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Y.-OR UST ACEANS.

221. THE CRABS.

THE FIDDLER CRAlIS-GELAsnIUS PUG;:;JAX, Smith; GELAiH'ilfUS PUGILATUR, Latreille; GELASI­

.:lILTS MI"NAX, Lc COllte.

Thr('e 8))eOie8 (If Vidl1ler Urabs oeeUf upon tIJI< Atlantic coast of th(> IT nited Sta.tel;1, and nre

frequently utilized as bait. Cong-regatiu~ tQgethcr ill immeu"e number", a" tb{·y often do, and
excavating their holes generally in eonvenient localities, above the read. of the t.id{'s, they lllig'llt

be easily collectclt ill large (]ualltities, WCfC til",)' IW1te1' a]lJln~eillt",d h.v tile fishel'mCll. Must

dwellers upon the sea-shorf' are acquainted with that IH·(~n1iarit.~' 01" Hw ]"iddlt·r Urahs which lias

ginm to them their common name, amI by which tllcr are H'adil.\· dif;tilll(ui8lted from our nth"r
Crabs. The mal,'s lIre pnwi{led with two vl:'ry uneqnal elaws, one heillg of large, the other of

quite "mall size, in comparison with lhe size of the animal. Of thl'se, the larg'l·.r etaw llll~ heel!

likened to a fiddI(1 }1Tl(I the !'llllaller one to a how ; h'lIIe!' til(> dt'rivatioll of 111(' nanlf'. 'l'hc ('laws of
the feuiales are, however, of {'qual alHl small size.

The thr('-(\, species mentioned as !lving upon tho Atlantk tlOast a.nl OewHimU8 lIIinax, G.

pugna.r, and O. pugilatnr. 'rhe former i'l'ede1:i, 'wllieh is 1he lal'gf'i't, ranj,!,l'S t"1'Olll the sourheru (~oast.

df 1"ew Englaud to Floridu, ami lin's llPOll l:\alt llHlr8hel:l, lll>uli.lly fartller fl'OUI I!w Sf-a than the

ot.hers, and frl'qnclltly wlwre the water is Twarl.Y frc.'1h. U. ptl{1na.r ra1t~('8 from Capo Uwl t,o

Florida, and al.~o oceurs ill tIl(' Gulf uf :\-fl'xieo ~\I'<1 ~'1Il0l1~ til(' \V"sl Im!iEIS. "It HW.kes it!:!

burrows only Il}lOIl salt marsh!'!;, hut is oftell seell ill gn'nt COlllllalliel> wal:th'l'illg Oil! uJlon lnmld)­

or sandy fiats, or e...en npon the ~Hches of the bays amI Rounds." G. pttf7i1ator rallge~ from Cape

Cod to Florida, upon muddy fllld ~alld:v flat!'; and 11f':lPbt'~. l'ro1'el'ROr Verrill de1'1('rilw~ thl' hnhits
and characteristics of these species as ioHoWf;: I

.. We find several species of Crabs burrowing in mnddy bank!! a,long the shores of tlle

estuaries, liS well as along hanks of thf\ 8tl'l~ams ulld ditches of the Slllt mar"IH'8. Till' most

abundant of these is the m~u8h Fiddler Crab, Gdasimu8 jJ'Uonax, wbich is often so ahmul:.:llf, that

the banks are completely houe.\'(:omb('d \'lud undermilled h.y them. Th('se holes are of ....Hious

sizes up to about three·quarters of a,tl ineh in diameter, and descend more or lp!\s perpenditlUln.rl.,·,

often to the depth of two feet or more. Ocoosionally in summer these Crahs wiII lea'~e thl'ir holes

and scatter over the surface of the marshes, which at times seem to be perfectly alin~ with them,

but when distnrbtod they will scamper a,way in e,,"erj direction and speedi1;\, retreat to their !.:loles;

bnt ocCasiou...IIy, at least, they do not find their OWll, for sometimes the rightful owner will bB seen

fon1bI;r I"Jecting several intruders. It is probable that at such times of general retreat each one
get.s i!lto .theJlrst hole that he can find. Associated with tbis ':Fidctler,' allother relau-d Crab, tlll~

flesarma mucalRta, is ocCHBionall,v found in con",jdcrable nnmbers. This is a stout-looking, reddish­

brown crab.,witb a squarish cllrapax; its large claws are {ltont and ncarl,)' equal ill both sexes,

, iU8tt".adof being very unequal, as in the male 'Fiddlt"r~.' It Jives in boles like the 'Fiddlers,'

,1 ~rt upon the Invertebrate Animals of Vineyard Sonnd, etc., In. Report United Staws Fish Commissioner for
lFl71-''72,.pp. 836, 466. '
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but it.8 holes are usually much larger, often an inch or an inch and a half in diameter. It is much

less active than the' Fiuulers,l bnt can pinch very powerfully with its large. claws, which are

always llromptly llsed when all opportunHy occnrs.
"On the man;hes farther np the {'stuaries, nml along the mouths of river!'! and brook8, am}

extending up even to places where tile walel' is quite fresh, another and mueh larger spNlit's of

'Fiddler Orab' occurs, oftEm ill alHllldallee; this is tll(\ Gelasimulf 'IIlinM!. It ean be easily,

distinguished by its mndl larger size and h.y haVing a. Jlah~h of r~d at t,lle joints of the legs. Its

halntf; baNe been carefnlly stndied by Mr. T. M. Prutlden, of New Haven, who has also investigatel}

itl:! aIllttomy. According to .I\1r. Prudden, this speeies, like (}elasimuE pugilator, is a vegetarian.

iIe often saw it eIlgagcd ill scrapiu~ up and cHting a milJUte green algoid plant which covers the

surface of the mud. The male uses its small etaw eXdusively in obtaining its food and c(Hl\'eying

it to tlJe mouth. The female uses eituer of' her small ones indifferently. In enlarging its burrows,

Mr. Prutluen observed that these Crabs scraped oft' the mud from theiuside of tho hurrow b;v
means of the cla,ws of the ambulatory legs, and: having formed the mud into a pellet, push('d it, up

out of the hole by means of the elbow.likejoint at the base of the great claw, when this is folded

down. He also ascertaiued that this Crab often constructs a regular oven-like arch of mud over

the mouth of its burrow. This a,rchway is horizontal, and Ia.rge and long enongh 10 contain t1w

Crab, who quiet,ly sits in this curious doorway on the lookout for his enemies of all kinds.
"This species can live ou t of water and without food for mallY day!>, It. can lll!<o live in

perfectl~Tfre!<h water. One large mAle was kept. ill Illy laboratory in a glass jar, containiug llOthilig

but a little 8iliceous sand moil>tened with pure, fn>sh water, for over six months. During- this

whole period be seemed to be eon stantly in motion. wlllkin g rOUD d aod round t he jar a uti t r.yin g

to climb out. He was never observetl to rest or apIH'l1l' tin>d, and after months of confinement and

starvlttion waH jU8t as llUgnaciouH a'" en'l'.

"Although some of the coloni{~s of this spades live nearly or quite IlII to ff('sh water, others

are found t'arthe,r down on the m~ushes, where the water is quite bracliish, and tIlllS there is a

middle ground where thiR allll G. pugnarc occur together. This was found by Mr. Pru{ldelJ to he

the caJ,le both on the marshes bordering West River !lnd on those of Mill Rivl'r, near New llavl'n.

They are abundant along both theMe streams. The holes ma{!{1 hy t,his "pedes are much lurger

than those of G. pllgrul.r, Some of them are from an irlch and a half to two inches; !n dialnl'tl'r,

"On sandy beaclu:'s near higl.J~wat{'r mark, especially where tIlt', sanel i~ rHtht.>r llOmpllot ami

somewhat slleltered, oue oi the' Fiddler Cl'ahOl,' Gelasimu.s pUlIilaffJT, j~ freqnentl;\' foutHl ill gl't'at

nnmbel'!:'11 either running act,h'ely about over the sawl, or peering el1utiouRly from their holes,

which are often thickly scattered over considerable areas. The!!e hoh~s ftTI\ mustl.v from Iwlf all

inch to an inch in diameter, and a foot or more in depth, the upper part nearly perpemlieular,

becoming horizontal below, with a chamber at the end. Mr. Smith, by lying perfcctl~.. still for

some time on the sand, sncceedcI} in witnessing their mode of digging. In doing this th.t.>~' llrag

np pellets of moist sand, which thes carry uuder the thn>,6 antE>rior ambulatory legs that are on

the rear side, cUmhing out of their burrows by means of the legs of the side in front, aided' by the

posterior leg of the other side. After am"ing at the mouth of their burrows and taking .!looutionB

survey of the landscape, they mIl quickly to the digtanee often of fonr or five feet from the burroW"

before dropping their load, U!~ing the same legs as before and carrying the dirt in the same

manner. They then take another careful survey of the surroundings, run nimblyb'a.cklo the

hole, and after again turuing their pedunculated eyes in every directiou 8uddenly disappear, soon

to reappear with anotlwr load. They work, in this way both in the nightandiil. the brightest

8uushine, whenever the tid'" is out and tbe wea.ther is 8uit&ble. In coming out or goin~ into their
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burrows eit.ber side lIla." )..:'0 ill atlnuwe, hut the llIah~ lJlOl'\' eomtJHlII]:v comes out with tlH' large
claw forwnrd. Ae(\ordin~ to MI'. Hmith'."1 obser"ations this spceies is a ve~etaria.n, fceding npon
t,ile millute 111g'UI Wil iell grow.,; 111)011 t]jl' moist, ,-;an;1. III fl'edill/!, the males nse OIl];Y tile I'1mall
claw, with whidl theX piek np llJe bit!; of ltJg-re Ycry dailltil.\'; the females use inllifferelltly (lither
of their small (~laws for this purpOf;{,. TIle,r always ::;wallow more or less l'llnd with their food.

'J\lr.Smit,h abo saw these Crabs engage;] in f;(\raping IIp the fml'faee of the sail;] where cO\'nTed

with tllPir favorite alg:l~~ whieh they for:lll'd into [lellets and carried iu!'o their holes, in tlJe same
W/l,y that they brin/! sa11(1 ont, (lon])t,](,ss storing' it ullt.il IH'crled for food. for he often found large

quantitieli'! store(l ill tile terminal eb::l.Jnher."

As above stated, the Fiddler Crabs are sometimes ulOed as bait; and at the month of the
Mississippi Ri,eI' G. p1tyllu.r has been observed, ill eouJJectiou with tlHl river Cl·ay·.fish (Cambu1'us),

burrowing into and greatly damagiug' the levee,,;.

YELLOW SnORE-CRAll OF THE rACIFIC COAST~HETEROGRAPSL:SOREGO:>E?i1SIS, Still,

PFRPLE SHORE-CHAn OF TIlE PACIFIC COAKT~HF:TEROGRAPSri'iXlmus, Stm.

Aeeording to \V. X. Loekingtoll, t1JPRe two spl'eies are by far tIte lIlORt alnllldallt of all the

California. coast Crabs; but t1u'J' a.rtl ouly eaten by tlle Chinese. The body of tiles!:' Crahs is
nearl.y square, and the elnwB large jlJ prolhlrtiml. III H. oregOlwlIsiB tlHl ant~\l'ior Iialf of tlw
lateral ma,rgins Oll each ,'{ide lJa1' two rather deep imlelltH tiolJs, l'esultiug' ill the formation of two
large spilHdil.:e prt(iwtionB, whidl vend stl'olJgly fU[,\~:lrd; ill II. nudu8 t.llGse characters arH leB.';

pronotltJ(Jed. 'l'he four posterior pairs of limbs ill H. orcgonc1tsis are also JJHH't.~ or Jess hairy,
while ill H. nudull lLt'.\' are nakl'd. 'flUe g'eJ1eraJ color of the formel' l'ippe1es is YCll~IW, of the
1Mtl'r lllll'ple; H. 1l'11 dUN a] so hflf' 11m rbII'd IHtlltl l' Huti aHa-lms to lSomewhat larger "ize tll:W }{.

ore,qonCns1<H , measuring' at tiUH'S two inehe" broad. HUlHll'eas of Olle or other of nICRP RJwcit~s of

both SPXl;>-S amI of all ,;iz('S mil,\' frNIIlPutl.r bt' fOlllld together, eongl'egated undpr a single stOlle.

H. oregonensis is eSJwei<lll,Y uuulHl<mt in Jnndd.Y slonglls of "aIt or hraekish wat(~r, where it

literaIl.r swarml'\. Hundreds of uplifted threatening claws welcome the intruder who ventures

nellr these mud flats wl.u:ln the tide i,; ont. Roth species oceul' at Pnget Souml, and range then('~

southward to the 80uthern limit. of California. H. n'Ud'U~ ulso occurs at the Sandwich Islands.

Both Bpwies are eaten to sOUle extent by the Ohint'se, who spit t.hcm on wires and cook thcm

over their fires.

'l'I1E QYSTER-CRAB-PINNO'l'HERES OSl'REUM, Sa;y.

"The 'OjTster-erab,' PiRnothercs o8tTeum, is found whererer oyst,ers occur. The female !iYe8,

at least when mature, within the shell of the oyster, in the gill cavity, and is well known to most
eonsumers of' oystel'l'l. The males are ~eIdom seen, -and rarely, if ever, occnr in the oyster. We

ioulld them, on ~vera.l oooasions, swimming actively at the surfa-ce of the water in the middle of

VineyarlL Sound, They 3,re quite unlike tile females in appearance, being smaller, with a firml'r
shell, and they differ widely in color, for the ClWftpftX is dark brown abo\'(!, with a central dor!o\Il1
stripe and two conspicuous spots of whit.ish; t,be lower side and leA'S are wlJitish. The fenmle has

tho earapa:x thin and translucent, whitish, tinged with pink." 1

This Crab bas been recorded from the Atlantic coast from MassachUlwtts to Suuth Carolina:
The females measure, when adult, about half an inch broad and a little lel>8 in length. From the
European Oyster.crab (Pinnotheres pi8um) our species differ... in haYi1J~ flo thinner and more

membranaceous8hell lind a larger size. The colors aM also different in t.he two s}lecies.
-~~~~ --, _"'~-,-_... --------- -_."-_.,~-----

--'\V~ILL; Vineyard Sound Report, p. 367, 1871-~72.
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Pi-nnotheres ostrelftn is eatl'D both raw and cooked, either along with the oysters with which it

is associated, ()1' as a. sepamte dish. Jt, is also pickled for domestic use and fO-r the trade..
Another species of PinnothFre8 (P. macul.atum) frequently occnrs in the shells of the common

flea,-muR!'.el (MytiW.8 edulis) anu the smooth scallop (Pecten tenuic08tat1(8), between the gills of the
l\nimlll. It. attains a larger size than the Oyster-crab, and, as in the case of the la,tter. the females

alone aTI:' parasitic, the males haviIl~ OllIS been found swimming at the surface of the sea. 'Ye

have III'''er heard of this species being eaten~ probabl;v booaust', neither- the mUBse} nor the smooth

!Wallop has ever been nsed much as food in this country. Tn t.he summer of 1880. while dredging
oft· Newport, Rhode I,,,land, the United Statea Fish Commission steamer l?ish Hawk came upon
extensive beds of the smooth scallop~ from a bushel of which llI;,:arly a }lint of these Crabs were

obtained. Again, in 1881, the same species was encountered in great abundance by the same

part)\ in Vineyanl Sound, ill Jlfytilu8 edulis. As an experiment, they were coOkoo along with the

musselR and found to be very palatable, although their shell is, perhaps, somewhat harder than
that of Pinnotherc8 ostreum.

.A third species of Pinnotheres ocours upon the west coast of the United States, in the shells of

Pachydmnna and MytilWl calij'ornianus.

THE ROCK CRAB-CANCER IRRORATUS, Say.

DISTRIBUTION AND HABITS.-This is the common Crab of the :N ew England coast, where
adult specimens occur in .all deptbs of water from low.tide level fo about twelve f3thoIDS
Smaller spccimens have, howev('Ir, boon obtained in .from thirty to fifty fathoms, both near

the coMt and on George's Bank, Stellwagen's Bank, and elsewhere. Itlo! entire range, so far
as determined, is from the Straits of Belle Isle, Labrador, to South Oarolina. In the Gulf of
Saint Lawrence it is e:s.ceedingly abundant, but south of New Jer<ley it is rare. According to
Prof. 8. T. Smitb/ this specjes is not common in the muddy bays of tbe New,Tersey coast; but

is th rown up in large numbers II pon the Band~' outer beaches; it. is Hbllndant on the sandy shores
of the southern side of Long Island, and on the saud.v and rocky shores of Long Island Sonnd;

It" is equally abundant, in Bimilar situations, nlong all the rest of the south coast of New

England amI ill Cape Cod, Massachusetts, Rnd Casco Ba~yl:'l, but is apparently less common in
th('l Bay of Fundy and at Halifax; Nova Scotia. ""'~hen found living between tidps it is m,nllll1y

eoneealetl among rocks or buried beneath the sand. It is usnally much more abundant at or just

below low·water mark, however, than between tides."

"'i'he eommOIl 'Rock Crab,? Cancer irroratus, is generaU:\-' common under the large rocks near
low· wa.ter mark; and ottell lies nearly buried in the sand and grav~l beneath' them. It oall l)e

easily dilStinguisbed by haVing nine blunt teeth along each side of the front edge of its shell or

carapa:r, au'} by its reddish colot sprinkled over with d.&-ker brownish dots. This crab al~o oooura

ill the pools, where the comical combats of the males may sometimes be witue8Soo. It is not

confined to rocky shores, hut is common also on sandy shorel;, 801; well as on rocky and gravejJy
bottoms off shore. It is widely ditfuaw along our coast, extellding both north and south, and is

common even on the OOM;t of Labrador. Lib all the other species of crnbs; thil!! isgi'eedi1y
devoured, by man.)' of the larger. fishes, such aa cod,haddock, tautog, black bass, R,ud especially

by sharks and 8ting·ray~."z

EXTERNAL OBARACTEBs•...,.Tbe OOl'apax of the Rock Grab is trans\'"ersely l'Iuooval i~ ontline,

a.nd about two-thirds a.s long as broadj the upper 8UTIIl£e is IIWderately OOllvex, with unequal

lTtluta. Conn. Acad., v, p, 38, 1879. • VSBBIl.L: VmeyudSouDdBepori, p . .31~,ta'l1~
• o.
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but symmet,rically arranged mammillations, some of which nre scarcely defined. The snrfa-ce

appears nearly smooth, hut is really covered with closely-placed. minute granulatiow". The {",yes

stand OIl sbort, stout peduncles, which lie in det'l' eireular holes on either sidn of tl.w middle of
the front margin. Between the eyes f.lJere are thrf'e small teeth, and on each I:\itle, h(>tl"l"ecn the
e.yes and the outer edge of the shell, the margin is imleuted to form iiine broad and !>tont teeth.

The claws are rather short and stout, the inJ1(~r marg'ins of the fingers bearitlg each a row of

few; large, blullt, and sometimes dOUble tubercles_ The four posterior pairs of legs are similar

to one another, long and slcnder, with pointed tips. 'l'he ground color of the cara.pax is yellowish,
closely dotted with dark purplish-brown, whieh be-comes a redl1i8u-browJl a-fter dea-th.

The only species of Crab upon our Atlantio coast which could possibly be confounded with

the present one is Gancer borealis, of which a description is given following this. The differences

between the two species being once pointed out, there is no difficulty in distinguishing between

them.
EOONOMIC YALuE.-The Rock Crab is not much in demand as an article of foml. It is sold

to some extent in the mMkets at Boston, "New Bedfottl, "Newport, New York, and perhaps
elsewhere within the limits of its range, generally, if not always, in a hartl-shell. condition.

But e\'eIl in Boston, where it could be easily 8upplied, its place is maioly taken by the common

edible Blue Crab (Callinecles lw,status), which is scnt there fresh 1rom New York aod other
localities. The two species of Oa,noor are~ howeYer, more nearly- related to the EUg1i8h edibl(1
Crab (Gancer pagurus) than is our own COUlmon edibl.e Crab, and, were tiJiR kind of food more

appreciated by the American seacoast inhabitants, thcm is no reason whS the H.o~k Crab, a~

well as the "Jonaht should not be ntilized to ayers gffat extent. In konJe places, Newport

for instance, the two Rpeeies of Cancer, but especially th(~ Oancer borealis, al(~ preferred to U.lC
Gallinectea !uutatus, but this i~ 110t the rule elsewhere.

DEVELOPMENT.-The following account' of the growth and development of this Crah. by

Prof. S. I. Smith, will suffice, ill a gencral wa;r, for nearly all the American species of Crahs, and

will serve to indicate tile curious eb<lllge~ which htkt>. place bt'fore the simple cr<lh egg hecomes a

well-develolled Crab- Sneb au account m; t,his becomes veTy yuluable in many ca"es as a means of
pointing out the essential details to he followf'd in the artificial breeding of marine animals.

HAll, or at least neatly all, the l'lpl'cies of Crabs living ou the coa8t of Xew England lI;U;.\l

throu.gh very complete and .remarkable metamorpboses. The mo~t distinct stages tlJroug-h which

they pass were long ago described ItS two groups of crustaceans, far removed from the alhtlt forms

of which the.\' were the YOllltg. The llalues Zoea and l\fegalops, originally applied to tbese groups,

are conveuiently retained for t,he two be~t marked Btages in the development of the Crabs.
Ii The young of the com mon etah (Cancer irl·oralU8I, i 0 the t'llrlj er or zoea stage; wben first

hatched from the egg, arc. somewhat like the form figured [rf'produc("{] 011 one of the plates at, the

eud of till!' volumeJ, bnt the spineR npoll t.he c:ultpax ar~ allmuch longer ill proportion, !lud them

are no signs qf the abdominal legs or of any of the fnture lcg!ol of the 1l:legalops and Crab.
In this stage they are ver;\' sma.ll, lllueh smaller than in tlw sUi,ge figured. After tlw,V

ha\'c increased ver)" much in size, and have molted probably Mveral times; the;\- appe!lr as in

tho figul'e just referred to. The t.ermi lial se-gment of the- :l,bdom(>.J)., seen olllS in :t "dele view in the

figure, is very broad and diVided nearI,}' to the ba8e by 8, broad sinus; each 8ide tLe margin!'!

Jll'Ojootin lung, spinifurm, diverging processes, at the base of which the margin of the sinus is
armed wit,h sh: to eight spines on each side. When ali\'e they are translucent, with doposits of

dark pigment forming spots at the articulations of the abdomen and a few upon the cepbalothornx
and, itl!.append\\gtM;. In tb.iA stage they were t.aken a.t the snrfa.ce in Vineyard Sound, in immCD86
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1I111nb€rs, from ,TUllt' 2:>' to late in A1lgust. They wen< most abundunt in the early part of July,

and ap]Jearell ill the greatest nnmlwr.s Oil calm, "'mm,\" ua,V!'.
~~ Sen'r;ll Zoea~ of this .stagt' were ohserl'ell to clmllg'e tlireC1tly to tlH~ lllegalops form. Shortly

hefore- tlw cha,nge took place tht'y wero llOt q nitl\ itH active as previoll81ly, but still continued to

sWim abont Illll!! t,he,\' appeared ttl he >;dzml hy violent convulsions, a.lHl after ,~ moment began 10

wl'ig:;k l'apilll,v Ollt of the oltI Z()(~a. ~kill, lind at OUef\ appenn'd in the full meglilops form. TIll'

!I('W illtegltllwnt l'il\,'mll to stitli~11 at 01](;1\. for in it VN,' few moments al'ter freeing.' itself from tlll'

I,ld Kkill the lIew J\I(·galop;,; was flwillillliug about as actin,ly as the ohlest iutliviullaJ;".

"Ill thi.'l meg:alops stage the animal begin:> to n~smll1l1t, th;' a'dult. The five pairs of ee])ha­

10tlJOtacic h'~8 are Itlueh li\;.(' tho,'.;l' of tlH~ adult, altd the Dlouth·orgalls have aSHulIleu Hearl;\' their

fmal form. 'rhe t',,re:>, how"ver, <Jr(' 81m enorllloUS ill size, the c,uapax is elollgated and has a

RlcmJer ro/,;trulII antI a long ;;pille pl'DjectiHg' from the c:al'diae regioll far over the TlOf!terior bOI'(}('r,

and Ow, a.bdo!n('ll I':; earriel1 extclltled, aml is furnished with powerful swimming·legs, as ill the

J\.laf'I'Ollra,. III color allil habits tlw,\' arc quite "imilar to the later stag'~~ of Ow Zoem fl'om whidl

they t~ame; their lllOtiOllH a.])pear, however, to be more regular awl lIot so I'HlJitl, although they

Il,wim with great, fadl ity, In this Megalops th e daetyli of the poRteriol' cf'phalot horade legs are,

styliform, all;] nrc l~ac11 furnisht'tl at the tip witll t1J1'c[' permliar .'Illt;P, of 11jfft~rcnt. ]flJlgths amI with

strongly CIUH'tl extremiticl'l, the IOIlg'l'E't, oue Ioiimple ann about UR long as tbe daetylm; itself, wllile
t!w Oue next in leng:th iN arm!:"l along tlw iIlUCl> ,'.;ide of tIll' elu\'ell extn'mity with Wl1l1t aplwar to

be minllle teeth, aud the ",horte",t one is agailL .,imple,

·~.Aec(Jr(lil1g to tilil ob",ernltions made at Wood's lIoll, the young of Cancer in'oratull remaill

in the 1\[egalops Htagc onl,l' a "cry short tilllP, and at the first molt cbange to a form YN,Y neal'
tbnt vf tJwadHlt, XotwHlll.tallflillg tllis, tlJt'J' Iwcllr.r('(] ill ,-ust lllJlIlhers, aml wt,re b.l,en ill t,1H'

towing-net.'! in g'rt'ater quantities tWl'll than ill the zoea stage. Their time of oceurr(',n!\(\ ,,('emt'it
Ih:\arly simultaneons with that of U)(\ Zoem, and the two forms were almot,;t alway;,; uflsoeia{o('tl. The

(IXU!lt, time any partimllar individnal remained in this fltage was ohs('T\,(,tl only a fp" times, 011('

full·g'rOWll Zoea obtained Jl11le 2:.3, :-Inc1 placed in it "('flsel b;v itself, eltan[{ed to .~ :\leg;lInps bptWP(\11

9 amI 11.30 a, m. of June 24, and did not molt ag-ain till the 1'orenooll of .Tune 27, "lieu it IH'ClllTlt'

a. young Crab of the form described farther on, Of the two ot/WI' ZO(',e obtained at rfle f'i'ame time,
find placed togetller in a di~h, OIH\ changed to a l.\:leg:llops lletw!:'eJl 9 and 1 f.,'W a. m. of ,Tunc Z4,

the other during the following- night; {,bese both challged to Orabs tluring the ldght. of .Tulle :W

llntl 27.

'''In the two or three illstances ill which the change from the Megalops to the young Orab was
aetually obser\'oo, the Megalops ~ank to the bottom of the dish and remained quiet for Some tiDle

l)cfore the molting took place. The muscular movements st",emed to be much 1es8 violent than in

the molting at the cloMe of the zooa stage, and the little Crab worked himself out of the tnegalop~

skin quite slowly. For a short time after their appearance the young Crabs were 80ft and inaotive,

hut the integument '\'cry soon stiffened, and in the course of two or three hours they acquired all

t.he pugnacity of the adult. They swam about with ease and were (',{Iustantly attacking eftell

other and their companion" in the earlier stages. Many of the deaths recorded in the aboV!'

memorandum were due to them, and on this account they were rpmoyed from the "esse] at l:'_Rch

observa.tion. In this early sta.ge the young Crabs are quite djfl'ef(~nt from th..... adult. 'J;he ca,rapax
is about three millimeters long and slightly less in breadth. The front is much more prominent.

than in the adult, but still has the same number of lobes and the sam'--' breneral form. Tho lmtero·

lateral margin is much mote longitUdinal than in -the adult, and is al'Uled with. the ftva uormal

teetb, which are long and acute, and four very much l;Irnaller BWOudar,)' teeth aJ.ternating with the
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normal ones. The antennre and ambulatory legii are proportionall'y longer than in the adult. TIle
young Crabs in this stage were once or twice taken in the towing-net, but they were not common
at the surface, although a large number were found, with a few in the megalops stage, among
bydrOids upon a floating barrel in Vineyard Sound, July 7." 1

THE JONAH CR.ln-CANCER BOREALIS, Stimpson.

AFFINITIES.-The ,. Jonah Crab n. is vcry dosely related t.o the common Rock Crab! and is
also to some extent associated With it in its distributiOll. '£he two species are so much aliklt in
shape and general characters that they were origillally regmdell as the male and female reBllect­
i"ely of one and the same species. The~" are, however, (]llite distinct, and after the differences
have becu ouce noticed there is DO difficult.y ill distinguishing between them. The JODah Crab
differs from the Rock Crab ill the Dluch larger size of adult specimens, in the rougher surface of

tbe carapax and claws, caused by the larger granules covering it! which are of irregular size, 80me

being much larger than others, aDd by the serratiollR of the antero·lateral margins being crenate
and the posterior ones armed with numerous sharp points, iusteoo of being simple as in the Rock
Cra.b. The legs of'the Jonaii Crab are also proportionately shorter and heavier than those of
the Rock Crab. The color of Oancer bort'alis is yellowish beneat.h and brick-red above, the limbs

corresponding more or less in colora.tion with the lower surface, but of a light reddish tiut auove.
DISTRIBUTION A,J.ljJ) RA.BrTs._Besides being found in llIodf'rately deep water, the Jontlh Crab.

in certain localities, inhabits the rocks Dcar low-tide level, in the clear waters of the oce:m shores,

but it never oCCurs in mnddyor sandy ba~Ts and harbors where the Rock Crab abounds. Tile

range of Oancer borealis is from the eastern end of Long bland Sound to NOn1 Scotia, but it is
not found everyWhere within these limits, being apparelltl~' local in its distrilmtion a,nd abuudant
ollly within certain more or leas restricted areas. The prilH.:ipal localities whem it haa bl"cn
observed are as follows: off Noank! Connecticut; off Watch Hill amI Newport., and ill l'arra·
gansett Bay, Rhode Island; Vineyard Sound, Noman's Laml, alJd S;llcm, MassaclJUset-ts; Casco
Bay, Maine; Bay of Fundy and Kova Scotia. In 1,s80, the United States Fisll Commission found
the Jouah Or-d.b abundant ever,rwhere in the lower ]Jart of :Narragansett nuy from about low-tide
level down to th~ greatest depths of the baX. and it was likewise very common off the ba,y. and
off the north eud of Block Island, The following account of the habits and distribution of this
species is taken from Prof, 8, I. Smith's acCOllJJt:~

"In habits this species differs very greatly from irroratu8. The best oIlportunities which I
have had lor observing it were at Peak's 181and, ill Ca6eo Bay, August awl September! 1813.

Empty carapaces, chelipeds, etc., of borealis w('l'e at first found ill almndance scattered along the
onter s.hores, far above the actiOn of the waves, where they had evidently bee,n carried by gulls
and crows, and were also found in considerable numbers half a mile from the shore, in a, forest of
COniferous trees thickly inhabited by crows. For several weeks no living specimell8 of boreuli6

were discovered, although the irroratus was found lil"illg in almnd:lllce all about tue isllmd,

Without, however, its remains !lcarcelyever being found b(~attered auont witb thotlo (If borealis.
The borealis was .finally discovered in abundance at low water on the exposed and very rocky

shores of the northern end of the i.sland. At this localit;y, between eighty and ninety specimens,
all femaJes and many of them carrying eggs, were obtained in a single morning. They were all
found in situations exposed to the action of the waYell, and '\fere either resting, entirely esposed,

i upon the bare rocks and ledges, or clinging to the seaweeds iu the edge of the waves, or in the

I S. I. Smith, Vineyaro Sound Report, pp. 530-533, 1871-'7'2.
-Trans. Ctmn. A.cad., v, p. 41), 1879.

.40" po
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tide-pool~. The,Y w('re Jiever found cO!leeale<l beneath the rocks, where, however, irroratuli

ahtllllHletl. II. is a mueh lIe,.avier ftUtllllOre massive species than the in-orotuH, and is cOlJ.'lequently
lllllelJ better adaptwl than that speeitlS to t,be !Sit,nat.ions in which it is found. So mallY illdividua.l~

falling a In'{~Y to bit-dOl is e\'lClently a result of tlw lJabit of remaillillg expos('u between til Ie,,;,
although the heavy "hell must .It't'onl luudl gre,-tter protection th<tll the eOlilparativcl....- Jblgilo
CO,Crillg of irl'()ratll,~ would afford to that species if similarly exposell. The l)(Jtenlili \"faR abu

fouUlI at a Slllllcwhat ",iUliiar locality, bllt more exposetl to the sea, on l{am bland Le\lge, a, low
reef open to the fullfo:ee of the oe.ean. Une spt>eimeu of 1l1Otleratc size was llredged ill the ship
('haUlier betwl,pTl Peak's Island aHd Cape Elizabeth, in teo fathoms, roc1l:y and shelly bottom, and

IilpecimmlK W{'I'e sl~\"l:'.\"a.] ~inles captured ill lobster-traps, flet at a depth of eight or tell fathollls,

alml1lg rocks. S]J{~eillleus were also sev.cral times fonnd in stomachs of the cod takcu Oil the cod
ledgeii.

"In the \"ieiuity of ·Vineyard Sound, thi!'; species was not infn~quentJy found tbrown UpOIl

gaudy beaclll'>l, but ne,le'r lllHJll Le;\elws very far remu\'ed from rocks reefs. The folIowiug fire
the loealities where it was seen ill greate8t numbers: Alcmg the sandy beach of Martha'l'l

Vineyard, from ~Ienemsha Bight to Ga;y IIll<Hl; the rocky island of Cl1tt~-hllnkj and the rocky

Ollter shores of Nomau's I~and, where (lead specimens were fOUlld in considerable abuudance. In

the vicillit~- of NO.lllk, COlluecticnt, it was occasionally found dead I1pon the shores, and was
sever;t,] times obtaiucd ii'om lobster-traps.

"Tho largest specimell:! I have set.m arc two males, of almost exa.ct.};r the same size, one Ji:'()lll

Casco Bay, the otllet' from near Noank, Colltteeticut. ']'he carapa,x of the specimell from CaiJco

:Bay is three and one·half illchC<I long and th-e and three·fuurths iuches broad."
ECON03IIC YALUE.-Oa,nccr boreaHs is supplied to the Newllort markets itl small quantities

during tno"t of the ,"ummel' months, and is much esteemed there as food, beilJg C01lsidered by
llHHl,1-' preferable to the Blutl Crab (Callinectes ha-status). It is taken by the fishermen on the shore
and ill shallow water,

NAJ\'lE.-Thl~ term" Jonah Crab," which we have adopted here for this species, is the one by

which it i~ commonly knowlJ ill alld about Xarragansett Bay, Rhode Island, and to some extent
also about Vine;ranl Soulld, :Massachnsetts, but apparentl,y not elsewhere, The origin of the

name we have \lot been able to ascertain. In most, localities where it oceurs it is confounded by
the fishermen with the commoner l{ock Crab.

THE C03tMON GRAB OF 'PHE PACIFIC COAST-CANCER "MAGISTER, Dana.

This is the largest of the edible species of Crabs of the Pacific OOa-8t of the United States, and

likewisf\ the most important. it is the ollly 8pecies commonly earon ill San Francisco, although
two otller species iohn.biting the sallle region, and whi(~h are deS(lribed further on (Ca-necr prod-uctua

and Ctl,'ncer ulIlenunrhls), are also edible and of good flavor. The campax of adult males usually

measnres from seven to nine inches in breadth amI fonr to five inches ill length; the fenlll.les
aVt>rage much smaller, The eolor of tIw upper surface is :'I. light reddish-brown, darkest in front;
the limbE! ancI limIer surfaee are yellowish. The anterior margin of the cara-pax for-msa nearly
regular elliptical curve, reaching back to about the middle of the sides and interrupted by nine

tsligMly prominent, sharp t.eeth on each side. At the termination of this curve on each side, there
is :l strong-, pointed tooth, prqje-eting direetl~T ontward, a.nd forming the commencement of the
Jlostero-Iateral marbr1ns, which are long and slope ahrllJltJy backwltrd flO as to leave but 1l. na.:rrt>w
posterior margin. TIle sllr1u.ee of the carapa-x is slightly convex, undulated, and covered with

papillffij tItt) claws are strongly toothed. above and ribbed at the sides.
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This "pedes has qnite an extcnded range, ha\7illg be-eJl reeorded from Sitka, Alaska, ill the
north, and from llLlgdaltma Btl;\", Lowcr Califoruia, in til(' l;Ollth; hut, whether these are it.'S extr(~lJle

1I0rthcl'l\ aull southernliwit,,, 01' Hot is unl,lJOWll. III the Bay of San Franci"co it is \·ory alllllUlant,
and large quantitips an' constantly captured and brought to the markets in that city; it L~ also
taken for j\)Od ill :rtlonterey Bay, UaliforIlia.

It UeClll'S most eommouly OIl tht>. saudy bottom", below low-tide level, and is sddom found, at

k,u>l to allY extent, hetween tidtHn;trk/>. 'flU' supplies 8eHt to the Sim FraHdl'lt'o lll<ll'kds {'0I0e

mainly from the S,I,U FralH:iseu side of the baX, e1!opecially frolll till: ,~olltll side of the GoMml Gatt',

betweell tile ei ty ano the "ea. They are also taken ilia11 II IHlallet' from about. t.he wharves amI pipr,;
iu the Bar of San Francisco, Crab"uets baited with f\>;h aud oft',ll are used for catchi.ng them,

Nothing it; kU(Jwu regardilJg' the spawning seasou and habit,s of t.his species. 'fbI' fishermen sa,\'
they spawn in March or April. 'l'he (jllcurrel\ec of a female with spaWll ill the San Praucisco
market has 1101. :ret heen recorded by a.ny llatllrali",t.

THE RED CRAll-CANCBR l'ROD'tICT"l'S, Randall.

This is a ver:r common species ill the Ba.} of Satl Franci.~('.o, although less abundant than UJe

last (OlfnCer »w.gi8ter), it also attaiul'\ a large size, adult individuals measuring from five to seven

or more illche8 in uTl~adth aero""s the (~arallax, UIHI fl't1111 two ;llul a half to fOlll' inches in leugtL.
The proportion of width to length it; rather g-reator in t,lH' mal~'s tLau in the f"',nudel:l. The al1t,eru­
lateral borders of t.lle carapax form au elli]lf;l~, brokt'JJ ill th6 center ill front b,Y a slight Jlrojection,

by which the specific name was suggested. The teeth of the front and of the ll,ntero-lateral bor­

ders are distinctl,y separat.e ill the adult, hut ill the w!r~- 'yOllng cxist only 315 wrinklillgs of tlw

edge of the curapax. The l)()Stero-lateraI marginR are concave and short. The elaws are of
medium size compared with the carapnx, and thc posterior limbs an; Sll!lldl'r ami plain. The color

of adult specimens is an intense dark red or retldil:lh·browll ahoye Hnd ,yeJlowiHh-wllitc below; the
yOUlJg difter from thtl adults in their JIlore variable coloring, ROTHe being of a dark l'eddisll­

brown, others yellow spotted with red, and still other/> banded with rt>(l and ~·ellow. The shape of

the carapax, with itt' produced front, sufficiently distinguishes tuis species of Cancer from all the

otuers OIl tlw Pacific C0l1st.
Oancer productus is found along the entire Pacific eoast of the l:nitetl States, and lms beel]

recorded from Ma.gdalena Bar, Lower California, and the Queen Charlotte's Islamls and other
localities, in British Colurnbilt. It, is ,err abundant in the Bays of Sail Francisco, MontlJr!',Y, ana
Tomales, and also occurs at Santa BarlJaTa and San Dil~I,'1). Us habitat ji; in thtl .sha·How watm'
along the shores, principally in rocky sectiolls, and it il:! frel]lWutly found lwtween tide·marks,

often taking refuge in pools Dndel' stones near low·thh, level.
Stimpson, in 1856, recorded seeing this flpecies in Ow San Francisco markets, but it is no

lOllger taken there, unless by accident or inadvertence, thE', larger and more abundant Cancer

mo.giHter fully supplying the demands. In casc of the lattcr becoming scarce, llOwever, Cat/cn'

productus would become an important article of capture.

THE ROCK CRAn 011 THE P..A.CIFIC COAST-CANCER ..A.NTENNARIUS, Stimpson.

This species is of about the same average siztj as Off·narr produ.ctltR, and is tolerably abulJdant
along the Pacifie coast, from Queen Charlotte's hJlands, ill the llorth, to 1\Iagdalena Bay, I~ower
OaUforuia,in the south. Although as regards edible qualities it is said to compare fa,vorably
with Oat'W6'f' magMte,., it has not, up to the present time, bet'l1 broug-ht to the San Francisco

markets. The carapax: of adult specimens measures threc and a half or more inches in length,
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and from five to six inches across. The carpus and hand of the big claws are smooth 01' nelN'ly
80, and the external anumme arc very large aud hairy. The margins of the abdomen Q·nd of

other parts of the lower surface of the body~ as weU us the ambulatory feet, are vel',)' hairy, and
thill charactel"~ together with the great hmgtb alHl hairiness of the anteDlIf{'., serves as the best

distiugnhlhing feature of the species. Yonng individuals are more hirsute than adults. The
color of the carapax is a dark purplish brown j the eheli})eds in adults are marbled with purplish

spots.

The Pacific Rock Crab does not often oceur on the s~ore between tides; it appears to frequent
deeper water tlIan either Cancer magister 01' C.proituctus, being abundant in from two to three
fathoms, alwa,ys, however, muong )'ocks.

THE MUD (JRA.BS-PANOPEUS HERBsTn, Edwards; PANOPEUS DEPRESSUS, Smith; PANOPEUS

SAYI, Smitil; P A:NOPEUS HARRISU, Stimpson.

Four species of the so-called Mud Crabs OcellI' upon our Atlantic coast: Pwnopeus Herbstii
ranges from Long Island Sound to Bmzil, but is not commOn north of New JerseYi P. depre8sus,

from Cape Cod W Florida, and often carried much farther nortlI with oysters; P. Sayi, associated

with the last and having the same range; P. Harrisii, from MassachnsettB Ba;y to Florida,
P. Herbstii is rather the larger species, specimens from FIOJidli and the West Indies measuring
fully two inches across the back. The color is Ii dark olive above, the fingers of the claws being
black, though lighter at the tips. This species is occasional1;y sold as food in the New Orleans

ma.rkets, and is sometimes used a8 bait. The other three Elpecies are more or less abundant in
numerous localities where they could a.lso be obtained as bait. Professor VerrUl refers to them
as follows:

"Two small kinds of Crabs are very abundant under the stones, especially where there is some

mud. These are dark oli'Ve-brown and have the large claws broadly tipped with black. ThtW

are often ,called l\lud Crabs on acconnt of their fondness fOr mUddy places. One of thcae, the

Panopeus depre88us, is decidedly flattened above, and is 1li3uaJIy a little smaller than the second,
the PanrJpeus Sayi, whicb is somewllat convex above. They are usually found together and have

similar habits. A tbird smaH species of the same genus is occasionally met with under stones,
but lives rather higher up toward high·water mark, and is comparatiVely rare. This is the

Pan(}]J8Wl Harrisii. It can be easily distinguished, for it lacks tlIe black on the ends of the big

claws and has a groove along the edge of the front of the carapax, between the eyes. This la,'lt
species is also found in the rw,lt marshes, and was originally discovered on the marshes of tbe

Charles Rh'er, near Boston. All the species of Panopeus are southern forms, extending to Florida,
or to the Gulf coast of the Southern States, but they are raM north of Cape Cod, and not found

at all on the coast of Maine. They contribute largely to the food of the tautog and other
fishes."l ).~

TIm STONE CJUB-MENlPPEMEB.OEIURIUB, Gibbeii. ..

This is one of the two edible species of Orabs occurring upon the South~rn Atlanti(l coast of

the United States, OalUneeWs hastatus being the otber and more important one, on 8cCOnnt of its

greater abundance. The recorded range of the Stone Crab is from Charleston Harbor, South
Carolina, w Key West, Florida, but the so-called Stone Crabs of the Gulf of Mexico probably

belong, in part at lell4t, to the same species, aud it has al&O boon rooentJy collected on the ooast
of North Carolina.

IViJle1aril 80vniIW~ pp. 312, 313, 1871-"72.
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Tbe. Stone Crab is mnclJ Btoute:r and b~fl.viN' i,ban 1,1H~, mm" Cnlh1 of ml)r~, s,f)jid ImiJd, a.nd

wIth a much thicker shen'~Qv.eriDgboth on tLe body imd c1i/.ws. There is) moroo'\"ef1 no similarif,y
betw<leu the two sIledes. The <tl..rapax of adult tudi.vtduals meo'lillfeS a.bout tbrc<l iudlC8 in lt~n-gth.

by nl){mt ff)ur aod a halfin~hes in width l and the hody is from one and a llllifto t~·c> lll<lbes tlriek.
The 1a.rge c!.aws, 'I\'hen f{lldctl against tlw front of th~ booy, m~a8ure about <seven inches ftom
~lbow 00 elbow. Oue claw is €oruf'what la~r than tne Qth'Cr.

Prof. LeWi8 R,. GibbN> has kindly furnillht...l thb ibllQwing llOWJ. ou the habit\) of this species
M ci&:ser..-.ed in thl:! vicinity of mu~r-1eatuu~SottHI. Ca:roUna;

il They livl;} ill 'hol~$ in tho m\!(l ahmg the bOrUl;!1"5 of th~ crt:'ek~ auu estuariffl (Jf the ooa.st;
and .\U'~ taken by the hand, thrust down seve-l'ul ill~bes, !lOme-hUll'" ftftl\-l'u to twenty, to relld:, tbe
{uhabitant at the bottQID, at the risk of a &lvere bite from: oue Qr both of its daws. 'l'hey .elm

aloo be: fllu ltd ill th(l cre'?kefJ hetwMu frngllJ6ntg of au,}' solid rnateti.t1/ ()ccurrio g near their bfl,u nts,

SllI.Jh a~ rejected i!tnne baHalSt, fmgmeuts of brick tluown Qut as wal:>te fr()lIl Louscl$ OJ other
struetuN.'ij in tb6 dty or yjcinit,y. AJr;l.ia, tbey (}(xltlr ill !,'iwilar "ituatimlil al(,lug the brea.kw~t('r,

(",olll;ltt\lct~d fiom~ forty .yearfi agn til I'rott'~,t n, pll:rt. of the front beach of Sullinl.u's fstand) at the
mouth I)f the harbor) from tile destl'uctin~ .il{;tion of t1H~ W:wcs. TJwr offer a stt>ut rL"sistance- '10

being dragged from thdr Cb03~1l retreatl by fiJ::lUly llro$/l'ing their powerful daw8 ttgaitl8t the walla
of their abt\\le. F1'om tb~h hole); in tbt'> mud they are dra.wn with ll\lll\(', difficulty, with <l qus,lltity

of tho mud adllering to tlwm; awl if the waUs of their retreat Me. 5lJlltJ, and Cil1UlOt 00 removoo
fro~ lU'(lund tlt<:ffi, they e1in~ to them with ~uch tenacitJ' that. oot ml!h~luentl~' the:r ~rb brought
O\J.t pieecm.,;:al , 6.rst om', ~,law, th~u the othc·,r! ltti(l finally tilt', body.."

r~l'Qf~ GibhlW> further iilta1w that the 8t,J)ne. Crabs ar~ big-hly cstee,med as food, aDd p:refel'wd
to the Blue Orab, 88 the meat (If tbeir la:rglOl cla.ws is more labst'l"r-likt>. ill texture and flayor.
From the difficulty tlf m\ptU1'ing ihe.llJ, howev~r,1:hl','i" are mu.;b l~~ eommou iu the markets tltftlJ

the. .l31ue- Crab.; and oomUHl>nQ & higher price. They am n,}sp apparent!)· JOOl; abundant. Like the

Blae Cra.07 they QOO oonsta.ut. dW<:lllers upun {lill' {,.'Oaat, and cOllhl dlJlJbt1eM he tsktm ;It aU time8

duriug the year. &1ft-shelled Bp~\:>imella a.re i:l~hlo.m jf e,yer bt\lugLt to maJ:k~t~

In the (tnIf of Mexico, aceoruing to Mr. Sila.s Stearns, tht> StoM C:rao is Dot w unh'€rsally
common as elw lUue Cra.b, although it it:! fQund a.long the i'utitQ ena...t-. It ~'3eUJs bJ l)e lliost
1\bundant on the soutbern a.nd wcstem (:oas!s of FJo:rida wllel'{~ the lWttPl)1: being more l'i:\ocli::;y tba.u

ellrewherel i3 lle!t auite(l to its babits. In tbis aectlQll it, 1i'"('~ iii c..'lxities j u the rock", and iII d~p
h(jl~ which it 8:tc/tvate3 itl the sand. It utraing a la.rg~r sire than the Bhw Crab~ roe:umring in

adult specifJ& oue Ql' twv inches mm'e aL'TDSS tim ~:;m).rmx Hunl tlw latter specica. The pelllde
li\'inA' «pOll thil ooaet wheM the Boone Drab is w abutl<l..ant B-Ild so largl3" estoom it highly, :lnd

regard it lUI au import<1Wt food supply, Owil.lg to the per1i\i'i!.teut, waS ill which i.t k~l,'ll!l: on thoe
bottom) And in U;5bidl.ng phV.:AAI it WllllOt be captutt111 as tM.i;iJ~· !Hi the other l>pe{;}e:;.. Tbt.>- mOJOt

CQI1HnOn m~th.od of -captllN'! ia, a.fOOr finding it!; lwlQ or plaw of ratN'''-tt~ to run the lilmd lind arm.
down quickly and drag it out. To o-ue. unversed in this; praetioo it &Wlm;. it dal\~OU6operation,

but it lli not 00. The crab li.~s: in its. bole with its clawe «ppermost or {)utel'm()$t~ana: {lOllBid<lnng

itl! well-known e:l(Jwness and elumsinegfi of a.etion, 11 mau's "trong grip finds rtlJ difficlllt~' in
C(1)t1'Ql!ing them. In other part... of the Gulf) away from the .F1~rjdn C,Q3$t1 ....isited by J\fr. Stearns,
be did not lind the Stone Crabs n:eatl~· /:;r] abnudant. Th.cy ware m4.~HyOOllfined to oystN' bed!!

llind 8t.on~ bOO.J,\Bf and were inferior in !i'hoe to tbe FhJrida gpedmens.
As tbe Stone CrabB gent'mlly Ihe Il:l:.ot't) or lesa buriE."d beneath th~ oottoOI'D, 11eh lU{l.>l"(lm(>.nt"s

.am prooo.hly less eJfootoo. by tidee 3U<l cllal1ges of teMperature thtlll the Blue Ctalnl. They have­
never appe.a.rOO. for 6ale in the :l»a.rkeu of any of the largvu- dti~ and town/> af t.he Gulf ooast, on
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account of tbe difficult)' of procuring- them, ]~.Y tlIOse who have eaten them they are coul;idered

decidedly superior to the Blue emb in fla.vor.

THE GREEN CRAn--CARCINl:S 3LENAS, Leach.

This Orab, whidJ is one of the lIWBt common species on tlw coast of Great Britaill, also

abounds upon our Atlantic eoaflt~ from Caw' Cod to New .Jersey and perhaps farther south. It is

ve,ry abundant in Vineyard Sound, Buzzarcl's Ea,Y, and Long Island Sound. The bodS if.! of a

bright·gr~ll eolor, ,aried with S{lots and blotches of yellow, making' it ver.y eonflpicuomq adult

;;pecimens measure about two inches in width aud olle and a half incheR ill length, 'I'he surface~

of the (Jarapax a,m] limbs are more or ]01>8 grannlatell,

,( The Green Urab, Ca,rcinws mama-s, oceurs quite frequt'lltly well np toward high~wa.terma.rk,

hiding under t,lle loose stones, and nimbly running away when llisturbt~d. It may (I.[so be found,

at times, in the larger tidal pools, It often resorts to the hole;; and ca,erIlOUIS placcF; under the

peaty banks of the 8bores, or alotlg the small ditehef.! aull stream!> clltting through the peat,y

man,b.e~ ll\',ar the >lho1'e." I

It is most abundant bet,ween tide-marks, or Ileal' low-wat,er mark, and is seldom found below

a very few fathoms in depth.

The Green Crab is an article of food in SOUl(> parts of }1~urope, where it ocellI'S abundant,ly. III

England it is occasiomdly used ag bait, especia.lly while in a soft· shell state. It is said to be oftell
very allIlo,ring to tIle salmon fifl1.lerllwn ill that eOlllltr~·. "Tront, and maekerel are reduced 10

8kell'tolls in a very !>hort time, and grilse and salmon often rendered unfit for market h~' [IU

nmw(Hllly seal', the work of these marauders." ~

Iu this country, the Green Crab is frequeutly used as bait on the Southern New England

coaRt, e8peciall~' for the taut.og, In Ville.Yl'l.rd Sound and Buzzard'l> Bay it is known to tlll'

fishprulell as the" J De Rocker."

THE J~ADY CRAB-PLATYONICHUS OCELLATUS, Latreille.

The" Lady Crab," or " Saml Crab," is almudant on nearly all our sandy shores from Cape Ood

to Florida, and in the Gulf of Mexico; it ranges from low-water mark to a depth of ten falhoIlH'.
This species i~ eusil.y distinguished from aU our other Crabs by the sbape and color of its carapax,

t~lken ill cOllllection with thl' character of its }lostcrioi' pair of limbs, which are modified illtfl

swimming organs, liS in the edible Crab. Its body is nearJ;\~ as loug as broad, the margins rutle1r

indicating a &ix·silletl figure, Tile frOllt lateral margins bear five spines each, which are direeted

forward, and tlle front margin is deeply indented on each side of a slightly projecting three~

.'\pincd rostrllUl, to form cavities for the eyes. The front limhs, those bearing the claws, ar(\ lOIlg'

und rather filender, and the succeeding thrt'e pairs are simple in their structnre. " The CQlor of

this Crab is quite brig-ht and does not imitate the ~;tI\d on which it Iiv·e8, probably owing to it;:

mode of coneealrnent. The ground-color ii'l white, "lmt the back is covered with aDnular spotR

formed b;y speck!'! of red antI llUrple. The Lady Crah is perfectly at borne among the 1008e 8ands
at low-water mark, even on the most expo~l bmwlles. It is also abundant on Band)' bottoms oft'

shore, and as it is furnished with swimming organs on its 1)t)8terior legs, it call swim TIlpicll~' in

the water, and has been taken at the surface in several instances, and Borne of the Bpecimem'l tllU~

taken were of full size. When living at low-water mark on the sand beaches, it generally buries

itself up to ib'l eyes and anrennre in the saud, watching for llre,y, or on the lookout for enemies.

If disturbed, it qnickly glides backward and downward into the saud and disappeal'8 iristantly.

I VPKILI.: Vineyard Sound Repon, Jl. 312, 1871-'72.
• WHITS: Popumr HiBtory of the Brithlh Crw!~
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This power of quickly burrowing deeply into the saud it pOSR"""t>" 111 ('(HlmlOII with all the other

rnarinn animals of eyerr class which in h:tbit thl' exposed bt.'adleR of loose ~luJ(l, for upon tbis

hahi t thei I" very exi stence dep(\Ild~ d !Iring· storUlR, B.v llllr,Yi II g t1Wlll 1'1"1no'S (Ieep HlP,Y are heyond
the reach of bre:tker8.

"The Lady Crab is predaceou;; in its habits, fet'l]illg npon varionto' !'nnnl1er creatures, but,lil;e

mnst nf the CralJs, it i" also foml of tICal] fi"h,'" 01' any oUler dmH] auimals. In "mlH' localities

they are so abundant. that a dead fish 01' shark will ill a 1';1lO1't time be ,<ompletl'l,Y eo\"{'n'd with

them; hut if a persoll f!hould approach they will all slHldeuly slip on' b:ld:\Yar(h all/I quickly

,lisup])car in ever;;- direction heneath the f\and, After a short tim!', if ev(,rrtlling' h(' quiet,

immense numbers of ('"ve~ and alltellIHl' will 1](' gradually HI)(1 ealltiou"ly ]lrot!1\(lI'd ftOlll bcueath

the gaml, and after their owners haye satisfietl thmu!wlves that all i~ Wt']] till' Hrm;v of Crahf; will

soon appear abo\'e tIle f!atHI a~aill lIllt] eOlltiullC theit operatiou,.;," ,

This spt'eies is uf\(·d as bait (lll ltlall,Y parts of till' cOln:t, espe(:,ially about YilH'yanl Souud

and Bunanl',.; Hay. It is ahm an important article of f00l1 at "Kew Orleans, Louisiana, anti is

occasionally taken to the .Kew York markets.

222. THE COMMON EDIBLE OR BLUE CRAB-CALLINECTES KASTATUS, Ordwa.y.

DrSTRIBrTIOI\.-l'he common edible Crab of the eastern coast of the F Hitl'(l 8tat('l';, generally

termed" Blue Crab" at. the "Korth and "Sea Crab lt at the South, rango!'::; from Cnpe Cot! to Florida,
and ahm oc(mrs in the Gulf of l\Icxico, and is occasiollally taken ill ::\Jflssadlllsptis Hay. X.',xt to

the Lobster, it is the most important erUidaeean of our waters ill a eOllllllel'eia I POillt of viHw.

There are /owvera.1 f\pecies of th" genus (}nllinectcs living upon the coast of tl)(~ Southerll States.

CaliinectN; }w.~tatlt,1I1 the gNlIline Blne Crab, 18 \losit.iH·ly known to oteur ilii far ",onth fi,'; LOllis­

iana, a,lId i;,; probably the only "pecies bronght to the New York markets. Cnllill('et!'l1 O)'I!(lfHS

inhabits Charleston IIarbor, South Carolina, aJHI extends southward from tlwn', hilt to what

extent has not been determined. Two otlli'r :;:peeies, (}a,!linei'tes larrnfwi 'lIlIl (1. liWlirfu.~, ha\'l~

becn recorded from Southerll l<'lorida and thc 'Vest Indies. 'Vhiell of tlleSl' four Sllt'(~it,i:'i oeenr..

ill the greatcst ahuudllIlCe ill the Gnlf of MexicCl, and is tlwre most {'"mllllOlll~' tak.'ll ill}· fOtHl, we

are unable to stat-e, as no careful examination of murkt4, sUPlllie,; from that reg:i()11 lJaii I'yt']" been

made.

EYTER::"lAJ. {JHARACTERs.-The shen of t.he Blue Crah i.~ about t.wi(~(' :i" broad af', IOllg,

inclutling the stout, sharp gpines which project, from ('aell side. Il!'tweel) rhe f;pi\l(, of l!aeh side

and t.he eye of that side the margin is armed with about eight short ami amIte gpine.~, which are

largest at the side aml gradually decrease in size toward the eye. H('hn~.'ll tlw ('.'II'S, wlJieh fire
placed in slight receOlses, the margin forms blUr broa(], luH'qual·l'idell tN·th, with a mediau f',pillc

lllHkxneath. The front limbs, inc\udillg the claws, are similar in shapt' but sOIllt'what 11IlCqua] in

size; they have 80\"eral gtrong sharp spines abon'. 'l'he thn'e Imce(,f'uiJtg pHi]"!' of limb" are

slender, similar to one ano.ther, and terminate in sharp poilltR. Tlw pOf;(I'rior pair, fUl\vc\'l'r, end

in an expanded o\ra,1 joint, eSI,ecially ad apted jiw swimming. 'The entire llod,y of tllis spl't,it-';; is

l~on8itlerably compressed, Ute cura-pax bein~ OlliS moderately eOllYCX ahoY!'; the surface, e",ecpting

Ile.ar the posterior mu.rgiLl, is eoverml with minnte granulatiotls, whieh am more tlI111WrOUS over

some portions than over othl"rs. TlJe cnt.ire margin of the canl1.lax amI abdomen is hortlt-'red with

:fine hairs, and most of the joiut.-. of the limbs are ornamented in Uw sault' way.
The abdomen of the female is very broad, and whell llOt. cbargl'd with egg~ fill~ ill the entire

1 VJWRlLL: Vineyanl Sound Report, p. 338, 1871-'7'2,
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lJPace between the baaee of the posterior pairs of legs. During the spawning sea,son, however, the
eggs are so numerous and form such a large mass that they throw the abdomen 80mI:', diHtanee out
from the lower surface of the body, causing it to project almost at right angles with the UPIJer
surfooe of the carapax:. The upper surface of the sht·ll and claws is of a dark-green color, and
the. lower surface of a dingy white; feet blne; tips of fingers and spines reddish.

HABITS, USES, ETo.-The following account of the habits of the Blue Orab is by Professor
Verrill:

j'The common edible Crab or 'Blue Crab' is a common inhabitant of mnddy shores, especially
in sheltered coves and bays. It is a very active species, and can swim rapidly. It is, t,herefore,
often seen swimming at or nea,r the surface. Th~ full-grown individuals generally keep aWllY from
the shores, in sha.l1ow water, frequenting muddy bottoms, especially among t,he eel·grass, and are

also found in large numbers ill the somewhat brackish waters of Bstua,ries and the ruOllthS of
ri"\""ers. The young specimens of all sizes, up to two or three inches ill breadth, are, however, very
frequent along the muddy shores, hiding in thl' grass and weeds or under the peaty banks at high

water and retreating as the tiJegoes down. When disturbed they swim away qUickly into deeper
water. They also have the habit of pushing themselves backward into and beneath the mud for
concealment. They are predaceous in their habits, feeding upon small fishes and various other

animal food. They are very pugnacious, and have rema,rkable strength in their claws, which they
nse with great dexterity. When tbe;y have recently shed their shellS they are caught in great
nnmbers for the markets, and these' soft-shelled Orabs' are much esteemed by many. Th06E\ with
hard shells are also' sold in Ollr markets, but are not valued so bighly. This Crab can easily
be distinguished from all the other species found in this region by the sharp spine on each side of

the carapax. • • . They are usuall.)' brought to market early in May, but the' soft-shelled'
ones, which are more highly esteemed, are taken luter. These soft·shelled Individuals are merely
those that have recently shed their old shells, while the new eheU has not had time to harden.
The period of shedding seems to be irregular and long continued, for soft-shelled Crabs are taken

nearly aU Bummer. The young and half-grown specimens of this Crab may often be found in
considerable numbers hiding in the holes a,nd hollows beneath the banks during the :flood tide.
When disturbed, they flwim awa,y t}uietly into deeper water. These small Crabs are de....ol1red hy

many of the larger fishes. During flood tide the large Crabs swim up the streams like many fishes
and retreat again with the ebb. They feed largely on fishes, and often do much damage by eating

.dehet!: caught in set-nets, froqu8ntl.-r making large boles in the nets at the same time."!
Besides de"\""onring lit"ing animals, the Blue Crab "feeds on dead animal matter in its various

stages of putrescence, and is one of the many depurators of the ocean. It often buries itself in
the sand, 80 that no part iij visible but the eyes and anterior antennwj these last are then in
continnal motion, the bifid terminal joint acting as forcepg to seize and convey to its month the

small molltUlcons animals for food. The shell is ca8t annually, and theya,re then known by the
name of 'soft-shell Crab,' are very delicate, and in particular request for the table. In this state
t·be Crab is incapable of ally defense from its enerni"'!; the male ns.na.lIy retires to a. secluded
situation for security, but the adult female is protected by a. male whose shell is hard. They are
then called double Crab8.'"

On different parts of the coast, Crabs in the soft state are known respectively as "SoftCrllbs,"
"Bhedders," or "Peelers." The tenus "80ft Crab," "Pllper-sJltl4:1," and "Bncklt>l'''denote ~he
di1ferent stages of consistency of the shell, from the time of shedding untH it hU8 become nearly

IVineyu.nlSoulId ReIJOI'i, lip. 3m, :ms, 468, 1871-'':'2.
'SAY: JOQnL Acad. l'ai. Sci. I'hila.. i, p. 00', 1817.



BREEDING HABITS OF THE EDIBLE CRAB. 777

hard again. For instance, immediately after shedding it is a H Soft Crab"; as the shell becomes
slightly hardened it is called "Paper-shell," and just before reaching its normal hardne68 it is
termed "Buckler."

Oallinootes hastat'la does not appear to be confined to salt and brackish water only, for it has
been known to ascend the Saint John'f.-River, Florida, a distance of one hundred miles, to where
the water i8 sufficiently fresh for drioking.

According to Prof. Lewis R. Gibbes, of Oharleston, South Oarolina, the Blue Crab is abundant

in and about Charleston Harbor, and i8largely taken for food. Average-sized specimens measure
about two and a half inches long tlud five to five and a half broad, including the lateral spine!!.
It occurs, feeding amI l'lwimming on the uot,tom and between the bottom and the surface, in the
deeper water of the harbor, antI in the shallower waters of rivers alld creeks. It is ah'lO found
walking on the muddy borders of creeks or rivers, and on the marsheEl, when the tide i8 out. For

market, these Crabs are occasionally taken by the fishermen in cast·nets while seeking li."b, but the
customary crau-net is a sort of dip-net a.ttached to a pole. In the deeper water, it is sometimes
necessary to entice the Umbs to the surface by means of bait attuched to cords. A.1tllOUgh Blue
Crabs occur in this region more or less throughont the entire searl they a.re chiefly taken for the

market in the spring and early summer months, as they are then in the best condition and most
highly esteemed for theirtlavor. Both bard and soft ahell individuals are eaten. They seem to be
as common now as formerly.

1\1r. Silas Stearns, of Pensacola, Florida, writes as follows concerning the habits, etc., of

Callinectcs in the Gulf of Mexico :
"The Blue Cl'ab is more abundant than the Stone Or-db, and is tlistributed along the entire

Gulf ooaat. It is found out in the Gulf, in the ba;ys and estuaries, and very often in fresh-water
rivers and lakel'! that hal'e close conneetion with some body of salt water. It lives iu the shmtler
waters during the summer months, from about April to No....ember, and retires to the deeper ","ater
on the approach of cold weather, to remain half dormant until the first warm lIay or settled mild
weather. Its first move in the spring is to the grass-covered sboals, where various kinds of fishes

and other marine animals have just depo8ited their eggs, upon which it feeds greedily. All
through the snmmer it is found in such places as these, aeting both as a sca....enger of llecomposing
animal matter and as one of the most dreaded enemies of small fish and their spawn. At high tide

the Crabs come nearer to the shore than at low tide, and at all times the young are more venture"
some than the old. Hiding under patches of seaweed, behind and under logs and roots of trecs

and in the sand, the soung spend the period of high tide at the very water's edge.
"The period of spawning and shedding cxtends throllgh sCl'eral months, probably the entire

summer, for some individuals are found loaded with spawn and others in a soft state during the

whole seMon. This summer (1880), while at Saint Joseph's Bay, on this coast, I fOllud large

quantities -qt. females, heavy with spawn, lying just at the edge of the surf ou the sen-beach.

They were quite inactive, and there were no males among them. While shedding its sbell f and
until the new shell has become suffieiently ha,rd to protect it, the Blue Crab remains hidden in
the mad or among seaweeds. This is the most active of all th£l Gulf species of Orabs. It swims
caaily and rapidly at the surface at times, and its movements at the bottom are remarkably swift.

It is .alao very pugnacious, and not only fights its own kind, but also shows a bold front to its

enemies, including man. The average size of the Blue Cr..lb is about six inches broad across the

shelL
It Being 10 common that people nearl;r e~et:Ywh('re along the coast can obtain any quantity

-forthe mttte trQnb-le of capturing them, tlley have given rise to no defined industry excepting in
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the larger cibE's. Outside; of New Orleans, in fact, there is no regular trade in Blue Crabs. In

the early spring thl'.Y are trolled fro\tl Jeep water to within rcach of a Jjp-net, by means of a piece

of meat attaehcd to a long string. Later ill tIle seasoll, when the water has become warmer, ther

lIIay be (lippell np with a dip-net all along the 1'ihorc. About I'cnsacola, the catching of Crabs is

(~lassed among tlw NIJOrtS. During warm SUlnmcr enmillgs, part,ies of men, women, and children

set out for secluded portiol.lS of the bay shore, where tlley Jlursne the Crabs, with torclH.'S llild jigs

or dip-Ilet~, Jlllt-ii tllf'y are tired. A miduight I-Jl1p[>l\r, made up mainly of the Crahs amI fil><h they

have takeu, thllowloI, and the eujoyment concludc,; with a moollligtit sail humewanl."

THE 81'JJ)E]~ CRAllf,;-LnH:HA E)IARGINA'I.'A, Leach; LInINI1\.. DUBIA, Edwa-rds.

The Sl'idt>r Crah~ arc iuhabitants of shallow water alollg the Atlantic coast, from 'VCl'itcru

Maille to the Gulf of l\lexi(\o. The two ISIlceies resemble one allother ,'cry closel,Y, but the

em./Jruinuta is more thickl,y ('ovcred with spines than the dubia~ whieh is also further distinguishell

hy heil)g' lIarrowcr across tlH' front, and by having a longer rostrum. As a rule, the latter 1'ipeeies

is tlJll.lld IIIon' (~ommold'y' than tIw former in thc ~·er.\- slwJl(lw water near slwre, amI its rauge is

more restricted towunl fhe north, lIot passing be;yolld Cape Cod.

Professor Verrill i>lays of their habits, that" thEW are very common on muddy shores and flats.

They hide beneath the surface of the llIud anu deca;yillg wecds, or amolJg the eel-grass, and arc

ver;\-' 81uggish ill f,heil· motions. 'l'he whole >lUlinee of the hody is covered witlt }lairs, which

entangle partide" of mud and dirt of ntrions ldlldsi and 1'iornetiml's hydroids, algro, and even

barlHwle.~ grow upon their shells, eOlJtril..lIlting to their morcTeady cOllcealmeut. '1'he male,; are

much larger than the females, and huve long and stout elawl-J. l'hey Oft{lll spread a foot or more

aUOS8 the cxteTHlerl legs. The females haye much small"r ami shortt\r legs and conl}m.ratiycly

weak <:laws."l

The Spitler Crabs arc used as bait along the Middle Atlantic States1 and probablyelsewherer
witlJill t.heir Tang!'.

THE KELP CItAB-EpIALTVS l'ROD"UCTUS, Randall.

The Kelp Crah of tilll Pacific coast il' "ea"ily recognized h;y it,; smooth quadrate caral'ltX, with

two distillet. teeth (1) f.>itlH'I' .sil!lj. It is the Illost eommon lllaioid Crab 011 the coast of CalifoI'liia

and Orcgoll, and ill ll~mally found aUiong seawccds 011 rocks, jns t below low-water mark. Its color

is olh·aceom, when aJiTe.l;~

'I'hi.. Crah is occasionally taken for food by the lIatives along the coaRt, but apparently IntI' not

yet fonnd its W~t.... into the SaIl FralltJisco markets. It has ueen especiall.r recordetl from Puget

Sound, the mouth of the Columbia HiveI', t.he Farallolle Islands, Tomales Bay, entrance to Sail

l~ra.ncisco Bay, and MOlltl.lrey.

THE RIm ROCK CRAll-EcfflDNOClutOS I'lE1'IMANUS, Stimpson.

This is quite tt large and n;Jry ornamental red Crab, whieh ii! not eaten, but ig (leca~iollaJl.\'

Bold in t,he Sart ]i'mncisco markets as a curiOl,it"'" It irs procured in moderately deep water auout
the l<'arallone Islands, which lie a short distance oft· the coast at San Francis(,,'O, Ca.lifornia. 'l')w

bod:. of adult 8pcciIllens measures about ten inches both in length and breadth, and the weight

of such sllecimeus is between six: alld Sf.;ven pounds. The carapax it; convex and exceedingly

uneven, being covered with large tuhercles and. granules. The front and. lateral margin8 Oll Bach

side hCltr about eight principal teet.h, and the heak is four-lobed. The right claw 1M much larger

than the left, and both. are covered with tufts of hair, and o,nued with teeth and tubercles. The

)Vineyard Sotlnd Report, p. 368, 1871~J72.

~STJldftlON: Jonm. Bo8tlln Boo. Nat. Rist., vi, p. 457, 1857.
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ground color of the body is vermilion, the ,g'l'anulef; and spines being g'pnerally of a. deep blue or

purple; the entire carapax is ('ov('r('t1 with minute bristles. Am~ordiJlg tn Dr. \Yilliam Rtilll]l~OTl,

who wrote concerning this Crab ill 1-",)i, speeimCIlf; of thif; !;Jlecie" then l'I'adily ~()Id ill 11Ip Sail

Fl':1lWisco market for live and t,ell dollars each. .A cert.ain Ilemi1lHl for thmll fit ill ('ontimwM, bnt

they are apparently brought. to marktlt olll,\' occasionally.

THE SA)/D BLG-IIII'I'A TALPOTDA, Kay.

This is rather all odd 8}weief; or Cmb, re!atl'(} tn tllf' Ilermit Crabs, from whidl, Ilowever, it

dift'erg greatly ill appearance, TIll-' hody i .., ova.l in ontlllle llnd TnUl'(' than half as hl'Oad af; long,

the silles formillg 11 IW,tl'ly regular ('11rn'. 'the npper part. of nil:' hod~', forlllt'd lllo"Uy of the

eephaIo.tltorax, is ('Ollvex and ratlwr plaill, gi viug' a dt,,'idl'dl,Y hug:·1ikp <I ppnar<lIll'\\ to 11]('

el'eatnrl', as ~llgg'(,,~t('d by its eOllllllon lnUlH;'. TIl(' tail, whieh is IOll,c: a Illl broad, is VJ'ei\I"(~t1 up

against the \l]ltlel' 1<Urfil(le of the ho(\y, reaehillg nearly to tlw thHlt. The e,\'ef; are miuute allil

]llaeed at, tlH~ ends of IOllg, ,'lkuder pel! uncles; tlw pl'ineipal antcull:I\ art' ahout as IOIlg' a" ll.w

carnpllX, mul nrc cllrI'el1 and ,~trollgl.r plumose.
'lThiil :-;ppeiNI burrows like a mole, head first, inst'.'fHl of haekwarll. It efm fJl~O l>wim qnite

actiYel~'" amI is f\ollH'times fuund f';WirIllnillg ahont in til(' jl(HIIs left Oil till' t1a.t1" at, low Wit,h'l'. J t

is o(lcasioIHtlJy dng ant of tlu' saml at low·water mark, and il" vftl:'l1 tLmwtl lip hy tllP wan's OIL

sflntl-beachel", hilt it fHWlll" to liv{' ill shallow water OJI snmly IHltlollls ill p:rt:'n-t 1IUmbm'", foJ' iu

scilling Oil one of tlu-' !:HlIHI-lwHches near ,vowl'" Hl.ll fin' "mall jbhes, a larg'l' quantity of thi"

speci(>.<; wa" taken. I t.s color i" :\'(~l1owi>;h-whih',titlll'ell witll Jlurple on tiw hack. It is OlW of til('

favorite artie1e8 of fond of many tishe.'>. ::'tIr. Smith fonml the rOllllp: abn1HlaIlt at Fire Island,

neal' high "\yater~ burrowing' in the saud, TilliS "Iweies is still more ahundallt t:lrtllP!' sonth." 1

'I'hc Saml 13HI: raIl ges frolll enIll' Clul t n Vlori rl a, 1tll t i" 1II1lcit nwJ'p a Imn dall t t (I ward the

SOUtll tllltn at tlle North. Oll the :K(''il' .Im'S(',\' CO[lilt, [lmljJrohauJ,r at OrllE'!' pJa<'eil brlJj('r' south, it

is used hy the tlshermen ll.'<; hait. It j" fn_'qnent.ly called hy them tIlt' ,. Bait, Bug-."

THE HERMIT CRAHfi-EUPAGL'RUs I'OLLJCAIUS, Stillljlfi.OJl; El'l'aGFRl'f> llEHXllAl:Dl'S. Brandt;

El'PAtJl'Ii.C::-; LOXGICARI'FS, Stimpson; ANn ALLIED SPECIES.

Til en' are 1111merouH species of Hermit eraus li '\"ill g' 11 ]JOll onT elml st, iII ,J11 depth.<; from 111 P

sho)';, down to seyeral hundred fathoms. 'l'hre(> Sl)('cips whieh :H'P of large elHmgh :;izl' to he

cOllsidel'(HI as desirabit' for llait oel~m.. howfWf'r, ill loealitie~ Wlll:'re tlll'~C mi;:.:hl bl" l'W"i1y takflll 11)'

tlw fi8hel'm~ll. One of Hle species, 8upaf/lIru-Jj lH:rnlUlrdIlH, if/. frl'(]llentl,Y lLlll'll for ilia t ]1I1J'pO!'<' ill

J<::nglantI, allli coulll as well be utilizl,a here. The other two speeip;;, Ih'illJ!,' ill I'lllHllow wMt'l', art',
E. polliourix llnd R. lOll!Jicarpu~. E. IJernlwrdu-Jj rallgl's from C~P{" Cot1 llOrthwarll, awl from

low-watt~rmark tn tIt'ptll" of fifty fat.hom" ami more. E.}wUicfll'i8 l'allg'ei:' from 1\1 assachu"etts to
FlOrida, amI ocellI'S at. low·wat,er mark, hilt. is mol'(; abundant. on the rocky and shelly buttollIs of

the haY!:1 and sounds, and npoll 0.Ysler-Iwds, E. lOIl!Jica.rpuli mll~es from l\1assaeI11h;etts Ba,y to

the Gulf of l\{f>:xico, and from hetwNm tide le'Vels tn a depth of ten f,ttlloms.

The Hermit Cra1Js protect the hinder, soft portion of thpir bOdies in auy empty Gastpropod

shell of Sllfficilmt size which is obta,ilwble, carrying thiA "llell upon their bad.. They UlOye about

very activel,Y and arc very pugllaciouf;, Their savage disposition« toward {'Hell ol her lIas eal'llcd

for them, in England, the name of "Soldier Orab~," but. both ill Eurorw. and thil> country they are

generall;y termed "Hermits."

1VERRILL: Vineyard Sonml Report, p, 3::J9, 1871-'72.
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B. longical"pUif is smaller than either of the other species, but is more of a littoral species, and
therefore, as a rule, more easily obtainable.

A fourth species, E. pllbescens, might be added to our list of available Hermit Crabs, bnt it is
gen.erally limited to deeper water than the others. It ranges from New Jersey to Greenla.nd, but
south of Casco Bay, Maine, has not been found as bign up as the level of low tide. In Casco Bay
and the Bay of Fundy, it sometimes, but rare1;r, oecms upon the shore, just below low-water mark.

" Aeti ve and interesting Iittle ' Hermit Crabs,' Ellpagurus longiearpwl, are generally abundan t

in the pools near low water, amI concealed in wet places beneath rocks. In the pools they may
be seen actively running about, carrying npon their hacks the dead shell of >lome small Gasteropod,
most commonly Anachis avara 01' Ilyanassa obsoleta, though all the small spiral15hells are nsed in
this way. They are very pugnacious and nearly always ready for a fight When two happen to
meet, but they arc also great cowards, and very likely each, after :he first onset, will instantly
retreat into his shell, closing the aperture closely with the large claws. They use thejr long,
slender antennre very eflicient,ly as organs of feeling, and show great wariness in all their actions.
The hinder part of the bod,Y is soft, with a thin skin, amI one-sided in structure, 80 as to tit into
the borrowed shells, while near tbe end there are appendages which are formed into hook·like
organs, by which they hold themselves securely in their liouRes, for these spiral shells serve them

both for shields and d weUings. This species also occurs in vast numbers among the eel-grass, both
in the estuaries and in the sounds and bays, and is also frequent on nearly all other kinds of
bottoms in the ilounds. It is a favorite article of food for mfLny of the fishes, for they Bwallow it
shell and all. A much largcr species, belonging to the samo genus, but having much shorter and

thicker claws (EupagurU$ pQllicaris), is also found occasionally under the rocks at low water, but

it is much more common on rocky and Elhelly bottoms in the sounds and bays. Its habits are
otherwise similar to the small one, but it occupies much larger shells, such liS those of Lunatia

heros, Fulgur carica, &c. This large species is devoured by tbe sharks and sting-rays."

223. THE LOBSTERS.

THE SPINY LOBSTER OR nOCK LoBSTER-PANULIRUS INTERBUPTUS, Randall.

The well-Imown Spiny Lobster of tbe Eurolwun coast, Palinurus vulgaris, is represented
on the 'Western coast of the Unitc(1 States by a closely allied genus and species, Panu!i"u8
interruptUS". The Spiny Lobster differs from the common Lobster in wauting the large anterior

claws, the first pair of feet being simple and without pincers, ami in having ellofmously developed
a.utenllle or feelers, which are very large around a.t the bage, and as long as, or longer than, the
body. The gills are simila.r in structllre to those of the true Lobster, but number twenty-one on
each side.

The Oalifornia Spiny Lobster, which, in the region where it occurs, is often called simply

"Lobster" or H Cray-fish," attains a total length of fourteen inches, the carapax in Rdult
individnals measuring as much as fh~e inches. Averag-c·sized individuals weigh from three and
one-half to four pounds. One specimen weighing eleven and one·half pounds bas boon recorded
from Santa Barbara, but very large specimens are now rarely taken in that locality. Hi ranges

southward from Point Oonception, California, the most northern point from which it haa boon
recorded being San Luis Obispo. At this place ii is rare, but at Banta Barbam alld to the
southward from there it is very commOD. 'fhese LobstArs generally inhabit rocky ledges. In the
winter they remain in deep water among the kelp, and are captured in lobster-pots; in the

1 VEBJULL: Vineyard SotLnd Report, p. 313, l871-''r.l.
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summer they move into shallower water, and are taken b.y mea,ns of dip-nets. The best bait for

the traps is fresh fish, but an~- flesh will answer for this pUl'pose. The spawning scallon for the
Spiny Lobster is the earl,}' spring, when they are found in abundance close to the shore. At this
timt' they are Jess fa,t than at others, and am not cO.l:lsidered as goml eating; SOllle C1'CU regard
them as ullwholesome at the spawning time, but nevertheless they are eaten more or leas

continuously through the entire year. ,"Vhen abundant near the shore, catehes aggregating five

hundred pounds have been made by a single person in the &hort space of two hours. The;yare

not as abuudant I10W as foruwrly in the 111a008 where they are most extem;ively taken as food,
this having resulted from overnshhlg, espeeiaJly during' the spawning season. There is, therefore,
great danger of the species becoming exterminated, uuless some stringent laws are framed to
protect them.

224. THE AHERICAN LOBSTEB-HOMARUS AMERICANUS, Milne-Edwa.rds.

IWTEODUCTION.-AUbough the Lobster is one of the most imllortant of our food in'<erte­
brotes, careful observations regarding its natural histor~·, and especially its bree(liug habits,

rate of growth, etc., have been strangely neglecte.d. This fact is greatly to be deplored,

considering that the Lobster has recently become the subject of imIlortatlt legislation b.y the
several States which it iuha-hits, and that its cnlti\'-ation by artificial means has been frcquellt1y
attempted. It is now an undisputcd fact {,bat the allllllda\lce, as well as the a,\'crage !JizPJ of
Lobsters bas greatly decreased in our slmllow-water a-reas during the past twentr to tlJirty ;years,
thereby forcing the lobster fislJennen to resort to deeper water, and increasing tho hard<ihips of

their profession. The question has, therefore, ver,Y nat.urally arisen us to wlwth('r this contiuued

decrease can in any W3,}' be checked either by the enactment of proper protective laws, or b~' means
of artificial propagation. Laws for tho protectlon of the LobstH hayf'; hl'i':n passetl by all the

States interested in this fishery, but their want of nniformit~~and the difficulty of enforcing them
have diminished the benefits which it was hopel1 might resnlt. The success attellding the artifici::tJ

breeding of several of our food-fishes has inspired the hope that similar methods might succeed
with regard to the l,obster, and man)' persons arc now awaiting with intere8t th(~ result.s of

experiments in that direction. It is ver,f certain, however, that the breetliug of Lob8!erli can
ne.er be successfully carried ou until we have become acquainted with at least the main features

of their natural history. The artificial cultivation of animals call only progress through the

fulfillment of natural lawa, which must be thoroughly understood before the;\' can be properly
applied. As it is, howe-vocr, t.he would.be experimenter in the matwr of lObster-breeding must
still follow a very uncertain pathway, meeting with numerous failures which llrevious studies

might have averted.
To assist in a small way- toward overcoming tbis difficulty, and a,s a preJimiunry t(l the

industrial report which will appear hereafter, the author has brought together the following few

disconnected popular notes, taken in part from published 'works, but mainly derived from the
observations of intelligent lobatel' fishermen and dealers, who have always cheerfully responded

when called upon for information. It is boped that tho meagerness of these notes wiH act as an

incentive to observers in this line of research.
RELATIONS AND STRUCTURE OF THE LOBSTER.-The Lobster belong!'! to the Ligbest group

of the Crustacea., the so-called Doottpoda, or ten·footed crustaceans, which gl'OUII is again divided

into tbeBrachyura., or sbort-tailed Deeapods (true Orabs), the Anomoura (Hermit Crabs, etc.), and
the Maoroura., or 10D-j:.tailed Decapods (Lobsters and Shrimps). The members of the drst gronp
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range. higher in organization tha.n those of the two lat.ter~ and the Lobster must, th(~refore; be

regarded llR lower in the scale of beiug than our common Umb.
The Lobsters timl some of their nearest allies /lwong the (JOIllInOll fresh-water Ol'iI,y-ih;11 of {IIIl'

rivers and small streams, with which the,'" agrpf'; stroetural1:r in moRt particulars. The prinelpal
dift'cnmccs existing hdwecn them, beyond size a,nd shape, are snell atl would be rl;'adily overlooked
by tIl(' (;ur,nml obHervcl'. Ollt', of tIle lllO",t importallt is as to the number of gills, of which there are

twent,y pel'J't.·ct om'K Oil ('flch side jn tIw Lobi';ter and onl) l:IeventeeJl t.o eig-ht(w,n on eaeh side in the

Cra:y-ti.'Ih. Some of HIe gills a1/:'1o diiJet· ill strueture in the two groups. The other structural
lliffel'CllCel> I](~l'd not. be discussed here, 1101" do we propose to de.'\cri be tb e aUlIt,omical peeu Iiari t,io,'I
of tht~ Lobster ill tllis cOlUle(~ti('l1J, as they llilve bppu fnlly treat(·d of ill 111ll1wroUS seielltHic publica­

tiOllS which are easil.., obtainable. It will Imttke for our purpo.'\e t.o lJa8S over ill review the

priucipal externall'lJuracteristics.

The body of the Lohstel'~ as may he readily ohserved, is made Hl1 of two general diYision",; an
:U1t(~rior one, ealled tlll~ l:arapax. or cephahdhorax, and covered by a "iugll\ shell or shiehl above
and at the sides, and a post,mior one, termed the abdomen, eOllsistillg of siA scgments alJ(1 11

terminal flap, or t-elson. The diviuing liue bl'tweeu tlJC head ami thorax proper, which are both

contained within the carapax., is intlieah\d on the upper surface of the carapax by a trans­

verse, clll'\'ed groove. Underneath the tllOraeic portion of the carallax there are fivt, tranf:\n~rse

segments, corr~f;pondillg to the pa.irs of legs, of which tbe four postelior llllirs arc subequal in

size and much smalh~r than tIle anterior }Jail' or clawf';. All of tLe legs are compose(l of

se\'eral and an equal number of joints; the t.wo p(lst~~riol' ones terminate ill simple points, wuile

the two in advance of them end in small daw:;;. The anterior legs llre very much enlarged, the

joints ,err nnequal in size and vel'S unlikll in shape, the tenllillal joint, forming the elaw proper,
being very greatly developed, ha.rd amI rugged, amI very powerfld. Each segment of t!:,(l

abdomen or tail lcllso has a pair of apPlmdftgl:'s on the lower sido. In the female, the a,nterior fin,
pairs are small and slender, and constitute the so-called swimmeretls, to wldeh the eggs lIre

attached after extrusion fWill the body and during inc ubation. The appendages of tIle posterior

abdominal S(~gIlWiltare large, and each termilJates in two broad plates which lie at each siu(l of the
teloon, In the mule, the anterior pair of abdominal appendag'l~s are modified into the Btifl~m()(l

8tyles,· by meaus of which the sex may be easily distinguished. Tbe thnctiollS of these different

appendages correspond with the same in the Oruy·til':lh, wlJich art, described as foIlow8 by
Professor Huxle'y:

"'l'he Dray-fish swims hy the help of its al,domen and the hinder pairs of abdominal limbs;
walks b.y meaJlii; of the four hinder pairs of thoraeic limbs; la;\'s hold of anyt.hing to fix itselt', or

to ussiHt ill dimbiug, by the two chelate aIlterior pairs of these limhs, which are also employed in

tearing the food seized by t.lw forceps rbig claws] and conveying' it to the month; wbile it seizes

its prey amI defeuds itself with the forceps/'
On the lower side of the body, in front of the claws, are several pairs of variously shaped

small org'dllS, which snrrouml the mouth and suosel've mastication. StHI farther in front are two
long feelers or antennre, and two smaller k>elers or llntenules, aud alflo the two compound e.\'es,

situated at the emIl; of two short, mO\'able stalks. 'l'he carapax terminates in front ill a sharp,

spiny, and prominent projectiolJ or rostrulIl, which reaches Ol}t between the eyes. The gills aTe
situat.ed on each Bide of the body, just inside of the carapax, in two ca....ities, called the bra-nchial
chamberR, which open behind, below, and in front, so that the water bas free entrance.

Three species of true lJObstel's, constituting the genus HomarUiJ, are now recognized by

naturali8ts. They live exclusively in the 800. 'rhe American species, Ho-martU Qimm'ican'UR, in
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which we arc now int.ereflted, is the hlrgest of them all. Xext ill fiizp, and of equal imporiance, is

the European species, IlQmar-us 1'Hlyaris, whicll clif'fi.'r" but sHg'htly from nul' OWIJ, tLIe rostrulll
being llarrower, aud beariug' teeth oulr 011 it::; uPJH'!' margin, Wllill.' iu tlH~ former specie,.; tl.t~~ lower

margin of the rostrnm i,.; also armed with tet-tho The tuinl spedes IwloJlg"1:i to tIlt' I:iQllt,herll llemi"

Hphere and attains a leugth of ollly about fiH~ itlclws. It i" called lJomarwl OIIp15l11.is, and inhabits

the J'{~g'ion of the Cape of Good Hope. \Ye art' Hot aware of it,; heiug' lI:;;cu as food.

Na:\Ie.~For a t;ommOIl allli widely llistl'ibutel1 lIJ:ll'inc llllimal, the AUll'ricall l ..obstcl' i;;

surprisiHgl.r free from the lm.lg list of Yl'1"nacul:tr :IutI local WlllH'S wLidJ ('ul'umber some of (Jllr

1Il0st import:1l1t imLuf',trial fislles, ,m(;}1 as the Illt'Uh:Hlj'lI. Til(', i'<impk tl:I"lJl "Lobster:' [Idong!' to it

WhN°f\Ver it OCeUfJil, aTHI ill only lJ. fl~W rare iustallees 11:1\"t' tht~ fL"hel'lllell dart'li to a"sert tlwjJ' well·

acknowledged right of adding, throngll it~ meall"~ a Hew word to their already I;t)lllewlmt leugtLy

amI iJ.ltl~re,'1tillg vnt~alJUlary, On the eO<1l;t of Rh/Hlt' I,,;l:mtl, Loh;;lt'rs an' SOllJetimes ealll'tl •• Sea·

eraws," fi.'OIlJ their res('Jublanee to the frefih-watel' Ul'a-~'otb]l; :llltl at Sailluel;:t't tilt' ~oOUIJg LohsLeI'
is termed "Gra~s-hopper:'; but such 11allles are not. much lH'WU, IlOr are tlJ(';"o of imjlortance to our
d i s/~u"l5ioll.

Tho diffur<\Ilt Rta-ges during the }Irocefis of Rheddi ng amI suhsl?qnent hardt'ning- of the new

/oihell aull during spa\\"uillg arc designated by dl'scl'iptiH term", f',ut,h <lS" Bbel;: Lobster," "Soft­

"heJl," l, Berried Lobster':' ete., wbieh are tleseribed ilJ full further on.

In aud <Iuout Vinf'.yal'd Sound, :\fao:sadllH't't,t·", two Y:lTietief; of I,o!JsteT;; are n'eoguizt'd, a Ild

the~e are distingnished as " Sehonl Lob~ters" awl ., lioek Lohstm..~," .x "G:rolludholller,'1,"

DECREASE IN NIZE.~Luh8teL'S oceur of all sil',es lIJl to about torty pOUIJds weight, hut the

average size of all Lobsters HOW ~l-Ilght for llJal'ket is pt'Olmhl,\" 1Iot nlJOw' two poulJIIs weight.

H is a 'Yell·att.ested fad that. the a,erage size, Ill> well as 11u:' abumhlllcl' uf Lohst.CI'fi, hillS steadily
lleereascd from year to year dnrillg" tlw past, twenty 'yeoars, llnd tlw market;; art' HOW supplied with
a milch smaller breed, 0;0 to speak, t.!llltl formerl~" 1\ot that LobsteI'!:1 grow ]\,88 rapidly at, tIw
present time than in previous yean" or have hctJomc ill all~" way dwarfclj ill size, but tilt' avaricious

fishing which has been constantl~' carried 011 along almost the entire ext-t~llt (11' tlwir range lUIS

caught up nearly <Ill the larger jlHlividuals and reduced tilt' hulk of those remainiug', snitabll\ for

market, to Ileal' the minimum preAcribed hy law, aHd tbere t11e;\' will prohahly remu,iuo 'Ycrc the

spawning Lobsters carefully protected, awl due· n''''Twd paid to 11k lawl> limiting" tiJe Hize of
those taken for food: w"," might expect to find ahout, aR mall)" l,obAter;; nOW as in any past time,

thongh they mi~llt average llma.\ler in size; hut such, unfortUlJatel,Y. is HOt the ease.
,Tust what the decreMe ill an:lrage SiZl' has heen we IlHn~ 110t Hllfti/:it'llt data to .letermine;

but it, h:u,; occurred so recently and has IWj·u so marked that, llO om' who is familiar with thj' factI;
can refuse to acknowled~e it. A New Hlwen correspondent fOtate;.; that the aVl'rag-e length of the

Lobsters sold in the markets there tooday is about h·1J amI nue-half iIwhes and the anmtge

weight about two pounds, agaiuAt an average leugtll of ahout thirtel'll illt:ht~s lllltI an average

weight of about three amI oue·haIf pounds tWl:'uty year;; ago. A Bostou eorrespomlcut, who has
spent much time in studying the lobster question from a pl'llctical standpOint, writes tbat

"the;\-", decreasetl rapidly until tile law was emwted regulatiug the siz\' of those brought to

market, the enforc-tlment of which arrest(Jd the apparent decrease. I woulu say hert' that tlm

effl:!Ct of a law regulating the size, of those sayed for food iI>, after a time, to hrillg a. wr;\' largo
IIil\iority of those offt:\red for sale to about the legal limits, alIt! 1m improvement can ouly be

looked fur by increasing the limit from time to time."
AVERAGE SIZE A.T FR.ESEN'l'.-l~rolll mall;r fi"henm'll autl lohst<?,r-Ut:\alers along th(J entire

New Engla.nd coast we have solicited information as to the average i>ize of Lobsters taken by
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them in their traps and sold 3.6 food, or roceived at the markets. The repliee were numerous,
and in many cases undoulltedly reliable. In four of the principal larger markets the average
sizes were stated to be as follows, the length given being exclusive of the claws:

Inch_Port1lnd, lIaine -- .__ lot
~ton, ~hnsett8 11-11t
New Haven, Connecticut --- -- --- • -- - -- -- ._ ---- lOt
New York City - - -- -- ""_ lOi-15

The larger Lobsters received at Xew York probably came from Eastern Maine, and the
amaller ODes from Southern New England.

According to the fishermen, the average size of Lohsters taken upon certain sections of the
New England States runs about as follows, the wide range in the figures given in some cases
resulting from the combining of data from different localities:

In",h-.
Coast of }faine., from Eailtport to Portland ,__ _ ___ _ _ 8-15
J);ew!IaDlpsbire_. 11
Vicinity of Boston . • , 10-13
VineyaJ'd Sound to New London, Connecticut ~ __ ____ __ ___ 8-12
Western Connecticut " '- " '. ___ ___ ______ _ ___ _ __ 8-10~

The average size is said to be somewhat greater in Eastern than in Western Maine, but even
at tbe east the smaller sizes are taken to sell to the canneries. On the coast of Nova Scotia
Lobsters, at present, rnn larg-cr than on the coast of 1!faine. According to Capt. N. E. Atwood,
small Lobsters are seldom s~en at Pro"jncetown, Or at lea,at were Sl:'1dom taken there when the
lobster fishery was e:nensively carrie(l on at that place~ In an eutire smack load there would
not be half a dozen individuals weighing under two pounds. '!'he average size of Lobsters
taken in the traps does not appear to remain the same at anyone place throughont the year. In
IU.an;r places they are said to mll largest during tbe summer, or from June until the latter part
of August. This may not hold good, however, for aU localities. About Vineyard Sound, Massa­
chusetts, Loooters average largest in Jnne, and those taken at that time are called 'l June» or
"Sand" Lobsters. They are lighter colored and have thinner shells than thol:l6 caught the
remainder of the year. School Lob.l>ters average about the same in size in the same school, but
the different scbools may differ more qr less from one anotber in the aVer8Ke 8ize of the wbsters
composing them, and some at times consist mostly of one sex and others of the opposite sex,

LARGE LOBSTERs.-The male LoMters are said, as a MIle, to attain the largest size, and in
most localiti""8 they averag:e larger than the females. In some few places, however, we are
informed that the females average largest, and where this occurs it may poS8ibly result from
the greater protection accorded the latter BeX. A correspondent at Provincetown, MaMachu­
satts, e8timates that the targer females attain there a length of a1)ont fifteen to sixteen inches,
and the larger maJes about eighteen to twenty-two inches. Although large Lobsters have boon
mostly exterminated from onr coast, we Htill occasionally hear of the capture of individuals of
uuusual size. From fishermen we have obtained information regarding three monsterindividua.ls,
weigbing respectively thirty-Jive, thirty-eight, and forty pounds each, but no notice, as to the
year when they were taken. Lobsters of over forty ponnds weight have boon reoorded, but we
are inclined ro look upon thC$e gianta with some distrust, as we cannot ascertain that fJJlY of t.h6m
were actually weighed. .From more reliable sources we learn tbat sixteen to twenty~ftve pound
Lobsters, althongh by no means Ci?mmon, have boon, and still are, OCClWJionaUy round. TheY do
not seem to have been confined to any one part of the COliSt,.8$ they a.re.~ all the way
frm. E aatp ort, MaiDe, to New Jerse:y.
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1lfuclt of the infQfU18tJOIl regarcUng large Lobl>teN was obtained from ]ob8tef-dea{e~, who
Ilave bad them f\)f' gale ill their unu:kli'ts. A deaI~r at, .New HavNl \"ot<\t\':8 that twent.y ;rM,:rB ag(l

twelve to slxtNm pound .Lobster,~ were C{)ffimoD, hvt during the pa~t ter< ~'cars it l..-ob8ter weighing
t~n pouad.s has beN! rarely 5€NI. A E,,!!.t()/1 dealer wriW,l; that durillg tut" l,\\€It lSeason (l8BO) he
bas received amI ,,"old Beveral Lob$t~~l"'" weighing from tWrJVll til nft,een }munds cael:.. On th{}
NoYa Seoti", QUast, teU-IWUll:d Lobste1'8 art1 1>11-id to be Cf)lIlfU(lt! now. The di.m~msiQI1S (Jf these
he.wy individuals are ::IeldmIl giveu. A spe\',imt:n taken at Boothoa.r, M:line; and said to weigh
betW,*l\ thirty fHHl forly pQ.lluds1 h~l(l bn~,h Jarg~ dawB tha-t thl"cJl1('~t from Qne of them WaJ> equal

to th&t of au entire m'dinat'y-~izl..>dLoh",ta, Another speeituen, weighing thlrt''y-(ixoEl pounds, bad
a Jengt>h. of fbur feet. SbY~llte('.U to tWOI)t5-fo\1r Found Lob:;,ters lUe fliated to m~aB"N froUl th...ee.

t,c three llnd oue-hilif fe""t lQng~ fl.Ild telJ-p011IH]W'S from t,wenty ti::> twenty-four inches. A lJiucteen­
pollnd Lol:mter, I'ibi{;pti!. from :Ea,~trort, ill 1875, mCl18ured three f.eet tin; hlfJhes in. leugth, the­
claws being cighteen inche<llm\g l~nd eight ineh\',i; across.

Lldl-G:E LoBS1'ERS ON 'l'R£ COAsT 0:1" E!lel..AND,-A1tbough the Europeatl Lobl>wr uen~T

a-ttainoS the extreme size of the America,n, stilllltrge iudh~j(}uahJ are oeeasiolllillr met with. Mr.

Frank Bncktand makes tnl'; foH<,)w(ug record,; of t\\cge Lobsten; {)Uootved OJI thfl Mas.t of the
BritiiSh Islands: "The deepeT tbe water a,nd foe fartber from tho SlW'l'e, the larger an': thl) Lobsters.
'J:b.e Skye and the ()l;ltMy Lobstbn, ar~ probabls the largest ill the Britiell I~la]}d\;. At St.
Ml\.w~s. we bea:ro of two tDbgt,e.rg~ one te-1l poundij and tlle otber lJiUB lUl,} tbrBe·fo[)l't.b~pound&,
aad at Durgan llDd Senn(lIJ of one of thit"teen lWunda. A. large Lobster Wa& caught ill a large

earthenware pot at GosJ)Ort ill l87a:; he weighed f(ight pouuds teu OUll,eea-. In :MaJ',. 1815, a
Lobste!', wElight twelTe ponuW1, was fouml at Saint'.. BaYl G-uermwr.'» Atll)tller specimen c~U1gbt

at Ramble, near SDuthampton, w~s said to have weighed four~~n pOUlH}S,

COLou..-Tbe color of tb.~ Lobswr is .,0 ...-aded a.'> to abnoet def.y ac(luu\~ de.g4riptitw, e"eu
in single individuals. It may be detlcriboo in a general Wll:Y all cvusjsting of a- groundwork uf

;reUQW or yell(lwifill.red, co\·~ with spots or nlotlJillgB of green, or more ra.r-ely blae. The
mottlings a.re mQst numerous and dense upon tbe bUlk, whii", i::>n the sides of th~ caral'u and
!mv{ll'Surfaooa of the clawlS tbe- yell(}w generall;y prooQminatelS. Al<Jug the lowe:r edgtl of tbe
earapax, ou l'looh ll,iffil, there i& q Ilite a broad marginal band of bIu,," Qf MUlISh coloration) which
M;W extendJil ~ &hort distanoo up lh~ posterior IDargin of the c.aralmx. Just, above tbis band,
which b88 a di8tinetl.~· detlned edge, the y€llow (ranging iu jlltensjt~· from II. light yellow to a deep
orang6) hegins, 11lld miJoY 00 beaI'1y plain f(lr quite a breadth, or be\)ome at OUell COY~l'cd with
.roundish spots of dark green Dr greenish or browni8h D]ive) whitJll jtll}~ase in 8iu~ and »e{'.(llDe

m.ore ~l()~lr placed toward the doc$itl f;url'u.ee l wlwre they o,"erJa-p to SUM a.u extent that the

yeUl>w Reldolll tihows through. Tlljs comujllu,tion fr~l1ently l-'roduces a "'My da.I'k colorat,ion on
the back, whlen sometimes appears asa greeni;;Q·blook. Oftel) the tllltire OOf<iPIU: and abdomen
88$Q.tb1!l 'Q, very dark l!!hade 0\'61' ue-al'Iy an tb~ sides lUI weU as bock. Sometime<; the spots are
fewer jn number than ordinary and stand apart frOID one M!other, ~:ven on tbeo back, prodllA,'i'llg
the 8O-cal1ed. "Spott&1. Lobo;terI;." The ween colQr is often roplaeed by dift'el'en~ ~hlldes of Mue.
Uooa.6ioutt.1l3 & reddish oolora-tiwu will pT611omina«-. over th~ entire> ea-raJl&S.. The tostJ.'Um is olive
groon, the spines it bears being of Q deep, rilih rod. 'l'be Jl,bdom~t\ correS1IOlldlS in ro~rldngswitb

the G&t'8pax. The d~pressed liue nmniag along the <Senter of tbtl blWk (If tlw ClIffipax {-s distinctly
tnM'ked, being ~ne.ra.lly dltrk groot!. The t.ail·ti&:ps s,l'lil bordered along thl;lir posterior ma.rgius by
a baIid Qf dark o-live brown.

Th~ upper .surface of the bi~ daw~ bas a delCidedly .reddigh Qr orange CaBt, the colol' deep­
~ning towards tb~ E'1ld~, wbilJb al~ 11 -.,,'ery deep rOO, fl\dillg Qut tv OJ, wb'tiilt~ t.:olQl' j1l6t at tb.tl till<3.

/jijy
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Ow'r tid;; groundwork the outer margin of the elaw has a broad banding of da,rk olive brown or

black, awl numerous large spots of the same color cover more or less of the remaining surface.
l'he under sides of the large claW8 arc almost alwJl.;Ys un orange of variable illteusits, the terminal
joints being more intense than the inner ones, wbich are more or less marked with green or blue.
"-'he otlwr leg~ are much lighter below than the elaws, with greet! or blne markings, especiaIl,)'
ahove amI at the ends of the joints. The tips end in dc(;p urange red, while t,he bunches of hairs
which ornament them and other llal'ts of the body are almost a ruby rell, when the specimen has
just beeD taken trom the water. The soft skin covering the under surfae-e of the abdomen, and
the Hwimmerets a,re of a faint piukish color, due to the presellce of lJIultitudclS of very minnte~
spots.

These color variations of Lobster.s probabl;r depend, to a certain extent, upon the cha-racter
or color of the bottom inhabited by them, hut some of the varieties caunot 00 accounted for in
that mauneI'. The character of their food ma,)" also have some infiuellce in the matter. Lobsrers
obt.ained from rocky bottoms more or le8>; co\'ereJ with sea we-eds, and from da.rk grassy bottoms,
are said to be generally much darker in color than those from sandy bottoms, a,nd also to average
shorter in proportion to their weight. Lobsters from open sandy bottoms arc Hot only lighter in

color, but, also appear to be, usually, brighter. We have several recorded iustances of red Lobsters
from sandy bott-oms, some of thl\ >;pecimens examined having been nearly as red as Lobsh~rs

ordinarily are after boiling. Nearl.}' white Lobsters also occur occasionally in similar situations.
Oue of the most curious color varieties we ever saw had numerons round, bright yellow spots,
ranging in size from very small to ahout half an inch in diamet,er, scattered without order over
the entire botly. It is well known to all consumers of Lobsters that the shell of these animal"
qllieldy changes to a uearly uniform brigbt-red color on boiling.

DrsTRIBuTION-GEOGRAP. ICAL RANGE.-The American Lobster ranges along the Atlantic
coast from DelawJlre to Labro.ulor, and has even been found as far south as! the northeastern corner
of Virginia. A correspondent at .1ohusoutown, Virginia, informs us that he has seen two or three
stragglers taken in that neighborhood, and he believes them to have wandered naturally to that,

far southern limit, as he cannot acconnt for their being carried there through the agency of mau.
The vicinity of the Delaware breakwater can he regltrded wit.h greater certainty as their southern
limit, for there the,)' OC(:llr in moderate abulJdance, and are oecusioDally Jished for with lobster­
pots. Tbey are also sometimes taken on tlw fishing banks oft· Cape Henlopen alld Cape May.

The stonework of the Delaware breakwater seems, however, to form Quite an attractive IJlace for
them at prellent, thongh previous to its construction thlW may not have existed there at all. The,)"
may be caught in the immediate vidnity of the breakwater in lobstel'-pot~,and are also incidentally
taken in "gill-nets and Oil hann-lines, but the fishery is not carried on reglilarly, mainly on account
of their scarcity, and partly from tlle fact that the IJots are liable to be disturbed by the anchors
of vessels seeking the protection of the breakwater. Mr. Burbage, of Ocean View, Delaware,

states that he has occasionally seen small Lobsters in the surf along the beaclit, near Indian River
Inlet.

Along the New Jersey coast, Lobsters have been recorded from a few places, but, are no·
where vcrs ahnndant. .A fisherman of long experience about Cape May writes that he has never

seen Lobsters in tha.t region. Off Monmouth Counts they occur near to and south of Nave­
sink. At Long Branch and Atlantic City smaH amounts aro taken annually for local 'consump­
tion and for shipment to :New York and Philadelphia. Lobsters are more plentiful on a fisbing
ledge of rocka lying a short· 'distance off Long Branch, and those found near the shore are
supposed to be summer visitants from this loealit.y. Several instances of large LObsters are
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recorded from thi" region-two in particular from off Atlant,ic CitYl weighing twenty and twent,y­
olle pounds each.

After paRsing the New Jerse;r coast, wt~ gnon come to the J'(~g-i()n where Lobsterg are more

continuously abltndant. At oue time they were common in N{lW York Bay, hut the establisllmellt

there of large factories, Wllich IJollllte the watcrsl has almost exterminated t,hem alHi dwarfed tiJo

size of thotle remaining. rj'hronglwllt Long Island Sound, Lobster!; are moderately abundant,

and are fished for at several localities. They become much more plrntiful in the neighborhood

of Fisher's Island, Block Island, ~roIltal1k Point, the Elizaheth lRlalHls, Martba's VineYard,
and NomaD's Land, all of which regiom, furnish a very importallt summer fisherJ'. Nearly 1111

favorable localities Oil the Massachusetts coast abound in Lobsters, though overfishiIJg has
nea.rly depleted some sections, a.s at Provincetown. New Hampshire support", a limited lobster
fishery.

'!'he :!vIaille coast flxcels aU others of the State8 in the ahundance of Lousters, which ar1,O more
or les!:! uniformly di!:!tributed from Porthuld to Eastport, l'ome loealitiel', however, being' more

favorable to their existence than othen;. The fishery for this State i~ mllch greatm' thau for all

the other States eorn bined, MassachIIsetts raIlkin g next.

The Provincia] coa·st, or at leaf:.t the Nova Scotian part of it, is said ro be more prolific in

Lobsters than Maine, though the fi shery there is not of a.s long stauding. We have little data as
to the relative abundance of Lobsters on the Newfoundland and Labrador coasts, but they art'.

apparently less common than to the 80uth.

llATIIYMETRICAL UANGE.-Tbe Lobster ranges in depth from abont low-water mark to at

least eighty fathoms, and the fishery is regularl,r carried on in some localities in depths of fifty to

sixt,y fathoms, especially during' the winter. At Eastport and elsewhere OIl tlw Maine coast,

in the summer, they are oC(',,'1sionallJ' left upon the shore by the recedillg tille, either concealed

nnder stones and seaweeds or partly buried in the saud. During t.he same season thej~ may

also be freqnently seen about the wharves of wille of the :Maine sea-eoa·st toWIJS, attracted

there by the refuse thrown O\'er from the canneries. Twenty to tbirty years ago, or before

the fisherJ-" h~d made much advanooment l Lobsters were of' mucb more common occurrence

in the littoral zone, and were often gaffed from the sbore by the early fishermen, Even to-day,

in some places, the pots are set in such shallow water that they are exposed at low tide.

Several accounts of this shore fishery have been reserved for the industrial portion of the

present report.
As explained elsewhere, Lobsters move towards the shore in summer, and away from it, or

into deeper water, on the approach of cold wea.thpr. During the principal fisiJing seasoll, which

includes the warmer half of the ;rear, t.hey are most. abundant in depths of a very few to about

fifteen or twenty fathoms, and it is wWIln t.hese depths that th(~ pots are mainly set.

OFF-snORE RANGE.-Lobst.ers have been recordetl from the fishing banks off Nova Sootia,

from the .fishing banks and ledges of the Gulf of Maine, I>\ueh as .Teffn~'y's Ll'Alge and Caslle's

Ledge, and from othor more southern off·8hore banks. 'rhey have also been taken from the

stomachs of cod caught on George's Bauks, There is, however, no off-shore lobster fisht'r~-.

FRESH AND BRACKISH WA'l'ER,-LobsteI's will !lot live in fresh or brackish watN, although

it is an uUlICttlt.'<l question as to wbether a slight admixture of fresh water is harmful to them or

not. ThilY are canght at the mouths of large rivers where the water is deciuedly brackiRh on tOIl,

but when placed in surfuce cars at the same localiti(~s they are said to quidd:f perish, iudicating

that the water must be much mortl salt at the bottom.
OJU.RACTER OF THE BOTTOM,-Lob8ters prefer rock~', gravell,)-, and sand,)'" bottoms, and,
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in shoal waters, especially those which are more or less covered with growths of the larger

seaweeds. Vegeta.tion is not, bowe\rer, essential to their well-being, for they live on the barren

sands, as at Provincetown, Cape Cod, and on rocky, swny, and ha.rd bottoms, wherever they

can find food. At the mouth of the Ba,}' of Fundy, they are said to occasionally occur on the

mud, and this fact is recorded of them in other localities, On rocky bottoms they remain

more or less concealed under alld among the rocks and stones, watehing for their prey. In

the Bay of Fundy and elsewh('lrc they are often seen lurking under stones at low water,

and about the wharves. The lobster-pots are gener.tlly set upon gravelly and sandy bottoms.

In many localities the young, under eight or ten inches long, are often abundant in shallow

coves or bays, which are more or less filled up with kelp and other large seaweeds. Iu such

places as these the,Y have been couimonly taken iu the beam trawl used by the United States

Fish Commission for bottom fish, in Long Island Sound, Narragansett Ea.;y, and Vineyard

Sound. One cause assigned for the great decrease in the abundance of Lobsters in Plymouth
Bay, Massachusetts, is the raking over of the rocky bottom for 1mh rno&>, which indu&try i8

carried OIl to a very great extent, thereby uDcoyering and destroying the young and damaging

their grounds,

MIGRATIONS,-Tbe Lobsters inhabiting the shoaler grounds in summer move into deeper

water, as a rule, on the approach of cold weather, and return again in the spring. In some

localities, however, a few Lobsters are said to remain in moderately Shoal wat-er the entire year,

especially toward the soutb. But all Lohsters do not leave their deeper abiding places in summer,

for they appear to occur in greater or less abundance in all deptbs at all seasons. The extent of

the fall migrations is not very great, but the Lobsters move off beyond the influence of the extreme

cold into slightly deeper watel', generall.y not far away, where the temperature remains milder

a,nd more uniform. Those who fish for Lohsters in the winter have, therefore, to set their pots at

a greater distance from land than in the sutnmer, but the winter fishery is of slight importance

compared with the summer.

Lobsters are said to approach the shores oj;" Nova Scotia in May and to recede from them in

November, their 'Winter quarters being in depths of ten to forty-five fathoms. Ip the summer
they are abundant close t,o shore. At the mouth of the Bay of Fundy they generally come into

shoal water in April, and move oft' again in October or November. During the summer

months they abound under the shelter of overhanging rocks and among the kelp near shore.
About :five or six weeks are taken up by these migrations. They do not move in a. body, but
approach and recede gradually, as the temperature of the water changes. Tbroughout the coast

of Maine the spring and fall migratiollil are about the same, but vary more or less according to
the character and temperature of the different Sl;'~OIl<i. In the summer, theJ-' enter the numerons

ba~'s and indentations of the coast line, which they leave again in the fall. They leave the

shallow waters of the coast of New Hampshire in December or November, and can be caught
during the entire winter in depths of twenty fathoms. Boston Harbor has always been famons

as a fll'lh:ing ground for Lobsters, but in the fall it II!! complfltely deserted by these crustaceans,
which repair to t,he deeper waters of Massachusetts Bay, where a winter fishery can be carried
on. A sudden cold spell is said to send them off rapidlJ-', and they have been known to entirely

disappear from shoal water in the course of a. day or two. Lobster tiBhin« ceases at ,Province­
town, Cape Cod, the latter part of September, a8 the Lob8~ become scarce after that time. In
Vineyll.rd Sound the fall migrations extend into the deeper holes not far diatant from the· snmmer

gronnds, but some individuals remain in comps1'3tively shallow water the entire year. Tb,esame

i.a true of Long leland Sound, where Lobsters do not move far from their 8tW'lmer hQunts,bnt
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merely !'leek the protection of deeper water, wherever they can find it. The !'leas011 p;enerally lasts

from April to Octouer. Off New Haven, Coullectt(Jnt, Lobsters are occasionally taken ill willtt:'r;
on the ueeper oyster banks, while dredging for oysters.

SCHOOLL'-O.-Although Lobsters do not appear to l5chool in the same manner as some

fishes, still they orten congregate in larger or swaller moving bodies, which travel from place
to place, as though in search of food. On the central and sonthern New England cmH;ts,

especially ahout Martha's Vineyard and Noman's Land, two kinds of Lobsters are recognizeel

b;-.' mOiOt fiahennell-" School Lobster"," amI "]{ock Lobsters" or "Ground holders." The latter
are said to remaiu more or less cOlltinuonsly in one plane during the entire fislJing sea.son, while
the former ar(~ migratory amI uncertain in tl1eir mOYcment.s. Tht'sO two kinds of l;obsters are

also stated to differ more Or less f,'om one another in appea.f<tflce, especially all regards color, and

the Rock Lobsters are supposed to average heavier tha.It the School Lobsters, when of the same

lengths. To what extent this habit of schooling takes place we ha,e had no means of ascertain·
ing, but for a short period during the spring and fall migratiolllS it, is probabl:5' more common
than at other times. During the regular summer movements, the larger or stronger Lobsters

are said to lead the schools, and the maimed or crippled ones to straggle on behind. The
schools are apparently made up more or less of Lobsterll of uniform size, as the fishermen will

often catch the same sized Lobsters in their traps for a certa,in period; after which thii:l size dis­
appears and linother takes its phwe. These changes are said to occur suddenly, aud during
some years quite frequently.

The strongest proof of the schooling of Lobsters is We fact that they will suddenly appear

in great numbers iu a region where noue have been canght for several days, and as suddenlJ'
disappear therefrom without apparent ca.use. It is possible that the habit of sehooling arises
solely from the necessity of migrating, and that, while thes ordiuarily li,e more or less scattered
over good feeding bottoms, yet when their common feeding ground becomes exhausted, or the

temperature too severe, they are impelled to desert it in a body for some other more fa.orable

looality.
ASSOCIATION OF MALES AND FEM.A.LEs.-The male and female Lobsters generally associate

together in the same places, in about equal proportions r but some curious exceptiolls to this rule
have been recorded. Capt. N. E. Atwood, of Provincetown, Massachusetts, writing in 1866; states

that at that time about ninety per cent. of all the Lobsters taken at Cape Cod were females, while

to the northward of Plymouth, on tbe west side of 'Massac1msett,s Bas, seveIlty~ftveper cent. of

all those captured were males. In and about Narragansett Bay, the fishermen claim that, during
July and August, about 8even~eighthsof the J~obsters taken are females; while during the bala.nce
of the season the two sexes are about equally abundant. At Eastport, Maine, it is said that, as

a rule, more male Lobsters are taken than females. The above statements must be taken with

fIOme grains of allowance; from the fact that the fishermen ma.y not a.l-wa.ys be able to readily

distingnish between the two sexes, especia.lly in the case of femall'S not bearing eggs exterIlally.
The rude and hasts manner in which they bandle Lobsters would al.so preclude their discriminating
between the soxes with certainty, even though thl"Y were well acquainted with their anatomical
di1ferences. Prof. B. I. Smith examioed quantities of Lobstlill'S in the Provincetown market,

on two ooCl1o!1ions, in August and September, 1872, without finding any decided differences in

the number of maleo!! and females. At Eastport, Maine; his examinations were made with even
more thoroughDeaa, and with the same result. Professor Verrill also states that he haB found
the males and females about equall.y abundant in ma,rket supplies received from Ne\'I' Lon·

dOD, Stonington, and Waterford, Connecticut. It is p08sible that, at some seMOnI'l, or under
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certain conditions the males Iwd females ma~: li\"e more or less apart from one another, but

the observations of scientific men indicate that this separation is not IOllg cOlltinned, if it
occur!:! at all.

3oIr. S. 1\-1. •Jonnson, of Bv..qtOll, has recently aSl:!ured 118 that the great preponderance of

females still holus true in the case of the Cape Cod region. Of the supplies received from there

at Boston, uUring the summer months, he feels certain, from long-eontinueu observations, that
nearly if 1Iot quite ninetr per cent, are females, awl about seven-eiglitlis of these bear spawn
externally, The section of COW'lt from which these Lobsters are obtained extends along the outer
sjde of Cape Coo, from off Highland Light to WooU End Light. Tl.le Lobsters examined at,
Provincetown, by Prof. S. 1. Smith, in 1872, may have eome from the bay !'!idc of Cape Cod, whence
Provincetown is suppose<l to receive its supplies for home consumption. The females may t(',sort

to the shallow waters of the llUter side of the cape to spawn <luring the season when the fi~hery

is carried on there, and this fact, if' true, would readily account for their grellt abundance in that
region, as has been notkel1 for so long a time. The males and femmes approach and recede from
the shore together ill thc fall and spring.

WINTER RABITs,-Fishermen generally agrf'~ that Lob8ters do not trap as readB)' ill the
winter as in the Immmer, even though the pots arc set on what arc supposed to be their winter
grounds. The reason assigned for this il'; that the;y are not as ea,ger for food nor as aetive in
their movements in cold weather as ill warm weather. 'l'his may be true to a great extent, but

we think it is equally probable that the;y are scattered over broader areas in the winter,

and their hailIlts are not as casils fouu{l. Evidence ill proof of this idea ha<:! been recently
furnisbell us by a prCl1llinent Easter1} dealer, who ha.'l kept large 11uantities of Lobsters in confine­
ment for the winter trade. The bottom of the area given up to their keeping is very muddy, and
the surface of the water sometimes freezes over to a depth of twent,y-two inches. On the
approach of cold weather the Lobsters bury themselves in the mud, leaving only the long
!luteunm, the e;yffi, tbe tipl,! of the claws, and perhaps a small portion of the front of the cara.pax,

projecting above it. Over some parts of the inclosnre the \\'ater is so shaUow that tbe exposed
a,ppendages (lall be readily seen from the snrface. In these positions the Lobsters lie, presumably
all winter, ullle!>s ui8turbed~ but whether or not the;y feed regularly has not been observed. Ift

however, a hoop-net, properly baited, is lowe1'(ld in front of them, they are not slow to enter it,
plainly indicating that they am still attracted by the bait" and it is just the sa.me even aftt'J.' the

surface of the water has become a sheet of' ice. As the ice breaks up toward spring, and &ftcI"
ward~ while the drift ice still remains in this area, the Lobster>l become more timid and canqot be
caught. They also seelll to I e easily frightenel1 at loud noises, and perhaps retire deeper into the
mud, for bait H'jlpears to have no attraction for them at such times. It is not possible, however,

that thes could be influenced ill this manner in deeper water.
It is a question which may never be definitely decided, wbether Lobsters bury themselves in

the same manner in deel) water as near shore. The temperature there would nndoubtedlY remain
more favorable to them than in sballow water, but many of tbose caught in the pots in winter are
!!lore or less co\'ereu with mud.

MOVEMENTS.-Lornstcrs bold quite closely to the bottom and seldom leave it, unless it way
be to escape an enemy, when they have been seen to exoonte a sort of swimming movement
backwlW:d, by means of their tail, darting up from the bottom~ but quickly setWng downaga.in.
In moving abotlt, they S&'.m to skim over the bottom, using their four posterior pairs of feet,
the anterior pair, or big claw$, being held rigidly out in front of them, with the tips pointing
inward and not flU a.part~ The tail is wso spread out and well expa,nded at the 8QDl6 time. The



GHOWTH OJ? THE LOBSTI<:R. 791

movement" of Lobsters ean he easily studied in the shallow cars in whieh they are kept for

markot, }lrOYiding there are not too many of them, It.", the hottom of the car should Dot be covered.

Their actiolls appmtr ea,sy and graceful, and their swimming Jlowers may be t.e8ted by dipping
them out with a scoop-net amI a1lowing them to fall back again. If allowed w fall in tail foremost,

a gentle flap or two of the tail is sufficient to giVf: the body the proper slope in the water so that

in sinking it falls obliquely amI rea{\he~ bottom by a more gradual motion than would be the ca"e,
if it fell directly downward. During the downward movement tlw tail mayor ma;r not be kept in

motion. But in C:lI'W the spcdmen is thrown in head first Or sidewise, if it be in gootl, lively

condition, it. may give several vigorow;; flaps of the tail to right itself~ and eveIl swim off ill one
direction or a,nother for a dishHlce of several feet before sotdin g down as in the former easc. As ft

rUI(l, however, the Lobster must be regarded as a bottom animal, exercising its power of swimming

only in caooa of cllIergfmcy.

We h:1\'e made the above remarks to correct the current impression among many people that
the I,obster is a free swimmer antI moves about in schools like many species of fish. For this
belief tlleN~ is no foundation in fact.

GROWTH, SHEDDIJIW, ETC.-Soft-shellc(l Lobsters occur at all seasons of the year, hut appear

to be much less common iu the Willh'f than in the summer. The period of their greatest abundauee

is from .June tu Septemtmr or October. There i~, therefore, no strietly defined slwdding period,

and no possibility of determining, from preseut data, how often Lobsters shed. The shedding is

connected with the growth of the individnal, and when the hody Ims att-a.jnctl such an ilH~reas(it1

volume that. the bard coveriIlg or shell can no longer eontain it, the latt.er breaks open, and the

Lobster comes forth ill a 80ft state, alHl eonsiderably enlarged. The pOl5sibilit,y, therefore, exists

that in good feeding regions Lobsters ma;y shed more frequently than in poor oneJo:\, for in the

former it is natural to suppose that the growth would he more mphl than in the latter. Absolntely

llOthing is known, however, regarding this fact, and we mllgt await future observations before

generalizing. During the younger stages, shedding goes Oil quite rapidly, but as the Lobster

increases iu age it is probahle that the shedding periods hecome much less frequent, amI in ,er,Y

old iudividnalo; may ('Rase altogether. There is, bow(~\·er. no conclusive evidence to prove that

llObsters ever attain a limit in sizc beyoud whicb there is no further growth. Large indh"itlnals

are occasionally taken with a very thick and heav;y shell so scarred and worn as to illdicat(~ a

prolonged and se\'ere service. At times, the edges amI ang-Ies of the shell and the exposed

prominences of the claws are completely worn away. La.rge Bltrnacle" are often found npon tho

8he11$ oflarge Lobsters, and this fact il,l frequently cited as evidence that the Lobster had ceased
shedding, or a.t least had not shed for several seaSOLS. But after having examined the slates

used hy the United States Fish Oommission as collectors tor oyster 8pat, in Che"apeake Bay, in

1880, the writer CM tlO longer reganl this proof as very oonvincing. In the course of a month or

two the common Barnacle of that region, a species of Balanus, which bad attached itself to the

slates in much greater abundance than the oysters, had attained a diameter of neady an inch and

gave promise of growing much larger in II short space of time.
. The process of shedding is very interesting, and has been frequentlj" Witnessed, althongh it·

has never been minutely described by a competent observer. ,The following account hus been

furnished us by Mr. 8. M. Johnson, of Boston. As a preliminary, the carapax g'enerall;y, but by

no means always, splits lengthwise along tht~ middle of the back, often with flo clean Cllt, quite to
the rostrum. Otherwise, the carapax merely separates wideJ~' from the abdomen, on the ul)per

side. The abdominal seg-ment-! are the firt>t to be withdrawn from their hard inYffltment,l and

1 This 1& contmq to what hu.ppens in the fMlh-water Croy-filIh.
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8S soon as they uro me they are used in extricating the anrorior portion of the body. The entire

process requires a great amount of violent struggling and pulling, the claws occasioning the

greatest difficulty, from being so much larger near the tips than at the base. Their fleshy
portion, however, becomes somewllat soft and flabby so as to be easily extensible, and capable of
being compressed down to a smaller diameter. The basal joint, called the thimble by fishermen,

breaks lengthwise across tbe narrowest side, whe,re a groove naturally exillts, and the base of

the next succeeding joint splits in the same way. The remainder of this second joint, and the
following larger oue, are compressed and flattened upon the upper or inner side, where the
shell is thinner than elsewhere, the thin area being oval in outline, distinctly ma,rked off from
tbe surrounding ~Hlrface, and more or less mmked with irregular, elongate, depressed lines.

Preparatory to shedding, this area, by the absorption of certain of its elements, becomes a thin,

soft, and extensible membrane, or may be entirely absorbed away_ No other hinder,ances lie in

the way of the passage of the clawB proper, which can be sufficiently compressed to work through
tbe next joint above them. althongh the latter remains hllJ'd and firm.

The layer of skin which is to form the new shell begins to take on its distinctive character

before the old one is cast, but does uot barden f{> au;y extent. In this state it assumes a dark­

green color and give.s rise to the commou fishermen's term of "Black Lobster," which is llsed to
designate the Shedders. AI;\ the bard shell is cast, the soft skin exposed l)resents a velvet,..like
surface. The process of shedding gol.'s on rapidly, as often happens iu lobster-cars wbere the
animals have been placed awaiting shipment to market, Lobsters which have had no marked

indications of shedding, when plat.-'€d in the cars, have cast their coat within a day or two

afterwards. The hardening of the new shell also progresses rapidly. On many Lobsters the

newly fonning shell can be seen inli<ide of tbe old one, and more or less closely adhering to it.
lt appears like a thin, semi·transparent~gelatinons lining of the old shell. and in some instanoo8
can be readily peeled 011' from it. Soft-shell Lobsters are sometimes called "Cullingl:l," and those

in which the new shell has become slightly hardened a,ro named "Paper-shells."

Just before and after shedding, Lobsters remain quiet, almost dormant, and more or less

concealed under soones or among seaweeds. Statements differ as to whether Lobsters seek
food while in the soft shell state. They are said to be captured in the traps at times, often

ioo great numbers; but as the food ordinarily preferred. boY them, aud especially the baitings

of the traps, reqnire hard surfat'les for their mastication, we do not know how to account for
their presence in such situations. It is well known that hard Lobsters wbich entered the traps

in that condition have shed therein, but in all such cases the east skin Bhould be present
when the traps are brought to the surface of the water. It is possible that soft Lobsters are
attracted into the traps by the smell of the bait, without the possibility of eating it. Moat
of the soft-shell Lobsters handled, however, are captured before sbedding. Very many are often
obtained in this way, but they are not considered good eating, as their flesh is described as
thin and watery. They are mostly used. as bait, although it is stated that they are also 80M to
the canneries. .

13oft·shell Lobsters are more snbject to dangers than the hard·shell, being helpleB8 to protect
themselves. They are greedily devoured by many species of fish, especially the cod, and are

even tlaid to be attacked by hard·shell individuals of their own species. When caugbt at this

time, even if returned at once to the water, the slight handling they receive is said to generally
kill them. Remaining, ae they are snpposed to, as mueh as possible out of harm1sway, and
probably not feeding while in tbe 80ft state, the mortality ia undoubtedly Jiu.tch leN than as though
their habita oontinned the same.



PROCESS OF SHEDDING. 793

The length of time required for the hardelJing of the llew sbell has lleVt~r been recorded from
observatioll. Tbe :fishermen\; statements regarding it disagree, but the hardening goes OIl

probabl;y more rapidly in warm weather than III cold, as in the case of the edible Crab. A careful
obsern;r at Wood's Holl, Massachusetts, says that the shell becomes quite firm in the (',ourse of
twenty-four hour8. After three or four days it is suppused to be lmrd enouglt to enable the
Lobster to go in search of food, but the hardening' probabl.y continues and the sbell increases in
thickness, even though it be very gradually, until the next shedding period.

A short time befure shedtling, the Lobster is said to be yery full of meat and in the best
possible condition for eating. This would seem to result lJat.uraIly from the increasell quantity of
flesh which must accllmulaw within the shell preparatory to the Lohster's assuming a larger Si7.e.
While shedding, but more especially while ill the soft state, after the Lobster has expanded to

its new size, the flesh is considerefl lly mo"t people as unpalatable, although it ill probably as

harmless then as at an.y time. The fishermen abhor soft Lobsters as a rule, and would not eat
them under anycircuUlstance.., but customers are occasionally found. One fisherman corr&;pond·
ent yery al)tly expressed his dislike for them in the following terms: "They are sometimes eaten
by aristocmts, but never by us." It sOOms very strange that soft Lobsters should be so unfayor­

ably regarded, when we consider that the edible Crab is ill its best condition j1lilt afrer shedding.
The female Lobster probably casts its shell soon after its spawn is batched. TIIfl eggs are

attached so firmly to the swimmeret/:'l that they remain hanging to them even after the young have
gone forth, anll there is no other way of getting rid of this great encumbrance to the a.1Jdolllen
than by shedding. This occurrence has been frequently observed in other species of crustacea,
and probably happens in the case of the Lobster. In foot, we have numerous recorded instances
of female Lobsters bearing spawn nearly ready to hatch, aQd with the new shell in process of
formation. It is the common belief of lobstermen that Lobsters which have lost a claw, or been
seriously maimed in any way, do not shed until a.fter the injury has been repaired.

Prof. G. O. SarI' describes the process of shedding with the European Lobster, HomantH vul·
gam, as follows:

" The process of cbanging its skin is ver~t tedious and dangerous for the Lobster, which may
be imagined wheu it is known that not only the outer 8hell is changed, but even BOrne of the
inner parts., e.g., the stomach-bag. The process occupies considerahle time, and while it is going

on the Lobster is sick and utterly unable to escape from its cnemil's or to defend itself against
them. It is therefore but natural that under such circumstances it very easily dies in the traps.
Even after the change of shell is over the Lobster remains weak for some t,ime. It therefore
hides among the stones at the bottom of the sea, and mmains there until the new shell has become

sufficiently hard and its strength has retUl'Ued.

"The earliest changing of shell which I observed during my journey was ill the first part of
July, near Tananger. I here had an OlJportunits of observing a Lobster eng'agel1 in this process.

It had ,just been taken out of a lobster-box, and could he handled without offering the least resist·
anoo. The shell on the back was bnrst i~ the middle, and the taU a.nd th(; feet were nearly all out
of the old Shell, while the largest claw ouly stuck out half its length. This lattt'l' pm·tion of tbe

cha.nge of shell is evidently very da.ngerous, and, although I observed it for quit.c a while, 1 could
see little or no progress. It is certainly a painful and dangerous proces~, and probably many 11

Lobster loseB its life at such times. Immediately after casting ita shell the Lobster is loan and
miserable, ~Ild only obtains its proper condition after the lapse of considerable time. According
to my observations, the change of shell takes place chiefly during the month of Jol;y. It certainly
hap~ that 80me ch.aage later) bllt by far the larger nnmber llPpea.r 'to shed during that month."
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Tho following note regarding the shedding of the European J.obster, abstracted from a rellort
by a Danish natnralist,l goes to confirm our previous statement, that the females shed soon after
spawning:

"After the Lobster has emitted its roe, aud the youug have left the mother, sbe begins to
shed. She therefore goes to safe plaees, and does uot seem to care much for food while the old
skiu is ooiug loosened; the shell finally opens in the back, and the animal goes into the water
naked. It: then looks u.s if it were covered with velvet, on account of the considerable formation
of cells which is going on all over its surface. These cells afterward grow hard through limall
particles of lime amI form the new shd!. This shedding of the shell goes on from the middle of
,Tul.... to September, but not at the same time all along the coast, iJeillg earlier in the southeru and
later in the northern part. The Lobster thus gets sick, as it if,! called, toward the end of JUJHl

near Sogndal, aud the exp{)rt must then cease, as the mort.'llit.y among them becomes too great,
while near Karmo it is still in a healt.hy condition till July 15. Farther north the E'lhedding of
tlw sbell begins stiHlater, al1d Lobster may be caught all through Jllly."

RATB or GROWTII.-Nothing is known regarding the rate of growth of the Lobster for any
extended period of time. Just how many years must elapse before it reaches a length of, sa;y, ten

inches has never been determined, llor can we expect to solve this problem without a long series
of careful observations, whi(lh it seems almost impossible to make. It is well known that· the
Lobswr increases in size only when shedding. As the old shell is cast away the soft body rapidly
expandli to a certain extent, and then soon becomes inv('steu again with a new hard coverillg.

KUQwing the frequenc.y of the shed(ling periods, and the amount of expansion at eaCh, we could
easily determine the age of Lobsters of all sizes; bnt these are the very data which are lacking.
It is probahle that the rate of /,,"I'owtb is not the same at all shedtlillg periods, but is greater ill the
younger 8tages tban in the older. The eadytrullsformation frolll the embr.vo to tIw Brst perfect
lobster form are all accomplished during a single season by several moltingl'll but beyond tbiN
}leriod we know nothing accurately concerning the intervals between moltings, but in a medium­
sized LobBter they probably occnr only oncc or twice a year.

We have collected from several sources a few data as to the amount of expansion at certain
stages of growth, and although we cannot vouch for their accuracy, they are probably not far

from correct,. 'rho measurements given ID'e for the length of the entire body without the claws.
One Lobster eight inches long before shedding measured ten inches after shedding; another

measured ten inches before and twelve inches after shedding; a third te.n and one·half inches
before and eleven and three·fourths inches after shedding; and a fourth ten and nne·halt' inches
before and twelve inches after shedding. If these measurements had all been taken with care
they would indicate that the rare of growth was not always the same in difterent individuals of

about the same size.
'fhe lobster fishermen have very different notions regarding the ages of Lobsterrs, and while

some contend that· they attain a marketable size in two or tbroo years, others extend the period to
eight or ten years. The matt.e.r is one of considerable importance. bearing as it does upon the
framing of propel' protective laws, and the feasibility of lohster culture and breeding.

Mr. Frank Buckland, in his report for 1877, gives the two following Dotes on the frt1qnency
of shedding and the rate of growth of the European. Lobster. They are not, however, very
satiefactory; and we cannot believe thltt the American lobster 8heds as frequently after the
first year or two.

"According to some careful observations made at tbemarine laboratory, OOllcat1Ieau, it

,I AXEL BoBCll:: om det Dor&ke Hummerflll1reog dew Histone. Copenhagen. 1868-'69.
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Bheddin!-:S.

appears that the first year the Lob"ter sheds his shell six times, the 8ccond ;year six times, the
third .rear four times, and the fourth year Unne times.

"The following table shows the rate of growth ill a Lobster after each sheddiug of its shell:

.'ll~~~~.·I·· ".-~~,~-;-;;(~ .... "-
,

I ,----r~-·-I---···--I

I

: lnr-~~ IOunc:.c. I Drach/ms..
Eighth - " .. .- 2 , 1 If

:S::~;~:::.:.:.:.:.:::·::::::::::? :t '::::::: ..:J ~
! Twelfth --"... 3j- --.. 1 g~

I Thirteenth _ ""... 4 "",! lilt
: I'-"urt<>euth ." ,... 4, 1 I 4t

REPRODCCTJON-GEKERAL RE1>IARKS.-Cornparatively little has ;yet been made known
regarding the reproduction of the American lJObster amI t·he hahits of th(1 fNnale durill:; tlw
8pawnil1g seaSOll. This is very unfartuuat,\ oonsiderillg the important Vearilli( of all 8Uch.

information upon the qnestion of the artificia,l breeding of Lobsters, which, if it is ft'asibJe, mn~T

ere long have to be undertaken in order to replenish our already dimillilShpd supplies. JI<\llY

obstacles hav~ beeu mentioned as standing in the way of sueh an enterprise, but from the
favorable beginnings already made in }Jurope, as well a" in this country, we aJ'e inclinE'd to
believe it will terminate succc"sfully.

Most of our larger crustaceans, including tIle Lobster and common Crabs, although Jiving:
mainly npon the bottom when adult, have free-swimming young, which, Its SOOIl as the~' leave the

egg, and for a more or less prolonged period, lead a- very erratic life. Not only, howm"er, do tIle
ha.bits of the young generally differ very wiuel,Y from those of the adult,s, but the appeamllce amI
structnre of the two are as willely unlike. As described under "sheddin/!," the Lohster grows
by a series of molts. A molting: or sheddir~g of the skin indicates tllat the aniwal ha.." grown
too large for its inelastic outer coat. Kow, the very young, or the larva', as the~' arc sometimes
called, grow in the same manner as the atlulti5. ,,"'hen t,he higher nustacealIl'l fir~t It:a.ve Hie e~g-s

they are very unlike the parent, having a vel'y much simpler structure alid often resembling oue

of the lower groups of crust,acea,llS. The larva of the Lobster, for iust,ance, is somewhat similar
in structure and appem-ance to one of tbe sinlplest groups of Shrimps, the f;o.(~aned Schizopm]s.

The free-swimming lln,bits of the young furnish SOllie of the most serious obstacles to the
breeding of Lobsters. The embryos, afte,f hatching, rise to the !!nrface of the water, where tlJI'y

spend much of their time, and are horne hitber and thither at the mel'(~Y of tlw currents, being
often carried be;yond the favorable influences necessar;y to their development. III malJ'y Lobster
regions along our coast, in calm and clear wt:ather, large quantities of the ;yonng may bfl dipped
from the surface of the water, in the eddie!! and smooth Btrea-ks formed by tho meetiug of tidaI

currents. In these quiet spots the varied minnte animal life characterizing the upper strata of

the sea a.re collected together in the same manncr as bits of wood and clusters of seawcc(l, wlIiell~

from their larger size, are more familiar to the dwellers upon OlIT COaMt. III storms weatht'r this
surface life descends, in greater part, to 10'Wer levels. This vagrant lifo of the ;young IJohf;tel'S
exposes them t{) the attacks of all kinds of predaceous surface-feeding Ruhnals, wbit:h con1iumc
them in immense Dumber~. In this manner a great mortality occurs-a much great.er one,
undoubtedly, than would arise did the ~'oung remain upou the bottom, where tber could find ~oine

Bhelter and protection from their enemies. 'l'he means of caring for and protect.ing tliese wayward
young !W.ould be the first consideration of the would·be Lobster-breeder, and iu this matter he will

prOhttbly encounter his greatest difficulties. The length. of time reqUired for the young to attain
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the adult size is another matter of prime importance, as the breeder's success must also depend on
his producing an early harvest. The age of what may be considered adnlt Lobsters (ten to
eleven incheR) is not knowIl, estimates by different observers placing it all the way from three
to a dozen years. If the latter estimate be correct, we would be almost forced to consider lobster.
breeding as an industry impracticable from the start, as the care, during ten or twelve ream, of
the number of young necessary to prodnce salable Lobsters in marketable quantities would involve
an expense quite out of proportion to the prices which could be obtained for tbem. We very
much doubt, howe'Ver, this prolonged extension of the immature stage of the Lobster, although
we have no tHreet proof to the contrary. Lobstermen, as a rule, consider that Lobsters grow to
be ten inches long in the course of three to five years, amI they base their conclusions mainly
OIl the fact that the increase in size at each molt is considerable; but this q:.Iestion is discusscd

elsewhere in this report. We do not pretend to say that, in case the slow growth of Lobsters
is proved, breeding would be without many good results; for1 if the growth and habits of Lobsters
could be well understood, mnch care and protection might be accorded them, which would
materially increase their nUIllbers. Any new and carefully made observations on the spawning"

babits and growth of Lobsters would be gladly welcomed by all who are inwrested in the lobster
question, whether from a scientific or a practical standpoint.

SPAWNING SEASON.-Lobsters appear to have no defiuite spawning season, as they are
found with eggs1 in different stages of development, during tho entire year. According to the
statements of lobster fishermen and others who have had abundant means of observation in this
line, spawning takes place mainl,Y from March until September. It should be remembered,

however, that the winter lobster fishery is of very much less importance than the summer, and
that during the former seMon the number of Lobsters handled does not in any way compare with
the number taken in the latter, 80 that the proportion of spawning Lobsters to non"spawning
ones, in the two seasons, may not be as great as would Seem ro appear. WillUlr observations Oll

tbe natural hisrory of the Lobster, as well as of many other of our marine food invertebrates, aJ'C

very much desired. It is said that on the northern New England eoast, from Capo Cod eastward,
Lobsters with spawn about ready for extrusion from the bod.y begin to appear abundantly in
March, and with the spawn or eggs on the outside, as well as hatching, are most abundant from
June to September. In the Bay of Fnndy, Lobsters spawn principally from the last of June to
the last of August. Southward of these limits the spawning season begins earlier.

Considering, now, the fact that spawning Lobsters occur throughout the entire ~"ear, we are
left without data as to the frequency of spawning in each individullJ Lobster. Did a short,
definite spawning period exist for each year, we might assume that Lobsters spawned only once
a year, or at least we could assert that they spawned no ofOOner than once a year. The only way
of determining the fact positively would be to study individual Lobsters for a certain period of

time, in their natural ha.unts a.nd under natural conditions, and everyone knows how difficult
such an undertaking would be with most marine animals.. As it is, the possibility exists of
Lobstenl spawning more than once a year, and there is no evidence to prove that they spawn
with any exact regularity as to time. We have the I1tatements of several individuals, some
published and others not, ro the effect that quite fully developed eggs aresometimea apparent

in the ovaries when the Lobster is carrying spa.wn on the outside of the body. But tbe:re is no
way of determining bow long a time must elapse before the second lot of spawn might be
fertilized and made ready for extl'usion. We are justified in believing, however, that, as ,3 rule,
Lobsten spawn but once a year. In the Lobster, as in many other marine lldlimaJs, only a portion
of the ova is fertI.liZed and developed a.t eaeh8p3WDing time, often leaving the ovaries still quite
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expanded with their contents, and therefore we must always expect to find Apawn in some stage

of development within the adult female, whether she is carrying external spawn or not. This
statement will serve to explain to lobstcrmen the fact, which tbey often regard with some
surprise, of females carrying bot,h illterllal and external spawn at the same time, tbe formcr, of
course, far less developed than the latter.

The ma.ture ovaries form two elongate lobes of considerable size, on the upper side of the

body, just witbill the Abell, and immediately before spawning Lobsters arc considered to be in

very good, if not the best, condition for eating; it is probable also that at about this stage tbe
spawn first attracts the a ttmltion of most fishermen.

HAllITATS WHILE SPJi.WNI~G.-Xotbing definite seems to be known regardiug' the haunts
of spaWniIJg Lobsters, or as tD whether ther chan,!;{e their ground at. sucb times. It is prohable

that, to some extent, tlwy do prefer certaiu localities for this purpose; Imt <1S Lohsters with
spawn are taken by the fishermen in their traps at all seasons of the year, and ill all depths, this
rule cannot, by any means, be regarded as Ulliversal. B;y assuming that certain regiolls are more
favorable for the development and hatchiug of the eggs, we can readily explain the great prepOlJ­

derance of female Lobsters with spawn on the sandy shores about, ProvincetowH, Cape Coo,
during the summer months. Yet, in direct contrast with this region stands nearl;y the entire
coast of l-laim', rocky ill the extreme, where Lomters are even more ahundant, and whue they
proba.bly reproduce in equal proportions.

SIZE OF SPAWNING LOBSTERS.-Lobsters do not generally begin to Bpawll until they have

attained a lengtlL of about ten and a half to eleven inches (exclusive of the claws), which is abont

t,he legal size of ml1rketable Lobsters. Weare illformed by several correspondents, however,

that spawniug Lobsters have been taken as swall as eight, nine, and ten inches; hut. f>tlch as these
arc very rare. It is probahle thM, the~' becomt~ mature at ill smaller size at the SOllth than at

the North, as Lobsters average smaller in Southern New England tban in Northern New
England, and yet the age may average the same ill both cases. Mr. S. M. JOllIlSOll, of Boston,

who has handled man.y thonsands of Lobsters, states that he bas never secn from east of

Cape Cod more than two or three specimens bearing spawn under ten aud a lmlf iuches. Be
thinks that but few begin to spawn mucb under eleyen inches in length, and this siz!', in his

opiniou, would be the proper limit below which none should he sold in order to fully protect the

loIpecies.

PA..IRING.-SO far as we are aware, no olle has ever witnessed the operation of pairing in

Lobsters, and all that we know concerning it is mere conjecture. Many of the female Lobsters
obtained from sandy bottoms, as at Provincetown, Oa~~e Cod, are said, by obsen'ers, to have the
carapax more or less abraded along the top, and also somp.w}lat worn over a limited area upon

the sides. This has led the fishermen to believe that, ill pairing, the female Lobster lies upon her

back with the male on top, clasping her about the carapax with bis claws. 'Vbile ill tbi..

position any strong agitation of the watpr by tbe waves in slight depthl5 would probably cause
the pairs to oscillate backward and forward, and might. account for tbe abrad{'d carapace.. of
the female, which are said to be of comlllon occurrence. 'I'his story h~ been tohhlS by several

reliable parties, entirely independent of one another; but we cannot stl.y how much reliance

should be placed upon it, and the evidence is certainly vcry slight.
A large New York dealer in Cmy·ji!shcs, who keeps large quantities of these lobster-like

crustooeaus on h:lud dnring their season, sa;ys tilat he hB.8 fI"equently witnessed them pairing, and
that the males and f(~malescome together belly to bellS, with the claws of ODe tightl,)" chlsping

.thoeeof tbe other, and spread Ol1t so as to form with tile bodie8 a rude y.fjIJaped. fig-ure.
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Nv"'MllER OF EGGs.-The Lobster, like many other crnstlWeans, carries It very la.rge amount

of 81mwn 011 the exterior of the body at eacb spawning time. The munber varies with the age
and size of tbe Lobster, but to wbat extent is not known. Mr. 1:.\. M. ,Johnson, of BOl:>tOD, 8tates
that two and II half pound I;obsters henr externally, nil an aVf'rage, abollt tweut;r thousand eggs
at a time, according to 8everal careful computations, made by comparing the ,,,eight of a certain
number of eggs with the weight of the entire mass of spawn attached to the swimmerets.

Two females which I examined at Eastport, Maine, in the suwmer of 1882, gave the following
result-s as regards the llumber of egg,.. earried Oll the swimmerets. The first $pecimen, measuriug

13g inches in length, had 875 grains of eggs, there being 20 egglS to a grain, making a total of
17,500 eggs. The see-ond specimen measured 13 inches long alJd carried 480 grains of egJls r with

25 eggs to a grain, making a sum total of about 12,000 eggs. Neither of the above specimens,

howe,~er, appearerl to have their full quota of eggs, as many of the bunches seempd to have been

more or less brushed away, probably by rough handling. Tn the last specimen, especially, had all
the bunehes ht\cn of equal and full size, the number would have bl;lcn increased thUy one-half.

According to Mr. Frank Buckland, "the [Bnglisbj Berried l ..obster carries five bunches of
egg!; on each side underneath the tail, making ten bunches in all. I have counted the eggs in

Olle bunch and find that the,re are 2,49fi, making the number of f'gg~ in this one lobto.ter 24,960.

Lobsters are found with berries aU the year I'ound; Maroh, April, May al'e the months when they

llre fnJle/o!t."
DESIGNATIONS OF SPAWN.-Lobster sllawn is variously dcsignated, on different parts of the

eoa.",t, as "spawn," "roe," "eggs,n" berr.y," "seed," ~'pea,""sweethrt' ad," '~coral,"etc.; but in mm~t

places it i~ known simpl;y a·s "spawn,'~ "eggs," or "OOrry." On the Xoya Scotia coa~t the term
"coral" is sometimes useel to designate the nearly mature spawn while still within the botly of the
Lobster, and after it has passed to the outsid£' it is called" eggs." In the Buy of Fundy the t.erms

" cora.]1 "roe," and "swee.thread " refer to the spawn before extrusioll from the hody, and they

lIlay also be used in a similar way OIl other parts of the coast. In some portions of Long IsIlJ,ud

Sound, J.Jobsters with external spawn are call<>d " Black-egg Lobsterl,l.'1

THE SPAWN AS FOOD.-Before the spawn has passed from the body to the external appendages
it j!oJ ver.y much esteemed as food, and is gent\rally eaum whenever it can be obtained; it js also

c:omned. The external 8pawn, however, although 8omet,imes used to garnish fish dishes a,nd
su.Iad8, js not u8uall,r regarded as edible.

EXTRUSION OF THE EGGS, ETC.-The spa,wning of the Lobster is aooomplished in about the
Slime manner as with the Cra;y-fi8b r regarding which many more carefnlly recorde{l observations

are extant. According to Huxley, the foounduting materia.l of the Cray.fish, which it; ext,rudeid
from a small aperture on the basal joint of the hindermost pair of legs, is a "thickish fluid,

which sets into a white solid after extrnsion." 'i'his substance i8 deposited by t,be male Oil the

tllorax of the, female, between tbe bases of the hindermost pair of thoracic limbs. The apertlll'eS

for the outward prussage of the eggs are situated on the basel'; of the second pair of legs, back of
the large claws. The eggs, .. asthey lell;ye the apertures of the Oviducts, are ooated with a viscid
matter, which is rNldily drawn out into a short thread. Tbe end of the thread attaches itself to

one of the long' hair::> with which the swimmerctsare fringed, and as the viscid matter rapidly

hardens, the t'gg thus becomes attached to the lim b by a stalk. The operation is repeated until

somNimes a couple of hUlldred e,ggs are thue glued on to the I!Iwimmerets.. Partakingin the mo\-C­

ments of the swimmerets, thes are washed backward and forward in the water, and thus aerated
and kept free of impurities."

Tllll lWQcess of dev~lopment is slow, and the young, When first ha.tcbed, bear -a general
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resemblance to the parent. For some time after they are hatched they hold on to the swimmerets

of the mother, ltml are carried about protected by her abdomen. As they bceome more active
the,V sometimcf'. l('an~ tlm mother when sue is resting quietly and creep about a f'1llOrt distance off,

but quickly retuI'll HI her 011 the first somhlanee of danger. A few days later they gradually
forsake her for good. The curlier Htagt~S of the embryo Lobster dltl'er considerably from tlJOse

of the Cray-fish, a:;; dm\crihed furthf'r 011. The eggs of tllf' I~ob"tf'r ,Ire probably extrmled in
a similar manner, and a,re attadwd to the swimmerds by the same viseil1 8uhstance. Aceurd­

ing to somc AmCl'ieHn ObSCITcrS, 11011'C\'cr, the yi.seid substance is nrst extTadcd from the openings
of thp odduets amI apP\5ars as a thiel" glohular llla8~, which is brm;lwd back over the /:lwim­
meret,,, by t,he J1lo\"ement" uf the posterior pair of thoraeic legs. The eggs a,re ::;aid to follow
immediately afterwards and to be sprea,{\ about ill the same· lllallm~l'. Becoming' tim."! ;;ecul't'I,Y

attached to the sWiHllller{its, the,\" remain well protected awl are kept eOllstanti.. a£rat-ed b,\· the

mov<mlellt;; of tlwst' posterior flaps llnt,il the ,",'Ollllg are hatchell. \Vithollt flirtber oUf>ervltt-iollS
we canllot f\trougly indorse the idea of till' yiseid material lwing first t'x;~retetl; hilt if SUdl

occurs ill the lwgiullillg, there is still no reason wily the eggs liay not be also eo,ere-d wit·ll the

same substancl' as they are la-id. The egg" are not attadwd to the smooth surface of the

swimmerew of the Lobster, but to the long, slender hairs whicb project from along their sides.

III that w>t,V tUf'S hfl,ng more IOOl'!l\l'y and can he gi\-ell freer motion.
SHEDDJKG A:PTJ::R SI'AWNING-.-.At;; ('xplaiIll:d under 'lshedding"/' it is probahle that, fiR a

rnle, the frmmlt'R shed their ::;helL'l SOOIl aft.f'r their eggs are hatched, a;; t-lH're i;; no other waS of
riddiug thelll.'lelve8 of the broken eg'g-shell;; adlJering so firwl,v to the swimmeret.'$ bS llIeaus of

the tough little threatls. Lobsters ·with yery ripe spawn have freqnentl,\' beNl SI'Nl in a coudition

preparatory t-o ;;b"dt1illg, thu;;, ill a measure, (\orroboratillg the abon; conjecture. According to

Prof. S. 1. Smith tllis ghcddillg after spawning is known t{l OCellI' in some of the Crabs. This
peeuliarit.y is also aflirmc([ with rq~ard to the European female I~obster, as descl'ibed el;;ewhere.

DEVELOPME:"T OF 'rIlE Yl'ltTNG.-Thp earlit,r mubr,\'onic stages of the Lobster have been

:studied by Prof. S. I. Smith, of Yale Colleg-e, wll08e ohsernttion8, however, exteuded over oul'y a.
limited period. '.rhcr were madp at· ""'ood l ,, HoH, Massachusetts, and New IIa,vcu, Conuf'eticut.

Bggs with the embryos well adnlm:f'll, t.akell from the females J\Ilts 2, lmd t.he shape of slightly
elougah_~ 811h('l'oids, about 2.1'''''' IOJIg" ;lnd l.!Jmn, across. "Dne si(le i.'l rendered yery opaqlH.I dark

grt~ell hy the unabomrbed yolk mass, while the othel' 8how~ the eScs a8 two large bla~k 8potS,

and the red pigment spots Oil thll etlg.! of the carapax, bases of the legs. etc., as irregular lines

of llink markings. Fully one·llalf the embryo is still occupied by the llllub80rbed portiou

of the ;yolk. The eyes are large', ll(~a.rly round, and with it central portion of black

])igment. The five pairs of ceplml0·tllOl'll-eiclegil arc lllll:limilar and of about the sa-me

size, except. t.lm main branch of t.he first pair, which if! milch larger than that of the others. .

The subsequent development of tlw embryo within the egg was llOt obser\'l'd."

In tbe ae-eoullt of bill obilt'rvat.ious, l'rofessor Smit.h goes on t.o deseribe suell of the emll1'yollic
stages followiug hatching as be W<l,g able to obtaiu. From his IOllg awl teclmieal def\cript.ioflS we

extract only those portioHH whieh can be best 1]mle-rstood by the gcucml reader, amI wltieh it will

be well for the breeder to become acquainted with to a,id him in hi~ pructicallabol's. \Ve wonld

stiggest here that tlw breeder hiumelf, or some iutellig-ellt man in his eUlplo,\~, should familiarize

himself with the workings of an ordinal'S low-l1ower microscope, in order that he ma-y follow the

development of the young Lobsters under his care, aUII ob8er"e whether thc;y arc doing- well or

die off SOOll after hatching. Unless such pre(~aut-ion8 as these are taken, he might- cOlltinu<~ to

work fot a long time completely in the dlU'k, and withont knowing whetbf'l' be wal.'! making
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progress or not. A continuous series of observations would enable him, at all times, to follow
the success of his experiments, or determine, perhaps, the causes of his failures.

The exact number of cbanges or moltings which take place betwecn the last egg stage and
the first stage having thc general shape and charaeters of the adult, is not known. Professor

Smith observed three such stages, but supposes others to be wanting. His account of these
stages is as follows:

liThe following observations on the young larvre, after they have left the eggs, have all been
made upon slwcimclls obtained in VineyfLrd Sound, or the adjacent waters, during July. These
specimens were mostly taken at the surface in tlle daytime, either with the towing or hand net.
Thl"Y represent three quite different stages in the true larval condition, besides a latm' stage

approaching closel;y the auult. The exact age of the larval of tbe first stage was not ascertained,

but was probably only a few days, and the,Y had, most likel.y, molted not lllore than once.
Between the third stage, here described, and the. last there is probabI;y an intermediate form
wanting.

"}i'irst gtage.-Tn this stage the young are free·swimming SCWzOIlods I about a third of an

inch (7.Smru to 8.0mm
) ill length, without abdominal uPIlendages, and with six pairs of pediform

cephalo·thoraeic appendages, each with the exopodlls developed into a powerful swimming organ.

'fhe eyes are bright blue; the anterior portion and the lower margin of tbe carapax and the
buses of the ll'gs are .'>.peekled with orange; the lower llillJ'gin, the whole of the penultimate, and
the basal portion of the ultimate segment Qf the abdomen are brilliant reddish·orange. The

antellnre have large, well·developed scales, furnished alollA' the inner margin with long, plumose

hairs. . The anterior cephalo-tboracic legs, which in the adult develop into the big claws,

are exadl,y alike and 110 longer than the exterior maxillipt'ds. The pediform (ourer) branch
is, however, somewhat stouter than in the other leg',;, antI subcheliform (bearing an imperfect
<lIaw) j the legs of the 8eeond and third pairs are similar to the first, but net. a" st{lUt. The legs of

the fourtb and fifth Jlairl> are still more slend-er, and st:rliform at the extremity, as in the adult."

Very rudimentary llrallchim or gills are obl>erved on all of the legs and t.he external maxillipeds.

~'TJJe abdomen is slender, the second to the fifth segmelits each armed with a large dorsal spine,
curved backward, and with tIle lateral angles produced into 10IJg spines, and the sixth segment
with two dorsal spilles. The posterior margi Il of the last segment is armed with a long and stout

central spine, and each side with fourteen or fifteen plumese spines or setm, which are articulated

to the margin.

"Ill this stage the young were first taken July 1, ",hen they were soon swimmin~ rapidly
about at the surface of the water among groat numbers of ZOCle, 1flegalops, and Copepods. Their

motions awl habits reeall at once the specieI:' of 1J1Y8i6 amI ThysanopQda, but their motion8 are not
quite as rupid, amI are more irregular. Their bright colors render them conspicuous objects, and

they must he readily seen and captured by fisbes. They were frequently taken at the surface in

diff:erellt part.s of Vine,vard Sound from July 1 to 7, and several were taken off Newport, Rhode
Island, as late as Ju];\" 15, and they would very likely be found also in June, judging from the

stage of development to which the embryos bad advanced earl;y in May in Long Island Sound.
Besides the 8pecimens taken in the open water of the Sound, a great number were obtained July

6 from the well of a lobsteN3mack, where they were l:'lwimming in great abundance near the

surface of the water, having undoubtedly been recently hatched from the eggs carried by the
------------~"~~------

''1lle Sl'biz<lpodA Il-t'e a group <If Shrim¥', Jowf'r in o:rgnniMtion tban our oommon Abriml' (Grangon tndgm'iB), lUId very
uhllndant along the ~ew England ()O.'1Rt. They generally swim in, illrgc schools, either Ilt the lIUrface o:r At intennedillte
depths between the snrfaQe and the bottom, often ut some dinllnce from land.
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female Lobsters confined in the well. Some of these specimens lived in vessels of fresh sra·water
for two days; but all efforts to keep them alive loug enough to obser\'e their molting faill'd. They
appeared, while thus in coufinement, to feed principally upon very minute animals of different
kinds, but were several times sel;Jll to devour smuJI Zoere, and occasionall,r when mueh crowded, so

that some of them became exhausted, they fed upon caell other, the stronger ones eating the
weaker.

"Second litage.-In the lIext l'Itage the young Lousters J.Ja"VC increased somewhat ill size, and
the abdominal legs of the I:H:~COlld to tuc fifth segments have appeared. The rostrum is milch
broader and there are several tcctil along the euges. The basal segments of the antt'lJllulre baye
become defined, and the seeondar;y flagellum bas apIlNtred, but is llOt Slibdivided iuto l!egmcnts.

The antcr)fioo and mouth organs lliwe undergone but slig-ht changes. The first, cel,ha.Io-thoraeic

legs are proportionally larger and stouter tlmll in the first stage, amI havc become truly cheli­
form. The succeeding legs haye changed little. Tho Cllilloui of all tile lcgf! and of the external
maxillipeds have increased in size, and the branchial procesl:les arc distinctly lobed along the

edges, and have begnn to assume the form of' true branchire. Th(~ 8l~gmelltsof the abdomen have
the same number of spincs, but they are relatively somewhat, smaller, and the last segment is

relati\'ely smaller and broader at base. TIle appendages of the second to the fifth spgmeIJts differ

considerably in size indifferent spedmens, but are nearly as loug a::; tIIP st:>gments themsclves;
their terminal lamellre, however, are represented onl;r liS simple, sa.ck,like allPt:>lldages, wit.hout
sign of segmentatioll; 01' clothing of hairs or setm. The pellulf.illlatc Hegmellt is still wit.hout
appendage.s. Specimens in tlIir:; stage were taken onlS twice, July 1 and 1i). They have the same

habits a,nd genera] appearance as in the first stage, but are readily distinguished liS the posses­
sion of rudimentary abdominal legs. In color the.y are almost cxactly the same, onl;r the orange­

llolored markings are perhaps a little less intense.
"Third stage.-In tlIe third stage the larvre are about half an inch (12lU ,n to 13mDl

) in length,

and the integument is of a much firmer eon"istency than in the earlier stages. The antennulre are

st.ill rudimentary, and considerably shorter than the rostrum, althonglJ t1;e seeondar,r flagellum
has increased in length and begins to show dh-ision into numerous segm{'llts. The antenure
retain the most mal'ked feature of thc early stages-the large size of the s(~ale-bl1t the flagellum

is much longer than the scale and begins ttl show division into segments . The extl'rnal
roaxillipeds have begun to 1081.1 their pediform char>wter. ~hc anterior legs have increased

e.uormously in size, and those of the second and third [lairs haye become truly clJelate, while the
swimming cxopodal hranches of all the leg'S, as well a8 of the ext.ernal maxillipeds, are relatively
much groaller and more unimportant. The bralichire llUve developed rapidly and have

a siugle series of well-marked lobes along each sidf'. TIlE' abdomen stilI has the spines charac­

teristic of the earlier I'ltages, though aU of them are much reduced in size. The appendages of

the second to the fifth segments hlWC become conspicuou~,tbdr lamellro haye more thaudoubled
in length, aud the margins of the terminal half are furnished with very short ciliated setre. The
a.ppendages of the penultimate segment are well developed, although quite different from those in
the adult. The outer lamella wants whollj- the transverse articulation near its extremity, and

both are margined, except the outcr edge of the outer lamidla, with long plumose hairs. The last

segment is relati n~.Iy smaller and more quadrangular in outline, and the spine,s of the posterior
margin are much smaller. The only specimens procl1reu i II this stage were takeu July 8 and 15.
In 00101' they were less brilliant than in the ea.rlier stages, t.he orange markings being duller and

the whole animal slightly tinged with greenish-brown.
"In the next stage obser,'ed, the animal, about three·fifths of an inch (14mm to 17......) long, baa

51 p
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lost all its sohizopodal characters, and has assumed the more important features of the adult
lJObster. It still retains, however, the free-s\vimming habit of the true larval forms, and was
frequently taken at the 5urfaee, both in the towing and haud net. Although resembling the
adult in manr features, it differs so much that, were it an adult form, it would undoubtedly be
regarded as a distinct genus. The rostrum is bifid at tip, and armed with three or four teeth on
each sido toward the base, and in some specimens wit,ll a minute additional spine, on one 01' l)oth

sides, close to the tip. The flagella of the antennulre extend ~carcely beyond the tip of the
rostrum. The antennal scak is .-cry much reduced in size, but is still conspicuous and furnil'!bed
with long plumose hairs along the iuner margin, whilt, the flagellum is a,s long as tbe carapax.
The palpi of the mAudibles have assumed the adult cbaracter, but the mandibles themselves

have not acquired the massive molar character which they have in the older animal. The other
Illouth organs have nearl.y the adult form. The anterior legs, although quite large, are still
slender and just alike on the two sides, while all the ccpbalo-t,horacic legs retain a distinct prooess
in place of the swimming exopodi of the larva. The latel'al angles of tbe sooond to the fifth
abdominal segments are prolonged downward into long spiuiform teeth; the appendages of these
s~gments are proportionatel;>." much longer than in the adult, and the margins of their terminal
laDleHm are furnisiled with very long plumose hairs. Tile lamellre of the appendages of the
penultimate f;egmClIt are oval, and margined with long plumose hairs. The terminal segment is
nearly quadrangular, as wide at the extremity as at the base, the posterior margin arcuate, but
not exwnding beyond the prominent lateral a,ngles, and furnished with hairs like those on the
lIlargins of the lamella: of tbe appendages of the penultimate segment. In color the;r resemble

closely the adult, but the green color of the back is lighter, and the yellowish markings upon
the claws and bod~' are proportionately larger.

(( In this stage the young Lobsters swim very rapidly by means of the abdominal legs, and
dart backward1 when disturbed, with the caudal appendages, frequently jumping out of the .....ater
ill this Wl!o:! like ShJ:imp, which tileir movements in th~ water much rel>(>,wble. The~f appeal" t,Q be.

trul.y surfll.Ce animals, as in the earlier sta,~e8. and were often seeD swimming about among other

surface animals. They were frequently taken from the 8th to the 28th of July, and ver.'f likely
oceur much lattrr. From the dates at which tbe di:ft'erent forms were taken, it is probabh>, that
they pasa through all the stages here described in the COllrtle of a single season. How late tb6
young, after reaching the lobster-like form, retain tbeir free-swimming habit was not ascer­

tained."

DEVELOPMENT OF THE EUROPEAN LoBSTER.-According to Prof. G. O. Sare, of Norway,
the European Lobster agrees more or le8s closely with our own speoie8 in itB spawning habits
and development, l\S the following extract from bis report will show: I

"The propaga.ting of the Lobster does not seem to be strictly confined to a. certain Beason of

the year, as Lobsters with roe may be fonnd nmuly aU the year round. But the rule sooms to be
that the development of the ,young goes on dUring the summar months, from the beginning of
Julyuntil the early part of September. The more developed roe can easily be diBtinguiahed by its
lighttlr color, and partly, also, by the larger s~e of the eggs. A el~reDmination shows distinctly

in every egg two dark spote, which are the eyes of the embryo. Th6 more distinct these spots
are the more developed is the embryo. When ita devt>lopment is complete the egg-shell bursts,.
and the young Lobsters come out.' These are in the beginniugvery helple88 aud sink to the
bottom, where. wil;bin a very short time they undergo their first change of shell. Soon aftel'w&Id
theirsWiu:aming appa.ratlis, which has 50 far been- surrounded. by a skiD, begina to wort, a.nd the

1 Balt-water Fillheries of Nozway.~ 18m
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young Lobsters soon gambol about in the water, and come up to the surface, where they remain
during the entire time of their future uevelopment.

'. At the fifth chan~e tbeir metamorphosis is complete, and therewith ends their pelagian life.
The young Lobster has then entirely lost its swimming apparatus attached to the fore part of its

body, and in its stead the well~known fringes ha\'e grown at the lower side of the back part of the
bod.y. These fringes aro the only swimming apparatus whicil the grown Lobster possesses; in the

female Lobster theS.' also serve to keep the roe in position. The Lobster now leaves the surface
and goes to the bottom, there to lead tbe same life as its parents. I am not positively certain how
long a time is required for the entire metamorphosis, but I am inclined to believe that it consumes
a conple of months.

"Even after the Lobster ha,s reached its final development, it continues to change its skin

regularl.r at least once a year, and contiuues to do so as lon~ as it grows. Only when it has
ceased growing this change of skin does not occur so often. We shall, therefore, alwaJs find
that very large Lobsters are more or less thicklS' covered with scales, which is not 0;0 frequent in
smaller specimens.

"I did not succeed in obtaining Lobsters measuring from an inch to a finger's length, and so

far as I know none are contained in any museum. I consider it as certain, however, that the
Lobsters keep near the eoast during this stage of their development. The rea.;;on whS' they cannot
be caught with the bottom scraper is parHy their quick movements and parHs the circumstance
that the;y hide among the algre on the bottom of the sea. The fact that they cannot be caught

in the commou lobster·baskets is easily explaiIwd by these having suell wide openings."

The following accOIlllt of tlJl.' reproduction of the European Lobster on the French coast is
by the late M. Coste, well remembered from his many interesting and exteusive experiments in
several branches of fish culture. We havc no means of determining how ac<lurate these obser·
vations are, nor do we know whether they are t.he result of close study or conclusions df'rived

from the accounts of fishermen. We offer them here as affording rna,oy "\'"aluable suggestions

which mas aid obser\'ers on our own coast. The seasons do not entirely correspond with ours:
"The Lobster commences breeding in the month of October, and the pairing takes plaoo

sometimes as late as January. '.rhe couplings are rare at the opening of the season, but increase
in frequeucy to the end of December, and but few ta,ke place in Janua.ry. The female emits the

eggs in about fifteen or twenty days aft-er the IJairing. When they have reached. the stage

proper for their expulsion, the female applies the iuner side of the tail against the plaatroB or
shell immediately over the swmaclJ, in such a manner as to form a cup or cavitYI iB which are
to be fonnd the openings of thtl oviduct, placed exactly behind the third pail' of legs. Conse­
qnently when the eggs escape they fal! into this natural cup or cavity, 88 described above..

They are expelled ill successl\'e jets, to the num ber of twenty tkcMrsand in a single day.

"The Lobster emits at the same time, along with the eggs, a kind of adhesive liquid,

which binds the eggs one to the other, and attachefJ them aU to the small feet under the tail,
Where they remain in perfect shelter from all harm until they are 8U:flicleutly ripe for fiuul

expulsion.
"In order to forward and force tlae regular incubation of the ova, the femalel!J MV6 the

power to give them more or less ligltt, 38 they cotlsider reqnisite, by clOsing or opening the fold
of the tail. Sometimes the egp a.re kept quile covered, and at otller times they give tbem a.
ltiDdofWMhing, by moving th flanges of the tail in a peculiar QiAnner. The incubation 1aatB
IIix. .moatha, during which &fmc the female takes Rueh good ClllIre dl the 'Ova that it iii rare to .tlnd

..~ embryo or~n egg.
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"It is during the months of March, April, and l\lay that the actnal birth of the young

Lobster takes place. The femah~s, in order to expel the embr:yoA~ now ready to burst the shells
of the eggs, extend their tails~ make light oscillations with the fan and its appendages, so as to
rid themselves gradually of the ~'oung Lobsters, which they succeed in doing in a few days. The
:roung Lobster, as Noon as borll, makes away from its parent, rise,s to the surface of the water, and

leaves the shore for the deep water of the sea, where it passes the earliest da,}'B of its existence
in n. vagabond state for thirty or forty days. During this time it undergoes four different

changes of shell, but on the fourth it loses its natatory organs, and is, therefore, no longer
able to swim on the surface of the water, but faUs to the bottom~ where it has to remaiu for the
future; according, hOWeVel\ to its increase of size it gaius courage to approach the shore which

it had left at its birth. The number of enemies which assail the young embryos in the deep

sea is enormous j thousands of all kinds of fish, mollusks, and crulOtaceaus are pursuing it COD­

tinually to destro;r it. The very changing of the shell causes great ravages at these periods,
as the young Lobsters "have to undergo a crisi" which appears t() be a necessary condition to tbeir

rapid growth. In fact, every young Lobster loses and remakes its crusty Shell from eight to ten

times the first .year, five to seven the second, three w four the third; and from two to three the

fourth year. However, after the fifth ;year, the change is only annual, for the reason that were

the chang-es more frequent tile IOhell would not last long enough to protect the ova adhering
to the shell of the female during the six month.a' incubation. The Lobst.er increases rapillly

in size until the second ycar, and goes on increasing more grallually until the fifth, when it begins
to reproduce, and from this period the growth il:\ still more gradual."

TRANSPLANTING OF THE YOU:NG.-For the benefit of those interested. in the question of

breeding Lobsters by artificial means or ca.re, we extract the following paragraph from a commu­

nication made by Capt. N. E. Atwood, of Provincetown, Massachusetts, to one of the New York
papers about fifteen years ago:

., When we take a cargo of Lobsters on board of a 1'lshing·smack and throw them into the

well, many of the young are so far deYeIoped that wheu they strike the water the shell of the
egg 19 broken, and you can see hundreds of thouAands of little Lobsters on or near the top of the
water in the well. After the cargo has been taken on board, the smack 8ails for New York, and
durillg the whole paBsage the yOUllg are being hatched and are passing out through the holes in

the oottom of the well. On the arrival of the smack at Fulton Slip the Lobsters are taken out

and pnt in ears. If any of the eggs are on the Lobsters, not hatched, they are BOOn eaten oft' by

eels, which go out and in the cal' 38 they please."
These observations of Uapt'ain Atwood are exceedingly interesting. It is probable that the

numerol18 young Lobsters hatched on the trips of the Cape Cod smacks throngh Long Island

Sound have contributed toward increasing the supply of Lobsters along that section ofcoost. It
has amounted to a transplanting of Lobsters from one prolific region to another much le88 prolific,

and the benefiu, thus inadvertently derived were posaibly considerable. This traffic has long
OOaBed, however, and young Cape Cod Lobsters no longer find their way into the waters of Long
Island Sound.

FOOD.-The Lobster appears to feed upon most !Idly kind of animal matter within its reach, but
is: said to prefer fresh flsh as bait. Feeding naturally, it probably does not discriminate closely as
.to its food. It digs clams from the bottom and remoVes mnssels from their places of attachment,
:6ometimeacruswngtbe 8beUs in its claws, and af'teiwa.rda devounngout the 80ft parts. Flounders
;and other bottom fish undoubtedly fall a prey to its appetite, and it baS been seen: tocatcli nimbly
)it small fish swimming by. Very probably it :feede upon aU kinde of invert6bta1lelifew.bich
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are palatable to its taste and live within easy reach of its claws. Sea·urchillS even are described

.as furnishing food for it on the :Nova Scotia coast. Flounders, sculpins, herring, menhaden, codfish
headR, haddock, and bluefish are commonly used as bait. in tIle lobster-pots. An experienced
observp-r who lJas watched their hahits under peculiarl.y fayorable circumstances, Oil the coast of
Maine, states that, in tltwour1ng clams, lie has ne,"er seen them crush the shell, but as it were

tbey absorb the meat from between tbe valves, leaving the latter intact. He has never ~en them

cafi;h living flsb, hut could not positively affirm that they did Ilot do so at times.
CAS'rING A. CLA.w.-A!3 is well known, Lobi'lters have the power of dropping or "shooting"

one or hoth claws, whieit may be morc· or Jess completel,}" repl:"wed by a new growth. Many
incentives are quati'd for this mIriow; procedure, the plincipal ones lleing handling, especia.lly

in cold weather, entauglcment of the claws, and flight. Fright, or a jol,\ldden impulse to free them­

selves from impending danger or pain, is probably the main cause, however it may be produeed.
The break does not occur bet,ween any of the mo\'ahle joints, but always at one particular point,
near the upper end of tho second or dOllble joint, where it is smallest und encircled hy !1 distinct
groove. Tite claw cannot he broken off at this or any other place by main force witbout injury to
the Lobster, causing it to bl('ed to deat,h.

Occasionally ill mild weather, hut mucit morc frequently in cold weatller, Lobsters will shoot

their claws if handled by them out of ·water. This also frequently occurs when Lobster8 become
entangled by their claw.'! ill the fishermen'S nets. As they are drawn abon~ the w3ter, they will

often, withont a moment's warning, slide back into their nath'e element, leaving t.heir fliAjointed
member behind. J~oud nnis!'!s, sucb as thunder, the firing of cannons, ck., are sairl to incite

Lobsters to shoot their claws, and also the presence of very impure or fresh waters; but to what

extent this happens we cannot say. "·ben a claw becomes injured or broken, or perhaps crllslleu
b,}' an antagonist of the same species, so as to render it useless or painful, it is often dispensed
with, in order that a new Olle may take its place. This proce.'!s of dropping an old and growing a

new claw is certainly a wise provision of nature, for this appenuage is much. subject to injury, and

nothing more deplorable can be imagined than a Lobster with mutilated clawil.
The practice of shooting a cla.w, even under natnral conditions, seems at times to be a vel',}'

common one. Out of one hundred specimens, averaging about eight or nine inches long, eolleeW
for natura,] history purposes in Narragansett Bay, in 1880, fully twent,}'-fl:ve per cent. had lost a

ela.w each, a.nd a few hoth claws. From eaeh tltump, in all these 8pecimells, pr<tiected a short soft
claw, still very imperfect in l:ltructure; and measuring from one·fourth of an inch to about an inch

in length. In some of the specimens, ooe or more of the hinder legs were being reproduced in
the same wa.y. The fishermen !!Itate that similar sllLcimens are also sometimes common in their
catch. The breaking off of a claw, according to ohservers, is accomplished so quietly that tbe

operation is scaroely perceptible. If a claw of a Lobster be seized by the hands while he is in

the water, and he casts it., no unusual sensation is felt~ but the claw is simply left behind, and the

former own6r dart-a quickl;y off. Soon after the break occurs, it is covered with a crust of coagu­
lated blood, wlJich prevent6 further bleeding nntil a skin has formed, from the" center of which the
new claw begins to grow. How long a time it! required for the new claw to attain a size propoI'·

tloned to t1ul.t of the Lobster, if it ever reaches that size, is not known. However, the incipient
claw remains soft and continues to grow probably until the first molt, after which its outer layer

of skin is su.PJXlsed to harden like that of the remainder of the Lobster. Spooim6llB are
~uently taken with hardened claws of regular shape, but of different .sizes below the normal

one, Ntber indicating that at leaet .eev6l'BImoltings mut take place before the claw can reach ita

·fulleize.
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The following incident, fnrnished by a correspondent, forcibly illustrates the process of

shooting a claw and points a. moral. A party who had purchased a number of Lobsters 88 food
thought to keep them fresh overnigllt by hangiug them over the side of his vessel, by means of

cords tied to the clawH. In the morning, when he went to examine his live stock, he found
nothing but the claws remaining fast to the cords, the Lobsters baving dropped back into

their former abode.
DEFORMITIES AND DISEASES.-Lobsters are subject to many deformities or malformations,

which generally occur upon the claw8, amI appear to originate from several causes. A broken
claw is sometimes mended in an irregular manner, and there are frequent insta,nces of what are
termed double claw8, resulting from the formation of a second projection or thumb upon either the
larger or smaller branch of the claw, and which is more or less perfect in shape bnt immovable.

Rarely the two branches of the claw are not regularly set with reference to one another, and
instead of working in the BalDe plane, and meeting edge to edge, they pafls one another like the
blades of a pair of scissors. The thumb or finger of one of the claws occasionally tal,e8 on an
unusnal or fantastic shajX\, or becomel:! greatly broadened and thickened, bnt the variations to
which the claws are subject are too numeroUl:l to warrant description here. Many of them have
been figured and discussed by lIlr. Walter Faxon in the "Bulletin of the :Musenm of Comparative

Zoology" for Ma.rch, 1881. They probably arise in part from iujuries received while in the soft

state, but in great mea-8tlre the;y have not been accounted for.
During the past winter, there was sent to the National Mnseum, from the coast of Nova

Scotia, the carapax of a medium-sized Lobster, with two sUlalI round opeuings covered with

membrancs, placed symmetrically one on each side of the median line, a short distance back of

the rostrum. By the person who Bent the specimen, and who saw the Lobster when alive, these
membranes were described ill> projecting slightly from the snrface, and taking on the appearance
of a second pair of eyl\8. UDu~ual but symmetrical markings also occur upou the dorsal8ide of

the caraplU. The specimen was so thoroughly cleaned and driell, however, before we receivel]

it-nothing remaining but the 8hell-that it is now iml'08sible to form a correct idea as to the
real import of these I:Itrunge features.

Dllieal:'leu Lobster::; are not commonly Ulet with. Indiviuua.h; are occ<t8ionally iound in a very
emaciated condition, and some with soft spots like sores upon the body; but such cases are rare.

Specimens are sometimes taken with small portions of the body gOlle, or with deep scars and dents

upon the surface, the results of injury. It is usually the older individuals that are marked in
tbis way.

PARASl'l'}~s.-Lobsterf!do not appear to be much troubled with external parasites or messmates.
Barmwles often grow upon the, back and claws, and mussels sometimes attach them..elves to the

same places. The number of Barnacles is frequently so great and they cover so large a porthm of

the exterior lmrfooe as to seriously impede the m.Qvements of the Lobster, but this seldom happens.

Fish-li~ are mentioned by the fishermen as occasiouall.r occurring on the Lobsters, but as we
have never seen any specimens of such it is impossible to determine what the:r may be, if they
are parasites at all.

ENEMIEs.-All the larger bottom-feeding fish probably feed upon the Lobster, and the sur·
face fish also greedily devour the young. Soft-shell Lobsters suffer most in this way, and are
frequently fonnd in the stomachs of cod taken by the fishermen. Sharks, dogfiBh, rnys;tatttog, lUul
i!triped bass are also m~ntioned as being especially fond of Lobst.ers, but this list· could undoUbt­
edly be greatly ~:xtended without m(l(Jh trouble. Watet"-bird880metim~sfeed upon th6'i;mall~

individuals in shallow water. During the earlier period of their existence, while they are still
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free swimmers and very small, living mostly at the surface of' the water, by far the greatest

mortality must occur. At this time they are eaten in vast quantities along with other surface
animals by the more active fish and invertebrates, and probably but a comparativel.y small pro·
portion of those hatched from the egg ever survive thif.; stage. 'Ve ma;\-', l.lOwever, be justified in
asserting that the greatest enemy of the Lobster is man.

Mr. Frank Buckhl,nd, in treating of the enemies or the European Lobster, Im.n,; that" :llllOlJg"

the animate enemies the principa,l one, I believe, is the cod. A witness at Burgltead stated that

'codfish are great enemies to Lousters; he ltardl,Y ever opens a cod without finding .young Lobsters
in the stomach j this is particularly in February and March; has seen cod throwing up Lobsters
on the deck of a vessel, as many as five or six Lobsters in one cod. These Lobsters would be

three or four inches in length, or even smaller. Cod eat Lobsters all the season. In the spring,

and in January, February, and March, there are many cod about.' Skates and congers, codling

and haddock; also eat Crabs and Lobsters."
DESTRUCTION BY Si'ORMS.-Mr. F. H. Baker, in a recent !laper on American Lobsters, refers

to their being occasionally destroyed in great Dumbers in shallow water by heavy storms. He

cites as an instance the great Saxby storm on the coast of Nova Scotia, after which the dead

Lobsters were piled np in im mense nnmbers, in several pIa,cos, "linitlg the shores like windrows

of hay on a field in midsummer, the stench from which was overpowering as the Lobsters decayed

in the sun."
DISTRIBUTION AND HABITS OF i'HE EUROPEAN LOBSTER.-Tltc following account of the

distribution amI habits of the Enropean I,obster, Homarus l'ulgaris, abf'tracted from a report

by a Danish-Norwegiull uaturalist, 1 is inserted here to permit of comparison between these two
closely related forms, and to fill up some of the numerous gaps in tIle history of our own species.
The European Lobster is so similar to our own struetllrall.... that we are safe in assuming that
the habits of the two are in the main alike. In comparing the European with the American
species, however, it must always be horne in mind that Uw former IlC\"er attains the extreme size

of th~\ laU-er, Rnd alS() averages smaller in size, wItile the female hegins to spawn when onl.y six

inches long, although at this size it may possibly be quite as old as the yonng spawning Amer­
ican female. There are IlO lllany important question!> of practical valne stilI unsolved regarding

the American Lobst.er, that the suggestions set forth by this Norwegian report lIlay lead to their

proper investigation:
"The European Lobster seems to have its central location on the southwestern coast of

Norway, and goes as far north as Pin marken, where, according to Lem, innis description of the
Finmarken Laplanders, 1767, it is fOUlld north of T:'oonen, where he- ate ,cry fine ones on the
island of ROdo, while formerl,Y their northern limit was thought to be the island of Hrondo; but
he also thinks that they would be found in Fillmarken, if people only searehed for them, It is

very rarely found on the coa,sts of Iceland, where, according to Mohr's' I81amlske Naturhistorie,'
it has been found by Dr. Poulf!("n in Grondevig, bnt it does not extend to Greenland or Spitzbergen.
It uoe!! not go into the Baltic, but is found all over the Kattega.t, especially near Anholt,

Hirsbolmene, Laeso, and Hjelm, and, according to Mr. Fiedler's report, in the Greut Belt as far
lL8 Sprogo. On tbe coast of Bohuslan it is very common, and is said to go into the Sonnd as fat"
as the iltlland of Hwen. On the west coast of Jutland, it is found wherever the bottom is stDny,

a.nd it is very common near Heligoland. It rarely goes into the inlets on our \vestern coasts,
Chiefly Oft-account of their great depth. It is very ra.re in the inner portion of the Bay of Christi­
ania" and not very common in the Limfiord. On the COQ<;16 of England, Scotland, antI Ireland, it is

1 AxEL BoOOK: Om det nomke HUtIimerfilllte og dets Historie. Copenhagen, 1868-'69,
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common wbereyer there is a rocky bottom, especially near "Montrose, Orkne.y, Lewis, uU(l Harris
Island, and on the southern coast of England, near Land's En;! and the Scilly Islands. Near 'he
Channel Islands it il'5 common, as well as near several groups of islandH 011 the French coast. In
the Mediterranean it is not, so common, although it is not entirely wAnting; but itl'5 substitute as

an article of' food is another large -"pedes of Cra'y~fish, the Langusta (Palinlll"'lIs). It is, therefore,

not sl1reatlm'cr a \'ery large extent of sea; but it is fonntl in its central locations in very large

numbers, and there becomes an importaut article of food and tralle.
"Its geneml sizc is eight to ten inches from the point of the spine on the forehead to the tip

end of the tail. It raroly exceeds this siz.e where large fisheries aro carried on; but now and then
specimens of a much greater size are found in 11laces from which none are exported, and where it

consequentl,)" has time to grow before it is caught. Thus, Pontoppidau, in his lNorges natllrlige

Historic' (IJart ii, 1). 279), sa~Y8 that the very large Lobsters an' called' Stoljer,' and that near
Utvaer, on the Bay of Evien, a Lobster had been seen which was so large and ugly that nobody
dared to attack it, and that it measured a full fathom between the claws. This seems certainly to

be somewhat exaggerated; but I myself have seen the claw of one which must have been about
eightoon inches long. Sir John Graham Dalyell says, in his work 'The Powers of the Creator/

1827, that he had seen a joint of the left claw of a Lobster that measnred nine inches in length.
ACCtlrding to thif:, the whole claw must have men.l'oured eighteen to twenty·fonr inches, and the

whole animal three to four feet. As a general fule, those that are taken in the fiords are larger
than those that are caught near the islands toward the sea. 'I'he color of the animal when

alive is generally a blackish.green, with severa.l blue spots; but it may also be lighter, e81){~eially

near the moutbs of fiords, while farther out toward the sea it becomes much darker. I ma;y
mention as a curiosity tbat during thi!'! year (1868) I found a Lobster near Haugesuud, one·half of
whi(~h waf:! of a greenish-black and the other of a light~orange coloI', there being a sharp and

c1earl.r defined dividing line, which ran lengthwise, and di\Tided the Lobster ill two halves of
equal size.

"The Lobster lives close to the coast, where there is a rocky bottom, alllong the large algre;

but in winter, when the water grows cooler, it descends as far down as sixteen to twenty fathoms,
while in spring, when the temperature of the sea rises, it stays at a depth of from one to four

fathoms. It is altogetber a coast animal, which very rarely seems to go any distance from its .
birthplace, if it call readily find there a sufficient supply of food. Sometimes, however, they have

been seen in large masses swimming toward the land from the sea, and they have the-n been

cavght in Jlet~, having been mistaken for a school of herrings; but thilil is only a consequence of

local migrations, when it goes from the deeper into the shallow..er waters. It is not able to make
its way through the sea for any length of time by swimming. Its structure certainly allow!! it to
make qllick and definite lDovements, and it can swim freely about in the soo, but this swimming

Dever lasts long, as it caonot keep itself afloat very long. Neither is it able, while swimming, to

catch and ijwallow its food j but it seizes its prey only when it can hold on to something. At the
bottom of the sea it call chase its prey, if necessary, with great rapidity, but while eating it

remains quite still. The Lobster iss. very greedy animal, and can £Iwa.llowgrest quantities of

food, which it seems to find especially during the night -by its scent, while dUring the day it keeps
quiet and digests. Its food consists chiefly of the roe offish,' and· of dead :fulh, but li"ewise of­
sDIaU crustaceans and other marine animals. "Wbenkept in ooulinement, it can live for a
considerable time without food. The Lobster seems· to be able to propagstewken it,i8 a.iittle
more than six: ineheslong (at .least, roo 1:1 only found in animals of this size); bo.t whoo the
Lobster reaches a length of eigbt incbes it contains a great quantity of roe•. A real act of



BREEDING llAlllTS. 809

copulation takes place, the male Lobster placing its double male member into the outer genital

opening of the female; and the eggs are impregnated while they are yet in the ova.IJ'. This
pairing seems to take !lIMe from autumu to spring, or )-Iarch and April, tor it jg highly probable
that the roe is emitted from thl' ovaries immediately aft€"r copulation has taken place, just ll8 with

other crnstaceans; and the emitted roe is found during the cutire winter. After impregnation,
tbe eggs are (',mitted from the onter genital openings of the female, which arc found at. the bases

of the third pair of f('('t, lmf' do not fall illto the water, as they arc held in a hollow which is

formed by the bent tail, which, botb at the end amI on tbe silles, has leaf-shaped j'ring'(~s that
inclOf~e the space formed by the bending of the tail. Huder tllis tail there is fastened a dOllUle
row 'of the so·caBell tail-feet, to whicli tlw eggs are strung b.\' HtrorJg:, slimy f'tl'ings. The embr;yo

now begins to develope iu these egg", wllieh are quite numerous, two to three thollHand in oue

female, accorlling to the size, and oceasionally as man;') as ten to twelve thousand. The formation

of the embr;yo does not, however, sClC'm to begin till t·he tt:'mperdtnre of the water has become
milder in spring, even if the pairing should have takml place ill autumn l)r winter; for, althongb

loose roe is often found iIi winter, it is Bever seen in any degree den~loped into embryos. This
pairing and the development of the roe seem to take l)lace at llifferent times OIl different portiolls

of the coast; for the fisllermell tbemselves, who have such an excellent opportuuity of ohserving

them, are not agreed as to the adual time. The development. of the embryo seems to take at
least fourteen days from the time of (',()mmt>nC{'ment, and it can em;ily be obsenred till t.he soung

break the shells of the eggs and begin to lead an indepNldent life. Whcn the .youug Lobster cowes
out of the egg it meaSllN'\S only a few lines in length, am] does not a.t all resemble thc old J~obstert

but bas a different structure. It does not Ie,!l.ve the hollow uuder its 1ll0therJ " tail immediatelx after
being hatched t but, JileS there for some time, and htter frequently returus to it.. It is particularly

distinguished by a. less complete development of its feelers and ta,il-feet, and by the feet being

exceedingly small but furnished with long, brush-like branches, with which it swims "Vigorously

on the surface of the water. After bn/,ing Rpent some time in this state, it changes its skin several

times ond assnmes the sha,pe of its mother, when it goes to the bottom. Its life from this mOill('nt

till it reaches a size of five to six inches is entirely unknown; for no young Lobsbm; have been
caught, either by il.shermen or scientists, the smallest having been found in tbe stomach of the

torsk, so that it is probable that they spend t.his portiOIl of their life at a greater depth, and live

in a different manner and on other food than at a later period. There cannot, therefore, be any
artificial hatching of Lobsters ill the sense of artificial fish-hatchhig, hot aU that can be done is
to keep the Lobster imprisoned during the development of the eggs, and thus protect it from the
dangers which threaten it and its yonng. It is impost:liHe to do anything for the tender young, as
they die very 900n when confined. I see, however, that several persons in France, and Mr. von

Eris
1

in the lagoons of Triest, near Grado, have hatched 6everal millions of young by keeping

Lobsters with ripe roe at the bottom of the sea in perforated boxes.
"The greatest enemy of the Lobster, and one wbo sensibly diminishes its numbers, is man. When

swimming near the surface dnring its yonth, with a nnmber of other small crustM-eans, it becomes
a welcome prey to the herring and the mackerel. As the grown Lobster keeps at no great depth.

and where large fish of prey are not commonly found, it is not much exp<)sed to them, but

occasionally, when lying near the snrface, it is taken by large birds of prey. An interesting scene
may be witnessed near Bukkeno, north of Stavanger, where an Englishman ba·g constructed a
large pond, between some small isll50dst for keeping live Lobster8. WhenE\'f'er the pond becomes
too.fttll of LObAtel'8, 80 that they do not find sufficient food, they leave the water and crawl abont
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seeking to reach the sea; but during their ,vanderiugs they fall an easy prey to large numbers of

crows hovering round, which take them in their claws, fly high up, and let the UufoJrtuliate
Lobstel'S drop down on the rocks, where their shellJ;l are broken, so that the crows can eat tbem in
comfort. The crows are not easil:y scared away, but show 11 remarkable degree of sense, only
JlJing away when anyone approaches with fire-arms, aud later they ClirQI on thcir depredations

in the early morning, when tll.c:V have less to fear."
In addition W the above we have SOlUe interesting remarks on the natural history of the

European Lobster, from observations made by Prof. G. O. Sars, about 1875, and published in
1878, in a report on the 'I Salt-water Fisheries of Norway." In prefacing his remarks, Professor
Bars states:

"In order to judge of tbis matter (the protection required for the fi/:llIerx) it is absolutely
necessary to have a!> complete a knowledge as possible of the natural history of the Lobster. But
in this respect very little progress has been made. Although the Lobster is one of the commonest
mmine animals on the coast of Europe, and has been made tlle subject of special juve.stigatioD8

by man~T naturalists~its mode of life is still involved in darkness."
Farther on he gives the following general acconn ts of its habits:

"As to its organization and its analogy with similar crustaceans, the Lobster must doubtless
be on the whole considered af; a stationary animal. It never undertakes long migrations like
some of our fish. The Lobster certainly moves about with great swiftness and ease, aided by its
strong tail and the swimming apparatus attached to it; but this mode of moving about is
evidently not the rule. The hard·ghell alld ponderol1~ Lobste,r must always make an extra
exertion in moving about, and its movements cannot, therefore, be of long duration. People
certainly talk of the so-caHell ' traveling Lobsters,' which are said to come from the open sea in
large schools j and some even sa.y that they have seen sucb schools lUany miles from the coast,
moving abont rapidly near the surface of the sea. If this is really 00, 1 consider it as absolutely
certain that these schools came from DO HIl'y great distance, possihly from /:lome of the elevated
bottoms off the coast. The grown Lobster i!>, as every lobster fisher will know; iu its whole mode
of life 11 genuine bottom animal, and prefers a stony or uneven bottom, overb"I'own with algoo,
where it finds good hiding-places for lying in wa.it for its prey. During sumIUer and part of
autnmn~the Lobster goes on higher bottoms in the bays and inlets, and is then fl'eqUE"utI,Y caught
quite near the I!Ihol"e among the algal, at a depth of Ie!!S than a fathom. Toward winter it again

retires into the deep j and still later in the 8t1a8On it has almos~ entirely disappeared from those
places where it was quire common during summer. Occasionally, however, it is, even in the
middle of winter, found in deep water, and I have rea.fJon to believe that the Lobster never leaves
our~t entirely, but considers it as its proper home.

II Aa may 00 judged from its powerful claws, the Lobster is a fierce beast of prey, that is
not satisfied with small marine animals, but oooasionallS aUacks all kinds of small fish that are
unfortunate enough to come within its reach. The bait used. for catching Lobsters consists
exclusi\'ely of :llsh, principally small codfish and herrings. These must, however, be tolerably
fresh j as SOOil as they begin to get old the Lobster leaveEl them to his cousins, the Orab8, which
are less fastidious in their tastes, and they enter the baskets in great quantities.

"The Lobster is ca.utions and cunning. It never pursues ita prey openly,' but either
endeavors to surprise it, in which it is greatly aided by itl:l very higbly developed 8ense of smell,
or waits patiently among the algal till some marine anima-I comeS Within Fellch of its claws. I

have several time8 observ~ with what cautiousness and evident distrust the Lobstt'r,&ttracted
by the bait, has gone round the traps and examined them Beveral times on aII8ide8, before it has



COMPOSITION OF WBSTERS. 811

gone in. Only when it is very hungr:r, as is especially the case later in summer, after the spawning
season Bnd casting of the shell is ovltr, is it leu cautious and more ready to enter the traps.

"The Lobster is best and fattest in the IIpring a.nd early summer, while later in the Bummer
and autumn it becomes thin, in couseqnenoe of which the English will not take it during those
seasons. II

OOMPOSITION OF LOBSTERS.-According to a aeries of careful aaalyses by Professor W. O.

Atwater, of 1Ifiddletown, Connecticut, the composition of the deah of Lobsters is as follows, the
figures given indicating the average resulta obtained from three specimens received from the
eoaats of Maine and JrIassachusetta;

Proportions of edible portion IIdld shell: Pw-aL
Total edible portiOll 38.77
Shell • .. • • 57.47
Losa in clllllolling • .. • __ • .__ ___ __ _____ 2. '78

- ProportioW! of water a.nd dry B1lbstanoo in edible portion;
~ater • 82.73
~ 8U~ce 17.27

Chem.ical analyais calculated on dry 8\lbetanee :
Ni~--------------------------------------------------- 12.54
Albuminoids (nitrogen X 6.25) 78. 37
Fat . 11.43
CTode ash • . 10.06
PhoaphortlB (lalcnlated as P.o.) • . _ 2. 24
Sulphur (calculated aa SOi)~------------ ~ ~~________ 2. 47
cnuorine_~ 3.46

Chemical analysUi cr>lculated on frll6b 60bstance in ftesh :
~ater ~ ~~ ~ __ ~ ~ 82.73

]fi~---------------~----------------------------------- 2.17
Albuminoida {nitrogen X 6.25). 13. 57
Fat . • • . 1.97
Crude aIiIb ~ .~ • ~____ __ __ 1. 74

PhOllph0ru5 (calcnbted WI p.o.)- • ~~ • ___________ . 39
Solphur (calculated. alii 80s)- . . _ ___ _ .43
cnuorine -------------------- .59

Nutrltive Yalue of the desh of LobsteI'fl compared with beef 118 a standard and reckoned at 100_ 61.97

The chemical composition of the :flesh of the European Lobster is stated by Mr. Frank

Buckland to be as follows:

I!loft intern&! I
Flesh. I SpaWli.

, """tteO'. I

Nltrogel1oua mauer.........•........••••••
FM$:r m&Uf>r , .

:M:1..entJ matter .
NOD....ib'ogenoWl mauer and lOllS.•.

W.ter ··•·•···••••••••

hreml.
IS. 170

1.170
1.828
1.Z1S

7$.618

100.000

~<:ml.

12.HO
1.«4
1.149
O.~

8<1.813

100.000

p".. -.I.

21.892

8.2iU

1.1lII8
4.893

62.983

100.000

In ce:mneotion with this table, MI'. Buckland makes the following observations:
wl'hat phosphorus exists in la.rge qnantities in Lobsters may easily be proved. A Lobster in

hot weather when it ceases to be fre8h, assumes a highly phosphorescent appearance when seen
. ,

in the dark, equal, if not snperior, to that of a glow-worm or luminollS centipede_ This light
iDcreaeesby friotion • • • and this phosphorescent appearance is probably cansed by the
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chemical changes in the organic tissues, when life is no longer present to resist the ordained
agenc,1" of decay and decomposition; ill fact" it i8 a slow combustion hy combination with oxygen.

"The presence of phusphorus in the Lobster is of great importance to tb e consumers of these
sea luxuries; there is no substance which conyeys phosphorus so readily into the human system
in an agreeable form, UIld which the system flO readily and qniekly assimilates, as the flesh of

Crabs and Lobsters."

i9li. TllE CllAY-F!SHES---ASTACUS AND CAMBARUS.

RELATIONS ARD DIBTRIBUTIoN.-The so-called "Cray·fisbes " or" Craw·fishes " are common
inhabitants of most of the fresh-watl'r streams of the United Stat~s and Europe, but in tbi!!
country they are not eaten nearly to the same extent as in some parts of tile Old World, and

they are not geIH'\ral1~' regarded here as a stallle article of food.
Th~ North American Cray·f)R1le", although uelonging to but, a single family, the Astaddtl!,

constitutei two distinct genera, Astacu$ ancl Cambarus, and about thirtyeigllt specie!:'!; three of
which do not, however, occur within the limits of the United Stat-es. The Cray-fishes bear a strik­
ing resemblance to the Lobsters (HQmaru.s), to which they are closely related, but there are
several important structural differences between them, and none of the Cray·fishes grow nearly
as large as the Lohster.

Europe contains only three species of Umy.fishes, all belonging to the well·known genus
A flta cm. They are A. nobUis Huxley (fl'llviatUis) , A. torrentiu.m, and A. leptodaetylWl. Much
diRcu8sion has taken place among- naturalists as to whether the above gpecies are really distinct

from one another, or merely form varieties of a single variable species. The relations of A. nobilis
to A, torrentium are more marked than of those two forms to A, leptodactylus, but probably the
gpecific differences pointed out are as good as exist between many other unquestioned species of
the same group in this country. It matters little to us in this conne-etion, however, what may be
the true affinities of these fonus to one another, a,s long as we can define them snftlcientl~' well to
speak of' their relations to the fresh-water fisheries of Europe, as an introduction to Ollr own species.

AStaCU8 nobilis and A. torrentium are the edible eray-fishes of Western Europe, and inhabit
fresh-water streams generally. They" are intermixed over a large part of Central Europe.
A. torrentium has a wider northwestward, southwestward, and southeastward extension, being
the sole occupant of Britain, and apparentl;r of Spain and of Greece. On the other hand, in the
northern lind eastern parts of Central Europe, A. nobili8 appears to exist alone. Farther to the
east a new form, A. leptodactylus, makes its appearance.'H Those who have treated of the two
western i'lpecies of Enrope from a practical standpoint have generally spoken of them as a single
species, to which the 01<1 and well-known name of fluviatili}l has been applied. This distinction
corresponds with the views of the older European naturalists, and this speci.,s thus constituted,

with its two or more varieties, is the common fresh-water Cray-flBh of European literatnre, which
has come to have a world-wide repntation.

The structure of the eray·fish can be best described by defining Rome of tbe principal
charact.ers in which it differs from the common Lobster, 8COOrding to Huxley. The general shape

of the body with its appenda.ges and the general make-up of the two forms are nry similar;
bnt the Cray·fish has only eighteen pairs of perfect gills or branehire at the most, and ,the Lobster
twenty. "Moreover, the branchial filaments of these gills are much stiffer and more closely set"
in the Lobster than in most Cray-fishes. Tbe most important distinction, llOwever, is presented
by those gills which are attached to the ba.861:1 of the thoracic limbs, and which number six pairs

~._--~----------"'----------------

1Hu:nzy: The Cm;r--fish, 1880, pp. 200, 301),



DISTRIBUTION OI<' CRAY-FISHES. 813

lD both the Lobster and the Ora)'-fil!lh. In the latter animals each of these gills formE-! a simple
stem ending above ill a plume and plate; in the former this" stem is, as it were, completely split
into two parts 101lgitudinally, one half eorrellpt>llding with the lamina (plate) of the Cray-fish gill,
and the other with its plume."

The shedding and the spawuing habits of the Cray-fish OOrre8pond very dosel.}· with those
of the Lobster, in connection with the description of whicb lUlima.1 the snbject has been discussed
at somA length.

As stated above, tbe American Cray-fishes belong to two genera, AstacllJl and Cambarus, while
all the European species belong to the one genus Astacus. The only marked difference between
the two genera is this, that while in Astacull there are eighteen gills on ea.ch side, in Cambar"8

thero are only seventeen. This difference in Iitructure is cousidf.lI"cll to be of snllicient importauce
to warrant the formation of the two genera, but the external diffcfe1ICeS, such IWI the variation in
shape of the bodS, and ill the proportionate .sizes of the several external ]Hll'tS, which are more
apparent and more striking to tLte superficial observer, have onl~' SIJccitic value. On sach
differences as thf'se are founllcd the thirt;y·two species of CambarU/1 and the six species of AsweftS,

belonging to the North American fauna. More careful and deta.iled studies of large collections
of Cra'y.fishes from different parts of North America may serve to greatly reduce tlJig number of
species, and if such should follow, it would simply go to prove that somc of the differences now
sUPllosed to be of Hpecific importance are merely varietal. Strangely enough, all of the North
American species of Astacus a.re liwited to the western slope of the Sierra Nevada Moulltainfl,
that is to say, to that portion of our country most uistant from Europe; while the geuus Oarnbarull

is confined to the intenening area between the Rocky )Iountaius and the Atlantic coast. The
six speciei! of Astacus are variousl)' distributed through Ualiforuia, Oregon, \Vashillgton Territory,
and British Columbia, but only one species, A. nigresce1ls, appears to be useu as food, at least w
au.yextent. This probably results frow tLte fact that this is the ollly species found ill the .icinit,y
of San FrallCu.co7 outside of which city there is little or 110 demand for this sort of food. Adult
indh~iduals of this s]lecies exceed four illehes in length7 and when livillg arc blackisb in color;
after tlea,tb, however, they become of a light grayish tint. According t.o l\1r. Lockingtoll; of SaIl
Francisco, this species is brought to tbat cit)' only in small quantities, the demand for it being
slight. The supply is mostly obtained from Coyote Creek, Santa Clara Count,,.,., and from the

sloughs of the Sarr Joaquin.
The genus Cambarus is pretty generally distributed throughout the region east of the Rocky

Mountains. No Gray-fishes have ever been found, however, in the Xew England States, excepting
in the extreme western parts of Vermont and ~1i1ssachusettsanti in Central Maine, anti teu years
ago 110 species had been recorded from ruost of the ·Western Territories, especiall;r between the

Rooky l\-Iounta,ins and the Sierra Xevad3, where if any CraJ-·ftshes sbould be found in the future it
will be interesting to know whether they belong to the western genus, AstaciU', or the eastern,

(Ja1nbarus.
At present we know sO little, oomparativNy speaking, of the invertebrat.e fauna of the rivers of

the Territories that it is not at all strange we should have 60 few records of Cra,y-fishes from them;
but it is very probable that Ol'",),~-·fishes exist tbere in greater or less numbers. .Rew England, 011

the contrary, has been too well explored to leave much doubt bnt that Cray-fishes are absent from
it excepting in the localities above cited. To enter into a discussion of all the species of North
American Oambarus would lead us away from the main object of thi8 sketch, which is intended
principallJ' to point out the range and habits of those species known to be eaten. Suffice it to
aay that the species are more or less irregularly dil>tributed, some States, or even sections of
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Sates, having several species, and others again only one or two. Some species are very limited in
their range, while others are widely distributed. a~ Mutua is an illustration of this wide
distribution, ranging a,s it does through a largt'J number of the States from the Great Lakes
80uthward to the Gulf, and from Mi8l!lOUri eafltwanl to the Atlantic coast. G. Ba,rtonii ranges
from Oanada to the District of Colombia aDd K~ntucky; C. obe.oms. from Illinois to Louisiana, and
from Missouri to New York: and Virginia. C. aiflnis occurs in all of the Middle States and in
Maryland and the Diatriot of Columbia, and O. 1iirilia extends from Lake Winnipeg, British
America, to Toronto in the eaet and Texas in the soutb. Very many of the species baye been
recorded froID. oaty a. single I.oca,lity each. bnt this does not necessarily imply a restricted range.
as they may ooonr ill other placel'l in which no collections haye yet been made.

BooNOJnC VALUB.-Althongh Americans, as a rnlt~, do not regard the eating of Cray·fishes
with umcm favOI', these animals are probably used as food in many of the localities in which they
are abul'ldaut and can be easily obtained. The Frencll in this country are perhaps the principal
eonanmers of thiEi delicacy, as they are in Europe, where their own country can supply only a
.emaIl part of the demand, great quantities being annuall~Y imported into France from Germany

and other neighboring countries. In the United States the principal ceuters for the consumption
of Cray-ftl'lhes Me :New York Oity and New Orleans, and we have been unable to learn of any other
cities demanding a regular supply. :New Orleans derives its supplies from the fresh water8 near
at band. but New York depends upon more distant sources. The Cray-fish season in New York
City begins early in the spring and lasts unW fall. or until frost sets in. The first supplies come

from the Potomac Riyar at Washington, where the Cray-fishes are :fIrst taken soon after the
breaking up of the ice in the river. About June 1 the weather becomes almost too warm for
the shipment of Cray-fishes from Waahington, and another more northern locality, Milwaukee and
vicinit;y, begins to send supplies to New York. In the early part of July, Montreal adds her
quota to.the New York markets, and the shipments from these two latter localities continue as
stated above until into the fall. The Potomae River Cray.fishes are larger than those from

Milwankee, while the Montreal species is the smallest of all. The Milwauke~Cray-fishes a.re most
esteemed by epicures, their flesh being less coarse and of a finer flavor than any of the other
species sold in the New York market,s. The PotomU{) species is the darkest in color when living,
but does not turn red by boiling, while the Milwaukee and Montreal species do. Small quantities
of Cray-fish are ve.ry probably brought to New York Cits from the State and from New Jersey,
but if l'IO they do not pass throngh the larg-er markets, and there is no reWIlar supply.

The Potomac River Cray-fish "sent to ~ew York is the Cambarus affiniB Eriohson, and the
Milwankce species is the CambaruJl 'Dirilis Hagen. We have never eXlimined specimens of the
Montreal species. The New Orleans ma.rket Cray.fish is the Oambarus Olarkii Girard. while the

San Francisco IlIpecies. as already stated, is the Astacus nigl"e8cens. One of the Lower Mississippi

River species, either the Cambarus Olarkii or the Ga.mbanu MuttUJ, burrows into and causes much
damage to the levees of the rivet in the vicinity of New Orleans.

HABITs.-Cray.ftshes differ widely in their habits, and while some species prefer clear run­

ning streams, others live in more quiet waters, and still others upon mnddy banks, where they dig
holes, and remain much of the time out of the reach of water.

Dr. C. C. Abbott has given us. the following acCount of the habite of three of our'commoner
apecies of Oray-fishes, which occur near Trenton, New Jersey.l 'They are O~~, o.
affiniB, and O. BMtcmU, which have already been referred to as living in regions Where ()ray.
1iBheB are taken all food :



HABITS OF CRAY-FISHES. 815

HIt is difficult to say which of the three species is the most abundant in the general lOCltlity
we have named, inasmll{~h as tbey seenl to prefer different streams; one being a plant·loving, one
B stone-haunting, amI the third a mud-frequenting species. In their respective haunts each is
applM'CDtly as numerous as is either of the othenl in its chosen home. We have found
CambarWi aeut'U8 to frequent running streams which have m888e8 of vegetation growing in them,

the animal in question restin~ upon the phmts, llI!!uaHy near the surface of the water. We have
found since our collecting excursions, on carefully approaching clear running streams, such as
just mentioned, that this Cray·fish is t,o be seen resting on the plants, lI.IwRy8 with the head
directed dowJH,tream. If disturbed, they would dart baCkward; down to the roots, apparently,
of tbe plant upon which they were sitting. After a, lal)se of about ten minuwR th6)' would return
to their former resting place, creeping- up the plant down which they had 80 IQdu.t:>;::ly darted tail

foremost.
"The Oambarw; affinis is apparently the river species of this localit,y. We ha.ve been abl~' to

find it, as yet, only in the Delaware River, osually frequenting thc rocky bed, but also, in fewer
numbers, on the murl-bottomf'd portions of the river. They are usuall;r found reHting under flat
stones, well out from the ba,nks of the stream, where the water is of cOlU,;iderable depth.
Wherever the .egetation is dense, we have failed to :find them j nor have we seen anything to
indicate that it is a 'burrowing' sp~,cies. . Oa,mbarWJ Bartonil, it appears to us, is the one
burrowing species of this localit,)'. We have found in the deep ditches, with precipitous, muddy
banks, a medium·sized Oray.fish, which in most respects accords with the species called Oambarua

Bartonii Fabr. by Dr. Hagen.
"Cray·fish are 8trictl~· oIDni.orous animals, but, althongh excellent scavengers, do not feed

wholly,upon decayed animal and "Vegetable matters. 'We have frequently noticed that O. Bartonii
in an aquarium breaks ofl:' the short stems of the common river weed, and eats the maill 8rom,
after stripping it of its minute leaves. So the C. affinill, from beneath its sheltering fiat stone, aud
C. Barto'nii, in its safe burrow, will seize the minute j"oung eyprinoids, that PM!; up and down the

stream in such myriads, ev('r and anon peeping into the various little indentations in the bunks.
Snch little fish, when once fairly caught b;y the big claws but hy no meaDs clumsy' bands' of a
Oambar'UB, have no chafi(~e of escape, and are soon torn to pieces."

Oambaru~ Bartonii de.scribed b.y C. Girard as O. Diogenes, constructs very interesting bur·
rows on the meadow fiats of the Potomac River at Washingtoll, which Mr. Girard describes as:

. follows: 1

"The holes, as they appear at the surface of the ground, arc near.ly circular, from senm-tenths
of an inch to one inch and one inch and a half in diameter. The depth of the burrows \'aries
according to the locations; this we generally found to be from sixteen illches to two feet, and

Sometimes to three feet and more. The construction of the burrow itself is often exceedingly
Bimple; from the surface of the ground the excavation exhibits gradual slope, in direction more

or less undulating, for a di8tance of from five to ten inches, when it heeomes vertkal for six or
eight inches, and then terminates in a sudden hottle·shape eula.rgement, in which the animal is
fonnd. The bottom of the burrows having no subterraneOUB communication, no other isslle except
towards the surface, it is entirely isolated from its neighbors, and leaves no chance of escape 1,0 itA
inhabitant. The same burrow may have several external holes connected with it, several inclined
channels, wbicb, however, meet at tbe depth where it becomes vertical. We constantly found the
ca.vity full of water, but this was in March and April; the bottom, for several inches, was filled

wit:h a soft; and pnlpy mUd.

I Proc. Pbila. Acad. Nat. Sci., Ti, pp. 88-90, 18M.
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" V\'~e generally found It single iudividual in each burrow, it being either a male or a female,
the latter in March or April, carrying under the tail a bnndle of her eggs. Sometimes, when
numerous individuallO are gathered on a small space, it lDay happen that the windings of the upper
part of their burrows will aeeiucutally moot~ have in this case a communication which was not

.contern platell. Each i !ldividnal, however, remains in its own apartment; 80 ut least \\' e cOllstantl;r

found to be the (la~e, To aocomplish the act of breeding, males aud females must come together

at oue part.icular time. In Ollf' of the burrow," which we examiucd we found a male and a female.
Vi'e are inclilled to believe that the male quits its retreat and goes ill search of the fe,male, as one
indh'idllal of the former sex WaJ:l found, at une time, walking over the surface of the ground.

"Iu the SPriull i ~od we are told in tbe fall also, the bUlTowing Craw-fish builds over tile holes
-of its bUlTowlto chimu.ey of the maximum height uf one foot, bnt most gcnt,rally lower. This

chimne;, circularly p;ymmidal in shape, is c(JlIstructe(1 of lumps of ll111d l varying in size, il'reg­
11l..rly rolled up, a.nd Ililed up one upon anotber, and intimately connected together. Its exterior
baa flo rough and irregular appt.'.Ql:'allCe, whilst the interior i!:'1 smooth aud as mtiform as the subter.

raneons channel, and ha\'illg the same diameter as the laf,(er. The cementing of the succ('ssive

baU" of mud is easil.y accounted for wbpn we })car in mind that the latter are brought up in a

very soft state, and that their drailJuge aud subsequent solidification on their expo~ure to the
atmospheric air antI rays of the sun are all that is required to unite these parts. . The
last touch consist8 ill shutting up the aperture. This is 3(Jcomplished b;v means of several balls

-of lllud brought up from nnderneath l depositeu temporarily on the euge of the ehimney and

dra.wll back in close contiguity, so as to intercept all eomtnuu:catioll with the external world.

The uumber of such chimneys is sometimes VCl',Y great in one particular locality, distributed
without any geometrieal regularity, and recalling to IDind the scattered habitations or village of
a newly settled colony."

228. THE SHRIMPS AND PRAWNB,

THE COMMON SHRIMP-CRANGON VULGARIS, Fabncins.

This species of Shrimp occurs on both sides of the Atlantic, and is eaten both in this country
and in Enrope. 1t is, therefore, of considerable economic importance, thongh of less value than

the larg'er Sbrimp (PfJrwJus) of t'lle Southern States. CrangQn vulgaris, on the American coast,
ranges from La,brador to North Oarolina, and from low-tide level to depths of a.bout fifty

fathoIlls. "It ill found in grl:'atest abundance in shallow water, and on sandy or weedy bottoms,
but occurs also on muddy, shelly, and rocky bottoms, and extends at least to abont fifty fatboms

in deptb. It vw:ies much in coloration according to the location in which it is found. Upon the
-exposed and lightccolored sand~' shores of' Southern New England, specimens are invariably

translucent and very pale in color, so as to closely resemble the surface upon and beneath which

they Ih-e, while upon dark-colored muddy bottoms they are very much darker in color. Specimens
from a dark-colored muddy inlet of Vineyard Sound and otherscfrom dark nluddy and sandy
bottoms at Halifax, Kova Scotia, are very dark indeed, the pignlent spots eovering nearly the
-entire surface, aml the caudal appendages becoming almost black toward the tips." 1

" When resting quietly on the bottom, or when it buriea itself partially and sometimes sJmost

entirel;y, except the eyes and long, slender antennlB, it cannot easily be distinguished by its
-enemies, and, therefore, gains great protection by its colors. When left by the tide it bnrit'>s itself
to a considerable del)th in moist Band. Lt needs all its powers of concealment, however, for it is

IS. I. SMITH: Tnms. Conn. Acad" v, p. 56, 1879.
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eagerly hunted a.nd captured b~' nea.rly all the larger fishes wlJicb frequent the same waters, and

it constitutes the principal food of many of thew, I:lucb as the weak-fi~ll, king.filih, white perch,
bluefish, floun(}t~rs, ~triped Oll$,}o;, ete. Fortunately it is a v('r,Y prolific species, and i!l abundant
along the entire coast, from Nmth Carolina to I..abrador, wherevcr l:land,Y shores occur. Tile young
swim free for a cOlH'lidcrahle time after batclJing, and were taken at the surface i!l the evening, in
large I1umbers.'n

According' to 'Vliit.e/ till? common Slirimp :ue in SpaWIJ on tlw English coast during the entire
summer; "thp oya are of a dirt~- wbite colol·."

'Ve hav{J 110 1mblisllerl dn,ta as to tile rlllfl-ttioll of the spawlIing season upon our coa~t, hut
"tbe :;·oung are hatdwl1 ill th" llei;hborhoo(l of Vineya,rd Sound ill May aud Juue, awl arrive a,t

the adult form before they are more than four or fi\Te millinwters long. Specimens of this sizc

were taken at '''ood's Holl, at the ,mrfacp, Oil the cvening of ,Jul~' 3. Later in tbe season llJuch
larger specimens were fre'luently ta]W1J a.t the surfact\ hoth in the evening and da;.rtime.

"The .,;,oung of the different killus of Shrimp, CrmllJrn~ rul.lJurbs, Palamwnete.~ 1Julgnri8, and
VirMus zOl;terieola, whell hatelwrl from the {'gg, are free.·~wjmltlillganimals; similar ill thl'\ir hahits

to fhe young- of tllt\ Lobster. In strudure, lJOwen,r, tl.Jey are '1uite unlike the lalTre of the
1,0118ter, and approaeli more the zoea stages of the Craus. \Yhell they first leave the egg,

the~' ,ue without the fiVE~ pairR of cepha]o·thoracie legs, the abdomen is without flppeJH]ag('s,
and much as it is in tbe first stage of the 'young Lohi'ter, wIdle the lllllXillipl'ds are dl'.Yeloped

into long' loeomoti \'{\ a.PJleIJ(la.gt~s, somewhat likl' the external maxillipt'ds of tlw, firBt ~t.age

of the young Lob~teT. '''hile ~·{'t ill the free-~wimmillg condition the cephalo·tllOr}Jeie legs

are developetl, tue maxiJ1ipeds a~sume t,he :u]nlt form, amI t.he ahdollJillal limbs appl'lu. The_
young of these Shrimp are "pry much smaller tlll\n tllt; young of tlle Lobster, hut they

remain for a r:oDsiderahle, time iJl tllis jmmature state: and were ycr.}' freqnenrJ.r taken at thc.

surfafJe ill the towing-net."3

Although Cranf/on '1)u1garis rna,:> he common in the sonthern part of its rangl~ (New York t()

North Carolina), it has not beeu often recorded from that region, and in fact W(' know milch mOTP

al){)ut it on the New England coast, along the entire l'xtent of whid) it, is very abulHlaut" thongh

Romewhat less 80 llorth of Massaclmsett.lo1 Bay. About Halifax, Nova Seot1a, it i~ again almlldant

and of large size from low-water mark to C'igllteen titthoms, 011 l'olHHly, llluddy, ,;tony, and roeky
bottmll8. It is common eVf'rywhcrt\ in slHtllo\v water and at Jaw-water mat-I,:- urt lliDSt sanely

heaches in the Gulf of Saint Lawrence. It also occurs in the Straits of Bell" I~lle. SiJlce this
report was in mauuscript, Cra,ngf)f/. mll-garis has been found by tlw Fish Commission to occur in
different parts of Cbef3apeake Bay ill imml'II::;e IHUIl bers and of unusually largt~ l'oi;r,e.

The eOlUmon Shrimp attains H length \Jf OYM two indies, exclusive of the anterior appendages,

but is generally smaller. III the 11eighlJorhood of :Kew York and ahout -Sew Bedford, ~laRs.,

it is taken as food. Northward from tlwre it is, 80 far aR we. know, oul.y utilize.d to a sligllt extent,

and for bait only. It, may perhaps be taken on the soutlwl'1l eoast<1, where it. occur,:, ill connection
with Penrowl, whieh is sellt ill large quantities to Xew York, hut from all the information we

have been able to ohtain, tlO notice is taken of it south of New York.
Mr. W. N. Lockington states that Crangon vulgaris is vcrs abundant upon tlw PacHic eoast

of North America, ranging from Alaska (Mutiny Bay) to San Diego, ClIIiforllia·. It is smaller than

O. jh14tci8corum, with which it is found associated; ami it is also less ahundant in the Sa,u
---------------------_.._---------

1 V~RILL; Vine.ya~d Sound Report, p. 339, 1871-'72.
'Popular Hist<Jt'Y of Rritish Crustacea, 1837, p_ 107.
·S. I. SMITII: Vine~'aru Sound Report, pp. 528, 529, 1871-'72.
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Francisco markets, although comprising no inconsiderable part of the total catch of Shrimp, and

at some seasons it is more commou than its congener. The average length of the. specimens

taken on the Pacific (lOast is said to be about two and a quarter iuches, but large examples
excood three inches in Jength. This form,wbjch is a sort of color yari(~tJ', js easily distinguished

from a. franeiscorum b;y its black tail, and the large proportion of black upon its bod;5', as well lUI

by the different form of the hanJ, the movable fillger of which is much shorter and foldfl trans­

Yersely across the tip of the hand. From its black coloring it has received the llame of "Black­
tailed Crab.'l

Thi8 Shrimp is takell 011 the west coast in connHction with C.francuworum, and is sold fresh in
the markets as wen as boiltld and dried for expoltation to Ohina.

THE CALIFORNIA SURIMP-CRANGON FRANClseORUM, Stimpson.

Acconlillg' to notes furni8hed hy "'~. N. Lockington, this is the largest species of Silrimp on
the Pacific eoast of thH Unitel} States, and is the Sinirnjl pUJ' excellence Of the San Franeisco mar­

kets, where large quantities at'e sold during nearly every month of the ,year.
The total hmgth of tIte body, in the adults, ranges from tltree to three and a half inches,

while in the sallle the length of the earapax ill about seven-eighths of an inch.

From the Pacific coast \'ariet;5' of Cranyon 'VulgarilJ tltis species can be distingUished b;y its
larger size; by the ul)!loUCC of the black tail amI IUJ.'ge blaek spots, characteristic of the former;
b.y the small Ilots of dark tint which mottle the surfaCt;; and most reaJily by the much greater

length of tile moyable finger of 1he hand, which folds llarallel with the side of the hand instead

of a{!ross its extremity.

Crangon jranci800ruJII has a' somewhat limited range, not being known from north of Puget
Sounu, nor south. of Point COIlc~ption, Oalifornia. In Sail Francisco Bay and Tomales Bay it is

exceedingly abundan:t, frequenting eSllccialIy the sandy coves along their shores. Not only is
this Shrimp largel;',' consumHd upou the coast when fresll, but it is also taken by the Ohinese in

immense quantities and shipped to Ohina after boiling and drSing. The Shrimp industry affords

emplo;rmentto It large number of Chinesc, and constitutes an important factor in the export trade
of San Franeisco. The Shrimp are mmally Mught in purloie-nets, whieh are conical in shave,

about twenty-five feet long amI ten feet across the mouth; they taller to the lower end, which is
opened and closed by means of a H puckering string." It i8 said that no diminution in the number

of Shrimp results from the continuous fishing, altboa.gh the edible species of fish are nearly
exwrminated in San Francisco Bay.

A species of Hippolite (R. bremrostris), of a uniform light crimson or scarlet color, occurs at
the Straits of Fuca, in San Francisco Bar, and probabl;y along the inter\~ening coast. In San

Francisco Bay it is taken with the Orango'ns for food.

THE COMMON PEAWN-PAL1ID!ONETES VULGARIS, Stimpson.

The common American Prawn, which closely resembles the English species, altbough occurring

in great abundance along some portions of our Atla.ntic coast, d0e8 not rank among our food

invertebrates on account. of its small size. It freqnentl;r makes np for that deficiency, however,

b.r its great abundance. <

The average length of specimens is about QDe and one~half incbeg. The body is tra.ualucent,
almost colorless, but is "marked with irregUlar, ill-defined, dark blotches and spots, which
admira.bly adapt it for concealment among the discolored and dead leaves of eel~gra88, at or near

the bottom," in' which localities it i~ most ahundant. The AwericauPrawn (UNers from the
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English, among other things, in the character of its rostrum and in its smaller size. The rostrum

of the latter is divided or double at the tip, and specimens range in length from three to five
inches.

P. mtlga,ris ranges from Massaehusetts Bay to Northern Florida. North of Cape Cod, how­
ever, it is rare. It is \·cr.)' common among eel-graJIs, etc., in Vineyard Sound, Buzzard's Bay,

Fisher's Island l:5ound, and Long Island Sound. Thence it has beetJ recorded from the south side

of Long Island, and from numerous points along the, coabt of New Jcrse-y and the Southerll States,
as far south as Saint .John':,; River, Florida. The localities inhahited b;-,' this specie:s am described
as follows b.y Professor Verrill: 1

"The COIIlIIlOlJ Prawn has its truc home among the eel-gra,ss (in brackish water), and here it

occurs in cOllntless Ililmuers. It iH also verr abundant, in the pools and ditches (of the

IDuddy Nhores ill braekisb water), even where the water i8 but little salt, and al~o occurs in
immellse llUIllbers Oil tl)(~ muddy uOttOIll8.:'

It likewise abounds Oil tlie ruuddS bottoms in lJUfe s,tIt water. On salld~- bottoms ill both sa.lt
and brackish water it often oecurs aSOiociated with Crangon 1'u/ga-riiJ, but, not ill large numbers.

THE RIVER SURIMPS-PAL1ElIiON OHIUNISl Smith; PALlEMON],l'l'BS Exn,IPEs, Stimp1lolJ.

Only two spccies of riYf't Shrimp han" yet heen de~'lCribed from tile United States caM, of

the Mississippi River, and they seem to he used as food in only a few Jocalities. At New Oril,aus,
however, one Bpecies, the Palamum Qhionill, is very much esteemed.

In this specil's, the ca.rapax or anterior part of thf\ bod;v is smooth, st-oltt. and considerably

swollen, with a short rostrum. Specimens from the Ohio HinT measured in total leug't.h of body
from two to three am} one·fourth ill{~helil, the c8,r8,pax occup;ying about one-fourth of this length.

The original specimens from which the specielS was de!'.Cribed were from the Ohio River at
Caunelton, Indiana, where it is taken for food. Since then it has been found over a larger area,.
including the vidnity of New Orleanl5.

Pa'lwmonetes exilipes is a much smaller species than the above, me.a.suring onI.v about an
inch and a half in total length. It bas beeu recorded from Sandusky Bay, Lake Eriej Ecorse,
Michigan; Somerville, Sonth Carolina; and from fresh·wat.er streams in Florida. It is probably
quite widespread in its distribution, but we are not aware of its ever ha\'ing been used as food,
probably on account of its small size.

T1IE DEEP-WATER PRAWNS-PANDALUS BOREALIS, Kroyer; LEPTOCEROS, Smithj MONTA-GUl,

Leitch j PROPINQuus. Sal's.

These species of Prawns, which rel;emble onc another very closely in appearance and
structure, are exceedingly abundl~Dt in the ,leeper waters of Massacbu8etts Bay, the Gulf of

Maine, and elsewhere off the coast of New I~llgland, the British Proviuct>s. and southward as far

... IU3 Virginia, at least.
PandalUlJ boren,lilt grows to It much larger size than the other three speciesJ but all are large

enough to scn'c as food, and sufficiently abunda.nt, ill the localities where t.hey occur. Unfor­

tnnateI~' they uever approach the shore, and the ordina,r.v methods of taking shrimp in shallow
water will not answer for their capture. If ROme means of taking them easily could he devised,

theS wonld undoubtedly find a ready sale in the Boston a,nd New York markets, for tbey have au

eJ:~inglygood flavor.
PmtMlus bQreali6 attaiofl Ii length of fleven iu(·bes. As to (',0101'. it is, Q.Ccording to Professor

Verrill, II thicklY13prinkled with small, red, BtelJate spots, wbi<~h. from closer aggregation, make the

1 Vineyard Bound R-eport, 1871-'72.
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tail de.eper in color than the rest of the body, Thtl spe;rmaries are purplish.red, the Mlt:er

membrautl golden, ovaries blue, eggs ultramarine hIUf'/' Females caITying eggs Wf>r8 taJren in
August and September, 1877 and 1878. in and off Massachusetts Bas and off Oape Ann. The
localities where this specie!! has belm fOllnd are as follow!:': ::\-Iassaehusett8 Thil,y, off Salem,
forty·fi ve to fifty fathoms, mud, "er,) abulHlant; Gulf of Maine, forty to OUt) hundred and Ilixty
fatiJ.oms. muddy bottt}ms, very abundant ill some places. In the Gulf of Ma,ine. it was found
to be especially oommon in a region about fourteen miles southeast from Cape Ann, in fifty
to about one hundred fathoms. It was also encouiltered twenty to thirty miles off Oape Sable,
Njwa Scotia, in depths of fift;r-nine to eighty-eight fathoms, and thirty miles off Halifax in
eighty·five to one hundred and ten fathoms. Beyond our seas it haa been recorded from

Greenland, Norway, and Bering Sea.
Pandalus Montagui alld leproct:l'os differ from P. borealis in coloration, "in having the red

more intense and arranged in clearly defined markings, of which those upon the carapax and
abdomen are arranged in conspicuous obliquely t.ransyerse lines or bars, \.bile the color upon
the rest of tbe bod,)' and upon the appendages is collected in distinct specks, Wotches, or
an1Illlations." The largest specimens which hayc been examined were from depths of ninety
fathoms, off Oape Ann, and mea8ured four and one-half inches iu length. Specimens 0\"& four
inches long ha,e been obtained from several loealities. DIlly a few individuals have so faJ:'
bee)] see)] ca.rrying spawn. They were taken in different places during the months of Aug-ust,
September, and October. These species range all the WRy from oft' the month of Chesapeako
Bay to Greenland, and P. Montagui also occurs on the European coast as far south a8 the
British Islands. The.)' are wore abundant than r. borealis, though of smaller size, and are
common in much shallower water, as well as in the same deeper places resorted to by P. borealis.

In Ma,ssoohusetts Bay, they inhabit depths of twent,Y-two to forty-eight fathoms, where the
bottom is gravelly. sauIly, and muddy, and have also ~en found on Stellwagen Bank. In the
Gulf of )faine they -are widespread and exceedingly abundant in man:,' localities, being often
associated with P. borealis on muddy bottoms. The~' liye on all kinds of bottom, in deptbs of
ten fathoms downward. They have been found east of George's Bank in a depth of font hundred
alld thirt;y fathoms; in the Bay of Fundy, ten to sevent:,-·seven fathoms; off Nova Scotia, sixteen

to seventy·five fathoms; in Bedford BaBin, Halifax, twenty-six to forty·one fathoms; GttIf of Saint
Lawreuee, Labrador, etc. South of Oape Ood they range down to depths of two and three hundred
fathoms.

Pandalus propinqu'l18, which has been reoognized only since this report \vaa ftrst, written,
occurR uBSOCiated with the two la8t specie~ BOuth of Cape Ood.

The United States Fish Oommission, in its explorations with the dredge and trawl along th6

New England coast during the past ten years, has constantl.y com~ upon immense schoo18 of these
deop·water PrawDs j sometime,s two or more of the species being associated together, at others
occurring_separaWy. It has been no uncommon occurrence for a peck or more to come np in a single
ca~t of the beam ,trawl, and several such hauls have sometimes been made in a single day. These­
Prawll~ apparentl;y mo'\"e in schools, and it is often impossible to Fooure more than a single catch
in any spot at ouo time; ThiK fact mar result from their moving in a :regular body from place to
place, and t,hns coming by chance in the course of tbe trawl at times, or, if na.tnrallydisposed to

remain long in a single place, the appearance of the trawl mWlt have the effect of frightening
them awa.y. They are active in their movements, and. are thns seldom taken in the dredgt'. It

nBS been the custom on the Unitw States Fish Oommissi()fl steamer, when;to large ha.ul or Pi:Utda1i .

has been made. after ha.ving selected the specimens required ror &cientilic purpoaes, to torn the



THE SOUTHERN SHRIMPS AND PRAW l~-S. 821

remainder over t() the mes.'l, and thpr!:.· arc many witaesses to testify to the superior ('.harncter of
the deep-water Prawns a8 an aI'tide of food,

The> 10b8tNmen Qf Bid\l~forll PO\}I, J,1a:ine, wlm set their 1m1.!! ill the winter frum fmlT to B1x

miles from shore, {)('A~a!o;iollall,ycapture these PrawllS, fwd bere rna.'\' he n, Rugge!ltioll as to th~

style of alJpMatus which might he tried advalltageOUf,lly for their capture, The openings would,

of course, n(>€d tn be of mlH:n smaller size tiJau th081:\ of an ordinary lobster-pot. .A light bf'am

trawl of large size might; however, am;wer still better.

'rITE CALIFORNIA I'UAW:,<-l'ANDALUS D-ANJE, Stimpson.

According to \V. X. LockilJg-tOIl, this is a 1ll(~lerlJtely large gpecies of' Prawn, which is now

oolmnolily brought to the San Pran6sco market, amI is caught in Hw 0IH~n OCI'lUl hetween the

FlIrallone 11;}<lmIfl alHI Point He,VI>". The llmglh of the body III the ndults, iudndilJg the ro~trlHll,

is ahout fi\"c indIes, while the average lellg'th of Hit' carapax, exellldill)..:' tiJe rostrnm, ie; about one
and u qual'uw inellcs. Fresh specilllem> are fiuel;y marked witlt tl'all>;\'t'r;;e zigzag lilles of white,
separatell by lHln(Js of red.

Pandalus ])ante has beeu recorded froll the Queen Oharlotte Islands aud Pllget Sound, north

of whi\\h it i" 1\\)t kllQWll; it't3 sonth~n\ limit is pns'6ib\y POlllt CunceptiQn, CalifmIlia, the most
pronounced point of did<lioll between tlH~ nortlwrn alHl soutlH.'ru marine fanure of California,

thongh this fact. has not been IJositiYely deterlllim~d. Thil:\ Prawn IJas heeu much more abulJ(laut
in the Sall Franeii:\eo IUnI'k(~ts dUl'illg' t.lw IlHst two years tban formerl;\', amI tb" J"t'iJ,Son ussiglJed is
that the fishermen, driven out of San Frilucisco Ea,y hy tlJe cOllstalltl;l' diminishing sllppl,Y of ti"h
th~r~, hu,ve 1>ee,n f'<)re~d to l'\tSOl't to th~ 0lW:u sea betw....en th~ FarallOlH' Islaml>; \\-ud IJoint 1{.~y~i'.,

where the Prawlls live ill large Humber.... It IlllS beeu noticed with spawn in No\"ember, DeCt:'IIl­

ber, and Januars. A secoud specit-'!:! of Prawn i,'l occltsiollalI.r brought to the San FranciliCO
market, along with P. Danre, being obtained in the same lllne(~.s. It il'i \,f smaller size thall P.
DanQJ and of a uniform light pink cfJlor whlJn fresh; it also differs from tbelatt<\r ill the size and

shape of the rostrum, appendages, etc., and ill the number of the rostral spines.
In 1879, seyt~n..l examples of it large sp{'cies of Prawn, apparclltl;r identieal with PenreltS

brasiliensis, of Brazil and tbe SOlltllern United Stat~s, were brought tD tlle Sall lcralld;;co
markets; ill 1880 uont' were observed. This species is alim recorded from tue west coast of
Ni(',\u'agua. Adult t'oimclmem; ('.xa,minel.l at San Franci!>oo me,asurtMt senm iudw% in t,otallength,
including the roatrum. Oompared with speciulf'JIS from thl) Rio Grande, Brazil; no poilits of

difference as regards form or proportion of parts were detected.

THE SOUTHERN S:aRIMPS AND PRAWNS-PEN.lEUS SETIFEIWS, M.·Edwards; PENAJ:PS BRASIL­

IENSIS, Latreille.

The,se are tbe large Shrimps or Prawns wlJich occur in such illlm~ngc numbers on the coasts

of tile Soutbern States, and are tak~n to supply th~ markets at Charlcston~ South Carolina;
Savannah; Georgia; New Orleans, Louisilwa; New York, Rud elsewhere, The two sppcies are
often fonnd associated together; but Penreus setiferu-8 is tbe more abundant, 'Illd is, tllcreforf'; more
commonl" 800n in the markets. According to Prof. Lewis R. Gibbes, these species rna;v be dis­

tingnished apart by the following characters:
(j The oommon Shrimp (P. Betfjerus) has a groove on each side of the large spine that springs /.,,~t<.;.,.-{[i.~

tram the fore aud upper part of the. !'.hell or Cla--raI\ax; the.&', rnn bMkward and termimtte about [ ! J,,~ "(
, ~

the Dliddle of the length of the ehell. In the same tra;y ill the market, will freq nentl.v be found .~.i:· 'j-' • 't:,~ .i."..
othm:individnala, far lells numerous, in which these grooves run the whole length of the shell, .z:
terJ:niJ:l&ting just in front of the hinder edge or border of the ahell, at the first joint. This form I

bit.ye~fetred to the P.lw08ilie1W of Latreille. .' <----r~"".~._. v,' ~,;{L TJj-,~"~,,
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II Full grown indi.vidual" of P. lIetijeruH measure six or more incbes in lengtb, from tbe tip of
the large anterior spine to the tip of the tail spine, ami three·follrths of an inch deep and broad
in the front or bod,y part,. ThE'sC large specimens of both species arfl known ill the murlwts Il.S

"PraWllS,' or 'Sprawns,' awl the Jmlfgl'owlJ indi \·idnah.; are di ;tillguished a" 'ShrimplS..' The
Prawns appeal' in Our waters generally in Marcb, or in warm seasous as early as the latter weeks

of February, anel remain in scaSOll tor two or three months, after whieh the supply diminishes, and
they appear to retire for a time to spa,vlJ. To what region or localities tlley retreat I do not
know, nor have I bf'en able to learn anything coneel'uing tld" matter from the fishermen, I may
aud that r have lWVl'r Reen onH of these Shrimp earr}'ing its eggs. It may be that they ascend

our river" for the }mrpOI'Je of spawnil1g, amI friends have 0ttllml my at.tention to what theyeaU

'fru"h-water Shrimp' that differ in no respect from the commoll Shrimp, and yet are found in the
rivers ahoyc the reaeh of salt water. In June and the sllceceding months of summer, the half­

grown individuals or ' Shrimps' are ill season, and for tl~llderness of flesh and delicacy of flavor am
preferretl to the' Prawns.' In tilt) antumn they all disappea.1' from our wilters, and I suppose go

southward or else into deeper water. As Prawns and Shrimps die very sOOn after being taken

from the water, t,ht\)' cannot he sent. fresh to any distancf'. The)" are used both as food aml
bait."

Aooording to Stilllpson, Penmu8 brasiliensu (l is often founrl in brackish water, aud e,,'en
ascends 8treams to -points where the water is nearly or quite fresh. It was thUN fUUlld in the

Crotou River at Sing Sing', Xew York, by Professor Baird, and hy myself in a fresh·watm· creek

neaT Somers Point, ~ew Jerser." From these places it ranges southward to Brazil, and is 1'0111111

more or less continuously alon~ the Sonthern Atlantic t'ORl'lt, antI the Gulf C03f!t to Mexico.
Penwus setijcrus has not been recorded from north of Norfolk, Virginia, but thence southward its
range corresponds with that of P, lmuriliensi8, at leaRt so far fl8 regards the coast of the United
States,

Mr. T. E. Fisher, of Fernandim1, Florida, who has been interested in the Sbrimp industry at

that plaee for several years, furnishes the following notef! regarding tbe Shrimps and Prawns,
which he difltinguisbps from one anotlwr in the same way as ProtPflsor GibbeR: "It is my belief
that the Shrimp (smaller imlivilluah;) moyl' ont into tll'eper wah>·r at thl' h('ginllin~of winter anll

there remain uutil about the filII moon in March or thereabouts, when the~' return to the bays
and l'iverl:'! in great quantities as 'Prawns' and ascend the riyers and c.reekA, r think, to spawn,

'i'his is thfl time when they are taken as food. Aft.er spawning, or about ~iay or June, they
return to the sea. From ~la.r to August the so.calleuSluin;'l, Wllich then--"l1ppear, -iri·"qnite

8mall anti used principally as fish bait; from Angust to December tJwy grow quite rapidly.

Sl'ptember :md October are the hest shrimping months of the ..eason, and :May and June are the

only months when Shrimp ,He tiearee, t'xeepting tIuring the {\91~I~rn"I~~~h~?f \\:~Jt~I:{ when tlwy
leaye the coast for a time," The seasons Oil f,lIe coasts of South Carolilifviblf Ea:;wru 'Florida,
therefore, nearly corr(~sJlond, excepting; that in Florida, the climate lK~hlg milder, the Shrimp
remain upon tbe coast much later in the season or Df'al'ly all winter. Mr. Sibs Stearlll"-, of
Pensa.coia, Florida, writes that .. Shrimp are ab.undant on all parts of the Gulf eoast, and, .

-especially flO in the region of Lonh,iana and Texas, They live On the grassy or sandy fiat,s, a,nd

:among the weeds on the bottoms of bayons and lagooIls, in both salt anu brackish water. On the •

Florida coast they are fOllntl throughout the SUlUlnl!'f month!>, a.nd appear to breed in the flpring
or early snmmer. In the fall they make up ill schools, and seem bent on migratory movements.
At this time a few are taken in seines and sold to the restaurant keepers of the cities, On the

Louisiana and Texas coasts the habit of 8Chnolin~ i8 much more common, and 6l!l t,be "Shrimp
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are very abundant at all times durin,!! warm wl'atbf'r~ they can be profit::1111,.... ellU!{bt for the

market. Barrataria Bay, of tueLOllisiullH eoast, ..HHI Gaht'stOlJ and ~I atagonla nays, of the

Texa~ coast, are notable places for tuP bltriWP fbllery. TIll' fact that tllese hay.". aflim] unnsually
good feeJing grOlllll]S am] llil1i11,1::' l'la('e,~ 1'01 ! lit, Sin-im]! will IIlJ(1oullh'tlly \' .... plaill lIwir great

al.lUlluaIlce there. Slll'imjl of luarliNablo size :l\"\'ragc l'lbout four iuelws in h'llgtL. Theil' color

teuus to imitate that of the 110ttOHI Oil ",hidl tlll"',' d \H'll. X\~\y Orl\~m]" alill G-;lin';;t,)J) an' jIll'

only dties of thf' Gnlf ('01ls1 which ellgag't' ill tlw ;;hrimp trade."

227. THE MANTIS SHRIMPS-SQUILLIDlE.

'fH1: lHAN1'lS SrrRlllfP, on SEA MAK'fl:-;l-8QlTJLLA EMl'l'SA, Say.

"The 8qRilla cmpn..;a i." a very iut,cresting ('Teatnre, WhOf;(, huNts art> ,,(HI i.mll('.rtl.'l\tl~" known.
It is often t,hrown Of] tlw hellClte;;; ll,Y the wanls, aud pl'ohabl,v it uHua-lly hurrow<' in the mnd helow

low· water mark, but in c\:'rtaill l()(~alitit',; it 1m,; hf't"II fOllnd \)urrowlIlg at. or Hl'ar low·watl'r lIlark of

spring 1illef:~ form ilJg" lal'l.:"p~ i\'l'l'gnJal' hO]('f;. ']']1(- \"PI',\' euriouf:. fn'e-Rwimmillg: yOIllIg' were often

takpJl in the towing;.net.l>. l~aq!J' sjlel'imPlls an, (~ig:ht or tell indH's lon~ anil about two hl'Oad.

The hody is not so RtoJltl~" built :1.>'; that of tIlt' Loh"te,·, IUld tlw carnpax or "hell is mlH~h sma liN and

softer, While tIw abdomen is mudl Illrg'er and ]ollge!' jll ]ll"(lporf·ioll, 'J'lw Ie::!!. and all tlw other

organs are quite ullhke Hj()se of tlw Lobster, awl tbl' 11)Bt joiut of t1lP great c1aw, in."lb'ful of forming­

a pair of pillIJcri'l witll t1H:J Iwxt, is a.rmed willi a row of ;;ix <,harp, enrved "[lilIes, widell shut into

cm'J:esllOll(lil\~ Bl)C\wts, folT:wg\'\l 11l n, gnlO\'{\ in 1he lWXf, joint, Wllidl l"l,\~{l lJenr~ RllmllN' ~l)ilWf'l,

By meaus of this slllg'ular orga lJ tJJ('y ean hold 1heir llTt\y ;,;ecurel~', awl can,/:.1iYI' a I'WV('f{' wound

10 the llullliUl hallll, if halHlk\\ i1l\l<l,llt inn"b'. It abn mw,. the "'hmt e-autla] "'1'},ellilagl;'}; , w hiI'll ar(l

armed with .'!piues. Yi1l',\" 11ffecliypl;\". The (jolon; of tilL'! .'ll'ee!ps are fluite Yivid, ('I)llsiderilJg its

mnd.dweUing hlJ,hit&, The boily j" ul'ua.ll~· pale ~I'\"en ;)}' :'l.'llowil'h ~·n'NI. eadl f',('gmcnt b()flll'l'ed

pOI<t.priorly with darker green and etlg-ed wit.h hright. ~-{'J1ow; the tllil is tingell witlJ rose and

molt,lell with ;yellow and bllH~l;:lsb; the OUkI' ellutlal 1anlt,lh,-, 11,\\"<\ thi' ha,.e am\ f;pilH'S "\\bite, the
lllst joint ~'f\\low, margined with black; tLU1 il\lwr olle·~ are h1aek, pali\ aJ hnse; tlw E'.yeS ar(~ hright

emcrald-gI"&'Il; the imlN' l1ut"'lma,,, arc d>tI"l;:, with a )'dlnw h.\o1ld >It ttw haM'". of {'.>lell joi1.lt,; IUld till'>

flap.>(lllum is allllulated witll black ;Iud w1Jite,1~ I

This spe{'je'i'> or Bqui.lln rang\:8 fWIll Cape CIIIl t~) l~l(l}'hhl, hilt from itl'- ha\.)it {If H'mahring mo",t

of the time in its hurrow~ it is lIor \'1'1'." COIllIll(lU]Y knowlJ or met with OIl the I>f>a-shore, t!lllug'h it

hJ prolm,bly Y('ry ahundant ill l'.ome hw,alii.·le>',

"TlHl l\Jediterr:wean ..,pel'i('~ I)f ,r;,'qllil!(j. :n.p g-ellt'l"ally found ut ('ollsillerahJI' (h'pths; tiley Ii\"e

in f'>,mdy l)lft(~~B, whel't' theS \\\\.Il eabily }\l'ot:mH'. tlH~ir food, wl:ddl ~'eml'< to \:,ollsi"t ~hi('fi~' ofamwlidOl.

anti fragments of the Adinia r.tfa·fu.. According tu HisHO. tlw fl)Wuh;,'l whell tlu:,,\' wi;;h to lh'!H)ro:it

theh: egg\O., which tlwy !lave nmll'\' HII'll' a.WonrillRI RI1\1l'mlage,'I, retire tt.l nK~k;\C llhle('~. The

Squillw are timid, avoiding dILlII!('r; tlley Rwim milch after tlie fa"hioll of Lnb;;tcrs."z III Europe

whel'{wer &JuiUa (~an oe, t'ouml ill "ntti.cil'ut, numben; it il'i mucll estemuett a/> food, and the American

l:lpecies would probably be as wllOleRoml'l. Oil t.he R!Jn\'t'S when' it abounds it migbt mlsil.\' be

Obtained b;y digging, 3.lId from deeper watN' h.y meani'l of the rake ,In-dge,

'fwo other apecieR of Squilla-Squilla dubi(l· llnd L!llIilJsquWa ,qlabriu-8Clllo-ahm oceur on the

coa~tl'! of the Southern States~ wbere one or more of t11ese three spMies are Baid to be t<sed as

bait to some extent.
. ~--------_._._-----_._---_._----------

1 YEJrnILL: Vineyard Sound llepori. 1$71-'72.
J WJUTU: Popular Hiswry of ilia British Crus~. 1857.
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228. THE AlfPHIPODS,

THE BEACH FI.l;:AS, on SAND FLEAS-ORCIIESTIA AGILTS, Smith; SCUDS-GAMMARUS LOCUSTA,

Guuld; Al'i"D ALLIED }'oums.

TIle t'xtenBiv,~ gTUIlJ! of Ampkipoda., to whioh the~e Spt>Cil'S belong, eOIJ~i~b; (,lltirely of small

aqnatic flllirnals whkh. although not of direct importance from an pconomieal [Joint of view, Htill

serve un important purpose in tlie gencral eeonom,V of nature, nllll ({escI've at least sOllie lllt1ution

IH're, Besides J'\('TYillP: as food for fish, many of tlle spedes acf. as >lmwt'llgerH on tbe st~a.sl..lOre,

and, despitt' their Rmal! Hize, are. from their great numllllrfl, ahlp, to ilisJlost' of It large quantity of
dt'ad r('1'nse nmt.tf'l'. SOffit' of tllf\ speeieJ'\ lin~ pntirt'ly in the water, while othpI's are exposed to
the air tlurinl-:" lnw f.irle, or ('\'lm most of tll(\ t.ime. 'J'lle experiment of utilizing these small creat­

nre!'! in the preparation (If 8keletons for anatomical JlllrpOfW.s IlfL~ been tried with much success,

Fish, dearle(l of the lmlk of their flesh, have been fastened to hoard" and Hllebored just below the
!mrfaee of the water, uear the (locks in Eastport. Harbor, and withitl the Rpace of a few hours

notlJ ing b~lt the hOTleR remainerl, being- cleaned at-; completely as by filly other process, and with
but little expenditur(' of time on the part of the Ilatnralit-;t. Several species upon our coast are

abundant ellough to act ill unison in this way. Some of tIle deep-water ,'\pecieR a.re as destructive
to i1E"ad animal matter a,'\ are thoi':e which live npar tlle flltore. The eod and halibut fishermen
often !mffer from their depredations, as 8cveral of tht' deep·water Amphipotls quickly attack the
fisll which the after being' canght Oil Hie trawl lines hefore they are hauled up, The gills of the
fit-;h appellor to he firflt devoured, hut wit,bin a few hours they a,re able to cat out the entire
museular and visceral matter, leaving ouly the bones and ~kiu. Cod a.nd hake frequently die

upon the trawls, ami are tbus destroyed, but halibut lIrc more hardy and are seldom mnch
injIIrt' (I.

The Ilnmb~r of flpecies of Arnphipod.'l upon our coast is veT)' large, bnt we Deed refer here to

oul.\' two or tllree sp~cies to illustrate their principal cha.racteristies.
"These small crm;taeea are of great importance in COIlnf'AltioD with our fisheries, for we have

found tlmt they, together with the Shrimps, constitute a very largll part of the food of most of our
mor(~ valuable edible fishes, both of the fresh and salt water. The Amphillodl3, tbough mostly of
small size, occnr in snch immeuse numbers in their favorite Jocalitit>s that they can nen.rl.v always

b? pusHy oht,ained by the fisheR that eat them, aIltI no doubt they fUnJish exuellent and nutritious
fnotI, for eovell the smallest of them are by no mellTlS deflpised or overlooked even hy large and
powerful fisues that could e08ily capture larger game. EH'Tl the VOTa-eious bluefish will f~d

upon UlC8e small crustacea where they can be ea&i1y obtained, ev.m ,vllen menhaden and otber
fil'lhe8 are plenty in the same localities. They are also the favori~ food of trout, lake white·fish;
shad, flounders, scup, etc., as will be seen from the lists of the animals found in the stomachs of
jh.bcs. Ono species, wbicb occurs in countless numbers beneath tbe masses of decaying seaweeds
thrown np at high-water mark on nil t,he shores by the waves, is the Qreh.eBtia agilis Smith l which

Ims receivetl tbili! name in allusion to the extreme a.gility whiuh it displays in leaping when

disturbed. The common name given to·it is l Beach-flea,' which refers to the RaIne hahit. Its
color is dark olive green or brown, and much resemble.s ths,t of the decaying weeds among which
it li"f\s, and upon which it probably feefls. It also COOlst,ructs bnrrowll in the sand beneath the
YiJA"etable debris. It leaps bj' means of the appClldages at the post~rior end of the body.

"A much larger species, and" one of the lllrg-est of all the Amphipods,.is .the~
loclI,Iltu, which OceiU8 in great nnmbers beneath tbe stones and among the rock·weed near low·
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water mark, The malelS are mueh larger than the females, and t;omet.imelS become nearly an inch
and a half long. They cannot leap like their COUSillS tlmt liye at high-water marl" but skip

actively ahout 011 t.heir lSid(~" among the ;;t\)llelS amI gravel tmtil they readl ,.,.OIne shelter or
enter the water, w'ucn tIle;y swim rapidly in 11 g,yl'atiug manuel' 'uael;: (low1Jwul'lloI' sideway;;.

But altlwugl1 tlHoY call SWilll they are l:ieldol.ll lllet witli away 1iolll tilt' shore or lllUeb below low·

water mark, 'L'be ZOllO of }'UC/iS is their tnw bUill('. 'Illi" specie" i~ aLJUlItlant 011 all our ISIWl'eIS l

wherever rocks all(I PUCUIi oo:.:elll', from Gn'at Hgg Hal'hoI', New ,h'l'M\\', to Labra(] or. It,.,. culnr

is gellcrully olive·hrowIJ (J]' 1'('ddiolll-hrowlI, llltlch like tlwt of tll(! FlJcu.~ oIlllOUg' wbieh it Ii\'clS.

Th~ only g\)()\l l ....ngli..,;b name t\n\,t, 11m,','\' I'Y\'1' \lennl fm' tb~'le Cl'\~ltt.\ll'e..,; is th"t of 'Sc1.11hs,' ::=:iY~ll

b.y a slllall uo:" ill reference to their rapid amI peculiar 1ll0tiO!l>:l, Twu 01ltel' I"ehl ted

species, of larger Mize amI paler colors, hilt. ha\'illg" j.Jl(' same 1m-bit of h.'ll-pillg· as 1!le OrcllC.~tia,

though 1I0t, iu 8udl a l1iglt degree, occur <l1Il0l1g' the wt'ed,,;, 01' hUl"l'o\\'jug' ill tIll' saud, ur lWlleatlt

drift·wood, etc., a, little ht:low ldgh,water mark. III fad" the ,'jaw] is ,.,.olllctimes cOlllpl(~1d.\ filletl

with t\1e.ir ho\e.s, of \,'J,~'ioup, ",i~j;;. Both tht,,,,,e t;r>eci~", In\.' 1:\t\\l'\t iu forUl, lUI(l lwcoult' almllt au

inch long when Utat II I"C, One of them, 1'n..forc1lcI>l1a /oi!yicorll,ill, call be easily llilStillguished hy

its Hlr,r long ant-elllHl:; tlw other, T. rtwultl~JJ.!lttlwima,h;r its. ~1J,()rWr alltmma~ awl n'r," large ('yes.

Both thcse l:\})clJies are pllie gra.} ish, amI imitate the eolol" of the sam! n'T.'" perfectly, "'hen
drivell from theil' burl'owlS hy nnllsnall,Y hig'h tides .01' storllls tlwy an-\ capahle of I:\Willllllillg

actiYels ill the water. They make daill t,Y ilIOn,dIS for 1i"hes a,uu mauy I>l1ol"l1 IJinll:i, a:; well a" for
certain Crabs l especially Ocypuda arcllar'ia.'ll

THE BORING A'\U'HU'OD-CHBJ.l'RA TEREDltANR, Pllilljpi.

This very destrlleth"e littln (~rnstaCtlaJl, whieh is of cummon oecnrrence Oll tho Europellu
coast, from SoutltCl'll Sorwa,y to th~ Aurhtic Sea, halS:;o fat' beoll llotiet'd on the Atlantic coast

of tIle Uuited States at only two places, \Vood's Holl aUll rrovilleetowll, .:\lalS'iadlUsetts. At

both of these localities it Wlli> fOllnd :h'lsoeiate,d with the "GrilJblc" (Limnorin li[Jlwrum), in tlHl

submerged Viles of 0111 wharves. It is more HHm possible, !lowerer, that it is a eOUllllO!l iuhabit,ant

of our coast, doing- a certain aUlollnt of the damage ItitheItu a"crihed to other borillg anilllals.

,Vithout a careful examination, it is quite easy for all ull"ki!lt,t! eye to confound (Jlwillm with

Limnoria, althuugh tbe;.,- belung to \'er.)' dist,illet divisiulls of Hm Cru8faaa.

Tlle main characteristics of this auimal by which it ma,"- he lli'ilillg'uil:\llt~tl f!Olll all the other

Amphipods, as weI! as Cl'llstlM',eans l are the three pairs of caudal stylets, tllG last pail' bt'ing
nearly as long as tb(l hody proJll'I' of the lIla.]es~ altllOugh llluch shorter ill the females amI ,Yuung.
As to color, tIte uoU,Y is l'\emitram;tuceut alltl t.hickl,Y spotted aud mottled aiJuvc with pinl;:,

Professor Allman, of MnglaIHl, wbo has st.udied livillg 81Jecimeus, describes the h,lbits uf

tilis species at> follows: 2

"Cll.elura terebrang is an ootive little anima-I, swimming 011 its back and employing its

thoracit) legs to adhere to t11e timber whit;h it ha" selected for its ravages. Its habits
are trul;., xylophagolls, and it excllva,u-s the tim her not merl'ly for t.he pnrpose of eOlleeahnellt,

but with the object of iJmllluSiog it aM food, which is apparellt frulU the t~lCt that the aJilll(,mtar;\r

canal max be found on dissection filled witlt millutel~· commilluw,d ligneous matter.

Timber which Ilas 1Jeen I>ubject to tlH; ravages of Olu;ltil'a preS(lnts a somewhat different
appearance from that which ltllS been attacked uy Linworia lignorlllli. In the lat,ter we find

narrow c;rlindrical burrows runniug deep into the intodor, while the excavations of Chelura are

1VERRILL; Vineyard Sound Report, pp. 313, 314, 1871-'72.
'Aun. and Mag. Nat. Hist., xix, p. 361, 1847.
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considerably larger and more oblique in their direetion, so that the surface of the timber thus
undermined by tbeS(i destructive animals is l'apiOly washell awa;r b;v tile action of the sea, and
the excavations are exposetl iu the gl'eater part of their extent, the wood appearing plowed
up, so to speak, rather than burrowed into. "Gpon tIle whole, Chelura would seem to be a still
more destructive creature than eveu Limnorja."

229. THE ISOPODS.

'l'HB GRIBDLE, OR BORIKG- LU1KORIA-LIMKORIA LIG-NORUlIi, \Vhite.

Tllis little crustacean pest, whicb measul't)S less than oue·fifth of an inch in length, is a very

common h.tbitallt of our Atlalltic eoust from the Gulf of Saint Lawrence to Florida, aud also
occurs almndantl.r 011 the coasts of Great Britain and of other parts of Europe. In spite of its
small size, it is very destructive to all kinds of ,,-ullmarine wood-work, which it rapidly mlts away.
Its body, wbleh is snbl~'ylindrical in shape, cousists of fourteen sf"gmellts, the allteriol' one being
the head; the two ends are rounded amI the ~id,,~ are nea,rl.y !'it-might amI p;'t,rallel to olle another.

'fhe first seven scglllonts, IlOt inclnding the head, bea.r each a pair of short legs. It makes its

burrows by means of stout; mandibles 01' jaws. III color it is grayi"b, the ullper surface of the
bodS beiug covered with minute hairs, to Wllich more or less dirt usually adheres_

The Gribble generally lives abo\-c and ,Just, below low-water mark, but, ha~ been found at

times, tl.lOugb ,cry rarely, as low down as sevon to ten fathoms. It gnaws burrows inti} all sorts

of sunken or floating wood uear the shore, and lumber or drift-wood left for some time on muddy

shores is pretty certain to be attacked by it. 'rhe bnrrows are made to it depth of about halfan inch,
and wIlen thl1y become numerous enough to reduce the superficial layer of wood to a mere honey·
comb, it scales off, leaving a fresh surface; which is at ollce attackell. Much damage is done by

ttli" little creature to the piles of wharves and other submarine wood-work all along our Atlantic

coast, and numerous methods of stoppiug its rava,ges have been deviiSed. It has been ousern.:id

attacking thfl gutta perchl~ of submarine telegrapli cables. Professor Verrill descrilJes its habits
aud the damage it has do no all the American coast, as folio IVs: I

"It Ilas the habit of eating burrows for itoolf into solid \·\'Ood to the depth of about Ilalf an
inch. These burrows are ueurly rouml, arld of all siz('s l1p to about a sixteenth of an inch in

diameter, and they go into the wood at all angles and are usually more or less crooked. They are

often so nUmerous as to reduce the wood to mere series of thin partitiOlll; between the holes. In
this state the wood rapidly decays, or is washed llwa;r by t,he w:-:wesl and c\"CI'Y llew l>!urflU:e
exposed is immediately attacked, so that layer after layer is rapidly l;emoved, and the timber thus
wastes away and is entirdy desrro;yed in a few :vears_ It dest,roys soft· woods more rapidl)' than

haJ'(1 olles l but all killd~ are attacked except teak. It works chicfl,)' ill tIle softer parts of the wood,

between the hard, aUfluallaycrs. a.ud [woids tho knot.s an<1lines of hard fiber connected w-ith them,
as well as rusted portiolls around nails that have been drir-en in, and consequently. as the
timbers waste awa.y under its attacks, these harder portions staml out in bold reIiet~ ViThere

abundant it will destroy soft timber at t,be rate of half an inch or more every ,rear, thus dimin­

isuing the effective diameter. of piles about an inch Rlluualls. GeneraliS, however, the amount is

probably not more than half this, but even at that rate the largest timbers will !loon be destroyed,
especia.lly when l as oft~m happens, the Teredos arc aiding in this work of destruction. It lin~s in

& pr-etty narrow zone, extewling a short dilStanoo above and below low-water mark. It occurs aJ.l
----~-_._-----_._-_. --_ .._.. _. __ .. -.. _ ...-._---_ .........• __ ._.__ .- •......_,-~_.,._--_.

\ Vineyard Sound Report, pp. 379, 380, 1871-'72.
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along our shores, from Long Island Sound to ~oYa Scotia. In the Bay of Fundy it often does
great damage to the timber!>! and otLer wood-work used in constructing the bru;\h fish-weirs, as
well as to tlm w!mrn's, ete. At Vlood';.: ITo]] it WllS found to be H'Q- dl'struCtiYl~ to the piles of
the wharvc>'.. Tht~ piles of the u<:,w gO\'enllllellt wharves han' UL'CH proteeted by broad bands of
tin-plate covering the zone which it chieJly affect,s. Xorth of Cape COll, where the tides ll,rc l11uch

greater, this zone is broader, and this remcuy is not so (wsil.y applieu. It doe;,; great damage also

w ship timbL'T fl<mtillg in the llocks, anu grC\l-t losses an~ \\()llll',tintes cau,:,ed in tbis way. emu·

pla.ints of sucL ravagcs in the na\,'y-yard at Portsmouth, New lIampshirp, have !Jeen lmu]tl. aml
they also oecur at the Charlestown lHlN'y-saru ;.tnd ill the piles of the whar\'t's at Boston. Prohabl.r
the "harvel; and othel' "lUbmerged wood-work iu all Ol1l' sea·ports, from Sew York northward, are

more Of less injul"l'd hy thi.'1 ereafUl'c, ami, if it t~ouhl be accnrately estimatc(l, the damage would
be found surprisillp,'1,r great.

"Unlike the Teredo. this (~rcatllre is a y('g-ctariau, and cats t.l.le wood wlJich it exea\ates, so
that its boring operations pT'O"ilh. it-with hoill food :nut "beher. 'l'he hurrow;,; are madp lly l.lll~;]'IM

of its stout mandible" or jaw:-i, It is cllpablc of swimming tJuite rapidly, and ean leap bat:kward
Buddenl.y b.y llleal.l:-i of it" tail. it (··;]'ll cn'l'p bllth forward aud haekward. It>. leg-" an; short lll.ld

hetter adapted for luoving np Hnd down in its hurw\\- than eh,ewhere, amI its body is roullded,
with parallel sides. and wt'll atlaptt·d to its IlHHI<-' of lif('. \Vhen disturbed it willl'oll it"elf illto a
baH. The female earries sevell to nine eggs ur youug ill the iucu!Jatory pouch at ouc time.

U The del)trlletin, IHt,bit." of this specie!) \\"('re first brou:-rht prominentl.r to notice in 1811, !J.y

the celebrated Hobert Sft'phensoIl, who found it rapidly destroying the wood-work at the Bell
Rock light-lLollse, ereded by him OIl tilt' ella!)t uf Scotlaml. Since thnt time it has bt"'l.l in,esti·

gated and its ravages ha\'p been rlescri!Jed by IllUIlI'rons European writer:-i. It is YCry destruetive

on tlle coasts of Great. Britain, where it is knowll a" the \ G-rillble.'

"The remellies m;ed to check jts ra m~es am ehi ..fly copper or ()[her mt~tallic tlhe.'1tLing;

driving broad-headed iron nails, e]OfJe together, into tue part of t.he piles subject to their attooks;

and applying coal tar, creosote, or verdigris-paint" once a ,rear or oftener."

THE SALV!'" BUG-..:EGA PSORA, Kro.ver.

This is the largest species of Isopod living upon tlw Ncw England (Ioast, amI anains a length

of two inches and a breadth of oue illCh. It occur~ as a llarasite 011 Ute cod and Lalibut. Iu audi­

tion to U.s large size, when adult, it mllY })e reaclUJ- distiuguislwd by its large eses, wlliclt nearly
cover the upper surface of' the heaU, and approacL. dosel,)' together at their anterior e:s:tremities.
The first three pairs of legs are adapted tor clinging to the surface of the fish on which it lives.
The body ill oval, and broadestjusl jlJ ii·oll! of Uw llliddlt,. Tiw ~bln~ Brig,..; are ust:'ll as all lI11guellt

by the fishermen, who SOllletiuws collect thcm iu large quantities.

230. THE EN"TOMOSTRACANS.

This order of crm,taceans includes a vast n urnber of gillall, gencraUr mi nn te, free·s wimmillg

forms, frequentl;r called watl'r·fleas, which abound ill both fresh and salt waterl:', and oUter and

generally larger species which occur as llarasitel:l on fil,lb alld other aquatic animals. 'file formt;>r

serve as an important article of food fOI" mun,}' fishes, such as the welilulth~1.l aud rnackl'rcl, whil~

the latter are frequentl,Y injurious to them. being" often 8trallgel~' modified, and burrowill~deeply

into the .flesh, from which they suck the juices, causing great irritation and at times perhaps

death.
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231. THE CIRRIPEDIA.

THE BARNAOLES-BALANUS EBURNEUS, Gould, AND ALLIED SPECIES.

Several spooies of Barnacles (which belong to the natura,} group of Orustacea, despite the

hard, mollusk-like shell of most of the species) occur upon our coast and serve as food for BOrne
of our fishes, hut it is mainly their iutrusion upon certain of the marine industries that gives

them a place ill this vU!llrne. A larg"(\ speci~s of Barnacle, CaNnula. diadema, Lil.lne, growing upon
tlle skill of olle or more sppcies of Whales, is eaten to some extent by tbe west eoast Indians.

In one grol1p of Binnacles the animals are furnished with a fleshy stern or peduncle, b,Y means
of which they remain permanently attached to fioathig objects in the sea. The specie.s of this

group hear the ~eTleral name of H ltoose BarnacleR." Our COIDIUOIlest spedes is the Lepas
flt8cicularis. The other group of Barnacles, represented upon onr coal'!t by the "Rock Barnacle"
(Balanus balanoidmi), H Ivory Barnacle" (Balanus eburneus), and other species, haN no peduncle,
hut the !Wveral valvei'l forming the couical shell are attached directly nod permanently to the

rocks or wood Oll which they ha,ppen to dwell. Some of the species of both groups grow upon the

hulls of ships below the water·line, a.nd in connection with seaweed and other species of rna-rine

animals cam"e the so·called fonling of the bottom, necessitating constant cleaning and scraping of
the bottoms of Yet.!;;els at com;dderable expense. Barnacle8 also stand as u. Olerious obBtade in the

wu.y of o.yster culture, as sho"Wt1 b.v the recent experiences of the United States Fish Commission.
They grow with exceeding rapidity, "ery much faster than the oyster, and are so hardy as to defy

any attempts at extermination. In the spring of 1880, when the experimenU! in the artilicial
broeding of oysters were being carried on in Ohesapeake Bay, slates coated with plaster were
used as collecto:r8. To these the oyster embryos attached themselves in large nnmbers, lind began
their growth with good promises of success; but at the same time erubl';Yos of the h'ory Barnacle

were fully as abundant in the water, and, attaching tbemselves in even greate.r numbers, rapidly
outgrew the less hardy oysters. In many places they completely crowded the oysters out of

place, and soon occupied entire surfaces. In other places, however. the;\' were less numerous and
interfered less with the o~'l>ter growths. It is very certain that this inconvenience must always
remain as a certain check 011 aU oyster-cultural experiments on our coast, and must serioUldy

intel'fere with any attempts at artificial oyster-breeding. It is to be boped, however, that future

experiments will prove that the Ivory Baruacle cannot entirely destroy the profits of l!mch an

important industry, which, in oollsideration of the greatly impoverished ehameter of l.'lQme of our
formerly rich oyster regions, it is very necessary 8honld be statted at once, and, if p08Elible, carried

wa high state of pocfectioD.
The Ivory Barnacle ranges from Massachusetts Bay to Florida and the West Indies, while the

Rock Barrnwle inhabits the entire North Atlantic coasts of both continents. The habitats of our
common species are given as follows by Professor Verrill:

H The common Barnacle of the rookS shores, Balanus balanoidM, is altlO common on the pilea
of wharves and bridges, between tides, and also on the bottoms of vessels, etc. It nev~ grows
very large, although it may become so crowded together II.Btoform a continuous ernBt. -It ls

easily distinguished from the othel' spooie8 by its membrsnons base, which never forms-a 801id
. . . 1'·

plate like that of the other species. The livory Barnacle,' Bala#Wl eburfteus, is al80 cotnmon on
all kinds of submerged wood·work, whether fixed or floating. It 11'1 usually abundant on the pUeS
and timbers of wbarves, buoys, oY8ter-atakes, oottoms -of ve888ls,etc. It is ebieflyfoundbelow
low-water mark if on .fixed objects, and is even more common in tbebra.cld.Shwiltel's Of estuaries
than in the purer waters ontside, and it is t!Apableof living (Wen -fnpo.N:, fl'&fu. lVtIoter,' for.Prof. _~
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Jeffreys Wyman bas sent me specimens collected by himself about sixtr·fin>, mile~·up the Saillt
John's River, hi Florida., where the water is not at all bra<~kil:lb. Thi.. species is sometimes fouud
adhering to the carnpax of Crabs, the shell of LimuluIJ, and various mOllusks, It is easily
distinguished from most species on account of its low, broad form and its smooth, white ex~erior.

It has a shelly base. The B. crenatUH, common on shells and stones in deep wattor, also ()(!cnrs on

vessels. Other spe.cies are often found on the l)ottoms of vessels that IHlNe come from warmer
latitudes. Some of them a,re of large size. One of the most frequent of these is Balanus
tinttn,nabulu'!1l."

232. THE XIPHOSURA.

THE HORSESHOE CRA.D-I"IMllLlTS POLYPHEMUS, Latreille.

The curious forw of mll,rine a.nimal called" Borsesl.lUe Crab," "King Crab," and" Horse
foot," ranges along OLlr entire Atlantic COltst, from Oasco Bay, Uaiuc, to Mexico, ana givell rise
to a,n important illdufltry in at least one regioll-Ddaware Ba;r. It ig not, howeYcl', a true Crab,

aud it:<> exact positioll in the aniwal kingdom ill ",till involved in much obscurity. SOInt! nato.

ralistl'ol regard it as a, low t.HlC of ernstueean, wbile others place it among the Ara,clmida, or
acorpionR aud spiders. Its nearest allies all oecur as fossils, through wany geological ages down
to nearl.r .the oldest of the fossiliferous series. Auother species of the same genus, howenw, still
lives upon the ea.stern ooast of Asia.

The carapax of the King Critb is ver,Y large, with a regularly rounded outer margin, te,rrni­

nating in a spine at tbe posterior angles on 'ooth sides. Th(\ ahdomen is ruuch smaller, and from

its hinder end, to which it is jointed, runs out a long, taperiIlg spine. The hasal portions of the
feet. on the lowflr sid(l of the (JRrapax 8erve as lll<lsticatillg orgaus.

The King Crab is sluggi!olll in its movements, and spendsmneb of its t.ime more or less buried

in tbe mud and sand of shallow water, eoming Ul) occasionally to high-wat~r mark. It is mOO\t
abundant on the muddy bottoms of shores and estuaries, where it burrows just beneath the
surface, 8nd feeds upon various small anima,ls.

"At the breeding season, howe,er, it (Jomes up on the Randy shores to d~posit the eggs, near
high-wate)' mark. A(\cQrdin g tQ t h{\ \>tatement8 of Rev. B. Luckw<>OO, t.he sI,a.wning is done at the

time of high tides, durhlg May, June, and .July; they come up in pairs, tlll) males, which are
smallest, riding on the backs of the females and holding themselves in that position by the short
feet, pro"dded with nippers, which are peculiar to the males. The female excavates a depression
in the Mud and depoe-itl'. the eggs in it, tm<l the, luale casts the milt Qye! them, when they again
retnrn to deeper water, leaving tbe Pggs to he buried by the action of t.Ile waves. In aquaria,
under favorable circumstances, the ('gj;{~ hatch in about six weeks, but in their natural conditions
they probably batch sooner than this j onder unfa.vorable conditions the hatching mft)" be ,lelayed

fOl' a whole :yeat. The eggs are "ICeI')' tlUmerolHI.'ll
From 8e\"('1'8.1 intelligent observers living OIl the Delaware Bay side of Southern New Jersey

we bavereceived interesting IIOtt'S Oil the bahit.s of tLe King Cmb, as exemplified in that region,
and wbieb may also bold good for others. While fbiR Crab is comparativel~' Tnre on the outer
side of Southern New Jersey, on the inner side, alollg the shores of Delaware Bay, from Cape
May to Reed's Island, it is unusulllly abundant. It is not, lJOwever, alw-ays present in the very
ehallow water Dear shore. During the breeding S€ll8on, whiell is mainly confined to the montbs
of May.and June, bat also extends RJightly into .July, the males and females approach and ascend
tbe-beaohe-9m COuntless numbera, the latter to lay their eggs, the former to impregnate them. It

1 VEI!:&lLL: Vineyard Sound Ueport, pp. 340, 341, 1871-'72.
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is not an uncommon thing for the female, as she craw-18 up the beach; to be accompaniet:! by two,
three, and even as many as six males, the forward one clinging to the abdomen of the female, and
the remainder fastened to one another in the Same {Danner. As a rUle, however, each female brings
with her only a single male. After the 8pawnillg has been accomplished, they retreat from the

beach in the same order. King Crabs are not equally abundant at aU time" during the spaWlling
seasOn, but are most plentiful on the beaches during the spring tides, which occur about the times
of tbe lJew and fnll moon. Westerly winds suit tlJeID best for spawning, and they will not come
ashore in large numbers during an eRRterly wind. They approach with the flood tide and leave
soon after the ebb. The eggs hatch in July and Augnst, at, which times the sands become literally
alive with the young Crabs. These soon dil'lappear, not to return to the shore until tbey have
attained a considerable size. After the close of the Rpawning season the adult Crabs are not seen
in abundance about the shore, but probabl.r Ike in slight depths of water near at hand. During
the winter they are often taken out in Delaware Bay by the oyster dredgers. They aTe very
mucl11ess abundant now than formerly, OIl acconnt of so mall;y ha-villg been caught from ~'ear to
year for use as a fertilizer. It would appear as though a few years more of indiscriminate capture
would result in their being entirely exterminated from the region. Tbe men catch th"lm mainly
in thflir hands, as they I~orne upon the beacheR, but they are also captured in pounds and weirs.

The King Crab is rarel.r \lsed as food fOf mall, hut is often fed to swine and lloultry, and,
after drying, is extensively employed as a fertili£er. It. also ser't'es as bait for eels and some
Rpecies of fish. Tbis species of Crab bas been introduced on thc west coa,st of the United States,
the young, it is supposed, having been carrif'd over mingled with the spat of the eastern oyster,
which baa been largely transplanted into the shallow waters of San Francisco Bay. It bas also
been introduced on the European coast.



Z.-THE WORMS.
233, THE ANNELIDS.

THE MA.RINE V;~ORMS, BArl' 'VORMS, E'l'c.~NEREIS YIREN:", Sal's, AND ALLIED SPECIES.

Marilltl 'Vorms of ma,ny dift'erent kinds oceur in great ahulJ(Iauce along- the entire Atlantic

and PlWific COl1sti-1 of the T;nited States, amI are fLvailable as bait, for which purposfJ a few species
a,re frl'q nen tly employed by both professional aod amateur fishermen. T1J('.y are ReUe1'lllly I:'asily
obtained by digging with a spade 01' trowel into sandy or mw.lliy shore,;, but l1re not COlllmon on
exposed beaches of elelLr saud. They mmall,\' I'oquirl:' 1'01' their ('XistellCt' a gl'eatf'r or lp,I'IS

admixture of Jnud, gravel, and organi(J matter, the latter to serve as food. Shores whieh furnish

the common clam (JUya a.renaria) usually ahounu in Marino 'Worlllll of ""everal Yarietie", whi(~h llre

overturned in digging for that lllollm"k. So Hlr ns we know, thl'l't:' iH 11(1 Tl'g'uJar trade in this

marine product on alloY lmrt, of our coast; bnt ocenrring as fIJI'S do wlthin the ()Ollv('lliellt reudl of

WOl:>t of the shore fisbermen, these \Vorm~ may he obta·ined at ~hort lloti(:e, awl de"ern' melJ1ioli

hero as forminp; an element of some imJlortalJc~ in our marine fisheries. Tho follOWing account of

the habits of .Marhe \V{lrms in general and of some of our commoner slwcies is extracted from

the report of Prof. A. E. Verrill:!

"The Marine '''orills or Annelids ato "erT numerous nnder the roeks bet,ween tide8, and
concealed beneath the surflWe of the p;ravel and mud that accumulates b('tween and heneath the

stones and in' crevices. Many kinds also live in the pools, lurkiug among tile roots of the

algret burrowing in the bottom, or bUilding tubeS of their own in more expos('d situatiolH~, :Many

of tht'r&e Annelidtto are 'Very beautiful in form ami brUliant in color when living, -while most of them

have curious habitg and marveloug gtructures. Several species are of Jarg-e siy,e, growing to the

length of one or two feet. Some are caruivorous, devouring other worms and any other small

creatureg that they can kill by their powerful weapong; ot.hers are \'egetariaml; but many are

mud-eaters, swallowing the mud and fine sand ill great quant,ities, for tb(l I'lake of th(l allimal and

vegetable organisms that always exist in if1 as is the case with clams and most of the bivalve

shells and many other kinds of marine animals.
"All these Annelids are greedily devoured by most kinds of marine fishes, whelHwer they can

get at t,hem, and, since many of the Annelids leave th(lir burrows in the night to swim at the
surface, or do this constantly at the breeding seiLSOD, they make all important element ill the diet

(I.{ W.'.Ul.::, !1.Mw.'i!.~~~ th\\.t~tlS' >;:oot £<.)'C t'h~m 1t\ tb.~ mud ami g:ra,,~t, Uk~, th"" ta\l.wg,
scup, haddock, etc. The youug of nearly all the Allnelidg also 8wim fi'ee in the witter for a
considerable tiIile, a.nd in this state are tloubtlvs8 devoured in immense numbers by all 8ort.~ of

young and small fishes.
"One of the lll~est and most common Annelids found under rocks, burrowiug in the sand

and gravel, is the Nereilt vire1l8. It. lives both Ilt low-water mark and nt a cOlisiderable distance

farther up. It grows to the length of eighteen inches or more, and is also quite stout in its
proportions. The color is dull greenish, or bluish·gl'een, more or less tinged with red, and the

~ refioots bright iridescent hues; the large lamelllll or gills a.long the sides are greenish

IVineyaro. Bound Report, pp. 317, 318, 341, 342, 1871-'7'2.
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anteriorl)', but farther back ofteIl become bright red owing to the numerous blood·veSBelt; that

they contain. It is a yery active and vor.acious Worm, and has a large, retractile proboscis, armed

with two strong, black, hook-like jaws at the eud, and many smaller teeth on the sides. It feedl:'l
on other 'Vorms and variOlIS kinds of marine a.nimals. It captures its prey by suddenly thlUsting

out it~ proboscis and seizing hold with the two terminal jaws; tholl witltdrawing the llrohoscis,

the food is torn ami mastica.ted at leisure, the proboscis, when withdrawn, acting somewhat like a

gizzard. Tltese large Worms arc dug out of their burrows and devouretl eagerly by the tautog,
BeUp, and other lishes. But at certain times, especially at night, the.y leave their own burrows,

and, coming t,o the surface, I:'IWiUI about likt~ eel<'l or ,makes, in vast Jlumbers, and at such times fall

au easy pre.y to llllUlJo' kinds of fishes. 'rhis habit appeal's to be connected 'lith tlle season of

reproduction. They were observed thus swimming at the surface in tile daytime, neHJr Newport,

in April, 1872, b.y Messrs. T. M. Prudden and T. H. RUl>lsell, and I have often observed them
in the eVClling later ill f,he season. At Watch Hill, Rhode Island, April 12, I found great
numbers of the males swimming in the pools among the rocks at low water, and discharging their

milt. This Worm also occurs in mauy other situations, and is abundant in roost places along

sandy and muddy shores, both of the s<mnds aud estuaries, burrowing llear low·water mark.
It occurs all along the coast from New York to the Arctic Ocean, and is also common on the

northern coasts of EurOIJe.

" 'Vith the last, iu this region and southward, another similar species, but of smaller size, is
usnall;y met with in large numbers. ~'his is the Nerei,s limbata. It grows to tlte length of five or

six inches. and can easily be tli8tinguished bJ' its slender, shaql, light amber-colored jaws, and by
the laterallamellro, which are small anteriorly and narrow or ligulate posteriorly. Its colo1', when

full grown, is usually dull brown, or smoky brown or bronze-color anteriorly, with oblique light
lines on the sides, amI ()foon with a whitish bord"(lr to each of the I'iugs, which form na.rrowt pale

bands at the articulations; posteriorly the body and lateral appendages are pale red, and the

longitUdinal dorsal bloodvessel is conspicuous.

"Annelids are quite numerous on the sandy shores where tbe conditions are fa\>orable. It
is evident that these soft-bodied creatures would be quickly destroyed by the force of the Wl\\Tes

and the agitation of the sand were they not provided with t'IUitable means for protecting them­
selves. This is eife-ctcd mainly in two wa;ys: the sand-dwelling species either have the power of

hurrowing deeply into the sand with great rapidity, or else they construct long, durable tubes,

which descend deepl;\' into the sand and afford a safe ret-reat. Many of the active burrowing

species abo eonstmet tubes, but the;y usually have but little coherence and are not very perma­

nent, nor do t,hey appear to be much relied ou by the owners. There is, however, great div~rsity

both in the structnre and composition of the tubes of different species, and in the modes by which

the rapid burrowing is eft'eocted.

"The large green Nereis (N. ",iTem) is foand on the sandy shores in places that are somewhat

sheltered, eapecially if there be an admixture of mud or .gravel with the sand to give it firmness
and solidity. This species bUITOWS deeply beneath the surface and lines the interior of its large

irregular burrows with an abuudant mucus-like ~retiont which gives smoothness and some
coherency to the walls, but does not form n solid 1ube. With this, and in greater numbers, the
smaller species, Nerm limbam, ia also found, and its habits appear to be eaeenti-alIY the same.
Both this and the preceding can burrow rapidly, but much less 80 than 801D8 otberwortnB, ,and
conseqU{intly they are Dot well adapted to live on expo.eed 1Kmchee of moving sanda, but prefer

coves and ha.rbors. The two large species 1)f RkyttcJlOOOltiB lU'e much better attapted for t«pid
bnrrowing. Their heads are very swaU and acute, and deatitute of all appendages, except four
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minute tentacles at the eml; the body is long7 srnootb 7 and tn,pers graduaIl~' to both ends, awl
tlw muscular system is yery powerful, and 80 arranged a8 to cllablt\ these \Vorms to eoil them­

selves up into the shape of an open spiral, like a corkscrew, lind then to rapidly rotate themseln'N
on tbe a.xi~ of the spiral. \Vhen the sharp head is inserted into the loose Dlutl or sand and the
bod,r is thus rotated, it penetrah's with great rapillit,v fl.lld di;.;aplwarR almost iust-anUy. Bolh

these species are found on sandy as weB as 011 mudd;\-" shores and tlab. ncar low-water mark, and
nlso in l}et'pl.'r water. The nne, nsnally most abundant is fl. dibranchiat/18. 'l'his is reatlil~' distin·

guished b;y having a simple gill bot.h on the \lppe!' and lower sithlS of the lateral appendage....
The other, R. americanus7 Ius gills that are JUore or It'-'; hr,mchml Oil tiJe uppf'r side of the

appcndal.Zc:,;, hut !lOlle 011 the lowt>r "ide; tIle allllClltlage'l are. al'lO longer, especiall.v posteriorl;\',
and differelltl~; shaped. The proho~d>l is relll:nkahl,v long and large, anu wh(~Jl full;," protruded it

shows fnur large, black, sharp, fallg'-like jaw;;; or hooks. Both these 'VOrJll8 are destitute of true

hlood"esllels, such all mm~t of the allied \Vorms I lOSSPI;S , \mt haw, the general (llH'it;\' of the hod."
filled, between the various organs, with bright red hlood, whidl shows through tlw skin, giviug a
more or less red or purple color to the whole hOlly awl proboscis."

'fhe principal spedes of marine 'Vorms whieh an~ llsed a;;; bait are tIle ~YCJ'(}is v-inJ/lH, Ncrcill
limlmfa" ])iopa.t/Y1, (JuprM, Arenicola mariJw" Clllmenclla forquafa, -"UarphJ/sa :mnfJ1linea, Arabella
opalina, and llhynchoboru,~iiibranoh-ia.tuJl.

The Eart.h 'Vorm might ahlO he mf>utiOll('d ill thi!> eOlllll'ctioll, as it is likl.wds(! n~['y eOlnll.lOnl;v
used flS a fish-bait, especially ill fresh ",Yllter". All sportsmell, from hoyhood up, are acqlminted
with this simple form of bait, which i~ more easil,\' ohtaiued thau any oUler. Larg-e (IUllntitie!!l are

used annually, bn~ 110 8tattst,ics can ever exist to ddt-rmttle the amouut" whieh is irregularly

uistril:mted over the corintry.

234. THE 'LEECHES,

'I'HE AMEIUOA.N MlmlcL'\ALLl<~Eorr-)'IAcIWBDELLADF.COIIA, Verrill.

Stnwtu're of Leeches.-In the trne IA'eehe8, which hl:'1oug" to the order HirJlIlinl'a, tlle 1Jod,\' is
flatWIled, divided into numerous ..hor! and im1istinctly IlHtrkeu seglllCllts, awl hean, neither bristles
nor appendag-es of a,n;\' kind. 'I'he head is small, with five pail'S of minute, fliwpJe "Wes, amI ead!
end of t,lIe body terminates in a slwkt-l'. "The llltmth is aruwd illteruall,v witll tlll't~e phar'yllgeal
tel;th arranged ill. a triradial maImer, so that the wound made in the fiesil of ]lerSOWi to ",'!Jom tile

Leech is applied cODsistB of tbref:! short, deep gashefl radiating' from a (~OnlllWJl e.Hll'CI"." The
stomach is large, andtb~ nervoul:l ~;,'stcm eOlll,;ist., of a Ii brain" :md \'lmtral cord. 'i'he Lee-ell is
herm.aphroditic. The eggs, which rallge from !Six to fifteen in number, are (~ontaiJ)l.'d in a, sort, of
SpODgS, slimy COCOOll, from baH an inch to an inch ill diamet,l'r. These an' dellosite(l Ileal' tbti

watel"tl edge and hatched bS the heat of the suu. Uespimtion in the Leeches is carried on through
small apertures arranged along the under surfa.ce of the hody. The Leech swims with It vertical

undulatory motion and moves both in and out. of the water by means of it.. 8ucker~, fa8wniug ito'ffllf
ftrst b;r one and then by the other, RUU alterntl,t..I.r stretching' out and COlitriWting its boll;,'.

There are two or three species of Leeches, known as medicinal Leeches, wbich atl'ol'd the

most _conv~nient means of drawing blood from the, human hod;\'. The;\' lmn; lJeeu used by

physicians for this purpo8e for Illan~' yea.r"l amI lm\'lj giH'1l rise to II "ery e:dcllsive and profitable

:t!'atle-. Oue of the spooies belollgd to Nurtb America.
,Di8tributi<m a'lUi structure of the American Leeck.-Alth{lngh numerous 8IlOCiCil of Leeche&

&OOin-ndin tile fresh waters of the Ullited 8tatl'S and an-· l't>latcd to the fj!';beric8 in "arious ways,

h3 F
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this l'cp;ioll ha;,; so far nffcmled ollly n Sillp;lt' ~peeil!s uf true hlo01I,slJ(~li:jll/!Leecil. the Mfu:robdclla:

dl:COl'1l of Verrill. This i,,,~ tbpn'fol'E", tl](\ nlll~" kllOWIJ Let'eII ill our COHlltr,\' of t'cOllOmie yahw It

is "ITY willdy llistribut(,tl ill the Nur/herJI lillilt'd State"" autl wns at olle time qnitl' extensiYl'ly

nSPll by phssitia llS. Bpiug li'IIlW\\ lrat illl'l'riol' ill quality to Hw Enl'opean Lf'l'I'lll'l;;, howI'Y"r, it

hns, "iIH~t' tlH'y JI:IYI' IwgulJ hJ i Itl]JOl"t tll!' latter rl'i!ularly in to this cunntry, emu·wtl to be cIHlsitl"

f'rptl as all oflkin;ll Leei'h cxcl'ptillg hi a flm' plael's.

'I'll\'. Allierit<lll Leech hlli', necordi!l~ to 1'ro[;'..sSOI' Verrill, ft, large, ktout" HIHl brmHl bOlly,

wldeh is eOllsidl~r;lbl,Y eompresst'tl1hrnnglwut. 11 i:'\ ~tI'oll;.:ly allllulatt:'d, awl ill exh'lIsioll is much

el ollgatt~tl, g'l'lull1ally tal't'l"i ll~ Ulltt-riorly. Tlw lal'!:{f'r I'lli'd lllellS measure twelve illelJes or !llore

ill length, amI haw' a lm-auth of lllJwanls of all iudl. TIlt' head j:;; roullded ill front, and is

t'lIrnislIl'tl with tltrt'e stont HIlII pl"ollliIH'UI. mnxillre, hCl\'iug tIle onter etlgl' dentielilate with mHrw!'­

Oil ..,. :lcute It,pt It. TIlt, eye-spots am ten in BUill her. The urecuing St~ason is in tIl" I'lJlrillg. fj'he

eolol' ahll\"(, is a Ilark Ii"ill hrown 01' oliye gn~ell, with a mellian llorsal row of about tweuty to

t\H'llty·/'wo bright 01' pale red llllOt", wllieh are sometimes tlhsoh'te, and a row of rOlllHled hlack

s}lots lle<u' I'aeh IllHrg-in, eorl'l:spOlHling ill nHJulwr, :1lI\1 TH~arJ'y in i'\izl'" with tlJe red olles_ TIle

low!;'!' surf:tee i,; a brigItt or llark orllllg'p red or l'elldil'lh hrown, sometime.'! with hlatlk spots Hellr

tbe marb"n, "TIJLs I'llJeeiell i,'\ \-ery common, ami widdr lliiJused in the fresh water.'! of the

Nortl\(~rn United States. It:'\ range nortllwanl amI southward i;;; unknown. It i8 the onl~' trne

hlool1'Rtwking Leeeh kllOWIl from the Northern States, It is capable of drawing blood from the

lillman !'\kin, hnt ordinariI:;' subsjsts upon fishes, frogs, aUll tadpoles. It often attaches iteelf to

tlw throat, amI spcl;dily kills them, even wheu of eonsitlerable size." I

\\r]..Lile the All.leriean Leech sometimes attaius a length of twelve inches, four to five inches
is the an'rage adult. size, anti tIle IIlajor-it," of those /lold ill the I>hOP8 measure ollIy two to three

inches. Anwrimm Ll';'eches are now seldom used hy physieiaus. The foreign I5pedes are so eallily

ohtained, so cheap, anti so lllllell mOre reliable in the lli:iljOrity of cases, that they are now given

the preference lIl-:!rly cverywlJere. The American Leech was formerly exteui:dvely employed,

hefore tIll'S hegull to import, tbe foreign species, and evell for some time afterwards, in conse­

quence of tht' {\outinued high priee of the latter. With the gradual deeline ill the practice­

of leeehjug th{\ import trade in J~CCChNl has also fall{)Il oft' from s(',ar to .year, the imports for the

past few :rears being lelo\s than half those for 1856, and the price about ollc-fourth what it was then.
Culth~ation (I,nd oo()nQlIIic ralue of tho American Looch.-Attempts have been made to breed

and raise the Amerimm J>eeclt in artifieial pOfld~ after tIle plan lJUrsued in Europe, bill. alwa~'s

WitlJOllt !'ucces~. The LI~eelle8 in these iuc10sures hltve ntlyer thrh'ed well, lLll(l, in additioH~ the

!'llil::tht dl'mand for them has temlNl to rl!'uder aU the attempts in this direct.ioll decidedl)" ullproflt­

nNe. Mr. Herman Witte, of New York, has perhaps experimented more extellsivel,Y in leedl­

eultnro in tlds f'AluntlT tlllln allY other person. His ponds, constructed very Hluch like those in
FralI(~e~ to he ll('scri heel futther OB, are 10cMeu between 'Vi llfield and NewtowIl, Long Jsla ntl,
New York. They Ure thoe in number antI co,,!'r all urea of over fifteen acres. At pre8tmt tiles

serve men'Is as pres{'l'YativC' pond~ for llurplu~ 8t1Jlplie;; of imported LeeeheE,\. Otber lU'tifieial

pouds lJave been started in the State of Sew Jer81'.y allll near Saint Louis, Missouri, but the:,.­
Wl\re all speedjI.y gh'PH I1p. TlIrtle8, flnal,eN, hirds, aml insects wpre saill to have dl"stroyed grt'at

qnantities of the LeecheN amI l1illeOllrllgt'd operatiolls. American Leeches, when t,hey were ill

eommoll llf:t\, Wt,re probably collected to a greater or less extent iil most of the regions where t,he;'.­

wcre l'lOlJlloscd. East,tjrn Penlls:;-!Yfl.nia, llUtlks and Berks Coonti{'s esp('cially, geems, Ilowever, to

have furnislll'd the prin<dpal collecting ground, ill past times as nt prest'ut. Numerous pond,,; in
---~--_...__ .__._---------------~-_._ .....- .._-----

I VERR1LL: Report, U. S. Flilh Commissioner for 1872--'73, p. 669.
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Ell"tf'L'l1 }las~aeLust'Us, illdnding" tlll' sontheru pn l't of C,IIJP Cod, Wf'n' forlllt'rly IJOted fo!' t hI'

hlrge 11IIlllIJeni of IJeeehes tlwy cOlltaiuell, alill Ilurillg' tIll' ('ad)' part of thi,,; {'('!ltm'y lllallY J,et'I~.ltl'8

\H'n' eollectt'd frolll the!ll f()[, uwdiciual PI1l·PO~I';';. l'hiLJ1It'lphia i;.; uow tIll' ouly hir,;t. t~ity \\'[H'1'1'

Ameriean LecclJes are used by physieiaus, WllO }lrdi,l' them to t]w Eu!'o]lP:ln 1'01' pertain l,jlld" of

treatmellt. The latter Lct'ch is tlw !HOI'(' pO\\'l'rfu], a\l(l {'xt!'aet~ till' 1Il0"t hlood. ACI'{)l'llillg tn

the statl'Incnt" of }'IJiladeiphia It'l,dlt'!''', a hout hlllr A IIIITjl,all Leel'hes an, reqlli 1'1'11 to do t ht, \\ol'k

of 0111' Europeall, and the ellil'f merit of tlw fOl"llH'r ;lri,';I~.'; from till' fad tlml IIH'y C,Ul lll' 11,,'·<1 1lI01'f'

freely ami witli It's" clau;.:·e!' to till' liath-Ilt, Hilt! (,,111 abo lw (>lllployt'll Oil till' ilion, dl'lkatl-' p,lI'!,,;

of the IHH]y, wlll'Tf' tllV Euro]leallL"'f't'1J wou] ..1 ad too v ij.!,'o I'OU ';],\" , Tht'.\ art' f·"']Jpdnll,\· 1't'nHll­

nH~ll\h,d fur the I"l'g·iUll about t.he ('yl', a,IHL ,~ev('l'al are "ollH.~tilllt·>; u";l'd. llis(riuu("'ll on.T a widt'r

space, when it iOt thought. lw"t uot tu extraet the illoo:l fl'llIl1 a ,.;iug-le spot by the ai'l of ali

importetl "llCl;iIllPu. The Amerieau L('t'eli doe::; 1I0t at-tadl it,;Plf a::; J'(',l(lily as the fO!'l'ig:u, awl oftell

seVfwal sjweimem; han' to be trieu het'or.. om' CillJ he found t.o fasten itself. They hitf' tmwh IpSOl

reaJily out. of wale!' UlillI ill. The bites of Ole two Lt~peh('s art' IliJli'T('1l I; that of the ElIl"OPPlUI

ul·ing deeper rtUd more prOHOlmeetl alld hleelliug IIllwh It)llg'(~r aft,pl' tIll' Ll'm~h ha~ heen II\:'I~ldH'd,

'I'lle wound of the American I~e{'ell geueraUy clOSI'S v,'ry ::;oou after the 1.e,·ell has hcen l'I'h'H1';t'd,

am} sometimes imllwdiately.

The European Leeek.-Tue European Leech helong-I:> to a II ifti~rent genus frolll our oWIl.11 irurl0.

and uS t:lOlllC autl.ioriUt~S is considerl.'ll to constitute two lli~tin(jt species, H. medidnrrlis, tIH.' Gr,l,\"

I~eeclJ, and H. olltcinali};, the Green .LeeclJ. By otheril the Green Let'ch antI Gray I..eeell art', ]llaet'd

ill the one species, H. fIIedicina.lf8 of Liullmu.'l. "Till'.\" art) hotl! marked with six longitudinal

/10rsa1 ferrngitJoas stripes, the four lau-ral olle~ being illtPrmpt,ed or tesselatetl with hlack spot".

The color of the ll<lek varies from It black iilh to a gmyi"h greCH, The belly in t,]w first vari"!:r is
of a .yellowisll color, free from spots, aJl(i hordercrl witll. 10ng-itmUllul 1.l!ai',k stripes. III the second

it is of a green 1'0101', horderetl ,1nu lllailulated with ulat"'k. This Leeeh va,rillS from two to four

inehes ill length. It inhabits marshes and rullning strea,m;.;, aud is ahulHlant throughout
}<]urope."

Prior to thirty ;\'cars ago nearly ,tIl the northern eountrif'.s of Europe contained L~I\l\hel'>, hut

most of the supplies came from Sweden, l~n~"ia, PolulHI, awl Hnngary. Tlw i\w.unpy regioll~ ill

which they Ih"f.,(l were tlraint\ll from time to time, for ooe reasoll and anothlw, until tiually nlst

area" which had once heen profitable became dried up, t1) the almo;,;t entire tlest.t·uction of the

Leeches. Then, and for the first time \vas the extent of the iujur,," full,. realized over all Europe,

and strenuous efforts were made to remedy the (wil. Several gO\'erllments, in(J\lHling the l!'rene}l,

Prussiall, and Hanoverian, offered preminms for 811ccessfnl results in leech-culturG, but these
efforts were rewarded onl.v in the f\lrmf'r couutry. At present t,he larger share of the Leec}l('s
used ill Europe ann this cOl1ntr.v COllie from the artificial ponds or llwa.lows of Southern Fmllee,

although mauyare ahm raised in Hlmgary and iu ot,her cOlllltrics of Southern Europe. Paris i>J.

the llrincipal receiving center, whence tliey are sent, to EngIanll, to the English colouiei-i, amI
the United States. The export trade to South America aud th£l 'Yest Indies i~ ht!'gely CUITitlll

011 through the United States.
Leech eulture,-The localities selected fol' Ieech.raising are swampy meadow>J., wheN' tit(\'

bottom is more or less firm and solid. A certain an',1l haviug" been e!toSt'JI, it is dh'ided into

rectangnlar plots of different sizes by mraTIS of ditehes. The UI'I't'dillg' s('a~on j.~ ill ,Julle and

JutS. At this tilDe water is admitted ouly illto tue ditelle...., tlit, meadow tlats remaining" 411',\'.

Th(~ eggs are laid in the loose, swamI'S o\'tJil at. the HUirgins of the ditclleK, and when the ~'/'nllg'

creep or,t about six weeks, more or Ie8s, afterwards, the meadows are overfl.owed artificially to n.
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depth of six to eight ineheR. nt'fore the young appear, however, as many of the old Olles as

Jlossihle are cangllt and transferred to oUler Jllal~es. Otherwise tht'y would cOllsume too mudl of

the foou n'l]llired for 1he young', The young L('eclJcs are fed UpOlJ tile blood of living animals,

horses, eattle, ete., which are dl'i\'en into tlw 811<1']10", water al)out twice a week aIllI allowed to

remain a (~ertaill length of tiIllt', The Lecelles attaell themselves merel.)' to tile feet, but fillll it!

those portinns of tl1(':r ]f]'!'y enongh stlstellalWl;\ to ellilse them to grow rapidly <llld ql1ic1d.... atlmn

the rNluired size, Fn'sli blood obtained from tlJt' slaugiJter-hotHws and dl'prin:d of its fi brine by

agitatioll is also ...;upplie([ to them, or tlue'.\' lU'P placell ill it, wIlill' it is still \'l;arm, for a SIIO!'t time.

'l'hc feeding is (:arriel] 011 prineipally ill S('ptctllhpl' aud Oetolll'r, anll agaill ill April and ::\Iuy.

During tlw wintt'r the LPl'cht's l't'mHiu torpid at tIle bottom,

Extrrwagant Rtalt"\IllPuts It,lYe SOlll('tiIIle~ beell ])ublislied as to the malluer of feeding Le-cehes

in France. It if! saill that many of the owners of ponds are accustomed to buy up old aJH] disc:Hw/l

horses, l]rin' them intfl the pomb, alllI allow them to 1)(> orercmLle hy the Leeche~, which fasten to
all parts of till' hody and kill them hy a slow process of torture. This may otwasionall,V take

pl(\(~e, hut we are assured by Olle who has ball cOllsil]erahh' personal expel'ieuofl in tbe matter

that it is by 110 Illl'am; a <~OmtIJOll }Jl'adice. 'fhe quantity of blood sucked from the feet injlln'f;

the horsps but little; :1Il<1 tlH'X are taken ont ill time to }Jrt'Tent harm, Some sin~le breeding­

establi,dlluents in SOHthern BIlr<lpe cnn'r au area of om, hunured amI twent,V hectares. In about
three ~'cilrs' t.jme, the .FHlUg Lee~he>,:, without being forced ill their growtb, attain :1 good mediulIl

siz(\ ami aro i:\uitcd to the wauts of pll'ysidalls. Medium Lepches are abont two inelJes long, ami

weigh three awl one,half to fonr llotHHls to the thousand. The large Leeches weigh about fiyc to

five ani1 one·half pOllnds to the thousand, aUlI thiH is the preferrr<l size. The Europ<'an Leeelies
are I;!TfHll,(] in the markE·t.s aR small, medium, awllargll. Only tlie medium awl large Leeche.s are
nse(1 ill tilL" eouutr,\'. The yer;y large ones, however, are generally cOllsidered too uauger<lUK fol'

use, awl am kept fnr hl'eedillg purl)()l';('S, Tll{~ foreign Leeches are transport,cd and generally

8tored ill woodell eaSl'S 01' pails. containing swamp earth or mold, 'fhe American Leeches, how·

ever, :.trc Llsnall.l kept in glass y('ssds of water.

AmCl'ica.n .LCf:('/t pondx.-l\1r, 'ViUe'r; ponds 011 I,ong Island, where he attempted the hreedill~

of Amf'ricflll Leeches, ol'ellpied about. tllree am] one-half acres eacll, and were divided into ti\'e

eompartmellts by dlt.e1te", like tIle French ponds, As uefol'e statel], his efforts were HlISlwel'",~fnl,

,jJr at least 1111 prnlitahly I'l'warded. In (\llllllt'etioll with tllese large pOIllI-'l, 1\11'. Witte haH "inc" ('{)ll­

14J'(]e!{'d t1lirh'ell otherI'! of mudl foIlilalIer ~ize (about t.wehe by fifteen feet, each) for the storage

and ft,.,ding of Lwdu'l'\, whie-h arc generally imported in Jargf'r Iluantitil'S than are Tl'lllliI'l~d to

.,"lnppl,\" the illllllt:<diah' dtmHlllt.l~ of the trade, lIe hus 11:1<.1 as many as one hundred thousalld

I ...pechps ill th<'~t, slJlall pow.ls at n tiuH1, hut tIl(' numtwr ntriN,.

Use of LI'cehc.\".-IA,t'ehes an, !lot HOW lU;t·d nearly as much as formerly, and tIle pr;wtiee of

It'cchiug is grn.duall...' deeliuiug, FrOlH ,\'1'31' to yt'ar tbe imports hu,Te collstantl,Y falll:'l1 off, allli the

llriee or Ll'(~d.les has rapitHy deer('floScd. Vfllether this will contiuue until the old custom or leeell­
ing is entirely rl:lpbccd b.... other llwthod;; or treatmellt or !lot cannot he predidf:'ll. It i8 ('\'idetlt,

lJowever, that i 11 PhilUtlelllhhI, the Jlraetice hfts great!.)' revh-ed tlu ri 1I g til I' pa lit fe,w .rears, !tllli 1htl

best pb,yl'lieiaus are once more advO(\1lting the application of LeeehelS. About ten ,years ~go tlw

leecbing practice reached its minimum ill Philadelphia, antl it bas l·clll~ilLe<l at a luw 8,tage until

vel','!" recentl.)'. A well-known l)hiladc~phialeecher says that tbirty or forty years ago nuul,Y m"re

Amerlean Leeches were used in that city than European, hut during tIle past ;rear he hns ll.f,plien.

,onl.)' ahont one hundred of the former, Another leeche)' of the same city state$ that, former!.)' Iw

.apphed on all avenge Q1rer three thousand American Leeches a year, while now be uses but a

"Ver~' few.
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The rarfeNell of LeccJnw.-TlJe terms •• Spanish 1,C('ell"S " llnn ., Swerlisb Leeches " Imvc in thiR

country lost their dili\iinctive meall iug. 'Ve ure illfoTIlWll by a large imlJOrtcT that t he Sp:mi~lL

LI~t'dl was a small gn~{'n !,eecll bl'onglJt lwl'l' o{'c~asional1y, thirty Of' forty ycun; ago, hy sea·

euptains. 'I'lJC,\ were inf{'l'iClI' to otlle!' ,-uJ'idi('s, anll rlllrilig the past twellt,Y yl'lU'S IIOllt' have­

lH'I'1l brollgh t into the COlllltr,r, at least. llOt through n'gnla r impori ing' lwmwl';, TIH' lI;unt~

" Spanish Llwl~h'; is, ]Hl\H"Tt'r, stillllsed ill tlll' tracie, ullIl 'n~ h;l\-e Il(>urd it fretjllt'lltIy rd"t'I'l'(>ll to

by cuppers antI lct,eher,'i, who an' probably ignorant of the rpal SO!ll'e('s of theil' supplies. At'; to

the Swedi"h LC'I'elWS, the,v wert' prohahly tile first varic·t)' bnmglJt to til is ('olllln',' wll('ll tIle

i rnport trade \lPgml ",mile fifty years ~ll!0" 'l'lwy lh(~ll 1.~'l1lW frolll t1w eOll11tl")' Wbt'lH'I' they

derin'd th(,jr nu.fil\-'" Sillet' tlw lwgiJlllllIg of It'I'dl.ellltm',· i n FJ'aJl(~;:>, Uli~ "allH~ lA'I'd, 1m;; lH'('U

raised there Ilrtifieially, am] it i~ duimcd Owt, tIlt.' Anlt'rieall l'nppljp~ from Frarll"t' aI'\' wllolly of

this kind. The Lt'(>{,hp,<; u."ed iu Eliglantl a rn also saicl to b(~ lIHWtly 11",.celillun(.'i of t he' SWI'd ish

stock raised in Fnmce. Haying been "hippt'd originally to London by wuy of lIamlllll-g-, 1111'}'

n'(win'll tIler,' th\' lmm~ of Hamhurg: U;\'-clll'», wuid\ tlwy ;;1ill l'I'talll. 'l'ut' L('(>e\w.", \\1';('\\ l\.\\IIO"t

exelnsin:,ly ill FralH~e cOllie frolll a ImtiYI' ,'>rod,; ...vhiell it> HOW pfOIJag·atl'd arhticially. 'I'lIP.' arc

small awl of 11 green eolol',

In til!' (it'rm:ll!Jceeh trath\ two l;iIHl~ of LI~{'elll's ,l:re J,"{'(:ogIJiz('d, one of whidJ is ("allecl t~l(-\
Germau Leeeh amI the ot,III.'1' the IInllgarwil Llwell. Jill.! fOrllH'l' h,\sl\ hlac,J,:·"poth,d Iwll.\', willIe

in the latter the 1ll'1l,\" i~ t111ilorlu ill color. The tlr~t is a llatire 0(' Gel"lwHly, wlll'l't, it IH\~ IJI'('Ollll'

rare Oil aeeount. of the extellt to which it ha" been eaug-ht up_ It i;,; 110\\' !'aispl1 llrtijieiall~'. '1'11(,

Hnngarian Lel'ch is imported 1'1'0111 HllngaT.', WIWIWC COllle most of the' I'mppliel'; IJoW uiit'll ill

G(',rmany. Other SOllree;J, of suVply arl' thl' pl'iul'i pa Iitil',~ of tim ])mmlw and 1'1:\ ~:ll~Z en I-'o"en.

'rhe Island of Porto Hic~(I am1 otlwl' i:,;lallds of tlll;' \\'('si Indies are sahl to contain llleuieilJal

Leechei5, :Most of tlw South Americall couutI'il.'';, hmnwel', Oil both ..iut's are "npp!ie(] from

Europe via the United States, ami Mexico receives ~mllle supplies from the sanw 80UI'C(',
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235, THE ECHINODERMS,

Trn;: SV,A COCFilllHCRx, OR TRlcPAl'l:-llor.OTIH:I:L\ VLOHIllANA, Ponrtales; llOLOTHlnUA

1'1U~CF.l'~; I ·]c]'( T~\CTA F RO]'( llO~A, .J wgf'.r.

Tllt\ S('it ClImwJlwrN, ()J' Holotlwdaus, are tlw J..JigJwsl frwmber« of t./w grOUJI (If Ecllillm/('rlils,

whieJl all':o illdlldc8 tile Sl'U lirchin;' aud Star· fishes, TIll',\" mmally ll<we all elollg-ate, eylinflrieal,

iit!xihle IVIIly, ("{J\een"l! witti it lliW-:Clz}IW skill, WllidJ \'ari<:s gmatJ.~· ill tlti(;kIWK,; j il tIt'" dim'J'i"fl t
spe(~ies. TIlL' IlJontiJ is locate(l at oue eud of tile hody, awl i", >iU1TOlllHled by a, eif(~h' of more or
le~,~ cOIupkx tim radl's or ff.e1er,~. 'J"ult l1i dsilJll of tIw Hololll1lrlalls to which tlw e«mlOfltie speei€...

helollg' an1 fnl'llil'h('ll with tlJl" so-ealled amlmIael'al feet, wlJieh are "1)flH,tinJes nl'l'n1lg'011 ill Jive
lollgitwlilwl l'OW8 or I'tl1"i(',~', awl ,It otllel's urI:' 8()uttt'rl~1l with.out 01'111'1' on'r tll1:1 1:'lIl'iiw/-\ of the hOlly.

The hOlly wall frpf} uell t.l.\' COil ta i1l~ IJ Ufllel'OUI' III in Ut l:' enlea"('01I I> pIa les, uf va l"iOll ~ "b ll} w,-;. \\' JIi dJ

:I1't' Oftl'll !l,!euliul' to Ow djjl'I'n~lJt "'lweie,". i....rauyof tilt' Olptwie:,> lu'e quite wonlJ-li]a~ in l~xtl'J'llal

ll]'j)('arallee, The 'frt'PfUlg- of (J1Jine~e COlflllwr\'l:' is the I1ril'l1 "kill or It large I>IJecie~ of 1J olotllUri~Jll

Ii Villg' in the South Pnellie Ocean, ami l\"ed a" food ia ChillH-.

The Ial'g"esf, un If 0 ne of t.1l e mm,; t l~O IISJlIcnou 8 IIf t,lle Sew gil glaud [I oJothuri i! II" i ~ r he 1'/,1/ fur'llI

/l'rmdoslI" ..."hidl iulJa bit... tlle northern Atlallt,it~()oa~ts or both Europe fllltl AUl('Tiea, 1rom low- wat,'I'

mark to :t depth of olle hundred falhom~ or Jhore. It i" of a, hrowlJ I:o!or, and IJJ",l"url'·,-; fl'olll It

f('\'\' iJl(~hes to alIont a foot in ll'-l-lg'th when expand'·I]. The a IIIhulaernl ft'l·t form Ji\'t' dotl hlu 'lull
ilTPgnfar I'OWfl, Hwl til" telltaeJl'S are tell in IlUJU !leI', awl unwh hra.lwtJe(l. Dr. \\,'illiam Stimpson

;l'markt< eOlleertling this spcde~ that, made into li !:\lllL]l, it i~ \'er;v lJalatable; hut. it has uever
lWI'll r(~p:u fa d,\' used as f(JOd,

Hol;.tkuria flol"idana ifl u large dark-hrown H[H~eiei:l, wit.h the j\~et scattered il'fe/,1,'ularly over
(he hody, ami with smaller tent ..wles t,ha-n PcntnlJta. It oCeUl"f.l allllllllautly Oil the Forida ree1i1, just

b('low low- water Iltl1tk, and grows t-o about fifteen iuc.;hes ill length. Holrdhuria princepil is

itllother farge b'loritla Sf',:'!, UUeUJlIUN'. 011(101' uot,!! of t-lH\~H' SPl-\m'\:,S, lmt liIore probahly tbe fUl'meT,

gave rise, about 1870, to a Iimlt.ed imIm;tty 011 the l"lorida coast, to he dl~seTihed hererlfter. Large
IjHalltities were eoll(;etf1d on the ret>,til, cIeaued of tII",'!r iuternal urgans, l)oill'u, f-lllil then dried

at 111 1'lhi PIll'd tu Oil i II 11; lIut the i ud l1stry was a ban doned afte r t wo year~' t l'iaI, prohabl,Y 11 a,\' inA'
hel'lI urJrl·oHhtbh~. UlLifl1J8t' coolies assisted ill Um WOl'k.

'THE SBA lT1WHIi.\'f';-STR(IXGYLQCEKTR-OTUS DHUBACHIENflIS, A, A~.; STRo""Gn.OCI~NT1\01'US

FnANc,scA-:"U~, A. Ag.; l~ClII~.ARACHKH;f' PAR~fA, Gmy.

Tlle St11J Grcbiu:> a.re n::]uted to tl! ~ Sea Cu t:UllJ berR-., bu t d iJjer froJlJ them in form, am] JIJ Uw
dlaractel' of their external covering. The body i~ g-cuerall.y somewhat spherical in 8hapl', but

IUOrt~ or le88 fiat WIled helow, the llJOUth bdllg pla.eed JlI~ar the eellter of tbe lower sunace. The

'Outer covering is built up of caleareou" plate1'l, c1o~ely fitting together, from which pro}>ct a
ltHtititude of sl)intll:1, sometimes of small, sometimes of large size, tlmtl1 being generally a great
variation in size in t.he same iudividuall:1. The larger spines lwe ge,nernlly arranged ill regular

8ilri~il. There i8 a w&rer system; five double rows of feet, which rtln from the oonter abo:ve to
838
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1he month below; illlll mall,'" pt'dieellill'im_ Tilt, msoplHlgU>; iH slllall amI the stomach :md intestilw

SOllll'what lellgtht'llp!l and t'1l1'n~(1 llJlOll ibt'l1'. TIle st'Xl'i' ilHlOllg S(',l I]rehiw; are tlistillet, the

,diffen'llt iIllIi\'illllills (\oTltainil;g: l'itlll'r hl'a,!'i,·" o!' "ppl'maries (mly, T1I"s," ,H'P fin: ill nllmllt'i', amI

n;~l'mllle thOM; or t.lll~ Ht:II'-lis!l_ Tlli" lli)l'[ioll of till' Sea Cn:him; (tlw oyarit'=-) arc tilt' 1I1OSt

iUlpOl'tallt ill all 1:(:O[JOlllie }loiut or yil:W, Ilj{~ ol'al'h,,.; :l!OIll' ht'illg: ('a1"('II,

T11l~ t0l111l10U or gn'('11 RI':! 17 L'dilll ( ....·troli!Jpl!wultrot iii< 1./ I'iifll rt'kh' II I< iN) Iws a \"1';; widl' nUl:':"',

amI i" n~l''y a hUlldant, 11 pOll 0111' 1HlJ'l hl'l'll n>Hs\. It I'.'> tpmls fnllll XI'W ,Tt'rs('y to t Ill' Ba~' of

FnlHls, IlHt south aUll west 01' llll: 1';1"\('1'11 pa\'t. 101' Lilli;':' blall(l RlIllllll il is \'<In'_ ] ts Imtllyllwtl'inl1

raTlg'e i,; Ihllll !o\Y'W,J,tl'j' marl, to tkptlJ,..; of 0\,,'1' fOllr llUlHln'd j'~ltlJ0111'" Out"ilh' of tht' Ullited

Statl'>;, it nuq,!;t·" 1'1'0111 XO\',I :-ieo[ia 10 till' .\1'('.[ i\,. (kP,llJ; fl" 1111 :-:'pit zlwr;p'll to (; n';) 1 U rit ai]l; fl'Olll

Ht'l"lJlg' Strait io Hw Unlf of (~l'ol'i-(i~l; <l11(1 :lIollg' I':Hst\'1'1I SilH'ria 10 Ol,!lot."k :-ipn, alI(I De

Castl'ie,;' Hay. Tlli" ;.;p!'eit~;.;" j'e('ll.~ )l'll·tly 011 (\i;ttmll;'; ;11lO1 011lt,'1' "lIlall :IJgW, t'\«" \vbidJ it t:ut"fI'OHI

iIle l'Oek.'! witll tlw sll<uV point" of ill' (('lOth, HIll! it i,; abo f'Olltl of <ltoatl ji "I w..;, wlliell <tn' "elllJ,

de\-om'l'd, hmw" amI a 11. In J'l'llll'lI il i" ,'!\\'a Illl\l'('d II'IJOit'. i II ]a l'g't' ']I!;l II tit i"", h,Y tit<' \\'olf-li'''h

antI 0111('1' lnrgl' fi"lw"." TIlt' p'l'I'1i KeH l'I't'lliJI is nol HOW {'nh'll IlllOll onr (,~J,;tl'I'll ('0:11'1, ;lIHI

lllo"t AllIt'rieol!lf( \\'nnltlIH'oll;l\lI~"l'('gard il" lI"t' as 1'00(1 \\'in] 1I1llt'1l n'pl1gu'llH'l'. Inn it \Y,~,,, j'urllH'l'l.\­

l,.ati'JI h,l' ,'"'ome ()f lIlt' wlth-e ea"t ('om,t illlliall tdlwo'<, lUul i" "till 1';I\"OI',dol,l' rt·.~nJ'tlt'd hy tilt'

A laskall";, Mr. JIt'Jlr,\' 1<~i1iott stat<'1" Umt ut Saillt 1',1111',; Isl:J1lI1 III(' "jlb;.:'!'I''', l'rillcip,dl;; .\ li'HI ",

>;('arell J(n' it at 10\y title, under the I;lwltcl' of till' ho\Yldt'\',~, ",hidl ,~(;ltt" ill tlt(, li<lt' \,001", Oil tlte

rod,,\' "Iw]'(';,;, (illrill~ lwarl.'" all 8(>a;;omL P "lJalJ,\' T!I(' "Iw]]s an' \ll'ttb'II, lIlt· 0\'<11'1"', l'o'IlJon'd ,lIltl

8j1]'(';lJloul HJ(t' J'HW oy"tl'l''' on ;] III,tit" nllll <~alt'll witll "all. }lI'PJll'!', Iwd \'il1l~;';:ll', 'Ill,' 1.l1d II'OIllt'lI,

cflllt·<l "hm'hipf(,': <J('spi1"I' HIP;';I' I'otld i1Ih'1l1;.;, hO\\t'\'l'I'. l1lll1 "nck 1111' S\'a t~n:lt i u>; ;I" ,;11l<l1l bo.n! (Iv

C~i!.';;, TIlt' ll;lTiH~ Ala"kalJ 11<111((' for thi" SPa Fl'dlill i" "Ht'pki\',"

TIlt' ('om 1Il01l \H,,,t \'oa"t St'~l C rehi II (8lro 111f,ll'rw/:nlrotu!; ff/Ult/IICIIIIIII') ill 11 <I hil" i he l~oa"t" of

Sonlht'I'1\ Ahiska, British (Jol:llnbia, Hud 1l1E~ l)lIitt'd Stille...;, a,~ f;ll' s<luth :tS Sail ilw,:':'o, C~l1ithrllia,

It attaill>i a much lal'!-:'er Il.jze than till' g:n'I'n Spa l'rddll, 1l1ul is 11';1'11 a::; 1;)011 ill ,;011W Itwalitil's.

In SOlltlll't'lJ Enrope a I'plated Sll\'(~l(,.'!, Slr()lI!lylo('('!1lrot/f,~liridlll<, i" llI(wh <,,,\e('lIwd 01" 1'00'1.

'rill' i. Sand Dollar," or .' FbI. ~e:l (~]'t'hill') (n'lIi Ilnra('!Jll-i I',~ Jill ;"11/(1), (If 111(' )\ t'W Ell I-d'lll\l l~tHI,,,t

dift't'l'.'l ;;0 mueh from the GrPI'Tl Sea l~rdtill ill <lI'JlI';InJlH'l.' tlwt it w"H]lll'eare~'ly :I Jlpl';lI' 10 1H'lon;!

to tIl\' same g:rml]l of ani mil l.'!~ fnllll a slljwrlkiHl pXaJnillat iOll. It" pri neipal 1'oi1lt ... of tl iil;"l't'lH:I'

af(~ it" extremely ('om prel'sed illrm awl Y('l'~- "mil il "'piIW;,;, wldeIl an' IIP;lrl.\" 1I11ifol'lll O\'l'\' III(~

fllltil'e botly. 'l'lw lowpr "illl.' i~ [1t'rfpdly 11,lt, lIml til(' uJljJer hut :-lig:htly l~·Olln·.'>_ It.~ only

illlportlJlH:l~ from au l'collOmif'. "tawlpnint al'iiws fi'om lIle fact that it flll'lli~hl'''' all illlh'lihlt" iJlk,

whieIJ might pn.."ihly be ntili,wlI ill the ,wts, n,", it now is to :1; "light t'xtl'lIt, hy lilt' 1i"lwrnwll of

SOllie parls of the coast,

Tile Sand DoHaI' i::; eommonl;\' llwt with 011 ,"nllll~' ,'!Illn','-"-, hnt i" ..eJuom fuulHl Jiving" l'XCt'jlt

at extreme low water of 3prill~ tidt's, WJW11 it ma,\' sotl1l,tilJJes Ill' Ilmwl 011 tlolts or ban; of filW ;.;ili­

cemlS ~antl iJl g-reat numlWT01, bnrh'-'ll jn;;t b('lwath till' sUrliw<', or eH.'H partiall,\- eXjllls('(L It ('rt'I'P'"

Illoug belleath tJw >laud with lJ. "low g]itUJlg' motion, hy mean.'! of tIlt' 1ll,\Ti,Hl" of mill111J' l'.x1t'U"jJe

suckers with whieh if, is fllrnililwol. It i.~ f.n' mol''' ahlilllLmt OJl s:uuly hoIt01 W'; al \"1-triou" tlepthf(

oft' shore. It llas a \"t'r.y wille range, for it i" fOllUIl all ilH~ way frum 1\1~W ,Tenwy to Lahrallo\', awl

also 011 the North Pacific coast; aud in depth it. rallg<'8 from low-walt'!' llIark tu flJllr IllllHlmd amI

tIlirt,r feltholll!>, off Saiut GeOrge'ol Bank, where it wa,'! ul'('t!Ketl h,\" Jle~~rs. Slllitli amI Hal'A'el'.
'Vlmll lidug- its color is llsnally a rich IJtlrplililh,hrown, hut it ';0011 tUl'IJ8 grt-'cli when talH'!l from
the water. It gl'ITe!l a dark green or hlaeki;,;h (',olor to aleohol, which !'taiu,; very iujmiotlsly any

.other specimens put in with it, The fishermen OIl the coast of Maine and New BrllU,;wiek ~ome-
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times prepare an indelible marking-ink from these I Sand Dollars,' by rubbing- off the spines and

skin, and l after puly{'cTizing, making the muss into a thin paste wHh water. A number of fishes

have been found to swallow this anpromising creature for food, lmd the flounders consume larga
numbers of them." I

THE S'l'AR-}'ISHEEl-ASTERIAS VULGARIS, Stimpson; ASTERIAS FORBESU, Verrill.

OnlS two !'Ipecies of Star-fish merit our attention in this report, not from any good theS perform,
out from their destrnctL\'e attacks npon our oyster-beds, which they are said to Ilamago to the

extf'nt of perhaps two hundred thousand dollars annnallJ-. 'These two Star·fishes, called Asterias
t'1I1ga,riR amI Asterias Forbesii, are so clol:'I:'ly relat.ed to one anotht:>r and so simH;l,r in appearance

as to reqnin1 considerable skill at times to poillt out their dift'erencei'!; hut whell Ih~ing the Asteria!!
PorbelfM can generally be recognized h.y ito! bright orange IllH.ureporic plate on the upper Ride of the

• bmI.Y, the corresponding plate in A, vulgaris a.~l'eeitlg more closely ill color with the SllTrOllmliup;

portions of its disk. Th(; fishel'men do not. distinguish betweeu the two I::'peeies; to them they are
bot.h alike, and both are dcsignated under the eommO'1 but descripth'e terms of <l Star-fislJ," " Five­

finger,n " 8(':1 Star," or !:iimllly " Star.n

The Star·tisll, as its name implil'fi, b a star-shaped lwimal, eOIli'listillg of It central disk from

whif~h radiate, ill the f'a."e of the sped('s now Huder (li"cllssio,l, fh'e ~,lollga.te arlllHl which arc !lot

milrked off 01" s£'pal'ated in allY way from the tIi;;k, but exi!:it werely as prolongations fr{J1ll H. The

upper amI lnwer sidl'l' In'/:, ((uitC' \lifl'erent from olle llIlOtlICI'. "The upper side pl'CSentii a rongh

,mrfaef' of a gTNmisb, hrownish, rHltlisll-grceu, or IHlrpll', hue, wlJieh 'Whl?!l it is dried tUftlS to a

;yt.'lhlWi~ll·brown. Thil:l if<, the It'a:hl'ry IlH'mbl'lllle co\'cri1l1; the sk('letoll of the animal, which con­

sh;tl:l of slllall lime;.;tOllO Illalel-;, Ilnited tog-ethcr at th<'ir ('llges hr a sort of cartilap:e. This forms

thl? framework of the arms and disk, and !lets U-l\ It dlfl in·arlllor, eJl{~irding amI protectiug all the
soft parts within. On the lowE'r side of the Star-fish tbis fl'amework terminates in two seric'l of

largto'r plates. Thiii Hrmor i~ Jomffidelltly ftl'xihle to allow tbe Star·fi;;h to bend himself eluIllsily

over or around anything lie is llkelJ to wish to climb upon or gruf.;p." The entire uPlwr surface

is covered with mallY shOrt SpiIl/:'S, which art' largl'st amI thickest at the eugel:'lof the raJ's and
UpOll the plates bordering" tll(\ IOWE'I" sides of the rll.;'o's. Aronnd the base of each spinEl there is a

drde of curiolls little cla\,··lik(', 3ppcndap:es calledpedicellarim, which may serl"e to aid in dearing

the upper surface, IJIlt whose fUlJctions are l'lot satistllCtoril.r mWle out. SeatteI'(1d between tbe

spines are little soft water tnbcs. amI at Ollll side of the dil'k on tho hack is a sieve-like arrange·

ment, called the madrcporic plate, for the admission of water.

Tlw tlllder side of the body is softer tb.all the upper and much lil[hter in cO!QI'. The mouth is

in the center of tbe disk; it heal'/; no teeth, hut iii! slirroundfld by au 111astic tube. .Five furrows

run from the month down lhe center of each arm. They are filled with numerous extAOlDsible 80ft

tubes, terminating in a disk and arranged in four rows. These are the so·called feet of tbe Star­

fish, a.nd hy me;~m'l of them it moves aoont. The mBjorit.y of the Star-fishes are bisexual, lmt ill
the two Olpccies under dh'lcUSflioll the sexes aro distinct.

Our common Star-fishes, and especially the Asterias vulgaris, attain a- large size, Specilllt'IlS

Oftl"ll nwasnring fifteen inches lWrOIUI, and upwards, on the Maine and :\JassBcbusetts coalolt.~.

From tllis ....xtrcme we find all the intermediate sizes down to the yery smallest. Th~y ill habit

various kinds of bottoms, from above low-water mark to twelve or fifwen fathowR and deeper, but

it is in shallow water that they do the most damage. Tbey live on ulUddy, sandy, rooky, Slid aheUy
bottoms, and even on the piles of wharves, and aoo most abundant where they can find the

1 VERRILL: Vineyard Sound Report, pp.362. '363, 1871-'72_
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TOE ,Jr.LLY·:FlSTIES,

greatest a moun t of food, allrl it i8 for t,he pUI P0l'oe of feedinp; t1l at t1u:'~- visit tlle oy8trdwdsill

f\neh large tlrOVf>ll. 'fIJl'y lJI'P llOt :ltW:l~')o; nhUlIdullt JI\ lhe "anw plaet'll, lmt, seelfl to IllO\'t" aholll".

Profe"sor Verrill think" "tlwil' hahit of (~l)llIing up to tIlt' ,,11Ol'e may he (~onHect.cd with tllCir

repl'Otl11 etin' Nl'a"Oll," T1H',Y do 1(01 l'lI.i0,\' too l'l'<leki"h 11'<1 It·!" <lwl oy,,,tl~rs i lJ SII(']1 loeatioJls 1ll'H

!lure from tLJeil' attaek",

A8terinx 1'1I1{1a.ri,~ !':lllgps from LOllg !;;]am] SO\JIllI to Lalmltlor, alll1 A, Forbl'xii from ,Massa­

clmsetts Bay to tIlt' G Illl of )'lexil~o, TIll', I'ol"lllel' :;pet:ie:-; b, theJ'(~fol'e, t~:-;st~lltLllly a Ilorthern OIW,

awl tht' latter ,II-iOUtiH:'!'ll OIH', hut O\-t']' a e\:,rtaill I'('gioll t1Jl'.Y (n'l'rlal', and it, is thrOllgLJ Ibis regiOIl

lllHljul't- to the south of it Iha l most of tIlt' .lam:!;,:'!:' ii; (lOlJt'. -to Forbexii is the ::;hore specie's where

the gl'eat,,!, llal·t of till' o,",.;h'l'-hl'tls Ut'l'ur, am] it IllUst a"Sllmt' 1ll0:-;1 of Ill.' lll:mw for tilt' tlJO!l"allds

of o.\'~t(·rs (k~tl'o~·t'(l 011 tlll'st' hClb.

236, THE CffiLENTERATES,

THE ('tmALK,

),lallY of til(' eOlllm Oll 1o'lOl'ida Coral:;, fl'lllU t}wi r r;ra('d'u I slw pe:;; amI rl.plit)il tdy 8tm1ptu red

snrfiwt>s, art' bight,\' prized for Orll,llTW1H,t! !HIl'I.o.-se..,., lilld 1m \·e eOlllt' to possess u ccrt,ail! t~umnJt·r·

cial value. 'rhl''y nrc I'egularly k('Pl for "1.1.' ill most of tIle largot'r eitit's, :"ueh Il:;; Boston antI Xcw

YOl'!;:. n uti Illlllsllall,\' ti]l(~ SPP(~illlt'llS frl'l] 11('11 fly eOIUUJulHI a hij.dl priel'_ '1'Iw g"I'OUp of Cora I,.;, as

popularly lliltICrstootI. ilJdulles mCl1lIWI',~ of two dasse~ 01' the Cmlellh'rata., lilt' Polyp Cora],.; antI

Ihe Uyllroi(l Corals. hoth uf whielt, and pSlweiall,\" the fOrllH'I\ j!l'es{'llt a gn'at nu'iel;\' of filrms,

'rh(~ prillcipal OI'IH\-[IH'lltal Corals fOllWl 011 tilt' (\oast, of Flol'il!a art' ae; follows: Among the

(J-ul'golliaIlS (Il'elll' tlle Spa-fallS ((;or,ljlJJiirrjl,rlwllnm), :Inti tilt, Sr'a,ft'allll·rs or Spa·lllunlt's, (GOFf!()llilJ

(J('erOMI and (}ori/onio ;w/oNlr), AlllOllg' till' trill' stOllY t~orah are till' Ktng'llOrH COJ'als (Jlodrep0I"(I.

ccrt'icorni-x, prol-ifera, mltl palJlllltl!); Illl' Braill CoraL..; (.lImndriltfl III 11,1)1' i II 111. U;I/·/II i.~. eli/'flxa, :))1<1

xinuOfW, DipIQr'it, ccrl'lir{fiJrfHi.\', a lui ..lIfllt((;:un (Irt}ola/o); 1ll1' VllllgW; CoraIN (..1fwr;";u IIf/lIl"id/ex

and Jfyceriiuril fm,qae); tlll' Stal' Conlls (O,.i!icdlfl. fl1I1/ull/rix :uHI ('111'131"1101;;(1). am1 mall,\' oth('rs

without (~ommon uallle", "lWiJ HI< tht' (Jculina dijj'uw aull bophyllia ,Uj/f;lWt'u. ',. lll~' a, 1:'illgll) spPl.:ies

of H,\tlroiu Coral is cOllllllouly oW('ll in show collt'ctiolls; it, is till' sO'l'Il11t'(] Finger Coral or 8ea

Ginger rMillcporn (/lci(,ol"tli~'), the hlttl'r l)OinlllOIl nan\(' IlaYlllg' r('fl'n'Tlc~' to tht' "marling' s.'ll"ation

wl!iell it- imparts to the sldll, Oil 11:llIulilig', sonlJ aftt')' it is takt'Il fr)))ll tllt· wat(>r. 1\!allY fort'igll

8)lt'cles of Coral",-, bt·louging to tlw aboY!. g:rOllpR, art' oftell to he l'l-(·t'lJ ill th{' wltnnll histor,,," stort's:

thp,'l' cOllle maiu].)' from tIl{' 'Y('f.it ,Jmlip>'. :lml till' Padfk Ocean. Xe.itller tht:' predons Coral

(Corallium rul/rUln) lIor allY other sj'weit,1'l i-1pprtltiehiug it. hI ralU(~ to t.he tratl" o\JeUJ'" ill Atneriel1u

waters, but large qutiutities of till' fornH'l' an~ illl]Jorh'\d mlllllally from Europe for mukiug- julu

j(~wc1ry,

Tile Jelly.fishes, SUll-fishes, or Medns:E, wlJich are well liIJown to the I'lea-(\oast- inlwbitants U>I

tram,'parrut- aud tlelicatetloatillg Ruimals, most abuudant in the slimmer months, are, at times, a

sourtJe of grt'ut RIlTlO;pmCe to the Det fishermtm. These water,Y creatures, whose bodies COlllnin onl.y

aver." smallllercellhtge of l:ioiid matter, va,r.r gn,atl.Y in shape, and belong to ..everal or. h'I'1-i of tlt~

Orelenterata. The~' bu,'e OftI'll beeu tleseribetl 3m! figured in popull\r book!! on lllltnral histOl'y, to

which tlw reador is ref.~rre\1 for ddails cOllceruillg their atruetul't'I and !lahitf;. The t~n::Hnoner

species fOlllld on th.' ~tJW Engi:tntl coast are rt,f('rr('c! to as follows by Prof. A. E, Vt:'rdl!. I

U A flue, lal'gtl ~\iet:iIll.'1I of the beantiflll JdIS·fi"h Tima /orllwlw has heN! sent Ille I>,Y 1111'. V.

N. Edwards, who cllvtUl'ed it at 'VOOlPS Roll, April 3l). He states that the sanlll speck,; \\'<18 very

I Vifleyu:td r:l(mnd H.~port, p. 449, 1871-'72,
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abundant in Februar;y, 1872. It has not been previouslS recorded as found south of Cape Cod.
Alllon£ the most common of thn larger s}lecies ill summer were JInem'i~p;;is Leidy'i, which occurred

ill ahl1lldatlc~\ at nearly aU lJOlln; of the day audevening, and was Yer,y pho"phorescent at night;

(!YIIIlf'1I Ilndi/uf, wLieh ot~t-urrerl chiefly ill Uw. daytime, and WJIS here. st'1dom more thlln a foot. ill

{]jullll'ter; .illlrdia, .fluv'idu,la, Wll ieh was 1101. llllfn'quentl;v Sel'I! ill t-1w daytime; ]Jactylometra

(jllinljlfflJirra, whil,lt was quite COlIlmon both hy night and dli:V in Aug-ust and September; and

Z.lf,IJoductyla !j'r(£mZaH(J-ica, wliith "as common in ,Tul,Y, both in th(l day HIlll eveniug, hut was lieldom

seell lat"1" ill the SPa!;OlI. III tile willter :,;easrlll the Mnemiopsis LddJli is orten abulHlant ill LOIlg

Island l:)onntl, and I have al~o nb:;;lO'l'n'll it, in Xew Ynrk Harhor in Ft;brnary, ill larg-<~ nUn! hers.

At \Yood's noll, Mr. V. X. El1lYarr]s found the Plmlrob'rudlia, rlwdodacfyla" both young and Ilearl,\'

full- g'l'OWll, vf-ry ahundant ill FdJruary and 1f1 arch. At. '''ateh Hill, April 1::1, I fotlllll both ad ult

SIWl,jllll'l\S :Hul young· (Jiles not mort-' than OJll!-dghtll of an inch in diameter. It probably occurs

through the entire year, for '11;(1 frequcntly Ulet with it ill midsuUlIller in Yiueyal'll Sound. Mr, S.

1. Smith ahm foulll] it \'er,r ahumlunt at Fin' hLllltl, on thl~ t'!ou(h side of Long hlulIJ, ill

&wtmnher. Tllc IJ!lia ro:;;cola, so ahlllHlallt Oil the COilst, of Xl'w England Jlorl,h of Calle Cool, was

only oeeasiollalIy met with, and in HIlIJlll llllm ht,rs, wllilt' the Bolhw «Iata-, which is {)IIe of the most

abu1I'lant !i\pedes OIl the IlOl't iJl'nJ t~oast (of ); (>w J~IJ/!la;: ;~, waf! not "cell at, all. The A ureNa

flal'idJda is l('~;:; C(lllllllOIl t,llan llor[.11 of C;JlW Cotl, IJilt was found ill a ]lI111dancp in Buzzard's Ba;v,

ill ~rar, hy V. N. Ell WHl'dt>,"

1-1 a ny aewnnts haYl1 lWCTl g-inlll of thf'. t!:ulIage done to tht' lI{.ts of the fi;;lwl'inen by ,Tell,'-­

fi."I1H's, ....vhcli they hay('. eOllgrt'j1atl'll IOgl,tht,1' in largt' IlIl111h{·rl'i. 1\1r. Vl'('ly' Mat-llPr, writill).! fl'OlU

Sayhrool" COlJJlectieut, ill 1881, SflY8 that "tlw ,I t'lly-fil'h, ('all!'(l Rl1Jdidl Jlf'ff', are a sonl'ee of

great, a-tmoyanec tllis ~·car. TileY dog up till' Illl's1l\>;; of the lIets. amI tllt' tide "wef'-j);; away eit her

the net alolJe, or with it;; f!talws."

The following ('x traet from a- h~tter hy ]\11', n. IT. StmltH\1'd, of W {'."l brook, COlllWCticut, (lated

,1mII' 1, 1H.';1, r('fl'l''' to the t!psfrucl,iolL ()ce<l~i(jne(l ill fOl'[lwr 'y(\ar.~. "Tlle .1,..lJyjj"ll han~ lW{'ll

v{>ry destl'net.ivt· to jlOUlil] fj,.'hitlg several lillles within Ih!' pal'it thil'ly-lh't' ,Ye:II';;, lind thNI' 1I:n-e

hN'1\ llWT'P 01' It,Sf! of them pn;rY,vear ill the Sound, In IH(il, tlH_' llP...,t, part of the SeltHml \'illS

df'~tro,H·t1, amI, in 1808, Olh'-half of tlle shad-fishing' seaf!OU was lh'slro,n'd h,Y the ,T P1Iy -fish hl.ldug'

away thl' 11\\t8 aud Sf:l{;;l'H. III IH~";, Jdly.fiAI1l'N Wl'r\l \'el'~' pl(~lItiful; thl'.V Ht<JPPt~d the "had tiAhill~

with jfnllmlf\ almost eutirl'I.'", and to such an t'xteut that the eompa,tl,y IliflllOf. Ilas cX)leJlses. This

year, lliHl, they haye ul'Hl-n\yed a-hmlt one-fhir,l of the eatch or Seaf!On. If 110 Jelly-fish had

nppearcd J believe flU} catdl would have. heen one-third larger than it is."



ZB.-TIlE POHIl?l~HS.

237. THE SPONGES.

(}J.:?n:u AL C()~SJnEH ATlor-;M.-·'flw Wit III U1 J2:rolll' of ::'<]101I:,.:t''; ,,-ith wIdell 1lit, J!1I1,]ie It<ln~

lIN',OIlII' J'alllilinl', tltl'Ollg'lt Ill,'il" ('oll,;blllt lI"C' of 1lit' lIO!llp."li,· \:u·idi"';.I'C'lIIHiJW,l lllltil (~()lllpnmtiYl'ly

l'('('l'I1t, 1ime" ill tIle' IlllH;11 di"]1llt ('d I£l'OlilIll h('t\\Tl'll 11l(' auillwl arlll H'gHn hie killg(!Olll';. 1'1)('

{',I l'l'iiJ! ill \-/,..,1 i;:a 1j'iJI,~ of H'n'!';/} (Ji.<;( IlIgtli,,)u'(j tfl(l(!(·j'! Ilia '1I1;lljst ", lH)\Y\'\'\'l'. (IJla 11,\' l'st:l r~li"ll(·(t

tl,('ir :: 1I i ::I:J! IIH tare ll['Olll! n11 q Iw"liOlI. Hud lIw.\ wen' ;I('('ol'd i 1l;!ly t l";ill"i"lT('d tll 1111' ki lli-!,'dlllil il\

\dlidl tlll',\' pl'OI,\·l'I,\- ,It-'l Oll I-: , J:I]( "'Jilll' ,\";ll''' wert' ~'d to pa,," hl'T,ll'(' t !Il'il' tl'lH' :1i1111il i('s willi

ol1wl' fllliulaJ:< N>nltl lw d\'lillildy Ih:t('rllliIWd, awl liwy \H'j'{' 1-:1'011)1('(\ J!WYlsjOll:illy \dlh rlll so­

rt! llHl l'mto::oll, a 1o;01Iwwllal ltd ('rugl'lIPon,; :l.~,,,pmhlag\' of .sUdl lol\' lm'lus :I~ \1 it! Ill!!. :lg'l'('\' ,,,trill'

tllr:! 11", wil-ll ,1ll,V of l1w lh\lr gTI.~at hra Helle::- or Hl hl,illgd(J1I1~, I hell ]'('('(l~lJi/.('d ,I,s .'olll]H)"illg till'

:lIlimal kill~:fd(llll, ~till lakr J'('s(,~lrdws !l<n".' ('\\'111']'" PrllI"I,(l t I!n,t III(' :-:;POlI;:::"P~ Iw \'I' :I 1lI11dl hi:,.:lll'l'

Or:plllizatioll 111<\11 iii\' ]'rofl':::nll proper. alill JJl'olwgatl' h:,,- IIW:lII'; 01' I'I.!:1-:-", wllil,' 111(' 1lll'llilH'l'~ or tIll'

bUt'r group 110 1I0t. COlilparl,tl as n w]lOll~ with :J11 tilt' /<1'0111''' ~dH\\'t' till' l'ndu:ml, nil' SJl"<lgl'~

apJl(·ar to he tlll' low\'st, ill strue! Uri', amI; IIIOJ"('<~\'I'L 1Ill',\' "tn IlII ;lp:lJ'1 hy Ull'lllsd \'\'S a,; :1 oJ ist i lld

group, whidl, in The more n'l~f'lIf. di,"i';1011 of til\' allillla! killg\lOlJI b...- lllost alllllOririe» ilth! "LIllI('

~eYf'll i-<llilldtlgdOIll,., or hrnlldl('~, in P!<Wt' of the ori;.dllnl 1'0111', ,lsHlIJl('S till' r,m],; cf' a slIhldllg'·

dorn ealled J'or{{m'lI, and 1'01l1e'; into HI\' plan of das"ilieat!oll h!'t\\'l'l'li llll' I'i'olo:"'~ :ulIl tIll'

Crdn),fr1'ff1'l1.

The fl'I'm Spong'e eOllYPYI'l to Iltt' miwll'! of lUo.4 p"ojlh' simply th,' i']l';l HI" ;lll in,'gll!<lI'. "o1'1,

flexible ma~,; of open "tnwtnrp, wllO:;:e (\xh'riol' j,.; g-t'Ilt'I'.dl.\ Jlllldl rou,dll'lWll by ]ll'ojp(\till;C-: ]lOilll).;,

nnd piereed hy llUmerlHlI'l hok'''l It'~l!tillg 1(1\\':1-1'<1 t be illt,I'I'iul', :llld IV llO~(, st 1'1I\'t Ill'l', HIOl"t, l'lmwly

exallJined, is "et'n to t'OIl"i"t, or a tilm !JCI-w(ll"k of >Hual1, IH~rll'y 1ill('r,~. Tlds typic:l] ~JIOU:':". a,; \\'('

lll~,Y term it, from it" lwing tlw form lI:o.~t ('OlllnIUH1,\" blOWIl and oh»\'1'\"\'ll, j,; 111\' onliIHll',\- Spong"

of eOlllTllcrOO, wbieh, though lilllitetl in its range to lmt :I few tropi'~HI HIlIl ,o;nhtrol'il\al l"t'l-:iml") i,;

collected ill great qU<LlltiUCi,; amI sent to all partl'! of til(' lI'orld. 'fIJI' <'oIlIHlt'rei:Jl Hpollg't·", whidl

are the only ones of t',collomical illll)Ql't:lm:v to IlHmldml l all lwlollg" to a !'iillglt. llil tnra I g\'lIlts,

Spon,fJia, and form, 80 flU" as the Ilnml-,er of 81!l:'ei\'i'! art' eOll(\\,!'lll·d, hni. ~l, 1'l1llalJ portion o1't1w eutir(\

branch Porifera.
As stated aho\'t:', the gPlleral (}OIH:t~pi}OIl of n, Spoug'e iH a lHl1'oUS flke1t'tOll, and l!rarl,Y all

Sj)Onges Ilossess a skelt'toll or the l'udinwuts of one) hut tlJiH varies greatly in dl;lrneh'l' ill tb(~

-different divisiotlS of the hrauelJ. III tile COlHllH\I'cia! SlJOllgP~ allO their allit,s. the s].;\,lt>tOll is

horny and more or less ftroxihle, ('.oJ)sistillg of tint fiIwrs illtl'rWOVell amI jOilH·d tOi-!:l'1her. In

anotlu'r group, the skl~let-Qn is cOlllpmwd of llOJ'll,Y tllwrs illtl'rllliug1l'tl with W\lil'h ah~ !il;lll~'

siliceous spicules, causing it to l1an~ a mllch stift(~r ami Imn,her sh'lIe! un·, III a t hiI'd group, llH'

so-ealletll'lilicootls Sponge"l t-Iw skeleton i" l'ntirdy made up of ::-ilkeon'" spienles, whieh may 111'

!'icattcl'ed Hillgly tllrouglJ tile soft substalltc of fhe Sp<lllgl', or jl)ilWtl logctlll'r jll IllllllJlc". These

spicnlt,s vary ill shape, some bt'ina silIl[tlt' alltl stl'Hight l alltl OtlH~I'!'i pyramidal, star-sltap(', or

gmnula.r. A fourth group, t he ca1e~1n~JU", Spoug-t'", has ~1,skdetollof e.'l.lClll'('OUS matl'l'hll,;, tlisposf'd

in liIJ~8 or cohunlls at right :l1l1,Jt."S 1tJ th(~ \1'<1 lis. Tlw recellt mclU ht'r8 of thi~ group have the
e4:1
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skel(·toll made np of enlenrf'ons spicule!:', wllile tlJe i08!:'il form!:' I't'f"ITt'd to the sAme ha.ve caleareou8

('olnmnar supports, iustelul of ~pielllal'.

The soft am] th'sllY pa.rt of the Spong.', ",hii'll if' thtl trnl;v nrga.llizl\c] portion, aud upon :1,

KllowJedg"l: of wllidt Ire JIIl/st rdy till' n JI('t'f<,t~t tl//llerstanding ot' the relation.." of .spOilgf',"', is tlte

most ditlieult to ~t1HI,\', a~ it is also tilt' leallt [mO\'ll. It collapsc1'\ amI bt'gill~ to tlp(,;l~" almost nil

tilt' UWlllc>llt of till' ::-1P0111-\'1:' lwitlg; takell from tIJl' water, 11l](1 aleoholie pL't'jlitrMions art' nf {'nmpal'a·

ti\'t'ly litt\{' ,'alile fol' irl\"('stigatioll. 'I'll(' strlldllre of sOllle formx hal', 1](l\I"l'\·t·r. ht't'lL slit'lil'i('Htly

w"][IIl,H1e hnt to gin\ lll< 11 tolefahly dear hle:l of wbat it Illllllt, lw ill 1he {'ntire I'TI)II]l, I'r"f, A.
l1,nHt, llt'iwri bel; tllf' gelll'r:!l ,~UUt;tllI'(, of the Sponge :I,"; tllJ)orr"..,; : I

"The,\' are st.rt\f~tur:lll.v remurkahl;v uuifol'lll, though ,lifre-rill g" grl'all,\' jll l'X t ('1'11a 1 ;lillII'd. Tlwy

t;onsist iuteruall;v of a masi'l 01' layt'l' of sareoill:' OJ' rut'i'Il)llt'l'lll, ('{)11tailJi Ilg- J\, j..:'I"('a tCl' 01' IrsI' HUIll hPI'

of 1rl1(~ cells, antI hnve au ecto{!t'l'lJI and f'ltdOllerm of ('/'llnla!" tbllllt'. The llHljority of 1Ilt" fOI'lIlS

afC ",npport{'d hy a ~kelet(JlJ of intt'rwovPll threads Of' ",pieules, or lJoth, of \'<lrioux forms. 1'111'\

exterior il> perforate() bJ' iJmlllJlPTahle pOrt'!', Je;llliug lUtO t:b:lII))p)", in Hw intprinr. w})jclJ ('IJJarge

antI join with groups of Ilt'.ighhoJ'iu,!.!,' ell all II l'h" formillg large bratldles, 'l'!Jt'RC, ill tm')l, fOl'!U

j u netion" with otlwr hr<tu c1J es, a lid Ii II ally illl of tlwlIl Ililite i 11 to one OJ' R('vera I ]arg{' t rn nl,,;,

which open outwards, like mill ute cratl't's, OIL tllt' exterllal I'urfaef', 'l'lwjl.{>. an' Iiiit'd with anotller

memhrane, differing from a.ll.Ythill~ ,·hlp of its kil.ld ill the animal Idugllom. It. is composed of

minute N'lls, fnrnislJed on the fft'!.' <lid,' witll a lOll,!!; whip or fiag:l'llum, surrounded by It ,·ollar.

'rlleh' intl'rior~ eontaill a lllwleLll'l illHl \1ig-{'~tin~ v!\euole". awl tlll'y, in all reSlwet~, rl'M'tnhle tile

indppelldellt animal" knowll 3S flagpllate infusoria. Thl:';\' tllke in and digl'st t\\1)(1 in tIll' sa 1111\

mamler, Rnd dect exel'emt'Jlt;; iu gl'(,ul. profusioH from Hw urea iue)n"ed h,r HI(' memhl'lHW(IIlX (~oJlar.

" The Pggi'l awl ;;pt\rllHJt,ozoa are ,!l'J'ivl'd from lJIollith'd ('l'lhl of the llwsOllprm, ",,'!lel'Pils [[18

l<>ke];\toll i", t'ither built up partl,\" from the exterlJal 1lJt'm!lraul', alltl partly from the >;ar,'ot!.. hy

exog'enolls j:fl'\)\vth, OJ' hy the trallsforma tioll of Olt\ [om;c, t.'t'll", of the S>ll'l'ol1l.' illt\) ",pklll:l'. The

function uf the smaller exterill-li florI'S itS to allmit the water, whieh is tlUls ...trailll:'tl lllld flt'privet!
of its VHamer iJoatillg' ma.terilll. Jt,);-I tuell earrif'll along tlw NlIJlll,.,;, b,\' tlw motwIl of tht' eiJia,

llud ~OllYC,\'.s its lmtll of lIlilllltt\ fooll t.o tbt; ltlllllllilaceou,,, sal: ... 111111 ?nOitlnl cplll'l. The hSdraulic

jlrl'l'>;lnre o(~ea.sinll(·,l by t,lw ill ward tlow of tile inntllllerahl" miuu 1(\ SII'l':lnHl 1'01'('t'l'> it throu~h the

larger trLlnk.\l and out a.t, the eraters or ostiok", wit!l great rapidity."

Their pecnliar ('(~llulaJ' i:'tl'llctnre cuuscll the S[lOIl,!.:'t'S Whell tlw,Y were tir"t (:an·fnl1;r studietl to

he jouked II POll !l'" eOl1ljJOlJJHI .am mal", 1m t t!J i.'1 idf'!l hal' l>('-t'11 refll fl'll hy mort! I'I'I'PIJ t ...flu] ips, a lid

t'aeh ilUlh'idlUtl SpOlll!e is HOW cOlJ1'\idl:'l'ed, "ill it.'! f1illlplcflt adnlt form, a~ homoltlg-ieally It .\lingle

lIonimal wit,h the illtetlla.l IItl'llcttlre and fLlllctioll', of a colonial org-anization.l'

Thc branch or f'llbkingtlom Por{tera if' divillcll into t.wo elasl'll';;, tile Cq,ld 8]Jongire (ea1f:areouf'

SpOlll-:es) anI! the C(J,rJl.()1).Sp0ltffire (It (1m:\" am1 silil~eIJU" Spouges).

The Ca,h:i.Rpf)fl,lIiw am Il.I!a.in dividf'tJ into two ()r-llel'~ a1uJ the Ourneo·.spo».Qift into f01l1' ordf'J"l'Ir
the Hali)fuTcoidea, KfJrafoidca, Keratv-Si/.iciuideo, and SiUcioidea.

'l'ht.\ Kcra,toidm ille1udeK all tlw pun'ly IlOrl1;\' SPOlJ,Il;cs. mill tbe onl:; gl'IlIlS, 8pongia, of fhrect

impot1a.llee to mankind. Aecnrtling to Professor Bratt, tue horny 8ponges .. appear tv rf'tluire

forthe protluction of the fonns in abundance tropical or MnbtroJlit~al Ilea"', lind ohtain by faT their

greatellt development iu the number of tbe form~ amI !\1Jf'cies, ill the \-Vfj.;t- India'll Il(':ll'l, The

typim.ll lorma, tho commercilll BllOlIgt·S, IIrc NllltmliulI.r counl1t'{} to the Iratel'S of tbe Caribbean
I slanJs, Baha mil Areh ipt-la go, ntH1 the "outberll a lid "f'stf'Tn eM stt'! of Florida, in thitl IJemil:'lpbt'J'I'"

and to the Mediterrltneall and Rl"tl fWa,!! ill tlJe ot1Jf'f.
~---,----- ---'~-'-'----------'"--- ---_.-_.__._--

I Memoiffl RfJ6tou Soc, Nat. Hblt" ii, 1875-'77,
--_&_~-~-_.~.....:.........._-
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u Am,tralia 31l'or\18 a fpw forms, a,nll I have be3nl, though I cannot substantiate tbe fact, of

somo "pecief; on the Atlantic eoufit of Brazil. Bl'rmuda also has a few of the commercial kinds,

wluclJ~ a-ecClrdillg' to MI'. (;·oolle's n'port., aTHI tllP flllih~ of specimens forwarded~ are mueh eoarser

than the Kf\Y 'Vest, dal'l.;cr ill eolor, allll, ill fuet. just about intermediate hetween tbesn ami those
of Australia. Thry aTe oceasionally fOlllHl in tile Mon';;, hut, as a rull', are w;,;ed otJl:; by the

tishenne n t IWlnsei \'cs, itbo [1 t t lwi l' boa t .~, th (' Ba ha ma SPOil g-efi hBiTl g preff\fred for domestic
purpo;.;PS b.\~ tlU' inh:~hitan t.~.

"TIl(' tl'lle Spongir/' an' all Slli\llow-wat('r forms. Tn the :\[pdi tl'rrallf'an. aeeording" to Eekltel,

tht'~' an' lIot foutHl twIo\\' thirt:-' fatbom.", and in our own Heas ahout tht' HallH', probnuly, though

not ti.slll'fl t.o g-n~a.t{·r t-halJ fin' fatl1Oms. The greater part of the fislH~ry is aCl'omplished hetween

the dPjlths of thrt't; alld twenty fNd, ;wt~ol'(ling to tllt' report of Dr. Palmt'r, from wllolJl tlH~.se

remarltll are jlrinc.;ipally tkrin,d. The clJlJlmereial ~r;Hlt,1'i eoi ncide \'('ry (~los\:'J.r her\:' antI in

Europ\:', lmt. it is quite easy to show that each of th,'m ma:-' be eonsit]ert:>tl a c1i"tiltet flpecit;s, if one

has an iIwlinatioll to multiply in this directioll. Tht' t1l1'ee ~radcs [of Amerieau Sponges]. G1o\"(\

Sponge (,,,pongia officin(Jli.~). snh"!Jeeit·s tulmlifeta, ~Wool Sponge (i"'p()~Ii!Jia ('I}uina), sllhspf'(~iNl {lO;;'

xypina. amI Yellow aml Hard II \:')u] , both nIHI"r the name of (S]Jongia agaricina), snbs]Jtlci\:'s rOl'·

I(JHia~ correspond with remarkahle ~wenrilry to tlw tllrce ]lrillCipal grades of eonlluereia] Spouges

in Europe. These are the BMIl Spollge. 8pnnflia offidnnlil>, the Horsl' Spollge~ /ipoliyia ':'1l1il/(/. and

the 'Zimocca SPOIl~(" SpMI{lia a',f!fll'icino. This rp.'mlt., ill whieh thrpp "pecit·iol llPIWltr OlJ !loth fiiclefi

of the AUuntic, Rfi repl"pf',Plltillg: almlC tho:' markl:tahle qua.lit,it's of tIll:' gemliol 8ponflia, lmcoltws

of donble illtercst WIWll tht'~'a' 'nlrit'fips, or local fillf'('ips, Ufi tllt':-· migllt he callt'll, are t'vmpan'd

with ouc auother. It. is titcn fOl1lHl that the aflprct. of the surface is do~t'l'y similar in each

of the three; that iolllhspecieloi tulml{fem rt'pJ'(~spnt..~ ,,,'po'nailt offichwIis, subspeciN; .10SH.lJpiu(/ oft8ets

Spongia, eq1tilut in the same Wily, and, lastly, snbspeci~R uorloHia lms the same relatiOJI to 8ponflia,

aga,ricina.
"'fhe whole grouJl of ][eratOl!a j,. (\OUfillNI to Sl\as ill which thl\ differen<:es observahle

between the winter and summer isotllerms arc not ex('rssiyt:\. NOlle arc:; fOllncl HOrnl of Cape

Hatteras and tbe i"hllU! of Bermuda. antl douhtless a similar limit oecurs to the Iloutlj\vanl of

thc equator.

"The filler ~kl'letnn;s of the Kn'f1tt)lW, tllOse of the:' genus 8pollf1ia, arc onl.... to he soug-ht in

the intermecIiate zone, where tilt; waters am of eqnable and high temperature, Agaill, in examining

the flpeeies of thiiol genus with relation to ea.ch other. it becomes equally evident that. they an'

fillc-'1t a,ud most. numerous ill arehipe.Ingoe,,, or off coaMs which are bordered b,Y large numbers of

hl1ands or long- reefs, or ill sheltered Sl'US,

"'fhe S~pongeEi near Nassau lie on reef" w'ry milch exposed to tlHl action of the wa\'("s, often

thirt;i' miles from land, amI always in currents, sometimes running three or four mile;; all hour.

Such cnrrents are usual wllercyel' groups of islands confine the tide water within eertain definite

cb~mncl8, t\Ud thf>J' have a11>0 the effect. of concentratiug the 1\oating food hI tlw, d.lamw.b, ot'

whel't;~"er tides moot. Both of these l,onditions aM essential to SlIcccssfnl sponge growth, flamt'I.",

a coutinuous ronewal of lti~l'ated water and H, ple:::tiftl1 SUNdy of fo()(l, amI are probably part.ially

the caU8e of their abulH]ance in sudl plaoo8.
"The shallow-water Sponges an.' coa.rser t.ha-u the deep,w~tter formll. This is pl'Oh:~bly due, in

part, as in other speeieR, to t1.Je quantity of sediment, which is, of COU1'8{~, less in deep tImll in

ah~l1ow water as for example at Ke'" West in the winter time. I am informerl that flO Iille, • 'J
qualities of any Sponges are found within the limits of the milky water, but an tlw fint'r qualities

of the marketable kinds in the deepest water ill which the species occur, except perhaps in the
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case of the Beef Spong-e. G-lo\'e, Beef, llwl Hartl Heitll a.rlO' fhdwll ill RhaUow waters, ::,!T\'a«~4

\lorU1 two nlthorm~, :Wl\ the lltlWl', :11Hl ~p'nf'I'l111y filwr HIltrlmtahle Yariet.ie."l, in fj'om two 10 jjyO

fatllOllJS, 'J'his fad. 81.-,;0 t'x]llaill~ in a llwa....ure, \mt 1101 '\\"lloll,\', till' gl'p atm' eoarsellPSi'. of 0111' own

~l)(Hlg't''; ;is t~oml';lrell with the EllrOjWau. For though it may lw as:;;llllled, from tll(' examination

of t1w :-;kelettms. that, l\-I ('.t]iterrarwan SI'0llg:eR ilrc liIueh IN;s expospd to tnrhitl wat!:'rs, HIII\ tllong:h

it may Ill.' SltowlI by till', mi(~roseo]le Hmt the ]ll'iu.ta.l''y jiht>n; eont·;lin less rlihri,~, this tloer,; llOt

whully (~'\]llaill their gn'ateI' finelless amI ehwtieity, I think that we may attribute- this eitlwr

wholly 01' l'ilrtl.\" to ]wr~uliar eI imat ie eomlitio!l.""

.. TIJl' enTal I'p('.fs a tl"n J"(l g'ood holding gTOll lid for the hmwl'i of ihf', eolouie", llml ]ll'otcl"tioll

from tlw eXN',;l'ii n' snrf of /l(~('.;1J1 "hon's, wit ill' thps grow in water the rcmarkab](; clem'nc",; of

wllicll to a cOllsillt;rab!<, depth i" (',t)Jlstallt t;nh.i\'l~t of T('lllark. 'l'Jw8e are undoubtedly fanmthle

tmlltliriolls, a,:; tlit',\' an- I~O]l\lHOJl al.'\o to the l\-h,t1iwlTflIWan waters, '.rile grellt lluantitS" of I:al­

eareOIl" ,sl'lliJlwnt, ]wwen'!'. whieh i~ eilllJ"lIP(l hy the wa\'es ill the winter, on the hm'der,:; of it

coral l't~l'f. iiS !lot present in the l\-Ieditt'rnnwall; and tile averag't' teTllperatnre also, whidl j,:; y<,ry

mueh lJi;..:-hel' thHll that lllldt'l' which till' tirW:>1t SPOll~" l'i],;('letons aTe prOd1W(,a ill tlH~ :\letl itt'!'·

I'anean, t~antlOt lw (:OlI"idt'l'r'll as t;lvorallle. These la";!,, then; aI'\' probahl.... the direet eitl18C of the

inferioril,Y of the Rkeletoll of the eommHrr,ial varitities hnllltl ill thil:S ~ls80eiatioll li. e" mall;" of t1w

A merieaIt varietit'K I,
"The coar,'\f'st tjlmlit,v of all the J\-lctlitorruueull Spongt'f', the (; bt'rbis sort and other eU:1I',w

so{'t~, grow ill loeal iUt's aloll~ the emM(;, wlJCre they are most ISllhjeel to tlu- ael lOll of /,\w-ipelldt>tl

matter ill tile water; but all of tLJesp are, however, OJI lltllJOunt of til(' dearm~ss and llwdinlll

tmHperatnl'e of tlw l\lediterranean waters, as eompan'll with th08t\ of other St~fl8; of mudl tiller

qmllity,
"The eO;lnlf\l' k itlth; of the s:tltle variety grnw m~arest the shore, anti the finer kinds in t!epper

water, <tllll also, :w('.()nllng to Nassau :;;pOll!!t'r,.., are more apt to oeellr OIJ marly ATOHllll, WIler!! the

serliment is filJt>r than upon other kiTHIs of bottom. 'l'lJe openness whkh mlUall,yaccompanies

and appears to eorrPlauJ with coarseueRS of the tibf'l" lllust be cOllsideJ"()d as olle of the t'kTllt'lllS

of iuferiorUy, wllieh irwariabl,V aCt~ompanies a skeleton having a loose microscopical textuH' 01'

llw~ll; amI ha,;'sh or indaM,ie 01' easily torn fibers, but is also, though rarely, found in llkeletOlI" of

W'l''y fill(l quality, espcciall,Y at an earl;\" age. Thus it may be saitl t.hat it, j.,\ undoubtellly a

l;om lJWll characteristic of l11l t,he inferior l]l1alitics of l'tIediterralJeall, amI of aH the Carihbean

commercial Spon;:re~ without e:xecptioll, wideh, though the,v ltlay have very fine or verr eoanm or

jmdastic fibers, :lre always IIl'rllleah'd lJl the illterior MIHl hay\" the Rluface also cut up by larger
and more unm\'l'OllH canals than tile corrw"ponding Medi tel'rancan Iilpeeies,n

238, THE GENUS SPONGIA AND THE AMERICAN COMMERCIAL SPONGES,

The ske!(·toJl of tlti~ germs, fl,(\e()l"dill~ to Prnft'ssor HY'ltt. is eomposed of solid, I\lastie fibers,

1,11(' Ilrimar.\' oues, tlwsl'. having' their origin in the external illte~lUllcllts,being usuall,Y, though

nut ill variably, lllore or less l'adiatory ill tlwir lll"Tallg'l'ments; hut the secondary or conneetillg

ftber;j arc ('xecssi,ely irn'gu]ar, and geuerally HJI''y do."\el,Y illtert wi nell. The primur,r fillers :Ire

IIAI'tienlar]y noticeablo on the inlier >\ille of thn wall,; of the Inrg-c or eXellITent opfmingfl. The

skeleton exIJibits a very rnu~h snrf,we, dne to Hw (h'Yt-topment of large prnjeding' mutpiiWI'I of the

I'Iccomlar,\' Or connecting fibers, which ,we ~\>I)ar,ttt;ll b,\' hori:r:outal ehalluclR of ;';I'catel' ork''''8

depth. The priml\I'Y fibers protl'lule abon", the surface of the clisbious or l'illge;,< thus formed,

cn.rr,\-ing with them wore, or less of the secouthtr,v tiber, :lnd forming a series of sUllElrfidal tufts,

giving the skeleton Ii, peculiarly bir,;ute aspect. The pores tlnollgh which the water cuters the
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Spong-t'" are very numerous, ljllitl' permanent ill tltl'ir po,"itioll.~, ,lllil ilTI\g'ularly ';1',1111'1'1'/] 01"1'1' tIlt•

."id<',~ of the lila,,:"., oftPIl rl'lllaitllnj.:' opell twell ill uI'ied Spe(:IIllt"uS, TIll' do,wal I:HlIab :Irp li'w ill

III I III 11m', bn t l\xeel'llillgl,\' large, alll] thei l' apel'tl! I'PS al'p i l'reg"lllar!,\' HtJdttl'l't'll a hOIl i. 1III r nre

almo".t \\h~'\\:,>'>\ (m HI\' HI'PN' ;,;ili\' of tile d)\,my_ \Vhl'll \i\-ill;l', till' nntl'l" "kin is (>1' ;1 11Hrl, \lro\Y!I,

H'I)- llark lHuplt', or u. hlael, (JolnI', '1'1w I'Xh'rJ1,l] layl'!' j,,, ll:".llill1y more or ]1:':".'-; lillpl] willi wllllte\'('1'

t,wdimellL way he pnwalput ill till' watl'r, aml, <,sjl('eialJy ill tIl(, "'est, IlJ(ljes~ willI tlw l;iliet'l)1H;
spienh's of otller SlllHlg-es,

Only fonr t;:peeil'F; or ."ix <I(H~an('l] <luh."pecit''O of (\OlltllH'I'cia I SpolJgr',.., flJ'() r('enl!lIi~rfl !i'OIH the

Florida waters, Rlld U1('"", gh't~ l'is€", to tlu' 11\'\" gnHh':"., k I\OWH Tn til{' tl'alh', ill \lit' 111'(11:'1' 1)1' 11lPir­

im}lOrtalJ('(-', hegiullillg WitIl tIw fitH'st, a,.. SIH'I'pswool, Vi'h-et, Gra"s, awl G-Ien"" SPOJI P;('.s, Th('Ke

!'lame l!I'lull's aIlll suhspeeit,s, with Olle l'xh~pti(lTl, also OI'I'lll' a.nJollg j II(~ Bahama blauds, Ill(;

I;ponge fanlla of Florida and tlle 11ahamao; b('ill.~> lIIOl'I' Ot' less itll,ltlinll, hllt til(' l:orresJlOIuling­

grades of these two r('gions are generally tillesf ill the Florilla wah']'''', tIll' Fh1l'illa eOllJuwreial

Sponges ranking mueu hi:,::hm' HUH! the Haluutlu, awl e(llllltlandilq.; lri:.:;lwl' llrievl'>, CnU\1I\'!n'j;\i\y,

Bahama has two 01' three timeR as lllally gnuk" of Rp011pyS :lS Florilla but IIwse t'f1IllllIEo't'eial

g'rades are Hot of specifie or ('veIl l'UbSlweilk illl port,lllCl', TIIP,Y r(','mlt frolJl a I] i \-i ...,iolJ il\.'(:ording

to qnality tor the eonveuienee of tllP t1'alh', Notwithstamllng: till' mall,\' BaballJa !_!,Tades, tlw

lwst of the Bahama, Shet'pswool SpfJIlges are infi,,.i(}l' to tlw best l"loritla Shl'f'pswonL

Tile following tlescription<l of tlw se\'eJ'aI Florida. and Bahama COlHlllt'I'('ill] SPOllg-\'8 1/l'I' taken

fl'olIl I'rof(~<I"or Hyatt's mellloir, "H,evisiolJ of tIl(' ::S-orth Ameri(~all roriJi'r~-~" W101 !lotes Oil tile

corrcslHllIdiIlg' llIediterraneaJl sl'pelm.:

TnH GLOYE Sl'OKGJ..:-SPO)lGIA OIIFICiNALU-i, Linn.~ suhspecies 'lTRl'LIFImA.,

(; 'J'lliH ''>tlbs[JI'0ies, as compared with otlwr Amorican sllhspf'l'ies, has Il skeletoll composed (If

remarkahly fhle fiher<l, whieh bleneh out to a wllitisu hrown ('0101', TIlt' snl'fiH~f' is co\"t'red with

fine tufts of prillWl',)' tibcI's, whieh are~ however, )"('r,\" plillhle. The F;urfHce is gt'II('I',t]],\' (luil<' fre{~

frnUl cushions awl !'i(lges, and the ehauucls bet\~"eell thes(~ when they do O(',,(,'Ul' {u:e_ Iwitlwr Yer~l

dN'I! 1101' IOllg. 'I'llI' re~mlt of tIlesEo' eharaetl'risties is a form wit,b a smoot.hel' lSurfa,c{\ awl it d\'llser

lookillg' skeleton thall Ut,;UiII, piereed OJl t!w tolid('f! by numerous small ~ll)ertllr('s~ very n·gnla l'ly

dil'itrihuted, and at the top D,Y oue 01' mor<l large eloacal (l»cnles, TlJe form 1.'\ I:l'llcrally dOIlW-]jkl',

and is nen'l', 80 far as I know, cUIHlllaped, tumlgh it lIlay hel'oUJ(\ f'xet't'din~l,r irrl'gulaI'. fistula!',

or C\'t'll dendritic, 'i'he older Rpeoimeml show a decidell t('{Hlellcy to ilit'leaM~ hy the prolongation
or the p;\rts immediately arouud tlll'\ a.p0rtnres, Thus tlw mailJ hody of the SpOIJge he(~ornf-s

llrnjech'd info Ilumerous »maller conical or Iw,HI-shaIletl maf;SEo'S like the .young of Htriel,V nJtllnda,

~Uld crested HlaSF;C" lik(\ those of varit't,Y ii1.seifvrm1,~'- At all ad \'HllCl'(] ag-e the fiuer lwcoIDes verj'

brittle awl unlit for domestic purposes,"

'l'hi::>- ~llhspeeies ~etlCI'all~- oecnrt,; ahundantly upon liard holtnUl. \Vhile living itl'l eohll' is

blaek; tll(' largest specimen 8eell by])!', E{lwilnl Pallu('r, wlw eolleded mally ,"peeillH'lls [1)1'

l'l'ofl~s~or Hyatt, ml'a~l1red about eigbt illehes iu height !JoY ahout twell ty inches in (,it'eurnfl'rcHcl'.

It li\'eN 011 tIll' l1oa;,jt of S(lutht'rll F'lorida (IC!'}' \YC8t), aud ;'tmollg Hw TIall a III a blaml..., (Kassan),

tl (ltm lin rd bottoms 01' reefs, i It a.holl t sis fiwt of waIt'r. 'fen \' arieties an' PllUml'nIted, all (If

which ill ha-bit A mericall tropical l'1t'lt~, 'fhe,)' aril as filllows: ptrtUJJa, 1/UJllis, pram, diJic-yiJnlliH,

i'otgndfl , "perta, (Jorlolliformis, dUiJkl\ Cil'otica, and solida,
The Glove 8 [JOIlge rauk,o; as the poore!;t, of all the Florida commercial grades, 1-Hld yet belollging

to the same 8peeies~ under the name l'Iubspecies medif,erranea, are the Leva,ot l.'oiJet Spongps1 the

finest of all Bponges1 and the fille-textured. Tur'l.-e,y Cup Sponges, The different grades of tho



848 XATITI{AL HISTORY OF AQUATfC AXnrALS,

l:mh$pf\f~iei'; IIwdilerfanca, f;OUl(\ of which are of an inferior qualit'J' occur 011 the eastern ahore of the
Adrintk, 011 tIll' eOflst of Grepee f() .1\ ",hi MillOI'. amI theJlce to Tripoli am) TIlIJis.

"Tllill is mw of the Gras,'! SlHlTlg('!l of COTmnel'Ce, lUJd is lwrhalls olle of the least variable of

all the spedes, The g('ueral stnwtun~ is eOliTfil'l' tuau in tllbul{lera, and the interior is

pxce&lingl,r opeJl, owing to the llwgl1 size iilld l'entral sitnlltion of Uw (>fterent mwal". 'I.'1Ie fonn

is that of a tl'nm:ated cone, tinted hy deep furrows 011 the sidci=\, and either infundibuliform or fiat
on th(', trllJlCatel! 811rfaee. The large excurtent orifices are all npon thif\. !o111rfaec, or in the depres­

/i;iOil which takes it." plac-e, Tlw :-malJer apertnref\. lU~1 /situated on the f'idt's, invariably in tbe
deprpssiolli> between tbl' rillg~s. '.rhe l)ersistelle~y of the forllH~I' and of the latter ridges, and the

~itllation ur the di:lff\rent kiuds of orificf,Js, fue by far the mOElt characteristic feature8 of this species.
Not.withstanding the,se fad",. anel thongh 1 am obliged to describe tbis and some other forms as
(listiud sIlecies, I hi}Y{\ great. doubts oj' the truth of the assuDlption. It resta upon the evidence

of mQn:\' spf'eiuwtls, hut. trw,\' an1 n.Jl from one locality.'/

l'his species OCl\tlrS lit Key '''e>lt, Florida, where it grows abundantly on the coral reefs, either
on smooth hottoms or aHlinhell to (\01"aI8 or other Sponges) in three feet, of water and deeper.

Whf'll livin.':' it/ol color is black.

THJ.: SHI-:EPSWOOT. SPO::-lGl<:-SpONG-rA EQUlNA., Selnu., subspecies GOSSYPINA.•

•, 'fhe typh~al vltl'iety of this specie-R, Ulman,\' called the Sheepswool Sponge, varie'! greatly in

forlIl. A 11 of til!"!'!" forms, howeYcr, arc ch,waett'J'ized b.y Ii peculja.r surface. The skeJetoil rises

into l<tl'gll wfti>; over the entire surface, the larger oseula occupying the (lepressions between,
SOllwt,i mm; the~e are Vel'S nllmcrO\H:I, the whole iuterior being very cayernou~, ami sometimes tue
,'ltnwture i" much demler, with fewer large o]lenill,gs and many small ones scattered between the
luft,,,. Ocea1:lionally the Jepre!:>f'iona are filled up on parts ot' the Sponge, and a l.mrfaee iii! pre,wnh,d

fJ<I\"illg no large tnn", OU1, onl.v the small secolldar,\ bUlldles of fibers, Wllidl are especially e.IJaruc·

h'l'i"tic of this '-ariel;,>,. The result of this structure is to lean' ~reat hollows or rather a uet·work
of deep tunnels umler the dt\rm, which are <Ippanmt oilly after the tlr,rinj.!,' of the specimens, when
they 11'(~,'(lllitl (iXIHlSell by t1w lwiversal vODtractiou IiUlI eracl..ing of the skill. TlJe coloI' wuell

'jj,-ing is sail} u:\' Dr. l'ubner to 1Je It shilling black."

Tlu: lJauit<it of this SP('Ci~~K i~ Southern Florida aUtl the liahama hlalHl$, where it grows in
hum lLn.'{, 10 sixteen ftwt ot W:ltet' amI deCIleI'. The larg~.st spedmen examined measureQ ahollt
lIille illdlC~ high by thirt,y inehes broad, Th(1 following fhte Yarieti..s art:l recogllize(l b;y T'rofcKMlr

Hyatt: ({cHd,.itiea, porus/!, alba, l;u/;tul"'ia, IlDd hinmta,

'fhi!:> is by far the :!int>Kt of the American eOIDmerdal Sponges, rankillg mueh higher t.han [my

of tile other gradeR. It is also the one most e.agerlJ' sought for, the supply being: quite uIlequal to

t.he tIemaml. It take~ the pfat:e of t,he finer Mediterranean gTade~ for most purposes, and, thongb

not so flue in hn:::tul'e, 101 more d II rl,lble t hall the Tu rk jJ;;11 Spongl's. In the sa me speci<:'8 are pluCI'd

"(HlJe of tIll: best·kuo'wl1 of the eastern grades, th(\ ISO-ealll'li Horse Spong(~, VelletialJ Bath Sponge"
:Iud HlJerbis Sponge, wllidl (WClIl' ill flllmeroUlO' plae(-'; in tbe Mediterranean Sea..

TIlE VEL"""ET SPONHE-8l'>ONG-lA. EQ"CINA~ Schm., subspecies MEA.::'<DRINIFo}nut'l.

"TLiOl, the w(\ll·knowll V~-'lvet Sponge of commerce, dift'el1l t'rQUl the JlI'eceding in
it:, extreme forms b.y the absence of the pointed bumlles 01' tutts, and the fibers arc nlao perhaps
.sHgl.ltJ.r tiuer. 1'he abseJJoo of tlw pointml tufts gh'es :b smoother 8urfooet since, ml in tm! preceding

variety, these are mainly composoo vf coarse primur:r fibers loaded with foreign matter, whereas
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the conm~ctillgor 8ecom.l.ary fibers are composed of llme keratose. The surface il> uloio l't~;.i..arkable

for the protruding, flattened eushions of fiber, which slightly resewble tho couvoluted ridges

of a meamlrina. Sometimes these ewshiollS are transformed into long, solid brushes or pencils of
ljben,."

Tile localities from wllielI this I:mbsllecies has beell recorded are as follows: Billca,)'lw Bay and
Key 'Vest, Flol'1(la; )Tasflau, Bahamas; ITa,vana, Culm; ~fauritiul> Islands; amI the i.sland of
Fernando de Norollha, off the coaRt of Brazil. But 011e variety of this subspecies has been recog·
nized; it is also in its t;ypical form lmown commerciall.y as tLe Velvet Spoug't'. Professor H;yatt
writes of it as follows: "Tile forms of the, specimens in our collcctioll arc more spreading than is
usual in thilt variety (mcandrinif01'mi,~),awl the texture is quite as 80ft, though tlenser, perhaps,
wben the skeleton is dry. The prQ.jecting cnshions of fiber are similar in form to those of variety
mca1/,dr':n{fi)r"~i~,hut are joined together j II. larger masses by It t,issue of fi ue 6Uperlicial threads; also
are often less dense a.ud simply bridge the intermediate chaunels. This and tlle tortuous and
rather 8hallow charaGt(lr of the chanuels give the ~tl.l'face a ~moQther nO\ved Ulan is common in the

skeleton of mea,ndriniformis. The oscules are very large ~\nd lta,"e a peculiar ragged aspect in dried
specimens. They look as if some oue ha(l made them by repeatedly running a knife iuto the animal
while it waa drying, and then omitted to clean out the interior thorougoWy, leaviug' silarp pinnades
of dried sponge cuttings projecting inward, sometimes so as to fill the center, hut oftener sticking
around the center of the aperture, and mom or less completely joined to the wall of the canal,
Thi~ characteristic mgged look is sometimes al~o to be ~eeu in the oscules of subspecies gossypina..
hut never so decidedly." This variety is found at Key West, Florida, and Nassau, Bahamas.

This is a faIr grade of Sponge, rather rare, and not much in demand; in fact, the dealers
often omit it in their enumeration of the American commercial Sponges. It is considered of little
value by the trade.

THE GRASS SPONGE-SPONGIA EQUINA, Schm., subspecies CEREIJRIFORMIS.

,. The aspect of this species, commonly known as one of the 'Grass Sponges,' is very similar to
that of Spo1tgia agaricina, subspecies corl.osia, variety tllpica. 'l'be difference consists principally

in the aspect of tho s~lrface. This is hroken up by parallel longitudinal ridges of irregular leugth
on the sides, each ornamentecI witii one or two lines of tufts. These ridges extend onto tlle upper
surface, giving them a markedly radiatory arranp:ement. The larger orificeI'! are 8ituated in rows
in the channels between the rid goes." Six varieties are enumerated, as follows; typica, described
above; plana, inhabiting Florida and Kingsmill's I slamls; divts«, found upon hard, irregular bottom
or corals, in about two feet of water at lc.w tide, at Key V\rm;t anll Bisea-sne Bas, Florida, and at
Stone's Inlet, Sout.h Oa.oliIla; mcxic«00, from Vera Cruz, Mexico; calicijormis, from Nassau,
Bahamas; and obscura, from Nassau and the Bermudas. These 8eyer:t1 varieties differ more or

less markedly from the t.ypical specimens, some of them approaching other species ill lihape and

general appearance. This gn\de. is inferi.or in quality.

THE YELLOW SPONGE-SPOl'lGIA. AGABICINA, Pull., subspecies CORLOSIA AND DURA.

"The subspecies oorlosia resem bles vet,)' closeI,)' in external appearance the Spollgia dura, or
'Hard Heacl,' but an examination of a full series of forml'! showc(l that ycry considerable differ­
ences exist in the texture, though superficially there is little or no diE-tinct,ion in the aspect of the
surface. Dealers can identify these vll.rieties instllntly by the color, whioh h~ usually lighter than
that of the 'Hard Head,' a,od boY tlle tOllch, t.he 'Yellow Sponge' .yielding much more readily and
feeling less hlN"Sh under the fingers. These characters, however, oul.y apply to the normal head·
like fovina and some of the varieties; mallY forms cannut be placed in either one 01' the other of
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the two group" with any cert.aint.y." This subspecies (}(leurs at the Bahama Islands and PlO£ida.

'l'!ll'ee nll'ipties are elassed with it by l'rofesflor n~'att" g088ypiniformis, IrollJ XaRsan; fmwa and
dOllflata; from Biscayne Bay and Key ,Ves t " Flori dn ,: tbe range in deptb iH from two feet. of water
at low tide to tlJirr.y feet or more.

This COIlstitutes tlw seeond grade of American Sponges, amI is very abundant. Although
selling at a much low{'!" prke thau tIw Sheellswool it forms an iml'orta-nt article of commerce.

Tile Mediterrallean grade eorrespondiug witll it. is the so·called Zimoeea Sponge.

239. INJURIOUS SPONGES.

THE BORING SPONGF..-CLIONA. SULPHunEA, Venill.

This is a common species of siliceou8 Sponge, which ranges along our Atlantic coast; from

Cape Cod to South Carolina, in from om' to fifteen fathoms of water. It begins to grow on
mussel, clam, or oYster sheIlA, mostly on dead, bnt also on HYing specimens, into which, when
still very ;YOllllg, it t\xcavates JJIIJllermU'1 UllrrOWi!, "As it. grows, it penetrates the shell in every

di-recf,ion, forming irregnlar holes amI galleries, whieh continue to ~w as more and more of the

substance (If th~ shell is alJKorbed, lWtil the shells are reduced to a oompletely hone;ycombed,

brittle mass, or 8 meJ'c skelMon. Pinally tIw Sponge begins to protrude from tbe surface, aud
grows up 11lto ruammiliform masse"', OJ small rounded erusts, which continue to ~ow and 6pread
in every direction, until finally they form TIJaBRes six or eight iUl\lIes ill diameter.. Owing'
t~ the remarkable boring Imhit.. (If tJJi.. and other a,llied Sp~ngeR, tlley are rery important in the

economy of the sea., for they are the principal agents in the disintegration and decay of the shells
that accumulate ove,r the bot.tomfl, t.bus verforming the same function in the sea that fungi and
insects perform ou the laud!' 1

There is no question hut that the offices of this Sponge are lnainly for goou, as stated abovPo;

but they often a.ttack living shells, burrowing into them as far as the inner laYllr, and greatly

irritating tbt:\ auimal, which will sometimes deposit one or more nf\w coa.tings of shell structure, 80

as to cover up the little pores abont to open into the im!J.de. They prohably a180 ofteu cause the

destruction of oyster8. Th('~c burn:rws sometimes appear on the inside as little llrominenceOl,
scattered over the !!!l\rface. Masses of this SJ)ouge, wb~n full grown, measure a foot or more in

length, and contain stones as large a.R one'll fist, as well as a large quantity of sand. "This
species is of It bright sulphur yellow color, and grows iuto hemispherical or irregular massive

forms of firm texturc, the surface being covered with scattered, low, wart-like, 80ft prominences,
about an eighth of an inch in diameter, which contract when the Sponge is dried, leaving shallow

pit-a."
OliQna tlulphurea has the power of burrowing into snbmerged limestone as well as shells. A

CaBe of this 8flt't was brought to lIotice in 1878, when a wrooked cargo of marble was discoV<'red

oft' Long hlllnd l having lain there for aeveml years. The pieoos of marble taken up were

completely riddled b;r this Sponge to a sligbt depth.

1Villeyatd Sound Report, p. 421, 1871-'72.




