; it bites it and annoys it when alive and feeds on it when de..ltd. It
scoops hemispherical pier,e!:! out of its body nearly as big as a per!:!oll'~ hflad, and. keeps scooping
and gorging lump after lump until the whole cavity of its belly is full. It i~ 80 insensible 'of pain
that, though it has boon run through the OOd~T with a BCythe·k.ni.t~, yet I havlt SOOll it retum to its
banquet upon the whale at the very apot where it reeeh'ed its wound. Besides feedillg upon
whales, these Sbarks alao eat small fishes and crabs. The sailors imagine that it is blind heMuse
it pays not the least attention to the presence of a man, and is, indeed, so apparently stu]lid tuat
it never draws back Whl.'ll a blow is aimed at it with a knife or lance."

Captain Atwood. writeE: "".e don't see them very often about Provincetown, hut sometimes
the.y are soon in the bay. They would eat a whale if one were sunk there, and they eat IlaIibut
oft' tlJe trawl. I hAve hauled up halibut and like enough the back would be ll.I1 eaten off. Some
of them areqnite large. Robert E. Smith, of Barnstable, got one ahout t1fteen feet long, ha.lf of
whose liver filled a barrel. I don't know of their having beeu taken here for a good man.y years.
The liver furnishes five or six gallons of oil; in one CaRe a single half lobe filled a flour-barrel

and yielded fifteen gallons of oil." I

iOl. 'tHE BRAllX8 OF Tn PACIFIC COAST.

BS DA.VID 8. JORDAN.

The following is a list of the Sharks known from the Pacific coast. ill these, the three very
large 8peciel'l, CetQrki",us m~1nU8, CarcAarQilon oarcharia8, and SQmnio8tt,s microoepk<.tlus, are valned
for the oil in their livertl, bnt are captured rather by accident, b.y whalers and fisbennen, thau by

design. They are never made objects of pursuit. The Sharks 8fJ1J4lus aeantltUts, GaltJQrMnWl'
~tertuli a.nd Hepn-a1lchias matmktfWl s,re regular objects of pursuit for their oil, a.ud ill the C3.Ji(\ of
Ga'loorhtn'lUl~ for their fins also. The young of several other species am dried by the
Chioe8e, who utilize everything which their brethren on the railroads will eat. Others aire used as.
craw·flab bait, and for similar purposes.

LIST OF SHARKS of THE PA(lIFW COAST.

Squatina a1tfI6lw Dumml. Angel.flsh, Angelo or Sqllllt. From San Francisco southward. Not,

rare.
HeptrdrwAiu tMCIfj!.attt8 (Ayrea) Goo. Shovel-nosed Shark. Monterey northward.

'A large wlit8r Bhark WN drivenuoore in the storm of tbe ;.lOth inlJtant at Cotuit Port. It Wll8 fifteen f.'et in
length. and hilil liver made lif'teen gaJ.lon8 of oil.-G'l<),,(l6;$'t~T~pA, Febrnary 2, Ifl6O,
. The .tlho<:ill.e:r "Cue.n10ll," of Sw..wpaoot, landed a fonnidabTe Nnrsefi8h at P0Tt8woutb reoeIlf.ly. It me~ured

IlU:teen fee1 in length and weighed abont twtlnty.five hundred ponoo8, .nd was (llIonght ou III eommon tl'lllwiline.
e.., ..,..d~.March 11. 1881.
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He.:ca.nchu8 CQrillU8 J. & G. )fontert\r northward.
Hderodolttus Frallcisci (Ord.) Dum. Leopard Shark. Point COIJ(\epciOIl southward.

ScyUiorhinuH t'entriosus G-ltrml1n. Grouml Shark. From Muntcre;y sonth ward.
Al,opiWf vulpes (Gmel.) Bonap. TlJrusher, Monterey Bay,
ls urWl sp, _f:5all Pedro,

LamII 11 con~ubica (1..), :lIonterey nay.

Carcharodon carchariaJl (L,) J. & G. Man-eater Shark. Monterey Bay and southward.
Oo"tQrhh.ns lnaxim1lS (L.) lllainv. Ground Shark. Monterey Bay:uorthward.

Sphyrna ZllflaJlla (L.) Raf. Hammer·head Shark. San Pedro.
Carcharias glaueus (L.) J. & G. Blue Shark. San Francisco and northward,
Carcharias lamella J, & G, Bay Shark. San Diego.

Ga"leocerdo tigrinus l\liiller & Henle. San Diego,
Galeorhinu8 zygoptPrus J. & G. Oil Sba.rk, San Francisco and southward.

Tl·iar.;iS 8cmij"asciatus Grd. Cat Shark. San Franci;;eo and sontlJward.
Triacill Henlei (Gill,) Putll. Jfoutere,r amI uvrtlJ Ivard.

MU1'JtclnH californimts Gill. Dog Shark. San Francisco and southward.

Squalus acanthias IJ' Dog·fish; Spiuarola. Santa Barbara to Alaska.

SomniOSlts micl'ocephalus (Bloch) Gill. Puget Sound northward.

SHOVEL-r-OSED SH.A.RK-HEPTRANCIIIAS l:IA.CULATUS,

This species is usually known as the "Shovel·nosed Shark." It reaehes a length of tlJree to
five feet. Jt. ranges from Monterey Bay northward, being most ahundant in Northern California,

About Eureka, on Humboldt Bay, it is pursued for its oil, whieh has llome value, For a dillen,;
sion of this, see the account of Humboldt County, California.

OIL SHARK-GALEORHINUS ZYOPTERUS.

This species, which is closely allied to the common Tope of Europe, is known in California as

the "Oil Shark" or 'I Whit-e Shark." It reaches a length of ftva to six feet a.nd a weigh t of th irt.Y

to forty pounds, the average being about twenty. It ranges from Tomales to San Diego, bdllg
especially ablllldant in spring about Monterey and Los ~ngeles, ('$llccially at Soquel, Monterey,

Westminster, and Xewport. It feeds on other fishes, herring being the best bait. It brings t'ort·h
its .young alhoe from April to August, entering small bays anillagoons for this purpo86. At these

times it is chiefly taken. It is valued for the oil in its liver and for its fins. A liver makes from

<Ioe·half to one gallon of oil. The fins are sold to the Chinese, who dry them, and removing the
skin and flesh extract from the ra;rs a fine) clear·white gelatine, which is highly valned by tlJem for

mnking 30UpS, This is the only American species the fins of which they consider valUable.

DOGFISH-SQUALUS ACANTHIAS.

This species is everywhere called the .. Dogfillh." The Italian fishermen also call it "Spina·
roIa." It reaches a length of abont three feet. It ranges from Alaska. southward 3S far as Santa

Barbara, bllt its abundance is from Puget Sound northward among the island8. It. lives

especially in deep or quiet bayl'l and channels, ootnillg into shallower water!!! in pursuit of schools

of herring, 8melt, or RalulOll. It feeds on anyt.hing, even its own young, but the herring make the
.chief part of its diet. The young are brought. forth ill June in Puget Souud.. It is valned for its
lit'"el', from which dogfish oil is extracted.
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In the fresh and brackish waters of tbe United States occur several species of the Larnpre;r
family.

:NAMEs.-The habib, of these :liI,hes are Hot, well understood, and in thH !lresellt di8CIl"sioll wo

shaH be obliged to rely to a- considerable degree on the observations of European zoologiM.s. III

the Ullitt'll StatilJS the fishes, of whatever species, are generally known as "Larn!ll'eys" and" LampeI'

Eels," tlwsc Hames beiug also ill mw ill EUg'laIH1, WhCl'(-j Olle of tue smaller ,,,peeies, P. braftchialis,

is a]"o lUlOwn as the '~Plidc," " Pridt or .. SalH11liper." Til," W.tlllC "NilH~·c~'e" io> a1;;<) t'~lmm(lll in

EllghlIu], a Wlwe which reappears 011 nle {'\llltincnt in the" Neun;wge" and ~'Seunau!:p}"of Ger
many and AUi;triu., and tIle <' Nejon ligon" of Scandinavia. Thi,"\ lIUl'ious TlallW had its origin ill the

l"yf'-hke lllllJf'al'auce of the circular bmnehiaJ v})Cniugs, of which .1 t:on~jl1crabll' J/lJIIlW'l' uJipear (HI

~~it,l]eI' side of the head.· III t,he common" Nille-eye" (If' England, bowe\"cr, tlwre aTe oul.y Sf'Ten,

and (~\"dl if the eye be cOlllJt€d only eight, {eye.like circle;; UJlOH cadI side. In (-l:erllJall~- the

llfllUe 1ll01St cOlllnlOllly ill uso is " Pricke" or " Brit~ke," wbile in Prance ,; Lampl'()ie 11 is their u!,\ua.l

nppellati(lJI, amI itl Iml,Y " LaUl}lreta/'

})ISTRlBVTJO~.-The IJampreys are almost the ]c<1I:>t speeialh:ed of fil'llw;;. Altboll:!l] ill furm

resembling the eel,~, t1w,v !Jeloll;; to a vcry dilferent, g1'l:JUp, which by Gill and other;; of our best,

authoritici'l Ims been eOIli;ideI'ed a distinct class, and ar(\ not even entitlpd to be calh'd !ish!'s, So

Slight II liS lW(Jn th(\ progress in tlie seimltific /Stutly of the Lampreys, tIlar. hut. litt It' (Jail be df.fillit(\],V

stated ahout t,heir geog'l'llpllitaJ distribntioll, excepting' that the~T occur iu thc fresh waters alltl

along the coailts of the LlHllJlera.te l,tlgiom; of both hemispberes, 'I'he largest, and hl'l,;t- known

.species~ amI tb(~ only olle which has at present 11lJy e0ll1111el'cial value, II:! PetromyzoJl, utllcricanmi,
b;r mDst .alltJlOritie~ belj~l'ed to be idClltical wit}l Ow P. marinWJ of Europe,' wllich occurs in the

!?ott'earns [lnlI ('stuarics of our t'astm'l\ eOllst frum .:'.'<ova Sl~otia :I" far south at, ]past as Cape Hatteras.
HABl'L's.-The key to the habits of the Lalllpre;\'s i" foulld in the pCi;llliar fl,rrau~ement of their

mouth. In r. m(Jriftu,~, aCe()rtjjll~ to Emile lllallclmrd, tlJis is completely circular a.Hd forms a

great sucker enormously capadous, SUl'I'ollllded by a fles]l;\' lip studded with t€lJtacles and sup
porte(l within by a cal'tihtgitlous framework. 'fuis mouth is covered oye1" its {'lltir.." inh·rior
surfMe with stJ'(Jug ftwtlt ftrrauged in coneeutl'ic- eil'd('s, some singh', Ot.hNS douhh', the larger
occupying the central port,ion, ftlltl t.he smaller forming the extcrillr rOW8. A lal'g(~ doulJh. tooth~

situated above the <1!wrture of the mouth, imlieates t1w "itnation of the llPlwr jaw; a hl1'KH carti

lage, 8upporfillg seven or eight great t-eeth, reprcsl>llts the 10\v(lr jaw. The tongue also carries

throo large teeth, deeply serratf'-d npon their edges.

The structure of the intestine, Which, lt~ in tbe Shar]{i;, is provided with all extensive spiral

val\'e, indicates tbat these :111imaII' are chiefly carni\"Qruus ill diet. Tllt\y are "aid to feed upon

worms, insects, 3tld decl1J'iug anima] matier. Dr. Bel.le<Jke, of Kiilligt'berg, and otllCrl.'i hlLve found

their stomaehs fun of' tbe eggs of fish. The structure of the month, however, would ft):1eh us,

even in default of observations upon their eUl:ltnmarj' n:wtle of feeding, that they are semi-parasitio

in th~ir ha.bits, ~\ttaching themselves to laa-ge ush bS sl1etorial actiOll, anl1, whill'J attached, teuring
the 6esb of the :lh,h with their marvelous mincing machine, which is oornposed of the teeth within

the circula.r mouth, while they suck the blood of their victim, Thej' are oft(\n found attaehed to

the larger fishes, such as shad, sturgeons, and Sharks .
.. Captain Atwood states that small Lampreys of a blnish color are fonnd attached to various

I GONTHv.a : Catalogue of Fish6$ of the British MUlleum, viii, p- 501_
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species of fish in MassacbU!,etts Bay, such as cod, lHLddock, and mackerel. They cling to the side

of the fish beneath the pectoral, and Muck its blood until the flesh becomes as white as paper.
There can be but little doubt that to the Lampreys may be credited an immense destruction

of the ,'-ariolls food-fisbes which enter estuaries and rivers. It is b;r no means uncommon for
fishermen to find them attached to halibut and other large species caught at sea. Lampreys arc
found far inland, ascending most of the creeks and rivers of Central Europe and of ~eruperate

North America far towanl their sources. In fact the distances from the aea at which the so-called

"sea Lamprey" of Eurolle is constantly found arc so g-reat, when their feeble powers of loco·
motion art>, eOllsidercd, that Dr. Gunther in his essay on the fisbea of the Neckar was induood to
.u,dnHlce tlJe theory that they are carried from the sea to the river sources by the shad, salmon,
and other fish to which the Lampreys attaoh themselves. This view ia combated by Blan

cbaru, who claims that no ontl bas ever ~en Lampreys attached to aalmon. If I am correct,ly

illfoJ'tIll'll, salmon are largely annoyed uy Lamprcj·s in the United States, but it seems hardly

Ill'CeSsar.y at present to accept Gunther's theory in the fullest extent, since the Lamprey is appa,r
cutly Hot much inferior to the eel in powers of locomotion, and the eel, it is well known, aooom·
lllishes long migrations without apparent inconvenience.

It has been customary among writers upon fishes to class the Lampreys among the migratory

ii~llel'!, and to tlescribc the migrations of the sea Lamprey as beginning in the spring, when they
are supposed to Mceud the rivers for the purpose of spawning in their heoowaters. This theory
seems at present, hardly tenable; so little, however, i8 known of their habits that the theory cannot

be pronounced a,bsolutely incorrect. There are, howevel', certain species of Lamprc,Ys in Europe

wlIich are belhwed to live entirely in fresh water. A similar statement can most positively be

made regarding our species inhabiting the Great Lakes and other inland waters of North America.
On the otlier band, many of the sea Lampreys remain in salt and brackish water throughout j be
,year. There appears, however, to be excellent evidence that some of the Lampreys move from
bra(~kish water inf.<l fresh for purposes of spawning.

Benecke, speaking of the habita of the river Lamprey of the Baltic, remarks: .. Concerning the

habits of 'Niue-eyes' in the sea nothing is known. In summer they make their way from the
Baltic into the Kurischea Haft' and the Frisches Haft', and toward the end of September begin to
ascend the ri~~ers, and are caught in great numbers in baakets and pots. The ascent continues

until Janufir.y. In tlJe upper reaches of the rivers they make their appearance in the early spring,

and spawn in April and May in small schools in shallow places, where the water flows rapidly

'Over shingly bottom. The act of spa·wning has been obaerved by us froID year to year in the
passage between the bridges at Braunsberg. After the eggs, which are one millimeter in

diameter, gra.yish-yellow in color, and entirely opaque, have been deposited in little maas68, the
Lampreys die.

"The development of the spawn is extremely dependent upon the weather, so that dudng

many years only a very sma.ll brood of young fiBhes makes its appearance. The yonng of this

species ha.e been found b.r August l\HiUer in the Oder and the .AlIe, and in the latter (') the
dryiug up of one of its tributaries near the mill at Pinne gives an opportunity ev&ry yeM' tocolloot

hundreds of them in the bottom mud. They are uever found partially grown, and we mWlt believe
that tbey go ba~k to the aea, there to attain their full size."

REPRODUCTION.-Concerning the breeding habits of the brook Lamprey, P.plaMri, 'Benooke
write8: ., The brook Lampreys, like the allied, species, feed upon little animals, and are found in almost

.all the clear brooks in Pl'U8I!Iia, seeming never to migrate to the 86&, althongh Ya.rrell claims that be

btu! found IDem there. The clear gray or.grayi8h-yellow eggs, which are one millimeter in thick·
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ness, are deposited iu ~Iarch or April. 'l'he adult fish gather themselves together iu companies of

from ten to fifty iudividuals to spawn ill water of little depth, where the current flows swiltly O\'er

rongh ground. In close proximity to caeh other they cling with their moutw. to the !lottum, and
their bodies streamillg out ill the eurrent squirming like the bodies of snakes. Ever~' once in a
while the Cibserver call sec It male, easily recognizable by HI; size and black color, seize nputl oue of

the females with its suetorial mouth, :1lld there\vith firmly attaching itself to her close behind the

head. The two then extend thernsehres with a powerful bll-ckward squirm, and while the male,
with a half turn of its body, brings his abdomilJal aperture close to that of the female; a part of
her spawn may be seen flowing forth in a clea,r, semi-op,1que stream. This actiou is repeated
until the female has depositell all of her (Jgg;;;. The J-'ouug LUlllpnws, when hatched; b(urow in the

mud. They require a period of four or thTe yea,rs before they attain the length of twcuj,y (lentim
,eters."

'rhe development of the Lampre'y il' !',xtrelllely remarlmhle. It was first worked out, tllOrlmghly
by Prof. August Muller in 1856.1 The young was formerly eonsidered to be a member of a. distinct

genus, AmmQCmte8. 'I'he young of the brook Lamprey; r. pl.£/.ncri, which, in a general -way, corre
spond to those of other species; are thus described h;y Professor Benecke: "The.y are tawny yellow,

witbout any trace of silvery hues, and have half-moon shaped, toothless months. not illtended for
8uctorial uses. Their small eyes are hidden deeply under their thick skillS, and hanlly vi;;;ilJle.
Their gHl-opeuingslie in a deep furrow. 'rhe head is small and pointed, amI the tins cnntillIlOUS."

It is a curious fact that as early as 1866 Leonhart Boldner, of Stra;.;bourg. investigated and

thoroughl,Y understood the developmp,nt and metamorphoses of the Lamprey, a8 is indicated. ill the
following paragraph, translated from his work upon the watm'-birds, fishes, alld other aquatic
animals of Strasbourg:

"From August to December, Lampreys with eyes arc not oft.en seen aud are rarel.y taken, but
blind Lampreys are found throughout the entire year. '.rhe Lampreys with eyes and tile blind
Lampreys are all of the same kilJd, for the young from the very beginning are all blind, and bury

themselves at once in the mud as soon as they make their escape from the eggs. The blind

Lampreys develop no eggs until they develop their ('Iyes."2
Like the eel, the Lamprey was formerly believed to be hermaphrodite.J

As far as I am aware, few observations are on record which iudicate the date of the spawning
of the Lampreys in this country. P. niger spawns in early spring. Wittmaek, in his exC(~llent

work upon the "Fishery Statistics of Germany," states that P. marinU8 spawns at Hameln in J nne;
and in the Rhine, at Zurich, in March and April; P. fluvia,tilis in various part.. of Northern Ger
man;y, chiefly in March, April, MaY f aud Juue, thol1gh in the Kurisches Haff also iu November;

December, and Febl'uarr. In Bavaria their spawning season is from March to June; in Austria

in April and May, and in Switzerland in March and ApriL P. planeri is said by the same author

to spawn in Pomerania. in May; in the Rhine Provinces in March and April; in Hanover in :May

and June; III Gotha in March and April, and in Lower Bavaria in May, June, ulJd July j in the
Tyrol in Maroh, April, May, and June, and in Switerlanil in March and April. In the rivers of
fjonnecticut, where Ii lamprey .fishery is !1till carried Oil, Lampreys are reported W be abundaut, in

May and June; and it is proba.ble that these months are included witbin the period of spawning.

The artiftcial propagation of the Lamprey was first successfully lWCOmplished on the 24th of May,

1879, when M. Franen, employed by the ~rm.an Fishery Union in gathering sturgeon·eggs in

I MULLER: Axcl.iv tilT NaturgellChichte, 1856, p. ;1;l5.

• VON Sn:BQLtl: Sli8llwaeeeT"ll8Ch6 MUteIeuroplWl, p. 318.
'8JB EDWAllD HOME ill PbilollOphioal Tr&Il8l«ltioDs, 1815, p.286.
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Schleswig-Holstein, fertilized the eggs of the river Lamprey anu placed them in a breedin~ box.

Between .Tune 3 and June 10, many young were hatched out, and on .Tuly 17 the entire contents of

the breeding" box escaped.1

As has already heen o;mted, it requires four or five years fur t,be la,rval Lamprey to undergo
its metamorphoses and become capahle of reproducing its kind. Tilc sea Lamprey, P. ma'finus,

often attain" the length of three feet; but thOSll species which are found only in fresh water are
usually lJIueh snu.lIel'.

The llame Pctrvmyzon significtS "a tStolle-sueker," it being a common habit of these animals to

cling to stolles ami pebbles. In swift CUlTt!lltfJ tbi!> habit is of great importancll to them, since it

enahle~ tlWIIl to bold their own where their swimming powers would often be severely taxed. It

is stated by careful observers that they have some way uf traui:lpul'tiug stones, and that the,y build

nests, or rather circular fortiticatiOlls of stOIlework, arol1lHl the crevicei'! in which they lurk. As

may be hlferreu from what has a.Irelld.y been silid of the manuel' in which they prey upon other
fishes, Lawpre.ys are aUlong the most troublesome enemies of mally large species. GUnther states

that salmon have, oftell heen captured in the middle courses of the Ithine with marine Lamprc.ys

attache!l to thelll. :Milner, in his "Heport on the Fishel'i('!l of thl\ Great IJakes,"z remarks: ".A

parasite t11at troubles t.hc sturgeon is the IJamprey Eel, Petromyzon urgenteu'l, Kirt., which is found

V('ry frequentl.,· attached to the skin. The circular scars and raw soreH sometimes found upon the

I'tnrgt'OlI, and attributed to this eanse by the fi.'1IlertIJeIl, are conectl.y accounted for in this way.

H is probable t.hat their natural food is the sliwe or mucus exuded in abundance from the })(Ires,

but they frequently retain their hold upon a spot Ullt.il they have eaten through to the flesh, and

deep ul(~eroul; ('u,vities occasionally result from the sore."

EcmmMIC USES .AND CAPTURE.-The Lamprey was formerly big-hly esteemed as an article

of' food, amI ill early days is said hI 1mv!', constituted an imi)()rtunt diM}) in certain civic feasts of

Burope. It was once the custom to drown Lampreys ill wine and then to Btew them. This process

was supposed to impart a higher flavor to tIle flesh. It is stated by LacepMt\ that King Hemy I,

of England, came to an untimely end by too fnll a repast of Lampreys. At the present time, in

Germany aIld l<~rance, the;y are cooked in earthenware jars with vinegar and spices, and are fre·

quentl.y seen among the relishes and hors-dlreuvre brought upon the tables as a preliminary course.

'fhey are also highly esteemed iu many other parts of the continent. At present in this conntry

Lam preys are but, little pri zed, except in certain port.iol1l~ of New England, particularly alou g the

(Jollnecticut River. Oot Theodore L.rman, in his report as fish commissioner of Ma8sa<~husettHfor

1876,3 states that the Lamproy Eel is a flsh greatly esteemed b.V the country peopleofMassachusetts,

and Ollt'l whicll was formerly taken in almost incredible num].)ers in the Merrimack. It was found as

far north as PI.Vu:iOllth, New Hampsllire, and hy the Connecticut l{i'l"e!' also it passes into the same

State. When t.he Saint Lawretlce dam, in 1847~ was first completed, se",eral cart-loads WeTe daily

taken by one fUau for a considerable period. In 1840 Mr. Joseph Ely took thirty·eight hundred in

one night at Hadley Falls. It was then the custom of the country for each family to salt down

several barrels of Lampreys for winter use. "Now, in 1866," he continnes, "this valuable :fish has
become nearl~; extinct ill both rivers." This remark shonld be interpreted as applyingsiroply to

the headwaters of the Conneeticut, since in the tributaries oiits lower stretches there is still a
eonsidcrsblela.mprey fishery and a large local consumption.

Mr; George Lyon, of Bridgewater, Conaooticnt, write.!! onder date of Augnst 26, 1819:

l Cirenlar dllr Deut8ehlln Fillehllrel-Vereiu, 1879, pp. las, 136, 159.
~R",porl Unitod St&1;ee FilIh Commialon, prortii, 187<4, P. 74.
3Page -«I.
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"Previous to tbe building of the dam over the Housatonic at Birmingham, Lampreys were taken

in large quantities a,s far nIl the river ..IS the falls ill the tOWIl of Xew Milford; now none are seell

ahove the dam. Then, !>tanding over ,the falls on shdving rocks, one could hook them, as llH'y

ch1llg to the rod,;:!> \'dth their "meken,;, hy meall8 of It large 81larp hook fastenc(l to a lOllg poll', this

hook heing im beddBfI in the holeg in the !SideI' of their neck.... Many people formprl,V saHecl harrels

of them for tbeh' OWll cmum mption. Their use at pre,'lcnt has much dcercascd, owing to the rli~

turharwl.' in the tislwries eamWll hy tlw lmilrling of the dam". 'l'lwst, now u~ell ill the vicillHy of
Bridgewater arc takl'll ill the Ilouosatollk at Birmingham, llnd d llrillg 1l.te montllS of )IaS aIHI J line

are pel1dlel] t.llrough thl~ (~onJltr'y by the people who eatch tllem."

.Mr. N. M. ~Iuck(:tt! 0[' LakeviJ]t', COllIleeti(:nt., stateR that ilJ tlwt yjeillity the flllIlllal ~l\'prage

cateh is about two thousand fish, the implellH3Ilt of captlll'P ui'ed being; a poI(~ abOllt six fe("t ill

length with it hook ill its end, The tisheries am located in Salmon ltiq~r about two Illiles from tllo

Oonmeeticnt, just aboy.. tide-watf'l', all(I tIIO Lalllpl'(\YS sell ill tlle llHlrkl'ts of the adjoining: villages

at an \\vemgt'_ ln~k(' of (lvc Itollart<. a ll\\ll\lre\l.

::Ul'. 1\1. A. Hart, of Rivertoll, COlllleeticllt, i'ay8 that thil't;v ;years ago, lIlItI before, Lampreys

were found ill the Farmingtoll Rh-er in tim vh\illity of Jlh'CI"10lJ, hut han, long ago brcll t'xhausteu.

Qlllllltities are sold in t,hn eit,y markHs of Southern COlllwctient. cllictl,Y obtained in the Conuectient
Ri,er in spring amI early summer. They are ealolily canght wit,h the hauds, fmd tjsllerllWll captul'

iIlg t.lwm ill this way <11 W:t,vlol use mitt.(JIIs. 1

Mr. C. M. Hunt, of Northville, COllllecticut, states that. iII New Miltord large quantities are

cOllsumed ill Ma.:.' and ,June which are caught in the Housatonic at Birmingham. Befort> the dam

was built the~' were caught ev(',r',ywhere ill the HonE;atonic and the small streams which am its

tributaries.

203. THE HAG-FISHES-MYXINlDlE,

The" Slime Eel," Mytl:tne f/lu.titWlw" is fOl1ud 011 tlw Atlantic coast north of Cape Uod l aud in

the deeper water even further soutll, It oeeUTS also OIl t.lle coasts of NQrthern Enrove. It is. It

grl:'at alillOyance to tht1 fishermen, wltO$C haif,$ it devHllrs. and who entertain for it, U 8(lperstitiollS

dl'('ad. Little is known of its habitl'!, a wi its importance to mall is very "light. .Jordan writli's:

"The Ha,g-tishes (JlY,TInidro) are represented along the California, coast b:.· one 8fwcies, j'oli

stotrc-mo_ StQ'Uti. It is most abundant ill Monh~l'e)' Ba,}', where it is very destrllcti\Te to fishes ('anght

t Tho Hartford (Conn.) "Post," in June, lB7G, c-onl-ained th" following para~ravh:

"CUUIOl:S HABITS OF LA;\!PURY EELil_-Two I,,'·ent.l.,ml'll from Granhy, Connectic-llt,. ;\fe~sril. Dew('-y lind GO{IQ
ridl, were ill town last week on It visit, aud_ took away wit,h them on their rM-urll on" Imndr",l and ten Li1HlJlrfT Eels,
which the,IT capturefl ill the crf\IJks herealront" The E(,ls were all of I\"ooa size, sixt,~--two of them weighing Olle hun
dred pounds. The&'.' Eels are esteemed to he a great delietWy by th" f>WIll" of Granby and uuighh<>rlwo<l, und are
held to I'e worth twelve emIt", ll'I!iece, or they offer to ,-,xchangf1 a I'arrol of pork for a harrelof cnred ]-:c1s. The
method of taking thooe Eeis is qllito novel. They are found oIlly in sballow wat",r, with stony or gravdly bottom.
and the fisherman gooo provided with Il. larga bag of lltlttinp,", the mouth of the baJ;: 1Jeing distended with,," 11001', and
an instrument of iron about, eighteen illch<)8 long tcrminating iu a. hook.

"The Eels have what are c-alkd nellts, mado hy lwtLping ltp stoncs in a cirde of about eigbteen inches ill (liam~t,er.

Th_ !lton"lS they plaee in this position by fastoning their sucker months thereon aod moving- thelDsel"f'~ )atf'rall)',
dnl.wing the stonal! along with them. Iuside this cirel\1 of stoUell lie usually from three to fiVfl EdK, 1l<lrallt·j with
Olle anothlll', thair heads all iu one direction Bud ea.eh Eel lUade fast by suetion to a WItW, TIlt' hold li~herman ap
P1'(loa()be/l them from behind, aDd, skillfully pnt,ting hi~ hook nnder an Eel, hfl sudd''IllIy brings it up wi1h sth,L force
that-it penetrates the hide, Bond brinW!' out the fish, when, aft"",r two or three flourishes in th<: l&ir to ~et.Ili1lJ in.the
right poaition, he ie dep08Ued in the bag. Each E.,J in the neat is in turn mad~ the au},je<Jt of ~ stmll;lr °llerat1on,
the creaturell otten holding on 10 the stone with euch tenacity as to brinp; it out of the wate,' wltll tbem, when the
allrial ftourieh causes It to becume tlatached and to fly to II oonsiderable distance.

_ "These Eels; it Is said, are wbolly free from bones savo the bnckbone, which is renlOvOO in dressing, nnd when
aalted for a few weeks and fried mo.ke an Ilorticlc of tbod 8flcontl to nBne in tbe way of fish."
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in gill-nets. It fastens itselfon tbe eyes, or especially the gills; of fishes and works itself into the
inside of the body, where it devours all the tlesh without breaking the skin, so that the fish is left
.n mere hulk of head; skin; and bones. E\'ery gill-net in summer at Monterey has more or less of
these empt.,}' bulks (SebasticM.hl/lJ, Op!twdon" Rkacoch,il'll.!J, Paralich-thl/fJ, etc...) ill it, It is thought by
the fishermell that tbe Hag-fish will eat a fish of five or six pounds weight in a single night.
When a hulk is ta,ken out of the water with a Hag-fiflh in it, the parasite will scramble out with
great alacrity. They reach a length of fourteen inches."

204. THE LANCELETS-BRANCBIOSTOMIDB.

The Lancelet, or Amphioxns, Branwhiostoma lancoolatum, interesting as being the loweBt and

least specialized of vertebrate animals, has been found at the mouth of the Ohesapeake, at Flatts
Village, BermUda, and at San Diego, California.




