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LET T E R 0 F Tn_A:. N R. l\tf T 'T' TAL.

UNITED STATES NATIONAL MUSEU:M,

Wushi1fglvn, July 18, 1882.

SIR: I have the honor to transmit herewith, for approvlt1 and for publication, Section III of a
general work upon THE FISHERIES AND FISHERY INDUSTRIES OF THE UNITED STATES, consisting
of II> description of the fishing grounds of North America, prepared by Capt. J. "Y. Collins, Mr.
Richard Rathbun, Mr. Silas Stearns, Prof. D. S. Jqroan, Dr. T. H. Bean, Mr. F. 'V. True, and Mr.
Ludwig Kumlien. The work is edited by Mr. Richard Rathbun. It is t.he o1l1.r report of the
kind ever written. It describes the locations, the charade.ristics, and the productiveness of the

numerons grounds resorted to by the fishermen of the United States, extending from Greenland to
Mexico, from Lower California to Alaska, and includi~ the fishing grounds of the Great Lakes.
The accompanying charts illustrate the fishing grounds and the surface ocean temperature!! oftbe
eastern coast of North America.

1have the honor to be, very respectfully, yonI' obedient servant, t

G. BROWN GOODE.
Prof. SPENOER F. BAIRD,

United States Oommuai&ner of Fish and Ji'is"herUB.
m
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INTRODUCTION.
By HICHARD IlATHBm>.

The term H :fishing ground" is common1y applied to any area ill which fishing if' carried 011,

whether the fish 30re taken at tbe surface or at the bottom, whether near the coast or at a consider.
able distance from it. The regions tra'\ersed by the mackerel aud menllaueu, ill tbeir periodical
migrations, during the Rpring, sUillmer, and fall, are classed as the mackerel 30nd menhaden grounds,
and, ill the popular mind, belong in t,he same category with tbose well-defined ele\utions amI
depressions of the sea bottom Which arc the constant refwrt of cod and halibut and otIler lJottom­
feelling species. We also speak of the fishing grounds for herring, lobsters, shrimp", oysters, and
sponges, although those species are taken mostly ncar tbe shores, While the cod and llalibut grolludg
nre sometimes distant from them several humlreu milt><;.

The main purpofle in preparing this section of the Fisllerics Heport hag been to ucserihc that
class of' North American fiflhing groullus to which the term more properl,} lJelong14, or tLose areas
of the sea hottom which are known to be the feeding or S!l[l,Wlling grounu<! of Olle 01' more flpooies
of edible fishes, and which afford fisheries of greater or less extent. The most important grounds
of til is character are loca.ted off the eastern coast of North America.. betweeu Nantucket ami Lah­
rador, this region furniijhing by far the most important cod and halibut fisberies of the world,
unit including the large and weU·known off8hore banks, extelHling from George's, at tho flouth­
west, to the Flemish Oap, off the eastern coast of Newfou ndland. These banks form an almost con­
tinuous series of broad, submarine elevations, stretching a distance of 1,100 gcogral)hical miles,
and with a. varying width of 50 to 250 miles. They 30ttracted the attention of ea.rly navigators,
aDd in the period of the first-attempted settlements on the adjacent shores of Kortll America, now
included in the British coast Provinces, were regarded as one of the greatest sources of weaHh
then known to the world. The principal maritime nations of Europe soon became in terested in
developing thenewly·disco\'ered fisheriefl, France apparently taking the most active part, and e"ery
year large fleets of vessels were sent to fish upon the banks. Colonies were established in con­
nection with the enterprise, and the influence of the Great Ban ks nl~n the early 8(oIttiemcnt of some
portion.. of our northeastern coast has probably never been estimated at its true value by historians.

It is now nearly four hundred years since these grounds were flrst fi8bed upon b:r Europeans,
Qnd their resources are still unfailing; bnt the fiBhing interests have been mainly tranBferred'to
the New World, France alone of Enropean countries having continued to send fishing ve!!Sels
OOI'0S8 the Atlantic down to 1880. Since then, however, the Portuguese have begun to exhibit
some activity in connootron with the cod fishery of the Grand Bank, and in the sprin~ and som­
mer of 1885 bought several New England fishing schooners and fitted out others from home ports.
Their voyages proving generally I!llcC6asful, they have added more vessels to their fishing fleet
dunng the latter part of this year~ and it is quite possible that, in the course of a few seasons,
they will have firmly fe·established themselves in the fisheries of the Western Atlantic. The

VII



VIII INTRODUOTION.

lrrench .fishermen visit principally the Grand Bank, Saint Pierre, Banquereau, and certain porti()lls
of the coast of Newfoundland, on which they have long possessed the right to fish by treaty with
Great Britain. Much English capital is invested iu the Proy-iucial fisheries, and ¥essels of
other nations than the French and Portuguese come to this countr;r to load with fish for foreign
markets, but few, if any, ever engage ill fishing.

The great offshore banks are now chiefly l'csorted to by the fishermen of New Ellglaml and
the Briti-'!h maritime Provinces, the latter including Nova Scotia, New Brunswick, Prince
Edward's Island, Lower Canada, and Newfonndland, but the Provincial fishermen seldom venture
as far soutb as George's Bank, which is frequented mostl.y by Gloucester vessell'l, anu a few hali­
but catdieTs from Southern New Eugland.

Tbe mORt distant grounds visited b,Y the fishermen of the Uniteu States, at the time this
report was prepared, are located iu Davis Strait, in the viciuity of Holsteinborg, On the west

coast of Greenla.nd, about 67° north latitude. They cousist mainly of rocky banks, "'itb patches
of sand and mnd, the depths of water ranging from 20 to 50 fathoms, and abound in halibut,
but cod are scarce, and are taken onl,}' in small quantities. In 1884, acting npon information fur~

Dished b,}o' the United States Fish Commission, three Gloucester vessels made excellent halibut
trips to the fishing banks of Icelalld, and in the summer of 1885 four vessels frOID the same port
obtailleu full fares on the Icela.nd grounds. Fishing is reported to be morc profitable tb.an in
Da,is Strait, and this region will probably prove very attractive in the future. Very few United
States vessels now go either tQ the coasts of Labrador or Newfoundlantl, or to the Gulf of Saint
Lawrence. No fares of halibut Lave been taken in those regions since 1881, and during the six
:rears preceding that date tho amount obtained was very small. About 12 or 15 cod fii'lhennen
still resort to the Gulf of Saint Lawrence e,.ery summer, but the mackerel fishery If'5 been mostly
transferred to the open waters on onr own OOagt. The mackerel fleet in the Gulf of Saint Lawrence
from United States ports has, during the past 8 or 10 years, seldom numbered more than 40 or 50
vessels, and duriug the Mme period the catch in those waters has probably Dot exceeded 3 per
cent. of the total catch of the United States fleet.

Tbe fisbing grounds indicated on the charts representing the Gulf of Maine, and the coast·lines
of Maine, New Hampshire, and Massachusetts, are mostly small banks, ledges, and shoals, with
rooky, stony, gravelly, and sandy botroms, separated by tracts of mud and sand•. Upon the eleva.
tions, cod, haddock, pollock, and cusk abound, while the muddy areas between conBtitute the
best known localitics for the capture of hake. Although individually of relatively small size, com·
pared with the offshore banks, these grounds form in the aggregate a V{',ry extellsivt'. and valuable
fishing region, of much importance to the smaller class of fishing vessels and the boat-fishermen.
From Nantucket westward and sonthward, to the Gulf of Mexico, the fishing grounds of tbe same
class are much less numerous than at the north, more widely separated, and often entirely want~

ing over long distances; they are also generally less defined, especially as regards differences in

the depth of water, and bottom fishing il! not carried on to nearly as great an extent.
At the southern extremity of Florida good bottom fishing is obtained On the edge aftha Gnlf

Stream, and amoug the coral reefs, by the Key West market fleet. In the Gulf of Mexico there
is a broad belt of fisbing gronnd, follOWing the general contour of the coast and extending from
the Tortngas Keys neatly to the mouth of the Mississippi River. It has a grea.tly diversided bot­
tOID, cOLsisting in some places of ledges, in others of sandy, shelly, muddy, and rocky bottoms,
traversed by gullies, and living corale are said to be abundant on many portioDs. Fishing is C()n~

ducted in depths of 5 to 40 fathoms, the princil)al BpecieB taken being the red a.nd bl9.(lk gronpers
aDd the red snapper.
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On the Pacific eoast the sea fisheries have as ;yet been but little developed, and sueh as exist
are mainly carriei1 1)11 along shore. No attempts are made to discoTer ofl'shoro grounds, probably
because of the scarcity of markets for the sale of fish, The principal fisheries between the Straits
of Fuca and Lower Oalifornia are in the neighborhood of Sau Francisco, but the gronnds reBOrted

to do not extend seaward beyond the Farallone Islands. III Alaskan water!; sea fishing is pursued
ID06tly by the natives, but rich cod and halibut grounds exist in thf\t regiolJ.

Of apeeial sea fisheries, the mackerel, menhadeb, and sponging grounds have been briefly
treated, and acconnts of the .fil'lhiug gronnds of the Great Lakes have also been admitted into this
~tion. TIle UUiekerd sud m'<}nhaden g~und!l furnish ocean mheries of great magnitude, in the
same general region in which are looated many of the more important inshore fishing banks and
ledges of the northeastern coast of the Uuited States j and are frequented by large fleets of vessels
built Rnd equipped expressly fer the purpose. The lake grounds are all $ituated comparativel,v
near shore, but often extend into cOUl!liderable depths of wa.~r; they are s€ldom cbaracterized by

any peculiarities in the nature of the bottom, but are generally favorable localities for the setting
of ncis, or passage-'Wllys nsed by the fi.;,;h in moving from plllce to place. The principal kinds of
fish taken are the lake-trout and whitefish, the appliances used being chiefly pound-nets, gill-nets,
and seines, In S6me places, as at the Sault de. Ste. Marie, dip·nets are employed from canoes in

tbe capture of whitefish, and some hook·and-line fishing is also done.
In locating and defining the various fishing grounds, the writers have re~orteuboth to brief

deseriptiYe acconnts and to sketch maps or charts, the latter being employed only where the
grounds are sufficiently 'Well known to permit of their being plotted with at le~t approximate
u·ccuracy. This has ~een possible for almost the entire eastern coast of North America, but that
region alone has been thus graphically represented.

The information upon which the report is based was derived from many sonrces. The fishin~

grounds of Davis Strait were visited in 1879 by Mr, N. P. Scudder, then an R8sistant on the
United States Fish Commissi<m; and be has prepared a full lWCount of his trip, from whieb we
extract that portion bearing upon the cod and halibut banks, adding a f~w notes made by other
observers. The mup of the same region was also furnished by I\lr. Scudder. As to the inshore
grounds of the British coast Pnn"inees and thegrollnds of the Gulf of Saint Lawren<*, we bave
relied in part on Canadian fishers reports, in palt, on accounts receh'ed from United States fisher­
men, who have repeatedly visited that region. •

The outlines and principal contours of the offshore banks, from tlle Flemish Cap to, And
including, Brown's Bank, have been taken mainly from the British Admiralty chlirts, and tbose of
George's Bank from tbe charts of the United States Coast Survt';y. The data respecting the char·
acteristics of those banks, their productiveness and tbeir bistoQ', were almost entirely brought
together by lJapt, .Joseph W. Collill.8, whose personal experienoos for nUl-US years in the fisheries
of every paft, of tbat extensive region entitle his statement~and opinions to our fullest confidence.

Tlle same l.mthor is also to be credited with obtaining most of the information concerning tbe fish·
ing grounds of the Gulf of Maine and the New Engla.ntI coast borth of Cape Cod, many of these·

~rounds baying likewise come within hili personal observation. The account for Bouthl'TIl New
England, New York, and New Jersey was ill'eparell from information procured by ~rr. R. Rath­

bun directly from reliable anthorities, Ilnd that for the Southern Atlantic coast mainly from the

observatioDs of Mr. R. E, Earll. The report upon the ftshing grounds of the Gulf of Mexico was
furnished complete by Mr. Silas Stearns,of Pensacolli , Fla., one of Ihe best informed authoritit'B on
the sea ft8heries of our southern ooast. Prof. D. 8. Jordan, who reports upon the western coast of the
United Statea, and Mesara. KUlplien and True, who preparell the ac('Ount for the Great LakNl j
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based their descriptions on observations made while investigating the fisheries of those regions, on
beha.lf of the fishery census of 1880. Dr. T. n. Bean's report upon Alaskan resources and
fishing grounds is the result of studies made upon numerous collections of fishes received from

that Territory, from time to time, during many years, supplemented by personal observations
in the field during It trip to Alaska. in 1880.

With respoot to the fishing grouuds of Eastern North America, It few additional words of

explanation are necessary. The outlines of' a fishing ground seldom conform to the contour liuefl

used on h;ydrograpbic charts to define the limits of a bank, ledge, or other illcqualit;-,' of tIlt: sea
bottom, aOl the fighes are not always influenced so much by difterences in the depth of water (within
certain limits) as by the abundance of food or other essential conditions, among which temperature
probably enters as an important factor.• A fishing ground may, on one side, have a less depth than
25 or 30 fathoms, and on the otber descend to depths of 50l 60l or eveD, in I50me cases, several hnn­

dred fathoms, the same species of :fish sometimes ooourring at both extremes. Many of the data,
furuishell by the ordinary class of hydrographic work s,re, therefore, entirely unsuited to .fisher;r
purposes, and it is of the greatest importance that speCIal surveys be undertaken in the immediate

interest of the fh,heries, and with the object of aecertaining the full extent and character of all the
larger grounds that may be profitably resorted to by our fishermen. Fishing grounds are con­

stantly changing in productiveness, and any survey bearing npon them should be made contin·
uons, in order that the changes may be noted and their Muses explained, if possible.

Such a work as this belongs within tIle province of the now existing U IIi ted States Commission
of Fish and Fishcries, auu 80 far as the means at its disposal have permitted, its researches in this

particnlar have been carried on with thoroughness and prooisioll. Until w~tbin a very few years,

however, this Commi~sion was llrovided only with swall vessels, with which it was impossible to
('xteud tb e ~xploratiolJs much be.yond those areas commonly entitled the inshore grounds, or beyond
tlU] boundaries of the United States. In 1883, the Commission was, for the first time, supplied with
a tlwrougbly reliable. sea.going steamer, capable of visiting any part of the oceanic gronnds, amI

it has already collected many important data bearing upon the great banks of the northeastntu

mast, the mackerel and menhaden grounds, and the fishing Hreas of tlle Gulf of Mexico. Xew
fishing grounds of great value have already been discovered, and Dew s!lecies of edible fiBhes have
been introduced tn t,be markets; bnt this work, so far as the steamer Albatross is concerned, has
only jllst begun, and in the near futnre roilY be ~xpected to add greatly to our knowledge of the

fishery resources of our country, The series of investigations by the Albatross being entirely

subsC()uent to the preparation of this volume, no account of it will be found on the following
pages.

The above remarks. will serve to iudica.te how difficult it is to locate, and espec.ially to plot with
l1istinct ontlines, many of the fishing gronnds along our coast, particnlarly as very_few of the in.

shore grounds are in any way indicated on the Coast Snrvey charts. For th08e that have been
previously marked out, at:\ in the case of defined banks and ledges, we have relied in part on pub·

lishea charts, in part on information furnisbed by fishermen, by means of which latter it has often
been possible to greatly perfect the outlines. The work of plotting nearly all the inshore gronnds

has been first attempted in connection with tbio!l volnmel the data. having been mostly obtained
directly from the fishermon who &re constantly resorting to them, and some of whom have drawn

the outlinea themselves. Every precaution has been taken to procure such information only from
reliable persons, and to verify the same by other means wherever possible; and although it is not
expected that absolutAl accuracy has been reached in all cases, especially as regards distaDces, the
fishermen having to rely mainly on their judgment in this matter, it is probable tbat tbepositions
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and outlil.les assigned to the grounds arc, in themaill.correct.Il.I resortillg' to off~hore ground~,

the fishermen make nsc of a patent log for determining distances, and also ascertain their positiom

by observations for latitude and longitude, and their statements re8IIecting localities at a distanec
from shore are us reliable as could be outainc(l from all)' 80un~(}.

The limited time available for the llreparation of the account of the fishing grounds of Eastern
North America prevented tho incorporation of materials beariug upon their temperature, current",
and general natnral history characteristics-su~iectsthat cannot be i~norcu ill the study of the
fishery resources of any region. Many data of this character have been obtained l\f the United
States Fish Commission, and, although some of them baTe been alreally published in briefrellorts,
the greater portion are still in process of elaboration, and will be issued at a future date in such
form a8 to conveniently supplement this report.

The text comllo~ing this section was finished and sent -to tho printer ill 1882. Delays in print­
ing and in the preparation and engraving of tile charts have enabled the writers, in connection with
the latter, to add much information obtaineu since 1880, especially respecting the cod and halibut
fisheries of the large offshore hanks. This !lew material is contributed by Captain Collins, and is
the result of studies continued through many years, and based m~inl~'- upon his own observations
and those of the Gloucester fishermen directly concerned in the facts recorded. It brings the his­
tory of the more important cod and halibut fisheries down to the 8pring of 1885, and notes the
principal changes that have taken place in recent years in the character and richness of the dif­
if-rell t parts of'thtl offshore banks.

The charts have been drawn by Mr. C. E. Gorham, assistant on the United States Fish Com­
mission, and engraved by the Photo-Engraving Company of New York. .All distances record,~d

with respect to the eastern coast of North America are in nautical miles.
WASHINGTON, December 30, 1885.

[NOTE.-Sinl'e this introduction was put in type it has been found posl:iilJle to aud to lhiM
report a brief discussion of the surface ocean temperatures along the Atlalltic coast.l with a serics
of thirty-two graphic charts, which are given at the end of this section.]



LIST A~D EXPLANATIOK OF- THE CHAR'PS REPRESEXTIXG THE SEA FJSHlXG GRormDs
OF THE EASTERN COAST OF XORTH AMERICA.

1. 1.Jf,;1' OF CHARTS.
Pag",-

CIlAItT )fo, l.-The Fisbing G"'>lllld~ of J)avi~ Straits . . __ . . _. - - - - - - - _ _ - - - ... - - -_. "

CHAHT Ko. 2.-The Flemi"ll Ca.p•••.•.•. _ _"" •......••..• _. _.• ••••.... , __ .•.... .•••.. rot
CHART No. 3.-The Banks of K(lwfoundluml .. , •..... _ _. - _ "' , ••.. _ __ (i::

CHAlIT No. <I.-The Banks off t.he coast of Knva Sr.Mia , __ •..... _... \i7

Cn!lIlT No. 5.-The Fibbing Grounds of tbe Gulf of Saiut Lllwr",nce __ . __ .. - - - _ _... Hi

CHAIn No. G.-I"ishing Orounus in the vicinit..\' ofEa~tl'ort, Maine .. _. __ •..... .. ~,l

CHART No.7.-Pishing Grounds from N"vu Scoti!1 to Peno1>8COt HnJ" Maine _ _. ......•. __ . _ 211

ClIMIT No. 8.-Fishing Grounds from P('110Iooc{>t Bay, 'Mo.,ine, t,,, Capo An", M:()llmchUsp,tl." _.. ... ~'JI

CHAnT 1'10. ll.-l"iahing Grounds ncar Monhegan hbnd, Maim' .•••. _,. _ _ _.. _.. _..••••... _. :l:1

CHART No. 10.-Fisbing Grounds from Cape Anu to Buz7.nnl's BaJ, Mm;sacll11s<'tls _., . _. _ . .. 311,·n

CHART ::-<0. H.-George's B:wk _-' , __ _ _ _. _...... 74

CHAllT No. 12.-Yislling Grouuds [rom G:ty Head. MaJ:lsacl1usetts, to CaIlH Iklllol'eu, De]awar" .... __ .. .17

CHART No. 13.-Fishing Grounus fro~ C"pc May, No,," Jcr~cy) to CflPC lbtterlts, North Cawli118 """'''' _.. "I

CHAnT No. H.-Fishing Grounds from Cape Hat-t",uB, North C"rolina, to Cflre Hom"in, £'0111.11 CfI['oli"" , [,ol

CHART No. 15.-:Fi~hingGrounds from Capo Romain, South Carolina, to Saint Augustim,- l"Jol"il1a _.. [,:\

Cn"nT No. lG.-Fishing Grollllua of 1110 Gulf Coast of tho United Statea. Prepared loy :Mr. ~ila~ 8tCaWB _ ,,;,

CHART No. 17.-S!,onging Gnnmds of the CHa,st vf Florida. Prepared hy Mr. Silas St('arus .......•...... '" __ .. ""

2. EXPLANATIONS 0:1<' CHARTS 3,4, AND 5,

Tho folJowing notes are 1>aae<l 011 datlt mainly obtained preVious to l~, bnt, unfortmmtely, 1101. llsaih,l)ir n1

that time for insertion in the body of tlle text, to which thoy now aeTVe a.a nn appendix. They Lave referenc"" for the

most part, to the extensive halibut a.lld cod fulhOri(jB of the important hanks lying off the coasts of the llriti~h mario

time Provinces, and aro intended morn e~pecinllyto call attention to eertain.locaHtioa in wllich good fishing hud lrecn

obtained do'I'"D. to the close of 1879, or the early Plll't of 1880, the year in which tho inveetigllti()n~resp.",Uog t.hem

worn mOAtly malle. A few facts of more recent date Lave also been added. Tho yearn in which good fares were

obtarnoo aro gcnerlOlly loontioned, and theee explanations, in connection with the charts to wldch they ,elat"" furnish,

1-ilcrefore, important data of historical interest., as well as regarding tbe relativ.., valll<' of dit1.... rcut pirts of the B(.veraL
fishillg grounds in past yeam.

Changes are constantly tlOking pla.ee in the abundance of.fi.sh on all tbA largo fi8hiug hanks. In many instanoos

1hcso changes are of only II temporary natnre, and if flah are eeaTOO one Joar, they may be abnndant again the nCl't.

The halibut apparently furnish an eXeoption to thia rule, and good groU11C:!s, once dcplete.J, have seldom boon known

to regain their former statue. A few iOllt,ances are, bow(wcr, on re{:ord, where old and s(jemillgly worn.out grounds

have again al1'orded a good halibut fishery, bllt such eallCS are said to be rare, and the facts arc I'l'garded a.a favoring

• ReIer to the Pagel! of the text WOO!'e the gronnds lI.rA described
XliI
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tJw presun'l't.ion that ~"hoola of halibut which ban; been thinned out and sllatt€red by incessant ti~hiul,( re<juiro at

leMt many ,iears to rucover tbeir former size, 0'1' even to Sbl;W a perceptible iTlcrense. The bistol'y of tlw halibut

fishery oftbl' Great Banks covers a comp:uativ(lly short perioa, and future observations may coned SOlDb OftlH} pre­

vailing opinions re~peeting that fi~hery. These remarks do not apply to the regnlar mi!\"rations oft,he 11alibut, wllieh

hillY" been eloowhere discullBed.

:Fewer references are made to the 10caJilies of cod thlln to those of halibut fishing, and the former relate mainly

to c<Jrlain llreas on t,he Grand Bank which are deserving of special notice. They also furnish an idea of the prin­

dl)al localities where fishing is clll'fied on ill tbe different seasons, llnd tho character of the bait u~cd in (lifferent

places.

Special locaJitics are deaigna t,ed by Homal] numerals to facllltale reference. A11 "I' the fishing schooners lllCU­

tioued by name belongcd to port" in the Unit()(l States and m\lst of tllem hailed from Gloucester, MMB.

CHAIn' No. 3.-TIlE B~KB OF NEWFQUNDLAl'lD.

Bank of Saint l'w1T€.-Cod and halibnt, although once a.bundant on this bank, '~ere scarce during tbe few years

immediately preceding l('HO, and during that Period not a singl& fa.re of halibnt WIlS taken in depth~ of less thon

70 to 100 fathollls, and no goo,l cod fishing was obtained there by American vellSCls. Since 1880, however, cod have

apparently returned to Saillt Pierre in as great abundance as ever, and we nndeutand that several vellliels from New

Engla.nd secured good fal"'8 there in a short time, duritlg 1883 and 1884. Halibut '\l,'ere fltill scarce IIp to the lll.llt­

mentioned date. From 1~G5 to 1872 this bank was much resorted to for halibut. The spots incloaed by tho dotted

lines marked I ou this chart, and XIV on the chart of the Gulf of Saint Lawrence, ..... ere formerly good haJibut grounds,

but th~e are not the only loculiticll where this species was taken on the bank.

I. The space iuclo6Cd hy the dotted line is the so-called" Southern Shoal Water" of the Bank of Saint Pierre,
and was formerly tbe 1ll0llt important halibut grollnd on thCl bank.

11, In tbie position, in a depth of 140 to 170 fathoms, halibut were abundant in 1878, and from May to Septem­

l;(,r of that year t,he schooner Owendolen took foor or five gQod fll.Nll on a BIlla]] lIrcQ. of ha.rd bottom, surrounded by

mud. Halibut have occasionally been ta.keu since then, but are less common than when the place was first diMovered.

GrMIe Dal1k.-TbfJ gulliell &CplU'ating Green Bunk from Saint Pierre Bnd thfJ Graml Bank, Bnd the extellBive doop

1,latl'ao that extends from Saint PiflITI\ to tbe Gra1!d Bank, along the southern border of Green Bank} consthute together

one of the most iwportllontllalibut grounds that ha.s1Jeen recently discovered. In their spring migrations, tllC halibut

follow nNltly along the courae indicated 1,y the dotted linfl rUnlling along tbe edgfl of the Grand Bank to the BallI, of

Saint Pierre. Since the dflop.water halibut fisber~' WllS t><'gnn, i111875, halibut have been abnndant along the edgllof

the slope Il(>uth of Grecn llank, and have generally b(,en most llUlllerous from February to May. In sOlDe ;real'll they

ban' been plentiful all tlllmm",r and M"en in tbe fall. 111 (l,e fa.ll of J882 one or mare good fares of eod weI'll obtainl.'d

j list !lOnf.h of this ballk, in 65 fathoms of water.

III. The schooner Nathnniel Webster caught a faro of SO,OOO pounds of halihnt in this position, in March, 1879,

Ilud mltllY other large fare~ lln.ve been talten in He same locality.

IV. :Excellent flshing ground for halibut, in ,depths of 90 to 140 fatholOll, from May to October, 1875. III April}

It'76, llalihnt were 80gain very abundant in 80 to 90 fathoms, and wero noticed to be moving slowly westward along

thc edge of tho grounu. In the position marked, the schooner Howard fook a fare of 95,000 ponndll of halibut in a

few dIlY~, and eight or ten other veS6ElIs obtaiued fares at the same tim!', ronging from 70,000 to 115,000 pounds each.

Hulibut wue found here again, March 25, 1877, March 15, Ib78, and February, 1879. In the yll8I'B sDflfleeding 1875,

]wJilmt, thnugh ILhnndllout in tbe late winter and spring, were generally scarce in thellnmmex and fall. In 1882, how­

e"cr, they were Il:!::ceedingly plentiful during the entire summer and a part of the fall,

V. Halibut abundant in October, 1875.

VI. Large catchcs'llf halibut made in April, 1877.

The Grllnd BunT,; or Groot Bank of Newfoundla/ld.-VII. Good halibut fishing fonnd by the schoonet Oceon Ilelle
at tllis pln.ce, ill 52 fatbom~, in April, 1877.

VHI. FIrst fisbing for fro;sh halibut on tbe Grand Ballks in upwards of 100 fnt.homs at this place, in A.pril, 1875.

The fish Were "ers almndllnt in depths of 100 to 160 fllotholllll.

IX. Very good halibo t mhing, February, 1879.

X, The schoone,T G. G. Kidder found halibut abundant here in the spring {)f 1874 in 90 fathoms, and Qbta.ined the
fil'llt fare of fresh ha.libut taken in deep water on the Grand Banks,

XI. The !lrea inclosed by the dot.tetlline afforded excellent haUbutfishing during several Y6U6, the 1IellllOU l&lltiIlg
from I!'ebruary until May. Since 1877 the fillh have been 8carce hf!re.
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Xli. In March, Hl77, the sebooncr Howard caught 2:;,000 ponuds of halibu t at tbis pla.ce in oue day, in "" fathoms.

XIII. Good lllllibut fishing, January and Fobrnary. 187'J.

XlV. Halibut very abundant March, 1876, and many good fares oMained. In Ma;r, 1879, the schooner Mar.y F.

Chisbolm secured a faro of 40,000 ponnds.

XV. In tim inclostlll arell. many larg., fan,s of iJulibut were caught iu l'eiJruary and March, 18€ll and 1867. At the

"l'ol. marked wi th the cros~ tiJe scboom;r Contennial oiJtained 100,000 pounds in Ollt! trip.

XVI. The crosses indicato the position of tho halilmt Ileot in J allllar~', 1878, w her!! goou fares were 0 btaiu<:d in

depths of 160 to 200 fathom", Halibut wore scarce hoI''' ill 1879.

XVII. HlIlibut werll vory abundant in the positions indicated l'y th" crosses in the spriugs of le7G and 1877, Ull(!

fino fares were obtai ueu ill 150 to 300 fathoms, Th", edge of the Grand Bank on thilllli,},', from its southern enu 1.0 4.10

north latitude, ha" lJeen one of the lJeat halibut grounds jn the Vv'osterll Atlalltill "'Yer !!lueb tho diBcoYer~·of the deop­

water fishery, amI many Jat'ge fares lulvo been tak<:n at all aeamns. Tho baliiJut are, howover, somewhat errnti,) in

their movemflnts, ana are not "qua-llr abundant at all times. Those found to the llOuthwanl of latitude 44° north

appear to b~' nlOving oft' n'om the bank into water too tlll.,p for the fishet'lllen to follow them, and all trace of them ia

lost. North of latitn(le 44° north they seem to be \'forking alOllg tbo edge of the bauk, and often it is not difficult to

trace their summel' migrations ill the early part "f the season.

XVIII. Iu thiS position the schooner 8tiJ"lin~. on a "salt trip," made a larg(l catch of halibut in 130 f""thoms in

April, 1873. This is tho fint rccordeu inslallce of de~'ll,waterhalibut tishing on the GfIlnd Banks.

XIX. 'fbe area iuclosed hy th.., uotte.d liUCl was .a favOl'ite halibut grouud in tbe winter and spring f'11" 8Cvel'al

ycal"ll previous to t.he be1;inniIlg of the ue"I',w3h'r fihhery. Tbn lIehooh of hnlibnt were g(mcrall~'uligraUng towardll

the we~t (Lnd northwest. This area al~o furnillhell ex(,ellent cou-fiahing, aud ill much resorWd to by fulhClrroeu from tbo

United States, tbCl Britillh Pl'ovin<)()s, anu Fl'aUCle. In tho IIpace iucloseu at its Bouthern eod, and marker! "Good

Cod GroulllllI"-cod were very "bundant in June, U~77. Good. coU-fishiug i~ IltillfounuhcrealmQllte,·uy8uillwe.r, but

halil;nt a.re no longer taken in any cOlJsidllrablo liUmOe1'8.

XX. In the position indicat.ed by the cross many fine fares of halibut werll callgbto prior to 187[;. This lo;:ality

ill noted for the exceeuingly large faro obtained by the lIchooner Ma.ry Carlisle, in April, 1871, which paid the ,'r"",

IIhares of $23.6 each, the l=gellt ever realized from a. frellh halibut trip.

XXI. Halibut abundant in Jauuar;y, le76.

XXII. This ground, known as the" Eastern Shoal 'Vater," was chiefly resorteu to for halibut from 1SG4 to 1871.

After 1869, however, but few halil'ut wore caught here except in the fall. Good faU trips were mauo as late as 11'.'74.

The uotteu cro/lll in the western 'Part of the iudosed area indicates where the schooner Mary G, D"nnls took a larg-e'

fare in the spring of 1868, and that in the lIOutho1l)jtern p(U"t where the echoouer N. H. Phillips, in Octolltlr, Itl71,

obtained a fare that realized one of tho la.rgest stocks over made on a fre8h halibut trip up to that date. Up to

within a f()w yearn of 1880, the Ellol1tt'rn ~hosl Water Wll8 also a. favor] te place for cod in the fall, and sometimes at

other ilB880nll. Of h..te H has not been as much I'ellOrted to as formerly. It wall on thill ground that tho" giaut Etqtli(!"

were foulld iII such large numbers in the fall of 1675.

XXIII. Halibut Were lI,bundaut a.lon,ll; this edge of th() bauk in 1881 and 188'J, between 4:,\" 30' an0144" 15' north.

latitUde, and in depths of 125 to 300 fathoms. The prevalence of icelJergll and the IItrengt.h of the Arctic current

rond..r fishing here very difficult and dangerous.

XXIX. Halibut were abundant on and near the Virgin Rocks during the summen from It368 to 1(;10, inclusive;.

and several large faree were obtained. Since 1871 no catches of importance have been made. The Viritin Rocke

have boon for many ~'ear5""a favorite locality for hand-linodory fishennen engaged in the co(] fishery, lWd in the

summer a fieet of vesselliliea nClu.r the shoalll, each one 9Ilnding out from 10 to 25 doriM. The cod average somewhat.

smaller than on other parts of the Grand Banks, beiug linch 610 are called "mixed fish" in New England,

Xxx. Good ClOd fialling obtained On trawls with sMt clam bait and" ahack," April, 1879.

XXXI. Good catchea of cod made> with capeliu bait in June and July, 1817 and 1878.

XXXII. Cod fishing with shack ba.it good in June and Jllly, 1874 and 1878.

XXXIII. This gronnd nearlYllolways affords good cod flshing from May to July, with herring, capelin, and squid
bait. The &h were vcry abundant in June, 1~9.

XXXIV. Cod very abundant in June, 1875.

XXXV. Good (lod fishing with helTing bait, May, 1879.
XXXVI. Good catches of cod with liquid bait wel'6 made in August, 1"l79,

XXXVII. Good cod flahing with squid bait, July, 1879.
BEC rn--II
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XXXVIII, XXXIX. Good cod fi8hing with capelin bait, Jun~, 1!l79.

XL. GllOd cod fiailing with squid bait iu AngllBt nnd Septcmber, 1879. The inclOlied area north of thia grollDd

furnisher! an ahlln(]nnce of cod in Jul.\', 187tl, when squid bait WllS used.

Darren !,.roll.nd.-Good farea of cod Lavo h"en ')("'~a8ionally report{'d from this aT!'ll, bnt we have not ~n able to

ol>tain any reliahle infurmation re"pccting thClll.

CHART No. 4.-THE l;'l~IIlKG BANKS OFF TIm COAST OF NO\'A SCOTIA.

Se41 leland Groulld.-·This grouw..l i~ UOW ,;,hid!.r valned for lh,~ cod fishery whieh it nfford~ from th~ firat of May

to October of each yN..r. It, is mostly resorted to by a large JJeet of "essels hailing from porls in the vicinity of Cape

Sablo, Nova Scotia, and commonly called the" Cnpo Fishermen." These vessele spcnd most of the season fishing on

this ground. A few l;lIited States vesscls, fishing with hsn'l,lines, freql1ently resort to it, and it was formerly a

favorit" locality fur halibUt., but is not at present.

I. Iblibut were found in ahundancc at this place for a few days in June, 187B,

II. ll.l this pOHition, olf the nQrthwestern part of George'll Bank, in depths of 110 to 160 fathoms, man~' good fares

of halibut were obtaiaed by llantl~line fishermen"in 1876 and 1877.

III. The schooncr Allee G, '\Vouson made good farca of IlaJihut in this ~ieinit~·, in depthll of 160 to 200 fathoms,

during l!lI'i'crs.l Buccc\\lli,'e yean. p~eding1&\0. The l'r~'''alel\-;:eof IItrong tiueI:I and the frequent l'Bortiug Bond 10BII of

trawl-Uuf/s by their l>ecomilJg entangled in thi'large tree corals, raragorgia arbQr{a !lud l'rimllQa reBeda, which Ilre

nnmerOllB on the bottom, have detcrred others from fiBhing here, and no satisfactory results have been obtained by
•other ,'e8l!ele.

IV. In the fall of 1877, halibut were n\mndant along the region indicateu l,y this Gottcd line, to the westward of

Le Have Dank, but ~inco then thor haovo been scarce. Tho cr<mses at the eastern end of the line indicate p"",ition~

wher~1arg6 flli'es of ha.libnt were obtained frow 1877 to 1d79. At the easternmost positioD, the schooner Julia Wood

-eaugh t 80,000 POUllUS of llalibut in DecemlJer, 1877. Th" dl'pths fished in vaI'j' from 100 to 400 fathoms.

Sable Island Bank.-Tile Pot Ground, also called the" Tongue Ground," fWID its fancied resemblance to a tonJl:ue,

is frequently an excellent locality for cod fisiling iu AI>ri! and May, Since 1880, good fares of cod have been caught in

depths of 60 to 90 fatlWtnB on tbe *,dg6 of the bank, BE. l,y B. to ESE. from the eastern light of Sab](l bland. Prom

1852 to 18,J certain localitic.~on Sable hlaud Bank, in dCI>tbs of 30 to 60 fathoms, were mnch resorted to by the halibut

iishennen, and since t.he diBcover~- of tho doep-water fisheries, in 1875--'76, many excellent fa.res baYe been obtained on

the" fall off" of tbe bank a.long j ts 90utllt,rn and eaat-6I'l1 edges.

V. Thill locality, On the eastern lJ3rt of Bahle Island Bank, was 11 favorite winter halibut ground from 1852 to

1873. It was fiBhed on in the winter as 1atn as 1m, bUL good fares have seldom, if ever, been taken since 1873.

VI. Se,:eral good farM of halibut taken h"tweea 1853 lOud 18GS.

VII. Good halibut ground in 1&>2.

VIII. Good fa.re~ of halibut obtaillt:ld between 1&>3 and H173.

IX. Good halibut JiijIJing at intervals from 1853 to 11>70. Th" ~ehoonerWi1lialllT.Merchant obtaiu<.Jd a large fare

her!' in F<.Jbruary, 1868.

X. One faro of halibut bas heen taken on this Ilteep inclille, which slopes rapidly from 150 to 400 fathomll.

XI. The cross indicates a loeality where nlany r:ncllent fares of halibnt wero taken from 18'77 to 187V, IUc1nsive,

in dopths of If>O to 300 faj,hom~.

XII. OUll of tho 1"'Bt deep-water halihut grounds on 8"hl<: IslalJd BRUI,. M"ny good fare~ have be"'ll obtained;

0", bottoIll ia covered with bush and tree corals.

XIII. The 6<;hoom'r Howard canglJt 45,000 !lQ1l!Hls oflmlilmt lot t.bia pl.we ill eight days, in Allgnst, IB77.

Xl". Good fares of halibut taken in GO fathoma, in 18;:;3.

X Y. Jn tb is pOlli lion, in J ttl)-, 1877, tho 6Cboouer \Villiam Thompson obtained a fare of Ioo,COO ponnda of hallou t,
and th" schooner Howard, fishing only si x days, a ~r'" of 82,000 ponnds, in depths of 125 to 200 fathoms. Many other

good fare~ 1....n'" be"n takl'll in tbis vicinity at different lICasons, and the ..tlgc of the bank, ov..r a distance of more

than 60 milcs, was a filoyorite loe:~lity for halihut np to the close of 1879.

XVI. Position wbero tbe type specimen of the gold.banded bn8h cornl, CrraiohiJ Qrllafa,waB taken iu 1~8. fhia

ia one of l,he mOBt rare and beantifl11 of tbe !Itlveral sl>ecics of.corals obtained on. the iil~hlng ground8 by tbe GlonCC'llwr

fishing 8Gbooners.

XVII. Good farea of halibut obtaiued by the aehooner Gertie E. Fost.er, in 1875-'76.

XVIII. Good {aI'6/! of h$libut taken in depths of .0 to 50 futhoma, frmn J8.')3 to 1855, iucltmY6.
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XIX. The Gully i~ a celebrated halibut region. It e:dends frOUl 5SC f>t!' to a!P 57' west lon/.,titnde, Gud from

440 04' to 440 27' nortb latitude. In its Bouthern IHHt, bl,tween 44° O,t' and 44P lOt north latitude, there is

IDeated a snlllll but import.ant bank, dewrilJed l,elow. 'tho croElSes ill the western part of the Gnll" numbered XIX,
iudi"ate localities whore halihntwere foulld in abulldallee from 1874 to 1876, inclusive. The othcr cro~es all refer to

lal'ge cat.ches of halihut mad" from 1877 to 187!J, iuclusive. In th.... three years last m~lUtioned, enonnous quantities
of halibnt were taken fNUl t,his region, and to snch an extent Wf>re its resonrces exhausted I.1wreby that

in tb" tlIree or four ye,uTs immediately following IB7D halibut were exceedingly scareo in the Gully, and duriTlg

!Wme seasons the fishing was qnite unprofitablc. In li?B4-18tl5, bowever, a few good ftlr~~ were obtaiu(>d. The

small bank iu the lIOutberu part of the Gnlly, above mentioued, is Bepnated from B&nqncreau and 811.1)10 Island

Bank by narrow gullies, about 150 fatholDll deep, tllA a\-erage ..h'plll of water upon the bank i!,aelf being about

100 fathome, and the bottom coneisting of coarse pebble!!, gmvel, an,I etonea. Toward the nortuward tIl{' watel

decpeUl; to 150 fathomB, Anfi towllo-rd the suuth the hott<)ffi rapidl~· falls off to deptbs of 500 or GOO fathoms. Fishing

was carried on in the Gully eome years before the uauk waa lliscovered, and as it had never heen snrveyed or

plottllli on the charts, the fiehurmen supposed its position wall oncnpjcd by doer water. It was probably first noticed

ahout 1871, and during a few SUbsequent. years exeeellingly good halibut fhhiug Wa<l obtaiued along its lWuthern

..dge; bllt the fiah are much Je.ss abundant now thnn the.y were iu the beginning.

Ballq~Ma.-Tll"co<l obtained on this bank are, as a rule, llmall, and it is not a-~ much re~orted t.o now as fonnerly

loy Jishflrtllen from the "l'nited States. A limite,] n nmber of hand-line dory fish..rm~·n llnd & few trawl<:'rs comprise the

American fl",ot of cod fisherm",u. French vessel~, nsing trawls, full extensively on t1e bank north of 44° 30' nort,h

latitude, bllt are seldom seen farther 8Outh. 'fhis ballk ie celebrated fOl.' its valna],I" halibut fisheries, which occur in

the deeper water along the edges. The most. noted of these at" the" Routhwest. Prong" and the deep plateau off the
eastern end.

XX. Tho first deep-water llalibut eanght on the Southwest, Prong were takeTI in this position in Itl76. The other

(,rosees inrlicate wbere large catches wcre mnde froln 1876 to Itl79, inclusive.

XXI. Nearly 500,000 P0110ds of halibut wer... faken in tllis llOsition, Oll a spot !lot more than ono mile sqnare, in
the summer of 1879.

XXII. This locality, called the" St<lno Fellce" b~' the fishermen, in noted for the great abundance of corale grow­
ing 011 the bottom. On the Stone F'~nce and immp,..liately tn the llorth of it, many large fares of halibut IJlloVe beeu

caught in depthe of 150 to 230 fathoms. Thie localit.y Ililn shown less signs of l,..comhlg depleted than auy otber
I.ving to tbe west of it.

XXIII. Halibut were abundant at this place in April, 1879, mId several good fares wem ohtainell.

.MiiaiJ~Bank.-Scarcely an~'thillg1M been known respecting the fisheri..,s of Ihis hank, and it, lias generally been

regarded by the fishermen all comparatively barren ground. III the summer of 1885, the U. S. FliIh Commi~ion

llteamer Albatroell, while engaged in explorations in this regiml, made a series of trial", with hand-lines MrOi!a the ha.nk

from its eastern to its west.ern edge, and found cod fully aB abundant as on any of the alljacent fishing groo.ndll, and
of as large size and good quality Il.II are taken on Banqu6-rean.

CHART No. 5.-THE FISHING GROUNDS m- TilE GULF 011' S.HKT LAWIlJi;NCE_

I. The first ha11bnt taken On the coast of Anticoeti Island were cll.nght in thi", vicinity in 1869.

n. On thia coaat, betwMu 61" and 62" weet· longitnde, halibut were sometimes mode-rl1.tely ahnndant, elooo in
sLore, in the summer SCMon prior to IB75. Since then no important catches baNe l,een made.

III. In the immediate vicinity of Red Island the fishing echooner Ocean Belle made & fa.re of 8(1,000 pounde of

halibut in the Bummer of 1870. All explained in the text, however, thill region is controlled by tho French, and ill not
now rellOrted w by United Statell veSlleIB.

IV. Moderately large fares of halibnt W'6I'6 pbtained at the Bay of Islll.nds by American vessels in 1872 and 1874,
bnt nothing of importallee bas boon done sinc.e then.

V. The firBtCAtcl1 of halihut 6ll Greeu Point was made in Jnne, 1871, by the achooner William 'f. M\\l'chnut, lI.uf1
in J un", and .Tnly or 1878 II.nd 1879 lleveral very large fares were obtained at thc Sll.me pllWo.

VI. A f611' lIlIlall fares of halibut were obmined in the slimmer SeOllon ahont. Bryon Island and on the sbolill between

the i~htnd &Ild Bird Rock".. Thi6 region, however, h8!l Dover oeen au important ·oDe for any of the Gulffi~lleries.
VI!. The area inclOlled in the dotted line i. thfl so-called" Flint Illland Halibut Ground," on which fares of hali­

Vllt WlIre obtained from 1861 to 1875, especially during the months of May and Jnne. Since the lattoCr date, however,
tbill gronnd h88 boon pmct1ca11y abandoned by the halibut fishermen.

VnI. In 1861 the llClhooner Centre Point obtained a fare of 00,000 ponnm of halibut in the narrow !!trait betwOO1l

&aWi· Island and Cape Breton. Thill is euppoBed to be the fi~t fare of halibut tlt,ken in thill vicinity.
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IX. In tl:li~ locality tLl) ~hoouer Car! Schllr~ ~curcd a farn of oa,(J(J(J pounds of halibut in Apdl and MIIoY, 181U.

Man~' otllcr good fare~ Ilave been taken in the same pl aeo, UD(I alao a sbort distaD cc to tile northwestward, ill the

winter and ~priug.

X. A fare of halibut was tak/'D at tills "lac" I,y ti,(, selJOo)]er ContenJ)i:~l in May,'I87S.

XI. A fare of 100.000 pounds of halibnt by the Bchooner M. H. Perkins in May, 1879.

XlI. Ui<jllcloll Beach halibut grounus. HaliblH were very abnndant, here in tile summer from 1868 to 1870, hut

baYfl been 8Carce alneo thell.

XIII. PWOll lsland halibut grounds. Fi.~h ""ere very abundant. for two or three season., from 1870 to 1872, over

;>1) area- not cKcecdiug three milos acro••, und with a depth of a,lJonL 1£0 fathoms. Many good farea were obtained,

but tho fiah havo been scarce since IS72.

XIV. Between 1865 and 1870 muny halibut were llllought on the north~rn part of llunk 8t. Pierre, within and

nloar the dotted line.
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THE FISHERIES AND FISHING INDUSTRIES OF THE UNITED
STATES.

FISHING-GROUNDS.

A.-THE SEA FISHING-GROUNDS OF THE EASTERN OOAST
OF NORTH .AMERICA FROM GREENLAND TO MEXICO.

By OAPTAIN JOSEPH W. COLLINS AND RICHARD RATHBUN.

1. TRE FISBlliG-BAIfKS OF DAVIS STRAIT.

The most distant fishing-banks resorted to by the American fishermen oD.the Atlautic coa",t
are those of ITavis Strait., off the coast of Greenland, which abound in halibut and also furnish
some cod. They ore not milch visited by fishermen, on acconnt of the short duration of the f18'hing
geason, the possibility of being detained by ice in tbe passage ont, the uncertainty_of obtainhlg a
full fare, and tbe great distance of the grounds from the fishing ports. Notwithstanding all thhl,
however, quite a number of successful trips by Gloucester halibut vessels are on record, RDd were
the localities better kll.Qwn and better m~'Pped out, they might devf1-1o}> intQ vel'~' l)\,Qfimb\~

fishing.grounds. During the summer of 1879, Mr. N. P. Scudder, assistant on the United Btatt's
Fi"h Commission, made a trip to tbis region on tbe Glouooster BchQOner ,. Dunker nill," alld from
hi" report of the cruise we e:dl'act the following account of the fishing-bank.. and tlH'ir ehief
characteristics.

From the want of proper llurveys it is impossible to mark out, with any degree of Qccuraer l

'the exact position and entire extent of these fishing-banks. The Dani"h charts indicate a line
of soundiugs jUElt off the coast of Greenland, extending from near Disco :Bay in the north (llbout

la.titude 68° 15' north) to near Lichtenfels in the south (latitude 630 20' north), and ranging in
depth from fourteen to seventy·five fathoms and mONo Over very extfuded nreas, howj'ver, the
(lepths are DQt greater than thirty fathom\!,. It is more than likely that thew SClundillg8 continne
farther along the coast toward Cape Farewell, for the reason that iceberg.. lll'come strandpd there,
but there is no indication of them on the cbarts. The distance of the center of this Hue of soundings
from the Greenland coast is about twenty miles, and the fisbing-grounds bave lJeen staf:.j~d to lie

from twenty to forty miles from land. Immediately outside of the banks, ann on tbe iDt1f'1' Hide
also, there is much deepet' water, the slopes being often v{'ry abrupt. 0IlJ~' a small urea of these
ftHbing-banks have been visited by American fishermen-that portiolllying" hetween TIolsteiuborg
a.nd Bukkerloppen, ~nd off Oa-pe Amalia.

5
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'lbat halibut are to 1m fQUlld tlm:lI1ghclUt their entire extent is IllOre tban pr()bl~ble, for tbo

species is identical with that taken all tlJe Granu Bs,lIks, and we should naturally iUfer tbat thesu

fish woulll be fouml in all favGrable situations within the limits of their distribution. It ill also

reported tlJa,t Capt. Rasmus Madison, who has made several trips to Groonland, set bis trawls for

halibut fartber to t.he i;(}uth (llrollably oft' Gollthaab) and fontld them very abunduut, but was

unable to secure many Uti account of the numerous grouud sharks, which destroyed his traWls.

Th.e depth {If water on th\!! IJ~Hlks ranges from twenty to fifty fathoms, and {,his makes fishing'

easier than on tbe Grand Bankts, where halibllt can be found abundantly only along the outer
slClJies in. mudl dee'!wr wllte1'. 'l'lJP i1ltlpr cages of the lmuks :slope abruptl.y, so as to form betweeu
the baul,s and the main-land a long; lwd nal'fllw submarine valley, wllOse depth has not been de·
tcrm\tl(ld. 'l'ho ~urface is of a \'arh'd character. though generally rock;'.', with sandy and muduy

!'\lloh; scattered hel't: and there.

The fauna fit' the ballkf;, as determined at the locality to which the Glouce8t(\r fishenncn
resort, by Spel';meHI'; bl\Juglrt uII Oil t.lwir hooks, varies co11siderahly ill difti>relJt localities, and
often ahl'upti,y. Halibut would take the hook readily in oortaiu places, and very lleldom in others

close at haud. Tile former areas were generally fOllnd to be covertld witb immense quantities

of an Asuidiull, called sea lemon, alld the latter with miniature forests of tree corals (Gorgonia).
Wheu the fishermen struck the laiter kind of bottotn they were generally certain not, to oN,ain
mall,}" fi8h. 'Vl..tilc this eoiuci{lenctJ ma.y hold good for this OM region, it Cilonllot be considered of
all.}' importance a]om't and tIw (]jilt'renee" probably Ilepeml on l>OmEl other unexplained causes.

On the more southern fiJ:lllillg"h~lUkR,the presence of Gorgonian corals in no way interferes with the

abundance of fish. An examina.tioll of the stomachs of t1u~ ha.libut ea,ptu~ in some -places

l1isclosed mostly c~u.;;taccansaud ill others mostly small fish. Halibut were. the enly edible fish
caught in 8ufliciellt nuwbers tQ prepare for mark{',t. Some ood wete taken, but not e.nougb to

{lay [or .salting, awl the.r were eaten all board.
Accoruing to Dr. llenI)' R~nk~l 00\\ do not tlpawt\ (Ill tUIj coast of Gretlnlaud. At any rate

61laWllers arc yery rarel~" taken, and dnriug the winter cod 31'6 wholly absent from the coast.
,\ SOuletiDles in spring a great ill~ny quite young QUes arrive at the inlets ootween 600 and 610 north

latitude, which WQuld seem to 8uggeat that their breeding places were Dot far off, but they generally

make their a.ppearanw ?oftel' ~\1I1e, 2U 011. tile fuhin~·~rOllllds,which are situated between 640 and
GSa north lntitudl.', at a distance of sixteen mil(!s from the sbore, and in July and Augullt resort to
the inl(';ts \lP to ~bout 'iOQ llOrth latit,ode. \Yith regard to numbers, the occurrence of codfilili on

Greenland shores is -peculiarly variable. Some years, or certain periods of few years, ma,y prove

extremds favOl'able a.s regal'Us the catcb; Whereas otbers tUI'll out a total failure. Tbe number
anuuall;y ~angltt b.y the natives lilay be estimated at somewhat about two hundred thousand :fish
on an ;lSerlJ,ge>~' According to the same author, " the larger halibut {HippQgWit'ilB tlulgttris)occnrs

Oil the bankS, HS weB as in different p}at;es outside the islands, up to 7lJO north latitude, in depths
(It' from thirty to fift~· fathomS. Of I.\te the capture of this fish has become an object of com­
rnercia11;\peculution, and foreign :-bips, ebit'lBy Americau, have been ehgaged in it, apparently with

h{'tt,,~r success than UHlt of the codfishill~. A halibut of tbi& species weighs from twenty to ODe

huwlretl pounds, and its flesh is fat and mueh valued. Superior in twlte as well as f!\tnes8 ia the

smaller ha.libut or •Kaleralik' (H. pingll.u,!1). wbich is angled for in the ice fiords at depths of about

two hunured fathoms." Tile other edible fish mentioned by Dr. Rink as inhabiting these fishing.
banks are as follows: 'I'he lUOlpfisb (CyclopterU8 lUmp1t8), perhaps the fattest of the Greooiand
specie", which goes inshOre in April and May 101' the purpQ86 of spawning, and forms at this ~n,

1 Dani8h Greenlaud, its pcopll} and its pro-riucts. EUl-:"lj~h venion. LoJldoD, 1877.
3 Platl(IW"'tlIWht~:¥# ~ippoglQ$~()~,
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during a couple of weeks, the chit'f foo<1 in certain places. H The N()rwa~' haddock (Sebrutu

NOTIJcgicUB) is found only in certaiu though pretty numerous grounds south of BOo north latitude.

The capelilJ (Mal/Of'us viUusus) has from times of old yielded the most })l'ofitable fishers t(l the
Gr{'cn]anders, amI ma;v~ in a dr;.v state, in whlter time, freguent.ly be said to have constituted
t,he dail;y bread of the n:ttives, Th£'-y arc sho\'eled 011 l:\Lore hy meanl; of sHHlll nets, uy women
and children, Bud Io>pread over the rocks to dry dnring four week8 of Alar and J lIue, when they
crowd to the shores of inlets south of 700 llotth latitude to spawn. Thio; fi:s!.Jery has now

collisiderably decreased, but may still be collsidered to ;yield one amI aLaI f milliou pOllnds
weight or more of undri()d fiab ;yearJy."

The best harbors for the fisLermcn resorting to these banks, in the regions now Yisitc(l hy

American "Vessels, are those of llolsteinborg and Sukkertoppen. Both are good pla<:es of sbelter.
IIolstcinborg, tLe only one visited b.y Mr. Scudderl is sUiTounded by tLe high mainlanLl on tLree

sides, and i!,l shllt in on the outel' side by several islands. It is thu8 completely protected from
rough water, and the on}y wind that can enter must corue from the side toward the stmit, frolll
which direction there are seldom any seyere blows, The depth of water is ten to twenty-five
fatboms. Rolsteiuborg and Sukkertollilell are ninety miles apart l autl, as tlw best fisIdug was
found midway hetween them, there was a good opportunity for mUllin g iuto shelter whichtwer

way the wind might blow. On most of the trips that have been made it has been necessary ro
make a harbor three, or even more, times a month, on account of severe southw~st and northeast
wilJds, which, combined with the. strong tides in such shallow water, soon produce a heavy sca.

The best season for fishing 011 these Greenland Banks is during JuJ~' and August, although

August is preferable to July. This is due to the ebaTa-cool' of the weather, temper~ture,et-c., at
that time, as well .as to the greater abundance of liS"h then on the passage to and from the banks.
Mr. Scudder found the temperature during July to va-ry from 360 F. to 490 F" and during August
from 380 F. to 52° F. The mean and maximum temperatures of the surface wat('rs during these
months were 38.i° F, and 431:0 F. The climate at this lle,lllon is, therefore, H'lry favorable for
work. The harbor of llolllteinborg is usually open by the middle of Mar, and ftshiug might b~gin
by the first of JUlie if vessels wel'e stationed at this place; but the ice coming down the eMt
coallt of Greenland blocks up the more southol'n harbors, and interferes with the passage of
vessels north until at lea8t the middle of JUIIC. Then, again, winter begins to set in during the last
}lS,rt of Angust, putting a stop to all operations until the next year. Tue onlX icebergs seen by
Mr, Scudder came from the Bouth.

The tidal currents are not regular, and near the edges of the banks are very complex. Iu this
locality the tide rUnl~ up the strait tn~ch longer and with greater velocit;y than in the other direc­
tion. In fact, some day!; there was no tidal current at all dow)) the atrait, bnt during the time
wheu this current should have been running the water remained slack for seven or eight hours;

alao, instead of changing every six: hours it would do so .only twice a daS. The greater velooity
of the tide muning north compared with that rnnning south is probably due to the existence of a

regular current on the east side of the strait running up the coast of Greenlaud. This strong
northilrn How renders fishing impossible for five OJ:' six hours at a time; but as the period of slack
is usnally equally longf there need not be anr great 10s8 of time, as the filShermeu can arrange to
sleep during the flow and ftsh during slack water. The nights 3tO light enough in thi" latitude ill

Jnly to pl'rmit of fl~Wug being carried on at all hours during the twenty.four. The tides and
currents are not, however, as simple as the above account 'would seelIl to imply; often in changing

the PtJ5ition of the v6l!8e1 only a few milt's, an entirely different combination of cnrrents would
be m~t with. The tides ronning out of the many fiord!; along the coast of Greenland mllk&
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themselves felt a long distance from the 8hore. The fish seem to take the hook best about the
dOBe of the strong tide, and tben it is that botb band·lines and trawls are most successfully used.

Temperature obslJr'Vations of the air and water, on the Greenland Fishing·Banks, by Mr. Scudder.

[I,atitude nbc>nI 000 norlh·1

Aug. 8 6p.m .

Aug.20 8 t<>8.301" w...... __ .

1

..-.--,·----.,------·--.-..----1.

I I, I Tt~mpcra.- i

I
D"\"~ 1

1
_ Tim:.oe d~.__ _ ." n"pth. tur". !

la~ ~

: .." .' "'" m 'IfiE~:"::,:,:::, E
I

:w C..th""'8 ...•••. ._ .. __ _•. . 351

I
' 40 fathorns (bottom) - '> ; a5t

July 7 J to4p.m Air _.' 40.
SUreRC" _.i 881

~~~::::::::: ::~ ::::::: :::::::.::::.': ! ~~
30 fathom" .. . ' Mj;

40 r,U.Jonl" (botto", )_.. " __ .. . . . .. 3ol;
! Aug. 2 7.:liI\oSp.m.. __ Alr ·- U

SurflWo __ 42:
10 r..tholUS . _,,_ i 3~1

:: ~::~~::::::::::: :::::::: :::::::::: j ::1;
! a f..thom.(bottom) _.. ', 371;

Aug. 5 7t .. 7.30 ,". · .. · .. · .. 1 Air __ 40.

S"rf"",e ---- -.. 411
35 r"thorng Ibott<:lrn) __ .. " _ . __ 37

Air ·.·· -.......... 4st
S..,fdue •••.•• - --...... ••..• 431
2. {:Ltlwo,s (l",tt"mJ. _<. _ •• _. 37i
Air .. _.. _._ __ __ ._....... H

I 811rf~l-c~_._.~ ••.•••. r.~~r.~ -_~~&•• ~ •••••• I 4t!-

! ~"fatl",,,,. (lx>ttom) ... --. -- ... -- -- ---. --i 38!
____~. ~., __~! I

The last set of observatious was taken about fort,y miles west.-southwel'lt from Rolsteiuborg.

2. THE ATLANTIC COAST OF LABRADOR.

The existence has been kuown, for a great many year"l of very extellsi'f"e fishing·grounds

along the northeastern coast of Labrador, betw£en latitudes 530 and 560 north. As early as 1758,

these grounds were visited by American fishermen, and from the collection of the Massachusetts
llistorical Society for 1792 we extract the following brief description of tbat region, as obtained

from Captuill Atkins, wbovisited it in the former year (1758) :
1< 'I'he coast ill very full of islands, many of them very large, capable of g-reat improvement

as they have more or less fine harbors, abonnding in fish and seal, water and land fowls, good

lal11)t conred with woods.,in wLich are great n 11m bel'S of fur hea.st~ of the best kind. .Along the
('oust nrc many excellent harbors, very saf~ from storms; in some are islands, with sufficient depths
of water for the largest ships to ride between, full of codfisb, and rivers with plents of Balmon,
trout, and otller fish. Tbe Clltmnce of Baurock's Inlet in 55° 501 latitude j a very fair inlet;

very little tide sets ill or ont; from :fift,cen to twenty fathoms of water going in; :five hundred sail of
ships may ridl' cOllvl.'lliently in this harbor ~e(lure from any SotormR. On tbe east side the harbor
is a lJatural quay·or wharf, composed of large square stones, some of IJrodigious bulk.
The harbor abounds in codfish, very large, tlmt a considerabl0 number of ships might load there
without going outside, which mllY be cured ou the shore and the quay, except in vcry high tides."

Not "ery lUuch, however, was eyer made known regarding the North Labrador fisbing.grounds
until ]876. Prof. R. Y. Hind; who bad explored them in the interest of the NewfoundlalJd
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Government, published a report of considerable length on their extent and chara<lter. From this
report we have extracted the following more important fa<lts concerning the region:

"The fishing·grounds on the Atlantic coast of Labrador as far north as Sandwich Bay have

been occapied to a greater or less extent for OIle hundred and twent,y years. Those extending from

Sandwich Bay to Cape Harrison (Webeck) have al.!io been vi"ited by fishing eraft for a generation

or more; but north of AilJik, about forty mile8 from Cape IIarrison, the eoast has only been

freqnented by Newfoundland codfi8hing craft during tile last, fifteen years.

" The leading characteristics of' the ·coast northwest of Aillik are as follows:
"1. The shore line is deeply serrated by a constant suceession of profollud and llarrow fiords,

8tretching from thirty to fifty miles into the interior.

"2. It is fringed with a vast multitude of islands, forming- a continuous archipelago from Cape
HiHete to Cape Mugford, averagiug twenty miles in depth from the months of the fiords seaward,

"3. Outside of the islands, ant.. about fifteen miles seaward from shore, are numerous banks
and shoals, which form the great autumnal, spring, and summer feeding grounds of the cod; while
outside the shoals there appears to be a second range of banks, whieh are }lrobably their winter
feeding ground.

"4. The island·studded area forms an illlmelJse codfislJing ground, which covers between

Cape Harrison (Webeck) aud Cape Mugford a. boat fishing.ground (exclusive of the banks or

ahoals outside) nearly as large as the combined area of the English and I~reI1ch boat fishing.
grounds on the chart of' N ewfoundlanu.

U For the sake of distinction, I have st.yled the area uuder review 'The Nor tIlern I.ahrador

fishing·grounds,' btlginning at Cape Harrison (WeOOck), and, for the present at least, terminatiug
.at Cape Mugford."

The following table by Professor Hind shows approsimately tb e area of the hoat fishing-grounds
about the island of Newfoundland, as conlpared with those of Nerthern Labrador. }i'rom this

table it will be seen that the area of the Northem Labrador fishing-grollnds alone, exclusive of
the banks, is equal to about five· sixths the entire are:L of tbe British and }'rencll boat fishmg.

grounds on the coast of N('Iwfoundland. 'J'he area of the inU('f rallge of banks canllot be even
approximately stated.

Oomparative taMe oj thc Northern Labrador and ;!f"lf'foundland FillhiliU' Gl'mtnd areas.

[In goographicsJ "'lnare miles. J

Cape HlLTriflfln to Hugfor.}, 260 ll1il,~s, aveItl~ 20 miles d"ep ... _.................•.....••. 5,2(10

N&WFOUNl>L.AND BOAT FI8UERY.

l'renah ~horn, Cal"" Saiut John via C&pe Banld to Cal'e Hay. (j!ItJ miles, by:1 luiles deep,
shore 1;>oat fishing ••••.••.•.••••.•..•.••••..•..• . •. ._. ...•.•..••. 2,008

South ahore of Newfoundland boat fillbcry, Capo Ruy to Cape Race, 573 mile.~, l'r 3 miles
deep, shore I1shory .••..•.•••••.•..•.•......•..••..••••••••.....••...............••••. 1,719

ESBt, shore of Newfoundland boat fishery, Cape Rate to Cal,e BOil a~·bt.a, i!94 miloa, 3 luilea
deep, sllOre fillhery __ ~ ..• ._ _.....•....•.•.........•. _•..• _. !:lS2

Nortneast shore of Newfoundland boat fishery, Cape Bonllvista to Capo SaInt John, 225
miles, 3 miles deep, shorn fiahcry .•••••...•....•.••.•.••.••.•................•.•.. _••• . (;7;,

Northeallt shore of Newfo1l1ldland boat fishl"ry, among islamls ill Bona~·ista n:~y amI Ba~' of
Notro Dame, 120 miles, 7 miles deep...... 840

Area of Britlllh Newfonndland boot fisLery ....................•••..••••..••••.•.•.••..••. 4,116
Ar&a of French Newfoundland boat fishery . • .. _._ .. . _. . '.!,~

Tot.al area of Newfoundland 'boat fiil.bery ..•..••••••.....•....•.••....•...•.••.•.•• 6.204

Area ofNurlhern I.a.bta,lor boat fish",ry, Cape Hkrdson t.o Mugford .................•••••. 5,:roo
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Professor Hind attributes the. formation of the inner banks to ancient glaciers, which onoo

occupied t.he fiords along the coast. Regarding this subject he wrote as follows:
'IBut the glaciers of Labrador have probably left even more valuable records iu the form of

moraines of their early exiBtenee here than deep nords Or innumerable islands. These are the
shoal" or buuks which lie some fifteen miles outsiue of the islands, and on which icebergs strand
in long lines and ill groups. I have styled them the inner range of banks, to distinguish them
from a 8uppo:sed outer range ill deeper water, aud where larger icebergs 811'10 sornetilntlB take tl.w

bFTouud. 'fhe inner banks, as far as they are known, are stated by fishermen to have twenty to
forty fathoms of water on them.

"Oommander MaxweU's SOllIllJingS, between Oape Harrison and GuU Island, Dcar Hopedale,
and just outside of the island zone, rarely show depths greater than forty fathoms. In one
instance only, in a, distance of about one hundred and ten nautical miles, is a depth of fifty·nine

futhollls recorded."
'i'he, cbarl\cter of the southernmost })ortion of the outer or Atlantic coast of Labrador is

described as {c-,\lows b,Y l~l'ofessol' Hind:

"The admimlt,Y chart portra,Ys a very important conformation of the Labrador COaflt line from
Saint Lewil:l Sound to Spotted I~land. The trend between the Battle Island6 1louth of Saint Lewis

Sound and th(; Spotted. Islamls (Domino Hiver), Q distance of sixty-five miles, is due north, and,
with wr;y few exceptions, there are DO islands thronghout this distance off the coast; but as soon
as the coast line begins to tUfU northwest "islands are numerous, and continually increase in
number a.H far a" Cape Mugford, anl1 even toward Cape Ohuuleigh. Between Capes Harrison and
Mugford the island zone may b<; estimated as having a depth of twenty miles from the mouths of
the ti.ords sc!\wu'l'll. 'rhe causes of the general ahsence of islalHls south of Spotted Islauds

probahly can be t.raced to the never-ceasing aCtion of northern ice driven ou the eOMlt line, when
it 6udde:uly makes its southeru bend by the influelloo of the rotation. of the earth upon the Arctie
current. This current swoops !)ast the Labrador with a velocity of from one Bnd a half to two
miles per bour, llml a westerly pressure dne to tbe earth's rotation estima.ted at a.bout eleven

inches; that is w say, the mean level of the sea, on the coast of Labrador, is about ele~en inches

above the level it would 38sume if uninfluenced by the earth's rotation. As soon as the ice-laden
current reaches tbe Spot,ted Islands, it is in part relieved from tbis pressure by the trend of the
coast from southea·st to due south. IIenee the current changes its course southerly and on to the
land. But tlie effect of this sudden change in the direction of the current neal' the shore is to

throw the ioobergs on to "the coast from Spotted Ldanus to Cape Saint; Lewis, where they way be
seen f:ltranded each year iu great nUmbE'fs. The islands, "Which dOUbtless ever existed here, havE\'
been removed by constant attrition acting uninterruptedl;r for ages, lind with the islands the
morainea lying SMward. 'We may then traee the caUSe of the vast difference between the
distribution of stranded icebergs south of Spotted hlands and northwest of them. In I!IOm6

cases they are stranded on and near the coast liuE!, wearillg it away and deepening the water near
it, assisted by the undertow; in otber cases they are 8tranded some fifteen miles away from the
island fringe, and are continually adding to the bankll the debriJI they may bring in the form of
llIud streaks from the glacier whieh gave them birth in the far DOlth and northea8t.

"It is more thitIl probable that this distribution of icebergs has a very importaut bearing upon
the food and feeding grounds·of the cod, which justifies me for referring here in so much detail to
the action of glacial ice."
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The following additional accounts of tile Northern Labrador fishing-grounds, their fannre, etc.,
are also extracted froUl the report of Professor Hind:

RELATION OF THE CODFISH TO S'I'RANDl,;D ICEBEROS.-li Upon what forIDs of life do the

codfish feed on the Xortherll Labrador coast, where the summers arc so short, tbe capeliu, the
herring, the squid, and even lance comparatively scarce, and where ic(~hergs continually aboumt'
'1'he answer may be expressed in one word-crustaceaus. These are infinite in number, from the
minute Selt lice of tho fishermen to a large crustacean r('1;cmbliIlg a prawn. Crabs, too, are very

numerous, U8 well as mollu8ks. Although the capelin ceases to appear on the coast in large shoals
above the latitude of Naill, Hlt~ herring il> not numerous beyond "\Vkkasil",a.lik, the squid is not
found beyond Domino River, and the lauee h; the ouly knowlI Southern Labrador fi>\h which visih
the northern coast in great numbers, .yet crabs, prawns, and' herring bait/ with moouslP, occur
in vast numbers, and form, with mollusks, the c!.Jief food of the cod, The officer ill charge of the
Hudson's Bay Compan;y'" post of ¥/kkasiksalik informed me that at the more remote northeru
Hutlson's Bay post, if seals were left in the faU of the year for a singl\', night in the nets, the head
wa.s suro to be cleaned to the bone b;y the prawnR. He also stated that in the northern wate.}',

opposite llebr(lIl, Lampfion, amI Mactiwack, the 1,:00 feed on a small fish bearing a great resem·
blance to the orr1illar~' tommy cod, but the crustaceans were their chief food. The conneetion
existillg between ice and t,he food of the cod is not apparent at the first glance, but when it ill

borne inlllind that infusorial forms abound in sea water in the immediate vicinity of Arctic ice, and
that on the8e minute creatures larger forms of life fiud sustenance, which again become the food of
cl'Ilstaooans and different species of fish upon which tIle cod are llouri!;hetl, the cha,in is complere,
and the relation of stranded icebergs tofisb life on tbe Labrador coast becomes apparent. It has

been shown by the lahors of the United States :Fishery Commission that the cod, which once
existed to a large extent on the New England co&st, hall been starved out by the destruction of
its food, and valuable fisherif'8 ruined, hut lIot be:rolUl the power of reatoration if the remedial
measures sugge"ted are faitbflllly carried ont ~nd lmfficient time itllowed. But all the Labrador,
particnlarl.y the northern portion, through the uufailing advent of Arctic ice, a llerennial supply
of food is indirectly supplicd to the cod, forbidding the idea of starvation on these ooasts.

THE INNER BANGE OF BANKS.-" The foundations of the inner range, of bank8 consist very
probably, as stated, uf glacial moraines. In their l1re>;eut state the~' may reasoDabl~'be assumed
to be formed in grout pad of remotleled Mbris, brought down by the same glaciers which excavated
the deep fiords. The absence of deposits of 8alul in the form of modern beaehes on every part of
the Labrador coast visited this season (except one) WUll very marked. The exceptional aru
observed lies hetween Sandwich Ba.;y and Hamilton Inlet, Cape Porcupine being the center. It is
protectedJrom the northern swell of the ocean by the Indian Harbor ISlands and promontory,
Here larger deposits of saud are SOOD, covering man;y sqnare miles in area, 'rhe reason why

sandy beaches are not in g-enera11'ound on this COi18t, notwitbstan.ding that enormous quantities
of rock are annually gronnd up by the coast ice and ice pans driven on the shore, arises from
the undertow carrJing the sand seaward and depositing it on the shoa,ls or banks outside of the
islallds. The undertow on tWa coast is remarkably st.rong, a,nd it aids the formation aud exten­
sion of the inner range of banks, and con&equentlyof the feeding and spawning gronnds 01' the
cod to a very great degree.

"It may be advisable here to advert to a popular error, which assnmes that the depth of
water iu which an iceberg grounds is indicated by the height of the berg above the level of the sea.
It is commonly stated that while there is one-ninth above thero will be eight.ninths below the sea
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level. This:is approximately trne only with regard to the balance of a mass of the berg, not with
regard to height and depth, .A berg may show au elevation of one hundred feet above water and

yet its depth below may not exceed double that amount; but its volume or mass will be about

eight times the mass over the surface. IIence, while icebergs ground in thirty and forty fathoms
of water they may expose a frout of one hundred feet or three hundred and fifty feet, the broad
massive base Bupporting a mass about oue·ninth of its volume above the sea level."

As to the movements of cod, Professor Hind frames the following table:

Table showing the approximate mean date 0/ arrival of cod, mean date of departure, and mean length
of the fishing seMon/or cod in NQrtherutern Newfoundland, &'Ut1u:rn and Northern Labmdcr.

:NEWFOUNDLAND.

lOver 4 degree. onaUtnd... Mean length of fullJlng eM.6l1:11., 143 <.l"'y•.J

,r"ne 1
Juno III

June 20
Jnne 20
Juno 10
Jnn~ 10

Juno 20

I~::;':~;:. :::::::::::::::::::::::::.:::::::::: ::::
Notro Da-mo Bay ~ . . r ••••••• ~ ••••• ~ •••• •••• , ••••• !
Capo Saint .rohn to PartrIdge Point .I
W1I.lte l\&y , 1

Cape Ita"ge Harbor -:-
; Cape nauld to Cape Onion ...........•..•........•..... ­
I

o ,
H 30
48 2\1
4830

1\0 00
4930

MOO

51 30

--~-ti_--li-~~~--~----~--~---'------M- ....-n-d-a-te----'---I-M-Mb--d-a~!
LooalitS. of clo"" of .

.._tude. _ ;_ l_of_a_rrl_V_al_,_, ll.hery. r

I I

! Nov,2(I I
Nov. 10 I
Nov. lO
Nov. 1 !
Nov. 1
Nov. 1
Oct. 2.0

SOUTUER-N LA-BRADOR (A'rLANTIC COAST!.

[Ovor 3 do~o ofhtlt"do_ Me"" length of llohlllg oeoR(>lI, B7 day•. ]

Oct. 1
Oct. 1

O<:t. 1
Oct. 1

NOlo'l'HERN LABRADOR,

0509

55 III
55 'n

53 30

l\Il 00

56 30

57 20
f>ll 30

311 4R

I Aillilr. -:-.~:: •. -.- 1 July 20 Oct. 1

)

1~=:l~:::::::::::::::::::::::::::::::::::::::::::::::i ;:~~ ~ ~~ ~
DOQble Ielarul Rarb"" 1 July 22 Oet. 1

1 WkkaelkMllk ,... July 2It O<:t. I

igL:~:::-:::~~:::_::--1 ;~~ ~ ! E: ~
____._. _J.. ~..._.__...__ ...,,__._ ..., . ""_... ,, ...1.-_•• -' _

From this tahle the following law is deduced:

"O\'er an HrNI. extending northerl.)' from Conceptioll BaJ for sevell huudrt.1d 'miles the cod
nppl"(l!lch the. shore about one week lator for ever,\' degree of latitude we advance to the north.
These tables show also that for:t period of about fort,y da:ys tile codfishing goes on simultllne·

on!;l)" during Angm;t and St;Iltemb{'r, throughout the length of a coast line extending from Inti·

tlllie 47° to latitude 58° 3D' in one continuous line, or more than seven hundred statute miles;

hence it appeari:l that the migrations of the shoals of this fish are merely from deep·water winter
fi!!hi ng·gronnds to the nearest coast spawning.grOlt~d8land from the coast to the nearest deep-
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water feeding·grounds again. The coast migrations during tLe summer mouths appea,r to be of
equally limited extent" and shoals of cod freqnenting allY particular coast may be said to he
indigenous to it. On the Labrador, and especial1,)' in such known det"p bays as Hamilton Inlet,

the coast movements of the fish appear to be "'Very regular, and determiTled to a large degree by

the tidal currents. The capelin generalJ,)' precede the cod by a few days, and these fish are known
to approaeil the coast and enter tbe sandy coves for tile purpose of spawning. The same law

wilich gnidcs the movement of the cod affects also the spawning of tbc capelin. I saw numerous
shoals of this fisIl spa,wIling iu Trinity on the 2?th of June. A month later the;y spawn iu
Kypokok Bay, and still later further to the north."

PRESIJlNl' STA'l'VS 0'1" THE KOR'l'HBRN LAnRADOR FISHERY.-"About four hundred fishing

craft, froID eighteen to ninety tons burden: llre supposed to Lave passed Cape Harrison tbis
season (18'G). Taking tlJe average of the entire fleet, they carried each eight meu, thre~ fishing·
boats and one shore boat. Out of tIle thirty·two bundred hands we mar assume tbat twenty.four
hundred were actually engaged in fishing. The estimated catch was Idxty quintals per man, or
in the aggI'f'gate ouo lmmlred and fortJ··f~}Ur thousand fluintals. This work was accomplished ill

an average aggregate of tWl'Dty·four .fisbing days, and to a large extent witlJ the jigger, that is,
without the use of bait. The average weight of the fisb is about three pounds fresh. Allowing
one hundred aud thirty fish to the quintal, the uumber taken would be about eight~ll millions;

the number wounded and lost about four milliop five hundred tIlollsand, although some
fh,L{'rmen cOlH;j(J{'r that oue fish out of three is wounded b,r the jigger and lost when the fish aN

very numerous."

We have quoted this report of the Lahrador fishing-bauks so much in detail maillly for its

maIlY valuable sum:::estions bearing upon several of the more 80uthern Jishing regions I which have

not yet been so earefully studied. It is not probabh, however, that American vessels will resort
to these distant gronnds for some time to come, or until forced to do so by the scarcity of COIl in
regious neareL' home. 'l'he size of the Labrador cod is also below the standard recognized in
Unit.ed Staws markets.

Herring oceur at various poiut~ along the coasts of Labrador, between the Straits of Belle Isle

and Calle Hurrison, and are principally taken in t1lf vicinity of the bays and harbors resorted to
by the vessels engaged in the cod fisheries of that f('gion. This fishery is in se~son during the
summer, but hus at no time been very extensive.

3. THE EASTERN AND SOUTHERN COASTS OF NEWFOUNDLAND.

THE EASTERN COAST.

The eastern coast of Newfoundland furoiljlles a. vaat area of boat .fishing.ground for cod,
extending from Cape ltace to the Str'<tits of Belle Isle. Along the same side of the islandt squid,

capelin, nnd herring abound to a greater or less extent, and are takeu for use as bait principally.

There are no fishing· banks off this coast excepting at tIle southeast corner, just off whieh the

Grand Banks are located. Acoordiug to Prof. Henry Y. Rindt the extent of the shore oodfishing.
grounds on the eastern aide of this island is as followa:

;

Cape.Race to Cape Bon"vista, 294 milM, 3 miles dl'>~p •••••..•.. _..... ••• ••••• ••••••••.•.• 882
Cape Bouavitlta. to Cape Saint Jobn, 225 mile8, 3 miles deep..... ••• .•••.• •••• •••••••••• ••• 675
.Among the illlandli in Bonavillta Bay and &y of Not1'llc Dame, 120 milee, 7 milell deep.. •.•• 840
Capo Saint John to Cape Banld, French wore. 300 miles, 3 nrlles deep•. . _._ •••••.•. _.. 900

Total 3,297'
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Tbe first three estimates given in the above table are exactly as Professor Hind states them;
but the fourth estimate haa been extracted from his enumeratioll of the entire French shore, Cape

Baint John to ea,pe RaJ, "i~ Cape "Ba,nld, which lie-s a.t the outer entralll,;e to the Btraib of "BeUe
Isle, on the N ewfoundla-nd side. The table given in his report on this region includes the entire
French shore in a single item. According to the same authority, tIn> length of the fisbinb' season
along the different portions of this'COllSt and the mean date of llrrival and departure of the cod

for the same ate as foUowf'. :

Tavle fJkO!cing the a]lpro:cimale mean date of arriva,l of cod, mea1~ date of depart'llJ'e, and mean length
fit the filJhinU seaMon for cod on the eastern aide of Are/{:fotmdland.

1 'f~~-------- -- Loca.lltr.- ':1 ~':'rl~..\6 Io~lo,al~.~at~f ':M~;~bi~h'l
: . ~ fi~hlng. I aeaAvn.

, :7 3~ i~~~C:~:I~llBay .~~:•..~=~=.~._=] --:-:=-~.- --::~~o- i)
:~ ~~ i ~:::i~~:~~;:::::: ::::::::::::: :::::: :::::::::.! ~:: ~ ~::'. ~~ I'l
::: I ~=t:~:;J~~~.~~~~~~~~~"~~~- :::::: ::::::: :::1 ;::~: :~::; I: 1

143

days,

51 1)(1 Cap" Ru/{\l6 Horbor. '''-1 JUDe 10 :N" I J
5130 Cape B.iluld to CBl'''OlIioD_ _ ,' JUD.20 OcL 20

'--

"Tith reference to the cOlll3truction of this table Professor Hind says: "In framing these
tables I have been careful to eliminate extreme seasoDs, for the cod have been known to approach

the shore during an exceptionally earl:'-l- season a fortnight or three weeks sooner than during the
average of year.'!. Although squid are abundant along the entire eastern coast, they are prin·
dpllolly taken as bait to sell to the United States bank fishermen, toward tIle southeastern extremity
of the island, In CODception~ Trinity, and Bonllvista- Bays. Within the past few years tbis region

has al80 been resorted to by a few American vessels. who obtain cargoes of squid, principally by

purchase, to sell to the French fishermen at Saint Pierre. Thh; traffic ba/:! al50 been participa-ted

in to some extent by the pro..illeials~ and small steamers have occasionally been emplo,ye.:l to
collect cargoes at Conception and 'rrinity Rays, and, perhaps, fartber north. Capclin also abound
between Saiut .Tohns and Cape U-a,ce, and are taken by the natives for the same IJurpose as the

squid. The principal localities furnishing this bait are Saint John's, Bros-Ie Harbor, and Bay of

BuIls. The United States fishermen 't"isit this coast only to obtain bait/I

. Notwithstanding the privile~es grantcd by the Washingt.on treaty, amI the award made by
the Halifax Oommlssiou ill payment for the right to fish in these, as well as ill the other, prOVincial
coast waters, United States f1s11ermen have been frequently interfered with in the matwr of fil3hing
for bait along the southeastern shores of Newfoundlanu, and the nat; ~'es have even gone so far a8

to refU/>6 to sell bait to them, while at the same time they have threatened armed retri.6tance to auy

persons who should att-empt to fish for bait in waters adjacent t<Q the shores. ~his direct violation

of existing treaties has often resllited in the los~ of much time to the fil3heriJlen, who have been
obliged to go elsewhere in March of bait.

THE 80U'l'HERN COAST.

The fisheries carried on on the southern coast of Nowfoundlallli are for cod, herring, capelin,

and squid, and to some extcnt also for halibut. Herrln~ are taken by the natives to supply the
winter trade in frozen fish and to seU to the bank fLshe.tWen as bait, and for the latter purpose
capelin are also taken -in large numbe-rs. The shore ftsbing·grounds f\)r cod extend a\{mg tbeentire
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southern coast of Newfollodland from Cape Race to Cape Ray. Fishing is mostl.y done from aman,
open boats, but also, to some extent, by vessels which ~o as far out as five to ten miles from shore,
where the water is of a suitahle depth. They seldom fish, however, in deeper water than from fifty
to sc,entj'-uYe fathoms. Tbe fishing·grounds are so continuous tha,t the wlth-es can generall:r
obtain fnir fishing- without going far from home. TIle fishing season for <'ad is from 4.pril to
October. When in pursuit of capelin and squid, the cod approach so ncar the shore that the,y
can often be taken in seines and in traps, which 110 not in many cases extend more than

fifty fltthorns from 8hore. The latter mode of fishing bas been introduced since 1878, and has
been more efficient than the former methods of using seines and litH'S. The boat fisl1ermen
depend priucipally on hand-linea and trawls, but in the spring, when bait cannot be obtained,
they often use a jigger, which is also employed on other ]larts of the coast.

Oft' PaM Isla.nd, there is a amaH tract iu about one hundred and sixty fathoms, not {wet ft"'e to
eight square miles in extent, where halibut were found iu comdde,rable almndance for two or three"
years, from 1870 to 1873. During those years a considerable llUmber of United StatNI vessels
resorted to this region, but the grounds HOOll bemtme exhausted, and lit.tle or no fishillg has been
done since. More recent1~' halibnt have beell taken oft' Burgeo Islaud. The best halibut fi8hing
near this coast has been obtained about thirty miles from the main·land, longitude 58° west. and
latitude 47° B' to 470 101 north, over an a,rea about ten or twdYe mile'" square, in depths of Olle

hundred and forty to two hundred and fifty fathoms. This region is now much resorted to for a
short period in the spring and sometimes even in winter. Famous halibu t grounds once existed
off the beach between the larger and smaller Miquelon Islands, in four to eight fatlJOIll8, and
also in the channel between Saint Pierre and Miqueloll. The Ilresenee of tbe halibut there was
due to their follOWing the capelin to the shore. The capelin usually remain about a month, and
the halibut ooldom l:>tay l~:mger, if as long. Halibut an., rarely taken now at :Miquelon beach in
large numbers. Fortune Ba~- has been the great resort for vessels engaged in the frozen-hening
trade lOince ]865, but this tradt"l is not so extensive now with Newfoundland as it has been in former
j'ears, having been largely transferred to New Brunswick. The many long and deep arms of the
sea which indent the sonthern ooast of Newfonndland are frequented by immense schools of her­
ring during the winter and spring months. Cargoes can frequently be taken at numerous points
along this shore, but, as above stated, Fortune Bay constitutes the princJpal fishing-ground. This
bay is sixty-five miles long and thirty-five milj!s wide at the mouth, but it gradually narrows

toward the center, where it "aries in width from ten to, twenty miles. The southern coastr
although quite rugged a,nd boldr is less 80 than the northern, and has several sloping shores with
sand beaches. The northern coast is cut into by nnmerous deep and narrow bays or fiords,
which are favorite spawning grounds of the herring. LOllg Bay, the principal fishing point, is
usually covered with ice in the winter throngh much of its extent, Imt the lower portion remains
open and permits of the seining and netting of fisb. Among other harbors formerly and noW
resorted to are Saint Jacques, Bay the North, and Rencontre. The numerous deep coves and
harbors on the north side of Fortune Bay, as well as the sand.v shores of the sonth side, atlord
seiniDg grounds for herring during the spring and early summer. Many herring from these places
are sold in the spring to the United States bankers Rnd to the French fIshing fleet at Saint Pierre.
The ca~elin are caught with seines on the beaches of Fortune and Placentia Bays, and taken in
small vessels to Saint Pierre by the Newfoundlanders, who sell them there fresh to the French.
They come in June and remain from four to six: weeks. The fisbing is done entirely by nativel:'l, 8S

in the case of herring, and the catch is 80ld to the same fisbing floots. As Il rule, the French salt



16 FISHING GROUNDS OF NORTH AMEHICA.

both t1lcir herring amI CUIJclin bait, hut the Americalls preserve thein; ill ice. Thf\ herring remain
011 thi~ coast more or les8 through the capclin season and generally aU summer; but while the

latter fish are Oil the berring fisheries of :Fort.une and Placentia Hays are more or less neglected.
man.r of the fll>hermen of those regiOIll> limitiug themselves chiefl~· tQ 811ppl:fing the French
fisherm~lI with Ntpelin.

The American vesscls generally obtain their supplies of capelin 1I01't1l of en,pe Race, wher('t

tlte method of capture and preservation is lhe same as at the south. Placentia Bay i~ resorted.
to b;y .American nsseIs for both ltening and capclin bait, but ill visited for this purpose much

less than. Fortune Bay and other localities. Squid are taken for hait in Placentia Ba.y and other
planes along the south coast, but, as a rul(\J the Atnerican vessels obtain their squid bait from the
bays and harbors OIl the east side of the island. A 8pecies of turbot was formerly taken in
considerable nUllibers in Fortune Bay and vicinity during the winter season from 1855 to 1875.

They were generally frozen and sold to t.he captains of American vessels l who in turn sold them
[~t New York amI Boston. Since tbe decline of the frozen-herring trade in this region,
eomparatiYel~' few American vessels visit it in the winter season, amI the turbot industry hal>
ceased. for a time at least, although the fish are probably as abundant now as at any pre-yious time.

4. THE GULF OF SAINT LAWRENCE.

GENERAL AcaOUN'l'.- Fully one-half of the area of the Gulf of Saint Lawrence, including the
bays and channels lcading,into it, has a depth of water less than sixty fathoms. This shallow
IlortioIl, which borders the northern and eastern !!bores of the Guff to a distan~ of from six to

tcn miles frQlli lanu, but wllich comprises all the southwestern tbird at lca8t~ forms a. more or less
continuous fishing-ground of great value and importance. Of late ycarBr as tbe fisheries of the

outer bank!$ and the Gulf of Maine ha.ve becu more and more developed, United Statel3 vessels
havo resorted to the Gulf of Saint Lawrence much less tban in times pastr and we are now
rapidly becoming independent of this once much coveted fishing·ground.

The w~tern coast fishing-grounds of Newfoundland, from Cape Bauld to Cape Ray, aeconling

to Prof. H. Y. Hinu, constitute a boat-fisbing area for cod nearly fOUT hundred miles long by about
three miles deep. Tile rights of tbis fisherj' belong to the French by treaty, Q privilege also
enjoyed throughout most of its e,:x.tent by citizens of the United States. A simG<~:"' fuilling-ground,
tbough of less importance, borders tIle northern coast of the gulf and the island Qf Anticosti.

PlacE'S wortby of note along this shore are tbe Natashquan cod-bank and the Mingi'<'"l Islands.

This group of verJ-' swall i~hmds lies between the western end of Anticosti and the nort~. shore.

and between the meridiaUl~of 63') and 64° west longitude. About sixteen islets. the large8t Dot
over five miles long, with a number of small rocky spots, are marked out on the admiralty chart
as compasiug the Mingan Islands. TJleir dhstanee from laud vades frow two to seven miles, the

depth of water among and about them var;ying from four to forty-seven fathoms. They are scat­

tered irregularlYr tue bottom between them consisting of sand, gravel, rocks, and shells.

The ~onthwestern portion of the Gulf furnishes by far the most extensive and important
fishing-groullds. The area within the limits of the sixty-fathom line ~hes about one hundred
and eighty tniIoo ea.stward 1ram the coast of New Brunswick and about one hundred and fqrty
miles northward of Nova Scotia, and includes tbe well-known Magdalen Islands and Bradelle

Bank.

There i8 grea.t uniformity in tho depth of water and the character of the bottom nearly
e'\'"crywhere, the bottom betIlg generally rocky and diversified with areas of greater or leB.\i extent
of sand, gravel r or mud.
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Om'If AN nA~K, which lies thirt;y·ti ve miles a little north of cast of Miscou Island, at the

mouth of Chaleur Day, is of ,·cry limitell extent. The 8halJowest !'.oLllllling upon it~ as indicated

OIl the lUlmil'alty elmrt, is twenty-five fatholllli, awl tlJii,; appear!'. ill onl,.,. one 811ot, while abmlt

it, and within a radius of eight miles llre marked from thirty-five to fifty-three fathoms, The
dwracter of tbe bank mill its fauna are thu;; descrihed hy Mr.•1. O. 1". ,VhitcaveR:

"The Orphall H:mk, wbieh is situated off the t'utl'anee to the Bay th'l'I Chalenr!>, is a stouy

patell, as are most of the insllOre fishing-banks, many of which aTe lJot itHlicati.'d 01' deJlnctl Oil tbe

chart", 1'!w lII;liiR('!'. M'roek are usually large pieces of reddish sandston<' (often perforated h~- i\\'o

llpccit'S (,r llol'illg bivahe,'l, t.he 8llxica.vrr rngoWJ- amI Zilp}ura criBpat(t), with a slllall proportion of

pieees of Lam'l'llti:1ll guei"", etc. Anirnallife i~ llroflli'f:'Ij-'ulllllluilut lH're, wllidi is UlHluubtedl.v

t,he l'pat:<Oll WJI)" eod, mackerel, l'te., freqncllt, this and Hill1ilal' banko; ill RIll;h CIJ01'mOtls llUlllber,~.

Snftcbodit'll or::auislHH of yarions kinds giw~ a ."pecial ihcit'R te) tbi" partiellJm' 1HIl', Tht',;j' art'

illel'Ustillg' sponge,"; tuoieates of many genera amI species, sowe of lUlUSUa] size; fin Ac/il/ill

(2IIet:f-idinm); the e'OlllUlon Borthcrn Alcyonium (rtlb[tonn(!); Alcyollidimn gcla.tiI1OswII; Ii~ctlmzoa

am] Po]yzoa, ill gl'eat, Pl'OfL1SioI!, etc. Amoug the harder forllls are ,Ill almJHlance of the (~OlJl­

mouer Edlilwderllli;, with a few sca.n~e o;pecies; large calcarconR l'olyzoa, untl a large Ilumhel' of
jj IW Urn,,,! acea. SllPllo; an\ tolerahly UUlJJcrOlIS, thongh ]lot nearly ,~o mud! *' as on the Bra(klle

Hall k~ alHl AIlIJ('.lid~ were relativcly scaree."
The dUll'1Ith']' of tllP hottum on .. :MiSCUll Flat" allLl ahout the Mag(laleliS i,~ 'n-~I'S ;;;illlilal' to

that of Orphan l\u]jk~ while it iiJ pl'ob~bl{' that th~~ I'ig'eon Hill (l:roI1lHl wore Hearly rcsplllhlt',4

Br,uldle Banl,.
BUADELLE BA:"IK_~The BradelJe Rank IS of \Uu('h greatl'l' ext~'Jlt thal! the Orphau Ihlllk

Its oonter lies about fifty miles west by north of Grindswllc bland, 1IlagdaJeLI bllllJds, amI. :\"
laid (lown on tIle chaTts, it covel's all al'ea. of abont thid'y miles loug- fr(1Il1 lJorth to sou til,
by avont tWt'1l1.,y mill'S broad from eliRt to west. Tile deep('s t soundi lIg Hellr tht, et1ge is it lJo nt

thirty fathollls ,lull the shallowest twenty fathollls; Uw RonndiHgs mostly range from t\\"('tJt;l ·OIlC

to twcntYcfive fathollls. The distance from the center of Bradelle Bauk to Orphan Bank is :.boul

forty miles, the greatetlt depth between being fifty fatboms. The greatesi- dt,pth between BriltlelJe
Bank and the Magdalen Islands is from thirty-six to fo1't.r-two fathoms. The hottom ami lh !lila1

characters of Bradclle Bank are described by M.r. 'Vhitcaves as follows:
"1.'he Bradelle Bank is also a stony patch, but the pieces of rock an' usually smail, amI thow

"is a greater admixture of gravel, saud, anu mud Oll t11i8 bank than upon the orphan. Softclwdied

animals appear ttl be scarce upon the forlller, and Shells occur iu unusual ahundance. The assem­

blage of Hydrozoa, Echinoderms, Polyzoa" anti Crustacea i8 llI11eh the same on Imth banks, though

a few peculiar species were found on each. The rarer fl)l'lllS fOllnd at these two places will ht"
catalogued in the SCt:ond part of this report. vVhUe the anilJlal life of the s!L(lfCS of Cape Brt'tou
(except itl deep water), of those of tlJe l\lagdahm group and of l'rlnec Euwartl's Island, a8 well as

that of the whole of Northumbcrlalld Strait nJl to the s~mtherll (,lItrRnce to tIle Bail' dCH ChalcHl's,

is of au Acadian or Southern type, the fauna of the Orphan and BradcJh' BUllks has a decided1y
Arctic or Northern character. The Bradelle Bank, ill p:lrticular, prestmti'l the plJenornenon of It
small patch teufl.utell by l\n assemblage of ma,riue anilllul8 which mwally inhabit very eo1d water,

and almost entirely 8Ul'roundell hy anot.her series, 'which arc for the most llar(; prentlent, where the

bottom is warmer and more affected by surfaee conditions of temlwratul'l'."
MIscQU :FLAT if! a stretch of rock.;r shoal ground that makes nnt from Poiut .Miscon jll nil

east-southeast direction a distance of nendy twenty miles. TlJere i~ depths of ."vah~r UPOlJ it of

ten to twenty.two futhoms, the bottom gradually falling off to the outer part.
SEC III-2
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PIG'BON·HILL ('OD GROrKD consiHts of the l'hore soulldillgS (four to SIW('utCCll fHthOlllS) tLat
lie fl.-om ten to twenty miles southeasterly ti'om Shippegan lSl:11Hl, New IlrLlllswie].;:, Hwll'xtellds

lo'Ont.lIwaL'u nlOlIg' Um coast about. dghtl'en to twenty miles.
Codth:hillg' is lHu'slwtl all all of UteS" g-rlltmds-Bradelle llank,Ol'plnm Dank, 1I1i~eoll Flat,

a])(I Pig-C'OlI.Hill Ground-ou]y during j!w warm seasons of' the ;rear (Uny to Octoher).

The abUlHlanee of cOlI, cspC'ejall,r of laTgI~ fish, "aries somewhat, with U.le t.1iJl'ercut SeaSOll!;,

their prescllec ill greater or lesi3 llUlllher;; being govern('(1 to a, lnrgl~ extent- b~' tho amount of foo~l

(hcning, mackerel. etc.) on the ground, Jl,liscolt Flat antI Orphau Bank \l,re lIotetl for large
codfish. There are HOlllChnwl> what apllcar to ill' two 8chool~ of c(;(.ltish at tlll' same time 011 the-se
1m-Ilks, OIW of wllidJ 1" c!J.uglJ t in tuc dllJ·,tiwc !lIltI tll(: other OIlJJ' at Digllt. Tbe first is of small

8izc" but. \.he 8Pf\Olltl is l'xtraonlillarily la,r~e; hcin:;; larg-cr than are fvnnd at all,)' otller localit,y.
Tlw fhdlilJ g i!'l lllOSt1~' ta-rrioll Oll by residents of tIle Yiciuity ill slllall boats, altlwugh !'lome

Koya Scotia yesse]:,; allll a limiteu lHunher from the l)Jited States sometimes engage in it.

~L\GDAI.Y.I\ ISLAI\llS.~'l'h(' 1\lag(htlen IslaIH]fi, which lie about fifty to sixt~y miles northwest
of Cape Saiul J,aW1'l'llCp, Cape TlretoIl J:;;laml, for III an c1011g-ate clmiu tTIJllding iu <1, llortheast and
l>onlhwcst tlil't'ctii)ll. The total length of tllP- elwin with itf; outlying rocks is ill the neighborhood
of flft.', to tift;v·ll \'e miles,

Tllc ntahl group cOllsists of f1\'e or six small islands, sep:1ratcd hy narroJ" chalmeJ!'! "arying
ill width from a few rods to ha.lf a mile. Its greatest length is thirty, six miles and its greatest
hrl'adth auout fin:>. or six mi1e,~. The shores of these islunds arc qnite irregnlar, being vel'S oold
and rocks ill SOllH' portiolls and ill otl~ers formed of Iltret-chef; of Sftlld,

The entire group lies towaru the ea,stcrn edge of the six ty·fh.ULom limit, but is wholly ineludml

'"ithin it. Tile surronndillg: nrea, within a, distance of fi vo or Seyell wile" of tbe islands, rauges in
llcptlL from four to eighteen fathoms, and cOlltaius many "mall scattel'cl1 rocks spots or reefs reach­
illg to Ileal' tlw Hnrfacc of the water. The bottom, tt!'! indicated OJ) the eh~lrts, is made up of sand,
shells, 8toneS, am} roeks. A reddish sU]l(lstone predominates ill the shoal water about the islands.
Between tIll' 811:1110w('r sotllltlillgS of t!Je islands and Cape Breton h;]aud the depth ranges froUl

t'W(, II t.v·four to se \'ell t-y·live fathoms, the ueepest wut.er extentlin go close along the Cape Breton

I~lalHl coast. FOnll(\rl.v, wlleu hand·liues alone were nsed, codfishiIlg was cal'1'ied on to a
cOlliliderable extent arouud the entire group of iRlands; but since the introduction of trawls
Luited States fh;IJertlJelJ have [oulld it more profitable to resort elsewhere. The so·called "sharp

bottom" of the regioll, line to the many rocks and stones scattercel about, unsuits it for trawl
fishing;. Now the cmlfishing is almost wholly carried on ill the opcn boats of the resident

fishermen aud by the sUlall vessels belollging to the British Provinces and the French Islands
of Saint- l'ierre and 1ITiqnel()J]. A few catches of halibut have been taken on the shoals about
Byrou Island, !Jut the appearance of these fhsh in that localit,Y is so uncertain that the halibut
catcher;;; rarely go t11ere.

CAPE NORTH FISTIING·GROUND.~Al'oulidtIle northern end of (Jape BretonlBland is located
a codfishing·groulH} wlliclI is of considerable importance for a few weeks in the spring and early
suwmer. It lies l,etweeu Cape North and Saint Paul's Island, at a distance of four to fifteen
miles from land; theuce it extends 'westerly abont fifteen miles, atm southwesterly, along the
coast of Cape Breton Isl:1nd, as far as !.imuo Cove. The sbore here is high and steep, so that,
lJotwithstandiIlg the close proximit;r of the fishing-ground, the dellth of water upon the latter is

ii'olll sixJ,,y,fiYC to one hundred fathom!'!. The bottom is mostl~' tough cla~', but ten to fifteen
llli!{'S from Inml' .some l'oek;y ridges exist. The current sets out from the Gulf of Saint Lawrence
towHrd Hw sontheast, o\'er 1\ portiml of the gr01lnd, althongiJ the direction changes more or less
willI 1he trcml of tile shore.
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St.rotlg westerl,\' winus increase the stl'eug'tli of tIl(' (~lll'l'ellt) which after a ].))1,9.' eOlltiuuatloll

of t L(\ln sometimes ruUl; at tile rate of two to three mil COl all hou!', As a l'llh') IwweH,r) the til]e~

run slowly. Fislliug is often ltimlen·(l boY iloatilJg fidel iN" wllieJJ sOlue"tiilll'S }ll'('Y('llts tue Y(~.ss('ls

hOIll readlillg the grounds lllltil late in tbe l:'eaSUII. A lmut lRHO amI lSGl, cod allll balibut were
{mull] aIlumlautly on these g'l'oulHls; but later the Iw.Ji but allllOf\t wholly (lisappearNl l :lml for

several ;years they have lieen taken (IllIX oeeao;i01Jally. Coil urI.' still quito plClltifll] in Jfay awl
,J nue, at which timC'. tlJe;? are moving slowly in lJ~' tb(' h('a(Uani!, 011 their v:a,Y 10 Ill(' slloaler

grounds of tho Day of Saint Lawrence.

This fislJing-groulId is rCf;orteu to hJ" hoth ]lwviucial am] Vuitptl 8tah';;; nossels, but: (mill!',' to

ilw difficulties alluded to above, tile fleet is wmaIly small.
(JOD Al'ID HALInUT GRoUJ'Ds.-Ve;;sels from the UnitNl Stales uli.ecl to fioC(jlll'llt the Gulf of

Saillt La,wreIlcc both fot' cod and Lalihut, but mainly for the former species l utitil tlw fripR beenme

unprofitable from the scarcity am] small o;izc of the fish ohtainell, and until tlle illtTodlletioll of

trawls, with whicb better results eoulll be obtained on tlie outer fishing-Lanks. Vesf'els Oll their
way to Nortilcrn I~:lbrador would 'Sometimes harbor along the shores of the Strait,> (!f Delle hIe,
amI fish from small boats to nwkt\ up a portion of their catch. Several attolUIJts were also made

for cod boY Gloucester ..essels on the Nat:lsIlquall eol1·bftuks, Southel'll Labrador, 011t tIlt' trip>;

lleyer paid, and the grounds h;:we siuce Leon neglected.
From ]Sfi8 to about 187i'i, Gloucester "e8sel" resorted to thp soutl)(!l'lI co:t!,;t of LabnHlor,

betweeu the parallels of 600 alld ()iJo west longitude, fll.ld tilt coast. of Auticosti ill search of
halibut. These fi-;h approach quite close to the 8Ilores iu pmsnit of capelill or other small ti8h,

and were caught i II considerable numbers within t.wo 01' three miles of the coast l in fi,e to twelve
fu.thoms of water. As a rule) the halibut were of mediulll size and fine quality, hut tilE'S were liot
Il<':lrl,r so plentiful as in tbe more recentIs worked" dee!) water" of the outer hanks. The principal

(lisadnl,nta,ge of earrying on this fisbery was th<lt the bait (herrIng) !nul to be o1.ltained in the
sont.Jlertl part of the G-nlf~ and would ofteIl become old and ul.lfit for 118e before a, school of halilmt

could be fnuwl, as it sometimes happened that a long 8tre1:ell of shore would l/Uye to be skirted in

search of the fish; the llistance from market was great, and head winds were wmally encountered

on the }1:lSSUg(', at Im-lst. as fn,r as Cans01 \lnd, finally, tlle fish UeCf(>fH,ed eo nJ1lch ill 1l1l1llberf! that

the trips would llO JOllge-r pay- Ves8els have "Visited this region within three years, hut none of

them have seemed good catches. The halibut gl'Ouuds of Auticosti were mainly on the IJOrtllcrll

Midi' of the island, with the sarno depths of water as un the Laormlor coast.

The westcm coast of Newfoundland likewise furnished cou and halibut grounus in former years

for Ullited States vessels, but they have also ueen nearly drserted for the outer bankR. The !lrin·

cipallocalities \vhel'c halibut were take.u were Saint Georgt>,\; J3a,y~ Red Island, Port all Port Bay,

Bay of Islands, and Green Point; but no important catches have been made in uUJ' of thest' places
excepting Greon PoiIlt for a number of ;years. Green Poiut WIlS giv(,11 up nt, the sanlC time as tIle

others1 lmt fishillg begElD there again in 1878, and more or less fish lJ:lYC Deen takenneal'lJ every year

since. At Red Island, a French fishiIlg station, foreign yessels are not permitted to fish, but in a

few instances the Gloncester ve8Sels were allowed to carr,r awa,Y aU t1le hnlilmt they coul(ls(>clll'e boY
. . .

glYlIlg over to tbe Frenell fishermen whatever cod were taken on tlJeir hooks. '.rhis !lraetice Ims

LSince heen aballdoned, however, and United States vessels have neyer resorted extensively tn thi~

region for cod. Seyera.l trials for cod were made in the wiutel' of 18Gl and 1862, Lut such swall

fares wpre olltained as to discourage the fishermen. Similar uttempts luH"e been occasioll:lll;y made
since then, but alwass with the same results, due perhaps more to the severity of tLe weather than
ttl tlJe scarcity of fish. It shoulll llt;~ rememben'tt, bowHer, that all these attempts 'Were made in
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winter, while tIle provincials ana Frencll fish hern fill' cOil only ill tile stImmel'. 1l1ncli Detter cod

grollUlli', however, lie lwarer the COllllts of the States.
:1!A(1Klml;;], GROU)lDS.-Xo positivc rules call be. laid uown as to the appeul'auee of IlHwl,erel

Oil t he severa I gTOl11H.!S of ttl\~ Gnlf of Saill t La wrence, .Fonm1rly, wIlen these grOlllH} R wen' largely
l'c!;ortpl! to hy vessels from Xew England, He fishing was l)rineipa IlS carried 011 ill the early part
of the season (.June ami ,J uly) uortil of Prince Edward's !slnmllllld lwtw('eu there and Cape Gaspe.
This Hectioll emhraCt'd tbe "\'\'cst Shore" fl'()lII Eseuminae to l'oint. :\!iseon, t.he Bay of Chalenr,

HnHldle Hank, Orphan Balik, 11THI the adjacent waters. Later in tilt:' se<tSOll, August and Selltem­
bel', the n'!!~el~ gl'III'rall.\" \i~itl'd the water>: along the llortlJ. "illl' (>1' I'l'inee Edward's lslanll amI
abont tlH' Magtlall'lI h;laJl(l.~. DUl'ing I'OllJt\ ,YI'ars, howen~l', tIle iislJiug: \1"118 eOlltinut'd on the first·
nH'lLt i.. lJt~~t gT{)Uwl t]mHlglwut tht· ('lit in' SlltllIlWl'. A,,, the I,Waf;OIl ad"aIWI~tl,mackerel ,"ere ge1H:,raJl.r
fonllt! ill till' !.:Teates( alJlllulaII et· ill till' extreme tsOntlwTlI parts of the Gulf, especially nhont

tlw (':\,,/(01'11 jloillt of 1'l'inn'Edwanl's lshmd, th'e north sitle (If Capl' Ihdoll Island 1 in SairJt George'.'!

llny, nlJ(l nlso ahout tile ~l<lg:dnlell l:;lan<ls. Thc prilleipal points whert' gotHl cateJles were usually
..bttli IWI.I 011 .till' eoa.sl of Ca Ill' Breton W(,T~(\ ill the viduity of Sea\\'olf l~lalld and UhctieaUip Islam!.
'1'1](:'8(' places were :xelll'rally tLl' 1;1"t yjsiled in the fall. As a rule, wLell tbe mackerel were font1l1

1](>1'(' ;It all tlwy ucen1Tl'il ill gl'e:lt aIH111Ibll(lc; hut when the sehools !l·ft tide; region t.hey Were rarely

seell <Ig';lin t11(' sauw Sl'HSOll. )fackerellmve also been taken ill great Ilurnlwr.s alollA' the east, coast

of Cape Bretou I"lallll, bl·t we(oll the' cut,ranee to Great, Brao; d'Or IJa];e aud Flint; I"land, and good
eMeil('s lmvc been ohtainel! there fWIll July until late in October. Tlwil' appc,trallce iu this region
has not always 1J(~en regular, howeycr, awl a Sea::lOll of p;reat a1JulItlan(ln is often followed hy ono

of ex.treme scarcity.

Although tlJe moveUleuts of mackerel in the Gulf of Saint Lawrellce during the summer and

fall months Ilre a])llut as has heen cleseribed allove, thl'.y an, Rllllj('d to certain variations at
ditl'ereut periods, !lUll it occdRioually happens that good flH'es arc o1Jtained about the north shor0
of Prince Ell ward's Island earl.~· in t.he season. Again, this Iqealit,Y llHl~' fnrnisll the best fishing
durillg A ugn~t and Septcmber one ~Tear, and the next ycar mackerel may be scarce there though

n~ry ahUlHhtut in other portions of the Gulf. The appearanee of large hodies of mackerel in the

different localities is doubtless llluch influenced b." the, abundanec of footl, the direction and strength
of the preva.iling Willds, and by other c,tuses not so well understood.

In exceptiollH1 instanccs l fares of lllackerel !Lave been obtaincu at the Seven Islands, and

.Mingan Isla-Illli'l, OJl tlH\ southern CO,1st of L~tbrador, and also at the. mout.h of the Saint Lawrcnce

River, from Cape Chatte to Cap~ Gaspe. On one occasiol1 1 at least, a fare was a.] 80 obtained at Port

llll POI't., IJU tin' west coast of Newfolludland. These catches, with tlw exception of the lUllt named,
were obtained chiefly hy thc crew" ill hoat~, either with hooks and Jim',; or with seines, while tbe
n~ssels l;l~· at <lnclHlr in tlw harhors.

The Yl'SfleJ ... Tisiting the Ilortheru Jishillg-groUlulfl werc u;;l1ulIy lJl'oyiued with a llumber of

dories, :Jlltl, aftN' the schooners ",ere seeare!r moored l the men would' start out at daylight in the

hOllt81 tr.vill g' fbI' mackerel ill tho coves and alollg flle shores wllcl'c tbf\ vessels could not be taken.
As the lIll·wkt'l'f\1 were r;eem'CII t,ho,\' were carried on hOHnl the 8choolJ~'8l dressed antI salteu.

The ii"hillg grOlmds of the Gulf of Saint, Lawrellce j though a. favorite resort for mackerel

(l:ltehN'" when tlli" fiBhery WUl'l curried au exclusively with book antl line, are not well ad9-ptel1
to the use of purse, seines, which are the prilldpal 9-pparat,lls now employed in the capture of

mackerel. 1,'1Ie localities to which they usually resort are too shallow for purse-8t:'ines, and, again,
tho mackerel appear less frequently at the surface in the Gulf of Saint Lawrence than oft· tbe
coast of the United States, and though they may Mcur at the former place in lurge numbers,
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their pn'l:iclll:e it:; IlOt j:::'elJcmll,y al:i readily delectetL .'\1Iotller hinuerance to l:idning- ill tlu' (;u1/' is

tilt; greater preYa!t'lice there of stormy weather, after the mouth or ,lnl~-, t]Wll 011 til(' CO~I~t (If' the

V Hited Stale.",
IIERP.IXG- GnO"l'KDs.-The principal th;hiug-grolllld for hcnillg' ill the {::'ulf of Saiut I.awretlcc

is Pleasant Bay, situated at the sonUlerll eud of the l\Iag(lalen hlalHls l alld openillg uroaul.:> toward

tlw eal:\t. 'I'lle ",hores of the ha,\' are holl! atHl rooI,y ill sOllie pinel's towards the Dartll, hut are low

aIllI sandy eVsewLerc. Its deptli varier:; from tlll'ee to eight fathoms, tlie uoLtom beillg' (;lmlp0i<ed

of white I>llllll. 'I'he lleITing arri ye about tlle la."t of April allll CO'ltilllW ill gn'at JI 11III111' (S t !ll'OnghoHt

the f';pawniug sef1801l, entirely disappearing about tlw first of Allgn~i.

Herring also resort to various portiolls of tlH.' eoast of the islall(l of AlItieo.~ti, ;;itlHltl'll iu HIe

northern portion of the Gulf, about llinely miles from the Magdalens; 1111 t the principal UP1Tiug­

groumls aro allOut. tile Xorth Cape, the eastern extremity of tbe i;;land. Fi"hill~ j;; at its Iwight

bere l1nrillg Hie mouth of J U1W, and tod H!ssels failing- to load at the ?II ag-llalens t~lIl l'('adl 1he.. - -

j"lallu in time to I:\ecure a fal'(~, TJutil the past fo\v yeal'f; yes,!!:]>; IHtn~ rarel;;.-, if l'Yf'l" yj"ilpd llJi,"

rpgioll, a", there hUI:i b('(nI au al.Hlllll<lllee of fisl! ill llJore ea"il~- acees8ible place,;.

Hl'rriug visit llJUll)' localities on the COilst of Newfoulldluwl, aud are 1<lkeu to a gn~ilt(~r or Ii's:­
extellt in nil the ba,Ys and haruors. The prilldpal th;hiug-gTOUlltls are ill J<'ortulle Bay, Oil tlie

sondlerII sidt" awl iu BOllue Buy H1l(1 Bn;y of bhmds, on the western side of the il:\bml. Ih.Jllne

Bay, \"hieh is l,iituated abont midwa;\c between the Straits of Belle Il>le and Cape Hay, is ;1 smull,
!lct'pwatel' uay, with two arms, of which the southern one iF; more frerpH'ntetl hy ht'rring-, \"ILich
enter in large lJumbers. Ba;yof ["Janus, auout twenty·live miles 1'altLer south, is of largvl' si:;:t-'

than the above, ami cOllstitutes a mom iUlportauf, fishing"g:rmmtl. Of it;:; Rt'H'ral deep·water ann:;;.

llxtmu]ing fwm fifteen to twent,Y miles inland, tlJe lllost soutbern one, lueaJly kllOW 11 :1,04 1ht'

i; Sou'we"t artll," furnisbes the principal fishing·ground. The fish are fUllnrl ill tbi;, reg'ioll llurillg"

tilt' g:r(!afer l>:1rt of fLe year. 'j'hey visit. it in Ute elll'ly i<priup: to "'pHWIJ, :md rmnnin tllroup;h tl]('

lWai'iOn to feed (lpOll tlie l:iilll.lIl cru;,tacean.<:[, wLkh fire ycry auundant in tlH~se waters. TI](·,';t· 1i,,11

are mostly eaptured hy tbe tHtti\-es, who sen them to the proYinciaI undUnitnt State>: ye>:se}s,

The hening when they anivc ill the spring' are quite poor, but faUrD mpidly, :lIJd llWl"l'

canght ill the fall are cOllsidereu equal, if not snperior, to allY o1.he1'fl taken on tho American eO~I"t.

Vessels occasionally Yi"it TImme Bay and Bay of JslalHls in 1IIe spring, "ihen they !.IaH' failed

to "ecnre a catch at tlw l'tIagdahm.'l. The principal seasoll, however, is during the fall, the Yf'.~Sf'J:;.;

generalis arriving ill Octo1lCr and learing before the la"t of Deeembor. TlH'J frefJueIJtI~- leU\"l'

earlier than this to prevent being" frozen ill h;\' the iee, hut anum l.wr of v(>138pls have bet'11 detailH'll

by tbis cause nearly all winter.
A school of ht'rring (>llters S,lint George's Ba~·, bet\\'een Xonl Scotia lind Cape Ereful! hhllld,

in Jllne, and remains tlierc one or two wee];:", ullriUg which time the fish ure mmully n'r,\'
abundant. At tllis seasoll, tho locality i/3 vislte(l by the l)'niwtl States hunk lishermeu in searell of

bait. The principal pointe! wlJere herring aTe taken 011 tbe gulf side of Cape llretoll hl:md allil

NontScotia to sell as hait to the bank fl.~hermel1 are Port H(wd, tile Jlll]j9lH' ,,,lion', aml Bunt'
Bonche or Kllight Inlet.

TIDAL CpUlun,Ts.-P!'bf, H. y:. Hind, in his acconnt 1 of "till:' relation of the movement" of

mackerel in the Gulf of Saint Lawrence to tidal currents," describes those currents us follo\\'s :

"There is, Ilcrhaps: no Ilart of Hie world where the, tidal wayes and rCi;ulting current." an'

distributed in such a remarkable manner as ill the Gulf Hud est nary of the Sllint L:lIITelwl'.

'1'h ... Eftc.ct of Fisher.'\" Clausell ofth" Tl"{\a,ty of Wa~hillgtt>ll.dc. Tblifa;,:. 1"-77,
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.. Tb' llle~,tillg :lllU on'rlappillg of tidal waH'S of diffl'f('Ut ag:eR, that i:;; to !Sily, t tWo t iilt: of

to-tllly meeting tIll' title of twdn' bonn, agu, amI producing a double o,erlapping tidp, i" of rare

OCClllTenCl', HlUl is dne to the cOlltlg'uration of t.he st'a hottOlll conjointly with tllC rdatin~ position

of isl:mds and HeigL boring" coa~t, liJlI'~.

;, :xortllllllllwrlan;l St I':lit,,, [wll the llOl'!.ll slwre of Pril1co EJwani's Tslaml al1'o]'(T till, ]llO.-,;t

rl'ln~lrkal,lp install(,eS on tilt' Allwrioan ('.outincnt, of the ll1l'etillg' of tides of tlifierent alIei;~ awl it

e:llJ s(,an:,-,ly \)(' dmtlttt·t] that ilJe long :111;1 COli t inuoliR line of im;lwre {'tlllies, pl'otlucel] ill n. hll'ge

1lll';l."l1l'f) by tll is siug-Illa l' eilllllilenec j conjoiutly with the !tn,' tt:lI1ppr,ltm'I', ri,.<mlting from the

lIlixiup: of l:oJl1 1ll1(krlyin;.;' willi wnl'lll i-;Ul'faee >w·;t·i;trnt:l. L., tlle thid' l'anse why lllackerd fi"liill~'

gl"ouJl(l.~ "llOllltlll!' !l1C'1"f' ,,,II dose illi;IIOl't\ \I'ith ~uellllluh'\'iHtingtOllshll1f'y.

.. a, l'he Priuce Ef/ I("t(nr,~ Is/ami doulilc Ii/Jr,-Tbe tidal 'wa \'e, e\lLel'ing: the GnI r of· Sa int

L,i\Hi'IItW 11l'twtj,:1l Capf~ Breto1\ ami -:;;,\",nmmlluml, rn;;!H)S with !-;Tt':lt rar,jllity along the t'llgp

of tIll' baul;. j;ll'lllilig Jht' hOllll(l,II'y or tlw iii.,xty.fatllolll 11ne of sOUllding's, l( .'iellil" oJl' latl'ral

"':1 \·t'.'i t ,lwanl j]le Straits of Bul It' bk aIllI towanl T'rilll'e Eil wanl'" r"IHlld, whill' tJle maill wave,

I;,\lt","i]];.;' i he <l('\'p water ,tr, t!jf: ell;!e of tIl(' sixt,\--fat!lOIll lille of Sflltll tIll Ig'i-;, ]1n1':;;\1('s a rapid

(~()\ll'i,a) tOlyunl :nul lip tlJP Lawn'uee estuary, alid I"(',H:ll(~S Cal (, ('GaUr and T'oint (le :Mollti;

jll';'ei,,(']y at llOllll Oil tll() (In,,-,; of fall aIHI challg'p of ILl' mOIll\.

"Uegarllillg for tue pl'es('ut the: lateral -W(ln, wlJic1 slii kl'S off t owanl the smIth \\,P8tV1'1I

ptll'tion of the Glllf, we tind it sjllit into t.wo portion" lly tlH' l\lngdalt'll Islamls; ol1e-IlHlf,

nnw!:'!,,-, til(' ('lU-iU'rJl p;ll'!, ,"\Y('('lls pao;t the sllOl't'S of Calle Brdou aud reachl's the east llOillt, of

L'lin('n Ellwnnl's lslmlll at eig'ht !Jour,,, tlliriy minHtl'''', Cape H('ar at, lIille 1onrs, and tlw midd\(,

(It' the slJ'aiti-; opposite' llill!':horollgh Ba~· at ten hOUfS. lIere ii llleCl.'-i iI flood tit1al \rnye ('mnillf'.'

<lown XnrlhllllllJerlmul Strait from the llo1'Lhwest, 111lL t1ii;; WHW' i,'-i lIOt tile ot1er lwlf of tlle

WilY" wllieh was sp1i t h",- thr" :\1 ag(lalell ] >-ilatl(ls two hours Iwf01'P; j I is tIle tidnl waye twe1n\

hOllrs old, wllieL llils !Je('ll 11daYPti ill irs tlt"lolll' l't)[llId tlw HoI'll. P;lI-]: of the ::'IJagdalens and

,)Yt,r til(' .'dlill1mn~ tif tilt> l:r;lIl~'lIe :tll(1 Orphan Jhmk;;, A li !Il' ;h;t \\11 tllnmg-h the lIIagdalf'1l

hlamlfi, Hodw'" l'oilll, alltl tIll' lllOllt It of Ili1bhnl'ollg'JI ltiH'r, ill Prince Edwnfll'8 Island, lUlll

\Yall<l('p llarhor, in Soya iSCOti'l. will pa,"l; tllrongh Hw lllaMs Wh1'rl~ tlw overlapping of the

eOlltlu{'lIt tidal W;l\t,,, tal,("-; phwe, at tlJP full and eh:mge of tht' moun, llear the shores of Pl'iIJ(~e

'E(1wfll'tl'f; r,-;Iand,

,;. \t1lldm1 Bnyfit;ld i,-; oj' opinioll that thi':;;() waves of dift'orelll- ag;'s, oIte hcillg twetH' llnur8

Y,)llllgel' than thl' otlWl', lllt'l:t Oil tll(' Borth si,le of tllc great high t of Prince Ed'Yanl's Island,

het\H'l'll Trai',Mlie Harbor allll S'J.\'a:;:·c Harhor. On the Atlrnil'll,lty dJ<lrts this locality is de,;ig.

Hatl';l by the words "Titlt~s )h'd." Tlw elll'l'('nt i .., ill1l.lwre toward this llOillt, both from :North

T'oin t ami Eil.~t Poi lit, mill tltc eJfed of tht) iudl'aft is to determine towald the eoast liue tile

l1o:1tillg or ft"ee·swilllluing food of the herring (tllli Hie lllaekerel. 'Tlw great bight iormed by

the eOll('an~ nnl'thcrn coast lille of Princo Ed ward'$ Island is the resnlt of ages of action 011 tlw

part. of thl','e cOllthwnt tilial wan'~ ilraggil]g along tIw ;;Ioping brache~, and 'Washing' away the'

1·t'~\lH ill:; ild,,,b,. fronl the ~:l·lldstolle roeks~ of which fI, large part of this cua};t line is compo",ed.

Thi' e,'a:lell',.,,, (Jjl('ratioll of the,,(' fnrcj':; i~ t,lm); lIlHllifci:;tl'(1 ill tIll'. \w'aring il\,ay of Hie s!Jores

llWi't sn11.1<'1:1 to their influences.

,. b. TIle eddy .floud tide ill tho esfu(wy i~f the 8aill-f Lau-Tcncc.-Aeeordillg' to Admiral Bnxlield,

the flu{);l tith', ill tlw t:i\tllary of tlJe Saint Lawrence, heginniug at A1iticosti ami IJrOeceding SOBle

miles; allo'll' Bil', l'nsbes llJl tllO hroad midcu:luuel IIi; far as ned hid aUlI Green bland, wlwro
part of it, bt'in,Q' ohstrlleteil h;> the islandf\, tum!> rouml Hnd, as nil (lIlly 110011 tille, sweeps along



COASTS OF CAPE llL:ETOX .\:;n :::'-':O\'A SCUTL\. 23

and dOWll' the wnrlll'Tu tWIn ilS far ag GusI't'· 1la"ill, \1111.1 a tlliu mal lI:1rHIW hmHl Pi" tl(ll.\llj(h~

I'n Jl ning upward lwi W{'('ll tue elld~' flood :lllil trw eoast Jiue,

(( On tlie days of full and l.'ltail~;e of tlw 1ll00U it i::; high \\-atu' at 110011 hoth at roiut Ilu ::.rOll Is

:lud Calle C1HlH(', aml high watn' later [l1H1 later (lown the coast, BO that m CaIX~ Hozier it i" OlW

honr thirtr millutl'S hefore i! is lllg-h till(' there.

'~In other word", the tlooll tide rn"hin g: up tlH' del')I lllilldJallut'\ 1wt 1'.'('1'11 CUjlC I1ozil'r aud

Anticosti Ji.;land pas.~('tl lip more til;lll all hOllr aull a 1m] f before the elllly 1100(1 tille rC'turuell

coastwit;C to Cape ltozie1'.

"' Bayfwld S1<lln>; that there is It Y'_7'y ll:IlTl\\\- 1l0(,d till., dMe in!'-llore l11 IIII iu;:; wcs! rrly ;IIOll~

! he Ga::;pe ('oast im:;jlle of the edtl,)" Hood, 'fliNt' CU1'reli t" 11lOyiug so ennstl'l1ltly ill 0Pl,oiiit e direr··

l,iolJ!oI~ :lll(l dose hl"llol'('~ tend to prollllce tile coutinuous line of p,hlie" which eallse tlw frc(~­

tiWillllllilJg' 'hwll of the mackeH'l to he found Jl(',ll' til tlw !amI: and make lila t p<)l'tiOll of tll(' h'tu,lly

a maclw)'ul p'OlllHl.

"Ou the north shore of the estuar,Y, hl·twE't11 1tillgall HlHI Poillt tle MUlItS, tile ]ll'Tj()(\'~ IIflligll

\\-atul' at fuB cbUllg-e of tile BlOOD nrc altog,'tlwr din'cront. 1']w tid;ll \o;':IH' l'(':ldl<'ii :\jingall Islaml

at 1.;10, 8('n'1I Idands at. lAO, Cawee [slallli at l.r,O, En~Ji"h Point at ~. Hllll a few mil,':; farthr-r

on it meetf; the- phb tide t.wo hours olll i;\H'{'l'ing p::s( Point de :HOllts,

" The floo<1 tide on the north fillOn~ j.'l oul,\- nbollt tlm'c It.ap:llcs broud. The ~trClq:;!h of thr

strelllrt is great est illshore~ allLl b{'~'()Jl(l three leagtH's fro II I the COU\'lt it he(\mll(''l illSl'lIsihlL·. 1

'I The eddie~ prodnced ill the Imyti betweell ;\f()i.~ie alaI Point, de :11outs by llds inshon, tlr)(l(!

tirle throw ill ll]J(1 keep the 1'00(1 lle:ll' the ('oa~t lille.

", IIp\wp it i~ that tln, flood tide on tbe llorth ~h(tre f!owlJlg' w('''ter1~- aml 1)1(' nhly Huod 011

the south Hhore ilowing eustel"iy, witll a thill h('ll of 'Yr' ...,tNly Jl(,wing" flq(Hl lwt\\'pe11 it nwl tl1(\

1aml, prmln{'(' inshore etldicR1 wllicll POHerntrate t1le fre{'·,~\YilllllliJlg: f'lO(l of Hie II1nel;en.'l, IH_Tc:lftl'l'

described, on thl'S\.' eoaflts.
"The stn'llgth of the CI1lTeJlt ill decl. water 011" shun', 011 nl(' "nil tJl eoa,,( or tllp ('iiI Uill";' (If tIll'

Saint I'awrence, iii Rtated to he sufficient to jH'/,XPllt jisllil1~' ojlPraliolls iLene, thus oJl'(,l'ill~ a

practical tlifi:ieulty, wllich h; repeated OIl SOUlIj parts of the lIorthern shore (lnriug high tidei';,

"Ill tlle HilY of Cllalenr,~, where the t~des are l'cgn1ar~ tlie mackerel g'l'Ound of tlll' day depend,.,

upon thl) wind. A southerly wind com'ets the f\out.h side of the 1111:\' into a lee SllOLf~~ alHl the

(Ish are foulHl ddefJy on that side, cspeciallj' toward Nepissignit Bay. \nlell till' wiw1 is llOrtli­

erl.r the GasI/(! Uf>CO/llIJ$ tl lee shore, and tile fish nre dliefly [UllW] bH{\'('t'll nflllilxmlture l"JI1JJd

and I'aspebiac, amI on toward Cascapedia Ba~·. It llHs already been ollser\'(:(l tliat. IlHleld'rd

;llld surface fcellt'l','; generaJ]j' tnyim with open mouths against. tile wiml :md tide, Tlw canSt'

which hrings the mackerel fl'Olll the south I$hore to the north 8hore arise" fmIll the filet Ilia i in

tllc natural pnrsuit of tlwir sllrface food agaillst the wilUl thpy are hrought 11 p b;\'- the la11(l,

and tinlling foor1 ill the tidal eddies thcrc~ they pursue their COlll'f'e im:;hort:, agninst the tidal

currcnts) nntil a change in the wind induces them to c]'nss :lgain to tlw o]l]losite shore, where

Mimilar conditions prei-aiL On the gnlf com,t of Cnlle Breton the set of the enrn.'llb is oftelltlllH''''
j lIshore.'1

5, THE OUTER COASTS OF CAPE BRETON ISLAND AND NOVA SCotIA, INCLUDING THE BAY

OF FUNDY,

OUTEn COAST OF CAPE BRETON ISLAND AND ~OYA SCOl'IA,-SllOl'C tlshilig-grollll\}s for eml

exist along the entire ont~r coast of tbi ... region. They are loc~1 tpd Oil the fio·ealled Oiho!'I' S(lllll(l illg;;,

which range ill depth from about ten to fifty fatbmm:, the UTCrllge willth of this ("Q~lf;t lwlt lwing:

· Sniling })ireeti{ln~ fnr tjH~ ~~1l1nt La \\'1"("111::(\.
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.Uh)llt, ~,j~((WNI luik""" ~;'il:'hing js 111'1i<1/r r l l1};'lh} Jill hI.'5(>:uA t1.l.t~~ \l1(l.I:l; fh11H !:Slawe, tU\)U,;h "UIJ:W

)J!:lD.t" fi.'>\1 l\lu.('h H\rtk1:1' ill, ilNllwgim, u!.J(Hn fhl:.' i'll'''"\: (\\' 1>hlJ ami ho<u: nntH Oct,~\Jcr; it;$ mai1llx

ilt tile IWI,ili> d' th\', pt~i'dncinl;;, alOl{jt),Kh. H fl"" "Vel\s(\h {I'OW file Vllit~~d Sbt('!i n>,"urt to {l,e l'j~~\D!l

OGI.':n:,immUy. ::>,1 iut. Al\li~s naIJ Ii. 31'; ,I, eV'l-j,\~lJ.hw; gP.\\\llQ VN tlll; Il.Vor(' !'lotllH1ing>i tijf the e4H {,wl

of C,I (iB Hn-t\'ll lijlamt1 \....hi\jh 1:,; Ulaiul::-.- fi.$I.J.~({ tqrQ« ,!,'f' jJJt.> ]J{'rn,li\ Ih'illg OIl tll» ~;Jj;l\.'~.'I.t"ll('h~,

t'":w.a Wlllll«lr ()f S'<:iU'B se~>"raJ AW('TJWW r('ssvl!> ¥I~l'~" 'rl.l "the I,auit (,f ri,,\ting tlt\c" lraJil"-}l

g1'l.H1IHlg iIi the \·.kialt)' uf Fliut r.~1aw] MH1 Scab\'\ l.,li\\\(\ C"\)(J Vn'!l:>flt and it nnrllblw (If good
frtrj';( (If )1 "libut 'in'.fl:! Qhh:;iut-tl th{;IT', TIlt: gYI}I.lt\UO\ W~!e of l>o.mll extN)r, }.l(l\ycy('.r, 311d mOll blX:Hll('

(~xh~\\st~k :N'(~il.l.l},artln ..t tl'i))R h:'l.\'(' »\,.~1\. ltl\\.Ul'. t.o tl\at ~~,giou /;inl'{~ 1375, IE1Hbnt /vlv,! t'Jwl,1"

.boou tl:lt,.cu ilt }UrIoN IluJ,Dilt(I,}S lilt th~ C<.la~t of ~';.H«r .'kJ.ot).'l.

u.';.t-r1Jlg are lilmlld,wt at; lJrlUl€J'i)US pojvts aJm:Jj:! tb.\~ ~onst! Imll ~re lllidlllS t.;tk(,u 1,f, 8trlJj)ly til£'.

CJJii eli BtRteH Itll'\l rwvhJ(\i~ll Y{'<,,,elB with balL Th~ P~uh)~\llltof Halifax, t'l>:lwdalJr illl<lIlt l'J'tlS'

ped, t,,, H great baiting ~1.:JtilJll~and oOWI' S'l\1\i.\Wt f!>t2.t'lJ\fii> (j~UI' all along 81H)te- lw.tween Calle S21,\~

<lJ}it (hw;(J, Uad,('t'l'l tn~l,(~ their tlJJ1W,ntftlWe about tile It"C1stem pftrt 'Of SOV!! ScoH« in Mtty, a.ao
f;;,l1ow i'a~twll.td ulol\g tile <~)ttl'!t {\.l-,til (he,~c 11frrnO'.lV: Cnpe CntJIw, whcn.~ tbey turn IlOl'OlWll.rU,

NIt('l'{fig Clled,1h11,e'lo Bi:lJ' .md l)<fSB!rtg through t,1.le 'BtraU, ()f OanBn 1uhH11'.\ Gulf of Sai~lt LaWf€llt',f>"

TIl!'} ('mn{\ from 11w S".)uth mar ll{}uthW8Sj;, ,ami fL\Y(lea1' to flttike the t'ntin~ eoa>;t at 'fery ll{~;:ll'ts tbe
"awe til"\W~ aniving at th13 <:l~stN'll f'IHl, It(jwel'()t, ~ li.t\le Int{'l' thatl at the wesi:eru, tlJ.u r<ch\ml",

f!l'i\dt((tl1S wlnJdtlg ("}i,iWM'lllr. At tlle 8am{-, t\ltl.i~ (-n:g~ qunnWie~ u)" lIlal.'h·rd pa.,s around ihe
('«HoI ~nd (,( ('ll'PI:.' l~r~tr}I1 TH1<lnd l\t\d ~h.1J.t; '1:'<'fu;t .:'J,-,,-D;vJf vf SfJ.'lllt lA\.V;rem~('_ In til", fa1l tL':J' )'l!kum

fly t>tt.< $;~me 1'01111.', J111.!1 t'<~HtilIUI' to piH'S up '))1' {',\Jaf',t U.tili\ g,\)(}lJt Hw lill,t of X,-,('l:>filltl:r; fwt $(911('

'~Dfl"tJ\l.~ t1l";I' j,"lltfjlljt( JMer flnj] {II.!J"'N' HJi'J" \n'i~ \,\.,r1lN' \\:1. t\\{~ir tll.igl'atlHllB ll}«\Wd the-, \';(.n1tu, At'lt

~'\1}t! ))0 jfl:\e!icrel I,lf :li,)' l~('l'mlllt ill'{' 011 t\lil\. cOi'.!,t \"'Nf/I tl.l~, l"t {if ,111:S t.;, th~ 15th (of :t\\tb \11'

S<'l{tcJlll~>r;: :,0hll: ~cholJl~ (,f "ltlllH i\"'\\ 1'1,u\{d1\ {hi" cl1t1'riJ Jiu mto(-j", 'Iher {If(' ()IJ ptl1loeil j 11 gill. a-ct.;;;~

1';£,i1:l('>", [loHhdl'; nuil, t1,-\p,,,,: NIt. d1.\dllit aJI~{r (\i:d' {pjp.]'{ttlilHl'> it {" j/I't ;ll;"~'l.Y~ ».<)1'e to set tW~ tll.'lls
:Wt' [Tlltn lnnd nJl :M;l'tlaHt of till:' M:xed~I'I)f.tW~ ~'i'el\tb.<j\:. 'rM~ JI1ud.;("~d l\sht';{-r Of tht-, <;Dllgt of

,'5(1\;), $eothl illld Bqjlthl'l'Ji Ut\lW 11rdol1 h of ..\i~\\t hnV\lttllh(',tJ l;'jJ}Jlml'i'\l \Vhtl Ihat of th", Qllif <If

Saill\. !...<\W}~IW'(", :ii; Uw fi8l! 1'(.>Umlu 11\ tlw \h~t'ltJ.t1\\hJtled Jf!('aHlk'" flif tI. nlHdl ,s}Jllrter tl11h>, l\tHI

at" tilk<:u MllJ US till' natin:", ;lltmlc! the \,,'J:w.t.
H" \.' (.tV 1<'C)(1)"'- ,-ThiJ 0\\\:5 itui\OrtlitH; rl;',hw;:r )It !iWSbnt :ill tJw li,l,)" v1' FUl1,dy i.~ tImt for

(terriog, TIf.ll.:Rl)r()! oceth',>1\lflaIJ1" {'met' Sa;»);:'\h.r;(~ 1~a)' o..ll<1 ()th(~l' l~la{'Aj~ :\.t, the mouth of the ,Bay

of l?uHtly, awl from 1865 to J 8JO 111;'-; l'~g~lJm \'1\\."\ (',(lnf;id~\'ed a flVllQl15 ma.ck""./)} grounu. Duriug
tlJe IM,* thirt,Y seat'8~ L(,w~yt;'I', It )H1.f; ut;:.en b\lt, ta~'dy d"'itoo l\y rujt~d Starf's 1,'C$8c}S, Fait'
t~,\.t.dw'S. of }j~\ljbtt\;were, formeds {)\)t\\lti~Q Itt tb.e 1110Ulli fit the lnlYl ill [p,m tJJil'ty M ;o,ixtS f~~tlj{lm,,,,

mlll e-v\,u farthN' III thun Hl':;~t"S {ts.!aud', IN:l-~ s.'~" tb~ J).<1.'it flf\;et'u rr~ilril. th}s :fif'.htug, Hl:c th;tt for

(fI.1d,pJ't>1) lwR not lwell rrnllt.1blf>.. Coub6!l\.U],g is, <"amttll)l:\ 1~~1lJ' tlw mouth of thl} !Ja:r, bl.l t {/-I?t,h) >\1\)'

,&'I't<l\. ~·:{f.cllt~ rnalvJ:; becuuse of tIw strj)\\~ t1.1\lil., wl\icb. attJ not fu;vu:rabk to tt, Tn".); Gt9.u<.:l :\f"'ltl[)

bp;; \I'd£', flJe11WI'1;r till) In{lst eelollmt-l'.tl llerr\ug'l;;rounds on the 1l{lrtiwrn r\lUst, awl wen' ml.l~lJ.

rt"'l)d~d tD hy A11l'ttlMll "'~Kj;eh. The t.!l\i.~Tr h~Sllj9~-enl'!b{'()T1 gmi hul1!J tr»n.if~~n-;;(l "i.') Hw ,(XhlBt

1)j' Un\ maill.-lnll\l ;lhotlt the mmtth M ttic, .3~r IIi Pom).r, l'~lW(~i~Jh ot} Ole }Hntll f;h1r, atf:liQll~b

lJ0rrillg' :H'(; Jil"lJ 1al-;{,'u in (;{)lJ)jid{)rubh~tf'I~D.th\e~hll:\wl t\l~ql)t< Saillt Mar:;\:; Ha)'~ .)It tll(; ,'"outhl.\fn

l'I)',\'!it, Th<:l Ih'tr):.lg lippI'UHdl Gram} ,).1,lumn \l\J n1YIall,l remlliu t llf'l'e ,-u1tH Ihe mi~l,Ue fJt' &'i\!«m her
'f{;\Vtd'tl flle blBt Ilf Oetolwr oOJj,}' 1'.\.''\\\)0\10. \\nh;1' upou the s!lo'l'l;$ (If the m.ai:u-}'uvlll.l}<N}f Clnal)(\­

11<>-11;1 h:hmd., aUill;lV~l', durilJg m\.(\ivitl.tt;>t'~\\W, "\\·:~tI?FS bctl,n~f'11 Eastp(1tt, Mal1>f', and 1'0\\1(; w Prean,
;S..~", .Drntl!i'~':id" !.It'c~I\'I~ ~:l'(j\Yd~d "'''''itn nkllf. 'J'lJfl.~' N/l{'-l' Saint ~,\lHJl·I)·.0N .Bay an4 :rpll.\alt\ lm\il

(J,lf\' ill th" snrin~. The 'fii,hwy h(~gf'l""?<9J.1tp, 'I': ': !>\ '9'\i1'l\, c\;Jtl1nwucillg ih'st al.'{)Bt Ontl.\(l Miln<l.11 Mid

r:r:".
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THE BAY Olr li'ONDY.

Campobello, and coutinue', later nlJOut Poiut Le Prcall and iu Saint A1HlrelY'" Day. Tlle;;I' fiflh arc

taken to Knpply the frOZeIl·Ilerrilig amI p,anliuc tradE', amI to Hell 11' the hallk lbhermelJ as hait.

There are a ft:w 11i~tiIlet gnJllIlds for hook autl line lbhing at tilt' mouth of the Bay of 1Ct!ll11;<;,

lueatt'l1 IJnd eharaet12rizl~d aK fullows :

TIlE 'VOLYES llADDOCK GnOl'l\Ds.--ArOllud tlJC group of hland;; (:~lnl'(I the \\'ol\"es, ,,-Lich
lie oft' the southwest coast of .K l'W Bl'lUlSwic1" the bottom is composed of l'od,;s amI graYel f()r a

distance a:wraging about three-qlwft.crs of It mile from the shore. Tbis llanow strip is a fann-ite

haddock-grouud, amI is mudl resorted to by the small hoat tlshermf'll of the YidlJjt~-, amI also by
OUJeT8 froJll Ealitport, amI J~nbet'~ nfall1lJ. The depth,.. rJJI'5' from eigl.lt'('11 to t!Jil't~--follr flllllOms,

and tLe bottom is somewhat, broken amI irregula,r.

Small haddock-groUlld,-: also exb,L elol<l' hlshore to the west Will'll of tIll: 1l0rtlWl'll eud of hralltl

J\-Ia IIan , '1'11e outer edge-lies aho!\t, half a mile off RllOrc) the h~Hgt11 of t1l(' ;;roUIHI being abnni two

miles and the tIcpth of watel' from tifteen to fortJ-' fa tllOffiS,

THE l\IrD is a, broad area of mlHldy bottom) forming tlle chauud to t he eastward (.f Call1po­

'bello Island, 11eginIling in the north to Uw 'ITstwanl of tbe \\'o}1'(''' atHl ('XtPlH1illg southwanl to
between \Vest Qnoddy Head and Gr'11ld ::\Iauall. 'l'lw westeru edge of this g'rotltHI lit,s ahout two
mill'S off C:ullpoheJlo, and its widt.h averages. about thr£'e amI a h,llf miles. TI;e .l'·ptlls nll'Y

from thirt,V-llitw tll sixty fatllOlns, the bottom "OJlsisting of soft mUll, This is Hit' lw.4 grollllll 1'01'

hal\!' in Ihis "ieluity, amI is 1','H(Jl'tt';1 til 11y !':lllftll YC'~HI'IH rlll(\ (1)('11 boats fr.-Jill \V(-'st,'1'1l .:'\l'\\

Brullswick and Eastern TllaillC.
rOLLOCK GRorNDs.-T\I'o polloek ground;,; oe~llr ill this Yicinil,Y, both lyillg to tLe westward

of the llorth('rll parI of Campobello Island. One lies just to the eastwaru of, amI n'ry Ileal' to,

Indiall Island, and i" formed of strong tidal eddies. Another lies at, the month of the l'.lWlllW]

llctwl'l'u CUIll poheJlo alHl Caseo Hay Island, heiJlg close to the ('astem shore of n~e latter islmHl,

am] likewil-ll~ is all al'ea of strong tidal edel ies. Doth of theso ground" an' of liolited extellt nnd
of lp$s illl])OrtlHH:1' lIOW tlJan formerly, lmt they al'e still mlwl] r(':;;1ortetl to hy thtl slllllll hoats of

tlw Yicillity.

TBMl'f;J:A'I't'RES IN '.rIfE DAY OF I.'uNDY,-Tl.Jc following o!Jsf'l'\'ntiollS, made uuring Angust.
18i2, b;y the Unitecl States Fish Commission, will sen-e to indicate the summer temperatures of

the surfh,ce and bOt.tlllll waters at the Illouth of the Bay of I·'undy. They are too few jn number.

however, alld extend over too shOrt a. period, to be of much valne in malting' comparisons with tJll'

temperatures of other regiolls which have been-more fully worked up,

TIll' surface temperature to the east of Grall(l .!\fall all, (ol t distances yarJ-'iu g from two alHl ~ l

half to f{'lJ miles from th(l island, during AUgUKt 23 and 24., 1872, ra,nged from 480 l~. to 5:;0 ]~.

\.-Vithin the saUle area the bottom telilperaturC8~ takell at the same tillie, weI'(' as follow:,;: 'I'wu

miles from the isJalltl, depth twenty-nino fatholll!:', 410 F.; two and OIH',·llalf miles thllll tlH\ i:,;]atHI,
depth twentr·eight to fifty·two fathoms, 39io F. ; eight to ten miles from tho island, depth from

llinety to one hundred amI five fathoms, 37~O l~. to 380 I".

To the westward of Grand Manan, at distanees of lhree to six mites from laud, the ~Ilrftw,'

temperatures on August 28, 1872, ranged from 470 1;'. to 480 F. The bottom temperatmes of the

same area, at depths of forty to fifl;y-five fathoJU0l1 varied from 400 F. to 4;10 F,

Just eaat or Campobello Island, Oil the fislling·gronnd caned the ":\IuLL,'~ tll" ~nrnlel'

temperatnres from August 2 to HI, 1872, ya.ried from 48~o F. to i:i7zo :1". The bottom temperahll'(·

at. twenty·five fathoms was 470 F,; atsixtr fatholDs 4-3° P,; at eighty fatholll!;; 391" F.

III Passamaquoddy Bay, between Deer Island and the coast of Maille, in depths of water

ranging from tllirf;.v to senmt:r fathoms, the surface tempe-rat.me wa,<; 4R? F.~ and ill(' bottom
tf\Ulperatures from 450 F. to 460 F.
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6. THE COAST OF MAINE.

GE:;.iEILtL ACCOFXT.-"\Vithill the lilllitS of tile sixty-lil-tllolll liue, "hich lie-s at all aHrag'c

di"tauee of twd \'l' to HfteNL llIiks frolll tllo coa.."t" thero ocellI' a H'ry large nmnbcl' of rocl{~' or

gran:Uy paldll·", whic1l are the frworitc H'sort:s for coil, h:\(h!ock, :uH1 pollock, wlIne OIl the ]lltHiay

bottom" lwt'n,ell bake lll't\ geuel'HI1~' f(luwl iii greator or It,,,s alJlllll!allet\ during the Summer. 1u

addition to these ground", of whidl fipecin! l!t'fieriptiolls are gi\-ell OlJ tlw tbllowillg pages, there are

lLlany other banks, m08tly of 1>lllaU :;ize, sitlUl.1l'd ill the lJa~'$ aud nJllong the llumerous ishnllls

(lotting the eoast lillI', Oll which the different species of the cot! family cau he taken. These
imuks, with tIll} illlcn'ellill~' Yalleys, limn a lllore 01' lef;s eoutillHOlH\ and rieh fishiug·ground,

b(;nlel'ing" t]H~ en til't' eO<l!o\t, of Maille. Duriug 11 part of tile SIlIllUll'l', wllell the dogfbh have driyell

awu.! lIt'arty all of tlJe fish fi'om tiLl' outer grounds lying ofl' the (:mtM, good fishing can generally

be obtaillt'(l neal' land. Herring and mackerel an: ,Ilso vel',\' nimndu Ilt in their season along' the

entire eoust. 'rltc fonner l'\pl'cies is canght in large llumhers in weirs and gill-Tlets, placed for their

capturc around the Ollter islands alHl ill the IlllnWr01\S Imp; awl IH\r!wl'1:\ whiell indent the COllst.

ICl'um ,I nlle to N OY('lTl bel' imllH;use quantities of lll:wkerel vhd· the (,(last, of Maine; the;r are often

';0 allllndaut afl to enter the b!)~'s, large schools beiug met. 'with sOllie distaueo inside of the coast

line: as fill· iulallll, ill fitet, 118 the l<altuGss of the water will perllilt. The deeper water off thiR.

coast is, however, heHl'r !:mite(l to tlteir capture, as dcseribed elsewhere.

Lobsters are more a buntlant, 011 the coast of Maine t1mll el:-.:ewhere "ithin the territOr;)' of

the United I::;bies. In SOllIe localities they are (m.ptul'c(l t1l1'011g-1I01l1. the year, and doubtiess the

season might be as eUllhuuous TIE'urly {werywhere were t111;\ dcmll.ndi:\ SUfiieiCllt to warrant their

lJcing" taken fit all times. III tho summer they enter all the ba~'s antI e8tl1al'ies, and some generally

n";Cl'lld as far .11:\ the wat.er is .sufficiently .salt for them.
'1'11(· I>oil eliull (JIya arc/l(H'ia) also ahounds Oil tho sltores of tilt· l\-Iaillc coast. It is extensively

Il,.;etl as fuotl ,md as hail' for cotl and other fish. Lflrge quantities mv fia!tI'l1 unnually to sell fiS l.mit

i(' tlw ball!;: fled.

On the follm,iug' pages, hrit·f descriptions are ginm of the principal inshore fishing·1Jallks;

the UlajoriQ' of which lie within Hie sixtyfatho1ll line. Some. of those lying just without this
!iluit, ill part 01' WllOl]~', are, ho\\'o\'er, also inc111de(1 h<:n·\ as helonging to the same series of

gTollntls, amI a.,-; being Yisitctl by the same class of fishing boats. This list, although it cannot

bt' WiLi;i<1c'lWl as eomplete, jll"lJbahl~' contains Dcarl,y all the fishing-grounds of allY size that

('an be IJj:-;tiuni n:,ly mark, tl off from the general fishing are,t of thc coast.

GIWUNDS OFF -;lIDOS-A·BEC LIOn1'.

LUO,;"fi noCK bears south by east froUl 1I10os·a-bee light; distance, three miles. Ii is

1l1',Ii"ly eil't"\I]ar ill outlinc, about Olle mile in diameter, with depths of twenty-five to thirty-fisc

fatbo1\l ..." allli a butt0 111 of rocks, gra,'el, amI mud. IIake, cod, and !lo])ock, together with a few

lliHldnek, ure fa kelt ou this roek by t.he small·boat fishermen.

:SEWFOr:',D Gnol':"lD.-Tbis il:l a small rock~' spot, not more tLall one·fom·th of a mill' in
(!iallll'tt'l\ having- ill tho center Itll automatic buoy, placed there b;y the Governmeut as 11 gni(le to

\·t';';"l'!!'l lJolIUll to or froro the Day of Fundy. 1t bears south by west fl'om1Ioos-a-hec 1ighf..!Ionsf',

from wllieh the bllO~· i!, distant about three miles. The depth is eigbtern fathomp,. This gronnd

~ i~ J'N-ortetl to b~- a fHW small·bnat fishermen, using haud·lines.

HEKRY'S HOCH: lies fi,'e miles southwest b~-south from j\Iooil-a-ltee light·IHHlse. It is

ull('·folll'th of 11 milo'in di:.uueter, with a tleJlth of thirty fathoms, the bottom twing (lnit{~ le\"el.

It i,; rl·"Ol'lt·d to by small boats, lland-liues only being used.
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TIU': COAST OF :lIAIXE,

HANDSPIKE Gn.ou:m.~Thil'"is a small rocky slloal, lyiug ('ight mik's soutuwnH by south

from :}Ioos-a·bec Iight·houl'e. It ig IH'Hl'ly eircnlar ill olltlillt\ alJOl1i ]I;,]f H Inile ill (UanwU'I", aliI]

with depths of thitt~'~fiYe to fort,\" inthoms.

"WESTERN EGG HOCK lic~ Pighl milcs SOlltblY{'~t fru~l ]Ioos-a·lJl!l~ light-bouse, Its h~ll~tlJ,

in a llorUJeast and sonthwest direction, is three miles and its hre:Hlth one milt'. TIle IkptlL~

range from twents to thirty-five fathoms, and the uottOlr is irregular, slH11'p, antl rod:,Y, lll'ing

too rongh for trawls; hand-lines me, theretore, l:lllUost 'Y!JoIJy use.l b,:.' tlle 1Ioat-lislll'nll(']I, \\,]10

re.-;ort to it in summer for eod alllI pollock,

OLD EGG nOCK bean, west southwest, fWIIl }Ioo.~·a·h{'e ligllt-IIOlHW; tli.,<tmlct\ ,'Ie; mih·".

It extend" three miles in a SOULlIWl'st allil llorth.'iJ.,st dirt·dioll, allll is olle lJJjl(~ 1\-idC'. Till'

bottom i:< nwl,y, -with dq;ths rDugiug" from tl\'l'lJty·!ln; to thirt,Y-lin; fa.thom". It i, ;)J'ill­

('ipally resurte.l to by small hoats in pnnmit of cod and pnlloek, whieh :Il'l~ TllaiIli~- ta],('1) wj!]1

hand-lines, tlJongh trawls arc occasionally lll'icd.

}I mULE HmCE lies tlln'c miles west by south frolll _:UO()S·~I-!lee lig-l1t·!lonSl', a llli t·); [t'm].,:

OW:' mile 1l0rtLwast awl sonthwest, the width Iwilli; oue·half Hlil(~. TIm dcptll Hu'il''' frull! eiglt'{'l'iJ

to t\Vent;.--finl fat1lollJ!>, tlw UOt.tOlll h(~ilJg nH.'.l;y and rough. It is occ:lsionall,1 n';;()l'll'(1 11l h.,­

small·hoat fis!Jermeu, nsing uitll.l·]ine.~ only, hut, oilly a few fish are taken,

BROKEK Gl~Ol"1\D is a large piece of lJroken bot.tom, the ':a"tl'l'll ('!HI of "I'.-bich lw;JI''' ~onlli

hy enst fifteeu miles from ]\[001' a-bee li~ht, wlJellce t]le grollnd extend,., west\outln'\est to \yitllill

fuul' miles of ]\Jount llesm'/ Rock; its an'rag-e width is abont mil' mill'. 'Jbe depths: \',n',\" frolll

fIftl'('1l io Oile hundred fatllOlllS, tllt' shoah'r portions being- !i1HUIJ null rocky, aIHI the IICt,p 1)la('e.~

l'olJsiMing of clay and grn.YeL Some of the spots are half a mile long', alltl others from OlJe tt)

three miles ill (liamctcr, with an a\'erage Il1'ptlJ of se\'elJt,\-~ fathoms. COlI are t:l1;(,11 Oil the (mt"ilh'

of tile grolUllls, pollock amI ..mall coil 011 tlle 811OaI8, and lwkc 011 t]lt' insid.'. By SOtlH' tlJi~ i.~

f~Ollsitlcr('(1 the llc~t ibhillg-gTOl1l1d OJI tIl,' coast. Seye1'tll of tlle spots ha Ye spedal l!alll(,~-, <t,"

"Crawley's nod,;' :;Pnzzling Bock," "Lenl,e'f; Hod':;' amI "T1H' Ridg'i's." VblJing contilJlleS fonl"

mouths-frow ,TUlll' 1. to Septemher ::>0. BelTing are ahlllHlant IH'l't' ill tlll'ir scaf;OIl nwl are uc;cll

i 1J 1nrgt· qlllmt itil'C; for oa i t.

The Ridgcll, '\']Jieh form it part of tlle "Brokell G roulld," beur sontlI from ~Ioo;;a, hee :

llis,t::lllee to the eenter, nine miles. 'f\.;e~· Ilre seven Illikf; long', southwest aud northeast; t'in;

miles -widp, and ha.,(\ a drptll of from thirty to tLil't,:.-·1ivc fathoms. TIlt' bottolll eonsiMt-\ of' rock"

~llHI gta vel, on whie Ii eod atHI pollock a re ahUlll1rtll1:.

Crau,ley's Rod: veal'S sonth seyenf.een mileg from Muo... ·;.]· hee jigbt, amI has a "boal of a i;(lllt

tifteeu ~HweOl in exh·nt, -witll ft, depth of fifteen fatLolllB and a bottom of sharp rocks.

Puzzliu[1 Rock bears south fourteen miles from Moos-a-bee light, and b:1s a 8boa1 about half a

mile ill diameter, on whieh the depth of water is fifteen fatlloll)s, and thc bottom "harp amI rocky.

GR01J='fnS OFF PETIT ::IIAN.:\.N..
TmnETT'S LEDGE bears about east frOID relit Manan; distallce, fonr to ti H' miles. (1I1arkt<:

8choo£1ic bland, oyer the green' island llf retit Manall, and the Ladle, oyer :Kash'g Island.) Tili;;

ledge consists of two rocky >;hoals, "ith a depth of three to tlJl'PC and a half fatl1oms. The slJoais

are olll;y about. one ,lere ill extent and a qnartN' of a mile ap:ut, hearing northwest and sontbeal"t

from each other. To the westward of these shoalR the gl'Qund is broken Hearl.r to Petit ~l:-l1Ial1,

and this section is a 1iworite resort for l';U1all bmtts. To the eastward, however, the lrLlge (lrops

off suddenly into mud. In ::'tIay, large rod are caught oyer tile muddy bottom. jllst to tile ellstward
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(If tJw 1<'dgc, ill a aelJtll (if tIH'Ilr.r-Ij"H'1l to tllidy-l(Hlr fatlwUlS. III tile RpI'iUg of 1&80, t/JI'('(' well,
wi.th !..tlmrl·lilwi;, eaug-llt, tlll'l~e hUlHJreu l;n;} ]Jel'e ill a single day.

BEN'I, (i-RCll"::<lll Ueal'i; l'ast-Rontlll'llflt from PdH :\!aUllll; dl"tallcl;, foul' to fjyl' miles. (Marks:

Petit ,:11:1]];111 Ii:;ilt, to Ule Jlorthward (If tile !Iig'lt 01' middle llilJ of .l\101l11t DC'sert, :lml Humpback

J\IOllllt.uill, 011 tlw we"t side of Trafton'." I"lallll , or roml hln.ml ligllt-hoU80, to the eastword of

;lonla1l'8 lklig'h L) Tllis groulid is eilul]ar in "llape, witl111 dianwter of abollt thn'e-fourllls of a

mill', ,uHI fHls a n'ry irrl'l;ular hvttom of locks 11lHI mud. TlJe dl'j)tlJs ra!Jge fl'om fOllrlel'1l to

thirty fatllllllls, Tlli,~ g-1'OlllHl is ilt jlro,wllt of hut little import:JlH'p, but iR oee'lsiouall,y yj"ited by

the hoat-fislW1'UII'11 ill SlIlIlIlWl' foT' I:orl HIllI halldoek: on llluddy IIllHoill. ill til(' illlllll'llilltL' Yieillit,v.

hakl' gTouiHI,; Oe('HL

HOI'nU;.\ST HUCJ'.-Thi,,; i>i a, Iptlge whidl ueeomcs Hearl} lllwoycn'u at luw wnter 011 it;;

sllOa!t'st ));11'1, II lwun< .'lout.h-soatlma;;j from Petit 1I1amlll; I] i.~taJH:(,. fou rand oll('·}lalf mile;;.

Fl'Olll til(' S]lOill{,I' pol'tkm of t]w It'll;.::e tlw hottolll SlOpt'8 ofl' to~\anh: the llorthellst II dist:lilCI~

(If f011\' mil"", with an il'l'egnlar lwt.lolll, the depth inel'cal1ing fl'oll! sen'lIteen to tlJirt,~· jiltholllS,

TIll' "houl portions ill'(' ro('(;y, while the dCPIH'T placei'; lIetwel'll :ln~ g:pllN'nlly nu](llly. Cod aud

Ila(hll)(~k am takeu Oil this ground by the hoM n:-;llernH'll ill ::\l:l~' nJlll ,TUlle', hut frolll July to

Reptellllwr h:l],(' an, iIH' 11W"f, com mOil fish.

BIWKE:-< Ttll1GEf:," ,TOE HAY (i-ROF?{D, "-This ~ronlld lJeal''': f;onth·;;olltheast, flOlli 1'1'tit

nlnllall, from whieh the l'1,lltPr is ,,,eW'!l miles di;;tHnt. It is two miles J()llg' in it f.;outllw.':lt. aud

]Hlrlh('a~t direetiolJ, and olle mill' will,'; tlw depths ranging from twcut,\·-senm to thirty-three

t;ltlHllll", The [wHom h n'ry Il1l1"'eJI, awl eOllsistl; of 1'01:1;1' alHl mild. TlIe sllOak::;t, PUlt of tLe
grmllHI is Ill'ar tIlt' et'nter. Tile Il('J1tlIS vary so groatly oroI' :-;l1ort l!i;;.talwe:-; thnt n hoat at anchor,

SWillg-iIl~ with Hie tillp, Illay find a difl'orellrc in d,'pth (of fmm thl' to f'ix fat h OllHi , This gTOl1ll!l

i", I'oll;;:,i(h'l'('d n'!)- ROotl 1'01' ('oil mill haddoeJ;-, It is r('~or1t'(l to 11,'- ",wall Y('};;."t'!R ill tllP R])J'iJJg

'llHl 11." open boat!'; \Indllg" the ::;nmmer.

BLH'K LElHa:s nltJ)l;::--D.-This is all exepllellt Jishing'-gronn'l for haddoel;, Bituatf·(] hetw('en

'·,/onl!lII's Deligllt" illHl Ihe" IlaJjlwt-" or "HJ<H:k I,edge.s. ll Tl!l~ Ii,,,)l ... /rIJ'e ill n'l"J' Ill~71tjf1dJy

in oJlllllmer, Jll'Olmhly in ]lHl'snit of herl'illg. Oll{\ da;y, in t-Lt, first pill'! of ,Tuly, 1879, three PeJ'O:OllS

ill one hoat, with a trawl of 1<t'YI'11 ]mndred hOllks, took e]('y(\ll hUIltlrPlI lluddoek by nnder-rullning­

on tlli;; gnJUud, aml more tlwu 11,'c tllo/.ll,awl haddock were pro haltJ,I- t,lkcn tllPl'€ Ilw t dit:;- h,r

all of the small ]'ll1ltR fi:-;hiug- there, 'I'he ltatldotk do not ul\ually n'ltwill long',

GROUKDS OF1-' ::lIotnn' DESERT ISLAND.

J:AhJ:;I(S 101,,\::-;11 Hlm;E,-Thi", is a llmTOW rhlgf\ nlllkillg out frolll Baker's Islaml ill an east

hy ll(II'lll din~etjon, 'I'he casteI'll part b(~ars south hy east from Sehool1ie Island, from which it it;

(li."t;wt tlJI'('('-fOlll'tllfj of n mile. The ridge is rUllell hrokeu, willi all an~rnge widtll of mlc·llalt'

III ill'. alul deptlls Yar~-iII g- from t wellty to tweuty·fty(' fathollJf'. The uOtt-Otll is rocli,Y ill Wille

pl:wl'l' allll gmye!ly i II others, As a rule, lmt little fishing- is l10ue 1II1 the o:hoaler portiOIlS of tl]('
1':(1;::,('. hut wlwre the bottom slopes off to de})ths of thirty to thi1'ly·fjyc fathoms, ",iUI a t.wttOlll·

of IlHHl, h:lJ;,l' ,Ill' generally quite abnndan t- from ,Tul)' to Octoher i m;.lusiy('.. During that season

till' grou1J(l is 1'('"orted to h,r Rmall vessels am] (1)('1) hoats,

::IIAnn:;.;'S GUOl'ND,-'fhe center of this gl'on1J(l befl.rs \H'stsoutltwest froru SelJOndic l'oiut,
from whidl it, is (li~t:l.llt, abollt threc miles. It is a T(l(\l,y IHltch, wit.h depth~ of l1ft{'(~n to

t wf'-nty.f! \'e fa tlJOms. Its rxtent. does not pxeeed four or fiye aere.'!. 'l'his is not an important

fblliJJg.gTOlllltJ, hut J,~ I'Ome-tJrlleJ'j J'Cl'vrted to by the boat'Dshe]'nH'H ill the fil.Jl, when il I imitell

:11I1I)111lt of cod nJ'(> bllH'1l with hand-lille~,
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:EGG HOCK BROKE:N GROUKD,-T1Jis is a rQck~y ridge which lllul(l,'s ont ill a south h~' \H~st

direetiOil from Egg Hoel, ledges a distunee of about two miles, lind bas a witlth of abonT half

a mill'. The bottom is irregular, and the th'pth of watt',' rllllgt's from HillU to tint'ell fatlHlllls.

ThiN ritlg;e, together with ::Hartill'l3 fllHl Sea\'!'y's (; rOIlTHh" di\"i!le the \H'stl'rn or Baker'l> ll'illllHl

mud CIlfllltlel from the Sehoodie mill} dllLllllf'l, both of whidl ttl'l! g'ooll hak!' grOllll1l.~, with dt'pth.'\

Yllryinp: from tlJirty to forty fllUIOJ1Is. 'rhe bottoTIl cOIlsists of HlIHI. lIh. .:\ atualJ II alJIllJond,

of\Yintpl' Harhor, Gorrldsborollp;h, Maillt', :;otates that trOlll 1::':;0 to 1::'·'10 tlJirt~· to 1'llrt,\' Y('ssds

were frequently seen at anehor in Baker's Island Chlumel at one tiUll'~ all of thelll being en~aiC('d

in eatehing hake. These fish are lll\H:ll h'SR ablllHlallt llUlY IlJlon thl'O"\ grolllll!" than formvl'ly,

bnt llf_'TPrthpll'';'; tlH',Y <lrc llIon~ or ]e;;,'\ n';;o!'tl~ll 10 at preHlCllt by 0lll'JI hoats nnd ....psM·ls {luriJig

tIlt' 81111lllJf'I', HlHIIHI'p.v eatelH'." :irc still takeu lJ,\' Llk local fL",ht'rlllell.

I:NKl<:R SClHHIDIC BWG1-; hears sonillellSI hy ~on tIl J'nl1l1 Ha \;:l')'" l;;1HJul, frOJll whidl ttHl

center uf th,' gr()l]m] iH twd \'(. mill'S distant. h is JI(':nl,\- eil'elllal' ill shapl', w itll a ,limlld"el'

of ahont tOUI' mill';;, tlle d"llths rallgillg' frolll \'i~hi.i'ell to sLxty f,lth01l1:-;, Tlw hattolJl is eOllrpOlsed

of roeks, grnn,j, amI Tllud; tit!' Rhoa!er }JOl'tiOll.'\ al'I' sbnrp and rocky.

Or-L'E1. SonOOllIc 1~IDGE_-The 1l0l'tli In'st p:lrt ot' tilb rl(]g,' bears soutlll'ast fl'Olll B;d,l'l"s

1;;Ia1l(1, from whh:lJ it h; distaut hH'lIt,y·two mile,;, It i,,; about: eight mile;'; hlllg ill 'l.'\ontJI\H','1 awl

llottlieast tlireetioll, lwillg Jlt'[jrly paralld with 1l1l' ]J('ii2,'lJi1orillg I~U<l"t. III tlll' \ri,lest. pal! it..,
breadth il:l about si'>. miles. 'fh(~ lJOtto III , wiJidJ is «,mlll0s.ed of rod;:s ami !!ran·l ill th(· I'illUiller

parti; nnd of lIlwl ill Llle d('Pllt'r IHlltHtIlS, if; (111i te \lro];:c'u (\1Id irrl'gn]nr, the lit'pt.hs vI' 1\":11 Pl'

varying from twent y-t 11'0 to eighty fatholllS. TiJil'i riJge lit~1'i I'iCyt'1l miles 011 tsille of Hlt' !lilit'l'

Selloodie Hidge, and if; cOllshh'red Oile (Jf the beRt shon' fish il Ir;-gTolliuls 011 till.' t'oa.':t of }1~lillt,.

?tlot:")lT ])ESEUT l:~:;;:EU RIllGE.-T1Jl' CCllter uf this gl'olllltl uears .~outllt~<lst OlH_~'l\larter east

from SdlOodie Isiaud, auout fifteen miles dis tau t. It p:.\:l.ellds limr mill'S ill a w,'st by "0Il tl I

and east, by north llirecUoTI, a.ml has a -width of lin If a mill', tllt\ di~Jlths l'<lnp;i Ill; from t]1i 1'(\- to

fort,r-fi n~ fa tholllf<._ On the shoalcr pal'll< the bottollJ is roek,)", hut t'1sell"]H'l'(~ it l'llul'ists of ."':1 nll

and gravel. It is considered a good tishing-gl'ollmi fol' sever,11 ~llt'eie" of t1lto e(HI til,Jliil.\- ,lming

April, at which time both trawls aud Land-liu!!!> are used.

MOl'NT DESERl' OUTER R1DGI~ hears Stlllt!Jeast by tast frOll] the big llin of J[Otlllt

Desert Islllild. The distance from 8dlOotlie Islaml to the eell tl'T of this gl'Ollud is hn'nty·fi \"t'

miles.. It is two miles long, east bS north and west hy south, and about t hl'l'c-fo11 rt hi;; of a mile

wide. The depths var;y from fort.;r-fivc to l:dxt~~ fathoms. On the Shoal part the bottom is l'tH.:l;,\-,

but toward the sides saud alitl clay predlllllinntc. AlthouglJ of smull 8iZl', this is cOlJsidel't'rl it

good fishing-ground for cod, etc., from April to ,1nlS. Fishing is done prillcipa1J,y Witll trawl~.

ENOCH'S SrroAL bears east-Jlortheast from Great Duck I.,:,l<t inl; tlistalJel', tbree mile,,:,. TLis

is a small hummock Oil the outer part of a ridge tllat extends out to it from Dig Dn.,); I;;la B'!. 1t

bas ,t sharp, rocky bottom, and au average tleptb of eig-htecn rathol1ls.

BANK'S GRQUND.-TliC cellter beal'R sQutheaflt by soutb from Great Duck I.~latld, Ii-om which

it is <listaut fi ....e miles, This is a sUlali patch of gTound, about one ami one-hair IlJilcs Ioug", ill :1
southwest and northeast direction, u;y oue·fourtti of a milo widl~, amI has Il('pth;; varyiilg fl'OllI

thirty-five to fifty fatholIJs; tIle bottom is muddy, It. ilS prineipally resort!!d to hy the 8mall·
boat hake nshermeu,

SHELL GROUND bears sOiltheast from Long I"'laLHl Head, l'LOlli whit'!J Hw eentl'l' of tlit,

gronnd is distant about six miles. It extends two miles ill a southWCl:5t and JlOrtheast rlirf,eti,lll,

and is about half a mile wide. It Ims a Ilhoal of twenty-five fathoms in the middle portitlu, the

bottom of 'which is composed of sharp rocks. On all sides of this shoal the bottom is IJuite



il'n~fltl~lJ'l tOhdi."h11!S' j~f !~N.lk" ~!Jja lImr}, 'DU' ,;t!j:utJ~iSt ,)('ptlJ ,11;'\W HH) etlgt' of the baIJ], jB ;fLnnl,

1jft", f~~tlF;lUl;, 'thi:; grQIll)f} is e:i;p':'l.-'ia;ly ~(N;l.l tut l)iI.(\.llu!.J" hI July {tljlI Angul't, t1IW\J''; wlrid!
WOl'ltb.. jt i" H',';{.ll'l<-'{l tD bX tl<t~ HlJall H),H~ IJt nl\~ \'l..'giutl 1 \\.1\0 fj"'ldu/{ l!dvg- ...·"jrl'ie;,l (J!l l)l'jJl~'ipanS

b) UW,ll!S d' tnlwh,
AU!;(J,,':H Gll O"~l' h'ar" iSord h-\,Alllth~a\;\1: u'l:iuY .colt',", Lbud; dl6taHcf, dgllt llljIl,;;>, It

t'~kfl.lt,-; (lUt.' Olld iHw-LwJf mil,511'- in iJ, noI'ihwfo'b iUN) ""(}l~tlp.Yl'llt i1if(~,ctinll, !lml i" otw·fOllJtL HI' a )J\ik
'widt', TIl(' IlGtVJ-m, whjch j;,; cOllll'0)fNl at' J'o<,.k!;l t\?"ulunll\ \\:\ \W~lktru\ Ule deI/HI of watl)I: l1l1lZIIig

trom liwllb'·fire \(1- nay f:lthom.~, This h l'l.' gOO{"\. ·.\la\l~lovk g-ronwl iu .July "ntl .\.ng11<;[.1 :tud i"
\-h,i(c(l h,Y tlw ;\;) (1<'" (,b~" of Jj~lll'rl)101l \b·;\t h~&utt \:(. ;'. f!ltdl fil'f'lt1Jd " <tm1 nth,.!? .,)miJ;w J,b,;!';;;

ill t \1<\l ~'idn it)".

(;1,:I'~H"Y,~Th(, t~J'\llllPS hC';IL:\ ,'<f)u'\:.h\).;\;"t. hot.Q t\\1; ~n'stL'n< !wailn-!' I"le au 11tmv-,; ,1i ....·t~1Jf'l\

Tt'll m~ks, :fhi;. i!l'1)lm,{ i~ two :nl<t (Il't('·hJJ(' ml~" J{.'-'\"-6; .1Jmt)H'il~t ;clwt $(Jut.JJWl5st) h:i' thJ.,(;('-·{ouriltlo:
of Ii ,1..\)i\t- I\'ll/{>, :wd iKJg :4 i'lilalJ fJk,;)/ of' j).JJ./'."); lath(mw. ':Hl til(' Jl1>J'tUCf1f1t part, Tllf' gN.w.ral

Ih'.Jith lYui(,s (l'um tllly,t-y-ilve (0 !i>J'ty /:11/1/)11\&, n,\., b\\~.tl\m \I('ing- j!l',n·"Hy. It il> l'.\\t\"idd'-(,d. om'
/)j' jlw I.w\01: ill;;!tOl'(' gm\l!JiJ.~ fDt' ('ull Hll: ,'ni..h;~ )'(:JH', tnt h,vldock ill th(- ...,inli!l'; Hwl 1m!;:'.', ,h1.>lt oft·

111<:: ("}:"'J:" iii t1w, smull;!'!', Buth {j":'l-w\\;' and lla1.li\-\\n~s 'H'f.~ w:::vd.
{I,\.TeUT;I.L OU(iJ::\D I:.v;"lI'i'c i\r,l-,\.hl,~\\':i-( {l~~ ~m-;¢ /))/r"",·qmu1IT" l~;hi:, "t'()111 lli\u, (wII (>\l(··lmn

liij)._'.~, ftVlll till' ~n;.,t;.'nl h!\lJI 'If Is-le «(1' ll.\(tltl~. nIt: m~l'\;:'iI \witl;;: Hi; fdJmri": E,Ji;;tt>t'lI llfl'f\Ui

!.ws(lfrll ill io Hje l)liihlk f;:tddl<~ ,If [;';1),:; hhl.w1, l\.1l~11,'it.t\("\ RI.'/J'iJl; l'ib h<l in. thl; ;';1',':<1 (I!' (,{,/Itf'!'

,,;:I,1I1k <)f h;e :lll ll"nf~, ~'bjB gr<mrHl 1<'- \ro.t. ht\\t l\l\\r~' limn :l Jllill.' ill di;'I~,~t""I', aTjd j" l>';l1'{ to

up'c ;t C111Pi 11 \)f l1\tt")11 f~tt.h(lnl~, ~"\llell I'" ;>,\ \;1\h\1'l h(~~len~r, Ih, j(> !l(' flWJ(',nll; to :litle'!- 'fll(~ ,l:1'1Wl1l.J

11\Oll.t /I hrdl:"~ l:rt)IH tV.":lJJ(\'·1Jyt, W fi)rt~ t;~tU';llt:;~ t)/'i sllmJk;;tlll/l'l ()f'iII)T ill thl' lni,ll\!!;, \~( the­
';:'r!)ljJld, '\I'he/H',- Ot(> ~,,(jtt(Jlh i<lf)tll~:'; df 1;·I1j{rrr,A~." l'i.) all ;;i.(\~'5' '1'\lI, dJ:1r;letrr ~d I.lw (}I)trlf}ll )A ,'1\l\\fIl

'ilfH {"·w1>y un tlt~' -'t)J{',ll, hllt ~l',<\'N}YOIld )YAl\1\:i tOWill"\ t.\.\(:, ",).ll:<b; ;It flw el-i,g" ,S 'tlJB 2Y(lU(i<} ill"

)H'tllll\l <:i}1I';t.o;ts nf snf! mnd. V'IJ'iollS l\:lw ~\\1:Ui\<, pj' nU1lllal ljf'\ t.!J" ,1ltJ"t tlf whic4 ;-;{'hc::;", (<wd
!t«' tls.lws, ~>n.~, i'OH6t,illll;; )J!'<..llTg)Jt \11\ Hl\ Uw I\\\O{;" i,f till; Ira Wk'I'S, TUjB f!"1'(Itlll,J r hv:d to jh,'

"GnHlll':',\" l:~ 1~\l\o;ilh~:re" j,lw lwi1.\ ~)l.\l\ i:t1.<lI\{I2o, ~n" ~J)Om1t: ])c<;ert lUwk ; cP'~ l/o'llli tltl.~W )oI1neli HrC

I!mli<~lli IH.;r{' hl flw ''+IJtiJig; La1., c it n: /HJ.:('W "')' jJw llJ1\11 )1\.'\\l' Hw {'I)~{1\ of HII' gnmud j IJ ;';ll1mt~N',

lwd luuhli:K:k il((' ...hlllllhllt ill ,rillltU', }'.oU) l\allt\·l\n~\', l:md trawl:.; aT\:) U&!:d.

l(LLl,; lULL C JHlVli:1) bew';' ('a*'t by 'i;(}'J.t)\ H.Jx('.<,·q flllrtU'ri s{)nth (;j.IWr</.Yirnatt,) 1'rl)ll\ the

we"t~..r!l hp,\ll "I' b11' un HcHJ1t'.~ il\\;t\.\ll.Cl!) a\l{)t\t i<l.ln~lj :JjHvs. T11e llWrkE! for ddi~rmil~illg Uw
i\w"lil,r or thi1'. f:;f'{>Hild J<t-e ";0, -{"IHn"",,; Hni\l6c\?rJe l'iJnnr1, (jilt hy til€' westc-Tn h(;nd (If ti;l.;' m,
}J,wh\ a'i!d HIlIt' !Jill, on tlH~ '>\'t'st «[dc ~"'Ji' .'\.{"m.ll:)ll';; hillu)lL Tl.w.;;-I' marks Je·ad to II lli'pih (If

iW<?llty·!:i"<,(' f;lthMn" OJl tlw llorUINMf: patt of tl'\1 gn:ruw.l, from whkh the bOtl.O!J.'1 (leop$ oft'

gnnlwllJy to HHJ 1''.:mtl.J.V-COlt1 in whli'll uir~cU(m \1> (\."l,tll., 1)1' foNS fath{)lllf\ i,~ fe/wiled ii; Nih' frQRl

Ow Sll<),!li'f }io:.W!IOll, ~dddl j~ <:I-h\ll.\\' hal{ r~ mi.lt" ""IUo;. TIte /)o-ttQlll com:ist& M gmn.l ,mill)cub-1E-.'i.
TIli;; i1'l a gowl !oeaIB,\' for (',()(\ (lu:rHll; HlC t'![lNQ;( :Jlld l}ln~ 1mt if.' lwM f{}l' lw<lik'ck J!ltt1l1g tlil:'
~'lllil't" winter. V-»111 tmwh :tud hUlld-llac'&s,,"~" :0.$1'11-

I~n;ca, lh-mBl~ Jtt,Eli' lwars $OlltJ.>S'il."t fhtlim-f\.\1Irtti'l$ r\lst, NW mid ~ half n,j,ks, {{'(}Ill the
NJ,;,teI'U t'~1.l' ,til' hl-c M Ha'<1te. 11; ·eont'i\\M :~ l>\wa\ of tweut.i-··£iy~ fMhoms~ a1JQut 'Hl.c·(~)ghtll of a

Will' ht dimtH~t-E}r, :FX'mH tub. l;.hQ111 t1HI \"mt(·'t (rt';l(fualb" det'pt'.B~ t(,wflJ'J:I th{j llGrth(~:l.'it for 11

\1iBt\lll(:fl «[ It lmlf ~IlH(j~ wh,m i.t l!.r(\l'''' l)\f \nw lUWl, The, (kptlt of ihl) oort}Jl:&J',t }mrt1()tl is ftbont
t1li.'ty-tk<:' fuHHllll.'<, 'I'he llOttanl ('(/vS'(!ln.r# ,L'::V>I»}]e-::. i11}{1 gran"l. 'I'Lli' i~ It good g:rolnui f"r coo
ill thl' "PI'!U!X 111111 falL tllld filr .u4li:i:?, i,J",)f>{', tn tb~ l't\l;;e1-iii the ~UUlllH~l', 1n\~'18 fiIlIl ht\1.ltl·li!l~ a.re
JIW-(j.
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The soundings are given in fatboIllS.

FROM PENOBSCOT BAY, MAINE

TO CAPE ANN, MASS.

FISHING GROUNDS
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OC'l'£lt UGH);;!: RRbl"' l;e.~ but 0, 1;U.(wt di\it:.mce tu tlw, wllth,VlOl'-t of the IlIlIN Bon;,," l{~('f,

t!Jere being ol!ly a narrow gully uetweeu th~ two. TIle sllOaJ, whidl j,,; :'i!llal), anti falls off rapidly

on all sides, has a dellth of thirty f:atl1UJll~. Over u space a quarter of a lIlile in diameter the

bott(llll is gravelly. This I,:'l'Ouml iJ:; rl'sortell to 1'01" tl..te sallW 11,,;11, nlHl :I t the SaI~lC 1:ieaSOliS, as the

inner l'illge.
SUt1TII.l\'bl'S'.r ({utH;",,!) lie;:; two l)li\\O:; j;1l\lth,\·\:\;t ft'mn til.: \H'~te.l'n bCl~ll or hIe llU naUh,; i:s

dteulm' in s1tallel otll.'.·l.w1f illile in diauJett'r l amI.. Ims a gran~]Jy uattom, with llnptlls (\1' fl'tllll

lhirt.J·.fin~ to forty fa thOlJl:'! , This i" a good locality fol' huge cud fnllll April to ,Jll1le alii] 1"rOlu

September to NO"llllluel', A few lnuldock mill ]lolhJek arc takf.·Jl with the eo\1. I1,llHl-\ill\'~ ~lI't'

prhlCipally used. with ehHll and herring uait.

R!-RLEY llU.L GnOL::'<D heaTS llorlh·l1ortlwHOit fWlll l:wal hlAml nml south "OUl liw ,..st fr01ll

tlJ.e western head uf T"le a,u ll<mle, lwiug: dir~etly i.lL a line IJ('t'Y"'('~l (lit', two, awl H'r,\' l\,~acl:­

I'qnidistaut froUl ~'aclJ, Uw lli"blIlee lJeiug f,]lree ,lilt! Ollp·half 1Jiill'~" This is a ,"Wll lJ gl'Ulllll1, not

over Lalf a mile ill IliU.J1wt"r, circular ill f;!lapl', wit lJ (]ppr h,~ or frUtll t IYCur,'" ·eighi to tlii!'!.,

fathoms, alld with a mixed uottom of rock" aud mUll. 1t i" a goorl iishing-gl'OlLIlII for (~(J11 ill till'

fall aud sprillg. and a few halihnt are ;11,,',0 oecasinJlan~' tal'OIl tll'lJll it. 1\otll tL'awls I\lld 11:111(\­

IilW~ tm.. U£.Rd.

GILKEY GIWl'r\D uears SOl1tlJ from the we.stl'flllll:'ud of hie all Hanle; l\ii:>IHlWt" 1"0111' JIIi]t'~,

It e::>:tm1uS ill all eastlJortheagt lHld wesl-8oulhw('f;t llireetiOll, nuu is about olle allil mw·liair milt>s

long by oue-third of a wilo wide. H har, a ro\;ky hottollJ Oil tll\' shaakI' portioll, '\"11':1'0 tIle (]('pth

i:-; twollty·three ilitllOlllS, bu!' it slopes oil' graflllulJ,}' to a l1eptll of fhir(r·fin' fatlJom~ on Ill<'

soutlrwest purt, where tlw uvttOUl i" gran~H:;. Th\'i bllttom i.., Ct~mparatiYe"\y sn\\}of II, lll\\l huH\

trirwL" and lumu·\illek arb u8cIl UI10ll it. Thifi lH n. good. ~roulJd for cod during th(~ "pril:;!," <lull
falL for lJlllll10ck tlurillg tlJe winfer, and. 1'01' hake, I1CaJ~ the~edge, in the "ummel',

ROCR:.UoD LEJ}(f}~,-This ledge lies about one milt) nortlW:.lst of Seal I~htll\l (otf Isle all

Haute), aHd lias :t deptll of only three and oue-ltalf fhtholl1s all tbe shoalest part On ali sid!'.'> it

slOIWS off grad na'lly fnT quite a distanCl', Tl.w lwttoiII consists of !'iharp !'ncks, antl if' broken

ill plac~. Thi" i1:! :t wn; fail' grOlmd i'm' nlcl;;'·('A)d during tbe, spring and. fall, ~\Ucl ltRi\ ~llway"

u('cn cOllsidered lUi excdlcllt locali(y for hooking tna,ckere1 when theM fish arc in tlJis Yiciuit:L

SUUTHgAST Urwrrm .A.~D GU.A.VEL B01'T03L-This is an c-xtellsjyc piece of flat, ground l,\'illg

to the 80tlth wanl of 8(:'a1 I:'!IaIHl j the west ern part bearing':L little east of soutlJ, and thf' histeru

llal't. allOl1t CHst-SOlltl.Jeast froUl the island. It is fiye Of sis: miles ill tliallletr.r, allcl altllOuglJ

f\)l'millg l\ single stn'tdj of gl"ound, the ~a8tcm l)QrtiQll l\a" reeeiv{\\l the, lmm~ of &mthen~t

Grollud l l\'hile the w(~st(->rll pl\rt is callflu the Gravel BottQID. The latter name is deriyed froll! the

cbal'<lcter of the bottom, \VLieh is pebuJ.y and gravelly au the western part, and muddy, witli

patches of gra\'el, 011 the east(',rn part. The western portion has depths of from thirt:r·five to

fOft,~·.tive fathoms, wvile the eastern part yaries in deptli from fortJ' to sixty fathoms, Tbil:! is II

gooll grOlllld fol' cod III tl.tc sprilJg, fur hake in the sUlulncr.. aUll for l.IQlldock in the winter,
Fi~hiug i8 done mo;;tly with trawls.

L.A.ISD]:LL'S GIWUIH).-TLis is l1 smull rocl{:)' spot, outside of the Brandy Ledge~, auu i,,; not

more th~ a fourth of an acre in m:.tent. It has a depth of twcuty fathoms, with a Sharp, rock,Y

bottom. It i$ considered th(~ best fishing'g'l'ound for coo and Laddock ill Isle au llaute Day.

SADDLl,;·lJ.A.CIi" UEl"iF bears ahout south from S'1I1dle·Bllck I.edge, from which thu illlWl'

])lwt is lliBLallt tlnee-f\.lHrtbs (If a mile. It i~ tw\)-tbirda of, ;\ mill': long, llortl.l lmu sOl,th, lHHl

quite narrow, h('illg Dot more than one-follrth of a wile ill width. The deptlls vary fl'om fiftei'll



32 1?1S111NG·GROL-.NDS 01" XOH'TII AltIEltlOA.

diameter,
It Ill'a!'.';

to t Luty-ti,{' fi\tholU~, aul1 tile bottom i~ brol;:ell am! rockS, Cod are eauglJt duriu~ 1\1 <l,y 'Iud

.1 lIlHl wiLh ha\)t1·lille~.

OTTEn ha.AND l{E:EF, S~ll'l'E1~ 8llJI\, :lud \VLSl'ERK HEElc,-'l'ltCRe WH1H'R lire applieil to

diil't'I'l'llt· sediom; of an irrl'gulnr, urokelJ piece of roel;y g'l'OlllHI, that lie", about half wn;y between

YillUl HaseH awl Se<ll Jslalll1. OUt'r I.-;lalHl Upcf, by wldeh Ilallle the t~ai;tern section is knowll,

lies ;lllOllt fum' lllHes Wl'st by sl-,uth one-qnarter I't)lIth hOlll tiw Wt'Slerll head of Isle all Hallte,

amI h<l.'$ t[l'pt hi; of from t('\1 to twenty -tiw' fathoUls, with a roeky HIHI hl'okell bottolll) on which

tmwLs (;Hll sl'ltlolll ue u:>ell, It i;.t a iaYt}rite g:rmilld iilr eOlI aw.l hadduck dmilJg all the seai'on"

wh"ll tll('''l' flHh an' in :slinnl water) unt is bps! t4)r e(HI ill the f;lll'illg' aIHI for haddock in the fall.

:-:;n i l'pt'j' SIJ ill 1'; oul,\" a \\'Pflter],\" elJll (i lln:ltiull of tlll~ Uttl'r lOihllltl l:l,pf, amI lie:,; betwel"ll it mid

thl' \\~t,...tnll Ht:d'. Tlw ~(,lI('ral l1in-diuu of tlds ground i:,; ahout 1l0rtllWt'i't \llltil it joilli; the

I\" p>ilp!Il l:t:ef, \\-hieh tn:lllls IllOl'l' to tlw ~lllilhwe,,;t. .It eOlltaillf; u "lioal of seYl'n ihtholll", ahuut

wj,it:!l rill' \\'ak1' i" t weuty-fln~ flttlU)llJR dl'!'}! ill phU'{'f;. Thl' gl'Il('l',ll ehamcteristics of (i1t\ gl'lolllld

an' ~illlibl' tl' t hO';i' of Otter I~1a\l(l Ht'ef, hut "'1l1,11l l!aliuUI arc oct:a,;innally taken iu al1l!itiull to

(:wl nul! Jmdll\Jck. 'nW\Vl,,,terll H,'et' ba,; till' HtUIll.~ l1l'pth awl dJin'ader of uottlllU a,~ the o(her

t \\0 piPPt''; oi' gl'Olilitl.

1\A1.D ]:n)(;E~.-TllP"t' rillge., lwgill ,jUHt unbide of \YOOl]t'lJ .Iiull J1,;lalJ(l, and 1'111\ 0(1' ill a

lle~II'I'y dirt (:1 lim' for ::\latiulcu:,; Huek. Tlip,\" al'(' allllo;;t paralld WiUl Oil(; another, amI qnite dose

log-ethe'r, tilt, diH(all('(' between tllCllluot, lll'i 11 g' OH'l' llalf;\ mik. 'I'h!'y are fnnll l!, fuurth 01' a mile to

Llalf a IJI il(' i Ii 'I'" i(l tll l'acb, amI Iia ,"e dq.th:> of fl"olll ilf'tet'll 10 f[Ji d,\' fathoms, with a 1)l'oke]l, rooky

bottom. The ~hoalest part is dist<lllt allOll I f1 lJJ ill' fWIll \YoOdfli lhtll T,-;laml, and from there

till' ll,'pllt inel't'a;;cs toward the f.;Oll tll,']'n t:'llt1. 'l'hi"! i" a [.l'Oml p:rnlllllllhr eod at all S('a1:iOlIS wlwn

they arl' Oil the coast, the shoallwing a fayorite resort of the roe]'-('.I'll.

lIAlniv JHA1~l:lIlALL';': (-}}{O"L':'IV lwal';; .south hy w(-'st fl'om ::'IIatillieU8 Hoc](, II i",t a1\(:e, allout

thl'cl' mite", amI haH au al'c:t uf not Ulore than t,wo Hen'",. 'flu' ,.,lwiller portion has a depth of

thirly·tln' fat.homs, with gran'l1,Y hot,tolll; 011 tlte ellg1' the dcpth is fortylh'c tillholll8, amI the

!lot tom consist" of rncks antI lllu(l A g"ood grollud t(n' cOli ill ,sllrlllg alld for Imke in summer,

THE DOt""NTLES hellT's I'outheast by (:l;onth half-soutll. distant six miles, from ,Yoodcn Ball

THlawl. It is ahout four mil,,>; ill di:llnett>I', aIHI lJNI rl,y eircnlar ill i'l!alle, with depths of f(H·ty to

~ixt.v fnt.holJH'. 'flw hottom coni'i~t;,; of gran~l and rocks, and is .slHtlewhat UrO];:ell. It is a g-ood

grollll(l to!' eod aud eusk in till' spring- anu fall awl for lJaddoek in the winter.

:o.lINli:H\'A IIUH,-l'li if: is n "lluall gra nlily .spot, 1I0t more than It fourth of a miLe in

with a Ij,'pth of tbid,j-'-1in~ fllt!WUlS, ;-Iud ab()(11111s in eod dnrillg the spring and fall.

,'l()utIHHHltlll:'a~t fmm 1\fatillir.m; Hoek; lLi~tallee, u('ady six milt's.

bKAl'1'; llAXK bear,'! :.'\outli·;joutheafll, di.,;t.ant. t.welve miles~ frotH ~[atjllilms Hock; I"; ahout

t.lnl milt-,s ill (!imnder, aud Ilearl." circular in shape, with (It'pi hs of thirty-nvc tn sixty fatlHlIll~.

'I'll(' 110t!0ll1 i", gravd!~', but, ([Hi te (11)('.\'('11. 'I'lII\ IW_'l1 ."eaSon for fi",bing on this grOllIlfl fol' cod

IIml l:lllik j" t'nml AJlril to .Tnly.

"'IAT')(I~rS Soc'·SOU'WEST GHOVND,-Tltis g-rollnd henr.'! ,-;outh·southwest fnllll ~lalitlieus

J:oek, fl'ull) which tlll' illl1l'l' edge is distant ahout OIix lllilctl. It extends ahout nine uMle~ 1Iorth

awl sonth, l\llll lias about tllc f;aum wHtlJ, b(ling nearly triangular ill sIt~ip(l, [HIll broadest at the

Ilorthel'll "'lid. 011 the northern part there i:> a shoal of about tldrt;v fathoms, two miles long Nlst

alHl WPlIt, amloue mile wille. Sharp roeks cover the shoal, bitt tIte ground is not brokcn and

lhops nfl:' gradnal1,j-' to depths of fiftS anll fifty-fin~ fat!.lOms, !Hul eren to Rbtty fathollls on tIle
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soutbern part. Outside of tlle shoal the bottoUl is ]leutI;yanu grascll;y. This is OIle of the best
fisbing-grounds for cod and haddock in Hlis yicillity. Both tl'U wls aIllI llamJ..lill.es are useu.

INNER BREAKER lics two miles west of the soutb west, }I,oiut of MatinicUll Islauu, llml i" it

rocky sboal about an acre in ext,'llt, with seWll fathoms of water. Prom thc shoal the grouuu
slopes gradually to <kl'ths of [w(,llty-flYe ulld thirty fathoms, nud this Klope ()ftcrs good fishing'

fi-,r cod ill May unu Junc. The oattall! i~ l'oc1r und Inul:'h brol;Nl, heing too sllllrp for trawls.
Tow-HEAD (3UOCND bears Hartl] h~' eust OllG-half <.:ast froul }latluicus !<;lund, from whieh it

is distaut two and oml·half miles. It. has a depth of from twch-o to thirty fathoms; is sOlllCwhat

irregular in shape, witb It YNy rQ(~ky amI bl'ol.en bottom. The gl'tlund dl'sigll~\tcd b.y this name

iii from two anJ oue·half to three miles IOllg, amI frow olH,·ualf to Olle lIIltl OlIP·hulf miles whll'.

It cxtentll5 ill an ea8t by 80uth alJd wcst. hy lJOl'tll (lirectiolJ, and i~ eOllsidl'l'ed one f>f tllC b<:st
inside shoal gronnds for cod and haddock ill llJC baJ·. Hand·lines onlS are used.

The entire bay, between VillalllllWlJ <lml Matinicus amI the Orrell Islands, i,~ full of urokell,

rocky patches of Iisiling-grollud, certail] POl'tiolU'; of which liayc received local name", from the
fi.lshermen of the viciuitj-.

1NES'rERN or GUlo:EN JSLAc....1J RmGJ.~.-TLe nortLern 11OrtiOH of tl.Jis ridg(j lies /Six awl OlW­

half miles northwest by west from )fatinkus HOI~k, from which place it extends about seven miles

in a south-southwest direction. Its grcate8t width ht not over one mile; tlw tlepths Vllrs from
fifteen to thirty fatboms, the bottom being broken amI f()ck;y. Thill is a good ground for cod in.
the spring and fall.

GROUNDS OFF MA1'I::><W ISLAND.

MATlNlO BANK is an extension of the sbore soundings which make out to tlJC southw1lrd
and eastward of MaUnie, a di!>tance of two or throo miles, witb deptbs, outlside, of onc and a

half miles, of twent.,y-three to thirt.y fatboms. l'1e bottom is quite level, consisting of roc1:><,
pebbles, and gravel, and abounds in colI frow March until June. Just off the l:'dge the bottom
is soft and muddy, with depths of forty to jjfty fathoms.

MATINIO Oo:m.-Tbis is a flat bottom composed ()f ooze amI shells that makes off to the'

eUI5Lwanl of the lladdock Ledge amI Shoal, amI bears about south from :M:atillic. Haddock Shoat

a.nd the Ooze arc reallj" parts of one ground, though known to the fishermen uuder different mUlH'S.

The Haddock Shoa.] is now considered poor ground amI is little resorted to. The Ooze fnUll off
grlldualls, r"aching a depth of fifty fathoms on the outer part. It i8 cOl1sideretl fair fi8ltillP>

gronnd for cod and haddock in the sprillg, nnd for cod and hake in the sumlIlcr amI fall.
FREEMAll'S GROUND lies about six and one·half miles cast from ],Ioubesall Isl:md, behn)f'f1

Onw's Ground and Matinicus Western Ground. It, is about tbree miles long, in a nortta'alit

anti southwest direction, and one mile wille. It iueltHll'!'\ a sLoaI of twenty fathoms OIl the

southwcst part, baying a sbarp, rockJ bottom, Ute rest of the ground beiug from twenty-fin'. to.
forty fathoms deep, with a bottom of rocks, gtllvd, alHI In'okl'tl shclls, quite uneven in SOllie

places Bud sIUooth ill others. This is a good ground for cod ill tile ;.;pring aIH] for hake, eod~

alld pollOCk ill the summer aud th,lI.

GROUNDS Ll'Il 'l'Hl-~ I1I!MV])IA'1'~: YWIKITY OJ!' 1Il0I\;DEGAN ISLAND,

MIDDLE SHOAL; POLLOCK RIP, ALI,I:!';':; JSnoAL, and DECKER'S SnoAL are ",mall well)"

patches lying to the eastward of MOllh(lgali and northerly from the Outer Shoal. They !l;1\'C

depths varying foom six to thirty flltholllS, autl generally It tiharp, roe1;;y, <111(1 bl'o!,l'n boltom•.
They are fished On with band-lines for eod and pollock.

SEO III-----3
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Auother lot of small patches lie we<lterly from the Outer 8110111 and close to Monhegan Island.
These are" the OUl!.k Ground, with de)ltlis of from twent;v to thirty-five fathoms; Gnll Rock Ledge,
a shoal of three and three·fourths fathom!'!; Lobster Point GroUIiu, with del)tl1s of :fiffutll to thirt;y
fathoms; Inner Spring Ground, fifteen to thirty fathoms; and Outer Spring GrOllllcl, twenty­
five to thirty· five fathoms. All of these are fi~hed Oil for cod, haddock, and pollock by small
boats, principally in the eurly spring and late'" fall. Not mtolch di~tinction can be, made betweeIl
these grounds, as a boat may fish on several of them in the course of a sitlgle day. The Spring

Grounds, however, are· so near the harbor t1mt the~' are ge,tll'l":lH~' the fitst visited in tIle spriug;

hence the name.

GROUNDS XORTH, :iORTHEA8T, AND flAST OF liIONHEGAN ISLAND.

HAKE GROUND or MUD CHAlIlNEL.-Tbls is a soft) muddy cLaunel, extending from jUlst

outside of White Head to abreast of J\.Ionhegan Is]aml1 0n the nortbern side. The (lellth varies
from twenty to forts·fiYe fatboms, and it was formerly one of the best hake gronnds along the
shore.' It is DOW of less importance. .

BLACK lSLAND GROlfND bears east-northeast from Monhegan lsland, from which the inuer
edge is distant about one mile. It is about ODe mile in diameter, and haa a small shoal of ten
fathoms,. with a sha.rp. rocky bottom in the center. Fmll this shoaJ the depth increases gradually

to the edge of the ground, where it reaches forts fathoms. Beyond the depth of twenty-eight
to thirty fathoms the bottom is gravelly aDd Sllloother. Monhegan Island boats fish on thit:\
ground all the season, fcom spring until fall, cod being caught in the spring, pollock 011 the
!lhnal in the summer, and cod and hake on the edge in sommer and fall.

BURNT ISLAND bNER RIDGE bears northeaat by east fl'OItl Monhegan Island, from whicll
tbe inner edge is distant about three miles. This is It broken piece of ground, with depths
varying from fifteen to twent,J fathoms, the bottom being generaII;y rocky and gravell,)', with
occa.sional mud hole~. It extends in a llOrtbeast direction about fOliC miles, r~acbing nearly to
the Roaring Bull Ledge, and is about balf a mile wide. Cod are taken hero in the sprhlg, frol'lJ.

April t<l Jone, antI cod and hake in the fall, from September to November.
BURNT ISLAND OuTER RIDGE.-This rUDS parallel with tbe Inner Ridge, at a distance from

it of about three.fourths of a mil~. It haa depths varying from five to twenty·fl:ve fathoms; the
bcttQm being somewhat Jess broken than on the Inner BWge. This gronnd is fished On for the
Sllme species as are taken on the Inner Ridge.

ORNE'S GROUND bears east, dil'ltant four and one-half miles, from Monhegan light to the
center. It is about a mile and a baIf long, east and west, and about a mile wide, 'With depths
nryillg frOll tbirty to forty-five fathoUls. On the shoal part the bottom oonei8ts of 8harp rocks
snd fa broken, but on other portions of the ground it is gra.v\'~]y find pebbly nnd quite level.

Tbe sboallies towftrd the E'aate~ part of the gronnd. This ill a good locality for cod.

GROU1'lD~ SOUTHEAST OF MONlIEGA:N ISLAND.

OUTEn SHOAL lics about tbroe miles southeast from Monhegan light-honse. It is circular in
shapo, one and one-half tnilee in diameter, Il>nd has deptha ranging from. ten to thirty-eight
fathoms. A small rocky shoal (If ten fathoms is located. near the center of the ground, the
remainder having a. gravelly bottom••Cod occur bere from spring untn fall, and the shoal is also

a good locality for pollock.
MONBl!1GAN INNER. SOU'-SoUTHEA.ST GBOUND_This shoal bean SOuth.80utbeut front

:Monhegan Ught·lrouS6, from which the center is diatsntabont five milea. It 18 neeri)' et:reulRr in
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shalle, au{l about a mile unJ :l. (}.uarter in diameter. n lias depths of thirty to fifty fathoms and

is shoalest. on the eastern part. This shoal is broken and rock;r, but on the otber partr, of tlw
ground the bottom is gravelly, with spots of mud. Cod and cusk afB the Ilrincipal fish takcll
here, although a few haddock~ 'Pollock, and hal.e arc also caught. June is considered tLw best,
month all this ground for small boats, which usually fish until the~' are driw'n away h;y dogfish.

MONIIEGAN OUTER SOU'.SOUTHEAST GROUND is about Uree miles Qut8ide of the Iuner
SOIl'·Sontbeast, on the same bearing, and is similar in size and SlUIIJe to the Outer Son'·Sou'-west
Ground. The bottom is rocky and mUddy, or composed of hard cIa...-, [ltld the dp}lths range from
thirty-five to fifty-fise fathoms. This ground is I'f'sorted to by tIle S9mp kind.. of fil;h tllilt. an'

caught on the inner shoal.
ltlo~nEGA'N SOUTHEAS'l' GROl.nm beans sontheast from Monhegan Islam], from 1\'IJldl the

ceuter is distant twelve miles. It is nearl} three miles in diameter, and circular in shape, hut
the bottom is so broken, the depths within verr short distances varying from thirty-fiv<l to
seventy·1ive fathoms, that it is 80111ewhat difficult to find. The bottom consists of rocks, gro;n-'l,
and mud. This is considered a good locality for cod from April to .July; both trawls anil hand·

lines are used.
HILL GROU~D bears nearlj' south-southwest nine miles from Matinic, and is between three

and four miles long, southwest and northeast, and about two miles wide. The slJOalest portion
has a depth of tbirt,y-five fathoms, with rocky bottom j but from here it slopes off grad~ally to a
ueptb of fift,y fathoms, with a mixed bottom of gravel, rocks, and mud. Tbe best fishing it ofl'ers
is for hake. Both trawls and hand-lines are used.

GROUNDl:l SOUTHWEST OF MONHEGA.N ISLAND.

MOl'{HEG4.N INNER Sou'-SOU'wEST GBOU!'\D.-'l'his llieee of ground do:lrh'Cs itlS Dame from
its bearings, lying as it does to the sonth·sonthwest of Monhegan Hght·llOllse, at a distance of
about :live mUes j its length in a SQuth-southwest and north·Dort.beast direction i~ about one and
one·half miles, and its width one and one-fourth miles. It has a sha,rp, broken, rocky bottout; and

includes a 'CIT smull shoal of twenty f~thoms and sev(lral other hummocks with somewhat greater
depths. The deepel'lt water is fifty fathoms. This ground is fished on mostly by the Monhegan
boa-hoi in the spring, from May until July, for cod and pollock.

MQ1SHEGAN OUTER Sou'SOUlwEST GUOUND.-This ground bears the llame til'! the last, tbe
center being nine miles di!!fant from Mouhegan light·bouse. It is four miles long, sonth'southwest

and north-northeast, and about two miles wide. The depths range from sixty to eighty fathoms,
the bottom being generally pebbly and qnite level. This is considered a good ground for cod in
the spring and fall, and is resorted to by tbe smalI boats from Monhegan and by small fisbing­

vessels, ranging in size from fifteen to twenty tons, and owned between Porthmd and I81e au
Haute, wlrtich visit these ehoal apots during the spring and summer.

GROUNDS WEST OF :MONHEGA.~ ISLAND.

OLDJEFP.REY'S.-'.rhis is an exlieedingly good ground for fish, and it is said that better fishing
may be obtained here than on Hony other ground of itB size in the Yicinity. In the spring, cod are
mostabUtldant, wbile hake, together with cod and pollock:are taken in the late summer and fall.

This ground bears sontheast:frotn Pumpkin Bock from which the center is distant ahout six miles.
It is nhant three miles long, 80tlthwest And northeast, aud aboat a mile wide. 1'he depth "aries
from twenty't!ve to fifty fathoms, tbe bottom being broken and consisting of rocks, gravel, and
mnd.
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MUND.l';GA~ \VESTERN GliouND.-'l'bi" grolllHl, whkh is of considerable extent, lies about
foUl' and one half miles west-southwest from Monhegan Islan<L It has d(;'l>ths of t went;y-two

to forty-five fatl.lOUlS, the bottom being roek~y and gravell,y, and cOllsiderabl,\- broken in placcs. It
is cOllsidered a good feeding-groulJd for fish, cOlI bl,illg ahundant in tlH\ spring auu hake in the

SUlllIlJer, when dogfish arc HOt too Illentiful. The leugtll of the grouIHI i~ llbont foul' or five mile,;,
alllI it is Hcarl:,' two miles wide on the eafltel'll or widest portion, grauUlll1y narrowing toward the

western end, where the brcadth docs Dot exceed one mile.

nROKE~ GllOl:::)<o,-The cell tel' of this grouud bears Bearl,)' south froUl l~ulUpkiu Island
(clltranee to Boothbay Harbor); difltance, geven miles. It extends fonr miles in au east-northeast

ami west-southwe::;t direction, and ha,g an average width of one and three-fourths miles. The

deptllS nmgc from thirt:,'-fivc to tifty fatholllfl, the bottom being composed of roc},s and Olllll,

Cod O<:CUl' here the year I'(}lllld, awl hake ale taken from ,lllne to St:'ptember.

GRRA'r LE1JGE bears south b,Y cast, distant twelve mile;;, froUt Cape Newagen; it is alJout
fourmile.., hJJlg, 80uth·l;ioutU'itl;,,;t arlit nortll'llorthNlst, alld from one to two mill'S wide, It ill said
to IJ;we a shoul of fourt-een fathollis 011 the Hurtherll edge, and another of twenty·two fathoms

neat the cl~nter. These shoals are broken and rocky, but the maill portion of the ground, having
depths of t1lirt:,- to forty-five fathoms, II< mostly composed of sand, and is quite level, sloping

gradual1;y toward the ed,ge. 'fhis i8 a good ground for haduoeK and cod in the winter and for
cod in the sprillg; a few }lolloek are also tal(cn at times.

GR01TNDS BE'l'V,'"EEN MONHEGAN lSI,AND AND l'EMAQUlD.

MIDDLE GRQUND.-,1.'hig piece of shoal ground lies about in midcllunuel between Monhegan

Island am] Pemaquid, and has a shoal of three fathoms OIl the eaRtern part" where the water
breaks in heavy weather. This shoal is called Moser's Lellge, amI ill broken and :rocky, but the
ground slopes off graduall,Y to the soutbwest, fCaching a depth of forty-eight fathoms, with a
bottom of gravel alJll mud on the deepeHt part. The ground is about two miles long, southwest

and nortlwaflt, RIld abont a mile wille. Boats fi8h here for cod aud haddock in the spring.

,JOIlN'S UEAl) GRomm lies about four miles south-soutllea8t from Pemaquid Point. it haB
depth!! of twenty-tiYe to thirty·five fathmns, with a sand:,' bottom, and is a good 10calitJ-' for cod
during April uud 1\1ay, when it is lllUch l'esorted to by small boat!'1 from Bristol. 'Illia ground is
cirCUlar in sllltpe and about oue mile in diameter.

\VIII'l'}; ISLAND GnoUND bears east-southeast from the 'Vllite hl1amls, from which the mner
cug-c is di~tallt about half a mile and the outer edge about four miles. In outline this ground
iK triangular and somewllHt resemhles a harrow, beiug wide~t at the outer end. It is very brokeu
and mlCveu, the depths ranging from !?ix to thil't.y fathoms. In some places the buttom is
graYellr, lmt on the shoals it COlll'li<lts of sharp, broken rocks. 'fbcse small, rocky spots are

known by other names, for illstance~ Brown's Head Ground, on which the fishcI'l1161lcatch a

few rock-Cad, and a IIllluber of others which arc resorted to hy SJnllll hoats.

GROFNDS Ql"F SEGlTlN ISI,AND.

HILL G ROD r>D bear~ 8onth-soutlntest from Seguin Island, l.1i"tauee about three miles. It is
three miles long, south west aIHI northeast, and about three-fvurth8 of a mile wide. The depths

range from tweh'e to twenty·three fatholUs, and tho bottom is unen'u. The nortueast Dlut is
Yery rough, with scveral !?hoal spot~,baving de]ltbs of twelve to fourteen fathoms, while b6tween

them the depths vary from twenty to twent.y-three tat,holUs. The sout11em part; thongh rocky, is
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more even than t.he 1I0rtllf'rll. Cod, hal,t" awl ]lOlloc],: arc the principal fish found JIE'rt'. Both
trawls and hand-lint'!> are m~f'd,

SEGUIN Sou'SOU'W:ESl' Gnot'ND lIN11'1:' soutksoutlt'Oest fl:om the western part of Seguin

Ishmd, from 'wldeh the CE'lltC'r is dif\tant four milt·fI. It i8 a rocI,;y shoal, about one-half milo

long hy two hU1Hlred yunls ill width, ,,-jtlt H shoale-I" p()rt.ion ill tlw ccnter about one-halt' acre in

('Xh'llt. The marks are Elwell'" Hoel" to\whing He wc"t, 8ide of 8e~uin, and Fuller'!:! Rock,
touching' the southC'rll p;lrt of ]~f(]ll Ilt'ild. TIle l]ppths r;lllp;e fi-om "e,en to fourteen fathoms.

'Jlds groLlml is l'('iwrte<l ttl b;y hO:1 t th;llt'rtlH'1l ill I';f'ptClIIhN for nwk-cod, fishill)! wholly with

hand-lines. It is l'vidently a SO[lt1H'olithwe~t cOIltimwtio!l of thl' Hill Ground.
SEGUIN RIDGlc lwar,;; alJonl >;OlltlJwH~t· by l:iouth frOlJl Segnin blaml; distanee: Ii little more

than tlJree mill'''' It i" about one mile long ill an east·I>outhel!!>t allil wcst·northwPsl directioTl,

llml OlIl'·fourtl1 of a llli1~l broad. It cOllsiMs of ,t Humber of small, rocky hummocki'l, -with dl"ptlts

of ,Jill(' to h'\H'tP('Jl fatllolllA, 011 whieh eod arc t akl·ll by tIl(' "nlfl 11 ,hoM fishf'f1TlPll in tlli:' fall.

SEGrU'i UIwrND h'ars ;;(mtliWt'14 lly Hintll from Rq"uin lsland, how "hieb HUl ccntl'1' is
l1istallt. alJout· SeYCIl miles. It is ahout four miles long, 80uthwcst anu 1l0rtLt':},,!, and a lit.t1e more

lImn two miles broad in the wide"t part. There is a 8mall hummoek, cantil Dumper's Island
Gronnd, OIl thl" lIorthem cud, with a depth of thirtet'll fathoms. TIl(' northern part is mostly

rocky, uut toward the south tile bottom is gravelly and shlping, 1'(1 that on the midl1lQ and

:<outhern portions there are depths of thirty~five to fort y·n n', fatholllf',_ ('Oil, hakt', haddock, and
polloek are taken OIl tlW8C glOulld~, wllieb are cOIl6idel I'd to furni ..h the lwst fishhlg in the

Yieinit~' of Seguin Island. Both trawls and hUlHl·lillcs aro used.

McIN'l'lRE !{EEF llelll'S soutll·sout.hwest from Bal(lllrlld (Cape Bmall Puillt) j distance to the

center, four antI one-half miles, It ill two miles long, nortllf'ast and southwest, by one-balf mile

wide. 'I'his reef is \'erJ-' broken amI hummocky, with H rocl;:y uottom, amI depths of water ranging

from fourteen to twenty fathoms. It is resorted to bj' the fUllltll,hoat fishermell of Caf',CO Bay.

who fish for cod with hand-lines. Just to the eastward of tltis is a piece of hottom (:.Olnpo,'lcd of

hard mud awl shells, where hake are mma,lly quite abuml:tnt ill the snlumer.

Cow GROUND bears nearl~' f',ontlJwest from Bald Head, from which the center is distallt six
and one half miles. This ground is nearly four miles long, in a northeast and southwest direction,

and about one and one~half miles wide. The northeast portion is rocky and rough, witll d~~ptb8

valj'ing frum sixteen to eighteen fathoms, while on the BOuthwest part gra,el and peubles

predominate, and the bottom slopes to depths of twenty tu tbirt.y fathom8. Cod and Jlollock are
the principal fish occnrring here.

MURR Hun bears south by west one-qnarter west from Small Point, from which the center

is distant ten and three·fourths miles. This ground is three miles long, north amI SOllth: amI has
an average width of one and one~half miles. The depth!:! ,aI',' from thiet,v·four to forty-live

fathoms. The inner part of tbe Hub is shoalest, and there tIle bottom consists of sharp, broken

rocks. From this shoal the ground slopes gradually to the south, where it is tlOlllp01;Cd of sand

and gravel. Large quantities of marine in,crtebrates, affording food for the fishel'l, are brought

up on the fishermen's hooks here as elsewhere. Cod occnr from spring until October, hake from
June to qctober, and haddock dUring the winter. Trawls only are used.

TAG GB-OUND lies between the Broken Ground and Seguin Island, llearing east-southeast
from the latter~ di"tance, five miles. This 113 a nanow; rocky ridge, ahout two miles long in a
north northeast and soutb-6outhwest direction, with an uneven llottom amI with depth>! yar:ring

from fonrteen to thirty fatboms. It is principally frequented by small fishillg boats.



38 FJSllING-GHOUNDS OF NORTH AMERICA.

~..

!

KETl.'LB BOTTO:-.I.-'fhe center hear/; SOil tIl hom Seguin IsIlllld, from which the inner edge

of the g'Nuna is distant tell miles. Its hmgtlJ is tweh'€ miles ill a north ami south direetioll,
and its 'fidth about teu miles, the sLape of tlJe ground bt~il1g' nearly drcular. This is au uneven

piece of bottom, cOlJsisting of rocks, granl, lIlul mud, the depths ranging from twenty·five to
scventy-fh-e fa thoms. '1'11i8 is cOJlsidcred one of the hest, if not rhe hest, fishing-ground on this
part of the coast. Cod are tIle mogt abundallt fish and are tal>Cll the year round. Haddoclr
nboll1ll1 in till' wiutt,r. ::\lore fish arc takcn from this bottom thall from any other single ground

III tlit' Y ieillit.y of St>g'Uill. Harpswell :loll(] Portland boats fish llen'.

GHOFt\llS OFF CASCO lJAY.

\\' E~T COll LEVGE conslsff; of a SUCCl;'l'l>iOll of rocky putehe;;, extending about four all II

tlllc-half wileOl ill un t'H~I-nortllea~t null west·southwest tliredioll, 'with a width of about half a mill',

the wlltll\H)~tt'l'U end of width beal's 80nthNlllt three·qnar1(~ri-; Routh from POl'thmd Head light;

dist:llIce, fimr and t]JrCI'·1lHuths mile". The HortlJeastern extremity lies flOm "ix to seven miles
f:l:lst·south":lst froIn rortland H"ad light. 'Ihe sboalest portlou of this ledge bas a depth of
lburtebll tll t'igh (eell feet; au other 1'u-rts the Ih'ptlls vary from fiye tll t'fcnty-two fathoms. The
bottom is irref.{ular alld eOlliposml of rocks amI gravel. 'fllis io; a f~t\'orite ground for small·boat

market fishermen froUl Portland, cod awl haddock being the fish principally taken.

fiIUJUl'iDS OFF CAPE PORPOISE.

L,ying oil' Calle Porpni!i{" \)etween the hearings of southeast alltl south-southwest, and at

distances "ursing from six to eight miles, are a number of small , rocky or pebbly patcbes of

groUlltl, hUYing deptbs l'allgillg frum eightep-n to twenty·five fatlwills. During certain seasons

the;v abound in cod and lmddock and are visited by the fishermen of the vicinity.
l'AI\TER bears south fi'OlIl Calle l~lizabethl from which tho center is distanL eight miles.

It IS from two to three miles in diamcter, witb a depth of abont tort:,' fathoms, and a bottom

of rocks and gravel. .All ex(:dh:llt fishing-grountl for eou in the flpriug.

OUTER AKD INNER BVM1lo.-These are two small, rock,}' pa.tclles (large enough for only

a single vessel to lie upon) bearing northwest from the 'fraeadia Ground, from which they are
distant two and one-half and U)ree miles, respectivelYl the Outer Bumbo being the nearest.

NvunLE RIDGl<:S consist of four or five oalTowl roeky tillges, bearing southeast from the
Nllhhle, 8Dd extendiog iu tIle dil'eetioll of Boone lsland; tbeJ' begin near the main shore and
extcutlnea.rly to the island. The depths of water upou t.hem vary from eleven to twenty fathoms.
These ridges are mnch resorted to by sIDnU vessels and open boats, and good catches of cod and
haddock arc made iu the spring and fall, hut e8pooian~' ill t.he latter seaMn, when both trawls and

hflnd-liues are used.
CAPE Po"POISE PEAKS are a number of small, rocky pat<::hes, uearing about southeast froIll

Cape l'ol1lOise, froIll which they are distant four to five miles. TlJese spots are in depths of
twt>llt~· to forty fatboms, are' considered good grounds for cod, LaddO{:k , and cusk, and are milch
resorted to by the boa.ts and small vessels of tbe vicinit,}'.

TnAC.ADIA hea.rs nortbeast from Boone Island, from wb.id it is distant fi .....e miles. It is
oll(j·balf mile in diamet.er; bas a. depth of flftS fathoms, and a bottom of rocks aud gravel. A

good haddock ground tllC eutire year.

BLUE OLAY bears south-soutbeast from Boone Is.land, from whieh it is dilt'tallt eight miles.
This ground is nearly square, and four to five miles across, with depths ranging Crom Cody-eight
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to sixty fatholliM, and a bottom of tough blue dar. 'rLi!> i.s the oest winter haddock ground ill

tho vicinity, and is much resorted to at that seaSOll by the haddock trawlers.

DUCK ISLA.ND RIDGES.-These are two narrowfrocky ridges mnning out from Duck 1I;1a])(1

(one of the Isles of Shoals) in the direction of Boone Islam}, reaching to within a mile of the
latter. '['he depths range from twenty.fi\·e to thirty fathoms, A good ground for haddock an(1
cusk in the winter and spring, amI resorted to by open boatel, awl ahm by many large ve.ssels.

BOONE ISLAND HOCI{ GROUND begins one·half wile to tlie €astw';ud of Boone Island Ledge,

amI runs in an east-southeast direction for it distance of two to three wiles from the ledge,ha\'ing
a bottom of liliarp rocks and elaj'l and depths ranging from fort,y to sixty fathoms. 1tis f,lonsidere.l
an exoollent .fisbiug.grouml for cod, haddock, and cusk, and one of the best whiter haddock
grounds in the vicinity, at which season it is re,sort<l;ld to b.y tile trawlers.

TEN ACRES bears south from Boone Island awl east from tile Isles of Shoals, tllese cross

bearings meeting Ilear the center of the ground, wllic11 is about fh-c miles ill diameter, with a
smal;, rocky shortl (one-fourth mile wide) in- the middle; on this shoal there is Ii depth of eiglltel'll
to tweDt~~ f",thoms. The bQtWlfl. arOUllU the S.hC011 CQ11Sii\te. of clay and mud, aud e.lopcB gradually
to dept.hs of fifts to sixty fathoms Ileal' the edge. This is a good fishing-ground for cod,
haddock, eURk, and pnlloc"k, while on the IlIuddy bottom slltTo\lluling it large quailtities of bake
are, taken.

In addition to the aoo,'e-described grounds, there are iu \Vell's B<lj" se>eral small, rocky
patches of less importance which are chiefl;r resorted to OJ' 8111all- boat fishermbfl.

1, THE COASTS OF NEW HAMPSHIRE AND MASSACHUSETTS TO NANTUCKET.

IpSWICH BAy.-Iptlwicl.l Bas, from tile north side of Cape Allu to aoout T'ortsulOuth, is
resorted to during tbe wint~r season 0,)' large schools of coil, Which vil;it til is region to 8pawIl.

The shore soundings of the bay gradually deepen outwards from the luud, reaching uepths of
thirty-fiove to forty fathoms at a distance of six to seveu miles froID shon'. Within this limit,

the bottom is wainly composed of sand, although there are numerous rocky. Ilatches between

NewburJ'port and Ca.pe Ann. Be,)'ond a deIJth of forty fathoms, however, tbe bottom consists

mostly of mud. The principal eod:tlsbing-grounds of Ipswi(~bBay lie off the northern shore, from
Newburyport to the entrance of Portsmouth Harbor, at flo distance of ODe and n half to 11\'e mile~

from the land, where the water is from twelve to twenty-fi've fathoOlS ueep. Cod are also taken
abundantly on the ledges at the south. A large fleet of >essels engage in this fishery ill winter.

Prior to 1880, trawls amI baud.liues were uuiveI1laIly used b.y the shore fleet, bnt in that ;rear
gill-nets were introduced with good results.

The area of muddy bottom outside is generally 3 favuriw fishing-ground for hake in the late
lmmmer and fall. This fishery is participated in by the open-boot fishermen of eastern Cape Anu

and the Isles of Shoals, and by small vessels coming from more" distant places.

lfAS8A.CBUSETl'S B,H'.-The larger part of this bay, inside of Stellwagen's Bank, bas $

waddy bottom, on which large quantities of fish are ral'ely takeD. Farther ill, howe,er, on the
"hOfe80Undings, especially betweeu the entrance to Boston Harbor alld Plymouth, exist IlnID{'NUs.

l'Qcky ledges, which. are favorite feeding-gl'ound@ for cod ill tlte fall and winter. This region is

frequented by the Swampsoott :8eet and by other vessels supplying the Boston market. Near­

tbccenter of Cape Cod Bay there is a rocky elevation, on which cod are tnkeD, and numerouS

other ledge.sof larger and smaller size lie oft'the Eouth side of Cape Ann.
Herring niaketheir appeara,nce- about Cape Ann inctbe month of 8€'pt€lllber. They come irt

large nuDibel'8, and remain about two weeks, the best fi~biDg, bowe.-er, continuing olll:r about
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OIle week. The ~ehool then nlO'n~s slowly inward towaru the lu'ad of the U11.Y, the last fi~h being

taken usnall.r in the vicinity of Minot's I,edge, off Boston.
The mackerel, in the course of their autumn migrations after leaving the coast of Maine, pass

ill by Cape Ann and enter l\Iassaehnsetts Bay, wIlere they are generally taken in large qnantities
during October and November, hy VC8ilelS of the regular mackerel fleet, nsing purse.seines.

(i-ROUl'lDS IN TilE VICINITY 01" EASTERN POINT, CAPB ANN.-Old Man's l'asture bears
8011tl.ll'rlst, distant fi,e miles, from Eastern Point light. It is about three-fourths of a mile long,

nortb-nortlleast and Routh-southwest, by oTIc·thinl of a mile wide, tho average dcpth of water
lwing twent;y-four fathoms; the hottom is rough and rocky. Cod occur here tile entire year.

Wc~fcrn Part Ri.dgc lll'fll's sonth 1))' east half east from Ea~tern Point light; dist,allee, about
nine and one·fourth miles. The length, northeast and south~est, is one and oue-half miles, and

tbe average width three-fourths ora mile. The average depth is twenty-nine fathoms, the bottom

being broken and rocky. Sma.]l vessels :mrl open boats viRit this ridge for cod and haddock in the
;;;UUlnH~r.

Harts Growul hears south halt' east froll Eastern Point li~ht; distance, five and one-half
milcs. Ito; lHugth, in fin eflst-Ilortheast And west.-southwest direction, is tllrl~e-fourths of a mile,
:1lld its width tllle·fonrth of a mile. This is a rocky patch with a dppth of water of about thirt.y

fathoms, and is ,isited by boat. fi:;herrnen fol' haddock in tllc summer,
Eagle Riage lies SeV('11 alHI two-thirds miles south by west from Hastern Point Jig-ht, and is

one mile long, Routheast ltnd northwest, by olle-third of a mile wid(~. It has an average depth of

twcnty-live fathoms and an uneven rocky bottom, and is a favorite winter ground for cod.

Inside of the above· described grounds, at all average distHllce of two alld one-half miles
frOlll East~rn Point light, and bet~een the bearings of south half east and sout.hwest, are a
Humher of small rocky patches, with dept.hs ranging from ten to twenty·five fathoms; designated
as follows: Brown'g Ledge, Spot of Bocks, Stoneu:all, Saturday Night's Ledge, artd Burnham'IJ Roek$.
Still farther ilt are two other shoal Elpots, bearing nearly west f!'OIn Eastern Point, one of whioh is
distant about tllrer-fourths of a mill', the otber a little more tllitu two miles. Each of these has a

depth of about elenn fathoms, the former being called Elt1'cnjuthom Ground, and the latter;
.which lies only half a mile southeast of Kettle Island, Kettle Island Ledge. Both of these patches
are fishp:d on by the boat and dory fishermen, using hand·lines, for cod in winter and for haddock
in summer.

Numerous other rocky hnmmocks, of very limited extellt, are located eaBterly of the grounds

already describelt and within a few miles of them. They bear local names, and aN less frequented
than tlHl larger areas, and the fishermen only renell them by mcanfl of nOBs-bearings from objects
on land. The chief winter.grounds for cod in the vicinity of Eastern Point. are Old Man's

Pasture, Eagle Ledge, and Brown'/; Ledge.

STELLWAGEN'S BANK or MIilDLE BANK separates Massachusetts lIay from the Gulf of

Maim', ftnd extends from near Cape Ann to near Cape Cod. The center of the bank bears about
SOUtll by {lust half east from Thatcher's Island, and north uy west half west from Highland light,
Cape Cod. The southern point of the bank is distant about five and one-half miles from Rac-ePoint,
Cape Cod, and the northwest prong reacbes to within about twelve to fifteen miles of Eastern

Point, Cape AmI. The shoaler portion, with depths of from nine and one-half to nineteen

fathoms; i~ sevent~en and one-half miles long, in a north by west and south by east directioll, and
has an average width of four miles. This lJart of the bank is sandy, I)ut on the eastern slope, in
depths of twenty-five to fifty·five fathoms, it cOllsi8tS of coarse Rand, grlwel, and pebbles. On tIlis
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grM'eUy slope, for a nnmber of years; lluddock alJd cod wpre takClI in abundance, tile forlllcr ill

winter, t.IIC lattl'r in fall and spring'. The fisher:)' WUl:i eOlltifluetl Oil a large scale until a., late ai;
]875, and is ('"en now carri,'(1 on to a greater or less l':xtent by fLe smaller yessels composhJg tlw

coast, .fleet. 'I'he grounds off tlle fOU!iU'I'TI ('1l0 of f he bflllk, and lwt'l'l'I'I'Il it and Race Point,

abound in cod in the fall and winter.

EAST SIDE OJ!' CAPE COD.-The sea bottom oft' the ea.~t sidc of Cape Cod is sand~-, alld SJOpb

off gradually from the bea,eh, reaching depths of tllitt.\" to fott.\' fathoms at distances of fl\'!'

to seveu miles from land j below Chatham the slop!l is ewn 1Il01'C gradual. Within these limit ...
good catthes of cod are occasionally obtained, and tli e sa lillO., i ~ trne of hadtlod:, tli 011 g:lt to II

less exteut. FartlIt~r from shore, in depths of forty to tigId Y f<l tl 10III IS, allil fl'om a point fight

to ten miles off the highIa.Jlds of Cape Cod to fllJotber poillf lyillg t Wl'll1y 1ll11N{ 01' more east·

southeast of the Cbatham lightR, there is oue continuous Rtretch or t:xcelh'llt winh~r haddotk

grounds, ~hich were first general1;y flshecl upon about 1870. Prom that time nulil ahout four or

:fin> years ago, the"e grounds were much resorted to dUrJllg the most of the willter montlls, and

they still afford abundant catches to the vessels of the shore fiN't.

MORRIS LEDGE, lying to the eastward of Chatham, is a fayorito loeality f()r eertaill eodfisher­

men during the spring and early summer.

Two "1.'11" excellent, fishing· gronnds for cod lie off the Routhra"teru llUrt of Cape Cod j one of
these is situated close inshore; the other is all off·Bhorc ledge. 'J"l){'y an:~ d{'B~ribl'd us follows:

OUTER CRAB LEDGE.-The ccnter of this ledge lies nbout fourteen miles east· southeast of
Chatham lights; it ex.tends about five or six. miles in a north und south direction, and is about

one mile broad. The depth of water ranges from nineteen to twenty-Uree fatbollls i the bottom

is rocky. Oorl are more or 11.'158 plentiful on this ledge during the entire year, but are fished

for during the fall, winter, and spring, the same fishermen engaging maiIlly in blnefishing

during the summer. The boats used nre large cat-rigs, of twenty to thirty.fi\"c fl'(~t, in length,
and belong mostly to Chatham; a few also hail from Earwich. From se\'enty to eighty boats of
this character may often be seen about this ledge at tbe same time. In former Jl'ars, this ledge

was frequented by large well smacks, of thirty to fifty tons burden, belonging to the south shore

of Cape Cod. It is now occasionally resorted to by large Gloucester Behooflers.

POLLOOK hIP GROUNDS lie hf.ltween Pollock Rip light-ship ana Showlful light·slJip, and

extend northward to Pollock Rip SllOal The extent of theESc grounds is about three mile<> ea.st

and west and two miles north and south, the depth~ of water ra,ngillg from four to twelye fathoms,

They are flBhed upon during the Bprl~a.nd fall by cat·rigged boafs from l\lonollloy. In stormy
weather Chatham boats also frequently resort to them, instead of going to Crab Ledge. Late in
the spring and early in tIle full, the cod move in nearer sLare, and may be caught between Brush's
shoal and Monomoy light. In the winter, however, the cod entirely leave Pollock nip Grounds,
and move into deeper water. .

NANTUOKET SHOALB,-There are three principal codfisbing-grounds included in these shoala,
They are as follows:

Groot Rip lies about thirteen miles east h;y south one-half sonth from Sankaty Head, Nan­
tucket, an(l is about five miles long north Rnd !lOuth, and three miles broad. Ovc,r this area the

depths are only nine to eighteen feet, but fishing is mainly carried on around the edge of the

~hoal, in depths of six to twelve fathoms, where the bottom consists of gra\'el and shells, covered
with sponges, kelp, etc. This region is visited mostly by we,}l smacks from the ports of Long

'Island Sound, whieh fish more or less during the entire year, and carry their catch alive to New

York. More fishing is done here during the winter and spring than at. otll(\r fl.{'aRona.
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Fishing IUp i" au dOllglJ.te bank, situated allOut twenty-nine mileg south~ast from Sallkaty
Beau light.. It extcnds about ten miles ill a northeast and southwest direction, aIltl i~ about aIle

and ono-hulf miles uroad; tLe depths of wuter upon it '\'ary from foul' amI three-quartN's fathoms
to eigllt and tlll'ce·quarieri; filtl.wms. Tlw cll<lmetcl' (If /lw buttom is tIle same as UPOJI Greut Hill,
and it is y hited 1J~- tll(' S:llll~· fled of Ji;;hillg;-V('~sel~, :lIld al;;u oeeasionall.y by smlu·.l;s from

Xantuck,·i.
FlIt/pli' ]JulIi.: lies about tllilty 'cjgllt milc~ J;OutheuBt oIle·IUl-1±' sonlh of San I,aty Uead light,

antl agrees IILQre or less in ~ize, shape, treIHl, and clinractN of lJOUOIll 'with lrishillg Rip. The
depths of wa.ter l'lwge fr-om tell tv seventeen faUJQllJ$. It is l't'l';Ol'!Pfl 'If) m·cIlRinnnlJ.r hJ' the mUDC

fleet of smacks that yh;it tile two preceding banks.
Strong tidal currentr; flow o'\'e1' these tilree uauks, tile floud tide uUllling- north,·ast· 1111\1 the

ebb fiontlrwN;t.

8. TIlE GULF OF MArNE.
•

Tbe Gulf lIf Main,~ e(jll"titllt~c; U1W of Hu· 1JlO~t important tislJi U);!;' lire-as of tile eastl'ru coast of
~OL'tL America, hotb frolli tbl' ahlllHlallce of fh,h which r('l'\ort to it amI its close proxilnity to

Iitlmerou8 larg0 and (~lltel'IlrilSingtis}1illg IJorts. It ilS ncarly rcotangrrlar in shape, beilig horuered

on the north and 'we"t hy Maine, Sew Hampshire, and Ma"i'juchusetts i on the south b~' Georgl-"s
Dank; aJld 011 the rust by Nova Seotif1~ :Drown's BUDk, (\te. Its gn,Mest lengtb js from CllPC Coil
to Cape Sable, the dist::l.I1ee between 'IheM two points beiIlg about two Jnmdred and fifteell miles.
The avc.rnge breu\Hh at right allglcii to this line is about eight~, mHos. The area of the Gulf is,

therefore j more than se"t:'1Jteen tl!olll;:\nd square miles, all of which is Inore or lesa available for

(hoLing' of orlQ ldnd or another. From the sixty-fathom Jine j whidl lies from twelve to twenty·five
miles off the {:OrtKt~ the bottom deseelHls rapidly in some parts, in othElrf! more graduallYt to depths
of one hundred to one hundred alld 8bd~' fathoms j ncarl~' all the deeper tracts ha.ving It bottom
of mull, on portions of which llak~1 ar(l sometimes allUndant. To the llOrth of the center of the Gulf,
along a Hne running more or less \lirectIy from Cape Ann to the JJl(luth of the Bay of Fundy, are

<listributed a Dllmoer of elevated, gr8l"en~-, rocky j)ittdws of greater ot' Jess size, which are
dl:lseribed below, anti on which COil !lnd haddock feeti in immense llUmberO!. These grouuds are
mainl;r visited b;y Te:;>wls of from fifteen to fit't,y tons, belonging to the :Kew Ettgland fisbing
fleet. The mackerel fisheries of the Gulf of Maine are DOW the most important in the world.

From the first of June to NoYember, tbis species of .fish is more abundant bere than el~whero

along the coast, amI the .schools arc ,.u.stributed o\'er the whole extfmt of tb~ Gulf from the sbores

outward, irreapective of the depth of water. The sbaUow·wa·'tt>x fishery is described elscwherl',
but it is in the deeper waters, wlJCre the immense purse·seines can be freely used, that the hlrge

catches are made. J~ormerl:f, the Gulf of Saint Lawrence was most resorted to by the mackerel
catchers of our ports" but since 'Ihe intmduction of purse-seinel> for the capture of this 11sh, the

shallow waters of the Saillt Lawrence base been hugely deSerted by the yessels of onr :tIcet,
wbich have been ablo to obtain much more profitable fates nearer home.

Herring also abound in the Gulf of Maine, where they used to h\~ taken in gill-nets for use as
bait by the fl.~hermen at anchor on the cod grounds. This was at one time the principal method

resorted to b;y the fl.slterffi<>n of the Gulf of ~Iaine for securing bait, but now almost all the berting
so used ate obtained froUl' the harbors and islands along the shore.

GB.J.ND MANAI\' BANK.-Grand MaDan Bank lies at the entrance to the Ba.yof Fllnuy, and
hears sOllthwest on('·balf south from the southwest bend of _Grand Manan Island, from which the

nortbem part of the lJank is fifteen miles distant. It is ten miles long and five miles wide, and
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e::delHh jn a southwCbt anu llOrtheabt Ilirectiou. 'IIHl bottom is mostly (lOlllPOsed of stolles and
gravel, aud tbe depths of water vary frOll1 hnmt."·fonr to forty-fiv(ll~lthollls. The tides are fJuito

stron~ over this hank, iJut not sufiicienily so to prevent trawling. Cod and pollock are the
pl'iIlcJpal fh;h OCCUlTillg here, CllS);:, IHlke, Lalluod;:, nlHl halilmt beillg' less plentiful. The
fishing season is from April to October, during which time the fh;h COllie on the bauk to fb~o..

III the spring, the fish are usually most ahundant on the southweRt portinll, but later ill the seW;Oll

the !Jest flsIling is generally ohtainell on the other t~lId of the ground. This bank is a Llvori to

fishing-gnlUlH} for that class of slUuIl vessels knO\.ll ali the sLort\ fil,;hermell.
GER~1AN EAI\K,-Although this hank is no!, IHlIlally laid down Oll the l'LuU8, it is one of lhe

Illost iwportaut- in tlle Bay of :Fundy. If, bt-'<lr~ ~0\lthea8t frOIll Bakcr'.s lslullu light, lIfount
Desert, frOID wilicL tile norlllWl'st part is alttmt fifty-two miles distant. Tile length is about.

fifteen miles and t be willt b IIi lIC to ten miles. Jt. lies between 430 38/ auu 4:)0 ,Jj;y 1I01'th lati tuue.

aIllI 6Go 58' anrI 670 liV west longitude. There art.' from sixty,fi \-e to one hUlHlrco. fathoms of water.

The bottom is mostly a tough red clay, but with spots of mud, sand, granJ, am] ]lebhlcs on sOllle
parts. The tides set out ano. in over thl; bank, to and from the Bay of I~und'y, the ",bh running

about, 60uthwest- amI the flood northeast, hut tIle currents are not- so t.itI'Ong as mig1lt be eXpeCl(~\l.

Cou, llake, cUl;k, and ltaddock are tue 1h;lt chiefly taken, but a fpw lmlilmt and pollock are

occasionally canght. Tlte fisLiug season is from April to Odober, although fisb are usually most

abunda.nt in tile spring. This bank is mainly resorted to by vessels from the coast of ?lainc,

but is sometimes visited by the Massachusetts fishermen.
MA.RBLEHEAD BANK.-This fishing-ground, whicil is quite all iwpurtaut uue for the ShOl'C

codfishermCIl, is not laid down Oll tl10 published charts, and the fisilermen who visit i~ art',

therdo,re, probably the only lwrsons familiar witb its location and t'xhmf.. The ground, wbich

they call Marble,bead BllDk, is 8ituated between GralHIl\fanan and German Banks, the shoal water
hearing south-southeast from l'Ifoos-a-Bec light, antI being distant thirty-two miles. It is about
twelve to fiftCl'Il miles long amI seven or eight miles witlC', and lies between 440 00' and 440 10'

north la-titalle, and 6{)0 5S' and 670 13' west longitude. There arc fl'Om thirty-five to seventy

fathoms of water oyer it, and the bottom is mostly clay and gravel. The fish which OCClll' in

the g-reatest numbers afe cod, pollock, amI baddock, but- with these are also found more or 1I-'ss
hake and cusk. 1'he best fisbing is generally in the spring and em'ly summer. The 811me class of
vessels, the shore fisbermen, which freqnent Graud l\Ianan and GCfmuu Eallkl> a.lso resort to this

bank, but occasionally those of a larger Bize make OIlA or more trill!; to it during the summer SE\IlSOll.

JONES' GROUKD-This is quite au import-aut fisbing-ground for cod, and, though of compara­

ti n'}Y small size, is JllllC~ l'e8orted to by many of the sllme vessels that aIso .isit the other ballks
in the Gulf of :Maine. The'weilwrn part bears soutllea.st from Haker's Islauu, from which it i:s

distaut thirt.y·two mi1es. The entire ground is about ten to twelve miles long, northt'lu,;t amI

southwest, alld,fhe miles wide. '1'he depths :range from fift,y t{1 one huudred fathoms, and t.he

hottom, which is quite broken, consists of roclks, gr::l.vel, and Illud. On tlte northeast part of the

g-rollud, where the depths vary from fifty to seventy fatboms, t,he bottom is roeky and rough.

This part bears southeast b;r east, one-balf east, from Baker's Island IigLt, from which it iii
distant about thirty·five miles. The entire ground furnishes good trawl fi!<hing from tho first of
May to the last of September. The principal fi$h taken are cod of large size; a smaller amoullt

of hake, cm;k, pollock, a·nd hadl10ck are also Reenrell.

CLAY BANK bears southwest by WeI>t from Mount Desert Hock, from which tLe center i$

distant seven miles. It is four miles long, west-southwest and east·northeasl-, h.y two miles broad.
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Tb(\ depths Bl'(', fifty to eigllty fathom"'. rmd the hottom I'oll",i",t s of h:wrl day. The priHcipal fiflh

taken here are cod.

B,nrK COMFORT, widell is a l:Olllparatiwl,y litth\ Imowll fh;hillg'-:::rouml, lJl~ars southeast by
f'ioutll fnlID :Mount Desert Ifod.; distant tlrirtet'H miles. It il': I':aid to he allout five mHes long,

ROuthwesf. nTHI 110rthcast, by thre('. miles wide; has a harll gravelly hottom, and aellthR ranging
from Bl'yenty-five 10 eight,," fathoms. It j~ considered an exeelJl'llt TIshillg"ground for CDU in t1\(\
spring and Bummer, but is JC:;IS frequented than somll other !nealities, sirwe its small f;lze nmd~'rB

it uiflicult for the fishermen to find it, except uuller the most fayorable circumstances.
JE}<'FREY'S BAJiK.-This bank, which lies east of Cashe's Lel1g-e, is of comparativel.)' lit~lt:'

importance as a llshing·grouml. It is about twenty mites JO-:.Jg, sonthwcHt and northeast, and t{'on

miles wide, tbe northern and southerll limits being 4:3° 30' ana -13 Cl 1I:i/ north latitude. The

eUl~terll edge i~ in G8C 2[jf attd tbe western i u (j80 45' WC1>t longitude'. The bottom, whieh is

~omewhatbroken, is composed of mud, sand, ,e;m\'cl, and Jle1Jbl~>s, the t1epth", ot' water ranging from.
thirt.y-lj,·e to -sewmtJ' fatlwms. Coil, }1:uldock1 lwlw,:w,} (~ll.~k am tllfl m0<.4 abllllfl:mt ush; smue
pollock are canght, but halibnt are rarely taken. Tile k>~t ~ea",()l1 is latc in the spring- nnd early
in the lmml:ner, before the schools of dogfisl1 strilw in, after whidl bnt few fish ean he ohbined.

Tbis bank is resorted to L.y tIle smaller·sized "easels, from fifteen to fifty tons.
KEWFom-;n AND }IONREGAN FALL GROUNDS are evideutly parts of J e:ffre~"s Bank, ar:col'diu~

to the statements of intelligent fiHhermeu who ]lftve yisitclI them. Newfound Ground is 011 the

eastern part of tile ballk, awl has [\ "Very il'regulnr aud broken bottom. Monlwgan Fall Gronnd

liNl westerlJ· from Newfound. Both of thf:'fle gronnds liRCl] to fiuuilSh excellent fishing, l:l1lt are

not now lesorted to as much as formerly.

CASHl<:'S I,EDGE,-This is not now a very importaut fi8uiJlg-ground es:ee]lt for a brief.period
in the spriug, although it is re"orted to somewhat by the short\ fif;]lPrmen in 8Ulllmer and f:tll,

wlH'JI good trips 9.re usually obtained. It bears ea8t from Oape .A.JJJl1 fron] which the shoalel'
portions are sev~ntY-8ixmiles distant. Tbo bank is about twenty two miles long, from 4:?o 49/ to

430 11/ north latitude, and about seventeen miles wide, from GSo 4ll'to 69° 03' west longitu!lr.

There aro tllTOO small sho-als o-ll the western part of the batIk, tlle sQuthern 0/10 with <'1 depth of

seven fathoms of water, the middle one with four fathoms, and the Ilortlll'rll one with ()leven
fathoms. The position of the middle shoal is 42° 50/ north latitude and 680 52/ west longitude.
From this the south shoal bears soutb by east, and tbe north /,'lJoal north-northeast, each being

three and one-half miles distant from it. The water breaks on these in rough weather, and

though of small extent tbey art) dangerous to passing Yessels, especially as they lie almoat

dirt>etly in the track of ycssels bound from Cape Sable to ports ill1l'fassachusetts Ba;y. With the
eJw{'ptioD of the shoals the depth of water ranges from fifteen to sixt;,.' fathoms. The ground is

more 01' less broken, with a bottom of sand, pebl)les, and rocks. The great(>r l)fl.rt of the fish
caught here :tre cod, hake, and eusk. Halibut, are :rarely seen, alld haddock and pollook are less

iJlcDtiflll tban tbc otber kinds. Good fares are often secuTed on the eilge of !be gronnd in May
and June, but the dogfish, which appear about the last of June or .ll July, usually drive every­
tbing before tbem, aud, for a timo, stop the fishing. The vCf\seIs fishing on Caslw'f\ I~edge range
from finOOli to- forty-lire tons, and are cla.ssed 8S shore·trawlers.

FIPl'ENlES BA?ll( bears east one-quarter south from Thatcher's Island; distance l sixty-one

miles. It is neady ten miles long north and south, and has an aventge width of foul' and one-ha,lf

..IlUes. - The bottom consists of gravel, pebbles, and clay, the depths ranging from thirty-six to
sixty t'athoIDf!. ReAorteu to by tile sboro fl(~et in the Apring 11 1(1 f'aTly rmmmer.
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1'1.ll..TT~l:> IH.:NK, on NBW LEm>l', helHs east hy north oTw-Lalf Ilorth frnm Thatcher's Islaml,

from wLicIt the sl.lOal jlortiou of the ledge h,; distaut fifty-three miles. '.l'I.Lis lJa.1l k is twelvo miles

long, son thwest Illld northeast, aud eight miles wide. The sluml, which i:; rocky and of small

extl,ut, il\ E'itnatm\ '!lear the \:\;lltl'1', aml bas a dl~pth of twenty-nine fathoms, O\'£'r a largl~ l1xtellt
of tlw LUll!;: the depths range from tlJirt:;' to thirt.y-fi,e fathoms, with a oottom of rocks awl grant
1·'r011I the edge of this area the bottom slopes graduall,Y to a depth of fifty to sixt,y futhoms;

beyond whicL it dropg sudden]:;, to eighty or lJiuef,y fathollls with a III udd.y )jottom. TlJis is con­

sidered one of the yerJ' Lest .fiHldng-grouru]s for cod and haddock in the Gulf of Maine, aud !Juke

are generall;y abundant during the summer on tbe mudd.y bottom near its edge. T1'<lwl.]illes
~,ro used, Uesorted to b.y the shore fi>shing,vcsscls from all along the coa"t, from Cape Cod to
:\Iainc.

MIS1'AKE~ LE1JGE bears north froUl the center of New Ledge, from which it il:! distant about
teu miles. 'l'his ground is about eight miles long in an east Hnd. west diI'cctio1l, aud fi,e milcs

wide. The depths raug-e from thirt,y-five to sixty fathollls, and the bottom 00118i8t8 of rocks amI
gra,el. In proportion to its size tlJis gl'Ouml is nearly 3.S importaut a" Xew 1Aldge, being resorced
to by the same species of .fi8h and visited b.y the same class of .fisbing vessds,

JEFFREY'S LEDGE.-This may be oonsidered one of the best shore figlJillg-groullds ill the Gulf

of "Maine, althongh it is of comparati\'el.y small size. It appears to be an extension of the shoal
ground that makes off in a northeasted.}" direction from Cape Ann; it is about twenty miles long,

1l0rtlJeast and twuthwest, and from two to four miles wide. Its southern limit is 42° 54' and its
northern 430 11' north latitUde, and the eastern and western boundaries may be placed at G90 58'

a.ud 70°18' west longitade. The bottom is r<K':ky on the shoalest parts, witlt gravel and }lcbblcs
along the edges. The depths of water range froll twenty·seven tQ thirtJ'·five fatllOllls on tbe

halik, and fall of1:" to forty ;1nd .fifty fathoms at the edgl's. There is usua]]s little or 110 tirle,
although an occa",iollal current sets toward the 1l0utllwest. OotI, cusk, amI. haddock are taken in

the fit]], winter, spring, and early summerl with a greater or less quantity of hake or pollock.

For It I1Ulllber of years .Jeffrey's Ledge was a favorite winter fi.shiug·ground for iJad(lock, which

were very abundaut there, and even at the proscnt time many yessels resort to it in pursuit of
tha.t specics; but since the hadJock fishermen have extended their cruises to the outer hanks l

a less number now visit Jeffrey's Ledge, Be!,"dl1es the hadl10uk catcheri'l, other -vessels engaged

ill the shore .fisheries come to this ground in the spring and fall.

EAS'l.'ERN srroAL WATER 01<' UAPE A)fN.-This gronud extends off in an e:u;t-northea..'1t

drr{'ction from Cape Aun, a distance of fifteen to eighteen miles. It is, in realit;\-, a southwest
continuatiou of Jeflre;y's Ledge, tlle two forming n nearly continuous ridge, rmming northeast
from Cape Ann, a di~tance of .about forty-two wiles. The depths of water on the so-called

"Eal:\tern Shoal \-Vate I' " vu.rr from twcnty to forty-fiTe fathollls, the hottom consisting of rock!'!,
pebbles, and co<\rsc gr","cl o,er the mOi5t of its t\s.tent. On the edges saud and nmd occur. The

eai'itern Il,U't of this ground is resorted to OS the haduock fleet dllrillg the fllll and early winter,

awl the otller parts are visited more or less the entire ,year, for cod, haddock, and pollock, by
the vessels composing the shore fleet, amI b;)' the boat fishermen of Cape Ann,

TILLIE'S BANK bears ea!3t by south one·ha,lf south from Thatcher's Island, Cape Ann, from
wIdell the shoal (located near the center of the ground) is dilitant eigollteen miles, A sllla]], rod,)"
shoal, with a depth of tWllutJ'-cight fathoms (sume fi/ilhermen e1aim a If"S depth), is situ<!,te,d llCo.'lt
tlle cooter, outside of wlJich the water deepellS to fort;)' fathoms, this dept-h oceup;ying quit.e an
e:xtelllled ar~t. The length of the ent-iKe gl'OllIIIl is tell miles, ill an east and west direction, and
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tlJc widtIt about lln' wilt's. At tIl{' edgoe it falls of)"" rapidly to d"pths of fifty to sixty futllOm!",

beJol'C reaching the lllud at a still greatt'r urptb. The bottom is rQugh alld rocky ovor the

greater Imrt. Tillie's was formerl.y regardell as one of the best fisbing-grounds off Cape Ann,
and is still resorted to for eod and ill the fall for haddock. Trawls ure the principal kinrls of

tishing gear in use.
9, THE SOUTHERN COAST OF NEW ENGLAND,

THE SnORE GROUNDS OF NAl"TUmmT.

'rhere are two principal shore g-roul.1ds for cod on the eoast of Nantucket; one lies oft' the
i'u&tern Bide of the islanu, the other off the Bouthern. The eastern ground ex.tends from off
Siuscollsett (north of Old Man's Shoal) northward to off Sallkat~ Head ligllt, a distance of two
miles, and off ShOr(l from three-fonrths of It mile to two miles, with depths of four and one-half to

plc,en fathoms. 'l'he bottom is gravelly, with mns!:lels and kelp. These grounds are fished On by

auout seventJ' dories during the spring alld fall. Thf': southern groumls extend westward from
Tom Never's Head to Weedwceder Shoa.}, a distance of four rr:iles l a,nd off shore a distance of

lIuout one mile. Fishing is carried on in depths of eight to ten fathoms, on sandy and shelly

bottoms, by about thirt~y dories Lelonging to Nantucket town, but quartering at the Soutb Shore
Life-Saving Station. Both cod and haddoek are taken in the 8pring and fall. In the snmmer
this is a good blueti~hilJg-ground,amI the fisllery is carried on by means of gill-nets and hoob
flnd lines.

NANTUCKET SOUND.

BISHOP AND CLARK'S LEDGE, near Hyallnis, is a very rough bottom, with some exposed

rocks, and is about one and three-fourths miles long ltnd five-eighths of a mile wide. Fishing for
tautog is CB1Til'd on here, jll depths of three to 8h fathoms, durilJg the eut,ire Summer, or from
June to October or November. Thiil ledge if! visited b:r large ea{'-rigged boats fl'om Hyannis,
which fish with hook and line. It is also a good ground for lobfSters_

SOU'l'lIWE8T GnocND, HYA.NNIS, extends from the breakwater, oft' Hyannis, out. to Bell

Buoy, a distance of about two miles, and westward to Collier's Ledge, a distance of two and
onc-half mileR, with depths of ten feet to four fathoms j the bottom consists of sand, grat'"el, and

rocks, covered with algre and eel-grasfl. During June this is considered the best sea-bass
ground on the Massachusetts coast. Tautog, !Wop, alld bluefish are also taken from June to
October. This gronnd is frequented by cat-riggfi'd boats from llJ'annis, Centreville, and Cotuit.

OFF COTUIT, over an area about two miles equare, ltlltl with an average depth of three
fathoms, gill-net "fishing for bluefish is extensively carried on during Jnne and Jnly. As tIU'LllJT

llI:! three hundred or four hundred gill-nets are often set there at'll time.

MUTTON SHOAL GROUND lies in tbe outer or southwestern part of :Muskeget Channel, and

extends about one roile south from Muttou Shoal, with a ddth of abont thessme. The depths

range from three and three-fourths to four fathomli. Cod and haddock are taken in the spring

and faU, atld blnefish in the summer, the latter being fished for mainly in the rips at the side of.
the chaulll:ll, with hooks and lines. This region is freqnented by the BO-ealled ., Vineyard·flshing

boats" hailing from Edgartown, Martha's Vine;yard.

VINEYARD SOUND.

Vineyard Sound, from Hedge Fenet! Shoal, otI East Chop, Martha.'s Vineyard1 to east of Oay

Bead, COD&titUte8 ono of the most extensive sea-bass grounds of the New England ooll8t. Fishing

is carried. on everywhere throughout this region in depths of six to twelve fath<:ifDs. where the
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bottom is roek~', gravelly, or shelly, The fishing fil.',et. CGIJsif>\s (If cat·riggetl hoab from ),lul'tLa'"
Vineyard, Wood's IIoll, aod Falmouth, and well·smacks from New London and Koanl.:,
Connecticnt, there being about flfty of the former ela8s and thirty of the latter class regulaTJ~'

employed in this fisbery. Th(; season extends from the middle of Junl) to the first of Octoher;
the boats shifting from place to plaee us tlle 1iUPllly of fish becomes exhaush~(1 ill ('(lch loco.lit.y,

and l'(·,turning to th~ Bam~ gnmnd at a later l~ri(}d. The well·smucks carq their patch (lin,etIy to

N(·w York, but the fish ta-keYl by the smaller boats are shillped in barrels with ice,

Tautog are caught in small quantities along the "'estern slJore from 'Vood',,, Holl 10.JoL';.;

Neck, Nauslton, a distance of about two miles, b;y the slIore flsnermen. ThlT arc 11180 taken about

Cuttybunk through September and October, and likewise in Novemher if the ",eather if.; 1l.1Oderate,

The latter locality is considered to furnish t11e best tautog fislling of this region.

Lobster pots are set along both s\de~ of the ~oun<l, fl'()ll\ West Ch{l}) and 1;Yood'l:\ Roll to G'<i)'

Hdud and Cuttyhunk, in depths of eight to fifteen fathom!>. This was, in former timeli\ a very
yaluable lobstl:'r regioll, antI still remains 80 ill its Ollter portions; hut. lohstlirs han> become morr
and more Bcarce lwery year in tbe upper part of the sound, while the,.}' have apllaI't'ntls increased
ill abundance about Gay Head, Cuttsbunk, and No :Mall'~ Law]. ThiH fi~ber~- has, tberdoro,
lWCll lliQstly tran.,ferred to the Quter gromlJ.1s. Th~ llumlwr of 1mh, set. ill tlle sound uuring Ule

past few years has \'aTied from about 700 to 2,000 annually. Around Cuttyhunk about 900 pots
are now ill. use. Yery maDy pots are set j1lst to the west, and north of Gay Head, by partie:'!
re8idin~ temporarily at Menemsha Bight. Lobllterillg in the sonnd it> confined to roeky and
gravelly bottoms.

BUZZAltD'l', lB.Y.

The principal ftsber~' of Buzzard's Bay is for tunt.og duriug the summer. 'l'autog appear at
the heM of the bay about M\\y, o.nd work itlto the su.aU{lw wat~r fa.rther Qut aoout a month later,
The fishery is conducted on both sides of the ba~\ on rocky bottoms, in a,"erage depths of three
fathollls, lJ.y a. fleet of about twenty smacks from :::-;'ew Bedford and Westport, Massachusetts.

Sea bass lind scup ::Ire alRo taken during the summer 1Il00lths, but, llre not as nhumlant here as iu
Vineyard Sonnd.

OFF VINEYARD S'Jl.:lND.

No "MAN'S LAND.-Cod are taken on an the roel!.:,>, bottoms l'l.bout this island during tbe fan
and spriug, and lobl\lters on aU kinds of bottom during tbe SIlting and 5ummer. Tile fall cod·
fishery begins about the firs.t of October, and continues until ycry stormy weather prewmts the men
from venturing out in their boats. Abont. the first of April tl.JC:Y begin to fish again for cod, amI
stop abont the mitldlc of May. The lobster season extends from the middle of May unW about
the t'll'!'lntieth of September. The bottom to the cast anf1 south of the island is sandyaud grave11:y;
whUe to the west and. north it is more or Ieee the Bam~, with I\umeroue rooky p....tchef5. Coofisl\ing

is carried on from onc·half to one and one·hll.1f miles from shore, in depths of four to tcn fathom8,
by about tbirty boats using hand-lines only. Tbe lobster pots are set. froUl one-Iullf to two miles

from ahore, in depths of ten to thirteen fathoms. There are from fifteen to twenty lobstermen
.Ilsbing from here dnring the summer, using abont ODe tbousand !)ots. The catch for 1882
aID()unted to about one hundred thousand marketable )ObstflTS. The ftBhermen of No Man's Land
belong entirely to Martha's Vineyanl, and live QU the former island only during the fishing ~ea.soll;

they use the" Vineyard fishing·boats." In a.ddition to these, there aI'll several well·smacks from
New London and Noank, Connecticnt, wbich yisit this region more or IMs constantJy during bofh

the cod and lobster 8eM01lS, earrying their catch to New York.
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SOUTllW}~o;l' LEDGE lies about tLirtecn mil('1> Iiouthwcst hy south from Gay Head, Martha's
\-iIH'yanl. It. is oval in outlille, extcIHliug about two miles east anu west and one and one·fourth

mile!' lJOl'lU mill l'outb. The depth of water is about fourteen or :fifteen fathoIlls, and the bottom
i:; rocky amI gl'uYcll;y. This i~ it very good coil grnunJ, and is l'esol'led to by New York l!macks
in tile 811IllilleT, and by schooners from New Jilngh11lu in the spring, the former using hand-Jines and

t.lH\ latter trawls.
COX'~ I~EDG1~ is it cod ground, tile center of which lies about t,wcnty-three miles southw~t

olie-IJalf west h'om Gay Head, lHal'tha/s Vineyard. It is elongate in shape, being four or five
miles long, east, amI wcst, and abtJUt two miles wide. The depths of water range from :fiHeen to
tweuty-two fathoms. 'Ihe bottom consists of rocks anu gra."'cl. Cod are found the entire sear,

.Iml some Inulllod. are also takell. This groullll is fn'qu8nted hr eight 01: ten smacks from New
Bedford and New ]~OUdOI1, and three large 8cboollcr8 frolll Fair IIaveu, Massachusetts, the former

w:~ing haml-line8, tht\ latter h'ltwl!>. The sllJlwks fish Ilrineipally through the summer and the

>;clJOO]JcrB through the f"ll.rl;r sprjng.
Severa} intOjI'estiIJg small areas or" 81,ots" about Cox's LlOllge are known to the fisheUDelJ.

'1'hcj' are of very limited extent,. bnt are notell as furnishing excellent fishing. The;yare described

as follows:
" Soutitwest Spot 1l lies abon t two lijiies soutb WC&t of the ledge. It has a hard bottoInl and

a depth of twenty fathoms. "West Spot" is about one·half mile west of the ledge, with the sallie
character of bot.tom, und a depth. of twent~··two fathoms. 'l Southeast Spot," aituatcd about
seven rnilcf! southea.. t of the ledgl:l, bag also the Harne bottom and a deJltb of eighteen fathoms.

Other smaller ulHllefi\S defined t-lp0u, occur in the same viciuity.
BIWW1I;'S J~EDGE lies six miles soutltwest uy west 11'0111 Sow and Pigs (Vineyard Sound)

ligbt·ship. It h; about two milt'S square, and has a rocky bottom, ....-ith depths of seven to ten
fathoms. Cod are taken bere in the spriug and fall, !lIld tautog in the fall. This ground furnishes
the last tllUtog of tne Beason for tiJ.is part (jf tbe coast. Fishing is carried on by smacks trom
~cw Bedford alld Westport, Massachusetts. SOll!t>, lousten,; are eallght on tbis ledg-e by Noank,

Connecticut, smacks.
THl': COAST OF RHODE ISLAND.

SHAR.K'~ LEDG"E bears sotlthc:Jst h,}' south from Bloekhllallll light, nine miles to the center.
lt~ length, e~st and west, is about five miles. This is a rocky ground, with about twenty fathoms
vf water, aull is fished upon for cod and haddock dllrillg the wilJter, or frOID November to Mayor

.Tune, 1;ly ~cw York I'mack.. and Block I..laml boats using hand-lincs. Fish are generally abundant~

There are numerous small, rocks patches, without names, but furnishing good cod and
IHultlock fitlhing, situateu to the south amI f'outheast of Block J-I\Jalld1 and between that island
llnd Shark'S Ledge. The 8eru,lOU if! tlw SHme as for the ledge. Fislling is cftt'ried on Jna-inl~' by

Bloek Island boats.
SOUTHWEST LEDGE OF l~LOC.K ISLAND.-TlHl ceuter of thiB ledge lies about threc miles

sOHtllwe~L by ....-e8t one·half west. from the southwest heau of mock bland. It is about two
miles long ill a Jlorth~U8t and 80lltltwest LIil'L'etion, the inner edge heing about two miles off the
soutbwest head. The width of tho ledge is about one·hltl( mi\(>; depth of wa.ter, fixe to nine
f,tt.ho1l18 j cl1aracter of bottom, rock;y. 'fhis is a good grouud for cod and haddock from Novemlx'r

to .Tune. It is visited boY New York ~Illacks and Block Island boats.

XORTII GnO'(,"1'\D OF BLOCK ISLAND lies about one and olle·IHl1f miles north·northwest of the
lIUIl bno~', off the northerll end of IHoek Islaud, anti exwndlol about one mile nortll and BOuth, and
OU(dllllf milo east amI west. The bottom is rO(lk~' and broken. This is a good ground for cod 1h

tIll! spriug, and ill yillit€'d by the same class of bililt.S that resort to South.....est Ledge.
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Good sea-bass grounds oceur at lluuierous jnter\'al~ alollg' the northern side of Long Island,
close inshore. Off the eastern side of G:lrdiuer's Islaml there are many small, roeky spots, which
abound ill sea hass, and which the fisbermcll fiull by means of rangf'S on ,.,hoIT. Again; from off
Bl'Ownls Hill, near Orient, to llortoulll Point light, in SoutllOlc1, there urc a !leries of roe1;:;) spots,

situated a,t irregular intervals close to the shore, where good flea-bass fishing is fOUlu1. Thc8e
spot,s are mostly «udies on either side of points or small headlands, awl lww' df'pths of nilw to
twel.e feet. The.r are of slight extent, seldom more than tell rods in diamcter, and are resorted
to by small boats from the lleigllhoring shore", Inillcil)aB;y- for pleasUl'I:', tllOugh til "l)m~ ext~nt. as
a regular business. The fishermen go one in a boat. Fleets of ten to fifteen of these lJoats oftlm

collect together on one of these grounds at a time. The most western sea-bass grounds of Long
Island Sound are situated off Eaton's Poillt, near Huntington Bay, in twe1\'e feet of water, with
l'ocky bottom. Blackfisll 'i\'re also found he1'e. Fi'ilhhlg is carried on ill the same manlier IlS to
tbe eagt. The sea-bass seaROll in I,ong Island Sound is from the milldle of Jtulll to tlle last. of

September.

SOUP and small bluefish, calIed ;j Sllll)lpers/' are caught ill most of the bll~'S and harbors

of Long Island Sound. The latter fish are most ahundant in tide-ways. Both species arc talwn

mainly in depths of one to three fathoms, on sandy bottoms, by pleasure parties, but are seldom

sought after by professional fishermen.

'J'HE OUTER SIDE 01" LONG ISLAr."D.

MONTAUK POINT GROTIND lies betwl1cn Montauk Point, Long I~laudl and Great, Bastcrn
Uock, with depths of four to seveu fathoms aud 11 rocky bottom. This is a cod ground fr(lTll

April 1 to June 1, amI is resorteu to in the summer for Bea bass. :Fishing is !laue with hund·lim's
only.

XAPEAGUE BEACH GROUND is an inshore cod ground, extending from south of MOllumk

Pl)int along Naprogue Beachl a distance of ahout ten miles. Fishing is carried OIl front OIH'-lmlf

to one and one-half miles off the beach, 011 sandS bottoms, in depths of three to eight fathom;;, hy

.Nl\W York 8macka using trawls. The Beason lasts from the D1hldlt~ of Allril until the fir~t of
Jlme.

EAST IlAMPTON GROUND heg'ins off East Hamptoll, a,t a distance of thl'{~c to fisc wiles rimH

sborel and extends westward l parallel with the shore, a distance of eight miles. 'The bott.om
consists of sand; the depths range from fourteen to se.enteen fathoms. The season and l1,,;uiug
hoat!> are the same as for the last, gronnu.

SnuorrcocK BAY GROUND begins off Shinnicock JiglJt, at dilShlllCCS of sCYCll to fifteclJ milCi;;

from shor~ and extenrls parallel with the shore, It dist.ance of abont ten miles, to oft-' .l\IOIic1J(:'s

RaJ". The bottom i.s sandy and hroken, with depths of sixteen to twenty-four fathoms. This
is a Winter cod groullfl l the sell80n lasting from the :first of Jnllullry to l\fa~. Fishing is cmricd

on hy New York and New England smack!! using trawls.

RACCOON WOODS GROUND lies close 011' Fire Islalld Ueach, about one-fourth of fl mile li'om

lanll, and extends from off Raccoon Woods to Fire Island light, a distance of ahout ScwoU'l'n

mil<\s. The bottom is sandy; depthsl two to :lh-e {athomtl. Tllis is a !"Ilring am} fall em} gnmlHl,

and iOi vil:lited by New York market smacks nsing trawls.

SEC IIr---4
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]'ntE !f:;.L.1.:ND OFF·SnonB GnouNb.-The center of t.his grollud uears about sotltheast from

Fire If:lJaud ligM; diiSrauce, fifteen to eighteen miles, It is a tJ(lIIt fjn~ miles wide and from tiftecll
to eighteen lUiles ]Ollg1 extending IH'mJ,,· parallel with the lwigllhol'illg IJong Island shore. Tbe
depths ra IIg~ from sixh;cn to t wellty-tlItel' fatbom~; tLe uottOlll CO!lsis1s of sand and gra\'(,1, wi ~ 11
8l'a w(,(~ds awl S~lt darns. _This is a winter COlI grollud for New York lHarl,et snuH:l:s W;;illg trawls.

l'rroLREA IiA!\K Jl(·s about t\\'('I\"e miles south of' ,Toues Inlet\ amI is ahout. one mill' long,

east and west, III/d olJl!.half mile wide. Tlw bottow is rockJ-; tlPptlJ, tlre1n' 1l~tJI{IJIl8. Fal!

groulld for cod, yisited bS New YOrk IlIarket smacks.

MUSSEL llLDGl" is ~1tllate(1 sonthellst of .JOllel'; Inlet, abollt OlW am] oll(~.lIalf miles off the
heach, am] has 11epths of eight to t.ell futhom!i, wit.h a· bottom (11' saud, IllIHil>el"" and clams. This

is a <lod gl'ollucl in the fall am! !<lJringj \'i;;itecJ by Kew York market Sm:l.Cbl alld sUlall f'i!oops from

Jones IJJJet.

DILl.mmny GnuuND ~xtell11~ westttan], lJarallcl with the shoJ'~, from thr~e to five miles oft'

.lone" Inlet, t.o oft' ltoekfLway Inlet., a Jifltallce of fourtl'cn to fifteen miles. The. delJths of water

range 1'1'0111 four to tell fathoms, tht) bottoUl is sandy, with J50me rock8. This is a· hoat
1ishillg·gl'Ollnd for eod in tIle spriug fwd faIl, and )':ome tislJing is aho dOllc ill tIle willt~l'.

'['HE (;OAS1' OF :KRW JlmS~Y.

ROCKY GnOI:'ND lies f['Om twd.e to lith_<,ell mileR soutlwust of lligblauu light, XCI';" Jerser.

and is about tbret' mile8 long, Ronthea8t aDd northwest, and one mile wide. Cod are occasionally
taken oer~ ill thc winter, hut tIll) principal fisoery 1i'1 for hlnefisL ill the summer. This region is

\'isited ll:r the Xl~W York marl,ot smack8,
ROCKY Spot's I)l" 'rHB CHAN~BL are loeated .about eight wiles sonth-Rontl1east f!'OlIl Sandy

Hook Jight·.slJip, in dl'flths of twenty tathom~. Tids llrf'a i.'1 a11011t three miles square, awl is
mainl)' vf\luell a~ a hlnefl.8h :;rrO\lIlrl.

FISHING BANK begins soutlj('a:->t of Highhmd li~ht, about, tlll'e('> mill'S from laud, and extends
south a. diBtlllll:~ of about eight miles. Depths-, eight to tweln~· fat.homs; bottom, sand," aud
rocky. This is n good gl"oulld for blue1lJ>h and l'Iea baHs in the f!ummer.

SIIAJ~K RIVER GIWUND.-TlJe celltn of this grou/Jd bea·rs 8QUth&Mt from lAllg BrallC1J;

tlistnncc, six miles. It 11'1 abont three miles !\qua.re, with depths of t:we1\'(' to sixteen fatholliR.
Owl nre found here in the winter and hl1H':flsh in the summer,

SQrAN G-nOlJ!\D begins abont fifte~n miles southeast of Squall, and rllJlS to within fi\"e miles

norfheast of Barnega.t light. It is Jocat(,>-u on Ute so-called tweh·c·fathom ridge, where t.he bottom

cOllshts mail]],\" of Mnd, stones, and mnssels. This is a Wjlltel' ground for cod.
RAS'I' OP BARNEG.1.T L1GlIr.-The cent.er of thiR ground lie", from twelve to fifteen miles

ea"t of Barnegat light. It extends about sewn or eiglIt lUile8 north amI south, and is about

three miles broa(l. The depths of waUlI' range from tweh"e to sixteen fathoms. The bottom is
sands and g"riwelly, with sea, e}tl,(JU,:: A wiuter.wd grmmd i ~'il>i~~ by ~TlJW ¥al"k miirket Sttraek@.

EnG HARnoR GRom'ID.-'l'he ccuter of this gronnd lies fifteen miles southeast of Egg
Hurhor light. The ground is about fi.tleen miles long and th~e miles broad, and extendtl

parallel with tbe neighboring coast. heptbs, twelve to fifte~n fatboms; bottom, sandy, with

algff', SM clams, and ml1flsch" A wintel" cod grollUll; ~sortcd to b;\-, New York mal'ket smackR.

AnSECU:M: GROUND bears south of Abaecum light fifteen to eighteen miles to the center of
the grollnd, It I'\xfel1d", ahout seven miles lIaroHel wit.h the coa.Rt, and is about foul' miles broad.
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])epths, seveu to fifteen fathoms; bottow, suud.Y and gra,vell,}', with clams. A cod grolllJll; \'io;itl'd
by Ncw York markl't smacks and sloops from Atlantic Cit.y using trawls.

TOWNSEKD GnO'L"ND is a "cry small clay bank, situated about ten miles east-solltlW:lst of

TO\\"llScnd Inlet. It i1'l about ten rods square, with a c:lepth of tell fathoms, '[hip, is [I gooll $('[1'

hn"s groum1 1n tll {', snmmer; vi ~lteU by X (l'W York III iI,ket Rmack8.

IlEUEFOUD GUO"l'ND lies ahout ]line miles eaf;t of IIen~fol'd light. It is allont fonr miles

.'-'IJllure, with sanuya,uu rocky bottom, awl depthp, of nille to ten fatlJOOls. S('<l·l)llf',.'l gronnd, of

the same cllaraeter as the last.
FIVE·F.ATIIOM BANK lies mostly to tl16 lJortli and cast of tIlt' buo:;.-, loeated llorth of' the Pi nc'­

Fathom BaIlk light·ship. It extends five or six miles east of the lmoy, and Olle or two mile,.; Wl':!t
of it, and ha6 a width of about three mile!>. This hank iR !l seri~A of guJlie81 tLc depths rangijlg

from three to ten fatboms, and the bottom consisting of foland, with mallY TllllASels. It is a wiuter

pod gronnd i visitell by the Sew York market smaekR.

THE COAS1' 01,' DELAWARE,

OLD GROU.l'iu.-The cross·bearings to the center of this ground arc giwn a~ follows; Calle

llenlopcll, bearing llorthwest, distant fift('(lu miles i Indian River, bearing west, distant ten miles.

This ground is about eight miles long, north and south, and three miles broad; depths of wuter,
lJille to fourteen fatilOUls i bottom, rockS. It is Olle of the largest and oldest known groumls of
tl.lis part or the coast, amI the most exteJlsive rocky bottom south of MOlltauk Point. Cod nrc
tabm here in the winter and Mft baBB in ilw ;;1.mmwr lly New York umrket Rmad~p" and ~a lJaffi\

ill the summer by Pbiladelphia pungie'8.

S.AKD·DnCH BAR bears northeast from Kit\; Hammock Beach, from which the ccnter is four
miles distant, and is two miles long in an east and west diMetiou b:;.· ouc·half mile wide. This
is rea.Ily an oyster·bed, baying a depth of eight feet only at low tide, and is \'isitcII by local
Hshermen in summer, tor weakfish and other species wbieh frequent, these waters.

SOUTHEAST BA.NI{, which is similar to the latlt iu character Hnu in the YHrietiefi of fish taken,

bears south-soutbeast from KWs Ha.mmock Beach; mstanee, fixe mile8. It is eight, miles long in
a uirection corresponding with the trend of tho hay, and half fI mile widl'. 1'be depth of water

at low tide is twelve feet, and the bottom consi8ts of blue cIa.,.

THE COAST 01' MARYLAND Jo'ROM ISLE OF' 'VIGH1' '1'0 GHl:r\COTEAI,CE I:r\LEl'.

Along this strt!'tch of coast no outside fishiug·grounds, properly speaking, OCCUl' at all.Y

(listance from the land; but menhadeu, bluefl.sll, and sea mnllet arc taken on tlle onter beadles
with seines, and drumfish are caught in the sallie localities with hooks alld Hues, In the inner

waters of Assatcague, Rinepuxent, and Isle of Wight Bass quite all extel1sin> seine and gill.net
lj.<:.hery is carried on for striped baSIil, :rerch; and yarious other species of fish.

THE EASl'ERK COAS'f OF VIRGINIA. FROM OIUKCOTEAGUE INLET 1'0 HOG lSLAKD.

1'his coast is low llnd sandy, with avery gradual slope out under the water~ all llvera,ge depth
of 8e,en to eight fathoms only being reached at a dildance of ih'e miles from tlle Innd. Over thi~

section, however, within seven or eight miles of the land, there are quite a number of shoals,

with ll~ptlll'l of three and one-half to six fathoms, on which cod are said to ocellI' ill the wint~>r.

Uook and line 'fishing, in a smaU way for home supplies, is carried OIl in the creeks and illlet.s
of tbis coast, where fiah are plentiful enough to snpply a much larger aelDatHl. Thill region al~o

furnishes a good gronnl1 for seining menhadf'll ill tht>ir season .

... ."
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THE CDAST FROM C.A.PB Cll.!RJ...ES, VlB G-mIA, TO SOUTHERN FLORID.!.

The shores of this coast consist almost enlil'ely of loug, sandy beaches :md a great numbel'

of low, marshy islands, separated by diffusely branChing tide channell;!. These channels some·
times 11:L\,(j a considerable width at high tide, but at low water are usually llanOW, leaYhlg broad

flats eXllOsed. Good fishing·grollnds exist along almost the entire coast, but fish are now mostl;r
taken on the samly shores near the deeper holes and in the ,nrions inlets only in the ,"icinit~,

of the larger towns and cities, as in such localities only call a I1H1rket be found for fiJe eatuh.
Fisll are more abundant in the inlets than ou the outer shores. :llullet! are takell along the outer
and inner shores of both North Ulld Soutb Carolina by fif'hillg crews, who build temporary camps
to lUi'lt \lIlly during tile fishing seai;lon. Blue-fish are found alaug tIle entire C'0W3t1from Cap~ Cod

to Southern Floriua, and constitute olle of the most important ~pecies south of Chesapeake
Bay. Thet·c are t.wo principal localities where bluefi!.l-h are taken in gill-nets in the late fall and
wi lJte I'. One of these is situated oft· Cape 1I1ar, in tile l'icinit3' of I,'h"e Fathom Bunk. Tbe other
is on tbe CDast of Korth Carolina, beginning a few miles below Cape Hem',r and extending to
Cape HatterHS lulet.

YI01NITY UP C.AYE LOOKoDT.-On tlw south ~dl1e of Cape Lookont, and witllill a short

djgtanCt· of tbe heach, Illullet, Spauish mackerel, drum, and sheep's·head abound1 and toward the

end of' the calle large quantities of menhaden are seinet!. In this \'icinity, a fishery for porpoisea
and whales is also carried on, usually at a i\hort distance from the shore, by means of small boats.
In the Bouna j illSi{le of the outer beach) mullet fUJd several other species of small :fish are common
in tbeir season.

BEA.UFORT HA.RBOR, NORTH CAROLINA.-A.t and off tbe entrance to this, ha.rbor there are
good blueflshing·grounds iu suwmer. To the eastward of the entrance. along the beach of
Shacklej()rd Banks, "sea trout" at'f:l seined for in the spring ana fall, ft,nd drum and ma<:kerel a,re

caught in the fall. Inside of these banks sea trout, sheep'8-head, liogfish, and spots are also taken
in the fall. West of the entrancf3; along the outer shore of Bogue's Banks, for a distance of

1 The ~clentii1c nl\.l:Qe8 of the 8Ewerall1pecieB of fi8b referred to on pagea 52 to 5.r, are a~ follows:
Ba!18 •....•••.• "' 5cimnap6 oooUafus.
Ila~tard Snapper ' .••• ' RAombopUk-t; au.roruo('1ls.
lllavk Grunt 9_"1_ fOt'Mqn;m.
Bb,ckfiah or Sell. BaBS .••...•....••••.•.....•..•..•. Ceniropristit atNlrius•
.Bludisb_. _,_, .. _ _~__•• '. .Poma.fO»U/iI 84Ullfrix,

nuttill',fi~h , •••••••••••..• •• S1roll1Gft~ ll1El]lWatlU.
Cobin, _••••.••••• .Elaoofe aI/anUM.
DrUID "'" ........ •Pogonlail ekromis.
Grunts __ . _ . . ._ •• _.••. •. "_" __ • __ .•• •_Ha:"'ltlon (varioua Kpecies).

Hagfish ........•••_...•.....•• _..•..••••.••.•• _.• . PomtJdaWIJsfulror'llMulatN8.
J Rc"k , ••••. Cara'll;r 1Iippas, 8"0\1 other oarangoiuij; too Dllme is MIlO ap.

plied fu th.. Pompano.
}[c.nhatlcll , ••••••• , .•...••.L:rct'tlorlla (I/MIWil8.

1lIulld - -..•. - -.. _- - ...•. - •••.••.•.• - _•... - ...•• JftL{f1l ~rcuUie118i8 and .1[. al!.ourlt.
Porgocs TO StellMOm1l8 <lc!llellfl'S,~C_

n"ll €<.uappcl' .•••_ , Llttja1t/l9 :Blfwl(fM'dii.
Sailor's-Choiee , Lagodor. rllomb<>iaC8.
Sea-I,rout " CJlIt08eion. !lIlien/atl/'/!!,
Shcep'~.be:ul __ •. ._•••• , """ •.••• __ 0> _ _ ••• .ArckOl!argU8probalocep]~lus.

Spauiah :Mackerel.._ , 8ooll<berpmorll.l maculatU3.
Spot , "" •.•• .••• Lw.iOJll,Wll a1Jriq..lll.
Spott-ed DIISB. (S~ BaSIl. 1
&qQlr.rel-fish •••••..••• _•.•• _ _.. . •••.•••••••.. DJplee!rt(mla~!art:.
Taotog...••..••••'_ _•. "'_'_ T<Uttag4 ~iJi•.
Tom·cun or Kingfish M<!'IIticlrrill lIebldo8!11.
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NEW YORK TU SOITTilERK FLORIDA. 53 .,

two miles or more from Fort Macon, sea trollt are taken in seines iu the spring and summer.
Inside of Fort MaWl} they are takell ill the faU. F~rther west, off the beach, whale-fi::.hing i&
carried on by SDlaH boats from tbe sbore.

VICINITY OF OAPE FEAR, SOJlTH CAIWLINA.-At the entrance to Wilmington River, near
Fort <...:aswcll, lind along tlw beach south of the fort, a distance of twel,5 to fifteen miles,
mun~t are takell in tlH>, fan in h{\Ul-wines. "North of Cap<'. Fear, along the outer beach and in the
waters inside, mullet, sea trout, and 8(;\'e1'a1 otber specie8 of fish abouml in their seu~on and are

fished for with gill·Twts alld seines.
VICINITY OF CHARLESTON, RODl'II CAROL1NA.-All along tIw shore, a distance of ten to

fifteen mile~ (lU both 1',\(1\.8- cf the entrauCtl to Ch.arleston Harbor, mullet sei.ning is extene.ivdy car-.

ried on in tile fllll.

THE OFF-SRORE FISHmO-GROUKDS OF SOUTH CAROLINA A..'"'l"D GEORGIA.]

CAPE RoMAIN BANK.-'fbi:; is 11 slllall, rocky vat-ell, about balf a mile square, situated eight
miles sotlth-soutbea.st from Calle Romain light, and four miles south by west from the outer shoal
buo;r. It ha,s a depth of eight fathoms, the bottom consisting of lime rock and gravel with

wi1\l)W {ll)ra15 (GorgQniauB) growing upon it. Fish a,N ('':Mlg'ht on this gf(mnd from June to
Oetober, the following varieties being' taken, nnuwly: Sea bass, porgees~ grunts, bluefish, sharks,
a few tJailor's-cboioo, and in October spotted bass which often weigh from tLdrt;r to forty pounds
each.

INNER EAST BANK hears wntheast b:r east from Charleston light-ship j ,distance, eight miles.
It 0xoonds oue mil~ east and west and one-half mile nortb and south, and has n, depth of seven

and one,half fathows. It is frequented by smacks and small boats, the smacks going there from
June to December, and the slDall boats only from June to September. The fishing is done with
hooks and lines, and the following kinds of fiab are caught: blackfish, potgeel'l, jecks (abnndant),
and tlQ\\nders.

OUTER EAST DANK bears soutbeiUlt by Cllst from Cha.rleston light·ship j distance, eleven
miles. It extends one mile east and west and one·half mile north a,nd south, and hilS eight and

one-half to ten fa.thoms of wa.ter upon it, tbe bottom consisting of coral rock, and yellow sand.
The~ sma.c.ks alld ooa.te fish on this bank tha.t visit the rune,r East Bank~ the ~aB{)ll being the

same and also the species of fish taken.
EASTERN HOLE bears southeast by east fifteen miles from Charleston light. It is about

a mile indiamet6r, with a depth of twelve fathoms, and a bottom of lime rock, aa,nd, and willow
corall!. It il; fished on byam;wb, only, from October to April, ~ baf>$ are the fish chiefly
canght in tbe day-time, but at night torn-cod, bntterfish, tautog, llnd a few flounders are Also
taken.

OUTEB SOUTlIEA.ST GROUND bears southeast twenty·seven and one-hltlf miles from Charleston
light,. and ~tends tlve tuiles east a.ud. west sud tWQ roiles north. and s.ou.th. 'the bottom i.s. mostly
coral rook, with many purple willow corals (Gorgoniall8). The sonth aide of the ground is covered
with large red sbe1I8, the &HoSt side with bright white sand and white sand mixed with black
specks, the w(',&t side with lthells and sand. The smacks fish bare from NowOloor to April and
May, the catch consisting of sea ba,8S, bastard snappers, red sD3ppera. and jacks.

·,INNER SOUTHEAST BANK Dears 8011tbeast ten miles from Charleston light, and extends two
aud ODe-half mile8 east and we8t and one aud one half miles northll.nd south. It hits about ten

I Freqn.ented by the 8DJ.lIiei: andbomt Ash~eJl. runmng fu the Cha.rle~toil mal:k~ts,lHld E'bewb<lre on that com.

f. ..
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fatllOIDo; of water and n coral bottom. This is a summer fishing-ground, awl small boats and

smacks ,isit it from lIay until August. Porgces, blaekflsh, rc{lmoutlt grunts, black gnmts, taufog,

sailor's·choicc, and cobias are taken. Porgees school lwre ahullualltly in August, ami a~lollt

three hundred is considered a fair day'8 catch; these weigh frolJl t.hree-fourths of lOt ponnd to Olle

Ilouml e:wll, and are tiell ill bunches of frve each for sale. The aVfJmge duil,)' catch of lJIackfJ,,]I
ill two hundred aut! fifty; of grunts three hundred; lmt only a few tanlog, black grunts, nnd

sailor's·eltoiec are tilkeu. Cobias come ill May and remain until Jnly; tller dri,-e all otber fi.~h

away ft'om these gl'Ouuds. 'fhe average (lail;y eatcb {If this species to a man is thre(~.

COFVn.; I;AI"D GROU:ND or INNER GROl.JND bf'ars sonth-8011tlwast eight miles from Charlestoll
Jig-ht, anu is three miltls long cai>t awl we8t hy two and lllle·jl:tlf miles wide north and south.
'rh(~ bottom is of cora.l roek and the depth se,·ell to Hiue faUtOUls. Rm.wks Hnll hoats ti,;h on tll is

•
grolllJlI with hooks alld lint's (the only metbod pursued Oll thes(' grotwds) prineipall,,- from April
to Jh~Cl:IUll{'r. .lack8 are caught funn April to August, po1'gees from .luly to 0(\to11e1', awl blarl;;·

fish aud .-ea bass from the first of October to the first, of Deeemlll'!'. The [n'el'age dail.\' catch to
a man oj' aU kind" is auout four hUlll1rclI fish.

OLD FARMS GROUND hears south l;loutLell;,;t eighteen miles from Charleston lig'ht, is fi,e

miles loug east and west by three miles wide nOJ'th and south! ~md has a depth of twehre to
sevent(>cn fatboms, with It bottom of coml :md broken ...bellf;. TlJis is a winter fishing-ground

and on1r smacks resort to it. Sea UU8f;, red snappeTJ:l, and bastarll !mappers are the principal
,fish tal,en from October to April, but, hesides these, a few tantOg", hlack grunts, aud red-mouthed
grunts aro c.'lught. The bait used on this and otber grounds in the vicinit;y is blackfisb, shark,
and squid. 'l'he former is the he:;;t. The dail~.. catch of fish to a man is about three bundred.

OUTER OLD FAR1'<[S GROU~D hears south·southeast twenty·fh~e miles from Charleston light,

and is tbree miles long east and west b.y one and one·half miles wide north and south. The bottom
is of coral rock with" WillOWS," and tlie tlcpth se"ff'nteen fathoms. This is also a winter ground
for tbe same kinds of fish that are canght OH the Old I-'arms, and fishing is carried on from

October to April.
INNER SOUTH GROUND bears south one·balf east frolll CIJfll'leston ligllt; distallce, fifteen

miles. Its length is one and one-half miles east and wefoit, [lml its width one·half mile north a,lId

south. It has twelve fathoms of water, and an unenm hottom of coral rock and yellow" willows."
This is a wioter ground, resorted to by smacks Ollly, from December until April. Blackfisb,
bastanl snappers, rcd snappel'8, hbck grunts, porgees, find oeca.siooally sharks, I1ur~efisb, amI

Ilqnirrel fish a,l'e taken. Bastard snappers are the most plentiful, whili' the other kinds are

gcnerally 8earce.
O-CTER SOUTH GROUND bears south oue·half em;t, twcnty·seven a,nd one·half miles, from

Cbarlestoll light, Ilnd extends t.wo miles eust alltl we8t and tlJree·follrths of a mile north and soutb.
The depth of water is fourteen and one·lutlf fathoms, <lud the bottom consists of coml rocks,

Jellow II willows," and sponges. It is a whltcr ground, fished on from December to April. The
samc kinds of fish OCCUr upon it as upon the Inner South Ground.

EDISTO BANK hears southeast by south cleven miles from Edisto Harbor. It is one mile
IOllg east and west by one-fonrth of a mile wide, and has a d{',pth of eight to ten fathoms. The

bottom cOIlsi~ts of rocks and shells amI On tbe north side of red Sl'In11. Smacks fish bere from

April to October. The fish taken a,ra 8{,~'t bass, porgees, red-mouthed grunts, a few jacks, amI

occasionally a cobia. Sharks (puppy sharks) are so plentiful in ,Tune as to stop fil;hing-.
BLMrx: GROurW bears southwest one-half south eight or nine miles from Outer South

Grounil, and extends four or fi,e miles east and west anti two miles north a,ud soutb. It bas
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fourteen fathoills of water; aud the bottom cousi-Rts mostly of " willows," with some otlwr comic:.
Fishing is befit in January. ..

TYllEE GRUt'ND bears e,.l,\t one-llalf north twelve to fourteen miles from Martin's Industry
ligllt-ship. It is oue and one-haJf miles 10Ilg southeast amI northwest, amI one,half mile wide.
The bottom consists of shells and corals, thl;' depth Iwillg nine to nine and one-half fathoms.
This ground is resorted to bj' the smacks, from August to .Tanuary, ror bhlCldbh amI trout, whicl~

are taken to the Charleston market, fifty miles distant.
TYBEE DEEP WATER GnOUIm bears southeast forty milcii from 'fj'uee ligLt-lwuse, 'lud is

three Illiles long northwest and southeast by two miles wide. The bottom consists of corals,
" wil!ow>'\," fine HaTHI, aud shells, and the deptils rUl.lge froill finecu to eighteen i'uthOIm;. Sllmd:~

fish here from January to :Mal'ch for black.tlsb and Buappers,
SAPBLO GRomm bears cast by north from 'Yolf Island, fi:om which it il; ten miles uistallt.

It is four miles 1011g north and south and one I1Lile wide. TIle lJottom consist8 of corals amI
sllClls, alld the depth is nillfl to ten fathoms. Smacks fish h{~rc for blaeldh;h ana 6JHIl!p!;rS fm'

t lit' Charleston amI Savanuah mark cts, from ,rUlle to Jan Uar:r,
l!'EllNA.:NDIl'\.A. GRO·UND bears from east-southeast to t'ltst by lwnh frUlll I,'cl'n:tndina liglJt­

honse; c.listancc, fifteen miles. This is a nearly circular ground from sevcn to teu miles in
diameter. The bottom is of corals and is generall~- broken, the a.yerage depth being scveut('eu
fathoms. It is fi[o;hed on ill the winter seaSOl1 for blackfii>h amI other species.

11. THE GULF OF MEXICO.

THE PI8HLVG-(;RO[nWS OF THE GULF OF MRx/CO R/o'LONGLVG TO TIlE FeY/TEn 8T.Jl'Es.

By SILA.S STEARNS.

The southern amI easternmost of tile fioshiug-grounds of the Gulfcoast are tl..tose of the Florida
Rt:efs, which are mniuly visited by the Kc,)' '"Vest lllarket fleet.

These reefs, a,s 11 natnral cousequeuoo of their eoral formation aUll the protection aftol'llcd by
their uneven 8urfaoos, a,re exceedingly well popula.teu with all tho forms of illYertebra-te allilllals
mmmon to this latittHIe, amI, therefore, we find about theIll an abUIHlancc of fishes, att.racted
by the "'Lst stores of food. On the Gulf Stream side of the ke.)'s all forms of auimal life exist ill
b'Teater abundance than on the opposite side, owing probably to the greater depth, elearueils, aud
warmth of the water. Iu the narrow ehamnl1s throngh the l'eefl.'l, and about solitar.~' roekF, and
dusters of rocks the best fishing-grounds usually exist, but the kind of fish sought for has llllWiJ

to do with this, for some kinds swim in open water in search of prey, and others along' the
hottoms of channels, while others again obtain their food from the shIes of high,standing rocks
and in shoal water.

During \varm weather fish abound both outside and inside of the Reef to the I:;outh shore of
the keys, but during cold "northers," when much of the cold wa,ter from Florida I~ay is driven
through b(\t~-een, and to the south of, the kers, the majority of the .fi~h retreat to tLe (Juter F:ide
of the Heef, where they can be in the warm water of the Gulf Stream. This mo\'efl.lI~llt it!

particularly noticeable with the kiogfish (Seomberomoru$ rcuali};), aud it it! duriug such cold spells
that the largest catches of tbis species are made, for they aTe theu congregated within narrow
limits. The kinds of fish commonly taken on these grounds are as follows:
CarangM Jtippos. .Tackfish. Enneace7ltrus puncf.atu8. Coney.
Paratract'la pisqutJttUJ. Horlle,eye Jack. Sarothrodu8 bimaculattt8. ~rhite Angel-fish.
DU'4pteTUS punctatus. HQlaeanthul1 ciHar1s. Yellow AIIgl'I,fi~h.
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Holacanthus tricolor. Black Angel·ush.

Spar1l8 pagrus. Porgee, Margate fi~hl Goat's-
head Porgee, Sheep1s-head Porgee.

Scomberomorus n:gulis. Ringfish or Cero.
Scomberomorlls 1nr/Cula1u8. Spanish :Mackerel.
Scomberon/orus caballa. Kingfish or Cero.
Sphynena pwuda, (!). Barracuda.
LagoJon t·llOmboides. Sailol"s-Choice.
Laellno/remus fa/aa,ius. IIogfilllI.
Sci(1!1l,op8ocellat1llJ. Channel Bass.
Centropristis atrartus. Sea Bass.
Bali8tes capriscu8. Turbot.
PV1na(fJ1llus saltatrix. lUuefish.
McntwirrUfi alburn-us. "Vhitin~,

Cyplwsw~ B08Cii. Brim.

Saiola }i Imctllt 118. Am ber·fish.
1!1"Hwlo1! }JlJ)!Ctatu8. White Grunt~ Yellow

Grunt, Black Grunt.
LI!(janus ca:1'i.~. Grny Snapper.

Luljanus BlacTifM"(lii. Th\d Snapper.

LuUal/us 8tearn.~ii. Mangrove Snapper.

J[clltprioll lIninotalM ('n. SchoolmasterSUflpper.

Oeym'us ckrysllrWJ. Yellow-tail Snapper.

Trisotmpis ur1owrux. Black Grouper.

Trisotropill [1I1catllll. GrlJuper.

TrisotrQpis 1I1Hlulos1!s. Uocldish.

E'pinephelu8 morio. Red Grouper.
EpiJlI1Jltelus sfn·alus. Nassau Grouper.
Epillcpltelu.~ 1Ii[lritu.~. .Tew-fish.

Epincphelllx Drummoml-Hayi. Deer Grouper,
Hind.
Proceeding llorthward in the Gulf from the Florida Reefs fishing-grounds, we find iIlllumerable

phwcs for flca·fishing, w'ukll foHo\~- one another so continuot1l;l.v from tue Tortugl.l"l X€,fS to the
mouth of tiw Mississippi niver, that the entire region can 00 best described as an extensive
fi&hill~-gronndin the fnrm of' H broad belt following the general contour of the C038t.

The character of tlw southern portion of tliese gronnds, from about the latitude of Anclote
Kt'.r,-,; sOllthward, is differen~ from tbat of the northern portion in some respects. The bottom at
the south seems to consist of a more recent formation than at the north; there is lesls sand and

lllud, and fish occnr near to and among the ledges which stand up from the deposit of sand and
suell;;;.

Along the coast from Anclote Keys to Cbarlotte Harbor ther~ exist extensive and continuous
lines or ledges, 11 POll which) as well as in the gullies betwoon, fish abound. The same kind of bottom
is again found just north of the Florida Reefs, hut between the two regions there is an almost
harren waste of sand.

Thc fishing-grounds on the off-shore limit of this sectiou are, so far as known, in the gullies
botween the rocks where there are living corals, or else in gnJJies in sandy and shelly bottoms
~lso containing U"ing cora.}s and a soft rock formation.

The grounds of the northern portion, embracing the region between Anclote Ke~'s and the
mouth of tlle JlrIississippi River, arc wholly in gullies. 'rhe bottom oft· to :t depth of about twent;}'
fflthoms generally consists of sand with an admixture of hroken shells, but in the guUit's, which
\'ar.r from OliO huodroil. tv one thousand yards in width and from one-lourth of a mile to several
miles in length, the bottom is covered with liVing and dead c~rals 01' hard rock. Olltside of
,lbollt twenty fathoms, rocky amI coral bottom predominates, and the soundings show it to be
H'ry Une'ell. At some places in this northern portion the small gullies or gulches are found
{IUite I1cur to the coast, as, for instance, oft' Appalachee Bay, Dog Island, and Crooked Island, off the
coost betwi't'n Saint Andrew's .!lIld Choct:nrJwtcbee Bays, and vir Pensacola, where they occur ill
from five to ten fathoms of water,

The deepest waters in which fishing is carried on in the Gulf of Mexico are off Pensacola, in a
southeast direction and in a depth of nearly fifty fathoms.

Just east of the MississiPpi River and off .Mississippi Sonnd there are a few small gulches
inshore, which were formerly resorted to, but are not :fished on now.

Tile general character of the bottom ill this section is muddy, and it is possihtl' that tne
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sediment from the .l\lif'."issippi Hi,er i!; filling up the fighing-holes near by. ,VeRt of tll('

)IissillSippi, off tile com,ts of LoniRialla amI Tes.fls, tbe bottom is also muddy. Several fislJing"
schooners from PClllm~ola ha,-e carefully explored this region and have fOlmd but two or tlm'e
small patches of hard bottom. Thes(\ lielded 11 few fares of red snappers und were left for the tillle
ns almost barren, Sinc~ they are in shoal wuter (10 to :W fathoms) it is probable that they are
inhabited only in summer when the water ilS ",arlll, and even then only to a slight exteut..

On the gronnds of the southern portion or district, as I have classed it, the nJajoritJ- of tIll:'

ediLle fish taken are groupers, chiefly the red and black groupers (EJ! inephelus lIwrio a IH1
Trisot'Npis brunneus) while the red snappers are much leS8 abundant. On the northern grounds it iii

just the opposite, red snappers being more llllmerous ~tlld groupers mueh les!' common. OtlH'r hind"
of fish arl:' often caught, IlJany of which aJ'C not Rulable. Thc mo~t comlllon of these arl:' as f()llows~

thOim marked with an asterisk not being eaten:
Balistcs capriscus. Leather Jacket or 'l'nrbot.4i­
Epinephelus ])rummond,Ha,yi. Hind.

Epi1wplwl1uj nigritus. Jew-fish, Warsaw.
Eclwncis naucra·twiacs. Suckerfish.·
Lufjanm StearnHii, l\fangrove SIlapper.
Sparu8 pagrus. Porgee.

Ccrdt'opristis atrarius. Hea Bass.
Rhmnboplites auroruben,s. Eastarc] Snapper.
Lugocepha,lu8 lamigufus. Bottle-fish.-
S()irenop.~ oeellatus. Channel Bass, Hedftsh.
Batrachu8 taupardus. Sea Robill.·
Seriola boua,t·iensM. Rock Salmon.
Seriola Sfearnsii. Amber·fish.
Trisotropis fa.leatus. Scamp.

Several species of sharks.-

The off-shore fishing.grounds, oft' Cedar Kers, where red-sna.ppers, groupers, and such fishes
can be caught, lie over thirty miles in a westerly direction from Cellar Keys. From there, by
following the deepest water on a southeast or a northwest coursc: fillh are found in abuudance,
until shoal water is reached, either off Tampa Day or off Cape Saint George. On these iJuuk"
groupers, especially the red grouper, aJ:e found in greater abundallee than to the wcstward, allY

w!lew between Cape Saint George and the Mississippi River; amI, 011 an average, two·thinls of
the catch will be gronpers and one·third snappers. On the bottolll there is a greater deposit of
lime rocks, and probably lllore Ih~ing corals, etc., than in the Pensacola Bight, which explaill8 tile
causcs of their abundance.

Along the entire coast there ~ a. tendency aWOllg these fis1.lcs to move from the shoaler water
to oft~shoro grounds at the Q,pproach of cold weather. During mild winters thc~' remain inIShore1

but during severe seasons they are not to be fouu(l"there.
The fttlbermcn 1)1'efor to take fish from !'Ihoal water, as it is less laborious than deep-water

fishing, and the fish taken there are much hardier and better able to bear transportation alive in
vessels' wells than those from "ery deep water. The consequence hi that the grounds of the
deep-water regions are not much explored, and it is llrobable that the most important store of
food-fishes of the Golf has not ret been drawn upon.

The seining flats lire smooth sand-bars lying in the thorougllfares of schooling fishes, and COll­

veniently located for drawing the seines a,shore. Such places are not common along tlw coasts of
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southwestern Florida, and of Louisiana and Texas, where the shores are mainly uneven and marl!lb.r,
but where they do occur fishing establishments are formed each season. In the regions most eon·
venient to markets nearly all the favorable seining flats have been secured by fishermen or fishing
firms, who build permanent houses and wharves for the prosecntion of their business.

At other and more remote points, temporary shanties, generally c(}Ustruoted from IJalmetto
leaves, are built, which are occupied one Jrenr by one crew and tbe next year by another, according
to whichever reaches the locality first. Those nearest the markets are the most used and have the
most elaboraoo and complete outfits. Proha.bly in the course of a few years all suitable sites will
have been secured. Usually they occur near the entrances t.o bass or rivers, or Oll isbnds or pro·
jecting points of land-places where schools of fishes coming from, or going to the seu, must
l'lpproach near the shomo

The region from A ppalachce EaS to the mouth of the MississiPIli Hivel' has au almost lUlbroken
shore that i,., ~suitablc for seining. As a result, there are few permaucnt statkm fl, amI the fishing is
carried on from small vessels and boats that f1ccornmodate the crew and their catch while on short
trips from the nearest markets.

'fHE FLORIDA SI'OKGE GROUNDS.

The Florida. sponging-grounds form three separate and elongate stretches along the
southern and western coasts of tho State. The first includes nearly all the Florida Reefs j the
second extends from Anclote Keys to Cedar Keys, and the third fl'Omjust north ofC€ldar Keys to
Saint Mark's, in Appalachee Bay. The Florida Reef grounds have a linear extent of about one
hundred and twenty miles, beg~nning near Key Biscayne, in the northeast, and ending in the
south, at Northwest Channel, jnst west of Key West. The northeastern half of the grounds nre
very IH1.lTOW, having an ~werage width of only about five miles, and being limited to the outer
side of the reefs. At about the Matacumbo Ke;ys the grounds broaden ont so as to cover
the entire width of the reefs, which are much broader here than at the north. The entire
southern half of the grounds ha~e more or less the same breadth, which is about thirteen or
fourteen miles. The second sponge·gronnl! begins just south of Anelote Keys, with a breadth of
seven or eight miles, but ra.pidly broadens out toward the north to a width of fifteen miles, which
it maintains from a point about opposite Bay Port to Sea Horse Reef, just anuth of Cedar Keys.
The total length of this sponging.gronnd is about sixty geographical miles. Its distance from the
shore varies somewhat; at the sonth the inner edge approaches within four or five miles of the
mainland, and comes close upon Anclote Keys; but throughout tile remainder of its extent it is
distant from six. to eight miles from the shore, until it touches the shallow bottom and reefs of
Oeda.r Keys. The depth of water on these grounds, as indicated on the Coast Snrvey charts,
ranges from three to six: fathoms, but many portions are nndoubtedly shallower than this. The
nortbElrn sponging-gronnd, which maintains a nearly uniform width throughout, is,about seventy
mUes long by abont fifteen miles broad. It approaches to witftin about five miles of the shoret

and terminates just oft" the mouth of Saint Mark's River. Tho depth of the water upon these
gronnds is the same as u.pon the next one to the south-trom three to five fathoms.

The total area of the Florida spOnging-groun~s,wbich are now being worked upon, including
also tho.se which were formerly fished but have since been more or leSs a.bandoned, may be
roughly stated at about three thousa.nd square, geographical mih~8. This doea not, however,
probably indicnro the entire extent of the sponging-grounds of the Florida waters, for the tact
that Dew grounds are being collstaDtly discovered would indicate that there mignt still be more
to :lind, and it 1s certain that no very strenuous eftbrts bav~ yet been made to 6xt.end the already'
known groundfl, the discovery of new sections generallyha.ving been made by a<lcident.
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THE GULl!' OF MEXICO.

LIST OF THE FlSHLYG·fil'ATlONS ON THE GULP COAST OF THE UNITED STATES.

By SILAS STEARNS.

59

[The n tunbel's refer to t!103 chart prepared hy :Mr. Silas Stearns to show 1he fl-Shing-grol1uds of the Gulf coast of I he

Uuited States.]

:SO. 1. CAPTIVA !,'rSHERY.- Situated uflon the nOl'tlJ eml of Captiva Island, month of

Charlotte Harbor. Consists of temporA.l'j' ])almetto shanties, occupied only through the fall for

the purpose of salting mullet for the Cuban market8.
No.2. SpANJSII FISHERY.- Situatecl at Lacosta. Il>laud, new: the main entranoo to Charlotte

Harbor. Includes several buildings, mostl.y permanent, occupied in tIle fall for the mullet

fishery. Spaniards from Key 'Vest carry ou this fishery.
No.3. SPANlSIT F1SIIERY.- .:situated near Ko. 2 and similar to it.
:No.4. GASpAInLLA FISIIERY. - Situated u}Xln Gasparilla Island, mouth of' Oharlotte

Harbor. Several permanent shanties, owned by the l\I~ssrs. Peacons, of Key ,~rest, who sfllt

mullet for tbe Cuban trade in the faU.
No.5. SARASOTA FISIIERY.--At the north end of Little Sarasota Island and ou the Big

Sarasota Pass. Mullet are salted for Cuban markets at this station in the fall. Tempo!":)ry

shanties.
No.6. SARASOTA FISHERY.- Near tbe last. Occupied in 187D for salting mullet for tIle

Florida trade. Temporary shanties.
No.7. HUNTER'S POINT FrSHERy.-Situ.<tted upon Hunter's Point, the dividing line

between Sarasota and Palmasola Bays. Mullet salted tor Cuban markets. Buildings permanent
and the best arranged on the coast. Owned by Sweetzer & Thom6oo.

No.8. PALMASOLA SMALL FISHERY.-Situated 00 the back side of Palmasola Bay.
Small permanent shanty,oocupied each fall by gill-uet Bnd cast-net fishermen, who salt mullet
for home trade.

No.9. P A.LMASOLA FISHERY.- Near the last. Occupied by seining-ere \\,s every year for
the purpose of salting mnllet for home trade. A permanent palmetto shanty.

No. 10. PALJ\'[ KEy FrSHERY.-On the north eud of Pabn Key. Occupied sometimes by
Key West fishermen and ill 1879 by Appalachicola fishermen. This is a good station for mnllet
in the fall. Contains temporary shanties.

No.ll. PASS 1 GRILLE FISHERy.-On Long Key, in Boca Veiga BaJ'. A station for

catching and' salting mullet during the fall months. Not occupied every ~·ear. The catch is
usually sent to Cuba. The shanties are temporary on68.

No. 12. TuRTLE-CRAWL POINT FISUERY.-At Turtle-Crawl Point, Boca Cei~a Bay. A
nmllet tIshery, wbere fish are salted for the Florida trade. Small temporary f'hanties, Dot
reJ/:ularly occupied.

No. 13. KILGORE'S FISRERY.-On the passage from Boca Ceiga Bay to Clear Water
Harbor. Mr. Kilgore saltl! fisb during the fall for the country trade, and bas permanent buildings
near his house for the work.

No. 14. ANCLOTE RIVER FISHERY.- Situated at the mouth of the Anclote River. Parties
are stationed here in the fall to catch mullet, which 8re sold in Florida. Appalachicola crews
occupied it in 1879. Permanent shanty.

No. 15. CRYSTAL RIvEB FISHERY.-At the mouth of Crystal RiYl(r. A station occupied
each fall by pame:s f'rom. the ne:lghboring country or from Cedar Keys, engaged in the mullet
fishers. 'hmporaryabanties.

No. 16. OUA.'MBERB Mn.L FISHERY.-On the coa,st, a few miles north of the mouth of the
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Crystal Hiver. Mullet are caught here ill the fall fur Cedar Ke~-s and the country trade. The

buildings uSl'd are tbose of an abandoned saw~mill.

2\0.17. SUWA"i'lI\EE ltIV1:R FrSIIEllY.-At, the mouth of Ow Sllwamwc River, Seiuillg
crew;; fish hef(~ for mullet in the fall to snppl;\" tll(~ cOllntry trudt, aml HntuetimE'8 fo1' that of CedUl'

Keys, Tt'lIlporary sllanties.

Nu.17a. Pn;r;y POII\T :FISUERY.-Un Piu('y Point, between 8uwanllCe and SteiuhateJH'p

Rin·rs. Similar to the last. One permanent building.

:Ko. 18. S'I'EII\UATCHEE RIVER FISHEIlY.- At the mouth of the Steinhatchee HJYc1'. A

mullet fishery for coulltr.y trade. No building".
No. 19. FENHOLLOWAY Rn'ER FISRERY.-At HIC montll of the FelllJOllc)'\Y3;\' River.

Mullet fishing" for COllntry trade. Temllorary shanties.

Xo. 20. OCILLA RIVER FISHERY.-.At the moutll of tlm Ocilla Ri \"N. Cllrried 011 fur
mullet in tLe fall. Catch sold in the eoulltry. Temporary sIIantil·)'-.

No. 21. SHELL POINT FISnEUY.- A fl'w miles west of the Saint Murk's Uiwr. Occllpied
in tile falllly crews who Balt llJullet for countr.r trade. Permanent shanties.

Ko.22. OYSTER BAY FrSlIERY.-Camed on for mullet, which are sold to country

cUl:\tomers. Seines and gill-nets are used. Buildings permanent.

Xo. 23. DICli.ERSON BAY FISHEUY.- Same as the last. Building!> permanent.
No. 24. OCKLOKO:-;Y BAY FISHERY.-At the mouth of Oeklokolly Bay. Same U8 Nos, 22

and 23. Permanent buildings,

No. 25. CnOOKED BIVER or PICKETT'S FISHERY.- Occupied in the fall for mullet fishiIlg.

Oatch sold, salted, at Allpalacllicola. Pcrmanent shanties.

:N o. 2G. CAT POINT FISHERY,-.A station <'oroet-irnes occupied by AIlpalachicola part,ies.

Temporary sbanties.
No. 27. I:r-WIAN PASS FISJlEHY.- A gill-net station, occupied in the fall by Appalacbicola

crews. Permanent palmetto shantieR.

Xo. 28. SAI"i'IT JOSEPH'S POINT FISliERY.-Oecnpied in the faU by Saint Andrew's Ba.y and

Appalachicola crews, while salting mullet and other fishes, and in the spring to catch pompano,

which are salted or sent to Pensacola fresh. They have several pE'rmanent palmetto shanties.
No. 29. CROOKED ISLAND FISHERY.-A station 011 the north end of Crooked Island, ''Vhere

Saint Andrew's Bay crews fish in the faU and Spr1Ilg, to catch pompano, mnllet, sheep's-head,
redfisb l etc. 'I.'emporary shanties or tents.

:;So. 30. SAII\T .A::r-i·DREW'S POINT FISlIERy.-On the west point at the entrance to the ba;y,
a, station used by people of Saint Andrew'S Bay for the same purpose as the la.st. Temporary
Il1utllties, and olle permanent one.

No, 31. CAPT. LEN. DESTIN'S FISHERY.-At the Choctawlmtchee or Santa. Rosa Bay Inlet,

Captain Destin lias tlsh-house, ice-bonse, and very complete arrangements. He fishes nearly all

the year, chiefly for pompano, amI sends the catcb to l'ensacola in ice, also salts a. few barrelli
auuuall:\" for cOlllltry trade. This is the most important pompano fishery in the Gulf.

Ko.32. PETIT BOIS FlSliERY.-On the island of that name, ontside of Mi8sissippi Sound, a
sbdiull occupied nearly ·all the ;year by Mobile and New Orleans seine and gill-net fishermen.
Fish sold frestl.

No.3..'t llORN ISLAND FISllF:Ry,-On Horn Island, outside of ~lississippiSound. A station
similar to No. 32. Fish. sold fresh. Permanent buildings for habitation.

No. :H. CIIANDELEUR ISLANDS, No. 35. GRAl'Gl GOSIER ISLAND, and NQ. 36. ISLE BRETON,

are all prominent stations for seine alill gill-net {',feWR from Nt'w Ol'lt>aus, who r;>~ort to them at
iut,(,l'\':t]s; through the ,wnr. No fish are saltt<tl at thes!" places.
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THE FLEMISH CAP.

ua. THE OFF·8HORE BURS, INCLUDING THE GRAND BARKS.

THE FLEMISH OAP.

61

The FlewisiJ Cap is the outermost of the Great :Xewfoundland Fi81.1illg' Bau-:'", as it is also the
leas~ perfectly known. The Admiralty chart locates its eastern end by three Ii.nes of soundings
extending about northeast ~n(l sout,hwest, but of. its western limit abso1l1tely nothing is known.
The center of the series of soundings given on the chart lies about onc hundred and fifty miles
I.'.ast-llmtheae.t of the northe~ter\l llat:t of the Grand Blink. Less than one-half of tbe intervening
area between these two banks has Jet been sounded, 80 far ail indicated on the llublished dlHrts,

and the souudings off the northeastern end of the Grand Banl;;: show depths of sixt,y to one
hundred !tnd fort~'-fi\'e fathoms only. There is, therofore, a po~sibi1ity that the Flemish Cap
extends mnd! nearer to t,he Grand Dank, and .has a much greater area t1.lall is inuicatcll OIl the
",harte. of tht!> regiou, and it is even pNbable that thie. Qutlying shoal is a (lire-et oont\lIuation
northeastward of this same large bank. Combining the "ounnings of tlw Admiralty clJart with
information gathered frOID the Gloncester fishermen. wbo have visite(l tLis region, it would appear
that tbe known area of th6 Flemish Oap was irregularly elongate ill outline, the longer axis

extending about north and soutb.
This ~& lies between the parallels of 460 5W and o1go north lat.itudt', find tbe meridians of

440 06' !\ud 4.50 25' west longitude, the greatest length lJeing, t.uerefon', senlllt~' geographical
miles, and the greatest width fifty-six miles. Its extent is about two thousand seven hundred amI
fifty square geographical miles. The soundings range from scventy-three to ono hundred aqd
fifty-five fathoms, the lea.st depth being located near the center and the southern parts of the bank,
and tbe deepest water occurring on the eastern edge. Beyond this, to the eastward, no depths
were reached by the ves-6el"" makiug the l;\,urveyof this regiou, but the iWundillg line tb.~y used
a.ppears to have bad a total length of only about one hundred and sixty fathoms.

Tbe bottom is composed. of mud, sand, gravel, pebbles, and rocks, distributed ill patches or
variable extent and charllCter. In the localities resorted to by vessels frotll,the United States the
prevailing bottom is ofren a slaty rock, apparently in 8itu, and form iug It sllloMlJ surface, on wbieh
the ancho:r often fa.ili'i to take 9t firm hold.

Cod and halibut are the only fish that have been sought for on the Flemish Cap. Sothillg
is known about their abundance in the winter, IlS t.he bank call olll~y be visited in the spring and
l:lummer(April to August at the most). But often during the spring the weather is so rough
that fishing can be carried on only a small part of the time, and a.fter June the rCj:(ion iii so
mud} infested with ground-l'Inarks that the trawls ar-e rapidly destro:red. Another thngcr
freqU~ntl1ariwl!o from the presenoo <Jf icebergs, Which are often abundant. All of tllese caMCIi

combined ba,ve deterred fishermen from frequenting this bank, which, so fur as knowu, has only
heen visitel1 tor cod Sond halibut by it few l"cssels from Gloucester dnring the past few ~-ears.

The region tbUB far resorted to for cod lies mainly witbin Ii distance of ten to flft,een miles of
"1° north la-titudo and 45D west longitude. In one or' two in stances, boweYel', large catches of cod
ae, well Ml blllibllt have been obta.inoo from eighteen to twenty milee, weet of tile forty-fifth
meridian in 470 north latitude. Aecording to the statements of the fishermen most familiar with

these grounds,Do trouble is ever ex.perienced in obtaiuing large quantities of medium-sized cod,
which are, 'however, below the standard recognized in the Uuited States markets~ LaT,g'er fish
are less oommQn;a-tthongh taken in considerable numbers., amI very successful fares lJave
\lCCa8iooiaJ.ly ooenmade. The gener,ai opinion is that 'while fll~b a-re i:lufticiellitly alHllldant. DO

.~'~.
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great uepell,h'IJel' eall oe plart"l1 on ,,;{'curing lJ, lH'ofitnhle trip, Oil account of the sen~ral hitldrancPf!

allmleu to.
The best kllown halilmt ground,; of the FlemiHh Cap are said tD be locatecllJear the meridiaJl

of 4ti0 west longitude, betweell the parallels of 470 30' and 47° 50' north, -where tbe bottom
consists of rocks, pebbles, and coan~e gravel. The only vesf\e]s tbat, have visited the I"h~mishCuil
tun'e been tbOf3e ellgagNI in the "'!lIt halibut and cod fiS}]f'TJ'.

TUE GRAKD BANK,

This immense fishing-ground, which lies southeasterl.}" from :KewfoulHlland J is of about the
Hame, size as that British province, and eqnals in extent all of the otIler 01r811Ore fishing-lJanks of
the eastem coast combined. Its; area, witlIin the sixtj'-fathom limit, is about thirt.r-seven thousand
sqn:JTe gellgrapbiea] mUes. It extends over more tbaJJ four degree8 of latitude from 4-20 571 to 4-70

04' north, amI over nearly six degrees of longitude, from 48° 06' to 54° 111 west, and has an
. irregularly triangular outline, one side flWing north.northwesl, another sonthwest, and the third
about east bJ' south. The northwestern and eaatern sides are each aoout two hundred aDd
sixty·four miles long in a straight, line, and the sontbern side abont two hunured and twenty-five

mile8 Ion g.
The most remarkable shoals krc t1Hl Virgin Rocks and EaRtern SJlOar Water, located Ileal' the

ceuter of the northern part of the banks. The channel separating the uank trom Cape Race
has a width of about tbirtJ'-six miles. Considered both as to its area and the extent of its fisheMes,
tile Grand Bank is undoubtedly the most importallt fishing-ground of the world.

• In order to describe its somewhat va,ried characteristics in sufficient detail, we have, for the

sake of convenienee, di\7 ided the area, of the bank into !':eYcraJ. arbitrary !lections snggc8tcd by

their importance as fisbing grounds.
South of 4Ao north latitude the depths range from twenty·ti,t' to fifty-three fathoms, and the

hottom consists almost entirely of fine sand, yarying somewhat in color. O'-er the callt and west
portions of tbis section there are, however, a few scattered patches of coarse sand and grave] with
an admixture ()f small pebbles, and occasionally of rocks of lnrger i'liz-c. 'fhe eastern edge drops
oft' rapidly at a distance of a mile or more from the sixty-fathom limit, but halibut have been
found there abundantly in depths of one to three hundred fathoms. On the western side of the
slope the descent is apparently more gradual, especially north of the, llarallel of 440 north latitude,
where a depth of one hundred and fifty fathoms is found at a diEltance of twenty-five miles or

more from the edge of the bank. Over the greater part of this area there occur large numbers
of baI1k quahogs (Cyprina ulatldica,), bank clams (Siliqua oostafa), periwinkles (BucC"inum), anl!

small crustacea, and wherever the bottom is pebbly, sea anf'mrmcs, Rea pumpkins or holotlmriuns,
and sea lemons (Boltwia) abound, and crabs are generall~' plentiflll. Owing to the strong currents
that sweep by the eastern edge, and tile freqnent occurrence then' of large icebergs, fishing in

thllt. Jocallty ig attended wit.h many difficll]tjes and some dalJger.
Another section may be la.id ont between the llarallels of 440 and 4;30 20' north latitude, aud

extemlinlZ thfl entire width of the bank. The ea."tern part of this section, in the vicinity of and
to the eaBtward of the meridian of [jOO west, is generally known as the "Eastern Shoal Water."

It has depths of twenty-two to t.ldrt.r-five fathoms, and the bottom is mainly composed of flne
sand. with an admixture of gravel, pebbles and large st()nes over certain areas. The eastf:lru
edge descends rapidly into comparatively deep water. The fauna of this section resembles
that of the southern SOOtiOIl al11:'lady de8(lribed. Between 50° and 51° west longitude lies what
i~ known among fishermen n~ th(".•, pumpkin bot.tom," from the immense quantities of a large
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lJOlothuriuli ftHlllu there. The depths ,ary from thirty to thirty·eight fathoms, wilh a bottom
of sand, gra,ei, pebbles, and smooth, round rocks. In addition to the holothllriam:~ large

numbers of star.fishes, periwinkles, crustaceans, bank quah(1gB, and Lank daID!; al1'o occur.
WCf:t of .tit0 west longitude llnd north of 440 20' north latitude, in this Heetjoll, tile tlepth>:
rallge frOID thi.Tty.~ix to fift;y.five iathom"", the iaUer lloundhlgs ocr.nrrillg ~ll\iy al,mg the c,lg\>,
of the bank. The bottom is mostly rock~', the rocks being much perforated with a species of

boring mollusk. The fishermen's hooks frequently catch in tLeSIi holes aud larp:e fragments

of the rock are in this manner often broug-llt to the surface.
Besides many of the lower fonns of animal life commOll to otLer 6ectioll8 of tlm GIalHl

Bank, tili", aN,a ei>pecially ahounds in crahg I\UU i;hrimpB, anu man:-' l',lwdmem, of odOl\U;; hll.l,;",.

been taken from the stomachs of tish captured here. To the westward of the sixt.y.fathom line,
the uottom slopes more or less gradnally to a depth of two hundred fat,holnS, which it reaches

at a distance of tell to fifteen miles from tbat line. Within the area of this slop,~ the bottom
is generally composed of sand OJ' mud; but along tlle edge outside of one hundred aud jifty

fathoms, there oecor uumerOUR rocky !)a.tches of cousid.erable siz.e. 'rbi!:!. secti.on, hetween HO

and 45°201 north latitude, in depths gellerallJ' less than 55 fat horns, iH wore comtlJonl~' resol'tml

to by the cod fishermen than any other part of the Grand Bank.

1'hat portion of the bank lying between 450 20' and 4(io north latitude cau be (~onsiuered us
a third section, concerning which but very little is ~>(>,t known. In COIlRPl}llellee~ the greater part
of tbis region is generally regarded 38 barren by the fishermen, altht1ugh~ by trial, it is possihle
that portions of it might furnish good fishing. It has so fill' been bnt ver.y little resorted to.

This section has depths of thirty-two to fift.y·seven fathoms, and embraces a great yariets of

bottom in its different parls-flue and coarse sand, pebbles; rocks, and broken shells, ,'ariously

combined. Good catches of cod have been obtained between 500 aud 510 west longitude. TIll',
"whale deep" occurs on the western part of the Aeetioll. It. if! !t11 irmgnlar, shallow depres8iOll

in the bank, extending nearl~- north and sout,h. with R lengtll of about forty·th·e miles and [t,

width of about twenty·three mi!C'R. Its ..outhern end lies in about 44° 5S', and it.., northern in 450

41' llorth latitude. The extreme eastern part is in about 520 14' west longitude. It has depths

of fifty-seven to sixt.~'-seven fathoms, the bott-om consisting of mnd. We are not informed as to
the origin of t.he name by which tuis area is known, but. it does not seem verr rlppropriate, for
one of its chief charaeteristics appears to be the absence of wbales n.s well u.s of fish; while itil

shallowness, as compared with the depths at It sbort distance off the western edge of the bank,
is quite marked.

The fourth or northern seetiou of the Grand Balik comprises all that }lortion l~'iIJg nortll
of the parallel of 460 north latitude. It has au elongate triangular shape, being one hundred
amI eighty miles long 011 the pa.rallel of 460, and is about sixty·four miles wide ou the eastern

part, where it extendOl to 47°04' north latitude. Its width near tbe middle is about forty·five

miles. This section includes the Virgin Rocks, which lie in 460 27' north latitude and 50°54'

west longitude. The area westward of the Virgin Rocka has deptbs of thirt~'·se'en to fifts'
tllroo fathoms, and a diversified bottom of RlUJd, gravel, pebbles, broken shellll;, and large rodu;.
It is comparatively little resorted to by the fishing·fleet, and for this reason is less kllO"'ll than
most of the other parts of the bank.

The group of small, rocky shools, known 3S the Virgin Rocks, lies betweeu 460 2;Y awl 4G;)

28' north latitUde, and 500 50' and 500 581 west, longitude. It consists of a large number of
submerged elevations, the principal ones being named and characterized as follows: Main Ledge,
lying in 460 27/ north and 500 47/ west, depths, tbree to nineteen fathoms; Brier Shoal, jnst
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east of ~Iaill Leugr, thirteen to twent;y fathoms; Southwest Rock, southwest of :Main I,cdgf\
fourteen fatll(Jllls j part of Main LedKe, twenty-nine fatboms; Bucksport Shoal, ODe ami one­
fOlll'tlt miles 11 early lluutb of Main Ledge, four aud three-fourths to eleven fathoms. A ahort
tlistanee from the latter shoal; on the south anll east sides, are three other smaller shoals,
caBell Sea J'atch, Lone Star or Harper Shoal, amI Bryant Slloal; with depths varying, from
clencll to uineteeu fathoms. South of these again, within a distance of one aud three·fourths
miles; are three more shoals, known as the Bull Dog, Old South Shoal, and Cabinet Shoal,
with depths of Se\·Plltecli to twenty fathoms. About 01le mile due north from ~faiu Ledge
begins a line of eight :,InJun shoal;;; which extellds a distance of ahout three miles; with depths
of lliue tn twellty~three fathoms. The nearest ones are called Northwest Shoals, and the
reUlHini'~r, in the ortier of their 1)oi!ition , arc Malone,}' Ledge, Prairie Shoal, Tbe Hummocks,

and Deep-\Vater Bank.
FiJteClI miles eastward of the Virgin Rocks, between 460 27' and 460 29' north latitude. there

is a group of similar shoals; known collectivel~- as the EasteTli Shoak They extend about four
miles north and SOUtJl, and ba,e au aY(~rage width of a. little more than two miles. Each shoal is
of slight extent; but few:oftbem exceeding one-fourth of a mile in diameter. There are twenty·ftve
of these shoals in all, on which the deptbs of water range from seven to twenty-seven fathollls;

between the shoals the depths ",ary from twenty·eight to thirty-nine fathoms~ and tbo bottom
is broken amI roc,ky.

Between the Virgin Rocks and Eastern Shoal and ahout them the depths range from thirt;y­
three to forty·eiglt fatboms; and the bottom consists of Band, coarse gravel, rocks, and broken
shells. Bank clams (Siliqua 008tata), abouml bere~ and sqnid and capelin are plentiful in
tlwir seasoIl; attracting laxge llumbers of cod and making tbis region a very llrofitable one for
the fishermen. Halibut a180 formerly ol'..currod here in large nnmbers. The coll which frequent
these sboall:! are generally of somewha,t smaller size than those taken on other parts of the
Grand Banks; they are caught with hand·lines on the shoaler areas, where tbe fishermen go
ill dories, one man to each boat, wbile the vessels lie at anchor near by.

The ea8tern part of the northern section of the Grand Bank, lying eastward of the Eastern
Shoal and westward of 490 west longitnde., bus depths of thirty·seven to forty-five fatboms. Tbe
bottom CDn8ists of sand, coarse gravel, pebbles, rocks, and broken shells, much of this area being
eonred with rooks and supporting a rich assemblage of animal life. 'I.'his rooky bottom is
composed essentially of smooth round bowlders, distributed .over ~aud, many of them being

perforated by boring mollusks. Immense numbers of crustaceans, especially crabs, abound
here, together with b:mk clams and other shell·fisb, small star~fisb, Holothnriaos; Ascidians,
cte. This ia one of the most favorable grounds for cod, principally from Jul;y to September.

That portion of the northern section lying east of the forty-ninUl meridian is much less
reHorted to than the last above described,and is, therefore, le<~s known. The depths of water

range fl'oU! tbirty-four to fifty-fonr fathoms, and the bottom consists of sand, pebbles, and rocks.
:North of the northeastern portion of the Grand Balik, the bottom slopes off gradually a.

ditStullee of forty to torty-fi\'o miles from the edge of the bank, the depths nowhere exceeding

scvents·tivc fathoms, excepting ill a few small areas. The bottom is composetl of sand, mud,
and l)ebble~, the shoaler portions, with depths of flfty-five to sixty-five fathoms, being generally

composed of coarse sand and rocks. Within the past five years good catches of cod have been
made in this region by Gloncest('x fisbing.vessels.

THE FISHEBms OF THE GB.L.'"ID BANK.-The most important fishery of th.e Orand Bank is
that for cod, which is engaged in by vessels from Francel the United Statea..and the British
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provinces. During the fishing seasoll, which lasts from April first to October, largll fieds of

vessels from these three countries .isit the different parts of this bank. In the early part of the
season, April and May, the southern portion of the bank is })l'incipall.y resorted to, and good
catches are freqnently lIlade south of 440 north latitude. As a rull', howe.er, tIle larger part of
tIle flt:!f't remain betwcf'n 440 aud 4ilO north latitude. .At tbis season, saud laut are f:'speeially

abundant Oil this pad of the bank, amI large Dumbel'S are often found in tbe stomac1ls of the COtI.

In June, capelin make their appearance on the "bank, at which time tbe cod seem to greatly

increase in numbers. This bouy of coil, fountl in counection with the capehn, or in the capelin
season, hus receiyed from the fisllermell the name of "capelin SellOOl." It is di8t1'ibuh~11 OY(>1' nIl
parts of the bank visited by tbe fisbing-fief-·t. After the beginl1ing of Jnlle, llHm.'\' of the YI.'8"e]s

move to tbe nortbern IJart of the bank, fishing in the vicinity of7 and to the eastw<lru of) tLe Yil'gill

Rocks. Very few vessels llOW remain BOuth of 44° north latitude, for the best flsllillg is fOHlJd

hetween 440 and 4[P 20' north latitude, ano. to the northward of 460 nOlth latitmle-.
As a rule, squid niake their appea.rance OIl tbe Grand Bank in July, after which time but few

~sh cau be caught with capehn or herring bait. The body of cod now occurring on tbe bank
is termed the "squid school" by the fif:!hermen. 1t is probable that these schools of cod, thongb
known by different names, are COmlJOSeU mainly of the same fish that come on the bank in the

spring, though with the addition of many others, which appear to be attracted -to tbe region during

the summer by the schools of capelin and squid. The~' oooupy the same groulld, and the 6~hillg

continues thro~gh September. Formerly, cod were abundaut till Deeemlwr, hut, at present, tlwsf.\
fish Ie,ave the bank at a comparatively early period in the fall.

The cod :li8hery of the Grand Bank dates from the earliest settlement of North Ameriea awl

it probably had much to do with the opening up of our country in those early times.
The ha.libut fishery began on the Grand Bank abont 1865, and has been vigorollsly

l'roeecuted there ever since. At firRt the ves8els resorted to Eastern Shoal-water, between 43°
45' and 450 110rth latitude, where halibut were then found in immense numbers. Though so

abundant at first their numbers SOOI1 became greatly reduced, and consequently other grounds

were sought for. For a series of years that section of the bank lying west of 51° west longitude,
and between 430 40' and 450 north latitude, was the favorite halibut grounu, and seve-ral large
fares of halibut were also taken in the immediate vicinity of the Virgin Rocks for two suc·

cessive years (1869 aud 1870), during the months of Ju];r and August. Notwithstanding the great
abundance of halibut on the shoaler parts of the bank (from twcnty-two to fifty fathoms), during.

the earlier years of the fishery, their lmpture was followed np so closely that they rapidl,)' became­
much les8 numerous, and the fishermen were foreed to seek ne,v fields in the deeper waters (one to
three hundred fathoms) along tbe southern and western edgrs of the bunk. When first discovered

in these deeper places, tbey were found in incredible numbers all along the western part of the bank

in the winter and Bpriug, and uuring the entire BllInmer in other localities off the Kortllwest r rong.

Although even in tbese places halibut are much less abundant now tban formerlYl the Grand llank

is still the great resort for vessels enga~ed in this fisher,)', llull this regiiP yet remains the most
important haJ,ibllt flshing.ground of the Western Atlantic.

·When the halibut fishery first began on the Grand Bank, large catches could be made in the

shoal waters during the eutire year. After two or three ;years' continuous fisbing', however7 they

could be found abundantly ou the shoal grounds only in the winter and spring. While the,.,- were

mossing the bank on their wa,y to more northern localities or to deeper water, to Wllich thl''y were
notknoWll at that time to resort by tbe fishermen, it was supposed that the,)' came on tIle bank

from the eastern a.nd southern edges, as they were distinctly seen to mo"e towards tlw northwest.
BEe m-5
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More recently, since tlw begiIlniog of the decpcr-wat{:'J' tls/dng, it hus been discor('red that they
more commonly mig-ratt' towarll the Ilortl1west, along the edge of the bank on the west side, amI
in sOllie eases their conrse bas been traee{l even beyolld the limits of the Grand Bunk.

Since tll{> foregoing was writtell (1880), halibut have beeu Iound ill abundance ill the deep
,yater olf the ('afi;terll side of the bank, but owing to the IHellel1C(~ of icebergs during the greater
llart of the year, anll the str(>n~th of the polar clU'rent in that· region, but f<'w vel'sels have ven­
tured there.

GREEr'< llAKIC

Grl'en BUll];: i.-; for its size onG of the lea~t important of the fishing-banks of the \Veslern
Atlalltie, but one of the best halilll1t grounds lit:s in the dtell water ncar its Bouthem lJart, and
as tItis is also called Green B~(ilk by the fishermen, it may not he out of place to consider it in this
conncction, This ballk has an irregular; elongate ]Jear-shaped outliue, the longer axis extending
due north and south, It is situated between Grand und S:tiut Pierre Banks, being seven miles
distUllt from the fanner and iifteen mUes from the latter. Its extreme length within the
sixty-fathom line, is sixty·two milell, north and south, fr()m 450 O!l' to 400 11' north latitude, and
its width is thirt.s-six miles, between the meridians of 540 08' and MO 58' west longitude.
The area of the bank is about fourteen Illllldred Qnd fift~.. sqnare g(>.ographical miles. The-dept.hs

range from forty to sixty fathoms) and the bottom is comylOsed of sand, sh"H8! pebbles, aud
roc.ks. The general direct)(m of tbe polar current, wbiel} sets onJI' tlli.., bank, i."! usua-lI,)' from tbe
north -to tbe southwest, its course, a·s well as its force, being more or lell .. jn~uenced by t11e
wind. But little is known of t.he (lbnndance of cod herc, HI> the fi ..hermen prefer to :re8.0ft to

grounds witb whiclJ tueyare better acquainted and have seldom iisl.led on this one. WitLin tbe
past two or three ~'ears, howeverl some gOOll fares of cod hAn' been taken (In Green Bank, in the
late 8ummer and the fall, by Xcw Bngland vessels.

Since 1875, halibut have generoUy been found y(w.r abundulltl5" in the winter and spring, and
•!>ometimes even during the summer, in from seventy-fixe to three hundred fathoms, off the

80nthern cdg(j of the bank, between the Grand Bank and Saiut Pierre Bank.
This locality appears to be a feeding-gronnd in the wintc;t, and during the_ spting lies in the

direct COIlIse taken by the ha.libut in their migratiOils from the Grand BllJ)k to other places
farther north. At this Sea\lon it is not uncommon for immense schuol.. to make their appearance
in this region and move leisurely along the edge of the bank. The only vessels fishing for halibut

at this place are from G10tlOO8te-r, Massachusetts.

BA.NK 010' BA.l:NT l'lERRE.

The Bank of Saint Pierre is situated otf the center of the southern coast of Newfoundland)

between the parallels of 450 10' and 460 54' north latitude, and the meridians 500 16' and 570 3{Y·

west longitude. It is irregnlarly oblong in shape, about twice as long as broad, and extends in a,

northwest and southeast direction. At the llorthwestero extremity it is about half as wide as at
the southeastern, whe~ it rnpidly broadens out, and ends abruptly along a nea,rly atmight line
bearing north and south. The longest side of the b~nk, which measures about one hundred aml
t.went,y-flve miles) presents a sligbt ontward curve and faces the southwest. The width of the north­
western end is about thirty"five m'iles, and that.of the southern end sixt)--·ftve miles.

The northeastern edge of the bank is dil:itant about twenty-seven miles from the nearest
IJoint on the Newfoundland coast, and from nine to .ten miles from the island' (){ Saint Pferre
and Miquelon. The gun~.. separating Saint Pierre Bank from Gree>n Bank I1tns directly
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BortIl and south, lws a llllllUllUlll width of fifteen miles, and deptlls ranging from sixt,r.fixe
to ODC bUIHlred fathoms. TIle total area of Saint Pierre Bank is about fort)·.six hundred square

geographical miles. The depths range from twenty-two to fifty fathoms, the bottom bciug
mostly composed of rocks and pebbles, although in some parts there are eOlH-;idquhle areas
of sand and gra"el. Ordinaril~., 'I'll ere is not mllcli curren t O\'cr t lJ is Imnk, f1ltlIOll/=dl at t i [Jl c",
when dri""en by strong winds, the poll'll' current, which sweeps uround the :;;nutll cnast of Sew­
foulldlalld, becomes quite strong.

Cod and halibut are the only food-fishes fouDll ill aIJ~· consillt'rablc.lluUlhcrs on the hank of
Saint Pierre, thongh a few eusk and IHJddoek are sometimes takeJI. The general seasou for both
cod ;md halibut begins usually about the first of April and continues until Kowm!ler, Cod are
most abundant from the first of June to October, during which period theJ' come in pursuit of

capelin and squid. Halibut were forrnerI;y abundant on various parts of this ground auring tlJe
spring and sl1mme~, hut now they are rarely numerous except in the deeper water along the t'uges,

I1r ou rocky 8potl> -fifte<>.n to twenty mi1ef> dista,nt from tlu.', bank, in \ocalitiCB -where no S0\1m1·
ings are indicated ou thll published eharts. Some of the schools of ltalibnt brepd on these
rocky patches, but tile greater number merely pass a.]ong the edge during their migrations toward
the north. But few fishing-veesels, beyoud the fresh halibut ca,tchets and th08(' oWlled by t1m

l~rench, resort at present to the bank of Saint Pierre, as some of the other neigllboring banks offer
much greater inducements. Saint Pierre has, therefore, lost ft great deal of it~ formt'T prestige as
a fishing·ground, and assumes but a second rank among our gre;l.t ocean banks.

The invertebrate fauna of this bank is mollerately rich, but much less so thau that of mauy

parts of tlJe Grand Bank, the fauna of the two regions including, however, about the same variety
~\f fO.IDi>.

BANQt:EREAF.

Banquereau rnllY be regarded as oue of the most imlJOrtll.nt tishiug·ballks Ising between the
fortieth .md fort,;y-eightb parallels of north latitude. Its entire outliue is Yery ir!ej.,'lllar, but the
main portion of the bank has It somewhat rectangular shape, with an elongate and nearly regular

}Jl"olonghtion {'xteoding to the west. The lengtll of the bank in an east and "ellt directioll is a
little lllore tuan one hundt:ed and twenty miles, and its greatest width about forty-sen'n miles;
its total area. is abont two thou-sand eight hundred square miles. The main portion of the
bank lies between 44P 041 and 450 01' north latitudo, awl ;:i,a 10' and 5lP west IOIJgitude, and the

western prolongation between 440 24' and 440 42' north latitude, and 5\)0 and GOo 05' west

longitude. North of Banquereau lie Artimon aud .M.isaine Danks, t~ former being tIiIistant (1ll1r

about three miles I\nd the latter from two to fifteen miles, the intervening depths ranging from
sixty-one to one hundred and fifty-five fathoms. South of the wt'stern part of the bank is tIle

eastern part of Sablelslanu Bank, from which it is separated by the" Gully" to be described
further on.

On the eas-tern part of Bapquereau there ill an area of shoal ground, called tIlt'. 'l Rocky

Bottom," having a depth of about sixteen fathoms; elsewhere tbe depths range from eigIlteen to
fifty fathoms, and the bottom is rocky as a rule, but on B,ome parts of the bank there are patcl.tes
of saud and gravel.

A current issuing from the Gulf of Saint Lawrence here meets the polar current, lmt

although this prodOceEI some disturbance of the surface waters, the latter cUlTent is usually thl.'­
stronger, and tbe tendency of the lIow is, therefore, chiefiy towards the west. The force as well
as the direction of tbe current is mnch influenced by the wind, so that while quite strong tides

may pre\'ail for 8e\'"eral days at 11 timer iuterl'als ma,Y follow when t,here is but little if any cnrrent.
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Cod amI halibut are about the only fish taken in abumlance on BltllfJu",reau, but hake,
hndllock, !lnd cusk 9.1'e sometimes found in small numbers. TIle Rocky Bott-om is principally

resorted to for cod, by the hand·line dory fishermen during the 8ulIImer, and at times several
hundred dories can be l;een fishing there close together. As 11 rule, cod are most plentiful on the
eastern part of tIle -h,ink, altlwllgll good catches are <sometimes made toward the west. l'be best
season for them is from May t-o November, when the schools gather UI1(ln th~ bank to feed on

the laut, squid, crustaceans, and shell-fish, which are tben very abnndant.
Halibut are found throughout tbe entire year oft' the edges of the uank, where, at dellthl> of

one llUndred to four hundred fathoms, large numbers are oftel] taken. Tltese localities are
app:1rl'utly both feeding and breeding grollnds for h.'llivut, and it is not ulHlsual for a sohoo) of

these fi1SU to remain several weeks or even mouthli in oTte locality, althongh it is yery probable that
BOllin of the schools ou!:\erved Oll the eastem side of the banI,; in the spring are migrating toward

the north.
The principal places tor halibut arc alollg the sout.hem auu eastern borders of the hank j

the Southwest I'rong (ill about, 44° DOJ'tb latitmll-', and between 580 30' nnd 580 [15' west.
longitude); the Middle Prong (44.0 14' Iloxth latitude aud 580 wcst longitude); and the Eastern
Slope (from 44° 28' to 450 north latitUde), in depths of one hundred and fift,y to four hundred

fathoms. These deep-water areas are rocky, and support a nlry rich growth of Gorgollian corals,

sea IlnemOTII''', etc.
ARTIMON BANK.

Artimon Bank lies north of the eastern pa,rt of Banquereau, from which it is separated by a

narrow gully. It is of such limited extent (abont one hundred and tweuty square miles) that,
compafi.'d with the latter, it is of but slight importan('-e as a fishing-gronnd. The flahermen

generally prefer to filSh on the larger bank, and therefore kuow but little concerning the
abundance of flsh here, although it is certain that cocl occur in greater or less numbers. ~his

bank is fourteen miles long and ten miles wide, with de-pths of thirty-eight to fifty fathoms,

and a bottom of coarse gravel amI roeks.

MISAINE BANK.

This hank lies Ilorth of the western two-thirds of Banquereau, from which it is mainly Bep­
arated h.ya channel about twenty milelS wide. The eastern prolongations of these banks, however,

approach one another quite closely. ~lisaine Bank has a- very irregular outline, its general trend
being- about4lbortbeast by east and south west by west. It lies between the parallels of 440 55'
and 450 45' north, and the meridians of 58° 06' and 59° 50' west. Its greatest length is, ther(>fore,
abont eighty miles and ils greatest width about forty miles, its superficial area amounting to
abontseventeen hundred square geographical miles. The depths of water rango from forty to

sixt~r fathoms, and the bottom is generally broken and roek~'.

But little is :known concerning the abundance of fish on this.bank, as it has been ,-cry rarelj.·
visited h;y,eElsels. It, is probable, however, tllat occasional ,'isits hu:\'e demonst,rated that cod
are less llbuudant here than elsewhere in this region, and that thiEl bank does not afford as profitable
fishing :IS some otherl> not far distant fI'-otn it. This seems remarkable when we consider its large
size and clo:>e proximity to Banquereau, which is an exceedingly valuable ground for both cod and
halibut.

CANSO BAliK.

Callso Dank is situated to the southeast of Oape Canso, Nova Scotia, from which it derives
its name. The distance of its western end from the (',ape is about twelve miles. It is really a
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western extensiou of l\1isainc Bank, with wllieh it is cOlllledcd by a narrow ll(-ek It is n:ry
elongate, extending in an east and west direction, and lies uetween about 590 i.tl l and DOo 501

west longitude and 45° OF and 45°161 north latitude. Ita lCllgth is about forty-fivo miles, its
greatest width about thirteen miles, and its area not far froUl four. hundred and twenty-five miles.
The depths of water Oil t,his ballk range from thirty to fifty-six fathoms and the general character
of the bottom is sands, with !;pots of grawl!! and pebbles. It, is unimportant as a vessel fishing­
grouud, aIlll is too far distant from tl.te laud to he much resorted to hy I':mall boats.

THE GULLY.

Tho 8o-called Gully of tbe bank fishermen is the deep 1'<l8sagc-way lyillg hetween
Banquereau and Sa,hle Island. It extends in a west-llorth west Mld eaM-sontllNlst direction
north of Sable IslallG l but turns abruptly toward tbe south at its easteI'n eUtl, and continues
down between the eastern end of Hw \Vestern Dank and th(> S(mtl.lwl>.~t prong of H:UltIUl:rt'Ull.

It cOJlstitutes an importallt Imliuut grouml. Its entire length is about .sixty miles, Hwl its greatest
width twenty miles. The depths range from sixty-six to one hundred and fort.r-five fathoms, and
the bottom consists of rocl;:s, gravel, santI, and mnd. The Tocky and gfUTCl1y lJOrtioms form
I;t'veral ridges, separated generalis hy areal> of tbe finer mat{'rials, exeepting in ttl' caMero section,

wheTe the intervening bottom is mosH}" eomlm",eu of pebbles aUII ~haTp rocks. The ocel1n
l'urrents generally set over this area in a westerly directioll, hut Tary much in strellg-th, an
easterly wind often increasing tllCir force, while at other times there may he llO perceptible cnrrent
at all. Halibut have not been found, at least not in sufficient nUIllbers to warrant fishing for
them, OWl' the cntire extent of tlte Gully; bIlt the halibut gronnds proper are limited tv the rocky
and gravelly ridge:! and slopes of that portion of the GuIlr inclmled betweell the meridi:tJ1S of GOo
and 600 west longitude. When this fisher.}' begall it was carried (llJ cbieflJ- during the RjJl':lJg,

ill the nor~hern and western part of the Gully j but in 18,7 tht' fishermen m:Hle sncce8:,;flll

trials farther out, taking good fares even as late a8 JUlie :llld Silly j since then g-ootl catdl\:'s bave
been obtained in the winter, a,nd it would appear that tbe l!r.IillUt come IlCl'e lllf.'I'{,jr to f('('I1, ao,

tbey generalIs moye to other localWes just previous to tIl(} 8jlUWnillg Reason. With a few
' • ..'t,;'o ".

exceptions, Gloucester halibut vessels are the only ones that bavo fished OIl this ground.
Instances are on record of the l-l-ppearance of cod ill the Gull)' in sixty-fiyc to ninety fatlJOllls of
water, but they arc not found regularly in tne same places each year. The rocky bottoms of the
GUUyare very rich in animal life, affording a,bundallt food for the halibut, and lUllt and b('rring

nre also frequently plcutiful in their season.

SA.DLE ISLAND DANK OR WESTERN BANK.

'Vestern Bank is oue of the wost important fishing-groullds of t.lw ·Wcstem A.tlmltic,

(,·QllBiderei.\ either as to size or the abuudauce of fi"b.. It lie,s south of C\\]W, B1'l.'tm\ 1"laIl\l and

the eastern part of Nova Scotia, between the ]larallellS of 420 [;5' aud 440 40' north latitnue and

the meridians of 590 O!' ilnd t,)2Q 35' west longitude, and has a length of one bundre,11 ami fift~'·8i:s.

mileR and a widtb, including the Middle Ground, of seventy-six miles. The general contour of
the bank witbin the sixty-live-fathom. line, as laid down OIl the Admiralty chart, approaehf.'l!,

somewhat a "cry elongated ellipse, with the longer axis running about northeast hy cast and

80uthwellt by westj but o\'el' a broad area to the eastward of the center of tlle bank sounding!! of

If.'f\~ than sixt)' fathoms connect it directly with Middle Ground, whieb we have bere ineluded ill

the sallie bank. The total extent of the bank thu!! defined is about s(\wn thoUllll1ld gqllare

geographical miles. Off its east-ern end lies Banquerenu, with tbe Gully hetween. alltl a short
distance off the wt'stt'rn end are tbe I"e Haye Ridges.
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Tile dt-'pths off the .,Quthem side of the bank l'apitll:r increase froll! sixty to seven hundretl,

twel,e nUIJurclI, !lDU fourteen hundred fatholllB.

At the I~astcrll end of \Yestern Bank is Sable Islallu, a IOllg allli narrow crescent-shapell
deration, entirely formed of sand, wbieh has been ulown into innumerable hummocks or (ltlll(~'"

Off both cnds of the hiland are long and dangerons sand-Lars. 1'he length of the island is about
twenty mile:::, und its greatest width OIW ttnd one-ladE mile;;;. It cxtentla in a nearly cast ;)m]

west tlin~ctjan. TIw (]ppth of water OJ) tlj(:~ hal'S, for a distaw'c of from seV(m to ten miles, does
Hot exce~d. two fatuoms, amI ("\'(',11 ten miles farther out, both to the {'ust amI welit, the deptlls are·
llOt greater thall tCll or eleven fathollHI.

As a gelJeralmle, Hie bank slopes gradually fr0111 thc island towanl the south and west, the

deptlis rallgiIl~ from cighteen to sixty fathoms. Tile hottoll1 ill mostly sandy, ll"itll patches of

gnwd ami pehhies. 011 t1JC Mj;l(jJe Ground tllt're are. l'e\"eraJ shoal spots, witil depths of ten

to nilleleeu fathoms. 'file currents ne occ1l8k.nalI'y quite s"rnllg: in the ,icinity of Sable Islanl1
and [:cncr<llly very irrcguhtl', being much influenced by winds. On the remainder of the ballk

thf'rc if.! mnlall~' but Htt,le eurrent, whatever there is u8ua]ly telllling ill a w£'8terly direction.

Cod and hali\Hlt arl'l thCl Ill'indpal food·fish t,tken, utlier specil~8 of llottom swimmers occurring

iu less lIumbel's. Cod are g"enerallr most a.hmul::mt ill tlw sprillg, from the .first ,of lfa:rc.b to

,Jllue, ,~ltllOng1J good jhrcs ar~ obtailled throughont almost the enUre year. For more than
tweut.v-five ~'ear8 tile '""estern Bauk lms been a fa\'orite resort. of the Lalilmt fishermen. At .first,
thes(l fl"h were fouud nr:y p]entifLll on different parts of the ballK in from forts·five to sixt~,

fathoms, alld since, 18/6 have lwen eaught in gr<'at mltnbers alOII~ tlie edges on the south andeast

sides, ill one huudred to tlutle llllndred fathoms. JAke t.he cod, they are fmlIlJ <luring tlw entire
:rear, tbe pcriOl.! of greatest :tlmntlance, lJOweyer, being from the first of J:wuary to the first of

October. 'The 'Vestern Bank lll;ty be considercll hoth as a feedillg awl spawnitlg ground for the cod
aUlIlJalibut. It abounds in sbell-fish (I]lmhogs, mussel!>, clam", and periwinkles), :llld cl'l1staeeanfl
(crahs, shrimps, etc.), as well as ill several specie,f.! of smllll fish (lant a.nd herring), upon which the ­
(~od and llulillUt prey. Although (,he cod do not gathcr in SIJdJ great 8clIOols ill wiDter HS tlley

do Oil George's Dank, it i.s nen!rthele~ qllite e,.iuent tbat tLey nss(,lllhle at t.hat ~cason for the
pnrpose of reproduction. usually they are fonud mo:;t abUlHl:111t on thn west~rn part of the
lmnk in winter, but a8 spring advances the:y move into "houler water in tIle vicinitJ' of Sable
Island, tlw "bendn (If the island and the region al)out the bars being favorite grounds during the

lule I';pring atld early summer. The fish taken lleal: tbe island ure, as a rule, somewlw:t; smaller thall
those caugllt farther west. )'(,sse}.!! from a.il along the New EllgIa.nd coast awl from the Briti.sh

pm\"jnccs resort to tbis hank to }lursue the eod fishery, but fishing for halibut is almost
exdtlsinly cflrried on by the OlouCl",ster fleet. The two barl'! at the eastern and western endll of

Sable IslHml, as well aM tbe sllOal water off tbe northern shle of the i~lalld, are favorite localities for

dory hutlu-llne fislling for cod.

'l'HE OWL A:ND DOlJBTFl'"L BANKS.

The Owl is :1 yet'S small bank, lying in 43::> 57' nort.h latit.lldt', and H10 5i)l weRt longitude. It
is somewhat trlfUlgular in outline, being about ti\-e miltJM long uy thl'ee miles wide at the broadc>lt
end, amI havi.ng 0,11 area (If about ten square milt"'8, tiS laid down (In tLc Admiralty ehart. The

only depth of water given is fifty-fonr fatboms, with sis-ty tv niIJe.t,Y fatlJoms 01£ the edge.

Donbtf111 Bank liel> about fIfteen miles JlOrtllwel>t. of the Owl, and is of leM extent thaD t,be
latt€r, ha\ing an area of about six or seven miles only. The depth of water is thirt~'·t"o

fat1toUl"', eights-two fathoms occurring in tbe immediate vicinity. Bot.h of tb~e small gronnds
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bllye in tinw8 paflt fUl'Ilished a few good trips of halibut, but they are llOt. now cOllsidel'cu of auy

importance to that fishery. They are, however, lllore or less resorted to for cod by American

vessell,.
SA)IImO nA):IL

S'lmllro HanK lies between the parallels of 430 :W' amI -1:jQ -17' HOI'LL, and tIm llIel'idialls of (i~o

4.0' and (i~o 55' W6f!t, the greatest length, northeast by llortli :Iml southwegt by south, being twel\~e

miles and the greatest widtil seven mile8. The at'ea of the bank is about SeYellt~' square miles. It
has a depth of fifty-four to sixty fathoms, with depths of OIle hund red and tell to OlW hUlHlred :lll(l

tbirty-three fatho1lls a short di;<tance off its nOl'thel-u4erll etlge. The bottom consists mostl,'- of
8alHl, gravd, and peuhles. BaTUbl'o Ballk, from its small si:r,e, i~ seldom dsitetl by fisbillg'-\'essels,
Rml IHl;';, therefore, never aHRilled an;\' importanoo as It fisbing·ground.

LE llAVb n.:l.~K.

Le HaYe Balik is situut<.,uto the eastward of Drown's Bant, aud south and l~nst of HO~\I'\\"ay

Bunk. It extfmds from 4:!O 34' to 4ilo ;:i0' lJOrth latitude, a l1i"tance of fifty·tv.-o Juiles, fllll} fhl!il

()Jo 50' to G;;O 07' west ]ollgitnd(', a diRtance of <llHmt fifty-Ionr Illil('s. The hall).; is lle<lrl~- uiyill('Ll

into two portiolls, of which tbe Nl8te1'll portion (Lt, Han-, Bauk proper) e.x WillI'S nortll alHl soul h

tllirt,y-nine miles, and tbe western portion llc::n-lyeast llml west aoont thirt;y-live mile". The

tofal area of the bank is auout twelW\ llnndred nUll forty square milei:>. The bottom is largely

cOliJposed of coarse gravel, pebbles, aud rocki', witll /Smaller areas of sand distriuutNI hCl'C
and til ere. The deptllH of water rangc from fOI'ty to lifty fathoms. The general I'wl, of the
tml'1'ent is to the weRtward, but this, hOWlW(\l'J is influcllC1;d \"eI'~' much by tlle dif'cctioll and

force of the wiIHl, gcnerall.v nnllliug quite I'itl'Dng during ea:;terly wiut11i. Tiw prilldpal fislt
taken 011 tbis batik IIrc cod Qud haddock, altlumgh oHler slleeies of bottom ieedel'~ are more
or less plentiful. Cod are fOllnd at all seasons of tlw year, but ure, perhaps, Illore auulHlallt, ­

during tile early winter tban at Ully other period, aud good trips are fl'cquclJtly obtained b.y the'
Gloucester ycsaels, wltich are the onlS oncs tlm.t go there at tlia t 8e;1 SOil. The Gloncestl'r

winter haddock-cMchers, wilicil c.'lrr;r their catch fresh to the B08ton market, 11<\\'e exfcuucll tbeir
trip~ from George's and Brown's Banks to Le' IIaw, and during the llI't'l:>eIli willt('r (1880-'81) hare

made l'IOme remaI'kably good Jares, several of them being the IUI'gc8t on rcemu. Most- of tll~~

lower forms of animal lifll found on the Western Bank and Le Hay," RidgelS ahm oeeur onLe

Have Bank. Le Have was at 011e time (18M to 1865) quite a favorite fi~hing·gl'oulldfor halihuT,

and considerable quantities are oceaBionallr taken llOW bS the hand·line cod fishermen in willter,
though th(lr do not occur in sufficient numbers to warrant trawlers going tbere.

LE HAYJ.~ RIDGES.

The fishing-ground known as Le Have Ridges is simply a continnation of Le Have Bauk to

the eastward, in the direction of the Western Bank, a distance of about fort~'-fi\Te miles. This

})]lWe8 the eastern limit in 62° 50' west longitude, while the nortbern alld southern boundaries arc

about the !lame as those of Le Have Bank. Tilc extent of the' ridges is about fifwell LUlHlred

amI seventy-five square miles. The bottom is a succession of ridges of gra,yel and p~hhles,

with oocasional patehes of rooks, the dept,Its val'ying from fifty-five to eight.y-five fathom!>. TllO

cnrrent, though occasionally strong, is weaker here than farther west 011 the bauk, alld~ exceptillg

during easterly winds, is but little notic.ed. The ge.neral set is westerl,).". The Ridges were for

a number of ;year@ one of the favorite places of resort for the halibut catchers jn thc winter, and
many good trips of cod have also been taken there at that seal'lOn. At prcscnt, but few halibut
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am eangbt rxcept in the IIp{,p water along tile soutl1/.:rn edge of the groulld1 where thE'Y have
sometimes been found quite plentiful during llearly the entire year. Hake are also found in
large numuers in the deep water about the edges of the ground1 and even on the ridges. As a
general U/jug, few n'.~.sels }JCsirles tbose from G]Quccster have made a practice of fishing Oll .Le­
Han' Ridges) though cod·fisherm(m from other plaeesl>top tllere now and then during the summer.
In the deep water bordering the BOutllern side of Le lJa.ve Ridgea, Gorgonian corals (Primnoa1

I'aragorgia, etc.) occur on the, rockr bottoms, while 011 the ridges themselves sea. anemones, star­

ji,,,hes, mollusks, eraus, and otlwr cru~taeeallsalJouud.

RO::>EW11.-Y BANK.

Bv.sCll"ilY Bank lies nortil of the western part of Le !Ia\-e Bank and sonthoo.st of SJlclbnrne
ligbt1 Noya Scotia. It is oblong in shape, and of slight extent (about t,wo bundrell and se,ent.Y
$(]~I~lT~ geograplJieal miles), its greatest lcngth being about twent.y-one miler;:;, and its greatellt
hrefHlth about fifteen mile>;. It extends from 430 12' to 430 33' north latitude, and from G40 25'

to 64° 52' west longitude, 801M at, the northweOlt corner is connected with the shore limit of
,;ixt.y fathomli! by a narrow neck. The depths on this bank ,my from thirty·three to forty.
eight fathoms, aUll the bottom cOllsists of sand, gravel, and roch.

The eurrents ill this rcgion al't~ !lot ncarls- so strong aA ill the ,icinity of Cape Sable and
Brown's Bunk. The gfmeral llirectioll of the flow is about west·southwe!lt and N\Rtr-northeast,
th.. wE'l'h'rly Clll'fent heitlg usually much th/j stronger, althollgh the force and direction of

hoth are mOre or It's" inflncnc('d by the wind". The Jlrinci[Jal fish taken ou this bank
art) (~oli, haddock, and CU!\k, bnt hake, pollock, and halibut also occur tbere. The best fishing

f'.€'llson is generally from :Ha~y tD October, during which time the bank is mainly resorted to bS
"mall I;ized vessl'ls from tIl{' wesh'rJl part of Ron\. Scotia, although a few New England '\"essels

• aJ.'W o{lclIsiollall.v fish there.
l1nov.J:'l:'S DANK.

Browll'll Balik lies in a nortLea8terls direction from George'll Bank, and is separated from
it by a gnll.y fiftecIl mile!> wide, ill which th(' depths of water range from OIle hundred to fonr _ ~

hnndr;,>d Rnd fifty fathoms. This bank i& imperfectly laid down Oil the pUb-lished charts now in
Ill'le by the fishermen, and no comprehensive idea of ita extent and consequent importanoo sa a.
fishing-ground is, therefore, conveyed by them.

The cha,rts pnlJlislJed by the United Stares Coast Survey de:fin~ the boundaries of the bunk
much more accuratt'l;r and afford a better idea of the area visited by tbe fisbing-vessels than
tIle AflmiraltJ' and Eldridge cllarts. TIle depthfo; of water range from twenty to sevQnt.r-five
fathoms over this area, which embraces within its limits ahont twenty two hl1ndrpll and
seventy-fixc flqUftl'C mileR. The greatest length of tbe batik, f1'Ol" southeast to northwest, is
I'lixty·threc miles, and the extreme breadth forty-three miles. It is lil,itlll1t.pd be.tween 640 521 and

(jUO 29' west lougitude, amI 410 50' and 430 02' north latitude. There is a small rocky shoal on
the northern part (tho exaet location of wbi(~b seems not to have been ,definitely determined), on
which, it is said, there is not more than nine to fifteen fathoms of water. The bank slopes away
from tho shoal on the SOUHi and east, to deptlls of :fifty·five} to seventy-five fathoml'l; but at a
distanoo of twelve to fifteen miles off it again rilies to depths of thirty to fifty fathoms. This
areft of shoal wat-er, witllin the fifty.fathom limit, is fifty mlles long with an average width or
fiftc£>J) miles. N ortlJ of the Bhoal the bottom drops oft' suddenly to depths of sel"enty to eighty
fathoms. The bottom is largely composed of coars(\ sand, gravel) pebbles, and roCkll

J
and i8

rich in Hnimftllifc·.
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The tidl's are quite 3S strong here as on the eastern side of Ge,orge's Bank, the ebb having
an average strength of one and one·third miles an bour, while the flood runs !!omewbat stronger.
The greatest strength of the flood-tide f:eti: Ilearly northwest, while the ehb flows in Jll'arly on
opposite direction.

Cod, halibut, a,nd haddock arc the principol food-fiBh occurring on thil>! bank, but pollock and

hake are also found in less numbers. Cod are quite plentiful ill the wintN, anu some good fare."
ure obtained, although comparatively few vessels fish here at thflt 8('9.80n, most of them goiug to

George's. At other seasons, however, the cod fishery on Brown'", BrHlk eompiires favorably with
that of any of th('l other banks in that vicinit;y. Quite a number of the so-called Geor~f'IODlen fislJ
here, a:nd a few resort principally to this bank during tbe elltil"e year. llalilmt. wem fonnerly
found in abundance, but at present this fishery is limited to an occlisiOllal trip to tIle ucep wat.er
off the southern or western edge. A small quantit~.. of this fish is also caught by the hand-liee

fishermen. The baddock fishermen frequently visit this bftllk during the winter, ond often makc

good catches.

SEAL-ISLAND GROUND.

Off the western part of :Kova Scotia there is an important· fishing localit,y, to which no lJRme

is gken on the charts, but which is called by the ftl'hermen Seal-Island Ground. It is a direct
continuation of the shore soundings, which slope gradually from the land toward the south and
west, and continue in a northerly direction beyond wbat might be properly regarded as the limit of
the ground. To the south it extends nearly to Brown's Bank, from which ib is separated by:l

narrow gully j to the west it reaches thirty-eight miles beyond Seal Island, and to the northwest
about thirty-five miles from the same island. The southern limit of the ground is in 430 and the

northern in 430 45' north latitude, while the western boundary may be placed at 66° 40' west
longitude. The entire ground coyers an area, outside of t,he thooe-mile line, of twelve lJUnllred
and fifty square miles.

Tbere is a small SllOUl caIled Pollock Rip, with a depth of 8even fathoms, bearing southwest

from Seal Island, from which it is distant nine and one·balf miles, but otberwise the ground
slopes quite gradually, the depths ranging from fifteen to seventy fathoms.

The bottom iB mainly composed of coarse gravel and pebbles, with occasional rocky spots of

greater or less extent. The tides sweep out from and in toward the Bay of Fondy with
considerable force, the course varying with the direction of the land, 80 that while they run

nearly north and south on the northern part of the ground, they swing rouud to the sonthward of

Seal Isloud and t,here run northwest-and southeast. The flood is stronger thau the ebb, and tlle
fishermen estimate that one flood tide will carry a vessel nearly as far in a northerly direction as
two ebb tides will carry it in the opposite way, although this is doubtless an exaggeration.

The principal fish caught on this gronnd are cod, haddock, and pollock; but halibut, cU.8k,

a,nd hake are taken to a limited extent, and occa,sionally herring and mackerel a,re nettell for bait.

Cod are generally more abundant from spring until fall tha,n during the winter, but haddock

and halibut 000111' throughout the year. Fishing usually begins in April or :May, and continues
until Ocoober. Halibut were formerly VNy plentiful in this region, but are now comparatiye-Iy
scarce.

This ground ma,y be considered as essentially a. fceding-ground for cod, which appear to cowe
. here after the spawning season is over, to fatten upon the crabs and mollusks living on the

oottom and the herring a.nd other species of small fish that swim back and forth in the tide rips.
All part:.<! of the ground are fished on at the same time. This was formerly a fflvorite fiRhing
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10calit~· 1'01' vessels from the coast of Muille, but since the ulmo5t universal adoption of trawl­
fishing', only a few American \'essc]s be;yond Georgx>smen (haud-liners) go there. The New
LondOll halibut schooners occasionally nsit it in summer. Tlw fleet resorting there now is
principally composed of ,esse}.) belonging to the wcstl.\t'll part of Nova StXltin, whith ~ellerany

" fish Ht a tlriftt moving bnek amI forth OWl' the grouml with tlle "ind and currents.

George's Bank is lly far tl.J.e largest and most importantfishillg-gTollllll near the eoai\t of tbe
Uniteu States, and is s('~Qntl to none itl the 'Vest€·ru Atltmtk {:XCt'llt til('. Gnu..!(l ll:wk of
Ntl"wfol1ndlallll. It lies to tIH: eastwanl of Cnpe t·od and :Kalltncket Sboals, and is apparently an
extension of the latter, sillCe the water is no deeper between He 80lltlJern part of the shoals and
the "estern pa.rt of the bank tlJan in many plaeell upon it. As lairl down on the clHlrt", tbe
soutuern limit j:; iu 400 40' north latitude, aWloug'u the fiftJ--fatl.will liue es:tcmls seven miles
fartbel' soutb; tbe flontberll boundary Illay ~ therefore, be reg-aruml a" in ahout 400 30' and tbe
northern :lIS 420 08' north l:.ttituue. 'fiLe ea<.;tern part is in about GGO nml the weli!torn ill Gno west
longitude. The greatest Ieugt,ll ft'om the IlortLeastern to the ,;outrlwl~sterllextremity is abont one
hundred and fifty miles, awl tbe grllatest width north lind south llilJcty-ejgllt miles, nccvrtling to

the churts of the Uniteu States Coast Survey. The uepths ran~e from two to fifty fathoms. On
the western lJart, between the parallel$ of 41° 10' aud 410 ,');Y nOl·tll latitude and tbe merilliaus
of 67° 20' and 680 37' west longitude, arc a number of shoal,;, kllOWll as the East Sboal, the Korth
Shoal, tlte Southwest Shoal, Culti\-ator Sluml, eh~. The Southwest Shoal is the largest, being
flftee.ll miles ill lengtb .sonth-gouth west and nortlJ-nortbeast, with an average widt-h of two and
one-half miles. The position of tilf\ center of this shoal is 41° 3W north latitude and GjO 48' west
longitUde. Tberc are from two to fifteen fathoms of wMer on the sboals, and between them from
twelve to thirty fathO[Jls. The tilIcs sweep over these with great force, causing strong rips, and,
during rOllgh weatllerl t.he .sea breaKS hCl1vily OIl t.billll, l'(-'JHlerillg approaclJ to tbeir vicinity

extremels hazardous. Tho bottom is chieH.)' sand> although patches of rough ground-gravel,
llcbblcs, and rocks-of greater or less extent, arc found in some localities. Its position between
thtl Bay of FUlldJo- and the Gulf Stream causes the tides to rnn s~itter than on the other banks,
iUld to llwirl around instead of passing ilirectl,Y back and forth. Tiley sweep around the compassr

from left to rig-bt, attaining the greatest velocit;y ,,"hen flowing' !:louthen,st and northwest aud the
least velocity when moving southwest and northeast. The first, attempt at fislling on tbis bank,

of which there is allY record, was made in 1821 by tilfee Glollcester vessels. The George's cod.
and halr~)Ut fishery of later date did not become fully esta'blillhed as a permanent indllstr,Y until
about 1835, although Ye.6sela weot theIe for lJalibut in 1830. At first the catches consisted moat.1~­

of halibut, hut ainoo 1850 they haYc been chiefly of cOOftsll, althongh more or less halibnt are taken
with them. During the months of Februar.v, March, and Apri11arge SClJoO]6 of ood make their
appearance on the bank. They are generally fOUDII on the "winter fiiShing-ground," no part of
the bank lying to the eastward of the shoalll, between 410 :W and 420 north latituue and 660
38' and 67°30' west longitude. Tltis is essentially a. spawning-ground for toe COIl, which appear
to come on the bank tr~m tne southea.st, as theyaJmoot invariably, after reaching tlle grQund,
mo,"o slowly ro the north and west as J;;l'ring approaches. This is in -the direction of tb~ shoala,

.and, tiS the pUl'suii- of the t1sh brings tll{! Tessels near tllEl latter, great lQ8S of llfe and property _
sometimes occurs during heavy easterly galee. As soon as the spawning .ue9.son is OVtll' the schools

of cod break up, but lUore or less fish M'e ca.ught on dift'erent parts of the bank during the entire
~-"ear, though rarely, if ever, are the.y founl1 so plentiful ail when the winter oohool is on the
ground.
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1'he codfh.h fleet, which numbers about one hundred vessels, is ",holl:,. frOIll Gloucester,
Massachusetts. Besides tllCse, thew arc twenty-five to tltirt.,Y vessels from tlle same port that fish
on George's for haddock in the winter, and a few others, from IWlts in Loug Island Sound, engage
in the halibut and cod fishery to a limited extcnt)n tllc spring and summer.

The area of the 'I winter fishing-ground" is about eleven hundred square miles, while that of
the whole bank is eighty·four hundred and ninety-eight square miles. All of this area, witli the
exception of tho SllOUls, is available for fishing purlmses ill the summer .season for co(l, balllmt,
baddock, and mackerel.

Various kinds of shell·fish, such as pectell!>, mussels, ano. periwinkle8, awl crabs, awl otLel'
crustaceans abound 0\'1.'1' most part8 of tlle bank, and herring and lant are quite plentiful dll1'ing
mOb't of the J~a1'.

13. THE MACKEREL AND MENHADEN FISHING-GROUNDS OF THE EASTERN COAST OF
THE UNITED STATES.

THE MACKEREL GROUNDS.

The most extensive and va.!uab}(\ mackerel fishing-grounds of the world are located ofl' tile

eastern coast of the United States, between the p"tralleJ" of 360 and 450 north latitude, and tile
meridians of 660 and 750 30' west longitude. Tbeyextend from a point n, short distance nortlJ of
Cape Hatteras (about fifty to !le,rcnty miles directly off the month of Chesapeake Bay) to the east­
ern and northern limit of tbe Gulf of Maine, compril;ing the entire exh.·nt of the latter region. The
length of these grounds, in round numbers) is about seven hundred miles, amI the average, width
may be regarded as at least eighty miles, making a total area of about 56,000 square geographical
mile-s, all of which is resorted to by the mackerel catchers of the Uuited States. Oyer this rf'gion
the mackerel swarm at certain seaSOllS in incredible numbers, although the e-ntire region is llOt

generally filled- with sclwols of these fish at the same time.
In their spring migrations the mackerel apllrollch the coa8t north of Cape Batteras, and the

first captures are usuaUy made in the latter part of March or the begiuniIlg of April, between ~he

parallels of 360 and 380 north latitude, at distanc,es of twenty-five to sevent,y miles from the laud.
The following statements of early catclu·g of mackerel, from 1878 to 1881~ will gh'c a compreIlcn­
sive idea of the localities a,nd dn,tes at ,,'hieh the first schools make their appearance.

EARLY CATCHES OF MACKEREL IN 1878.

Mtirah 3O.-Off Chincotea,gue, Virginia; schooner Lilian, of Noank, Connecticut.
Apl"il16.-Latitude 3(;0 10' north, longitude 74° 45' west; schooner Sarah M. Jacob8~ of G1011­

ccster.

April H1.-Twenty,flve miles .8Outheast of Cape :MaYi schooner Alice, of Swan Island, Maine.
April 25.-Fifty miles 80ntheast of Oape Ma.y; schooner J(Ibn Somes~ of Swan Islaud, Maine.

EARLY (lATCRES OF ::M.ACKEREL IN 1879.

April 12.-I.atitude 360 35' nortb, longitude 140 50' west; schooner Sarah 1I. Jacobl:l, of Glou·
cester.

April 13.-Latitude 370 57' nOI'th,longitude 740 23' west; schooner Augusta -E. Herrick, of
Swan Island, lJaine.

Aprill~venty.five miles south-southeast of Cape Ht\nlopen i schooner S. G. Wonson, of
Gloucester.'
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April 14.-Latitnde 380 OS' 1l0l'th, longitude 73° 57' west; schooner Charles Haskell, of Glon­

cester.
AIJl"U 1H.-Lat i tude 37° W' north, longitudfl 7P 03' west; schooller .AIke, of Swan Islam1, Mainc.

EARLY CA1'ORES OF MACKEREL IN 1880.

April 1.-Latitude 35° 30' n.ortlJ, longitude 740 15' west; .\wbooner Edward li:. "~elister, of

Gloucester.
EARLY CA'l'CHES OF l'lIACKEREL IN 1881.

:Jfarck 20.-Latitude 370 10' nortll, 100lgitnde 740 05' west; schooner Edward E. "'VlObster, of

Gloucester.
April18.-Latituue 38° 38' nortl.l, longitude 74° wcst; same sdlOoner.
May l6.-0ff Block Island; scboouer Alice, of Swan Island, 1\lainc.
As the season advances the mackerel move northward, tIle vessels followiug their migrations

so far as possible. After a short i1eriod, bowev('r, the sellools appear to strike the coast in a SlH~­

cession of waves, if that term may be alloweu) anu it generally resnlts that, within a few wed,s at .
most after the first captures have been made iu the spring, numerons schools are tl> be met with
along a considerable extent of coast, und, not unfrequently, froUl near tbe land to a rlistance of
sixt~· to seventy miles oft'. It is often difficult for the :fishermen to determine l)ositi\-el~' \\'bether
tbe mackerel that suddenly appear off Sandy Hook or Long bland belong to scIlVoli! met witb
south of tlle Delaware a day or two previously, or whether they haye ju~t approached the coast
for the first time, haying come in directly from the Gulf Stream. However that mar be, it fre­
quently happens that they are taken at the same time at nl111wroUfi places all along the coast from
DCaI' Montauk Point, Long Island (and possibly near Block Island), to the mout.h of the Dcla"are
lUnr; and e,'en fart,her flonthward. It is also not unUflUal for catches to be made on thl;.' same
day hoth at Cape Cod and off New York, witlJ reports of fish ill greater or less abnndance at inter,
yoning localities, as off MOll tank Point, Block Island, No :Man'l3 Land, and the south shoal of Nan.
tncket, and in the south channel between George's Balik and Nant.ucket Shoals. .

During the early part of the ~eason, while the spring or soutlJ('ru mackerel fishery is ill prog­
ress (LISuall;r from :March 20 to June 1), It large percentage of tbe catch is marketed fresh, dJidly
in New York. The vessels frequently meet in port, alld the fi~hermen are thus afforded an oppor­
tunity of comparing notes, which, in consequence of tho hroa.d areas traversed in ihe passage to
and from market, enables them at thit> season to correctly estimate the area covered by tbe mack­

erel as well as their abundance.
.After the beginning of June, the Gulf of Maine becomes the great mackerel grouud. '.As the

schools of :fish pass in the Souih Channel they appear to separate, a portion moving up by Cape
Cod, mmallj' not far from the land, while other schools take a more easterly course, SWeL'pillg off

toward Caahe's Ledge, or even across toward Cape Sable. The"e "arious schools, wlJich seldom
have precisely the same movements two years in succession, are followed by different sections of
the mackerel fleet, and at this season the vesscls arc scattered from Block Island and No Man's
Laull to Cashe's Ledge and Cape Sable. The vicinit,y of Block Isla,nd has freqoently remained a
favorite fishing.groundthroughout the summer, mackerel of extraordinary size and snperior quality
having been t1J,ken there during this entire period. George's Bank ha8 also been a more or less

favorite locality at the same season, and, like Block Island, haa been quite celebrated for the excel·
lent quality of ita fish. Owing, howlrrer, to the prevalence of exceedingly strong tides on' this
bank, and to the fact that stormy weather is nsnally of frequent occnrrence in tbe&lI, mackerel
fisbing is not generaH.r carriN} on there after tIll' mi ddIe of 8eptembel'. As tIle loss of seine boats;
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alH1llOssi\.tl.r of seines, may result fmlll the H'f;sels hdug caught out ill a se\"crIJ gale, the fishermen
are more cautioul'l at the present time allon t remaining on George's in t 11 e fall than they were
formerlr, when hooks and lines were the chief appliances of capture.

Mackerel are occasionall;v found in almndauce on Brown's Bank, situated Ilol'tht'ast of George's
Bank, and Oil the Seal-Island Grouw], out their occurrence in great numbers ill tlH.'S"I localities

mas be regardt'd afl rxeeptional rather than as the rule, Although the 1Il0VClHCllts and abuudance
of mackerel are subject to yearly ,-ariatiolJ8 of greater or less maglJitudn, it can be safelJ statnl

that during the lllouths of JUlie, J nlr, ftnd.Angnst, tlw following localities fumish the most import.
ant mackerel grounds on our CO<lst: Cashc's L-edge and 'Vicinit:y, cO'Vering un area about «ix 1~· or
seventy miles across, and ha,,-ing Ou-she's Slwal as a center; the vicinit:r of lIonltC'gan Island, from
Ileal' Cape Elizabeth to Matinicus Hock, amI from e1ol;e ill s!Jore to a <1istance of forty miles olI

shore; and the \'icinit,y of Mount IJ<:>sert Bock, from the rot:;k to Ilt'ar the main land, and outward
from it in all directions for distallees of twenty to twenty-five miles.

In the fall, after the mackerel have begun their migrations toward tIle 80uth and west, tlw
principal localities resort~d to by tlte fisllermell are succe8siwly as fullows: Off Cape Elizabeth,

and about Boon Island, Maine; off Cape .Ann, l.Iassachusetts .Day, Barnstl.ble Bay, and off the
outer side of Cape Cod. Fortunately, at this sea,soll, the mackerel usually follow the trend of the

shore, and strike into the larger bays which indent the coast lim:. This permits of the fishery
being carried on with little ri!Sk, at a period when Revere galle'S ure of frequent occurrence on the
New England coast, as the vessels are generally within easy readl ot' safe harbors.

Efforts have been made from time to time to trace the mo,'ements of the schools of mackerel

afrer they have passed Chatham, Cape Cod, the last locality where they are generally canght in
the fall, but always without success. The failure of these at1eml)ts is chie:fly due to two t:aw;es,
namely: first, the almost steady prevalence at that season of unfavorable weather for fil!\iJing oper­
ations; and, second, the disinclination of the fishermen, at the close of the season, to push with
their accustomed vigor an enterprise which appears to promi~e but slight money returnS:1t the

most, and eXpO"lC8 them to great personal risk.

TIm. MENJIA.DEN GROrNDS.

The menhaden fishing-grounds of the eastern coast of tile United Statero extend at the presE'lJt
time (1883) from OhesapAo.ke Bay to and ilJcluding Long bland Sound, and, in some seasons, also

include a portion of Vineyard Sound, OIl the 13()uwern coast of MUS/,lRChusctts. They arc of limited

width, the :fisherjo' being rarely carried on at greater distances from land thau ten to fifh'en miles.
Their total area may be reckoned, in round numbe"r13, at about 5,350 square geographical miles,
which can be itemized as follows: Long Isllllld Sound and the vicinity of Block Island, 1.~OO

square miles; off the 50utb side of Long Island, from Montauk Poiut to Saudy Hook, with an

Rvorage width of fifteen miles, 1,575 square miles; off the :Kew Jersey coast, from Sands Hook to

Cape Ma~', ],575 square mUes; Delaware .Eft,y, 150 square.mill.Js; Cape Henlopen to Cape Charles,
with an average width of about two miles, 250 square rniles;l Chesapeake Bay, from tlw eapNl to
Tangier Sound, 0(1) sqnare miles.

Formerly the menhaden fishery was carded on along a much greater range of coast, e.xtendiIlg

from North Carolina to Monnt Desert, Maine. Prior to 1879 menhaden occurred in great nbund­

ance in the Gulf of .Maine, and the, bays and estuaries connooted with it, from May to October, and
the waters of that region often seemed literall;r alin:l with the lllllllerous large schools, lIlaDy of

1Along this IItrettlh of eoaat fishing for menhaden i~ carried on only to a limited extent, chiefly by lDeans of seiDllII
all.t from the beachetl, and the area ofihe gronuda is, thw:efore, \'ery swan considering thOlir great length. ,
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which HHcl'llllnl thl\ ri \'PfS to tlw limit of MIt wa tel'. Defore tl!e iutrodl1ction of purse !>.elm:,; they

were cxtenl;ively captured in gill'llets, for use a1! bait by the cod and lllookcrel ushcl'wen. a,lld a

large prolJOrt-ion of the fish taken to supply the factories of mtmlutden oil and fertilizers, during the
8a-rly period of that illdustr,Y, were obbained in the same manner. In the summer of 1879, from
some une:Kplained cause, but prf'suruably from tile prevalence of lower average temperatu~in the

surface waters, the menbadcu failed to make their appearance north of Cape Cod, and since tben

the~' have never returned to their former grounds in tlHl Gulf of Maine.

~fr. R. Edward, Earll, wbo iuvestigated the COllst .fisheries of the SOutuern Atlantic States in
1880, states that for serl.lral J'NlTS previous to 1878 1nenhaden fishing was l:arried on to a hwitea
extent in Core Sound ltmI about Ocmcok~ Inlet, on th~ coast of KorOl CarolinH-. At Oregon Inlet

SOllle menb:Hlrll fishing was also done for two or three y~ars, st€.amers haVing been employed for

the purpolW during om~ seaSOll. A purse Beine wus set once froUl CbarIostou, South Carolina, uut
it "ViaS '&0 bad~y cut hy til(" shal'ki> that it was never tried again.

Previous hi 1878 tlw abOl"e mentioned stations on Uw coast of North Carolina marked the
southern limit of the menhaden fishing·grounds, but as the catcLes thcl'e proved ul.lremunerative,

the fil'\her~' walS discontinued, and I'lince that time Chesapeake Bay ha:s been the most southern
region wbere fishinJ;t is conducted. In this locality, acoordiIlg to Mr, Earll, fishing begins in May

and contiDlles. until October; but the fishery is neither 00 importunt nor prolltable as it i!'l farther
llortb, both because oftlle lees abUlldance of tlsh find tb()ir poorer fjl1aljtJ" as compared witb those
tallen about J~ollg bland awl off the };ew ,Tersey coast.

Ai;! to the timos of arrival and departll1'e of the schools of menhaden in the several flalling­

grolIudi<>, bIT. G. Brow l\ G')l)d('. &l!s. ; "'l'he first schools apptlur ill Chesapeake Bay ill J'vIarch llnd

Apl'il, OIl the coast of New .Jerser in April and early l\-fay, :lIH! on the f!()uth coast of Newl~nglaJld
in late April and i\Ia.r; off Cape Ann a/)ou~ the middle of Mit,v, amI in tIw Gulf of ~Uaine ,'l,bout the
Ilttter part of May MId the :fi1'l'lt of Junl:'. Returning, the;·... \('ave lI.faine ill late September ami

Octobel', MaseRchusettl:'l in October; November, and December, Long Islalul Sound and vidnity
in .November and Dt!celuber, aud Cape H~tteras III Janua;r~')

Oft' the eoast of New J erse.r amI tile Boutlleru side of LOllg Island, fishillg nsualiy beginB in

April, and hy the last of that month or earl;r in ~fas it is earried Oll 3.long the entire coast of Long
18]a,[J(l, ~ltbQug1t it .sometimes !lappm.ls th8t no fish .are taken ill tlli!:' region until sftt'J" the first; of

,May_ The schools genera.lIy .. play" in near the coast, wbere the fil;uing steamer8 lie in wait for

them usually' at no groa,t distance from the ShOrl'8; aml W111me,' er the l>choolB yi,oo to the Burfa.oo
they are qllickl~' surrounded by the purse seipel!>. During MfI,y the filgh move around Montauk
Point and into Long bland Sound, which, during tbe remainder of the S".u.SOD, becomes the most
illlportant tislliug·grouod for thilS species on tbe coast. There are periods of greater or less dura­

tion! however, doring which the menhaden show little. or no inclination to come to the surflW~, At

such times the steam6l"8 often cruise on other grounds, going to tht\ "New Jersey c<:mst, or e",ell 2.8

far as Delaware Ba.y. When the schools are moving south in the fall, the 8teBIDers frequclltly fol­
low them as fat' as the DelawlI,l'e, but as the factories are mOl'~tl'y looated 011 Long Isl~d Sound,
these long cruises are only made when the 8C9reit,r of fiSH nearer home renders them absolutely
IleCtlBSary in crder to obtain supplies, Large catches of menhaden have seldom been made at Q

greater distance from the land than ten miles, and, all a rule, the be8t :fishing has been obtained
within two to five mile8 of the land.
-~----~---------------_.~--,---~~---

'ThilJ lltll,tenll'nt of th6 a.trival and d6pa.rture of menhadeu, extracted frt>m "A BilltOry of the Menhaden," by (l.
Browu Goode, 1677, p. 39, ..pplil!ti to the condition of the fisbery prior to 1878, gince which time, !I'll &bove dOlan,bed.
t};f'~ tltlb bave not vmted tbe (!OMb of'Malnfl.

-..



n.-THE SEA FISHING-GROUNDS OF THE PACIFIC COAST
OF THE UNITED STATES. }f~ROM THE STRAITS OF
FUCA TO LOWER CALIFORNIA.

By ])AVID S. ,TORI1AX.

14. TRE PACIFIC COAST FROM THE STRAITS OF FUCA TO LOWER CALIFORNIA.

}jxcept the salmon fisheries of the Sacrmnento awl tbe Columbia, and the ocean fishel'j(,f; in
tlH' immediate' neighborhood of Sall Francisco, the fisheries of the Pacific coast exist ou]y as

pOf;ilibilities. For the most part only shore·fishing on the smalleRt scale is done, alld no attempt
is made to discover off·shore banks, or to develop them when discovered. The present report
cau, therefore, only discuss the places where fishing is now actually carried Oil.

South of Mont~rey the entire coast is made up of alternations of rocky headlands (1'i1lcone8),
usually of sandstone, with long curves of sandy beaches, and is broken by occasional large and

,Illllall bays (esteros and lagunas). The immediate nei~hborhoodof the I;1I0re has almost always

it sand.r bottom, and is not ,"ery rich in either animal or vegetable life. Farther out: at varying
distances, is u belt of rock,}" bottolll, thickly conred with the great kelp (},[ac1'oClJstis pyriferaj,

f\lHl beyond t,his there are occa13ional rocky reefs, usually continuous 'with the rillcolles on tlle
s]J()re and with the rock;}' islands, whieh have the same origin.

About these headlands and on the reefs some still-fisbing is done, mainl;}- for species of
rockfish (Sebasticldhys), and occasionall.y a gill-net is pnt dowlI. The best knowu of these reeff;
are about the islands of Santa Catalina and Anacapa, but theY doubtless exist around ,aU of the'
islands in this region, which are mostly sitnated at a distance of about twenty miles frum the shore.

The middle pitrts of the channels between are, ill summeL', the resorts of the large migratory fish,

which are caught in cOlls~derable llumlK'rs by trolling. Along ~he sands beaches f'eining is
practiced, and gill.nets of little depth are set to catch the common shore·fishes (largely surf·fish,
fOllCadors, and flounders). In tbe bars of sufficient size seining is lurge]y llUrsued, especially b.r
tbe Chinese. In some of the smaller bays the oil-shark (Gnleorhinus) breeds, and is taken hy

hook and line. Certain fishes (redtish, whiteOsh) are alRO taken in large llumb~rs b;y still·flfihing •
along the line of the kelp,

From Monterey to tho mouth of the (Jolumbia the eO!l8t is quire simillU', but it is in general
more rooky, with less sand, and presents an additional featnre in the existence of rivers of
considerable volume and more deeply indented bays. In all of these rivers there is a greater or

less rim of salmon in the fall, and in those fed h)' snow water, in the spring also; and in mallY
thege fish are taken for market purposes, in nearly every case by the use of gill-nets. The

number of rocky reefs 800mS to increase to tbe northWard, and the number of species inhabiting
them is greater, SO thll-t both in Monterey Bay and about the Farallone Islllnds haited trawl-liues

"i'<J
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are largely u",'u fo1' taking rockfish. In the bayl> seines are exten8i,ely used. 'l'rolling and
.'itill-1Is1Jillg' ill tlw kelp are little practiced, because the fishes caught in tbis way are mostly
soutLeTil in their range. netween the rocky headland of Point Reyes and the cutranc!) to the
GoldclJ Gat\'. is a long etretch of smooth sund,r bottom at a con;;idel'ubhl depth. The bottom here
-'iwarlllS wit.h f101lllders, and a mode of fishing is purstl.ed analogous to the trawl·net fiBhing of
tlle .At,hmtk-tbe fishing of the Paranzella. This mode of fishing is doubtless possible outside
the kelp at many places along the coast, but the markets elsewhere are too small to make it

prolltaule, excepting on a few small reefs in the ntlighborllOod of the FarallollCS where rock·cou
:tbound, and at the mouth of MOllt~re~~n<tY; and, lJcj'ond this stretch of deep water now tis/Jed br

the Parallzella, ·we ean hardly say that any definite ofi"shore llshing·gtounds exist l50ntlt of tlle

Straits of Juan de Fu~a. Off the 1ll0utlJ of the Straits of r,'nca'l [tbout eiglJt miles nortlnrcst of
Cape Flattery, there is an extensive halibut bank, where the Indialls take halibut ill largB
numbers, alJd whicIt may SOW(I time become of importance to the whitE! peoplE!.

The el1annels among the islands in Puget Sound and to the northward are resorted to by

'logftsh (Squalu8), and the bass at certain seasons swal:m ,vitll horring. In Alaska many banks
frequented by halibut aDd cod doubtless eXist, but thus far the only ones developed to allY

considerable extent are about the Shumagin Islands.



C.-THE FISHERY RESOD ROES AND FISHLKG-GROUNDS
OF ALASKA.

By TARLE'l'ON H. BEAK.'

15. THE FISHERY RESOURCES OF ALASKA.

The 'territory nf .L\.laOlka has SCV€llt.y·tj\'e speeies of food-fislu'8, senm·eigLtlts of wLich are
sh'ieU.r adapted to the use of mall, the balance bL'iug more suitable for bait. 11101'0 than ono-lmlf

.of tbis number are widely distrihuted. .I\Ion', than two-thirds of the whole number exist in great
abnmlance where they occur.

'1'110 flat-fishes and floulldl'rs (Plwmnecliihc) han.' represcntatin$ on 0.11 part" of the coast;
the number of species is, however, smaller nort,h of UualasiJka tban is found aroulld the Sit()H'J:' of
Lite Gulf of .Alaska and its groups of islands.

The codfishes (Gadidm) are equally di'dded lJetweell Southern and :Sortilern Alaska, The

southern species excelling the northern in size; of these the pollock is one of the uest hail 8­

known for ood.

'l'here aru thirteen species of sCldpins \Cotlidw), nearly all of which are importllTIt ns j'llPd~

the scaly seulpins (Hem ilepidAJtwl) being especially good•
.Althongh the number of species of 8euusiicltihys is much smaller tlJUll on the Califondan

coast, tlle five tbat do occur iu the waters of Southern Alaska are all exCl'Uent, and two of these
are knowll from as far north as Kodia.k.

The so·calle(l" rock-coll" (species of HexagrammU8) rank with the precedillg in good qualitic.~,

and they are extremely abundant, some species reaching us far north as Port ClurcJH'p ~

Hexagrammus asper of Steller is found all alollg the coast from Sitka wcstwanl to Attn. TIlt'S\"

fishes are gener....lly Imown to the Russians and largely to the Aleuts as Lbe "tor-poog~'; one

species (E. ordinatus, Cope) is the" green-fish," so called 011 account of the greC'u color of it" :tIes]l,

witich is nevertheless quite palatable j the green color diMlppean, in the process of cooking j til('

H green.fish" is remarkable for another peculiarit~- iu itK f;mok~· browll ova. One of the most

important members of this fa,mily of Chirida: is tbe "f;triped fi.i'lL," ".yellow·fislt," or U F\tka..

mackerel," Pleurogramm1l8 monopterygiu8 (Pallas) Gill, wLich, besides its own intrinsic ,nIne ns an.

edible fish, possesses rare worth as a bait for cod.
Tile family of Trachiltidre is represented hr one species c<l.lled "eu8k" at the Shumagill!:;,

a fil>h which was too rafe in museums for us to try its table qualities, althongh it fOfms <Ill

element in the bait·supply for cod.

1Tho report of Dr. Deau might, with alm08t e'lu:J.1 proprietI' be included in the Bectlon de~·otcd to tbe Ill'" hNla

of tho fiMlerie&, but l:Iince it i8 ill tho main a dillcuMion of undeveloped resourcl'S it is deemed more fitting to iJldlJ(\c

it in the seotion devoted ro the fishlug-grounds.-G. BROWN GOODE.

SEO 111--6 1'1
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There i~ OIle Sl)ecies of sUIld lauIlC(\ or 'qUIlt" (Ammod.lltfs personatus) which is extremely

aUI1IHlaut in mORt llUrts of Alaska, and extends north to I'oiut BeIther, as we cel'taillly know;
this lauJlce is lal'gt'l,r useful ill tho cod l1shery and in gem'I'.'}1 lwo.k ·tiS]jjIlg ill SonthtJrjI Alaska as
well; its almlHlance it'; wonderful. •

The pike (E~ox lucius, L.) we have from t;lave Lake; it i~ "COllllJlOn ill all the lakes and ponds
of. . Northern Ala.~ka, but absent fmIll Ow rin'1'8. It i,-; caught with seines ill summer
and early winter. It is princi pally used for dog-feca, ueiug' of llttlc value for tlw table.lH

The family .Jlicrofltomatirlro as distriuuted in Alaska ine111dcf\ the smelts (two species), tIre
capelill, the SUI'f-slllf'Hs (two specie;;), and the eulueholl, 1'l1e smelt, whieh it:l illOst alJUudant aud
iwportant, resembles the COllllfJOn species of the AtlUlltk i'lealJOard vcr,y closely; it !Uay be, too,
that the second form, which is remarkahly slender pO'lteriorly, i1S lUcrel,Y the spent female of the

first. Tile distributioll of tfJe8e fish is probably northerly, a:o; the Xational )fuseum has no
examplci! from any point south of Saint 1\Iichael\;; StlJindachncl', the Ilescriber of Ollmeru8 dentex,
had it from De Castl'ie'8 Bay. ",c obtaiuNl, September G, 1880, from Eskimo, in Escbscholtz
Ba;v, dried slllelt which they und prepared f(lI' food, TlJe capelin (Jlallotu8 Vil108US) is ulliverflally
and abundalltlr present throughout tbe Territory; it plays a Yery important part in the salmon
and COlI fishery, forming as it does tIre principal food of these fishes during a part of the summer.
YOUllg capelin arc extremely abundant llorth of [.be Arctic circle, but we have not seen them in

Southern Alasl.:a; tue number unnnall;r consumed b,Y cod and salmon must be enormous. I have
taken forty fI'Om the stomach of a single cod on Portlock Ea,uk; flalmon may be seen in pursuit
of capeUn eyen in the brackiSh waters w.h('re BUlall stream" fall into the bays amI coves. The
species of Hypomesus, thollgb of small size, form a considerahle portion of the food.supply; one of

them is known in southern waterB (H. pretio8U8) j the other, instead of spawning in the surf like
its southeru congener, nms itIto fresh.water ponds to perform this function, and seems to be

con tiued to 15"orthern Alask a and Xortheastern Siberia. A well-known representative of the
family of Microstoma,tida; is the eulachon or candle·fish (Tlwlcichthys pacific1ts).• an inhabitant of
tIre shores of tIre whole Gulf of Alaska. The useg and the mOlle of capture by Indians of surf·
smelts and cnIacbon are so well explaineu br Mr. Swan ill the "Proceedings of the .National
Museum/' 2 tbat it is unnecessary to add anything tD tha,t 1)01'tioll f}i'the subject. Eulaebon have
been salted at Katmai Oil the peninsula of Alial,;ka and brought to Saint Paul, Kodiak. Mr. B.
G. }-tcInt.Yrc, who WINe me information concerning this industry, an(1 furni~lted some examples of
tbe product, speaks highly of tbe table qmllitie,!(of salted eulacllo1l, Ullfortunately there is 110

llal'uol' at Katmai, else it might become the seat of an important trade in this article.
The whitefishes (Co-regonida.') fm'm one of the great staples of food in Northern Alaska (from

tlw Yukon nortliward), replacing the salmon almost entirely in the extreme north. There me
five species of OorcgQnus, the la-rgest of which, as represented ill the collections of the National
Museum, was once considered identical with the common clul)ciformisJ of the Great Lakesj it hi the
fish for which Milner proposed the name Kennicotti, and is quite distinct from the clupcifQrmisj
this is the" Broad \Vbiteftsh" of Mr. DaH, whieh he says: .. Is the n~xt in size of the Alaska

1 D.... u", in Report of the COlDulissioner of Agriculture, 1811 (for 1870), 337,
~ \'01. III, Jlp. 4:l alld· !l57.
~St"WdWl Macl'euti i~ the. ~I~cies reff'rred to by Mr. DaB in the" Report of the COnlmiilSioner of Agrieultllre fur •

1870," page 366, as tho" Great 'Wbilellah," l"mC\\m!ng 'Which he saya: "TIda euonnoua wlJitetiah ill the fioest of itll
tribe, IJoth in Bize !loud flavor. It ia founu in the rivers IlI06t m the year, but is mOilt l,lentifullyobtained and ia ill
its beat condition about the months of June and July. We hllove 8eell them fonr feet long and 'Weigbjng about My
pOUIlll~. It ia diatinguiahlld by ita long nose and II1Nul..r form, amI is of a. silv..ry white., aomewha.t darker above.
It i~ flill pr ~pnwll from SCl'tcmoor to Jalluary, when it lUeappellrll."
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wLlitefidl, amI re:lClws a weight of thirty poundf';. It is di!5tillguil'ihcd by its broad hod.v, I'hort

lle~(}, and large seales. It is usnall.r H:'ry fat alHl excellent eating. It abounds in m-Jth \'.-inter
aIHI summer, spawning ill September ill the small rh;rrs fulling into the Yukon.") The ,t HOlllHl.

thIll" ofJI-Ir. DaIl's pallcr i~ Corl'ponus (/1/udritateralis, mell. "A long, slender, fmllcylindl'iealtlsh,
!lot ycry abunda!lt, but of ('xce-ll('lJt qUl'Llity. Thf','! an' caught occasionally throughont the

winter 011 thc YulwlJ, fllld are distinguished by tlJeir attenuated lJltlzzle luul ]l('Cll1iaJ' form." The

H Hnmpl.Hlck l ' of :.\11'. Dall is related to clllJleifonldx, from whieh it is separated by its arded aut!

tompressed back. The "whitefish" tRussiaJl MOl'k7:oi (·iya) is C. Luuretta', Bean. 1\11'. D:lll ~:J~'s of
the Jro7skQi riga .. "This is the most abnnJant mHI best fhl\'or('!l "pecks of COH'{jUlJ111i ill most
localities. It is distinguished by its sHlall scal{'s, jj us, tail, and head, and is of syuJlIwtrical

proportions and moderate size. It rarel;\-- excet'lls three ponnds in ",eig-bt, awl is the sta,ple artidc
of food in winter on the Yukon." l Cor('gOllll.~ Laurcf/(t is the pfeyuiling species of OJ(' f,1f nortlJ :

the writf'r obtained it in Port Clarence while in company with the United States Coaiit ;md
Geod€\tic Sur\"(~y Expedition to Alaska, ill 18S(J, awl Capt. ('. L. Hooper, eomlllanding the
Ueveuue-1t!arinc steamer Corwin, thull rceon1s it from Point BmTOw in his report to the
Treasury Department of November 1,1880:

it The temperature of the water was 400 F. 'Ye bought from the natins SOIIl{' citler ducks,

which we·re fouml to ha\"e a strong ti~IIY taste, :U1d io;ome fish resembling sllao, hut "malleI' aml
Ycry fat; t.hey differ also from the Ilhad in IJaYillg two double [misprint for dorsal] fins. "'e saw
the same species in Kotzebue Sound and at other plaecs within the Arctie circle. They are

ealled by the nati,es • tnpook.' I llrescITcll somc sjleeimells for the Smithsonian Institution."

The "Nulato whitefish" (Russian" NulatoNki dga") is cddelltly what I huye called in lllJ"

Hilt of Alaskall food·fishes Con:gQn'U.s Met'kii, (:;Unlher, yariety. This is a sma\!, thill, bOll~' specie""

('ommon near Nulato, on the Yukon, anl1is rareJ.'i" more t.hall hHlf :J pOllll{l ill weight. It is of
]jtt1~ l1SC as food, anl1 is IJnllcipally abundant in summer. Captain Hooper forwarded to tIle

8Jnithsollian Institution mallY speeimcllS of .tld" whitefi:::h, whieh l.w ohtained doubtless in

Kotzebue Sound and elsewhere in the Arctic regions. The grayling or blanket- fi;;h eOllchtdes

the list of Ooregonida" Of this Mr. DalL bas written as follows:
"Abundant in the small rapid rinrs of Alaslm. It is tbe only fish ill thp Yukon territory

"hich will take the hook. It is of moderate ya1ue only for tablt, 11S(', and ir;l espedal1;r abundant
ill spring when the whitdlsh begin to be scarce.."

'fhe greatest fish wealth of Alaska lies in it~ abundance of fille salmoll, 80 far at least as
,~hore.fishin.g" is concerned. There are five species of O'llcorllynclwk" chouicha, keta, nerk.(l., kis/deli,
and gorbusclw-all reallil.y distinguished oue from tIle other b.y welI·markel1 dlUracters, except the
first two. Three of them may be at ouce recognized by a single eharacter ewn; gor[;usclUl, for

example, has much smaller scalM than any other species; kisutch liaS a mnch i'omaller number of

pyloric creca than all the rest; '1!e1'-ka has much the largest number of gill·rakers; c1wuicha is

the giant of the group, and may well be called the" king salmon." This ill the larg~t and finest
of the Alaska salmon, reaching a weight of sixtS to ninet;y pounds. Those weighhlg eighty
pouIll1s are not uncowmou, and others weighing a hundred·weight. have occasiolmlJ.y been talWll.
This fLsh l or a fish called b~' the same name, rangeB from Sitka to Bering ~trait, and ill fonnd ill

. all wate1"COU1'8es from the tide-ways of tIte Alexa.nder Arc11ipelngo to the broad current of the

Yukon. It ascends the latter river for a.t least twelve hundretl mileB and }lerhapa farther. It is
Ii- short and broad fish, with a llY'ge bead, but comparativel,}' fllllUll mouth and flns. It reachcR

, DALI., loc. eii.
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tlw lllouth of' tIlt! Yukon about the wi/hUe of June, Hnd ruUI:l for six week~. It abecm}:,; the i}\'cr

slowl.r, reaehing Fort Dcrabill (about three Imllllred Hud bixty miles above il.te mouth of tl.te rivCl')
about tlw first week itl July, lIud Fort Yukon (flbollt oue thousand mile.., above the mouth) about

the lllidtIlt' of .Tuly. It i,'\ thied for whiter nst~ h:r the Hati"c". All dry n~h is called lIkali by the
Ru;;shms. Tho chowicbt~C ukuli Ul'e llU\L!t~ hy mltting the ]h;!J ill three ;;;lice." after remO\-illg the
Leau, leu\"illg tbe backbOlI{J in l~le ntiddle slice, and alii tIuce eonnccted lly the tail. Two or three

dry chowidloe ukali will weigh at least tift~- pounus. One llf Ihem is aecollutetl ;;;uillciellt for a.
da.r's fooll for six mOil or dogs. They cost, from the uatives upon the Yukon, 0110 leaf of tobacco

each, or, wbell dry, five to eight musket-balls }leI' ukalj. 'life more llOrthern the grOUIllI where
tbe fh,b at'1' taken, tlle filler their -flavor, and the chowie-hee of tbe Yukou were htltl ill snch

e~1cem 111:11. se,era) lIogsllcad,;; wert' anunall:-,' saltl'd foJ' the emperor's table hy the 1:ussiami.1

It is now belieYel1 tbat tIle famed "ebowieltee" amI the "quinuat" salmon lmowll to

fhlh-cultnrists Hllll anglt'!'s lire one aud tIIe same spelJivs. TIlt" maximum size of this "ldng
salmou" is so great as to llC ahuost iucrctlilJle, and yet tlwre is lln donht that iutlividnal" weighillg

olle hUlldrcd lJotHllls han~ sometinH's been fukcII. ~,rr. E. G. :Uellltyre, at Saint raul, Kodiak,

hat! onc that wu.s smokc(lby Capt. James \Vilsoll a.t }'ort, KCllai iu lWill, which weighed I:dxty-six

pounds in it,,, \~urt'll i>tate; this must ha,e weighed fully nim'f,Y llOLlllthi ill tIle fresh condition.

C:l1)1. H. It Howen states that he brought uue dowlJ from Kassiloy that weighell eighty-four

pounds after smoking, with heau., fillS, entrails, allu half of the bu('kbone ~moved. Mr. Tbomas
Devine told mtl t.hat a 1:lilver salmon fiye fteot long "';t8 brougbt to Pirate Con, Shulllflgin~, ill 1877;

this must lwvo been O. dwuioha. nufus nonlukof~ky clHims that he hm; seen a cbuwiclH'e

salmon Be,en fpct, long at Iliuliuk l Lnalasllka. TlJis seeillS a little too long, but I mention it as

<lll additional confirmation of the enOrm(HUl proportions reaelt/~1l h:)-" tlle specif's. I han; bec!l
informNI b.y Capt. R P. He~ndeen and Capt. H. n. Bowell, both of whom have cauglit tho" king

sa.lmon," tlmt they do not run in school!;, bnt two or three tog-ether, keeping very clo.'\e to tbe

hanks, perhaps to escape from the belnga. Of hsutoh amI kda (hoikul]) Mr. Dall SllyS:

"These two species have the same range as tbe king- salmon; and are (lried jor food in the

sam(\ war. The;y are, bowcver, much more common, lIlllCh smallCl'l and are beld in lel;;~ {'steem.

They form the bulk of the better claHs of salmon in all the rivers of .Alaska. 'I'be,}' arriyc later

than the kiug salmon, remain longer; and travel more rapidly. They reach Fort Derabiu llPOIl

the Yukon about the tenth of July, and Fort Yukon early in August. Tlwy we-igh fl'Olll tell

to t.birty pounds, and dry, after cleaning aud removing the lJaekhone, to about two 01' three

poumls. They arc more slender than the king salmon, and the males are furnigbed in tbe
breeding' season witb a formidable array of reeuryed teetb, so tlmt the natives are aceustom,,11

to knock t.bem 011 the head witb a elub before attempting to remove them from the nets."

I noticed that the Aleuts almost invariably broke the /;kull of salmon, which lhrJ" earrit'd

in bidarkas, lJear its junction witb the vertebrm; thiH was dOIle to kill them quickly :lIltI
prevent their strnggling after being stowed away. The" redfL"ll :, (0. ncrka) and tlic " dog fi8h"

(0. u()rbuscha), ~lr. Dall observes, Hare principall;y ,alned for llse as dog-feed. They Hre III aced

in tbe order of their qualit.y as articles of food. Ther are. • exceedingly common,

of small size, and nppear later than the previously mentioned varieties. The redfish, as its name

denotes, is partly of tf..e most brilliant scarlet, but its flesh is not so red as that of the king

salmon or the hoikob (0. keta). They arri,e in July and disappear late in August." This

t'stimate of the redfish a,wees perfectly with the opinion of Captain Bowen, who thhlks it is the
. : D.A.LL, ;u Report of ComIlliasion~rof Agriculture for 1870, pp, 382 and383.·~
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poorest salmon !>ulted, though it sells best Oll account of its n'd color. For 'OIY own P:ll't I think

the fresh gorbuJ;c1m equal to any otber salmon, but I prefer the ehowichce bellies amOl1g tho salt
fish. There is nothing on the west coast which exactly corresponds with the Maille salmon. Salmo

Gait'dnltri'i is most like it in general appearance, and sometimes approaches it in size; bnt its habits
lIrc different, sillce it i~ found :fiJh.'d with ripe o\'a ill June. 'Ve haye this species from Sitka and
Kod [ak. It is yer.\' difficult to dh,tiIll,ruish GainlllCl"S trout from the" minbow trout" (8. irideu),
so well kllown in the McCloud Hi"cr, the charaeters which are supposed to separate them being

unimportant. I found at Sitka one 'young trout which ma:y be called iridcu8 or (]airJltcrii
i\1ttifrereutl~') :;nul it will pm:.zle any oue to tell 'whidl it really i;:. ClInk's trout (Salmo lHlrpuratu8)

is very abUlulallt ill Soathern Alaska, ahd IlULst be rare to the llortlnvard. Dall says tbat it is

Hot found north of Aliaska Peninsu1<l. Capt.ain Hooper had it from Kortll('rIl Alaska, but the

exact locality is not 8tated. This IJt'autirul species is not known to reach the great size in
Alaska tlmt is claimed for oec<l!'ional illdh-i,luals in the Collllllbia Riw~r, hut it is "ery <llmudant

llnd an excellent fQ\.m-fi,-,ll. \V 10 l.\lUml it fCe\liug on \:lti~kl(',ba~ks (Ga.staj}8tCl!8 lllicro{:~'Fr{alt{8,

Girard) in Piseco Lake at Sitka. The species known in California as the "Doll~-' Varden" trout
is e.verywhere present in Alaska, reaching as much as fifteen pounds ill weig'ht, and literally
swarming in the streams amI adjaccnt tidal w:lters. The soung of this tront were fouud as far

1101't11 as Cape Lisburne, and the species is vcry abnlltlau t ill Northeastern !5iberia. While it
remains in the streams it is generally dark colored, but after a sojoul'n in thtl selt !IPOll re·eutering
the brooks and rh'ers it quickl~y show'! its beautiful red spol.s. We fuund that il;c1ividuals taken
from the salt water showed no trace of red spot8, but immediateJ~'assumed them UpOll being
immersed in spring water. This difference of color, varying with tIle place of residence, has led

to the supposition that they r-epresent two Sl)ccies, the large silY(';r~' ones ill the co\'es and bays
beiug called salmon trout while tbe smaller inland form is known as brook trout. There is good
eyidence of tIle occurrence of one species of Oncorhynchull (0. gorhlll/ellU), tIle little hnmpback

Mlmon, in Colville River. Captain Hooper reports tltat. "the 8!llmon is tin' oul.r variety uf fish
in the Arctic that is of ally value. Although smaller than the salmon caught, farUI",r south, thpy

are of fine ftu't'or. They are quite plentifUl, au(l the coast nati,·(>s cure large quantities of them

by smoking and dr.ying for wiuter use.m Capt. E. E. Smith, who was the Corwin's ice pilot
00 bel' cruise of 1880, in 1875 put up in salt two barrels of little !Jorb1iilclla which be bought at the
mouth of Colville River.

The Bole re.presentative of the herring family of mnch importance as a source of food is the

Clupea mirabilis of Girard, the common sea·herriog of the Pacific coast. 'Widely distributed and
extremely abundant, invaluable as bait and delicious on account of its fatnes!,:, it deserves a. ltjg-II
rank amonA' the staples of Alaskan waters. There are no finer herring anywhere than ma~' be
seined at IIiuliuk and sometimes TIMr Saint PauL The:y are as plentiful as menhal1en once

were in Peconic Bay, so plentiful that a laz:r Indian with n. stick armed with pointed nails call
soon impale a canoe load; vcssels have sailed for hours througlJ shoals of them which seemed

unending; acres of grd86 are sometimes cow~'red with their eggs when a high tide takes them far
l-lSIIOre and the receuing waters suddenly leave them aground, :Nati\'es are very prompt to profit

b.r lIuch Rcchlents. When we came into Chugachik Bay, in Cook'l,i Inlet, we found a sand spit
strewn with recentI.y stranded herring and their wasted eggs, wbile here nnd there were groups

of poles selected from driftwood on which the fish bad been htlllg up to dry after bt"ing split and
hn"ing the head of one passed through the gills and mouth of another. 'l'lJe spawn clinging to
blades of grass after a little sun.drying had a rather lileasaut, alightly salt tilSte.

, 1 Rt'llort of cmise of COl'win, Novpmbel' 1, lAAO l1RSl), p. 68.
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Tbe ~u('k{'r fanii lJ' (Gatoiltomida') hag bu t a I;iugle 8pe(~i('g ~o fat as klHlWll, and that is

apparclltly iucntical with the loug-nosell sucker of tue Great Lakes allu the Upper MlssissiJllli.

This iish is allUmhult. j t~ tlIe Yukon ::LUll other large ri \"{'l'S in X ol'theru Alas1m. It is of

mOUt'nltelJ' large size, n~w~hiJlg nre POlHHls in weight. H is geueralJy of a reddisb coI~·. The
bolly i~ so lillJ of banes tl1at it is llJlfit foj' tom], IJllt tlw lwalls, wLeu hoiled WWl tIl(> roe, make 11

very palntabJe suup, The!;t: fish nrc fi1J('(1 \dlh f;pawll in .L".pril, a period when other fish appt'ar
to be out of seasoLl.]

'f!.wrc is OIW lamprey known to us f1'01ll Alask(1, the .llmmo('(J:'lcs al/'tCUS of Denn. Tlds oue i6

extremclJ' ahundant ill the Ynkon, according" to l\Ir. L. :Jl. Tumer, ana is used for food. :JIll'.

Tlll'nCl~" "pe(,imell wus taken <l,t Amik (hl,litudo 03 north, longituuc 160 wes!. from Greenwich).

16. A REVIEW OF THE ALASKAN FISHING-GROUNDS BY DISTRICTS.

J have been thus explkit in mUlliug' the food-fishes of tl18 Territor,)" awl tracing tl.wiL'
(lisnitm tioll~ in onl"l' that their import,ulClI lli'i a m<>flns uf fill hsistcl1ce fur tlJe inha\)itants ll1H,y he

fhlly apprt'eiated. All parts of tLe coast (If Alai'll'll arc abnndantly snpplied with fi8h, lind every

wall' I1:l!.i\·c of suitaulp age is to ll8 considered fl flsIH'rmall-OJl(', who employs the best expedients

wit hin his reach for the capture of fish, because hi:; vcry life (It'penuO' in great measure on tbat

supply. Even the women amI children help to illcreasc the "tore f(Jr winter, tugging aWlIY

bravely at great Stl'illgS of to;almon or otLer specjPH eaugllt, in t,11() "eine" hy the men. ",Vhene,cr

there is allY pnlliJl~ of t.his killlI to do, you lml~c seo them skirting- alollg the shore, half float.ing

the Dllnlel1 Ileal' the water'" L>Qgc. The totalllllllll}{'r of lishcl'lllCll estimated for Alaska in CenStl/'

Bulletin No. 176 is fifty.ilis; hundred and fifty, whieh is cerhlinly not too bigh. According

to Petroff"g preliminary report on the population of that TerritolY, there aI'€, about thirt,y

thonS;llHl inhahitants) distrilmtetl as will be seen in the follOWing taule :

I'OI'"L'LATION 01' ALAS1\A.

[From FeU-otT.}

Southoastern Alaska .••• -. . .. .••. ...•.. ..•••. .•.. .. .. . .. . .••... 0,517

Estimate of PrinM WilJia\<l Sound -... .. . .•. •••• •... .. ...• •••• ,,00

Kenai Miaaion or Cook'a Inlot district. __ .......•.. _... . .•.• •... . .•• ••. ...• 1184

Interior divjBioD ...••. "" <0'" ••••••••••• ""'. ••• •••• ••• ••• •••••• ••• ••• ••• 2,226

Kadillk Parish , '" ••.••••..••••.•. _. _.. 2,606

R.;1kofsky Pari~h .. __ •..•. _•..•••••••• _. __ _•• _ . __ _ , '" ..•. 669

rnalnsbka Pariah.... .••. •... .•.. .••.. •.••.... .....••... ••.•.. ...• 1,392

}ki8wl &.rdh,isioll .'.<., '....... 4,340

J'1'ih~'1ov blands ,..... 390

S'lint Lawronce 1~laml (cHtilllaterl)...... ••. •••. .••....• ~OO

Xunjl'ak Isla1]ll (estimated) _•. _.... 500

Ku"koqlli", <liI,lslon ••••••• - - - _ -.- .. - - -_..... ..•.•... 3,654

'Yllkon ,jl'lt·a ..•......•. -..... ...••.•.. ..•.••. 2,006

t:phonu muntll to Anvik .... " . ...••. ....•• .. ..•. •••••• .... 1. :145

C":ost uf N01'!OU Sound {rota Saint :MichacJ'~ n l''''ard 8t,,1 aa fat' i.l.H Sledge Island.... •••• U33

Kiug'8 lBlan'l ttl I'oint Barrow ..• , ,.................... 2,990

30,152

1DAr.L, ill Report of COlllwis8ioner of AgricllltuNl for 1870, p. '388.
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Leaving ouL the interior tliYh'lion, awl fHlpposing that one·tifth of t1e whole llopulation ~\l'{)

hU!J.lt male fishermen, we shall have about the nuruher estimated ill the Census l~nlletilJ. ]\Pilring
JJl mind the great abundance of tiS}l ever;yw!..tcte; anll the wasteful hahits of a TH'ollle who neith{)l'

profit h.y the hint of prosperity 1101' ttike warnillg 1'1'0111 the l,irk of adwn,its, we IlH1Y form sonH~

idt'[t of tbe millions upon milliOlls of fish annuall~' ta1,;c11 ill .\Jllskn. Thm'c are Hot fnw('r tkIH

twenty·eight thousand people in t!..te 'l'crritory who li,-;{\ largely upon fi<ih, fre~h during IHllf of the
year or lelSf.i~ alHI in tLe form of uT.-ali during tlll' balance of the ~year, In the ah;;{'nce of l'l'{)onli;

to s!..tow the amonnts actually put up for winter use, we mUl:lt. dcpend llpon e"timates. Mr.
William .T, Fisber, of Saint. Palll, Kodiak, has ver;y ('urcfuH.'i inquirpd iilio the mMta, iakiug"
counsel with l1urties who are ill tbe lJusine~~ of preparing' ukall for COllSUlIll,tioll, aDd uhsel·Yillg

the quantities put up by ~lUtivNl for thdr OWl! ll~e. .:III'. Ji'il:iher has given ns the following l'I'Hllt

of hi;; il1v~~tigation ;

'tTbe anllual supplS uf dried salliJOIl (uka.li) put up by it nulin' flnnily, consislLlg of twu

adults and two children, is et>timateu at fifteen Imnured fish, averagillg about 1he pound,s
each before being- dried, lind, wheu ClUed, av('mging about ()ue·lwlf pouml efwh. 'fhe ('r{'(llt'"

(llatiye whites), in addition to the alion', put up abont six harn'ls of "alt 1i8h for winter
eOllsnillption. These stores are not. toneh('tI uutil th'!. lwgilluing or )\o\"Pllllwl', w!Jell, o\rillg to
inclemency of tbe weather, the catclJillg of fleiih fit-h hal'; to be I'USpE'IHll'{l. l~y the firi!t of :'Ilay,

when the Weather permits fishing again, thN;e I'tOT(~S are generally {·xh:msteu. The dried fi~h or
lJlmli is used to fl· great. extent in lien of bread. III addition t.o the aho,e f;llilplies l eneh fumil;...
adds ahout one.balf barrel of salmon spawll, more or le158, to their winter stores."

I take this estimate of the qualltil,v of fish consumed on the island of Kodiak as tbjO uiI"is ot

a. calcnlation for the whole Territory, hecause thl) supp1r, as Sho.Wll on previ(lus pages (If tbid
account, is amllle on all porlioDls of tIle coat<t; 1\11". Fil>ber's statelIJent, 111orem'('r, agrees with all
the informatioll we have conceruing the region. On the above basis cach oue of Ow 11olHilation
will consume at least sewn hundred and fifty fish lllUlUfllly, the snpply of 'uT,ali lasting ollly six
months and being replaced by fresh fish duriug the rest of the .year. ..At llw low ll.y('rage weight

of five pounds we ha.e the equi"\"alcnt of tllirt;r·se"en liumlred and :fifty pounds of fresIt fi;;h per
y",ar for each person, and twenty·eight thousand people at the same rat.c will t'at OIle 1Jl1lldn·d

and five million pounds of fish. The first cost of fisb is abont one-half cent })('r pound, so that

the yearly snppl;y of the Territory represents five hundred and twenty·fin thousand dollars.
We will now consider the different divisions adopted hy :Mr. Petrofi'l giving an !JC{'Ollnt of

the number of .t1sbermen, the killds (If filia, and tile modes of capture and P~1j(,ITHtion.

SOUTHEASTERN ALASKA.

'I'here are at least as many as eleven hundred adult India.n iisllermcn in tllis division, who
devote themselves wholly or in large pR.rt to the business of fisbing for a liveliilood while the

season lasts. Our own observations began at Sitka, continuing there from May 28 to June 16,

lB&). Dnring this time the fishes most frequently S~en in canoes awl offerell for sale w&re the
halibut, sc'vt"ral species of rock-fish, sea trout or bass, cultus cod, common cod, G-llirdner's troutr

.reo·spotted trout, Clark's trout, "hoikoh" salmon, and '.' keezich l! salmon. In hook·ijo;hiug, whid.J
is the COlDlIlon metbod, sand launoo anti herring am generally used for bait. .At Sitka al>a!oues

are abundant antlare eateu raw hy Indians. Some Chinamen, belonging to the "Jamestowll," were

dryin~ large quantities of them for export to China. Delicious clams (a speeies of Sa.rido1J11/.")

are extremely plentiful, and forUl an important part of the Indian diet. The Indian village at
Sitka for our purposes lUay be t~lken as the t.J-'pe of such villll·gf'S throughout tIle l'('gion utHlcr
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di>«:ui',si(j~\. The solid li}g·1I.Quse~ here ar~ hunt e{)ny~ni.ent to the water'fI ed.g~. Between tb6

buuses and t 11e water may be seen the dug.out duoes a.nd the fish·drying [rames.; hert!, and tll.ere.
1l1'C hung the bark fishing-lines for halibut furnished with their clnmsy but effective hooks. Some
n~rs good illustrations of tbe Sitka halibut hooks, fllrni;jlled IIy (1omlllandel' Beardslee) U. S. N.,
HllpMr jn FOfC·st and Stream, of 1879. The llOOI{ eCHlsists ess('J]tiall,r of two pieces of wood

fastf'neU together at one end with ships of 'iSl)tuee roota sO as to form an acute aDgh~ with
t~.leh other, tue longer arm of tIle angle being arm'i'.d with a hent, llQillted 1\i~C0 of iron; the wood
is geuera.lly can-cd so as to represent some Mlimal wbose co-operation thus secured will insure
8ucGcesful fishing. The hait (mmall.\' herring,') is tied on so os to cover not on1s the 1100k but also
t11e wooden shaft in Which the hook is fastmwd i halibut will p'lp dowu the hait M long a,s it
lasts, op~n:illg theh jaws wider and wider; the short arm of thp- book, being so fixed 8.8 to lea..-c
onl~c t\o nano ...... Bp1.W"'.. between it and th<e iron -point, will admit of th~ ruction necessary to fa-sten th~

1h;h, hut prev<!uts its escape. A balibut thus }J8M "If"ith its mouth w·ide open will soou be drowned\
lUlli can easily be taken into a canoe. This Indian style of halibut IJOok is much more effective
11HIlJ tIw common balibut lzook of ch·i/ization. A ver,Y commOn method of fishing for halibut at Sitk,~
is uS Ule U!:1C of set,lines) ~ach p:roYifle{l with ODe hook, a stOlle sinker, fin inflated stomach of !;eul

t~lr Ik lJU<l.r, with & smaH flag or signal attached to it 80 as to show when a fish is hooked. It io!>

nsn:tl to s~e these lines Bet ill ten to twenty fathoms of Wttter off the nunterQUS iul~t& of Sitkl'\.
n~IY. Salmon UtC enilght b;y trolling with herring bait, by sflining, and by spearing. Eugeclumbl)
trOllt (Ah·shut of the Sitkas), Balmo Gairdncrii Rich., Were tQken \Jy the spear on their Wft,y out (t)

froUl J,ale Eilgecumbo to tbe eea ill JnnE'. Elenjng are caught ill great, QllaDtmes bJ· jmp8Jing

them on pOll\teu llails fU8tel)ed into a long) tUln strip of woOd. 'l'he process of collecting h~~rring

egg;;~ uy receiving tb.cm on l>,11rUCe boughs, is too wen known to llCed d-escriptiuD here. 'Th~

pre\"uiling fish on tlHI drying-frames at Sitka was ha.libllt. This Wa$ ent in strips aud dried

]1MB.)" in the open air and partJ.r bJ' smoking iu tile d~velliJJg-1I0Ulll'll. The fire is mafIe in the
cellter of the SIlace inclosed by the walls, there being no floor covering t11i8 port,ion, and the
mnolw ('S(:ape_~ tlmlUgh r. wide opening in the roof. A frame of poles supports tbe strips of fish
to be !;i1wl.::ed.. Vcr!" little dre and it. great deal of smoke are the teqtlirClllellt". Beaiu'i'8 fish, it
is eoruulOll to see vl13Cera and other portions of porpoises hanging on the Jloles. The price of fresh

fisll at Sitka is usaany about onc·half cent Per pound. Halibnt ranged. froln twent;)' to aeventy·
fi,e pounds in weight during Qur litay; we W~re rold, howew~r, by Mr. Whitford; that he haa seen

two canght in tlJe 1Jarborj one w0ighing two bllndred and flftS-sIx find the other two Imndred aud
sixt~· pOltnd3.

I am indcbted to Mr. George Hamilton l of Obaeoll, fur tbe fallo~illg; in(ot"1!lu.tion \\UtJut ~a1iu\tt

nt Klawack:

Their a'\'crage .size is aOOl.lt fifty pounds; tbey are not brought in plentifully from Noveu:aber
to 1\larcb, but tllCS nre ahundant during the I'est of tho yellXi Indians do not fish for them Uluch

i II the .winter; they are caugbt with the Sitka stylI} of hook with kelp or bark lines, or sometimes
eastern cod and halibltt lines. Squid bait (Omopm) iii llMferrli'.d. The fiillliug is d()n~ b from t~n

to twenty fathoms of -water. For the cl\nners, Indians go off in the afternoon liod 'In-fug in the
fii';h 00 the following morning. They ",ill average eight (II' ten halibnt to 1) canoe, hming in
it two persolls who use not more than three or four hooks. The price at Klawac\ in 1878 was
oIle·half cent per pound, -whichl l111Mcesl:larilyand through mi5'take, WlJS jpcrea.sed in 1879 to one
ant! one-half ceuts. The am.ount canned. in 1878 Wt\8 t"vm hundred 01' tbrea hundred C1t&eS in two·

Jlound caM, tbere heing two doZ"eD cans in a ease. :The8(l were sbipped to SisBflll, Wll.Ua.ee & Co.,
San Francisco. Mr. Haroilton bas seen m01'e halibut in tIle -vicinity of W~en ]sland than
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18. Ophiodon elollgatu~.

19. Anol,lopowa flmhria.
20. Batbyma8t~r sigllatus.

21. AmmO(1ytc8 personatus.

22. " alascanllS.
23. ::Mallotns villosus.
24. Hypomesui'l }lretiosns.

25. Thaleichtbrs paciflcu!>.
26, Salvelinus malmn..

27. Salmo pnrpuratus.

28, " Gairdnerii.
29. ,. iridens (probabl;y).

30. Oucorh,ynchml chouicbll,

31. " keta.
32. I' nerka.
33. U kisutcb.
34. jj gorbuscba.

35. Clupe:a mira\JUi\<,

caurinus.

ruber.
melauops. (;1 Black bass,"

Sitka.)

asper.
Sllperclliosus.
decagrammus.

"
13.
]4.

12.

lllly'l'l'here else. He saw lift('.Ol Indians fi..,hing thel'c, and hetwc(>ll 0ll!3 11l1lldl'ed and Oll(~ hnndr('d

and fifty 1lalibut of small size lyillg on tue beach. The women \vere !'plitting them to dr,Y.

In this region of SoutlLf'astl!l'lt Alaska are two salmOll-calming {'stabUshl1JC'llt..s-one at KIa" ad~,

fllld the other at Old Sitka or Turner'l; l'Oillt. In 1879 tbe Klawaek canllcry was said to haH'

employed one hundred and sixty Indians and twcnt." whites. Of the Indians, thirty were women,
th-e or six boys of eight to twch'c 'years, find the I'C1\t men, In 1878 tile wages for Illdiun men
were one dollar l and for woman :fifty conts per dll~r. In 1870 the men received nne dollar :md

twcnty·fi.ve cents and the women seventy.fivc cents per da~', alt.houg-h it is claimed thrrc vms 110

need of increasing the pay. The wages of the white mell ranged frol1l twenty dollars tu fifty

dollars pel' month. The season last::! about two montus h{'re. r Sl1Jlpo,~{' th(' eapaeily of tue

camwry is about the s:tme as of the Old Sitka one, but there am no ,('ttlrBR to refer to. The Old

Sitka establi",hment is situated near tbe mouth of Sitka River; it was not in operation jlJ 1880, but

in 1879 it shillped seven thousand caseS, of four dozen one-pound cans each, to the Cutting Packing'

Company of San Francisco. The boxes in which these callS arc shipped are sent ill shooks from
Portland, The cans arc made on the spot in a. separate building. The lligh price f{)l" tin and

solder was given as a reason for the inactivity of 1880. The salmon are seined by Indi:1I18, the

seines being purchased by them from the cannery owncrs. The processes employed at Kl;t.wack
:Iud Turner's Point are essent.ially tM same as in the Columhia River cannf'fies. The Old Sitka

cf>tablishment, either in 1878 or 1879, put up two hundred cases of halibut, each containing fom
dozen one·pound cans.

The eulacholJ, which we ha,e from tIle StiekcIlc Ri,cr, Wrangell, Sitka, alJd Chilkat Ri,-cr,
is caught in the same way and used for the same purposes, as described b;r Mr. Swan in his paper,

ill the Proceedings of the United States Natiooal Museum, vol. 3. The once famons Deep
Lake salmon fishery at, the Redoubt on Buranot! Islllnd, which in 1868 secured two tlJOn~all(l

harrell'l, is now maIling the rcsults of ovcrfishing. A description of the f1sht~r.r hy:Mr. Dan i..,

14i\-eu in tlJe Report of tbe Commissioner of Agriculture for 1870, page 385.

This account may be closed with the following list of tll\1 prineip:tl foud-fishes of Southeastern
Alaska:

1. Pleuronootes stellatus.

2. Lepidopsctta bilineata,

3. Limanda aspera.
4, Rippoglossoides elussodon,

5. HippoglossllS vulgaris.
6. Pollachius chalcogrammus.
7. Gadus morrhna..
8. l\IiCrogadll8 proximus.
9. Hemilepidotu8 tr:wbufIl9.

10, Hemilepidotlls JordaniL
11. Sebastichthys maJiger.

15. Hexngrammus

16. "
17. .,
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rllINCE \VILLIAM SOUND DIVISlO:'J.

Acconling to )fr, Petroff's cstimatCl, there nm frve IHllllll'('l! Iudiaus in this divisioll, and
aIllong them, if we continue our lIsual proportion, there nre allan t one hundred adult male
fishermen. 1,Ve huv(l no information about the fiHhes or tlm llll'thods of fishing, but it iR safe
to 8'l.r tlwt, the l'l'gion closel.r resembles Ow prl'('euing one jllst tlC'seribed. They ceI'fa,i!JI;y have
flat-fishpl-', fiOUlHh'I'R, halibut, cod, tom-cod, sculpillR, lmw(~c, herring:, IUld all the gpecieg of salmon,
alld doubtless lllally more; hair seal, too, are l;urC to be f(mud jnst m; they are in the iulet.

XENAI 01/ COOK'S I:'\LET DlSTIIlCT.

The number of adult male fbh(~tIDen ill this diYisiou is neal' two huudreu in a total
p0pulation of nine hUlH1retl and eighty-rollr. The most important fishes, as will be Sel'll from
the accompanying list, are Lalibnt, cod, Sl~a.letl scmlpins.. lil1lJwc, cupelin, eulaelJon, tI'Out, SHImon,

and l1erriug. The Iluti \'C methods of capture arc essentially like 1:1Io$e of Sontheastel'1l .Alaska.
This region ill tLe field of t'l\"O salmon jjshcrics oIwrated hy Cap!. ,);II\1I>fI 1,Yil8(l1l, for the Alasl,a
ComIncreial Compan;y, and bS eapt. II. ]L Do well, fO!' the \Y(,,;telll Pur and Tradin g Company.

:Mr, \Villiam J. Fisher, United Stntes Coast. Suney filIal nh~erY('r at Saiut Paul, Kodiak, has
kindl~7 obtaineu from these gentlemen mORt of the information we possess about those .fl.';heries.

'Vritiug of the" king salmolJ," :&-1]', Fisher flaJs:
" The IUl:1ialls Ii "ing near these two ri\"crs catch only Yery small numbers of the fish, partly

oWillg to their verr imperfect implements used for the purpose. The fish being too large they
cannot usc their sllcars effectnally. Their usual and most dlieieut mode of capture is llS follows:

A stage is erected in the rh'cr wlti<:h an Im]iuu mounts, holding a large wicker basket with an
aperture of about five feet square, in tl.Hl river, I)utientl,Y waitiug, sometimes for wear;r hours,

before a. salmon i8 so foolilSb as to ('nter the hasket, while lll<llly hundred will go past, o,er, or
under the basket, ignoring tLe invitation to cnter. The natives smoke and dry their catch, and
when they do sell allY they clnuge at the rate of ten eellts pel' fish."

Mr. Fisher gives the following llotcs OIl the" chowichce " or I' king salmon" (0. chouiclw):

" They are found in the inlet from !tIay 20 to August 20, being mor~ abulldant durillg 6I11l\11

tides; they are only one-fifth us .plentiful as the silver galnlOJi (0. 1.;isufch), and one-third as
almndall t as red salmon {O. llcrka); they reach a Dluxirnu ill length of six feet and aweight of forty
pounds; they appear regularly on the 20th of May, runniug ill pairs and lwt in schools, following
tbe shore cJos8ly to avoid the beJllga; tJwy refuBe to take tbe book at all times; tlley prey I1pDll

eulachoH and sticklebacks, not consumiug ver,Y tlluch; they are caught by the whites in weirs and
nets; the nets are (of) eight a,ud onc·balf inch mesh, twelve feet deep! and one hundred amI twenty

feet long, and are used dnrillg the entire season; the average daily catch is about one hundre(l

:fish; the.y arc caught more plentifully from (the) first (Df the ehb) to balf·ebb tide; the nativeR

dry them for winter use, while the 'Whites salt them for shipment to San Franeiwo; small
quantities are smoked; abQut three hundred barrels were salteu in the seailon of 1880; OD~

vesilel, employing from .five to eight men, is ellgaged in the :fisbery."
HThe run of snlwou in 1880 at Kenai was very light until July 20. Prior to that date the fish

were running largely at T)"onik, about sevent;Y!Diles up (Jook's Inlet from Kenai, and also up
the Sutehitna (Sushetno) RiVN at the head of the inlet. The;,e fish have seldom been kuown
to go up the latter rive,r during past J'eal'S, and then on;s in very small numbers. The Sute.hitna
(Sushetno) Uiyer Indians, who, owing to scarcity of fish heretofore in their river, always bought
their winter supply of smoked and dried fish from tbe natives of Tyonik, caught such Illl
abundant supply in 1880 as to enable them to sell to their former purveyors."
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On the 4th of Jul.y, ]880, we "RW two species of salmon-"' redtish)' 01' "1:r~v,;noi riba
(0. JlerKu) <111(} l' hoikoh" (0. kcta)-hunging on the drsing·framc& at Alexandnmsk in great,

lmmber8. A lagoon near tlw Yillage, which recei,e& a :;mwll but rapid stream, is wl'll 8uppli('d
with .fish. In additiOJ! to the ordiuary frame of poll-'s (Ill which tlw iO-plit aud gasheu l;:\lmon are
hung, Uw nath;es frl:'l]uenfly fasten small trees in tbn grOlllH], cut oil' the. limhs to II snita111(.

length, and cover them witll the blood·rcu fruits of t1J~~ir labors, lnaking them a kind of Clll'istlJla,;
tree of 8ubstautials. ~'he little bouse& ill which dried fish afh stOl'ed for winh'r al'e sd ml lop:,;

placed end wise to insure protectiOlI from dogs. Cud and balibllt arc reportc(l to be present here

the ;year round. Tilc halilmt-linc of the.se llcople is made of th0 f>f('1ll of hull kelp, whicL grow"
!lere to an immense "ize. Oue of tlle plant" measured a.board tlre "Y[[kOH" had a Rtom ,<;ixtr-"PH'll
and one-half [('et. long, with eiglJt.r-six fronds, two of wIdell measured tWl'llty-fi.Ye and tilirty-fin'
fcd l resJleetinly. On this "kelp line t'\'lO books are fa",tml(:d at the emls of a slunt bar 011 s]](ort

snoods. Tllc stone .sinker is fastelled to the middle of the bar by a snood IOllgl!l' tlla n tlHHW

JlOldiug the hooks. The bidal'~as arc lIlade of the 8li:im, of hair seal. At tbc time of ollr \i~it,

SC,Cll skins of sea-otter receutly kiilcd were stretched on tlr~-ing framel'. The sea-oUCI' are ;';(1 ill
to fl'ed largely on c1JitOIH; and dams. 'fbe a,hundance of TIue ('lams Ileal' Alt'x:indron-;k lIlul,es it

a good otter-ground. From Alexamlrovsk dne northward is a settlement Cll lied Seldo\- ill,

eOllsistillg of sixty(·ight Kodiak natives awl cr{',olrs, who are devott~d to spa-ot,ter hunting-. 011
the opposite side (:If Chuga<;hik Gulf, Ileal' Allchor Point, hi UJe yillage- of Laida-, contailJ illg

.<;cYentJ-eigllt Kenai people, who are also sea-otkr hunters with jmlifi'crent success. Mr. retrofl:

gi,es a graphic aceount of the Kenai people, from whidl I extract the followiIIg' rmIHu'ks re1atitl~

to thc fisbing :

"'The8e people build birch-bark canoes with whidl to navigatc the numerons swift :HlIt

bmwling rivers in their Territor,)', and they go down to the seaboard, huy skin callot's of the
Kodiak llaUeru, aud IHlvigate to some extent on suIt wut<:<rl in quest of fish, in this manner. In
this connection Woo wisl) to call attention to the fact that these people do lIot make, in flIly form
whatever, wood('n canoes; for that matter the explorer will find no wooden (\ll.noe.s nort.h of l[.mll t

Saint Elias in this wbole region. Tbey are expert fishermell, and they eertainly elljoy an

abundance of piscatorial food, salmon of :fine. size And quali.tr l'llllnillg' up their ri,ers, tront in
the thousand and one lakes of tbeir countr;y, finding- them there all through the wintel', fis1Ji Ill;

tLrough thcice; Rilli witll a certain deb'TCC of contempt for the salt waterl '\'Ihidl is tlw

treasllre-tron~ and life-trust of the Kodiaker flIul tlle Aleutiall, they spend no time tllen\ ullle.~s

the steamboat.-pufilng of an allprol1(~hillg school of white wlrales attracts their enpidit.;,-- ami
supplies them with a 1'1\.1'0 fea.st,. These alliwals (tIle' beluga') are fonnd h€'re rnnuiIlg' up SOllie of

their riycrs quite a distallce.m

THE KASSlLOV SALl\lON FISHERY.

The K!\8Silov fishery, ownef1 by tbe \\Testern Fur and Trading Company"of' San Franeisco,

and operated by Capt.. B. R.. Bowen; is located at the mouth of KassiJov River; Cook's Inlet. It
was esta,1Jli~hed in 18m. The gill.nets are twenty-foul' fathoms long, two fathoms deep, with 11­

U1(';;1l of eight and oue half inches, and cost ten dollars each. The;y are made of Barher's

shoe-tbread. Gill-nets are usml for salmon also. Two huildiIlgS, valued at two hundred aIHI ilfty

dollars, are in use. There are three sixteen·foot ,lories. Fonr natives of Alaska are employed.
The ihillery is acth"e fmill :!IIll,y 20 to September 1. Tide water makes up the river about I'enm

miles; there llre no ohstmctions except rapids. Two weirs are constructed here; the leaders a.re

'PT~Jiwi1l8ry Report {In CenBulI of Alallka, 1&'1, p. 36.

...
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sc\'cnty-fiye feet long; t.lie weirs or hearts are fiftecll f('et square, flud arc made of stakes and
brn:;h; tbey Ilrc kept down four months, beginning in Jnne; ~~ king" (0. chonicha) , "sih'cr"
(0. liRUich), null "red sn,lmon" (0. ncr'ka) are tal.en in them. Captain Bowen says lJeis putting
lip the j, king salmon" ill {nil harrels with Lh'erpool salt. The first lot seut UOWIl hrongllt ten
1101Jul's pt'r IHlrrel; tbe second lot, 8m'en dolla-n;. Tlw llesu is n;rj~ red whell tlwy flrst come;

aftt'r the:\" have been some time in the riWI' the skin becomes red and the flesh ligh t -eoloretl.
TIle H redfish" or H red salmon" scil for Seyell (Iollars in two half harrels or six dollars ill full
barrels. The" silver salmon" accompanies tbe red, is larger and eyer~" way superior, but, is not
nearl~' so plentiful. Captain Bowen put up fifty barrels of tlJem last fall (1879) and says he eould
easiJr ...aIt eight lmmlr&l barrels. These lish are sent to Sa,n Fmncis(~o by two schooners in August

and Octollt1r. Captain Bowen salts sa.lmon bellies; also, in smaLL paekages. lklLies are wortl1
twehe dollars br the barrel. Burrels, half-barrels, quarter...., Ilnd kits are sent ill "hoob from San
Francisco. Ther a,re made of Portland SPfU(!('. Tlle half-harr('l complete costs one dollar and
seven cents, the barrel one dollar and thirty ninc cents for tIll' Oltock aloill'. Rarrel hoop::; cost
tl1'Cnt.,·j{mr dollars Jl{'r tLollsaIld.

Products Q/ fhe KaSIJil()v Salmon jil'lhfJry, 1880.

KENAI SaLMON FISHERY.

The Alaska Commercial Comllany has established on Kenai ni'icr a fishery, "Which is
managed bJ' Capt. James Wilson, one of the eompUll,}'s traders. For the informatioll concerning
this tishery I am indebted to Mr. B. G. McIntyre, an agent of tue Alaska COlI1mereial Company.
Salmon were first salted by tbis company ill 1878, and bellies were first salted by them in

1879. The "Saint George," a trading schooner of one hundred and twenty tOIlS, takefl the barrel8
of salmon onl;r incitientall,Y, her regular business behJg that of a trader. Salmon in Cook'l'l
Inlet are very uncertain-some years the natives cannot gE't enough for their own nse, a,nd other
years the;y are very abundant j this does nob seem to depend 011 the Beverity of the winters.

"Kiug salmon" are taken in gjJl-I1et~, {lip·llefs, and weirs. Two weirs, similar to those in use
at Kassilo¥J are in operation here. "Hed salmon" are take,n succeSSfully only in ~ines. Tbe
natives here receiT"e ten cents apiece for salmon. Ollly the bellies are salted j they are generally
worth twelYe dollars per barrel, sometimes fourteen dolla,rs, At Kenai sixty pounds of salt
are used to a barrel of fish. The fish are washed in llUre spring wa.ter after they have been
dresSt'd, and then.they are Il struck" in the barrels in brine made of the same water. When the
barrels are filled up after heading the brine added is made of spring water, bnt -it must be
brouglit to the boiling point and then pnt in after cooling. The brine does not seem to get strong
enough 11111ess it is boiled. The nsual plan is to strike the fish and then repack, Which takes
eigllty to One hundred pounds of salt. To pot up a barrel of salt" king salmon" coats about
three dollars and fifty cents at Kenai; one dollar for the fish, one dollar and seventy-five cents
for tIJe barrel and cooperage, forty cents for the salt, and thirty-five cents for the labor. The
H red salmon" will Dot eost much less. Captain Wilson told Mr. McIntyre tha.t in eleven years
be has not seen a, Ij king salmon" that weighed over one hundred pounds. The Alaska
Uommercial_ Company I';ells its salmon wllerever a murket otlerf:!. Tbl:' lImoimt 8alted in 1880
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was Olle lLllfHlred uud fifty burrels of belli!'ll. l~stilIJatiIJg riftS fiJ;h tu the barrel we shall lWHJ

seventy-five llUudred iisL, weighing auout three lltlndred thousand 110lllH]S; of coursp, olll~' a

small portion of each .fish goes to furm the fillished product.
For the sake of completeneRs I mention some of the princilml loud-iishes of Cook's 1u1(,t:

Pleuronectc!S stellatus, I'allas. )Iallotus yillosus, (Muller) CllL

I,cpidopsetta biliueata, (A ~,.res) Gill. 'l'haleichthys lW.eificus, (Rich.) Gil'ard.

IIiIlPoglossns vulgaris, Fleming. SaJvelillU;; malruu, (Walll.) Jor. & Gilb.
Pollachins chalcogralllml11;, (YValh.) Jor. ..\; Gilb, Saluw purpuratus, Pallas.
Gmlns lli01'rlma, LillllffiU6. OncorhynclHlt'. chouidJa, (\Valb.) ,Tor. &. t;iHl.

Tilesia gracili.s, (Tiles.) Swaiusoll. l< keta, (\Yalb.) Gill & Jor.
Hetnilepidotus trachurus, (Pallas) Giintlwl'. .. nerkH, ("'alb,) Gill tt Jor.

" Jorllanil, Beau. " kblltch, (''lnlb.) Jor. & Gilb.
H('xagrammus asper, Steller. ,. gorhm;ella

J
('Yuill.) n-ill &: ,Tor.

A lTllllodytcs persollatu~; Girard. ChIlwa lIliruuili", Girard.

lWDIAIJ.: l'ARISH.

The total pop:llation of tbis division is stated to be abuut t\>ellt;r·six hundred. 'fakiug

COllI' usual percentage of this we shall have two lLundred and twent.y fishermen, most of whom

uro Kodiak Inuuits and Creoles. The methods mId results of the fil'hing, lJarti(~ularly all tilt:"

islaml of Kodiuk, ha\'e been greatl~.. modified b.y ci\'ilizatioll. The people huye a wOIld~rflil

"euUh of fish in the watera a,round them, and the)' have learned bow to capture awl preSf'I'n~

them 10 the best advantage. Boats and small ,essel... of hm to thirty tons replace to a great

t'xtf.'ut the lIidarka. "'hile we were at Saint Paul a small vessel was being built for Captain
Catou. The settlement all 'Yood Island has a small shipyard, where vessels of twcnts,fi.e or
thilty tons are lmilt for fishing and trade, aecording to Petr()ft'.l Tue "illage of Afognak l'ngages
a1\'0 itt hoat-building, at which the li€:lt arc ex.pert; they have man~' o-rderll, ehiefi;y for l'ow~boats

1'01' tile fl.shHmell. Eyers settlement in this parilllJ is engaged in sea-otter huutiIlg, Illany of thrlll

nlmost exclusi,el;y. From Mitrofania at the southern extreme to Douglas in the north, in the
W~\t{'l'S bathing the el\stern shorn of the peninsula of AUuskl\ and the islamls (If the Kodiak grm\l)

niltircs pursue this valuable quarry, securiug, according to :Mr. Petroff's returns, tliDe hundred
!Skins iu 1879. This number includes tlLe catch to tlLe eastward to Mount Saint Elias, but falls to

the shure of Kodiak Parish mainly. The small settlement of .A.yakhtalik, on GooF;e Island, gets
quite a uumber of sea·lioll skins Q.l'Ound Sitkhinak Island. The people of Ka,guiak obtain a few

~t'a lion skins, and the Orlovak men secure a great wallY annually.
'This parish is profusely supplied with cod, halibut, salmon, herring, capelin, euhlcholl, clams,

alld mussels. There are many other fishes which are abundant, but those named are the great

Maples. On the islands of Kodiak and Afognak alone Mr. Fisher records the following quantities

prepared for home consumption:

.l Soiled.Ml'" 01>. : 8.lm"" "pawn,I U kat;. I

-~~-,._-- --'._._-,-, .1I..........c.. . E",~>'t". I Pound,.·- ··-i
O.llehllJldredand.81>:t~.fi,.efamiliIl8.otCreolf.pot"P 1 990 : 82 I J26,750 I
Three hUIldn.ol. IlIld tbnt, ·f<>Ur {an"l!ee of AI~uto put op " • 1111 I 2:;O,5tlO

Total .... ··············,··,o···· .. ·· .. ··· .. ····_,,·····!-~l~-uv-i-a~-i
____ ' c._,•.·.__~~.

I Pn'limlnllry R~l'0t1 on Cenlll1s of Alullkn, Ie'S!, p. 29.
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It Illllst 1.>1' )i('llt ill mirlll thM 0I1O jlollwl 01' ~11,{lli l'l'pU';;;Pllts fl')) ptllllJlls ()f fnl-sh Jl.slJ. lUI"

Fisher's estimates or IlH' snppJit's (If till' o;ettlf'lIH'llts 011 Cook's Inlet :lUU part of Aliaska Peninsula
ji'l a" foJlo"!' :

P/)u-nd•.

25,5110
zao,ooo
2[;5,500

17

17~

Barrels.

111)Tot.l , .

: 'l'hilty·fol1r C,·"ol" fami)ie. l'ut 111'...... . ],11
Thn'e hllndrcll fL1Hl t("u Itl~li;m f~unilic~llnt 11]1 .-----~ __ ~ __

---
_._~-----_._-......_-_._--_.~~._.=~--

TlIe average retail price or fresh fish ut Saint l'aul is one·lw.lf cent per pOUllU, while tht.'

a n-rage price of. frCtlh beef is ten CCllt" pel' pound, aIHI uf Salt· pork Hfteen cents. CQokeu. oysters
are bronght np fmm Sau ]:'raucisco am] !;ell at forty e(~llt" ]lCI' can. Canned lobsters from the

samc city are retailer{ at tlH! sallle price. Clums from the Yicinity sell for twenty cents a pail,

frcsll. SmnII qualltities of salmon are sllloked by tlle I1atiY(~s. Mr. Fisher IJames the following

,.;bell·tish as of common occurrence: Ca·raium corbi,~, Cardiul/1 }.aPerou,~ii, Jfodiola.,Tapes afaminea;

,~·n.ridom1tS N11ttallii.
THE lU.RLl:K RIYER I>AL:lION F1SHERIEf>.

Karluk Hinr, ou the \V~st side of Kodiak Islaml, f\ll'lJishes more suIt salmon tban any other

Aluskall streaIll, about sixteell lJundred barrels haYing been secured there during the Reason of

1880 llJ two firms. Olle of these fisheries is owned by the "~t'stt'l'll Fur and Trading Company of
San FruIJeisco, and is operated by Capt. n. H. Bowell) of Sahlt Paul, Kodiak. J\fr. Fisher has
ohtaincd from Captain Bowen the following account of tLat fisLery: It was establishetl in 1880, at

tue mouth of the l·jvN, and waH ilcti\'e tiUl'ing June, JuI.y, August, Septembcr, and part of

OetolJer. Fish run up the river into a luke-the source of the rher-about sennteell miles.

Tide·water cxhmds nIl the stream abont four miles. Tile only obstrnctions llre rapids. All the
spedes of OncQrhyJlckll-li now recognized rIlIl in t,o HJe .1'in'r; t lJ ey ;jre know}:! hy the RW'lsiall 11ames

" krasuoi rilm,') "keczitch," " chowicllee," "gorbllschu," Am] "lwikoL,l' The tl'ont or ":,;umgah"
(SalrCUnu8 malma) also occurs here abundantly.

Salmon arc caught at this fisherJ' by !'leineR, ill the halHllillg of which tlorjc1'l are useLl. The

uatins use tlwir sl)ears as Well as seines; instead of dorie:,; thp,\ m;~ bidarkas. 'fhere are about
three hundred naU,t's at, the Karluk settlement, neurl,)' all of whom are Kodiak IIl1111it. It is
8tated by Captain Bowell tbat these three hundred CHugllt ~1lI(1 ell'ied at least. one huudred

t housalld salmon (averaging one-LaH' pound eaclt in tlIe dril'd state) during tlle i;Ummer.

The seines llerc are twent;v·fi,e fatLlOIDs long, three fatllOms deep, with a mesh of tbrel' and

ollP·tOllrth inches; theJ' cost thirty·dollars each. Four dories, sixteen feet long, are in use. Tilt)

jjsJH'ryemploys t\\'f'u(r men, five of whom are :Xorwegiaw~ aUlI fifteen llativps of Ablska. Tbe

prodl16t of the til,herr is as follows:

DOITel•.

O. ""rl·a.
, Jllue 16. 7:>0

) JllDO 17 .. ~ - ~-; 3.000

I
Jllne HI. ' 2.000
Jllne 10 : a. QO~

,JIlIie Z~ i ~.()()O ;.

I JllDe2L...... : I,.~~'

I

Month of Jnly · 12.000
ltuutli or ..:\. ugU1!ot. ~ . 7, ~IOO

I
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'1'he u70ali were maul' for the use of Ilath-e llUutillg parties. As bcfore statl>tl, tlw ~lYcr:lge

w~ight of It cnred fish if'; OIJe-lJalf pound; hellcc t.he fish eOllverteu to thb; tlRC resultell ill Ilinetccll
thollsand selen hundred amI fifty ]lOImds of uliali.

The !>choolU."r" O. S. }'owler" of thirty-fin' alaI forty·five OIlt'-IJUudredthf' tt)11S, is cl,lg'ugee] in
tllis lisbcr:r and the KassilO\' fisllPry for the ""'estern Fnr aud Trading Compau.". Captain Bowell
informed me t113t 1w1' preseut, ,,'alue if'; fin'. tholHj3,lHl dollars, ane] that her outlay for tlw scasou of

1880 was fin'. t housautl dollars, which il1clllfles the cost of tlH.' buildi ugs at Sa iut Palll: Kodiak,
used ill preparing the fish for market. 'l'he (10. S, Fowler" IllHi 11lree Xorwl'ginlls, (Ill() Uussian
Creole, and one American (the captain) as its force. 8he brought to Saint Paul Oil;' thotlsalld
harrels of salted salmoll amI ninctet'll tlJmumml seven hundred flud fifty pnuml,,; of 111.'«'1 fl'Olll

Karluk and Kassilov, during ttle SeaSOll of 1880.

Smith & IIirsch own a iish~ry whieh is also at, tlJe moutlJ of Karluk HiYer. Charles llil'Hch is

the superintendent. According to ~Ir. R ti. McIllt,Vl'C, tllil; fishel'.r was established in IS,!!,

(luring which year theJ put up six hUlldred ba-rrels of salt salUlOlJ "hieh brought alJout t\ix dollars
]leI' barrel, This firm 1m!; in its ser,ice tlJe twent,\·-lliliC tOil scllOonl'l' (l Calistoga ", of wlJich ()Ii w~r

Smith is master. Her presclIt ,ThIne is said to be tweuty.fin' hundl'c(l dollars. Besides thtl

mast!.'!' she carries foi:Jr men, Olie of whom is a SwetLc :lllU the other tlJree arc Uus8iau Creoles.

The average share of the crew is twenty to thirty dollars per month. Mr. I1IcIutFe, to whom I
[Ull inu(~lJted for inforwation about the ve,ssel, thinks the" Calistoga " had about fire thousand
tIollal''; ill\'ested in the husiness in ]880. Smith & HirsclJ a,re fCllrmlCutell as lJaYing salted nine
lllllldred and thirty-Ilille barrels of salmon alld dried seventeen tLol1sand fin hUlU]ITU pounds (If

llJ:ali.

'1'wo seines are used by Smith & Hirsch, antl their dimellsious are: IJCllgt-h, lifteeu nIH!
tw(mty-five fatholDs; depth, one and one·half amI two fatllOtnS; mesIl, three alu] one·half auo fonr
auti one·half inches. TlJe 8mallcr one cost twenty-fi \'e dollars and tlJe larger thirty·five dollars.
A bllihlillg used here for fislJ·salting purposes C08t five hundred dollars. Six eigliteen·foot dories

arl' ill nse. Twcuf,)'·fi,e men are e-mployed-one Swede, one IrishlIlan, and twclltJ·three natiyes.

The results oft.he seaSOll of 1830 were as follows:

0, .."ria.

._- i

NI1mlJ"" ;1 E.tin'"tod
f II h I wdght in I Bands.

o 8. + \ IIG'rnde. I

\ June.. ~ __ .•... &.~~ •• ~.\ ~'~\001l 37~, oon 125

I._~:~:~~~~:~::·:::::::.:':. ~:~~ __ ~~_::_.__ :~
The avel'llge weight of these red salmon is cl;timated at ten pounds. Of the thirty-sc"Cll

thousand five hundred fish eangbt in .June only the lJellies were suIted, making one hundred and

twellty·five barrels,

In the beginning of July reu salmon ueeame scarce, and after the run of hnmpbackl'l (U.

uorbuscha) set in (July 12), the -red. salmon (O. nerka) disappea.red altogether. Smith & nirsch
stopped fishing ~ntil August 14, when the reu sulmon aga.in made their appearance,

During July, August, and September, Smith &, Hirsch made into t/l.:ali thirt,)··ftve thousand

red aud humpback salmon, whose estimatlld weight fresh was three hundred thousand 110:mdsi

the ukali made from them weighed about seYenteen thousand five hundred pounds.
The fish put np by this firm are comdgued to the Alaska <Jommercial Company, and ~old b,)'

Lj'ude & Hough, of San Francisco.
CURtain Bowen says that a seine ada}lted for use at Karluk R~Yer should be thirty fathoma

l<fng, three. fathoma deep, of tbree·inch mesh, with five· foot poles 011 tbe wings. He 1ms caught and
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eurml at Karluk oue lluwlred and seventy-fiv!) barrels of red salmon in less thau four days with
fCll natives at WOl'k. The natives do ever:ything but salt the fish j this Captain Dowen uoes
hims81f. 'fen mt'n could average fifty barrel8 a day casH,)' if a vessel could lie there every day,
but KarI~k is open tu the sea. \Vith proper Imildings ashore tell thousand barrels wight be pat
up in a seaSOll. At Karluk the r:;almon are thicker on the flood tide, becoming thicker as the tide
rises, but going off at high wat81'. Looking down into the water, it wouliJ BeelD that a Jeadpencil
could not be passed down vetween the dClli:lely crowded fish; a uidarka. ~!l1luot be paddled O\'C1'

them when the salmou are thick.
Red salruoll are abundant every ;year at Karluk. 'l'llCre is Ill'Thaps uo oettl'r place ill Alaska

for the llJ3tablislnueut of a great salmon fishery.
The followiug arc the principal food !lntl uait :fishes of Kodiak ParislI:

,
PleUfoneetes stellatus, Pallas.

" quadrituberculatus, Pallas.
Lepidopsctta uilineata, (Ayres) Gilb.
Liroanda, a~pera, (Parr.) Bean.
IIippoglossoiues elasso(\oD, Jor. & Gilb.

HippogJOS8U8 vulgaris, Flcm.
Atheresthes stomins, J or. & Gilb.
Pollachius chalcogmmmul5, (Pall.) Jor. & Gilb.
Gadus morrhua, L11111.
Tilesia gracilis, (Tiles,) Swui11son.
00tt08 pO]pW811tlwcepbalus, Pallas.

IIemill.'pidotu8 trachurua, (Pall.) GUnther.
II J ordanii, Bea,D.

SeblUltichthsa melaDops, (6rd.) Jor. & Gilb.
" ciliatus, {Tiles.}

II('xagrammus asper, Steller.

IIexagrammus ordillutos, Oope.

" supereiliosuB, (Pall.) J or. & Gilb.
" dccagrammus, (Pall.) Jor. & Gilb.

Pleurogralllillus monopterygius, (PuII.) Gill.

Ammodytes personatus, Girard.

MallotuB "mosua, (ll-IiWar) CIIV.

Thaleichthys pacificu'S, (Ricb.) Girard.
Salvelinus malma, (Walb.) Jor. & Gilb.
Sa)mo purpuraf.us, Pallas.

II Oait'ducrii, Uicb.
Olloorbynclll1s chouicha, ('Valb.) JOt. & Gill,.

4/ keta, {,"Yulb.} Gill & Jor.
H nerka~ (Walb.) Gill & Jor.
" kisutcb, (Walu.) Jor. & Gilb.
" gorhuscha, (Walb.) Gill & Jor.

Clupea mira.lJilis, Girard.

The following are the nallles of fishes given to us on tb('l voyage from Alcxulldrovsk to Saint
Paul, Ko(Uak, by a native of the island of Kouiak. The I\pecies were all shown to him ex_cept the
krasnQi riba :

Gadus morrhua ....• , . , ., . - - ' .•... " .. , .. Ah-mo-doc.
Tilesla grocilis - - . _. Sab-ke-lakh.
Muraenoides ornatus. . . . . .. .. - - - -. . . . .. . - - -...•... -Poo-lakh.
Ammodytes IJet8onatus ..........•.••. - ...• - - _. , Ah·zhing ah·rycerk.
Hemilepidotu8 .• -..•.........•.... - - . Kah.log.
(,"'QttUB polyacanthocepha].us - _....••.•.•...•. - .. , .. _.. Ki-oo-loong.chooli.
Gasterosteu8 cataphractus ....•..• " ..•. , , ,. . •... ,E.lach-en.akh.
Mallotns vil!osus - , .. .. . . . . . • • . •• •• • __ She-gakh.
Salvelinus malma - - ..•.•..... - - Ahu-cbuck.
Oncorhynchus gorbuscha... . ...•..........•• , -, _.•..Ah·ma,b-kee-akh•

.ke.ta. - •••••• - •.••••. - - •••••••••••... _..Ah-lay·.nuikh.
nerkR.. - .. .., - ., .• ., Nee-klee·uk.

Names of other objects ;
Littoriua •.••...•. - ......•. , .. , ...•... - .•... _.• , .... E-book.
Diome.dea. bracnJllra. '. _...•.. - , .........•. Kay-may.ryeerk.

EXPLANA.-TION.-A is sounded as iu father, e-xcept in the second syllable of Ah-ln-y.makh,
and in the Ilrst two I'lyllables of Kay-ma)·-ryeerk. Tbe names express as nearly as possible tbe
sounds used by the Dl\tive in conveyibg his identification of the objects to me.
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Dr""ing by H. W. Elliutt.
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Settlements on Kodial: all~l Afugnak Islands.

-----~------~

dleutJol,l

.A <!ull •. Ctlih1l'erl. Child",·" .

~fJ J~ ;:0 Ini········ r

, 4 !IO to ·w 'm
---,------,-~---------_...:..- __.._-

~\34~\

--- -----_. "_._---- --_ ..
l)3 3

1:: ~~ :l~ \~ J:: ;

~rl 4~ H :.a~ c~

1 <"j t;l :;~ ,),J

':( 01 (f:; ~~
J~,)

tJ"j GI~ :).1 H

l1r{j

~o 0
I){) tm
,n 14
~

1~, i
_._._---_. _ ..... ~ .._------------

212 I

MUI-;-~ }'cn~~I"_ -~:l~.-I~~m"le.
I

----- ----,----,-----. ~
77 1 8~' 5:)

19

~H

Total _ __

-_._----_._------------------

, Saillt Pnnl. __ .•. ''" ., , ' •. -'. - .. -'
! Le•.,o;' .. _._ -- __ - -. __

, Af"l'=n,ik _.. _.....•..- .
, llohia • _. __ _.- .

Ol'lDva (};"I:l" Jbl'boc) .
, Old Hurboc _

IX"j(lIYllk _ _ _ _•. ,
I~ehlok __ .. _. __ _ _
Kn"!lIk <' _ _ .. _ .. _ _ •• _.

l A~t\l'ill Wl't."n\ t~)lu~D i'Tom -cbnTr'\. l'{""~iM'i":l~

KOT.E.-T:b~l tot=l]1ot of Cnlul{'le! are equn.I to one l~ulltl"'f'Cd l:uHl ~ixt'y.fin~ tLnlHit'!05. 'of fort!" P":r:i!JQll.l'.:o c-::\d~; :rb:-. lo1Jt~lLj. of .A.lt''i.. b, III thrf'h

hund'e,] lind thlrty.ronT iomili.s of four lJt"""'''5 earll.

/;,,j,,LlUOX rUEhUtE.n BY XA.TI'ES 1'01; nOME rs}~.

377,250

rQt11lU8.

126.. 7!j.t)

2511,500

l1a·l'rcf8.

-------- -----_._---
i

S~lmrn~ s..'l,ltl~L i S~lmOI1 svawl1.

!
990 i,

.................. ! 1f,7

Total ,, _ __ --llOO --1---;;--
!

One hnpdrod .nd .icdy-lh·e rnmili.~of CTe"l." PlOt up
Threo hund"e<lantl tllid)""four familit'a of Aleut. put up

1--------

lnill~ns.

---.------- - -------.

1 -

i Adlllts. - I Childr<m. i Adult.. Chil,lrt'll.
I._----~.._----- ' . -- -.------ ------ __~.. ,

.!II"Ie. -: Fcm..le. Male. _ l·'emal". Mal.. I}'emnle. :Mol", 'F~",ole., ' .
1----- I "-~~-,, •• ~. • -....---- ~ ~~------. ---

I ; I I
K...U;nl\i ••••••••••.• .••••• ••••••.• •••. 11 'I 13 '. II 5 \J4 1 0\\' ',ll} .~\< I
~;......nnnunmn ..uu..ummnl··nun.mun:u.umu "i nIn,"
~?E"i:':~\EE\\~:';;i-:::::.-):••). i:::::·":::::::::l:!:::::_j-: i·: :--::,··1. ..ll.. i._ ...~_.1.....-~_.I ..._.:;..

i I I F,\mU1iea.' .. ------

. , I ' '
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I

41
.0 I
30

30 I
30 '( Apl'rodwllte.
10

10 I
10
20)

310 faudJie.:!lI.,
-_._-------~~----~--------
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BALMOY PRl;P.AllED I!Y ~A'l'l\"ES FOIt nO"IE rSE.

l:"kaiL• i Sa.l mOll iBU1t etl. ! SalJlion ~p~WD. I
I.--"--' .--.- -'~---'-i'-""'---

i .Rfl-'J"7'elB_ lla'l"'t"ch. Fou'fUIs.

I 'Ihhty-four families {]f Cl'i~nl.~f1 pntull for wint<\r ~toml"i, l'j~ i7 :25 t 500
, Three hundr",] ami tou fau,Hlea oflndi.n........ 15.> ; 22V.000 I

TotaL :~~.'.=:"" :~-=-=~:' .._=_=l'~ j-2;~ :;~~_ I

Recapitlllation (If catch of jil"]o for home CQ"I1f1UlIIption ant{ f;cport in 1880.

. ,Codll.". S1\lnlon.
Inonio:!,; _. __ .._._.:_~ .._ .. ,.__..__.._ ....__ Ukali .

.i Sm~k"<l.! Salted. ,! lJoncle••. ', <llllok"d. j Salted. j Spawn.

--- 110~,.;T-;::::-' ]l,,~::-; Pound•. i Bo.....'l.s.: B"rrc~;. P""nds.
, 'I

Al""'''a Coulworo;al COlUl'nl.\y.. .. . -- " .. -- .. ' ,....... , I~O 1-- -,
8mllh&IIIroeh __ . . .. __ " j ---- _i 93QI· .. · .. ·• .. i 17,~OO,

: \V"st~rn Fur (Iu,l Trading Compauy, ' I:: 1

K"".i]oy fl ..ll~IT· --' : -- : 34S I ··· ·1·· .. ··· '''1
i ~TlUkjj.he·y .. ·: ····"··· .. ·· .. ···· .. ······ ..!.. ···· .. ··i····· .. ····---- .. ~:··' I 65S ---- .. 19.751)

i cre~~::~':O:;~~:~%~~"::', '::::: :::::: .::::: :::::: ::::> ~.'::: :::: !••••• .~,.;O.' ~·.~.I··'· "~l'" ~; !I'~~~';~',

IAlont., Kmli~llX.l..n<l.: _.; ····;·· ··:-····· i , .. ·1· .. · ;.. ········1 1117 200'500'1
r,reo]~8, gettlements,Alia8k.l""lD.ui!,. , 1 17fl 17, ~.OOO

,JDtli"" ...,ttlcme.nt.,Alia.k.rCDin.ul / ! ··J .. ·,_·_···,·· ····I 15J i 23lI,OOO;

~ 'TOi·~.: .. ·.·~.::.:..._.~::.·_.. ··· ·· ·!--500i==:--..~~. '._.4~(NJj}J a.24~_. 421 I 070~~OO 1
l Boxes (lftliirty },,,,,nd. each,

In addition to tile above the,VefitN'1l Fur and Trading Company have put up experimentally:

SlUoked ]ll\lihut, l'OIlll\l~-- __ •. _ --- ._ _._ _. 500

Codflah tOllgUe8, ill kits of twenty·flYe pouuds each __ _. . 10

Hali bn t fins n-nd nape.. , gull,,,], ill kit. of twen t r-fh'o P(HlUUB eneh .. __ .. ".•••..•.•••. _. __ . __ 10

PTostflsh, atLlted, in quurtel' bunch .•••••...••.• '" . '" . _••.• _ _.. "' ....••.. ' •.•.•.• _. 10

Salmon-tront, ealted, in quartor bands _ _ _ __ ...•. _. 30

eou!isl), dried, ill Due hundred pound h,,~c~.- " _ __ .....••. _••.•••. _.. _. _. .. 30

Herring, B~ltell, ill qHlloftef barreill. _..........••••....••. __ .• •.....••.... 25
Herring:, salted, ilL kits of tWllnty·fht) pounds each " , _...•.. _•••• _.. _.• 100

DELKOP}.-SKY PARISn.

Since tlw fishes of this division are practically the same as those of the Shumagins, it
is unnecessaI:r to furnish a separate list of them. ~Ir. Petroft· gives the population as six hundred
and sixt:;··nine. The diVision, in fact, includes tlie settlements 011 th{) Shumagin group, and this
grO\lp hus essentiallj'the same species as Kodiak Parish with the addition of Trwhoilon stelle-'ri

and Bathgmaster sigrtatus , the latter being important mainly for bait. Bathymaster is called
"cllsk" at Pir-Jote Cove, Shuma,glns.

TIelkoffsky Parish contains the settlements of Belkoffsk~', }likolll,ievskj', Protassav, Vosnes·
seusky, Unga, and K01'Ovinsky. The wealtlJiest (If aU is Belkoffsky, which h38 an abundance
of fish, and L'lkes nineteen hnndred to two thousand sea·otter annUally. Prota880v takes five
hundred sea-otter and some walrus. Unga takes about six: hundred sea.-otter. Vosnessensky'
and Korovinsky all:«) take a few sea--otter. The natives of Korovinsky are occasionalI:I-' employed
at th(\ cod-fi8hiug stations of the ~b\lmagins. At Belkoff8ky, a fine salwon river falls into the
bay. Nnti\,es'1ake tbe salmon in small seines, and the women and chi1<lren string them on twi~s
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and pieces of cord and l]rng them along> just at tbe edgfl ,of tIle water around tl1e beach to their
village,. The fish are piled in heaps and then begins the Jlrocess Cjf cntting, splitting, and
gashing, preparatory to hanging them on the dl'ying·frames.• Great heulls of heads and el1traiJ~

lie all around, Yery attractive to flies and ueetles, bnt rather replllsive to visitor". At the time of'
our visit (Jul.y 23 l 1880), O. gorbWJcha was the 8lledcs taken. lUI". Frost told me tlmt the uvrllUsclw
comes first, and that it appeared in quantities two weeks prior. 10 our arrintl; tbe "hoil.:olt"

(0. kcta) was there mal the "krasnoi ri[;a" (0. ncrka), but neither of these was plentiful; thp~' cOllle
later. Cod afe caught in the harbor. A few cod ,",ere hangin;l; up to dry, but salmoll werc
ahundant everywhere. The natiyes nearly nIl hnn; comfortable·looking houses, a few of wbieh
are painted blue, with red roofs.

:Mr. Devine saJ8 that liutives from Koroviusk,Y come over to a co.e Oil POlloff' lslaml, Ilear
Pirate Cove, to fish for salmon; they genemll;y get good 8il'"er salnlon (0. kisutcll t) tlHlfe. A.

silver salmon fiye feet long was brought to Pirate Cove in 1877; from the size, I would SUP1Juse

this to have been 0, chollicha. Clams are "cry abundant and excellent about the Sbumagins.
Qne of the finest kUQwn baits fQr cod it!> common in deep water about the Slltlmagius; it is flu,;

;, .Yellow·fu;l1" Of striped fi<;h:n (Pleurogrammus mouopterygius), a species whieh is found in greut

scbools and lUay be taken in tbe purslH.eiue like mackerel, whieh it resembles in size, and, aftel
salting, in taste. Ood are passionately fond of tbis fisl1. and also of the "whiting 'l or "silver
hake" of the region (l'ollachi'luJ chalcogrammlu). The Shumagin cod fishery, having already beeD
treated at lengt,h, need uot be entered upon here.

UNALASHKA PARISH.

Tl1is lIiYisioll, with a totul pOlmlation of nearly fourteen hundred, would have a fishilig
population of nbout two hUlldred atl~ eight;y. It includes the islands of Attu, Atka, Umnak,
Uualashka, Spil'kill, Akutan, Akun, and A.vatanok. In this district will be observed :t difference
from the single padtllc of tile eastern shore of the Gulf of Alaska, and the Kotliak groull, the
bidarkas here being llropelled uy double paddles and with quite a change of motion. The effect
of the double paddle, wbich is graspc(l in tlle middle, is pretty, but tb e 1ll00'emCllt is not so steady
as that resulting from the use of the single paddle. The bitlarka is thl' universal form of boat for
('.oasting and even for sea·goiug in weather thn,t will allow its use.

Aleut nallle8 oj parts of a bidarka., obtained through ]Jr. Kitlg.
I-~- ----.~---,~.~._-----.,.~.....~~----- ...-.-

Enll"liIlh. Rn".illu.

!~:I~~I~ :: :::: ::::::: :::::I:::~.~~· ::::: ::::' ~:,::,:~~:~,l.gh,
, Rib " " "I Riobra" :. Kool.ghagh,

Dewn :BeaInaL" 1 Ah'll'ah.dach.
Strlngtlr (betwOOD hatch",,), ••.• j ' " ••. : Koo.lich.

::~~:~ ::::: :::::::::: ::::1 i:;':~'::.·.: :::: :::', :'1 ~~~~~L
La..lllng , Zaviukl " : Eck·thoo·'l&hk.. ,

!. Luvtak Luvtak." ~ Ii L.~h·to.ch,ach,
; . Cha.ng.iak,

Xoae of prow (in Ull't><> pi&(!<\..) .• N08<Ik•••••••• " .. " i i Knt·ko.,."'uu,
. Jroo-;;uu.8ho....\~~

A good three-holed bidarka' is worth from thirty dollars to fiftS dollart:'o The lnvtaks, or skin
CO\"erings of the wooden f:tame·work, are made of ilea-lioll beN'.

The ftshel! of this didaiou are nearly the aam~ aa tho8e of Kodiak Parish, with the eXcl'ption
of the species of Sebasticllthys, none of wbi(~h in the National Mus('umare from Fnalashka Parish.

2779
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All the Alaskan species of HCJ;agl'ammwI, hO'l'l'"ever, are present, tbe commonest one at Ilillliuk,

knowll to the whites as "green·fish" and to the Russians as turpuk, being H. ordi'Mtufl of Cope.
These fish remind me ver;y Jnllch of ",ur cunner and tantog, but they are much better than either;
being- more solid and less bony. Flat·fishes and flounders a.re very abundant, and are taken in
large quantities by the spear in the evening, when they come into the 8hfoal water _close to the
shore, and may be readily seep on the f:j[tndy bottom. Halibut and cod abound. The" striped

fish'" "yellow-fish", or "Atka mackerel" exists here in illlmetlSe numbers, and deserves to
become a ve,rr important element in the Alaskan sa,lt·fish trade. It extends around the whole of
the Aleutian chain and the 8bumagiu%, c()ngr~gating in great i'.C11001s. At Attn it is kuown as.
the Hkdll-fish," at the Shnmngius as the "yellow-fish" or HHtripetl fisb," aud from Unulashka to
Atka as tbe "Atka mackerel." The last llame is derived from the fact that wben lilalted jllSt af>

mackerd are salted it has the same taste. I have been told thnt this fish can be taken by tho

purse-seine, its movcment.,> being similar to those of the common mackerel. There is no doubt
that if the "striped fish" was properly introduced into the market it would find a read;y sale, for
it ilol certainly an excellent fisb, either salted or fresll. Tbe fish was originally described lJy Pallus
as Labl"ax mooopterygius, and is at present known as PleuTogrammll8 mvtlopterygius, (Pallas) Gill.

Last year it visited Chernoffsky fllHl Iliuliuk, on L'"nlllashka Island, reappearing at tbe latter

place after an absence of n few ;years. Petroff states that" full hafffls of it [have] commanded the
unwonted price of twcnt.;y·four dollars each in San Francisco." Mr. Robert King, agent of tbe
WesteorIl Fnr and Trading Oompany for the Unalushkl1 district, writes me as follows concerning
the 8pecies: 'lOur agent at Atka says they are there in considerable numbers, anrl wisbes me to
make prepara.tions for taking three hundred barrels, which be thinks ma~' be obtained in one
season of sa;y two or three months. I believe these fish al'l.~ more generally distributed than bas
been heretofore known, as we saw young ones of the same kind at Chernoffsky on tbi8 Island, and
during the last few dl1;Ys there have been thousands of them moving throngh between the cribs of
our wharf." Mr. King's lett.er was dated at Iliuliuk, August 3, 1880.

'With regard to tIle price offeretl for the salted" striped fish," there seems to be some

dift't',rencc of experience. ]\fr. Hague, general agent of the Western Fur and Trading Company,

has kindly written we the following concerning them: "The best ofl"er we have had for theBe
I'ltriped fish is for a quantity to arrive not to exceed fort,}, to tift..y barrels at ten dollars per banel."

Trout and salmon are among the most important fishes of tbe region. The red·spotted trout
nnd all the species of Onrorhyllcluu; are taken in their season. Herring are not alw&ys abundant,

bnt that they arc of uJlusually good quality our OWn experience has proven.
Sel\--lions arl' captured at Attu, llnd in rather large nUlllbel'lI, by the Akun people, who go

to Oogamak for them anll for the numerous hairsea.ls fountl there. The skins of the bair-seal
and sea·lion are nsed in making bidarkas, which are used by the soo-otter -hunt.ars who visit

Sanukh.
Quite II numher of young fur-seals are caught hy natives off Gmnak, as they travel southward

from Bering Sea. The people of Makushin, too; secure between one thousand and thirreen

hundred of tbe8e animals ycnrly on their way through Umnak Straits in the filII. The inhabitants
of Borka captnre from twelve hundred to fourteen Imndred ~'onl1g faT' seale in favorable seaSODS

as the~' go through Oonalga Pass.

Sea·otter are taken in small numbers by the people of Akutan around the small islands-neal
them and on the south end of Unimak. The village of Borka secures a fewsea--otter in its
vicinity, a.nd SOUle of its poople .also unite with the Dnalasbkar hunters 'Who visit Banakb. The
Chemoffsky natives take Ilea·otter in Umnak Straits and send representatives to Sanakh with the



THE ALASKA};" FISHING·GHOGSDS. 101

lliulillk }larties. Koshigin gets a few of theStl animals yearl.y ill the same places as tho"e yj",ited
l!Y Cberuoffsky natives. The people of ltfaknshin and Iliuliuk join fmoos ill quest of sea cotter a.t
SunaklJ, where they are taken, and whence they are brought.}mck anllually uy vessels cugnged in
t he trade. The peOpltl OIl the southwest coast of U mnak Island secure about olle hundred and fifty
sea·otter yearly. Atka is largely engaged also ill this chase ant} 8uceessfull,Y. Trading vessciB
carts it!! hunters to the haunts of the ot.terl where ~hey remain cllu)ng the season, Rnd at the end

of their work tbt'.y are returoedto tlIeir howes. Mr. Petroff, from whom ] IJave copied my
information about the otter, fur-seal, and sea-lion, gives the catch of sea-otter in rJJaIashka

district, from the Shumagin Islands to Attn, a.s forty-eight hundred amI fifty fol' Ow "ertson of
1879.

III 41 Notes on the Islands of the UllulaslJka Region" (translation from the Russian lith'), uy
han Veuiaminoff, Vol. II, pages 402 to 408, will be found an account of the fishes which illr.

Marcus Baker, of the United States Coast and Geodetic Survey, has had the k.indness to translate
for me. What the bishop says about the ~ethods of fisbing is here quoted: 'I The method of
taking tlJe migratory fish bS the Aleuts was fOl'merly exceedingly crude and unprofitable. Tlwy

built dams in the river!!, piling large stones on a kind of float where the circumstances admit.ted of

it, which served as a barrier to the .fish going up the rivers. Standing upon this the.y fished with
small spears pointed wit,h iron (and formerly with bone) and barbed, thrown into the W<1ter more

by Clll111ee than by choice, and when by good luck a fish was struck it was dragged ashore by
a line attached to the l:lpe8r. They now (184.0) make use of small nets; but at the principal
settlements the company has large seines, with which more fish are taken at the time when they

fir!!'t begin to approach the shores or enter tbe bays."
At the present time short seines and the ordinary fishing gear of the United Stutes are

geuerally employed in the fisheriell. Ukali forms- a very important {Iart of tIle trader',,; stock at
Iliuliuk.

BRISTOL BAY DIYISION.

III thie division there is a total population of forty-three hundred and forty. This may

be called the great lake region of Alaska, the lakes empt;yillg through rivers iuto Bristol

Ba;y. Iliamna, the largest lake, is upwards of ninety miles long, and varies between fiftccn and
thirty mil&'! in width. Nushegak, the largest river, wide and deep, with rapid current and turbid

waters.. rtlshes down from Nushegak Lake to tbe ba,y, and a-ssertll its presence far out oyer bar~

amI fiats. Besides the Nusheguk there are set'en other rivers in the division.

At Nt18begak, Mr. Petroff says, the Unala.sbka- style of bidarka is left behind, and is replaced
by t,he one·btHed "kyak/' a skiu canoe sim ilRr to the bidarka aud sim ilarly propelled. The spear
is lIluch used in fishing aDd in the capture of sent The lance is in great demand for l:1caling, too.

The coast population have opportunities to take walrus I seals, beluga, and an {lccm,ional

stranded whale. Tbe settlement of 19a9ik, aceording to Petroff, devotes its time principally to

the walru8 bunt. At Rulluk, again, is a smalillOpulation, de-voted largel:r to the chase of walrus

and seal; here the banded seal (Histriophoca- fasciala) is found along with others. It is claimed
that a fresh-water seal inhabits Iiiamna Lakel but the statement Heeds to be confirmed h;r the

PQ8se85ion of 8 specimen.

TOO l)rinoipal fish of the region are fiat-fish, Hounders, halivut, -cod, pollock, "wacblla.'l

seolpins, two or more species of "green·fish" (Hexag,.omm1Ul) , ISl1uce, capelin, trout, wllitcfllsh l

salmon, and herring. In order to form SOUle idea of the abundance of 8almon one sbouhl n>.ad
Petroff's deACription of the Ignshek River and of tho -Togiak as well.1 The whole region iii

I PrelimllUU';V Report on Census of AIllSkll, l~I, p.48,
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abnullantly supplied with choice fish, while thc Sel'Hoast is inhabited by tho larger marine
lI.nimais already mentioned. I hayc been told that Ilin.mna Lake is well 8tocked with the best, of
fish.

The following are some of the food-fishes of Bristol Bay division:

Pleuronectes stellatus. Ammodytes pcrsonatus.
Lcpidopsetta bilineata. )1allotus villosus.
Liroanda aBpem. Salvelinus malma.
Hippoglo8SUS vulgaris. &'llmo Jmrpuratus.
ponachim~ chalcogrammns. Oncorhynchns chonicha.
Gadlls morrhna. " keta.
Tilesia grncilist " ncrkat
Cottus polj"-aca·lltbocellbalus. ~, kisntcllt

Gynmaca1lthn8 galeatus. h gorbu8cha.
Hexagrammus asper. Clllpea mirahilif!.

a ordinatm'l.

Beside,s these there are some spedes of CoregQn118 which have 1I0t come into tbe UlIitNI States
Nationall\Iusenm and have not been recorded by any writer, so far as I know.

PRIBILOFF ISL.A.~DS.

Thio:; group is !;iO thoroughly absorbed in the important bUflillCSS of taking fur-seal tbat tlle
trifling occupation of fishing i~ for the most part, left to the small bo.r~ and their principal catch
is the skulkillgl rock-Ioying ~culpin, known to the .Aleuts as kah.]og. They have Bmooth-skinued
sculpins 'ODd scaled !!culpin!;, representing the ~enera Coitus and .Mel/etes, but nIl arc kah-log.
Large halibut, t()O large w be devoured by the roaring j/ lion" und the bellowing~'beur," wbich
exterminate ull the ullwar;y small fry, are tbe only important fi~h that can be feadily taken near
the shores. The bida.rra is the fishing-boat, and the fishing implements are an from the United

States.
Sea·lion are taken ill large numbers, 3 nd are very important for the covering of bidat'1"as.

SAINT MATHEW ,A,1'lD SAINT LAWREKCE ISLANDS.

Sltint MatLew is a great resort for walrus, nnd it was once supposed that fnr·seal might be

taken there in large numbers.
Saint Lawrence Is1:m<1 derh'es a preClarious subsistence from the walrus and seal that visit its

sbores, and, according to Captain Hooperl are present all the year. Whales also supply a large
purt of the f~ of its people. The walrus and the aeal furllish them not only with food~ but also
with hOllses, fuel, boats, aDd clothing. Their catch of whalebone and walrus ivory is disposCll of
to troders for rum, rifles; and ammunition. This island marks nearly the northern limit of the
COIlfisb, Which is oocMjonalJJ' t.'lken there.

KUSXOQUIM DIVISIO~.

We hll.\'e here 11 population of thirts·six hundred and fifty-four, which is augmented
during the salmon fishing to six or seven thousand, according to Mr. Petroff, from whose Mport I
take the bulk of the information concerning the fillb{!8 of the Kllskoquim River. In the absence .
of collections, we know nothing definite about the species of fish, but it is reasonable to suppose
th&t they do not differ greatly from thQlle of the Yukon, from which we have many species, as will
be seen from the list accompanying the account of that division. Salmon, trout, and whitefish nre
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- the principal and 11reYailing fOrDllS, aUlI the fact that the peoilic of the region 110t only eOllsnme
Vfist quantities themsehTcs, but, also divide their '>llpplies with about two thousand natives from
the lower delta of the Yukon, is a sufficiellt voucher for the wonderful abundance of fish.

Tbe run of salmon up this stream is very great, and h; long continued, the season opcuillg
in JUlle and lwt closing UllW the eml of August. The density of the ImpllllltiQD, as so
remarkahlyportmsed in our list of the settlements at tbe mouth and in the immediate (~oulltr~T

adjoining, is such that in t.heir activ~ apd energetic fishing for their own consumption they /Seem
fA) absorb the greater part of thi/S salmon run; at least the natives at the source of tlw river
complain very often of the scarcity of salmon. N01. only the people of the Kuskoquim proper fish
here., but e,ven tbose of tho Jower delta of' the Gn·--a.t Yukon, Two t.bousanu of' tnf'Dl come orer

here to fish, making a sum total of six or se"en thousand :fish-eaters, consuming and wasting a

quantity of salmon that shonld feed at least six: or eight thUGS their number were the fish canned
or salted, instead of being used in their wMtefulllrooosSCS.1

YUKON DIVISION.

I shall combine here 1.l1e two sections of Mr. retro:fr, IHlt down as Yukon delta <lml LpboOll

mouth to Anvik, with a population of thirty-three hundred and fifty-oue.

According to Petroff, hair·seals (two species) ascend the Yukon as far as three lluudrpl! to
fonr hundred miles. -White whales or belnga ure abundant in the mouths of the riH~r, where they
pursue the salmon.

The number of species of marine fishes is comparativcl:t' small, while there arc a goodlj·
number of river fishes, particnlarly salmon and whitefisll. There is generally 110 trouble in

getting all the salmon required by the natives for bonnteous SUbsistence, but Mr. Petrofl· mentions..
a contingency that arose last summer by which a fish famille was Mused at the mouth of the
Yulwn. At the. breaking up of the ice in the spring, it came down in such musses thut it

grOunded in the delta in the month of July and prevented the ascent of the salmon. Natives hatl

to seek food northward along the ahore of N~rton Sound and down 011 the Kuskoquirn. To the
people of the Lower Yukon the ahwllce of fish means starvation, uulcss a supply can be obtained

from other sources. The run of salmon in the Yukon is short, not much exceelling two months
in all. Mr. Dall has published a memorandum of the trap-fishing at Xulat07 on the Yukon, based
ullon his observations extending over several seasons, and this will give a good idea of the species
taken and their relative abundanoo at different seasons.

NOVEMBER.-Tlw fish-tru.ps are set for winter. A week or two usually elapses before the
trap takes any fish. The natives say that it is necessary for the resin to be washed out of the
wOQd of which the basket and funnel are made before the fish will approach the trap. The .first
fish taken are the losh (Lota maculoBa), which Dsually come in great numbers.

DEOEMBER.-Suckers and losh predominate. A few whiteft~h and a straggling salmon a.re
occasionally taken.

JA.NUARY.-Much the same; but the whitefish begin to be more plentiflll.
FEDRUABy.-Losh scarce. The traps Me filled with the different species of whitefish.
MA1WH.-Much the same; bnt suckers begin to enter the traps.
APRIL.-Graylings and suckers very plenty j whitefish more scarce; a few losh tukeu.
MAV.-A few poor white:li8h and small lash are taken, but the bulk of the catch is composed

of grayliugs. Ice carri~8 away the traps. • As soon a5 the river is clear new traps and gill-nets
are set.

, Potro1r, Preliminary .Report on COOllllS of AlMka, It!tll, p. 5\!.
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•Tl':Nt:.-Kilig salmoll [lppenr toward the middle of the month.

aFJ.T.-"Hoikoh" (D. kefa), "redfiRh" (0. 'Ilcrka.) , "dogfish" (0. gorbuBc1w); and a few

wLitefish,
AFGT.:ST.-J{ccz;eh and stragglillg salmon of the other sper-ie:;!. ·Whitefish; especially tlJG

LlIcFrdrutta aud mTlkilll'1l, art~ more UbUlIdllut.

SEPTEMBER.-SahnOll tront and whitefish are in their best condition and most abundaut.
OCTOllER.-"Much the same; but toward the twentieth of the month ice begins to form and

puts a stop to fishing until it is firm enough to allow of the setting of the winter trap8, whieh
does not usually o<Jcnr until early in the following Illont.h,l

The method of making and setting the YUKon fish.trap8 is so well explained b~- Mr. DaII in
tIll' paper nlrcad~' quoted, that I shall simply state t.hat the trap is essentially a double fyke-net
with the fenee lllaced at right. angles with tIw bank of the river, catching fish either ascending
(lr <1e8Ce\l(1iII~ the stream. Oill net.s and seines are u8cd ill summer. The Tinneh tribes formerl~t

made tlll-it seines out of the inner bark of willow and alder. The lnnuit made theirs of fine
seal-skin p;t-rips. In localities where the river is smull and narrow, the nativ('s make what
cOn'Nlponlls in effect with the v·shaped fish-trap of the Smsquellllllll3 and other Eastern rivers­
huge uUlldlcs of willow brush are tied together and plueed Ride by side so as to block the 11llssage
of fish eompletelJ, except at the little opening wiJere the basket is pla.ced. Birch canoes are used
in riYer fisbing on the Yukon.

"'~e IHwB little infonuation about the running of tIle Yukon salmon beyond that Obtained by

Mr. Dan from the natiyes at Fort Derabin, Nulato, whieh follows:
"King salmon: Arrive at Nulato' when the trees have got into full leM;; about the 20th of

JIlIU:l, antl.fontinuc to TUn about three weeks. The Jast tIl!!t come up are poor and lean. Howoh:
The first arriye about the 10th of July, just a,s the king salmon are about gone; and tbey last
about tllree weeks. Stragglers are occaf'lional1,y caught as late as January. &i1fiBh: This arrives

about a week or teu days after the first hoikoh; :.tnd continues with the latter until ab.<tut the end
of August. A few straggling dogfish are occasionally canght wit,h it, but the majority of thi8
species do not ascend the ril'er as high ns Nulato. Keezitik: This is the last of tlle salmon to

mwclld the river, and is ohtained until the coM weather aets ill and puts It stop to the summer
fishing."

The sallie habit of running in twos or threes instead of in schools is reported of the "king

salmon" in the Yukon, as well as in the rivers of COOk's Inlet. Capt. E. P. Herendeen told me

that .be has always noticed it, and he thinks the salmon follow the shore to escape the belutJa.
The l'>uperiority of the king salmon of the Yukon bas long been well known; per&OIJ8 wiJo are

aule to accure a supply of the salted bellies from that E10urce cousider tberose1vea very fonunate.

The species seems to improve in flavor regularly to the northern limit of its distributloh; although
it is llig1l1y prized even on the Columbia.

The following is a Jist of the principal fishes of the Yukon division:

Flat-fish .... '. _......• - - -•.•......Plcuronectes 8tellatu8. (Marine.)

" glacialis. {Marine.}
Limanda aspera, (Marine.)

Halibut.............• , - Hippoglossus vulgaris. (Marine.)
Polar cod ... - .•.•.•• _......•.... ". BoreogadUl~ saida. (Marine.)
Wachua ..•..••••.•.•... - . - .... - ..Tilesia gracilis. (Marine.).

• Report or CommlMi.oue-r of Agricnltnrtl for 1610 (1871), p. 392.
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Bllrhot or losh Lota lliflcnlosu. (Fresl! w'lter.)
L:ycodl's Turnerii. (?obrine.)

Sculpin ...............•.. ' Cottns pol;Yflcallthocephalns. (Mariuf\.)
" tamiopterus. plarhl!".)
.. humilis. r~'[arille.)

Hexagr-amtlHlS asper. (Marine.)
Llluuce ......•. - _...•.. __ _. _.AmllJmlytes umericanus. (Marine.)
Pikl~ . __ , _. __ Esox lucius. (Fresh water.)

Smelt _. _ Osmerus dentes. (l\lariue.)
Oapelin .. ___ __ _....•.... Mallotna villosus. (~Ill;rille.)

Smelt _. ' _. _.. _.•..•.. _. .Hypomesus olidus. (Fresh water.)
Whitefish .. _.. __ ... , . _... , .... __ .. Coregonus Artedi. (Fresh water.)

H Lauretta'" (Fresh water.)
" Merkii, sub"p. (Presh water.)
" dupeiformis. (Fresh water.)
" Kenuicottii. (Fresh water.)
<I quadrilateralis. (Fresh water.)

Gra;yling . '. _ _.. Th;ymallu" sig-nift.'l'. (Fresl( water.)
Trout .... _.. _. _.•...•. _., •...... Salvelinus malma. (}'resh water.)
Salmon. . . . . . . . . . • . . .. . ' Oncorhynchus Chollicha. (Fresh wah,r.)

" keta. (Fresh water.)
« llerka. (Fti.>sh water.)

" kisutch. (Fresh water.) •
" gorhuschll. (Fresh water.)

Herring _ _ _ Clupea mirahilis. (Marine.)
Slltlker _.......• -.......•.•.......Catootoffiu8 longiroetri-;;. (Frel;h w\.\t~r.)

Lampoo.y ... _.... _.. " _•. , .. __ .. _.Ammocmtes 8nl'ellS. (Fresh water.)

According to Mr. L. M. Tumer, the lnmpre,r is yerJ' ftbnndant at Anvik and is used for food.
Althougll the rngaliks, or the people of the great interior, are omitted here, fbey have an

{\bundanoo of Balmou aud whiteuBh in the Upper Yukon and th.... Tal1auah.

NORTON SOUND DIVISION.

In the region embracing the coast of the Sound ftom Saint Micbael'tl upward and ils far as
Sledge bland; Mr. Petroff :reports six lmudred and thirty-three inhabitants. Tlu." fishes, of
courso, are about the s.ame as those mentioned in the Yukon division and need Dot be repeated.
There is one ver;y important fishery, tbe tom·cod or waclma fisher~', wliich is chamch;ristic of the
l'egiol1, aud should be described in detail. 'I'his bus already beeu done by Mr. Dall ill the
following terms:

"This fish much resemblWl the common tom·cod of the Eastern States, • . • but, while the
latter is of UlO8t insignificant importance from its scarcity and poor qnaIitJ.', the fornter species

occupies a vary important place iu the domeatic economy of both natives and RUSBians ou both
shores of Bering sea. It is apparently a perman~nt inhabitAnt of these coasts, but is most
abl1ndant iu the fall of tl.t~ year, when the ~ce begins to form in the rivers and along tlm shores.
The WaUkbni fishery COIIlmences abol1t the middle of October. At first it is caught from boats
anchored. close inshore, but later the natives ent boles in the new iei', set up two or tbree stakes,
witb a mat hung upon them to keep ott the wind, Ilnd sit there all da;r, hauling tbem in as fast as
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tho line is dropped into the wuter. 'Ihe book is made of white walrus ivory, furnished ,,"itb a
sharp l)ill set in obliquely, but without a barb. The '\vhiteness of the ivory, which is kept
constantly in n:otion, attracts the fish, but no hait wIJateHr is uM'd. In NoYember, wben the ice
becouws vl:'ry tbick, nllll the cold illcreascs, the fish retire to deeper water, and the fisbing is over
nntil tIJe following E-pring. III nle summer the nati.es are occupied with the sulmon fichery and
pa;y no attention to these small fisb. Tbt'y-urc presernd by remo.iug the intestines, and drying
in large bunches stl'Uug on seal-line, or by throWing them as they are into long cylindrical baskets
made of twisted grass, and keeping them entire in !t frozen f;tate. , . . They are among the
most palatable of the many fish fuuml in these sens; lind the Illlllluer preserved is so great as to
be almoBt incalculable. 'l'hey serve the nativCB for fOild either hoiled or in the frozen state. They
also form an important alticle of dog.feed in tlJe northern portions of Alaska" near the coast.

TheS are well suited, from their abundance anll firm f1esb, to be ulled as bait in the cod·fishery.m
The u'aclma extends southward into Cook's Inlet., where I lJaYe seen individuals a foot in

length; their average length 80 far as observed by me is about ten inches Ilnd their weight a half
pouoll or less. The form i8 much like that of the tom·cod, hut lIy pressing on the sides of the
body a little behind the breast fins a series of small knoh~ will l,e felt on the ends of the lateral
processes of the backbone; these are caused b~' white, spoon·shaped, flexible caps that fit on the
processes an<l help to form a sort of roof over the abtlominal cavity; the presence of these
n:ppenuages makes it necessary to use another name than Gadu~ for the genus, and as Swainson
bas proposed to call it Tileria, though on trivial grounds, his name may be used. ,It is usual to
see traveling parties of Innuits in summer supplied with stl'ings of wQchna with the intestines
partly removed and a ver~' gamy flat'or substituted. The hook of walrus ivory is still used, and
farther north it is attached to a line of whalebone splints.

The herring run in Norton Sound is of very short duration, the fiMhery lasting only a fortnight,
but the schools IlTe enormom!ly large. Seines are used in taking them. The fish are kept until
they l,ecome balf lJUtrid, and are tben considered at their b.:st.

Parties traveling in Bummer by sea. in this region are usually well Buppliel.l with a small

ibt·fish (Pleuronecfes gwcialis), which bas a close resemblance to the" fool·fish" or " Christmas
fish" of Massachusetts Bay and the Maine coast, together with wachnre and smelt.

TlJe sea boat in common use is the bidart'a or baidar (oomiak of the Innnit), a. flat-bottomed,
walrus-skin covering stretclled over a wooden frame-work anll securely lashed with whalebone

lual seal-skin strips or sinew. Occasionally an oar. is used, tbe wooden rowlock being lashed
to a rib with thongs, but short paddles are more general. A sma.ll square snil is alwa;rs used
when the wind is favorable, and when not forced to embark against wind and tide the native
emulates bis civilized brother, and waite. The bidarra serves not only as a mode of conveyance
by day, but nlso as a shelter for the night. As tllis boat is so largely used throughout Northern
Alal>ka it will be of interest to quote portions of Captain Hooper's remarks On the subject:

"An ordinary oomiak contains, in addition to the srock·in·trade of oil, ekins; etc., a tent of
arming or deer-skin, guus, traps, spears, bows and arrows, a kyack, a seal-skin poke filled with
water, a quantity of dried meat, fl, sled, several pairs of snow-shoes, a fish·net, and Bet"eralsmaller
nets for catching birds, a largo drum on a pole for the n.se of the 'shaman,'.and several seal·skin
bags containing skin clothing. The perwntteZ consists of three orfonr men, about as many
women, aDll two or three chlldren~ Add to theBe two or three dogs, each with a litter of puppies,
amI some idea may be formed of what a trlloveling oomiak contains. The working dogs are often

I R",port of Commissioner of A.griCultllW for 1870 (1871), p. 360.
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left on the beach to follow on foot, which the~: uo, keeping> up a continued anti Ulo"t dlo;wal howL
If the wind comes in ahe,ld, and the natin's deSire, for UIl,Y reason, (0 continue. their journQ', the,y
paddle in Ileal' the sllore, harness their tiogs, aiid attach tLwm to tlw oorniak, after tbe manner

of a canaJ.-boat and horses, settle themselves in the boat, aDd saring' nakouruck' (good I), go
011 their way at the rate of four or th-e milee lUi hour with no other effort th:m steering with the
paudle.m

Fish Looks and lines also form an important part of the oomiak outfit, sillee Jii';h, (>'''lwciall.y
ill summer, arc so largely depended upon for food.

Seal, walrus, and whale, ns well us beluga" are importallt ol~jects of' the cb<l8e in this t1ivision,
but as the met hods pursned lire tLe S[lIIlC as we find fflrther lJorth we wi]] refer to fIJis !>lIbject

aga,ill.
KDIG~S ISLA:KD TO POINT DARROW.

For this extent of territory Mr. Petroff gives a total }lopulation of tWfmty-lline hunured amI
ninety. ]'01' connnielloo of treatment I sball subdiville tbe region into 8eyeral smaller parts,
taking np Port Clarence, Kotzebue Sound, and Arctie Alaska north of Kotzebue Sound, separately.

1. PORT CLARE~CE AND VICIKl'l'Y.-"VVe must indude bere King's Island, onc of the most
remarkablo human halJitatious ill any couotr.r, with a reputed population of Olle llUw}reu souls

Oll its iuhospitable cliffs. 'l'ho shores are all bold, and the contonr is jagged and broken. Here, in
summer-houses of walrus skins; and winter bUITOWS in the face of the cliff~, live a ChtS8 of seal
and walrus hunters who arc said to bo tho urayest sailors in Alaska. ,I ha\'e heard it stated t!lut
men are sometimes lifted up in their kyacks by tlteir comrades aud thrown from the clift'.s clear
of the surf, which mnst roll almost ineessantl,Y around those ragged rocks. Clad in a water·proof
karnlaykfl." or shirt mflde of the intestines of walrus, the hardy islander is thrown out to battle

with the waves that would surely ingulf a less skillful sailor. Oaptain Hooper says that the
kyack of these p<'ople is cove.red with walrus hide. The biuarras have the same kinu of covering,

and while at sea, transporting trading goods, etc., a cover protects the cargo fl'om hn',aking

wans. The fiesh of se,nl and walrns forlDs the principal food of these natives, but in summer

a part of them may be found at Port Clarence and on the east !lide of the bay of which tbis

harbor forms a portion, engaged in trading and :fishing.
The skins of walrus and hair·sool are converted by these men into "luvtak" which form

boat·covel'!~ j these are carried off to the mainland for trade. The throat of the seal is made up

hy the King's Island ua.tiYes into wat(lr-pr~of boots, whieh are in great tlemalHl for the nse of
Whalers, and their seal·skin boots are largely dispo8ed of to the same parties. The Cape Prince

of 'Yales men aJ"e fisbermen IIolHl whaler8.
III the shallow, fresh-water lagoons, so plentiful on the spit protectiIlg the westel'll side of

Port Clarence, there are great quantities of stiCklebacks. The King's Island people, who were

here at the time of our visit, brought to us whitefish (Coregonus LaUTtlttre), smelt (081ncrm' Jmtex),

herring (Olupea miraMlis), and "wnchnR" (Til&ia {/Tucilis). They were well provided with oil in

sealskin bags, :fishing·lines, hooks, and sinkers. The sinkers were made of soft stone resembling
slate, often of two colors, one light and the other dark; abrnptly divided. A bole was drilled at

euch end and a. sballowgroove was made to receiyc the line. The holes were drilled hy means
of a piece of stecl. or iron rotated by an ivory or bone drill-bow snpplied with a kttring of sinew.

;rho commonest form of line was made of narrow strips of whalebone neatly fasumed together.

The book is often an ivory or bon~ imitation of a :fish, and 8O~etilUes two, sometimes four; are

1 Report of Cruill6 of Corwin, November 1, 1880. (11381), p. 28,
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fastened to oue shank. Otcasiona11y l,ieces of whitt\ nnd bluillil stones ure made tlte basis of
,mpport for the llOOks, and ~at taste is slJOwn ill their arrangement. As an additional lure, we
saw what was supposed to bl; the corneous ap-pendnge of the nngle of tlte mouth of mormons~

which, when dry, «,semules ill shape and color an imllCI1'ect snlmon egg. The rod was not over
two aud one·half feet long, and tbe line of nuout ten or twdve foot was neatly folded arouud the
ends of the rod, which were crotched to reCeh'l\ it. O,'er the .lig·like hook was pulled a sbeath of

fwal·skin us a proteetiou against ,weldents.
}"l'Om the l"ettlement, at Port Clarl'lIce we obtained RaUli' dressed skins of the red·spotted

trout (Salve/inwl 1I1alma) , which fire used for making quite ornamental watcr.proof vests. Small
,;eilles ar(l used.

Thc following are some of the etIiblt:, fj."he-s of Port Clarell~~e :
Pleurouectes stellatul>. Ma1lotns Vil108US.

" glacial is, llypowe8m; oBdus.
Limaoda a"pera. Coregollus Lallrethe.

1:liIlpaglossu8 VII1ga,ris. " lrIel'kii.

Horeogadlls saida. Sal\'elinlls malma,.

Tih'sia gracilis. Oucorh'yllchus chouiella.
Coitus pol.\·ucanthocepbalus. •• keta.

" tmuiopterus. " nerka.
,i Immilis. " kisutc11.

llexagramllillS as!ler. " garbIlseha.
Amlllot]J'tes IlCrsollatus. Clupea mirahilis.

Osmerus dentex.
2. KOTZEDUE SOFl'm.-In thil:! body of water, especially in Eschscholtz Ba;y, the beluga or

white whale is exteusively taken. In the .icinity of Elephnnt Point we found numerous skullI'!
of this animal lying on the beach, not far from the month of Buckland Ri",er.

"There are no natives liVing on Eschscholtz BaJ', but a number are located on the Buckland
nil-"cr, and come down to the bay during' tbe summer montbs to kill white whales (Beluga caWilon}.

catch salmon, and gather berrie8, which they 'cacbe' until the 8110W comes, when they are taken
to the setUement OIl sledges. Like all Indians, tllese nrc very 8uperstitious. While hnntiug the
wbite whale tIlt'S are not allowed to chop wood, dig in the earth, sew, tan skins, and many other
things, for fear the spirit tbat controls the movelllent~of the wbite whales will take offense and
not permit them to ret.urn tbe next season. When the whaling is completed they collect the
lJonel'l and bum them; those who can afford it burn the clothes worn wbile whaling, the poorer
natit·es payiug tribute to the 'god of the white Whale,' by cntting off and burning a small

piece of some garment."
U The i kyack' used hy the llative!! 011 Kotzebue Sound, ami, in fact, along the entire coast to

PoinJ Ba,rrow, is a marvel of Ilpeed and beauty. n is very Darrow and light, and great skill is
required in its'management. In tbe86 fleet boats the nati"e~ easily drive the white wbale,l\ very
timid animal, into shallow water, where it is dispat.ched with strong, flint· beaded spean!l."l

The spear.point used here for the capture of belllga is usnally made or a brown or hlack 8tone
wIdell is very hard; tbis is fastened to a wooden handle, about four feet in length, by strips of
whalehone. The beluga are hunted in kyacks; a d;~n or more nativE'S take up a poeitionnear
tbe entrance of some bay, where they can see tbem as they come in with the tide. As 800U as
tb~y lmve passed, tue natives paddle oat behind them, and, by sbol1ting and beating the water,

l HOOPER, Report- of Crnige of Co~win, 1'*31, PI" 24-25.
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drin'l them into l'Ihou.l water, ,,"bere thf>y are easily di8]latclJed with flint "pears. According to

their tradition, to kill the beluga with any onwr weapoll would entail elHJleSi:> mh,fortunc upon
the guilty party.l \Ve might 8uppose that the belu{/tt spear would be heM in high esteem by the
IUIluit., but, on the coutrary, it is fr(;eJy barten~l1 for a tride of tobacco or a few percussion·cap~.

In tbis portion of .Alas1a tile capture of lrair-seals is ODe of' tbe most important lJatiye
oc~npati()ns, The ERal it'. lmticIItly w~tched 101" llutil it arrpe.1.rs. llt it~ brt'tlthing-hol(\; when it is

l,1hot with a rifle. A very ingcrJiou8 decoy u/S(,d by these native;,; is a short piece of wood on which

are fastened seal-clawl;, which are intended to make a scratching sound like thlLt of th.: 8eal.

C3Ilta.in Hooper thllS describes the moYcments of the seal hurlter :
"TIle bunter llpproachcs cautiously, by el'awling oY(~r tho ice, lIls body nearly pro!:'tra te,

raisel1slighHS on one, elbow. He baB a. pieee Qf ooar-Bkll1, a.oout two fee,t long ,\UtI a. foot wid\',

which lie attac1les to his leg Oil the side ullon which he rests; this enahles him to slide more

easily O'iU the ice. The elbow rest~ upon a ring of grnss."
As already ID('ntionCl:1, s('al oil is CtlrriNl ill seal-skin pouches or bags, and the natives

sometimes rartly ftll the bag with waier and partly with oil wllen ruaking pl'eparntlolls for

trading.
The gill-net", ust>d l\y the Aretic Ala",kau natiws for the Clllltlll'e of seal did uot COIlIll IUldt'l"

m:r observation, but those used in Ployer Bay, which are similar to the Alaskull, arc made of
strollg 8l'ul-sldn lille.· Tllfly Ilre abo11t tbirty to forty feet lOllg lIIltl six deep; the bottom j/o<

furnished with stone siukers at .!'Ohort intervals, and the top bus a series of t10ats made of stnfl'ell

seal flippers; they are set oft' from fhl;', beach aml RIlUK to t.he bottom, standing up for the seal to
run into as the's SWiID a]Qllg shore hl search of f(}Q{L &-i'ol·%\l.\n .lillee. are attached to thof', m~t \\l1\1

beld by heavy !'Itones ou the beach; with these the net is hauled in when a seal has ht>en seemed.
A small stone placed OIl the slack of some of the bauling lines amI fI'adil;y dlsphlcetl h.r the
8truggle of a captive shows ",ben to take up the net. Captllill IIooper /Sars the Alaskan f\ill-llet
is set. from the shore by means of a pole sixty to eight,), feet long, ma«e by joining a lltllllber or
ahort poles togeUler; with this the net is pusbe{l out to its desired })OSitiOl1 and thell the jml~ I"

with.drawn. The ilea1-ekin linep, are cut frOID a skin bJ' Illl.S;;iug round and round continuonsly_

The line is then stretched betw~nwhalebone posts or large rocks; and the whole net after it if'

:finished is foldell into a nurrow, long bundle, and carefully stretched between similar supports.

A glance at the map will show this region to be supplied with fl, few rivers, the Selawik and

Finland being the largest. Selawik :River commllnicates, through a lake of tbe same tlame, with

RQtbam Inlet, near the month of which the Finland empties a.lso. Bu~klaml EkeI', a sma.ll lmt

important salmon stream, flows into Eschscbolt:z Bar. Those streams IUC well supplied with
salmon Il·nd whitefish. Petroff sars that" the atl'f',ams or !,lIDl1ll riYers which empty into Kotzebue
Sound JUark the extreme northern limit of the run of salmon in Ameriea,"~but in tltis Ile was,

perhaps, misled by Seemann. We took the ~'ouDg of the red-spotte(l tront at Cape Lisburne in

the aummCT 01 1880, and at least one species of O»,corhy-nr:ht!8 is known from a~. far north as
Uoh-me River.

The species of fish observed by us in the possession of natiY.(l8 in Kotzebue Sound wem fresll

fiat·fish (Pleurmtectes glaoialiIJ) and smelt (Osmeru8 t1entex) anti a slx>cies of dried salmon. J)ri'~d

sIDeit w~re obtained also. Most of the species recorded from the regioll were taken in our seine.

While in Eschscboltz Bay, natives from Cape Espenberg ,\·'i't~lt'J Hum'; fOT tbt'>})UY}}(l5e of fil>hiug
and trading. Th~y were well snppUed wi.th e.mall object1! made of walrus ivory, and lIlilny of

L HOQ\'ltR ~ Op. eit., y.. 5').

• PreliUlifll\r~' Report on C~nRIUof AlliSka, 1&:11, I)- ,,g.
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these wore curiously cnn"ed to represent seal, walru8, bear, whale, and even the singular large
isopod crusta,cean so common on an the Arctic beaches. The artides. Were usnally intended for
belt·toggles, Ilowder.c]Jarges, swivels, lance-heads, and other useful implements, but some were
reprm;entations of the human figUl'e or other merely ornamental subject. Quantities of seal·skin
Hue were freely traded for a mere trifle. The lance-heads usuall.y consisted of a oase of l'i"ory 01'

lJfme and an iron point.
Seemauu says that herring and whitiug' are very abundant in gotham Inlet. 'fhe whiting of

Seemann is supposed to be Pollackius chalcogmmmus, but there is sOD1e doubt about the occurrence
of tbis species so far north, siu~e l\'3Ue of the collectors at Saint Micbael's have !:lent it down from
their still more southern latitude. The mullet of Soomann must be a large species of whirefisll
(CoregolI118). The mode of fishing in these waters is thus described by Captain Hooper:

., Salmoll and other small fish are taken in nets, either by It SeitlC in tbe ordinary way, or by
means of a gill-net, which is set from the shore in a ,,-cr;).' illgellio'llil m~nner. This net of seal
thongs is from thirty to fort:, feet in length and a1l0nt five fee~ ~ide j' floats of light 'l'l'ood are
attnched to one side, with pieces of stone for sinkers OIl the other side l and to the outer end ill

secuJ:(\u (\ stone 80mewltat larger than the rest, serYiu g as ttll 1llH',bor; a nn illbel' of short I)oles,
about three inches ill diameter, urc lashed together to ~1 length of sixty or eigbty feet, and the
end secured to the stODe anchor b;y means of a loop, wbiclt allow~ the whole pole to be withdrawn
after the Ilct is klet. This pole i8 used for pnshillg the net from shore inio the desired depth of
water; when let go the net naturally assumeS :t perpendicular position. The onter end is held in
place by the stone anchOl', while t.he inner cud is fastened to :l linl' of seal·thong leading to tll(;
~hore, with which the net is drawn inP

The following are /'lome of the food·fi!jhcs of Kotzchnc Sound:
1~1(>t1ronccte8stellatus. MallotL1ll "illOSL18.

"" glncinlil'.. (Joregol1lls J~alLrcthe.
.Lilllunda aspera. " ;\lerkii.
Pollachius chlllcogrnmlDus (loubtfully). "Kt\llnicottii.
Doreogadns saida. Saheliuus malma.
Tilesia gracilis. Oncorhynelm'<. ehouicha.
CottUi~ polya-canthocephalua. j, keta.

" troniOI)terns li nerka.

" hnmilis. " ki8utch,
Ammodytes personatus. " gorhuscbu.
Oflmerus dextex. Clnpea mirabili...

(, spirinchns.

~. AROTIC A..LA.SJiA. "NORTH {Hi KOTZEBUE SOUNll.-Froru Kotzebue Sound lIorthwul'd tlta
Ellkirno aro engaged principally in the capture of seal, walrus, and whale. Many ofthelU go with

whaling ,'ess~ls, and all who are able to do so unite with n will in taking whales during the
ahsence of the fleet as well. In the spring of 1880, the Point Hope men sold the bone from five
whales wIdell thes killeu afrer the vessels left in 1879, 'Natives all along the coast from Kotwbl..\e
Sound np arc supplied WiLh whaling gea,r such as the whit-es ulle, and in tbeir trustworthy oomiaks

they show gl'eat skill and courage in this chase. Whalebone is brought out to every vcssel that

(~Ome8 in sight anywhere in the Arctic. The season ~f 1880 was a remarkable one for all concerned
in tlle fisher;y; the Eskimo were fairly gorged with blackskin aud blubber, wbile every sail carned
away a he~vy {',ar-go of QU, bone, and ivory. On the 20th of August, 1880, the settlement of Point

•R~port of Crnille of Cor", in, 1831, 1'. 59.
~~------~.__._-
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Hope sholfed no signs of life, the natiycs being off fishing, lmutillg, and verhaps trading, There
were plenty of dryiug-flames, and at various points along the low shore were large conieal pile8

of drift-wood.
'1'he spear-points observed at Cape Lishurne were made of copper or iron ill a bOlle socket.

SoIDt·times chert or some otherburd stone replaces the wetal. A.t Icy Cape a great number of
chert flakes were found at an old Eskimo encampment, where the Speal'-IDa],er 1l\vI beeu at work.

The 1)01e to which the head is attached is usually nearly Rix feet long. tl1e shank forming a socket
fitting on a ph"ot on tbe pole and firmly lashed Oil. To tlle pole is f'astcned, hy seal-skin thongs,
an inflated seal-stomach. The natives throw these lauces into a wha,le and the buoys pre-nut his
!'linking very far; eMh tiffie when he comes up to breathe more and more lances are thrust iuto
him, until finally the death stroke is given. '1'118 flesh and blubber are common property; the
whalelJone belongs to the captors of the animal. The jaw·bollc is used for \·arious purposes; cut,

into strips of suitable thicknessl it is emplo;yed for shoeing sled.rurmers; tbe ribs aml parts of
the jaws are frequently planted ill the ground iu a circle for the frame-work of wintcr dwelliugsi
blubber-holes are secured by a covering of similar bones; ribs also are sunk uprigllt into the
ground to serve as posts fo1' stretching lines and for supports of various J,i~s. I t is hard to tell
Whether the Eskimo prefer whale meat fresh or tainted; the~' cat it n~ry freel~' and with apparent
relieh when it becomes simplJ re,oltillg to Our taste. r.rhc CriflPl hard (:mcklhlgB left by tlw
whalers after trying out the oil are eaged,)- sought for by traveling parties.

Tbe walrus and the seal are of more importance to the Eskimo thau tIte wbale, both of thew
ueing more readily obtained and supplying 11 greater lllunber of wants. The flesh of the whale of
course sen'cs as fuoU, the oil as food and fuel, the bone for house·frames and certain utensils, the
baleen as all article of trade; but whales are hard to capture and are not to be (l<~l)ended upon l

while walrus and seal, judging froUl the numerom, remains of these animals found "here"er we
landed on the Arctic shores, and from the numberless appliances for which they serve, are Ute
great. essentials, not only to the comfort, but to the ycry existence of the natives, To use the
language of Callt~tin Hooper: H The seal may be called the mainstay of the lnnuit of Arctic

Alaska. The flesh aod oil form his chief articles of subsistence; the skin furllishes him clothing,
tellh, antI boats j cut into thongs, it il:! used to make nets for catching fisb ~llld birds. The oil is
(tbo lmrneJ. in lampll (nannue), which ligbt and warm the tllpecks during the long, dark winter
nights.lll

III the vicinit.r of Icy Cape we saw great quantities of broken skulls of walrns and seal and
l)f polar bear. Heaps of burnl.,>tl bones were quite frequent; the natives burn the bones to
HIJllease the spirit dwelling in the animal, fearing a failure in their future hunting if this mark of
respect 1.Je withheld.

\Va-lmB ivor;r hall many uses besides that of a bililis of trade; whole tusks of the proper shape
are formed into handsome and very effective ice-picks; snow-knives, reselllbling somewhat in
sbape the throw-sticks of some Indians, are made of this h'ory; numberless implements of small

size but great usefulness a,l'e ma.nufactured from the same material.
'I'he number of species of edible Aretic fishes is small, and there is no qnestioll that iisll­

food if) trl'lUlh less important to those Innuit than the flesh of sea1e and walrus, but it is COllSUillNl

iu cOll!<idern.ble quantities a,ud formS a nry agreeable variation from the ordinarj' diet. Two species

of flat· fish are known to be abundant, and the small polar cod is superlatively so. Two sClllpins
named in tbe appended list (species of CQttUII) reach a large size l\nd they are veQ' common. All

'Report of Cruise of Corwin, l:lBl, pp. 58,59.
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the lagoon!'! obsl:\l'\'ed by me were well filled with sticklobu-cks and y01lllg s(l\llpins. Lallt and
capelin Hbound. Slllfllt llnd grayling UTe reported as fat around as Colville Rh·er ~1'y CHpt. E.E.
Smith, it~e·pilot of the Corwin in 1880. A species of whitefish (Coregomls Laurf;ttm) was obtained
ill abundanco hy Captain Hooper from natives at Point Barrow. We took the rcd'spottcll troLlt
ill our seiul:\, und Captain Smith roports it from Colville niver, wllere he also secnred hcrring

amI hUlopback·/jallooll (OnoorhynchulJ !}Ql'uu8cha). Scemaull hus declared that salmoll are Hot

found in Alaska north of Kotzebue SOllnd. This is an error; we found remains of a species of
OncorkyfU.:k1ls, which I })eUcre to be {lm·bu~·dlf1, at ICJ' Capf', and Captain Smith,l'eft:n-eu. to noon>,

aalted in 1875 two barrels of hUUllJhack salmon which he bought at th" mouth of Colville Ri"er.
Coneerning the wllitc.fi~h of PuiLlt Darrow, Cal'taill Hooper ill hi~ report, already referred to, says;
"",""e bought froUl the nativcs. some fish l'e8embHug' sh:HI, Lut smaller and very fat; they

differ also from the shad ill havillg two (dorsal} tins. \Ve SllW the same species in Kotzebue
Sound and at other plaee;; within the Arctic dl'ele. The,Y are ca11e(l by the natives tupoo~"~'

Farther OIl he writes thus: "The 8almOll i8 the only variet.r Eli fish in the Arctic that is of any
value. Although smaller thu,n tlHl salmon caught farther soutb, they are of .fiue tlavol', They are
quite pleutiful, aud ~e coast I1uti\·cs cnre large quantities of tllem by smoking and drying for
winter use."

The list of fujhes ginm includes OIlly such fooll·Jlslles a;; a!'(\ kuowu to occur; there are 110
doubt others which will 00 discovcrell by collectors in the fLltme. The methods of capture do
not ditTer from those all'ead~- (lescribed, seines, giH.ueCs, uooks, amI spears lJeing employed just
as they are farther 80nth.

Ti.le following is a partial lise of Arctic·Alaskan fishes:

Pleuronectes stellatus. Oi:;mel'u~ tlentex.
" glacialis. }Iallotns yillosus.

Boreogadus saida. CoregonUl, "Merkii.
Lyco<1es cocciueUl:\. ,. LaUl'et,tffi.

Cottul::' polyflcl1nthocephalull. , Th,rmallus. (Hde Smith.)

" t£lliopterus. 8ah'cHnns malma.
" lmmilis. OncorhSllchns gorblll;lcba.

G.'i1!.lllUCUlltbus pistilliger. Clupea mirahilis.
Ammod,rtes personatn~

17, STATISTICS OF THE ALASKAN FISHERIES IN 1880.

Salmon exported from Ala8ka, 1880.
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FiNk ezported from .ill.aI;Ka, 1880.
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D.-THE FISHING-GROUNDS OF THE GREAT LAKES.
By LUDWIG KUMLIEN AND FREDERICK 1Y. TRUE.

19. LAKE SUPERIOR.

Ou aCCQunt of the peculia,r nature of tIle fisheries of the Great Lakes, tbe fishing-grol1nds are
all located comparativel.y near shore. In comddering them, we shall begin at the western cnd of
Lake Superior, and proceed eastward and southward toward the eastern end of Lake Ontario.

ISLE RoYAI,E TO KEWEENAW POINT.-Gill-net grounds of considerable import<lnc,c extend
almost without a break along the northwestern and southern shores of Lake Superior, from Isle
HoyaIe to within a few miJes of Keweenaw Point, a distance of more th::.n three hnndreu miles.
The bottom is everywllere clayey, except about the Apostle Islamls, where it is sauds amI rocky.

011 the nOl'thwest shore of the lake, the depth of water at the outer limit of tbe grounds varies
froID eigbty to one hundred and forty fntllOms~ hut on the south shore it i8 much less, being not
greater than eighty fathoms at any point.

The grounds on the northwest shore are visited by Duluth fishermen in tbe fall. They fish

commonly about fort.y-fi"V"e miles from the village, Qut frequently go forty or fifty miles fhrther
nortb. In the spring and sUJ?mer t,hey set their nets at different points along the south shore,
between Duluth and the Apostle Islands, but ill the earlier part of thf' seallon they fish mostly
at it station about twenty miles east of the village.

A portion of the grouuds, extending eastward from the Apostle Islands ODe hundred lind
twenty,five miles, is visited by the ftshermen of Bayfield and Ashland, The most favorable

localities are off Iron Hiver and Little Girl's Point, and in the vicinity of the Porcupine Moulltllins
and Sleeping Ri"V"er. Different stations from Bark Hiver to be;yond Ontonagon are occupie(l at
different times, according to the season and the movements of the fish, In the fall the nets
are removed from the south shore and carried across the lake to Isle Royale.

The pound-net grounds of this district are located among the Apostle Islllnu8 nTHl in the
immediate vicinity. Other portions of the coast are too mnch exposed to the violence of StOI'I1lS,

and in other respects are unsuitable for pound fishing. We ma'j' except, howm'er, the saudy hal'
nellJ.' the entrance to Superior Oity, whe-re, in 1879, two pounds were located, During tlle same
rear one pound was set in Bark Bay, tliree in Siskowit Bay, sixtccn among the Apostle Islands,
mainl.y inshore, and from the islands nearet:d the mAinland, aud se"V"en on the south side of the
long aandy bar I\t the entrance of Chaqnamegon Bay.

The most westerly seining·grounds of the lakes are at Superior Oit~.. and Fond du Lac. In the
[m'mer locality ft very Htt.le seining for whitefish is prosecnted late in the fall. At Fond du Lac,
at the head of Saint LoUis Ba.y, the seining is more extensive, but the catch consists entirelr of
pike. Tbere are many seining-reach&'! farthEll' to the eastward, between Bark River Qnd Burfield,
particularly in the smaller bays and among the isla.nds, but the grounds are changed so often
that it is quite iropo8Sible to locate them accurately. Bark Point, bowe"V"er, may be mentioned as
one of the most favorable localities.
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111 winter small quantities of pike are taken in uifl'erent IJarts of Sailft Louis Day with hook
amI line, and in th(' deeper passages among the islands lI('ar 13a;yfield considerable numbers of

trout are caught.
ISLE ROY.ALE.-TlJe :fishing-grounds at THle Royale are mostly off the south shore. The

bott-oill is rocky for more than It mile from the islanu, but becomes clayey beyond. The fishermen
set their gill·tlets Ol~ the inshoro rock;\o' reefs early in the fall, but later ill the sca~on follow the
fish into deeper water. They frequently set their nets ill onc hundred fathoms of water. The
catch consists principally of trout. '.rhe Isle Royale grounds nre frequented by the .fishermen
of Ba~'field and of other localities on the south shore of l~:Jli:l1 Slll)erior.

KEW1i::ENAW Poen TO GRA"KD ISLA~D.-Gi1lcllet groumlg extend aloug this entire stretch
of coast, except between Big Bay Point and Sauk's Ileall, a distance of auout fifteen miles.• 'l'he
laml is high at lHany points, lHUI the water deep at u shott ilistance from shore. The inshore
bottom is rocky, but uetween Keweenaw Point aUll Dig' Bay 1'oint it changes to claY:1nll mud
fartber out, while from Sank's Head to Grand Island saml allt! gravel largely predominate. 'I'be
outer limit of the gl'onmls is uniformly about ",even miles from shore, where the water is forty or
forty·firc fatboms deep, except opposite .Murquet te aud Trai II Jhj', wlwril the .fishermen freq lIeD t ly
fish ten miles from sbore, in water from fifty to seventy fathoUls deep.

The fishermen of L'Anse aIHI the neighboring viII ages cotlllllolll~yset gill-nets ill 1he fall on tlw
west side of Keweenaw Point, opposite the entrance to the Portage Lake canal. In winter the~'

keep near shore, generally fishing in L'Amw Bay, hut in warmer weather they venture into deeper
water, visiting various reefs and shoals, the position amI extent of many of which is knowu only
to themselves. A large share of the fishing is also carried on ill the 'Vicinity of the stations where

pound. nets are set.
All fishing prosecuted between Sank's Head and Grand Jl3lund is carried on by fishermen

from Marquctta. In tbe fall the grollDils off Shot am} Onmite Points are visited, wbHe in tue
spring the larger proportion of the gill-lleUing is prosecuted off Big Presqu' Isle and in tlle

vicinity of Grand bland.
The principal pound-net stations of this section of the shore are atBete Grise Bay, Portage

Entry, Keweenaw and Huroll Bajrs, the shallow bay east of Marquette, and the channel between
Grand Island und the mainland. Between Keweenaw Point and Sauk's Head the nets Me set in
seventeen to forty-five feet of water, wbile further to the eastward the extremes are twenty and
twenty·eight feet. During the year 1879 the pounds were distributed as follows: In Bete Grise
Bay, one; at Portage Entry, two; in Keweenaw and VAnse Bays, seven; in Huron Bay, two;
between Granite Point and Presqut Isle, one; between Marquette and Shot Pointt three; and in
the chanDel between Grand Island and the mainland, four. ill 1878, and again in 18S0,there
were two more pounds at Grand Island. Some of the morc intelligent fishermen of Marquette
are now seeking Borne reef or sboal within CQllvenient distance of that village, where they may
catch larger quantities of fish. All the shoals now known are 80 far distant that they are

unaule, with their sail-boats, to roach them and return in one day. Many of the best pound-net
grounds cannot be utilized on acconnt of their exposed position. Even in the more sheltered
localities, in stormy seasollS, serious losses of nettin~ are frequently sustained.

Small and unimportant seining-Kronnds exist at L'Au8e and Portage Entry. Eutward the

seining is prosecuted entirely in and about Marquette Harbor, and even these grouuda are
productive of very little except h&'l'iog.

Stannard's Book, a dangerous reef lying about forty·.fl.'rc miles due north of Ml\I'quette, is
one of tbe most important tront·grounds of the Great Lakes. Marvelous stories are told
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regarding the quuutitiel:i of trollt takeu there. The groulHIH extellu tt'll or tweIH mill'", frow the
rock in ever,Y direction, and tLe water at tbe outer limit is more tLau one hundred fatLoms; tl('ep

ill man,)" places; tLe bottom is rock,r and cIa.ycy. It is it vcry favorable place for llook-fislling,
and h; vil-dted from time to time hy the fisuermen of Marquette.

GRA'ND ISLAND '1'0 SArLT DE STE. MARJE A'ND DETOUR.- There arc out few fishing-grounds
alOlJg the flouth shore of Lake Superior east of Orauel Island, except at \Vhit.efish Point.

Gill·net grounds extend a few miles on either side of the point l and five or six miles from land.

The water is eomparativel~'Shallow and the bottom c\'crywhere sandy. A tug visits tLe we!:!teru

grollnds at certain sea.sOJJ~. The fishermen state that the water has receded cOllshlera1Jly at this
point within the past five years, and. tbat fisheries of all kinds, except gill-netting, have been le.'!s
sl1ccessful than ffl,rmcrly.

Tue exposell conditioil of Ule coast about Whitefish Point renders the successful

estu1Jlishwent 'Of pound-nets quite impossible. During 1879, however, one Det was set a short
distance. west of the point., and another to the south of it, in 1Vhitefish Bay.

Large quantities of whitefish are caught with dip.nets in the rapids at l:3alllt de ~te, l\1urie
by the Indians. Xot iufrequently several hundred llounds are taken by a siugle canoe ill one

tla.y. Grounus of limited extent t~xist in \Vhisky Bay, on which small quantities of fish are

taken with trap·nets.

20. LAXE :MICHIGAN AND THE STRAITS OF MACKINA.C.

POINT DETOUR TO SEUL CROIX POl'NT.-The fisbing.grounds in the Straits of )IackiU:1c

and vicinitj' are widel~· scattererl and difficult of location, and it is qnite possible that some of
them have escaped observation.

The first important gill-net ground west of Detour Passage extends from Stron;;(s Island,
a.})out sixteen miles in a soutbeasterly direc.tion, to f\Dd about Spect3cle Reef. The wuter is n~r;r

deep in the southern part of this ground, in some places approaching three hundred fathoms, but
about Spectacle Reef and near. shore it is of course compUl'ativDly shallow, altllOugll in home

Sllots; in very close proximity to the former, from forty to sixty fathoms lUay be found. TlJe

llature of the bottom di1Iers very much in different llarts of tIle ground, but mud, sand, und rocI;:
predominate. This gronnd has the reputation of being exhausted at the present t,ime, and Yery
little flshing is prosecuted on it.

Some little gill·net :fishing i8 calTied on between Mackinac and Round Islands antI to tLc
westward of the latter, Qnd nJso for a short distance along the shore north of Point Saint Ignace.

These grounds are frequented, however, only bS fishermen using but ten or twenty nets, who sell
their fish to the steamers and hotels.

The whole northern shore of Lake 1t:Hchigllll, from the straits to Seul Choix Point, is oue vast

gill net ground. It is considered one of the bes~on the lake. Fishing is carried on at a distance

of ten, fifteen, or even twenty miles from IlJ,nd. The favorite grounds are southeast of Point

Patterson, between Simmons's Reef and Point Epoufette, westward of Saint Helena Shoal, and
southwest of Point aux {Jhenes. On the first-mentioned gronnd the bottom is chiefly sandy, hnt

on 1Le others the sand is largely mitlgled with rock and clay. The depth of water does not

exceed sixteen or eighteen fathoms at any point, the average depth being considerauly less.

The boats flshing on these shoals belong at different points along the north shore amI at

Mackinac. Many Beaver Island boats also fish here, especially ou the southern borders of tue
gronnds.
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netween Detour lC)m~sage awl the Straits of Mackinac tltere ar(l but two permalleut pouud

fisheries. OIle is located at Strong's Islaud, the most easterly of the Les Uhellefl.\1X group.

Sevell pounds w(lre employed here in 1879. It is {t "Cl'y important and productive fishery_ The

secolHl is flitnated at tILe head of Saint J'lIartin's Bay, Where, in 1R79, six shoal-wa.ter pounds were
('sta iJlisbt'd.

OIl the north shore of Lalw Michigan; west of the Straits of Jl.IHckinac, we find the most
~xtensive fl1Hl profitahle fishing·grounds of the lake, as regards both pound·net and gill-nct

fisbing. The first pound·nets to the eastward are those cstablishcd at Gros Cap Point, eight and
-one-half miles west of Point Saint Ignace. The" Six-mile sand·beach," further to the west, at
Point aux Chenes, is a noted andllroductive ground. From tIlis point w~stwardwe nnd pound-nets
.acattered {dong the shore at Point ElJUufette, Biddle POillt, Mille Coquiulil Point, Point

Patterson, and ScoWs Point. Between POillt Saint Ignace and ScoWs Point, a distance of less
than fifty miles, there Wt're locRted in 1870 more than sixty pound-nets, and about sevent;y-five
gill,nd, boats also fished there.

Along this coast the pound-nets are all set quite close inslLOre, and generally each man's
net~ in It line. Prominent exceptions, however, are furnisbeJ in the case of two firms, each of

whieh I'ots two nets on a shonl about seven miles south of :Mille Coquins Point. Another firm
has nets >let in deep water about nine miles sonth-southwest of Point Eponfette, and two more
are ,,;et n short distance west of Simmons's Hecf, and about the same distance directly south of
Point Eponfette. The latter two are among the most profitahle POllIul-Ilets on this shore.

TUE BEAVER ISLANDs.-The shores of tIle Beaver Islands present very favorable conditions

ror tlw eSitablishlmmt of pOllud-nets, a\HI they have therefore become, the center of an extensive

ti.~hcry, Tho bottom cOllsists chidly of sand, lI!tlwllgh jJl SOllie parts, especially on the west
shore of the main islaml, rocky grounds are "ery abunuant.

Io 1879 tllirty-two pound nets were in \lSI' at tIro islands, sixteen of which were Ioca,ted on

the (\[l.8t side of the large island whillb gives its name to the group, and constituted the Sand

lia)" fishery. Of the remaining uet", two were loeated at the north shore of Hog Island l two at

High Island l !lui! the others at the IlOrth, east, and sontll shol'eit of Reaver IBland.
At Beaver Harbor, near Saint Jame8 post-office, in the llortheastcrn portion of Befwer 18lo1nd,

there is nn extellsive p,eilling-reacb, wheN, in 1870, two seines were employed.
Off Gull Island, the most westerly of the Beaver group, is a noted gill-net ground. The

jP,lflUll is oWlwd br three persons, each of whom employs two boats in the flsherJo-.

SEUL CHOIX .POINl' TO POINT DETOFR, GREE.~ J3AY.-TlJe Qllly .fishery between Sell] ChoU"
Point and Point Detom: is located at Point nux Barques, where, ill 1879, sixt,y gill. nets were
elllplo)Ted. The ground extends about fonr or five miles from tIle poillt, the outer limit being in
about tw~ntr fathoms of water, The bottom is generally hard and sundy.

GREEN BAY.-The fisberies of Green Bay are very extenshe, and quite varied in

character. The bay is a body of water of llO mean proportiolJs, being abont two hundred miles
in length and twenty miles in bre:tdth at the widest part, or somewhat more than twice the size
of I:ul;:e Champla.in. There are many large and flourishing towns Oil the west ",hore, wbile the
east shore is comparatively unoccupied.

In considering the fishing-grounds we shaH begiu at Point Detour, at the entrance of the

bay, and having spoken of the grounds in Big and Little Bays de Noqnette, pass southward
along the w('st shore to Green Bay mty, and thence northward along the ea-st shore to Porte de8
Morts.
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At tbe ent,ranee of (lre(m Bay; eXb~11ding arouml Summer hhmd, within a radius of ahont six
mile8, we find an important gill.llCt ground, known as the Sag Bay ground. 'Vest of and
adjoining the Sag Bay ground is another, six or eight miles in diametf\r, called tbt) Summer

Island grouml. As maJlY as thN'e hundred and fiftS giH"netB aN rmnual1r (lmployed theN.~.

Edending in 11 southwesterly direction frOlii the grounds already mentioned; and directly north
of 'Washington Island, is still another and much la,rger grouud styled the \Yashingtoll Island

ground. Every 81111Jmer ahout six hundred gill-nets are in nse lwre, alHl in the fall tbe. munoor
!>well:;;. to oue tbOtlSflUd. The bottom, as might he eX!lected OJl account nf the great, extent of

the ground, varies considerably in character, hut is generally ltanl and sandy. The water is
comparatiYely sbull<Jw, the maximum depth not exceeding twenty-three or twenty-four fathom!:'>.

• Tllcre are DQ extcn8.1ve gill-net grounds in eitber Big or Little l3a;y de Noqnette, olthollglJ in
the latter some net:,; are nsed in winter under the ice. A few miles south of the entrance to Little
Blly d~ Noqnette, and east of Indian TOWI1, we find a groulltl which supports about Que lnmdred
antl tbirt::divl:l neb,. Th{; eh?o,\'aeter \)f l.mttom and depth of water llre about the same as tuos(': of
the '\\'ashington Island ground, which, in fact, it touches at its western limit.

Between tit is ground find the next to the sou tItward, n. space of ahout, ft"e miles ill terveuell. Til('

latter ground estends i'rolD. near ghore, in a B01\thea<>terly dlrection from the Ulonth of Bark Rin~r~

about nine milt's. l'he depth of water at the outer limit is about seventeen fathom!';, amI the
character (If the hottom ill similar to that of tbmm preYionsly mentioned.

Fllrther south tbNt' are 110 more import::mt "open-water" gill-liet g-rounds, or 811eb as nre
visited during' tbe warmer weather, either on tht; west or east sido of the 00:\·, ex,~ept at Grven
Hay City. The gronnds extend for allont two miles along the low and marshy shores at the

mouth of .Fox Ui\'er. 'fhe nets are set in t.he, nUlllerou" sloughs nmning into tbe marsh, and ilre

"ilOiteti every two d.ays. Nothing is taken in them but rough fisk The only large grounl1. f,till

ullmentiom~\l ig HIe Saint Martin's ground., which extends from the island of the Same name into

Lflke Michigan t'ilStward. northe~stwflrd, and soutbeastward, about eight miles.
As we have sta-ted already," open wflter" gill-net fishing bas died ont almost entirely sonUI

of tbe Bark River ground except at Green B~\·y City. Ou{'. fiBherm;n set a lew gill-nets in 1879

directly north of the har at the mouth of the P~shtigo River. Summer gill-net fishing is also
carried on to It limited extent On the east shore, between Bay Settlement and Chambers Island,
especially at the entrance of Little Sturgeon nay, whew, formerly i.t waf', extel\sively lltlr!med,

In winter, as 800n as the ice is sufficiently firm to be walked upon with sn.fety, the fishermen
begin setting tbeir nete. The /trounds are located almost a.nywhere outside the fen-fathom line.
often in the middle of the bay; and the nets are mm"cd from time to timf'. Ve.ry few ~rre, ill mw

llQrth of Menomonee, many of tbe mQre important pound-owners not possessing any. Southward
as far us Peshtigo they increase in nnmher. A rew nre set olf SuamiCo aod bt\tween Ba;v
Settlement and Ohambt'r Island, o-n the east sbore. They are set across the bay, in gangs of 1rom
ll\'e to thi.rty, l\oo. $ll~hoW{l.

The ponnd-not fisheriell of Gret'3Il Bay are "(lory extensive and import.ant. The larger
Proportion of the nets am seton the we8t shore, between Cedll1' River I1n(l Green 'Bay CitS, but
many u.re alBO scattered over othe.r p~te. of the bay.

On the north shore of Saint Martin's IahlDd, at the entrance of the bay, we find the ]arg"est.

and deepest pouDtl-net on the Great Lakes. 'The pot stands in nil'l.ety.~ven feet of water, uud is
inclosed by stakes one hundred and twenty-five feet long, spliced three times. The net. cnt!'i off a
deep chanutli by whicb the fish tlppear to enter the bAy, nnd the catch is ~er:v large.
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011 the west shore of Big Ba:y de Noquette, between Saint Vital Point and Chippewa Point,
8<-,,'en Jloundll were in operation in 1879. The shores of the bay are unsettled, and the region

is too 1\11' a,vay from any shiplling point to enable men to carryon the fisheries sU(Jce8sful1~'. It
is believed, however, that the bas abounds in fish.

At the mouth of Big Bay de :Noquette, u1>out ULidwa..y between Peninsula Point and Summer
Island, and nearl~' se.en amI one-half milei'J from any laud, there is a small pound-net ground,
wherr, ill 18'19, five pounds were located. The bottom is bard, and the depth of water varies from
six to eight fathoms. The ground is very proiluctiw.

On the eastern shore of Little Bay de Noquette, directl~· opposite Escanaba, there were, ill
1879, three I)OUllds; at llIasonville, at the head of the bay, one; and on the west shore of the
entrance of t,he bay, ahout five miles south of Bscltnaba; three. The latter are so near the lDonth
of the blly Ulat whitefish are caught in tlJem ill considerable quantities.

Directly opposite Indian TOWIl, on the west shore, and a1>ont six miles from land, we find two
morc pound-nets. They are set in about thirty feet of water, amI arc .er,1' productive. The,;r are
about the only pounds that take considerable qnantities of trout. A. few miles farther south; but
close inshore, there are two more pounds.

Between Cedar River and Little Tail Point, ten or twelve miles north of Green Bay City, we
find a remarkably large number of pound-nets. In 1879 there were no less than one hundred and
twelJty nets sitnated along this section of coast. In the vicinity of Cedar River the water is very
deep near shore, ruany of the pounds being in seventy-five feet of wawr, but southward the shore
slopes more and more gently, forming sandy re8Alhes, over which the water is but twenty or
thirty feet deep. Between Menomonee and Suamico the nets are set ou these shoals.

A bout four miles above the mouth of Little Suamico River, and three and one-half miles froUl
shore, a rocky reef, nearly thl"% miles in length, extends north and sooth. One net is usually set
inside the reef and three ]113OOd in line east of it, the ODe farthest eastward being about five miles
from sllore.

The catch in all the pounds on tbis section of coast consists principally of herring.

The pound-net grounds of Green Bay City are located near the mouth of Fox River) in about
fifteen feet of water. Four large ponnll-nets and seventeen "baby-pounds" owned in the city,
together with a number of others, were employed here in 1B7\).

At the !lresent time the pound-net grounds of the east shore of Green Bay are located.
between ShoemakelJs Point and Little Sturgeon Bay. The wllOie extent of coast occupied il> not
more than six miles. Two nets Ilre also set off Chambers Island. The latter grounds werc
formerly of great importance, but they are now almost abandoned.

At the head of Big Bay de Noquette, in Ogontz Bay, there is u. single seining-reach, and
another at the head' of Little Bay de Noquette. The catch in these nets consists chiefly of rough
fish aod sturgeon l whitefish and trout not being found so far up in the bays.

There arc but four seining-reaches on the west shore of Green Bay which are now visited by
the fisbermen. Two are located 1\ short distance south of tbe mouth of the Menomonee'River.
There is also one at tbe mouth of the Suamico River) and one at the mouth of the Oeooto River.
Both, however, are insignificant, no large hauls having been made within seven years. Formerly
~iDing was a leading industry in this section, hut many of the old grounds are,now occupied by
pound-nots. From 1858 to 1865, seines were used on all suitable shores iu this Vicinity, and large
quant,jUes of fish were taken.

At Green Bay City five large l5eines were in use in 1879. The :yield of this fishery is very
large.
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On the shoals soutll of Green Island, wbicll is situated in tlw nliddlc of the ba'J', !!outheast of
Menomonee, hook·fishing is prodccuted to a considerable exteut. Prior to lOOT, this fishery waf!
quite extensive and important.

At Green Bay City about one lllludrcd and fifty fyke-llcts are lSd ill Fox n,ivel', Ileal' the
mouth, and various species are taken.

Book-fishing is carricu 011 on the east /Shore of Green Bay, ill 1)001' l'OUIIty, to a vcry
limited extent.

De Pere being situated at the head of Fox HiveI', and not directly on Grecn Bay, its
fisheries may be more properly cOllsidered separately, although tlJe,y are of little, importunce. The

catch consists primlipall}' of dory, pickerel, catllsh, aIltl sturgeon, but some whitefish are also
takeIl .. A number of small gill-nets are used and two seines, together with about one hundred

dip-liets. In the latte:r many kinds of fish are taken, i'lllcll as moon·eyell, which are ouly used for
manure 01' as bait for catfish.

PORTE DES )10RTS TO PORT W ASHINGTON.-The first gill-net gronmls on tlUl west shore of
Lake }'iichi~\\n, ...out-a of Port.e. deB Mort,,>, are near Jacksonport, around. the, Cana hlalld".
Gill-net fishing was formerly prosecuted here to a eousidel'abla extent, but pouml·nets IWVll

gradually taken their place so that only about a hundred gill-nets remain hetween Porte des

Morts and Clay Banks, "' distance of about thirt,y miles.
The next gill-net ground is at Cla;r Banks. It extentIs about two miles north of the village

and the same distance south of it. At the outer limit the water is from ten to fourteen fathoms in
depth and the bottom i,;:; e-:erywhere rucky. The principal species of fish caught here is the

trout.

About foul' miles 80UUl of Clay Bank~ we fiml another small gi.ll-ll.et ground. In. 1879 there

were two small gangs of fishermen bere who emplo;\,ed gill-nets in taking tront. As It rule tbey
fish in not more than ten futhoms of water.

iletween Stony Creek and Two Creeks Oil the BontIl l a distance of about twenty-five miles,

there are no fishing-grounds of an~' sort. At Two Creeks, howflverl we reach the uP'Pilr end of
the great gill.net groullds\ freqUl'Dted by the fishermen of Two R,ivers. These gronnds extend

from nearly oppbsite Two Creeks on the north to Manitowoc on the south, a distance of about
fourteen miles. The hIllel' limit of the grounds is uniformly about two miles from shore, where

the water is from ten to fourteen fatboms in depth. At the oukr limit of the grounds, about ten
miles from shore, we find eighty or ninety fat,lloms of water. This outer region, however, is

visited only by the tugs l the smaller Mackinac boats fisbing closer iushore. The catch consi.''lts
chiefly of tront, bhwkfins, and la,wyer~.

Pa88ill~ southward we find the next gill·net ground opposite Sheboygan. This ground
extends from two anu one-half to eighteen miles from shore, the water varying fL'om tweh'8 to

sixty or seventy fatboms in depth. This ground was abandoned ill 1866 011 acCOunt of the scarcity

(Jf fish, but & few years h\ter, fishing being TeSuMed, the yield was as large as, or larger than, ever
before known.

The most northerly pound-net ground Oll this section of coast is located at Jacksonport.
The grounds are situated a little to the southward of the village, and the IH~ts are usually sct

about f\ mile from shore. At ,Vhiteflsb BaYl about seven miles south, is one of the oldest amI

best known whitefish grounds on the lake. The bottom here is ridgy, clay and g-ravel a.]ternating

in furrows. This kind of boU,om is believed to. be that most frequeutl)' visited by whitefish.
The next pound·net ground to the southward is located between Two CreekS and ,}Ianitowoc,

aud between the sbore and the onter limit of the great Two Rivers gill-net ground. The bottom
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iH gcneraIl,y .sanoy anO tIle maximum depth of water not morc than six or seven fathoms. In
lSi!) thirty-three pounds were situated here.

Another pound-llet ground is 10C<'lted about tltirtel'll miles north of Port Wa,shingtou, opposite
the small village called AJll8terdam. '!'he ground extends about four miles north and south.
The bottom is cver;ywhere sand:,-. 'l'lw pounds are IIsnallr sr-t in from twenty-five to sixty feet
of water, Pound fishing was first introduced here in 1862.

At Uostburg there is a pound-net gron~Hl extending a10l1g six or seven miles of shore, The

outside nets are located about a mile from shore.
At Port V..'"ashington tbe nets Hre llsually set in from tllirty to fifty-fi,e feet of water, the

mujorit,y being in about forts-five feet.
'!'here are no shoals or reefs in [lie immediate yicinity of ,1ncksOllport, but at. a di~tallce of

twenty·fiye miles there is an extensiyc sboal whieu was formt'I'ly 11 ver:,' Jhmous tront ~round. It

is HOW seldom visited.
l'OU'l' "\VASllINGTON TO SOUTR OnWAGO.-'l'lJe most important. gill uet. grounds within these

lim its ~re in the \'icinit.y of Milwltukee. The fishermen .Bet tJJeir llctS in a soutberly and
sOl1thc'H!terly direction from Milwaukee from tell to fort~' miles, llort.hward to nort.heastward
forty to ninety miles, ~nd eastward from fifteen to fift:,' mi1es. The principal outside gronnd is
tlw lJig neet, which is situate(l directls oppm;ite Milwaukee, at a distance of about forty miles,
but: rllilS in a southeasterly and northwegterl~' directioll, so tlJ3t. its most northerly limit is
oul~- ahout fifteen miles oft' shore OPllosite Port "\\'al:lhiIlgton. Iu~ide of tlJis reef and only about
foiix milt,s from shore there is another productive ground.

During summer the fishermen go to tbe outside red', lmt. in the fall, when thc fish are
spawnitlg, they vit:lit the inner one. Mr, Schultz, of Milwaukee, Btates that there are apparently
le8..'> fish 011 the outer reef than there were tweuty-fb'e or twentY'f1ix years ago, but that there bas
been 110 perceptible diminution on the other l)ortions of the grounds.

The' gill-net gronnds at Hacille extend from 'WiIld Point, a short distanoo north of the cit~y, to
about four miles south of the city, '!'be nets are usnall:,' set at (listances of from three to twenty

miles from shore, the water varying in deptb from ten to 8eyenty-five fathomR. The greater
portion of the fislling, however, is done in water about twenty fathoms deep and from six to ten
miles from shore. The catch consista principall:,' of whitefish, trout, and lawyers, and rarel;r a
few other kinds of llO commercial importance.

\Ye find the next gill-net ground abont three milcs south of Kenosha, Tho sonthern portion
of this ground is about fifteen miles distant from shore. 'Ihe boat fishermen fish from twelve to
sixteen miles from shore, but thc tugs sometimes go as fa,r a8 twenty miles, At the outer limit of
the ground tlte water is about senmty-five fllth-olnB deep.

III the vicinity of Milwaukee the only pound-net station is in Vithitefish Bay, a short distan(',e
north of the cit~" Only two nets wore in use there in 1879.

In the vicinity of 'Vauke.gan pounds are Bet along the saudy beach for 1\ distance of about
t we-lve mile-Sf the northew limit of tbe ground being about nille miles-north of the city. The
lJottom slolles genU:I" from the shore, and the character of the gronnd is such that there is no
difficult:,' in dliving the stukes firmly. 'l'bc quantit:,' of fish takcn here iB abont one-fourth Ie$
than it was twenty years ago. In 1879 twent.y-nine nets were located On differt'.nt parts of tb16
ground.

At Chicago a few nets are :'let di~ctly off the_ mouth of the l'iyer in comparatively shallow
wutel', amI at South Chicago alw tbe poutlds ure located Yer;r near shore.
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SOUTII CHICAGO TO SAT:GATrCK,-There am no Dshillg-gl'Ollllds at thtl head of Lake

l\Iielligan, between South Chicago aul! .Michigan Cit~-. Between )fichigan City and Saint .Tol'ep11

the gill-net grounds arc situated n long distance from shore. III sumUier tIle fishermen
commonly go seven to fifteen miles from shore, and in wiuter much fart-11er. The water, howl'n'r,
on these grounds is comparatively shallow, at a distance of twenty miles being not more than

twenty-eight fathom!!. 'I'lle bottom is principally sandy, but clay and gmn:l predominate in some
places. From liew Duffalo IlOrthward the grounds curve gradually outward, the outer limit
opposite Saint Joseph being frOUt eight to twelve miles in summer, ancl in winter ii'om fourteen
to twenty miles. l~eyolld Saint Joseph the outer uoundary cur,es inward again, until at South
Ha"ell it is qnite near shore. Although Hw dibtallcc to wlJich the boatEl go i~ yel';V great, the
water i!:j not deep at the outer limit, being scarcely more than sixty fathOIllI;, A few miles south
of Saugatuck and comparatively near shore tllt-re is a whitefish spuwning-ground; which for a

long time has been vcry pro(]uctive. In 1879 the .fishing at. this point. proYed almost a failuf{'.
'With the exception of this ledge, the bottom is generally sandy or clayey, find t11e fishermen set
their net~ almost anywhere in certain depths with equaIlr good success, One fisherman stated
that be had fished with his boat to a distance of twenty.five miles due west from Saint Joseph,

but it is certainly dangerous for the fishcrmen to go 8uoh distances in small boats, aitholllrh the

steam·tugs, of course, can safely go much farther.
Hook-fishing is carried on on tbe same grounds opposite Saint Joseph.
In former ;rears seiuing was carried on to a {Jollsiderable t'xtent OIl this coast, but at the

present time the fish do not come inshore, It is supposed that the foulness of the rivers has

driven them into deeper water.
The pound-net gronnds of this section extend from a few miles sonth of Michigan City to SC',W

Buffa.Jo..AlI the nets are set close inshore, in water from twenty.fixe to fifty-two feet (leep.

The bottom consists of hard sand, and is very suitable for the driving of stake~. .
SAUGATUCK TO MANISTEE.-From Saugatnck northward tb(\ grounds w-adl1all:,-extend

outwaril, and at Grand Haven it is not an unusual occurrence for a boat to go out, thirty miles.
North of Grand Ha\"en the outer boundary again bends inward, and at. Whit.ehall boats usnally
fish not further tban from tw-O to four miles from shore. The most productive parts of this gronnd
are said to be at Whitehall and Muskegon, but as there are no good Sllippillg faeilities at these
points, very little fisbing is done. No particular kind of bottom is sought for by the gill-nettm's,
the depth of water appearing to be i\ more importllnt considerat.ion. It is supposed that in cold

weather the fish pass out into deeper wat,er, as it is found neccssary in winter to go ft mnch longer

(]illtance from 8horc than in summer in order to find profitable grounds,
At Pentwater ffi05t of the gill·net fishing is prosecuted in about fort:,' fathoms of water,

though the tlshermen occasionally go as far 8.S fifteen miles from shore, where the water is

seventy or seventy-five fathoms in depth. These grounds are considercd to be less productive

and to have been greatly damaged by mill refus('. At Ludington most of the fish are taken at

a di8tance of about ten miles from abore, but northward the onter limit of the ground gradually

comes nearer and ne.arer !Wore. The most producth'e portiou of tbis grouml is at Big I'oint
Sabh.', althongh even here fish are much le88 abunda,nt than formerly, Iu lS75 the finn of

Wilson & Brothers bad a lille of gill-nets in use here, which was about eight miles in length.
But little gill-net fishing is {\8,rried on at Manistee, A few boats fish here in froUl nine ttl

fOft!' fathoms of water, the outer limit of the ground being about eight miles frolll the shon'.
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rrhere are but few pound-net stations along this whole section of coast. A short distuuce nil

either siue of Big Poillt Sable six pounds were established in 1879, set close inshore, in from
thirty to fort~' feet of water. A short distance from Ludington one pound is in use.

lIIANIsTEE TO CROSS VILLAGE, INCLlmING LIT'l'LE A!'\D GRAND TRAVERSE BAYS AND

Fox ISLANDs.-The most souther]:r gill-net grOllIlds of tIJi!'! l;cdioIl, of ally importance, are situated
on the west shore of Graud 'fraverse Day between Cat-Head Point and Sutton's Point. Of' these
the most noted are at the 'entrance of Grand Tran'rs8 Bfl·.r, where vast numbers of blackfins M'e

taken. One of the greatest spawning-grounds in tbe lake is situated off Light-house Point to the
eastward and northeastward, but from its position it is so exposed to the winds, and the bottom

i.'3 also so rocky, that no ftshin g can be done. South of New Mission Point then\ are no fisheries in
Grund Tra,erse Bay, on the west shore, except in Sutton'~ Bay, whcre large quantities of herring
are taken. On the cast shore tlJere h; bnt one fisher....., which is situated a little to the north of

Torchlight Lake.
The most southerl.y pound-net statiou of tIliI) sectioll is at tivou BarboI' Bay, where, in ISiD,

two llet$ Wf'l'e J0C3telL JJl Grand Traverse Bay theJ'c arc se\-efaJ import<lnt sta,t,ioJls, the (1)(.\

most worthy of Hotice being in Northport Bay. Six net~ were ill nse here ill 1879. .Just north
of Northport Point we tilJd three more nets. At Hog Island, neal' the bead of the WCgt arm of

Gml1d TnH'eI'Se Bur, tlJ€re is Que pounll.net statiOll where one lwt is located. Nartll of Grand
TraYtlrs<" 11ctween Petoskc;.,- and Cross ViIlag(', there are thret.l llollud-net stations. Two It.re

located on t11e north shore of Little Trn.versl:I Ba}, and olle farther northward Ileal' its mouth.
Five nets ill all were €Ill{lloJ!:'<l at tllel;/f If;tation.s in ISm.

Importallt. gill·net grounds exteml from Clmrlrxoix to Cross Village. 'rhe onter limit of tlw

ground is about 4 miles fl'om s110re. Fir,;hhlg is ca·l'ried Oil at nil seasons. The maximulU deptll

of wa.ter is a bout 45 fathoms. The bottom is rocky amI clayey.

Oft: the east shol'ti of North Manitou Island there is a small gill-net ground, which il> visited
by three fishermPIl. Tbe water 'Varies from thirt:'!' to sixty fhtllOI1lS in depth. The bottom is cIa.y.

Dne east of South )iallitOtl Islaml, f\ di.'Jtanel~ of about thrf'e miles, there: i.'1 one 1l0llnd·l1et

station.
Gill·net gronnds extend about South Fox ll'llaud to tlJt~ ollter limit of the great saudy shoal

which exists there. Th('. fishermi.'tl fish On the Horth and east shores of Fox Island in summer,

but ill winter usually fisl.! most ext(\n8iy(>1~- on the W('st shore. netween the two island;:; two
pound-nets are located.

CROSS VILLAGE 1'0 LAKE HURON.-Betwecll Cross Village and Point "Wangosbauce there

are 11 few IJOund-ll('t stations, but in 1879 the fishery provel1 almost a failure. The shore is too
l'Ockr and exposed for snccessful fisheries of this sort. Two pound net'! are set to the northward
of Wangosbancc, a few mileg eagt of old Fort Mackinac.

21. LAKE lIURON.

STRAITS Qlo" MACKINACJ TO ALCO:NA.-Vcry little fishing ill done on the section of coast
betwpell Point 'Wangoshance and Thunder Bay Point. III Hanullond's Bay, DellI' the (lasteru
entrance of the Straits of Mackinac; there are eleven pound nets,

The Alplma gill-net grounds are located east aud Jlorth of North Point us far u.s, and lJe.roud,

Middle Isla,nd, the outer limit being about fifteen miles from shore. There is no gill-net fishing in
~'hUlldel' Bay proper. It is estimated thllt the abundance of fish here ill onl~' one·thinl what it
was tt~1l years ago.
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'The pound·lwt stations ill 'l'bunder .Ea;r are situated on the lJorth sl1or(') betweeJl Korth Point
nud Whitefish Point. Fift<len nets were located here in 1879. Ou the shore at the north of
Sulphur Island: in four or five fathoms of water, there are four nets. The bottom on this ground
is ver;y hard lHlCl stOlly,

ALOO~A 1'0 PorNT ACX llARQ1JE~, ll'iCLL'DlN(i SAGINAW :BAY .A~D THE CIIARlTY l~LANDS.­

Gill·net fishing is not prosecuted to any eOllsidcmlJle (~:xtent on tllis shore. The 1l0UUJ-llct fislJiug

of Saginaw Bay is vcr,Y important. The shores of the bay lII:e very f'anfl.y, and great sllOals extend
from the 8hore, upon which pound8 call be established YCrr firmly. Tlw most we8terl,\" station is
at Ottawa Point, Ileal' the mouth of the 1m;r, wllere two nets are 10cat('(1. Three olher st2,tions
OIl the west sbore of tbe ba;yarc located at Gnlvdl.y Point, Poiut aux Gli'~, mul south of the
!lhoal at the mouth of Rifle niver. At the head of the uaS tho statiolls are yery nUlllerous.

The:r are set at approximatel.y regular illternls along the wLole /Shore uetw('cII XaJaliquing Point
and Fish Point,. Not less than one huudred lJets were iu use withjn th('se limits duriug tlle rear

of the canvass.
The sandy shoal, on whiel.! the net,s at tlw head of the lJay are plaC!!I], extends out 'I ~reat

l1istlluce from the west shore, and in this part of tbe bay four lines of nets, cOlllprising in all ahollt
fourteen, are located at distances of frOIn flix to eigbt mile!'; from land. Tlm'e OtlH'f stations are

lOOt~ted te£pectively at :North Il:'.lllnd, the main sh(ll'(.~ auont fbUt miles llmth of SelJewll.il\l:;, a.nd at
about two miles cast of North Mineshas Isl:Uld, at the etlge of the illller 8110aL The lllost eagterl.\,
shoal occupied by pound~ is tbat makiug off 110rtl1 of SaMly PoiIlt, Four lilll'S uf nets were in
\\8f\ h~ in 1879. Three lines <;f nets aTe aleo located 011 the Elhoali', which extend from tll,,- Chat'it("
Islands, situated in the middle of Saginaw Ba.y near the mouth.

'rhe Charity Islands fislJerie!l are congidered to be tbe llJost profitable ou the whole chain
\)f \:kkes. On the north anu n(),thta,l\f, portion of thes~ grmmul>, IHyw(,yer, the llets aT\;,: gre';l.ti~·

exposed to storms, a,nd h('~y~, losses freqlltmtly occur.
Seine fisheries are still carried 011 quite ex.telJsiYeI~· iu this district. At the hC~ld of the bas,

OIl the west shore, there aTe sen:ral important seinh1g reaches. The prindlml ones aYe situated,

(1) near the month of the Saginaw Uiyer on the west side of tbe moutll of the Ogahkllning ni'Ter~

(~) midway betweell t.he Opinkawning and Sagillin Ri"t"efs, (3) midway between the Rifle amI Pine
lti\'ers, au(\ (4) on eitllt'1' side of Gravell~' Point. '.fhe last ·tlJrce ftsheries are carrici\ 011 l.J;\' the
Indians. The oDe between UHle and Pine Rivers is the oldest and best known seine-tisherr in

Saginaw Ba;y.
There are no gill-vet fisheries In Saginaw BIl;\· pl'ope,r, but to the northward of l~oilJt aux

Bal'ques and Point au SallIo there are se,eral important grounds. Some gill-netting is still cnrried

011 ill winter, bnt this branch of the fisheries has declined ver~" much within the last ten year...
The same may also be said of tlw seine·fisheries, but on the other l.mml tbl' number of pound­

nets has considerably increased within thM time.
The winter fishing in Sagillltw Bay is ,cry iomportant, and giyes emplo,Ymen t to It la,l'ge nuUlbel'

of men. Not only gill-nets and pound.nets, but hooks aDd spears are u8ed, the last being by
far the most coll"t"ellient and effective device for the capture of .fish. The location (If the spearing
grounds varies according to the season and tlie thicknes<\ of tho ice, ThefisborJ' is nsnall;\"" carried

Gil, however, I)utside of a line drawn from Point aux Gres to tlle west abore of Sebewaing. Dnring'

a protltable seMOn quite a "mage springs up on tbe ice, and n, ,-ariety of Sllllplies are brought ont,
by the buyers oftbe fish. It is stated, however, tbat tile fishery is becoming less and 1<'81\ profitable
!'very' ;yea'r. A few yeart' ago the l'Ipea.ring WitS so profitable tllat. a suppl;r of fi8h could always be



128 FISIHNG-GHOU~DS OF ~OHTH AMERlOA.

ue~ntled IJpOIl, but t.he expene.uoo of the last few 'year~ se6ws to show that the decreusc has bech
~o great that dealers will no longer depend llpon obt,aining a supply from the l>pearmen.

lie8ide~ the bay fisheriel>, there are quite u number of ponnd-nets located in Saginaw River,
extending frow its mouth about twenty miles inland. Ther are set in from ten to twent~',foul'

feet of water, and larRe quantities of usb, especial/.r pike, pere/i, (lml su~kers, tire taken. The :rive:'

fishery differs somewhat fl'Om tIle. bay :flshery, jU38IUIlCh 11-S it is only prosoontoo in winter. ~

At the mQuth of the Ol!'il-hkauillg Rit'er, a pond about two acres in extent hRS been constr1\cted

for the purpQ~e of keeping fish when caught in great abundance, so that wben tbe amount of fish
taken is SllUlll the fishl:lrlllen may still be lclMo to supply the df,mi'Lud of the dealers. The poud is
lIOW only six feet in depth, but the owners propose dredging it and also eg:tending its area.

POIN1' ArX BAlfQUE8 '1'0 POR~ HVllOK.-GiJLuet fisbing is prosecuted all along the 8bon>'

of L3ke liufon fl'OID l'aint aux B;uques to Port lluron j the principal stllti<lDS being at P<lrt

Austin, Grimlstolle Uit~>, EnrOll Cit~·, 1'011; Hope, Sand BCllOb, White Lake, Forestville, Port
Sanilac, llml Lexington. Fi;;hing is cun:iel.l on mOl'e or less ~xtellsiYel;\'at all these points, but
the mOst important ate Sand Beach aud Port Hope. The gl'Ounds ext~nd from five to twenty·ih·e
miles froU! /Shore. 1'he catch consists mainlJ' of wbltefi~!1 and trout.

There are no pound· nets in nse between l'oint aux Barqul'l> and Port Hnron, the sbore being

much exposed to the violence of stOl'ms. There are many l;einillg reaches all along this section of
coast, but the fishing is not curried on flQ extensively as formerly.

PORT HURON TO DE'fROIT, INCLl.TDING SAINT CLAIR RIVER ANI) L.A..KE SAINI' ULAlR.-AU

tilShing in Saint Clair .Rin~r i~ carril'd on by lncaus of seines. The grounds extend alollg

twenty miles f)f the J'iyel', amI tbero are ill all .five fitilienell VJl the AIDt'ric..'\D. side. Scinf',lj are

alw (>JIlll]Qyed alo11g the ahorc of the lake, hut ]jot 80 exteIl8i\"ely as formerly. The season opeus
about the middle of May and lasts until August.

F1SHING-GRoUNDs ON THE DETROIT RIVER.-The fi8heries in Detroit lliver, with the
eXJ~eption of thol'e cl1rried on b~' means of a. ftl\\' 1~'kt'8 and /; !.lahy" pounds, is prosecuted by the

aid of seines about sixty fatlwllls ill length. There Me thirty lisb£>rks on the rin~r betweeli
Windmill Point at its head and Bar Point at its mouth. They are located both on the American

and Canadian shores, and on the isll\nds which occnI'Y the (',entraillorlion of the river. 'rile most
northerly are !lituated at Isle a la Peebe, at the head of the dyer. South of this, on the
AtneriC:ln aide, there are two more reach(>s. On the eaflt, shore of BeUe Isle there are three
.fisheries, and on ttte west slwre one. Smlth of Bt'Ue Isle tlJ{'l'e are no more unW we hfll'e I1Msed
t.he cit.y of Detroit. Off Fort Wayne, 011 the America1l side, there are four fisheries, and a little

to the northward, opposite the town of SandWich, on the OUlladian side, one. Tbe next five

_ a~ on the Canudian side, the most northerly being about a mile north of Sandwich. On the west

Khore of :Fighting Island there are five fisheries, aDd on the ealit shore of Grassy Isla.nd two.
Oil tl.lt~ Jwrthcustern shore of Grosse Isle we .find thro(j fisbedl-'8;- rlt StODy Ilda[Jd, fnrther to the
SOlltll, olle, and at Sugar lsla,Dd .still a,notber. Tbe lotter j8 tJJe most BOutherly gTOllDd on the

river. ){an;v of these reaches are locat~tl on the. mud bllliks that make otT frOID tbe abore, hut in
some Illaees the bottom is sandy and $ton~'. The catch consieta of whitefisb aDd pike. A few days
befom the whitefish appear there is usually III run of herring, and a smaller mesh in the l'ookets of
Borne of tue seines is I1sed for tile purpose of taking them. •

22. LAKE ERIE.

MOUTH OF :l'IlE DETROIT laVER TO PORCL' CLJNTO~ .-Along this section of shore fishing
is prosemlted almost entirelJ.' with pOUlllJ.ncts. Stations exteml witbout interruption from"Bar
POh1t~ .at the mouth of tbe Detroit Riwr, to Port Clinton. l1etween these two points, in 1879,
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tlJere wero not less than 425 pound.nets. Each company's nets are set in a line, the outer

net being often four or five miles from shore. The fisheries of Toledo extend from Teal Ground

to Locust Point.

Off Toussaint, about ten miles wcst of Port Clinton and three miles from shore, there ill
a gill-net groullli of considerable importance. The bottom here varies greatly, in some partiODS
heing rocky amI in otbers muddy or sandy. The water at tbe onter limit of the ground is
about twent.s-eight, fathoms in depth.

Sollie seining i8 Pl'Ollccuted iu aud about the mouths of the variouEol ri\'{~rH along thir;; ~tl'et{'h

of shore.' At Portage River it is carried on only in winter. A few fyke-nets are s{'t ill Portage
amI l!'our Riyers as well as in some of the bayous, but the fishery i8 not iwportaut, altlwngh
com,iderable quantities of inferior varieties of fish are taken.

PORT ()LINTON TO VERJHI.LION.-The ponnd·net groumls continue without interruption

along this section of shore. T1Je fi!:lhing·grolwds of Sandusky and vicinity Dlay be divided h)t,}

fOllr great di8trictsl each partaking of 80me pecllliarity not shared by the others. They are
gcneraHy sIloken of as the Cedar Voiut fisheries, the bay fislleries, the island tisllCriel"l and tIle
main shore fisheries. Tile Cedar Point fislJeries are the oldest and most important. TJ.H·y \.Jogin
at Cedar .Point, at the (l.ntrllllCe of Sandu!:Iky Bay, and extend about six miles towards Huroll,

Thert>. are sixty·sixnets in this district. MallY of the outside nets are fi,e anll one·half miles from
sltore, tho nearest being about one-llalf mile. They mc set iu from twent;\' to tldrty feet of water,
the average depth being perhaps about twenty·eight feet. The shore as well {IS tbe bottom of
the fislJillg-grouml is s<tlllJy. 'i'he catch here consists largeJ:\-' of llerring, bnt p:r('ut quantiti('F; of

whitefish are also taken.

The bay fisheries are proseeutcfl not only with ponnds but also with f,ykeF; amI ~eiJlCR, the

stations and reachel'l being scattered along hoth shores. The water in both tIll' upper :lmllmH'I'

ba:\-'s being shallow, tlets having a depth of five to tweln.l feet ou]y arc used.
The main shore JislJeries extend from Sugar Bluff to the entrance of Sandusky Bay, tM

llound-net stations being scattered regularly along the shore. 'rhey are set in from twch'c to

thirty·five feet of water. The bottom is gener-ally clayey. This fishery is noted for the lnrge

catch of herring, the next fish in importance being tbe catfish.
What are lmown as the island fisheries aTe situated about .North, Middle, and South Bat's

Islands and Kelle.y's Island. Oll the North Bass leland there are but seven nets, though north·
westward from the island there is an extensive whitefish spawning-ground. On the north of the

island it is impossible to drive stakes on account of the rocks bottom. At "Mifldle Bass Island

there are twelve nets, many of them being set in 1,hirty-five feet of water. The fisheries at South
Bass Island are the most important of the group. On the shoals and reefs about the islands
there are extensi-e llad important whitefish spawning-grounds. The most prodllcti,e of them, •

however, are those north of North Bass Island, in Canadian waters. At Kelley's Island there are
tlVellt-.y-three pounds, amI the fishelJ' would hc- very profih.ble werc it not that vcssels run through _­

and destroy the nets. The principal fish taken on these grounds are herring, Whitefish, and black
bass. The seine-fishing in this localit;y ill qu!-oo 'extetieive and iDlp0l1aut. 'The principal grounds
are located abo~t Willow Point. III Sandusky Ba.y seine fishing is carried on all winter. The

pl'incipal grounds are neu,r the mouth of the Sandnsky River.

North lind northeast of Kelley's Island there axe two reefs, which are freqnentrd Ily sturgeon,

and about two hundred gill.nets are set here annually.
The pound-Det grounds of Huron e-J:tend about five miles. east and the Sllme distance west of

th~ mouth of the Huron River. In 1879 seventy-four pounds -were loca.ted ill 1his district. Fi\'l~

SEO llI.:...-..;g
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wilt's east. of Huron there is a small wbitefulh spawniug·gTolUlll, but the bottom is \'ery rocky and

onl,,"' one net is located there. Tile poull(l~ are set in from twent.'y"two t<l f<lrty-two feet of water,
most of them being frolll "event,y-five rods to three anel one-half miles from s~ore. 1'he" driving
bottom ~, in most portions of the Huron grounds is exeellent, tbe outt~r portions being better in this
respect than tbn inside grounds. The cll1y hottom of tbe lake is covered by layers of saud forming
tile best kind of il holding ground/' The catch at Hnroll eOll8ists ehicfly of IH''1'ringj ill fnct, tbese

gronnds are (\onsideretl the most. favorable for herring fislJerit's of all,,"' 011 the lake. rfhe ~neral

tislJery is also ver,,"' llrotitable, there neyer having been a failure siuee it was beguu. The

migratory varietieEl, such as whitefish, are takl'n only while passing', bl~t, herring and blue pike

are nlways pre"ent in almudance. Such 1h;11 us g() tmntl'ds the head of the lake to spawn
(iiometi U1C8 fail to reach that locali ty, aud c(1llsequently there is Ihtble to be :l failure there, but
small IIH:tlltities, at least, are alw3~'s caught on tile HuroH gTouuds. Very extell1siyc herring

spawninJ':-groutuls are situated here, aud this fHct }I(.sr;ihly aeeOllllts for Ow ~xtraordinary

numbers of this fish which am taken here ill autuillU.
The Vcrmilliall fi"hing.ground8 oeCllpJ' but a vcr.)' small extent of shore, the 1Ietl> ueiug set at

but. olle station antI close tog'ether ahout foUl' mile8 west of tue mouth of Vermillion River. Nets

are /old iu from thirty to forty feet of watel', and from two and one-half to t1lree and one·h-alf miles

from shon', 'l'lH' bot.t{)m i~ all day, and vcry favorflhle both for Ilrivillg tlle stakes and holding

tlWlll !lrmly,
VER1IHI"LION 1'0 Co"NEAr~'.-The ltJO!:it w('8tGrl.\- pound-lId gl'Ounds of tiJi,;; section of shore

extend from Vermillion to the mouth of Blnck River, a dist1tnel' of ahout eleven miles. The next
!itation to thl' eastward, Inwwn as tllt! Dover H!lY fisht',r.y, i8 abont six miles (last of Black HiveI'.

Only twe!\'e llolmds are l'Ct ltere ill water from tWellt;y to forty feet deep, the inner ponndsbeing
abon t sen~ut.Y rods from shore1 tho uu Ier abontOIle and one-fourth III i1~,~. -The bottom is salld;r
and th~ "holding' ground" very good. Passing casted} we tiJlll the next stations between
Oftagrin Hiver, near 'VillouglJby, :lnd Grond Rivl~r. near l~ai1leslilil~, Thirteen neh! were used here

iu 1870, 'i'iJe only otber I3tation in this section is situated about tllree miles callt of the mouth

of Grand River, where tbCl'e are fonr Ileoo. The bottom, as at other points along thi8 shore,

is sandy aud gl'ayelly.
Between Ashtabula and Conneaut we find importallt gill.uet grounds extending twellt.Y"five

miles from shore. In spring tlIe fisllermell do not go farther than twelve miles from sbore, but in
summer they go to the outer limit of the ground, about twenty"fiYe miles distant. Large quall.tities

of whitefish and blue pike are taken on these grounds. The fishermen a.re well acqnainted with

the migrations of the different 8IJceies and follow them from shoal into deep water and rice tl6rBa.

There are two seining reaches at the mouth of Oonneaut Harbor, whieh are visited for A. short

"time in the spring and in some :rears a few days in autumn.

CONNRA.UT TO BUFFALo.-The fishing-grounds of Erie extend from about eight miles west of

the "Head" to the western part of tbe peninsula encircling Erie Bay and pass in 8 northenattttly

direction, the distance from shore varying from four to fifteen miles according to the season. The
greater portion of the fishing is prosoouted in' from- twelve to eighteen fathoms of waLeI'. In the
spring f,b& fish come from the westwaId and the ground'!> earliest visited are west of the" Head," bnt

the lJest fishing is alwll'ys north-liortheast of the mouth of the harbor and about ten miles oat.
No considerable quantity of whitefish is taken within four miles of shore. The abundtw~of :fish
011 the Erie grou nds is thought to be increasing. The largest quantities of wbitellsh are taken.iD
June ll.nd .July ,md in the fallabollt tb,eo middle of Ortooor. l.a.-ter than this, quantities of pike are
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taken in small·mesh nets, set Ihre(~ or foul' miles from shore. l'ouu<}.rlels nfe not. allowed nearer

shore than three miles, so that all fishing is done with gill· nets and hooks.

Many ;rcars ago Barcelona was tbe most, imJlortant fishing town on Lalit; Brie, out at present
1lJc grounds are almost ent,irely depleted. The grounds at Dunkirk were al.-;o famon,; for a long
time, llllt 'Vel'," little fighinp; is prosecuted ill that locality at present..

29. LAKE ONTARIO.

There are no imlJOrtant tishiug-grouurls on the south shore of I..uke Ontario between the Niagara
Hivel' and Port Ontario, and wrJ litf.le fishing itcal'ried on along this shore. The only iIuportant
grounds are located at tlU) ('asf, end of the lake awl 011 the north shoJ'() Within Oanadian limits.
TlH'l'C are. small and uuimportant gill·net grollIuls at l~oultneyvme, Fa'irlla.\·cn, Oak Orcharfl.,

WilsOll, Braddock's Ba,y, Charlotte" amI Oole's LaIldillg, near Osw('go, where It hmih-'(l amount of

ilslting is carried 011; the products of which are principall..\' for local consumption. .A few small
seiues are also emploJ'ed along this stretch of coast for tile same purpose.

At Port Ontario tbe sdning·gronnds be-gin a mile and a half north of Salmon mn:J' aUlI extenu
alolJg the shore towards Sturgeon Point, a distatHll' of abont si,; miles. Outside Ilre located til('

gill·net grounds, the nets being in from sixt,;'\' to two Il\Uldred feet of water, and from one aud a

fjuarter to seven miles from land.
Ncar Cape Vincent ono pound is located, set. ill ahout tweniy fi'ct of watcl', amI at.lknl' Point

thme are two in eighteen feet.
Along the entire shore from l}ort Outario to Amhel'8t Island, there are numerous gill·net

p'l.mnds, {:lIDOU"" l()ca\Hlel; oolng a.bout the Duck Island8 and Torch Islands, Long and Beflr I'ointB.
This wllole stretch of shom also furnisbes suitable grounds for traps amI f.rkes, some localities

being particnli1rly suitell for Imll-ltead fishing. Sonthwest of J>oint Peninsula there il:i 11, f;llDOII1:1

white-fish ground. TraIlS and fykes a,re 8et along the Saint Lawrence Bin'l', \HI the Americllu "
"id~, for a considerable distanoo.

Bucket's Harbor grounds are situated about Black HiveI' Bay, ()!Jaumont Bar, aud ill UJC'lake
oB' Grenadier and Fox Islands, Stony Point, etc, The }Jrincipal fishery, however, is located at Duck
lsland, in Canadian waters. TheBe grounds are conllidered the most profitable Oil the entire lako.



E.-THE GEOGRAPHICAL
WATER FOOD-FISHES
GRAPHIC BASINS OF

DISTRIBUTION OF FRESH­
IN THE SEVERAL HYDRO­

ffRE UNITED STATES.

By DAVID S. JORDAN.

'fhe following collection of partial fallnallists Im8 been prepared for the purpose of indicating

the number of slH'cies of fishes suitalJIe for food occurring in tIle several hydrograplJic basins of
the United States.

.
GEOGRAPHICAL LI8T8 OF THE INLA.N1) FOOD-FISHES OF THE UNITED STATES.

24. THE GREAT LAKES.

Lota maculosa. La"yer.
llaploidonotus Wunniens. Sbeepls"bead.
Percina caprQ{}£s.

Perea americana. Y cHow Perch. Perch.
Stizostedion canadcnse. Walh'yed Pike.
Stizostedion vitreum. Sauger.
Hoccus chrysops. White Bass.
l\licropterus salmoides. Black Bass.

Mieropterus dolomiei:- Small·mouth Black

Bass.
Pomoxys sparoitles. Bar-fish.
Amblolllites rupestris. Rock Bass.

Chrenobryttus antistius.
Lepomis cyanellus.
Lepomis pallidus.
Lepomis meglliotil'l.

Lepowis gibbosus. Common Sunfish.
Esox nohiliot. Muskellunge.

Esox lucius. Pike.

Esox vermicnlatus.
Percopsis gnttatus.
Coregonus quadrilateralis. Menomonee White,

fish.

Coregonus labradoricus.
Coregonns olupeiformis. Whitefish.

Coregonns Artedi. Lake Herring. Cisco.

Coregft:mU8 IIoyi. Cisco.
Coregonus.Iligripinnis. Blue·fill.

Coregonus tullibee.
Thymallus tricolor. Grayling.

SalvelillUs mlma,Ycush. Lake Trout. Mackinaw
Tront.

Salvelinus siscowot. Siscowet.
Salvetinns fontinalis. Brook Tront.
Hyodoll tergisIls. :Moon-eye.
Clupe-a vernalis. Saw Belly.

Semotilns corporalis.

Nocomis biguttatus.
Notemigonu8 cbrysole-ucus.

Notropis rnegalops. Shiner.

Moxostoma carIlio.
Moxostoma lllat\rolepidotum. Red Horse.

MOX08toma aureolulD. lfulll'.t Sucker.

Moxostoma anisura.
Moxostoma velatuUl.
Minytrema melano})!!.
Erimyzon snootta.. Creek-fish.

OatostoDluS teres. Common Sucker.
Catoliltcmulil catostomus. Long-snoured Sneker.

Carpiodes cypriulls. Carp Sucker.
Ictalnrns punetatus. Channel Cat.
Amiurus Iligricans. Great Lake Catfish.
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Amiurus nutl\lis.

AmillnlS ,·ulguns.

Amiul'u!,! nelmlosus. Bull-head Catfish.
Amiurus Ilwlas. Rull-bead.
~()turns f1anu;;,

Anguilla rostrata. Eel.
Amia calnt. Dogfish.

Lepid ost eus platystomus. Gar Pike.
Lepidofltclls OSS£'IlS. Bilifish. Gar Pike.
AeilJen8er l'llbicmndml. Sturg£'on.

25. THE LAKES OF MAINE.

lJOta m.\Clllosa.. Eel-pout.
Perea americana. Perch.

Lrpomifl auritus.
Lepomis gibbosns.
Coregolltl s labradofiellf'.
S:llvP]inm;; 11~lIna;,..cnsh. Togue. Lunge.

Sah'chulls ofJuassa. Blncback Trout.
N otl'Opis wegalops.
Erimyzon stlcetta.

CatostollluS teres.
Amillfns nebulo-sns,

26. THE CONNECTICUT RIVER BASIN

JA'u/' lmwulQ/m. Eel-po IIt.
Perea amcricauu. Perch.
Lepomis uuIitus. Sunfish.

Lepomis gilJbosus. Sunfish. Roucll.

Esox reticulatlls. PickereL
Esox ameriCalltls. Pickerel.
Sal wliIJlls fontillulis. Trout.

t'eruoUllls lmJlaris. Olmb.
Notemigouus du.ysoleucus. Shiner.

•Notr0lJi~ IlH:'galops: Dac~.

Erim,yzoll l;llcdtu. Sucker.

Catostollllli'i teTes. Sucker.
AmiufUS l'atus, Bull-head.
Anguilla rostratu. l;el.

27. THE HUDSON RlVER.BASIN.

Perea auwl'icauu. Perc1.l.
LeIJOmirs ulll'itm:. Sunfish.
I,epomis gibbO!!ll <I , Pllmpldn 8<:H1. SUllfll'h.

Roacb.
Esox reticullituS. Pkk£>ri'l.
Esox americanu!!. Brook PickereL

Sal"eliIlUS fontinulis. TrOll t.

Exoglossnlll maxiIlinguu.
SemotilnR corporaliR, Dace. Horned Daoo.

SemolilllS IHlllmis. Dace. Horned Dace.
Notemigolnls eln;ysolencus. Shiner.
Notropis m('ga]oIJs. Ilomed Dace.
Erimyzon l>ucetta. Sucker.
Catostomus teres, Suclier.
Amiurus catus. Bull·head.
Anguilla rostrata. Eel.

Aeipenser oXJ'rltyllchus. Sturgeon.

28. THE DEllWARE RIVER BASIN.

Perea uflll'ricllllil. Perch.

Roccus lineatus. Rook fish.
Roccus americanus. Wllite Perch.

:Mes:ilgonistins chretodoll. Banded Sunfish.

EnnCilellnthll.8 OOOBDl'l, Spotted Sunfish.
Ellueacanthus simulans.
!'omox:r'!l sparoides. Goggle-eyed Peruh.
AClltltbarchu8 porriotis. Mud Sunfish,

LepomiB llUritu.e. Ri,,"er Sunfish. Ruddy
Rudder. Black,eared Snnfillli.

Lt"lpomis pallidu8. Dlue Sunfish.
Lepomis gibbosns. Sunfish.
Micropterus Dolomiei. Black Bass.

Esox retienlatus. Pike.

Esox nmericanns. Ditch Pike.
Salvelillus fontinalis. Trout.

Semotilns corporalis. Chub.

SemotiJu8 bllJlaris. .Clmb.

Notemigonus chrysoloucus. Roach.
Notropis megalops. Redtin.
F~myzon Slwetta. Mullet.
Catostomus teres. Sncker.
Aminrns albidu8.

Amiurus nebulosU8. Catfish.
Anguilla. 1'08trata.. li:el.

Lepi.dostens OBseus. Gar Pike.
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29, THE SUSQ'UEHAJI'lU, RIVER BASIN.

105

Pereill:1 c,\'prodes.
Perea americana. l~erch.

Lepomi~ auritu8. Pumpkin Seed.
Lepornis gibboSllS. Pumpkin Seet!.

Bsox reticnlatuB. Pike.
Esox arnericunull. Pickerel.
Sal \'elinu8 fontinalis. Trout.

Se/llotilul:l corporalis. Chub.

Semot.nus bullaris. Fall fish.
~()comis bil,,'1.1ttl~tuS. I;£orned Dace.
Xot<>llligOllUS ehl')'sohmcu8. Shiner,

NOtIU}lis megalops.
Exoglos.sulll ma:dllillgua. Cut-lips.
I£rim.yzoll sucetta. Sucker.
Oat(JstolllliS nigrieans.

CatostoillUi:! teres.
Carpioue.s e;yprinus.
Amiurns albidus. Catfish.
Amiurus lophius. Catfish.
.AmiurllS nebulosus. Catfish.
Anguilla rost,rata. Eel.

Lepidostclls osseus. Gar.

30. 'I'HE POTOMAC RIVER 'BASIN.

l'erdnu caprotlcs.

PeTca americana. Perch.
Pomoxys sparoides.
Lepomis allritus. Bream.

Lepomis gibbosus.
Bsox retiClllatlls. Pike.

Bsox americanllS. Pickerel.

Sllivelions fontinalis. Trout.
Dorosoma Cepeclianum. 1\oIud Shad.

UUl':lssius :lnratus. Gol<l-fi8h.

i:kmotilus corporalis.

Semotilus bullaria.

Noeomis hignttat.u~.

Sotemigollus chr~'~olt:'llcus. ShiueI'.

1\ot:01li8 lllegalops.
lHoxostoma mauI'olepidorum. )'11111et Snckel'.

Erimywfl sucetta..
CatostoDlns nigricflllfi.

Catostomus tereS.
Aminrns albitlus. Cattisl!.

Amiurlls catus. Catfisb.
Allliul'uS lophins. Catfish.

Anguilla rostl'ata. Eel.

Lepidosteus tJSSt'llS. Gar Pik(>.

Perea amet'ioana.

.Micropterns salmoides. Chub.

Centramhus macropterns.
Pomoxys sparoides.
l'omoxys aDnularis.

Ambloplites rupestris.
Uhrenohrsttu8 ~nIDSlls.

Acanthamhu6 pomotie.
I,ejJomis auritus.
Lcpomis gibbosl1s.
El$ox reticulatu8.
Esox americanus.
Sa.lvelinus fontinalis. Tront.

Dorosoma Cepedianum.
SeIDotilu8 oorporalis.
Nocomis bigtittatns.

31. THE NEUSE RIVER BASIN.

Notemigollus americallUS.
Notropis megalops.

Moxostoma macrolepidotuJJ1.
Moxostollla cra·ssilabre.

Moxostorna ceninum. Jump Rocks.
Moxostoma album.

Moxostomn. velatulli.

Moxostoma. papillosum.
Erimyzoll 8ucetta.
Co.tostornus teres.
Amiurus lIivei\'cutris.

Aruiurus natalis.

Amiurus nelJulosus.
Amiurus !llaeycepltalus.
Anguilla rostrata. Eel.
.Aruin. calva. Grindle.
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32. THE SANTEE RIVER BASIN.

.:\limojJteWB .sahnoilles.
(;,~1l1 rareh til) Ill·acropterns.

P(jlllUXY~ sparoil1es.
CkclJobryttus gulo~;;us.

Lepolliis f111ritUS.

]~(;pomis pal]idus.

Lepomis gibbosU8.
Esox: retlculat.us.

E~ox illllcl'icaillls.
Sa1\-elil.ll1 S fontinalis.

Doros;oma Cepedianum.

Smllotilus eorporalis.
~(womis bigllttatu8.

Xotem i gllllllH americanus.

MkmllterllS sahnoides.
~IicropternsDolomiei.

Celltrarchus macropteru s.

Pomox;ys sparoidcs.
C!J:enobryttus guloslls.
Lepolllis auritus.

IJflPfllll is pallid liS.

Lepomis megalotis.

Lcpolllis gibbosus.

Esox reticulatlls.
Dorosoma Ucpellianllill,

1\loxos tOIllU eervilluIll •

Moxostollia aliJum.
!floxostoma ,clutum,
Moxostoma eoregollus.

Moxostoma papillosum.
31jnytremi1 weIanops.

EriIIJ;yzon suecHa.

Catostomlls teres.

Amiurus plat.ycephaluB.
Amiurus brunnells,

Anguilla root.rata,
Amia calva,

I~epidosteus osseu,.;;.

33. THE SAVANNAH RIVER BASIN.

Semotilns cOI'poralis.

NotemigOll!lS amerieauus.

lHoxosiolllit cervinum.

Moxostoma papillosum.

Catostol1lus lligricatlS.

Catost,omlls teres,
IctalurllS pnnetatus.

Aminrnll hrtlIlllens.
AIlg'uilla rO!<,t.rata.

AlOia calva.
I,epidos.tells OSf\;;us.

84. THE SAINT JOHN'S RIVER BASIN.

Micl'OptlJl'm; !'311 lmoides, Trant.

Celltrarehus IIIacroptcrus.
Pomox;ys sparoid'es. Spedded I'erell.

ChrellolJryUus gulo!:ms. 'Yurmouth Perch.

Lepomis pUllctatus. 01illquapin Perch,

J~epollli8 ;lU:ritU.8. ]~ed-1Jcllied Perch.
I~epolllis pallidul;. Copperhead :Bream,
Lcpoillis Holbrooki.
Lepomis gibbosus. Dream.
Esox reticulatus. Jack.

Lcpidosteus ogsens. Gar PjkCl.

Doro.soma CepccliunulU. Stink Sbad.

XotemigollllOi uIll{'ricanus. Silver-thsll.

Erim;yzon Goodei. Sucker (Goooe'll Sucker),

Ietalurus lJUuctatus. Ohannel Cat. Small-moutll
Cat.

Amiurus njgricalls.

Aminrus ni\>ciYBlltria.

.Amiurus marmoratU!i.

Amhll'UB eNl')ennm~. Spec1ded Oat (Goode'l\lCa,t).

Anguilla rostrata. Eel.
Amin cah-a. Mlldfi:,:;h.

Man,r s('u ftsu l'U1l np tbe river fa:r above brackish water,
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35. THE CHATTAHOOCHEE RIVER BASIN.
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J'llicroptNIU'! 8ll.Imoides.
Microph,rns Dolomiei.

Centrurclms ma{\l'opterus.
Pomoxys sparoides.

Ambloplites rupestl'is.

Chrenobryttus gulosus.

Lepomis pallidus.
Lepomis rnegalotis.
Esox reticulatus.

SalvelirlUB fontinalis.
Byodon Sdf\llOpS.

Clupca chr.Y~ochlori~.

Dorosoma Uepediallulll.

Nocomis biguttatus.
1'Ifoxostoma macrolepidotum.

Moxostoma cervinum.

IctaluTIls punctatus.
.A.miurus brunneus.
Anguilla rostrata.
Amia calva.
Lepklosteus ow,cus.

36. THE ALABAMA RIVER BASIN.

llal)loidollotus gi'Il11lliens. Dmm.

Pcreina caprodcfl.

SUzostedion vit.reum.
l\licropterus salmoide~. "TmllL"
Micropterl1s Dolomiei.
Ccntrarchlls macropterus.
Pomox,ys .sparoides.

Pomoxys ItTIlmlaris.

Ambloplites rupestris.
Ullfenobryttus gn!osllB.

Lepomis auritlls.
Lepomis llallidus.

Lepomis megalotis.

Lepomis Dotatus.
Raox roticulatua.
Clupea chrysochloris.
DoroBoma Cepedianmn.
Byodon selenops.
Nocomis bignttatus.

NotcmigOllus chrysoleucns.

Notropis megalops.

Moxostoma macrol<~I)idotum.

Moxostoma llreeilura.
1\1i nytrelll a melanaps.
Brim;yzull SllceUa.
Catostomns nigricans.

Catostomus teres.

Cseleptus clongatus.
Ietiobus cyprinella.
Ictiobus urns.

Ictiobus bubalus.
"Ictalurus llUnctatus.
Aminrus natalia.
Anguilla rostrata.
Amia calva.
r.epidostens plat;ystomus.
Lepidostens osseus.

37. THE MISSISSIPPI RIVER RASIN.

a. THE I"OWl<:;I~ MISSISSIPPI.

Baploitlonotus gl'unniens. Gaspergoll.

l'ercina caprodcs.
- Stizostedion ",itreum. "Salmon."

Rooons chlj'sops. White Bass.
RocCU8 interruptus. Yellow Bass.
lIicroptertJ.s salmoides.
Micropterus- Dolomiei.

Centrarohns maeropte-rus.
POlnoxys sparoidetl.

Pomoxys annul&ris. Crappy. Sac-o.·lai.

Ambloplites rupestris.

CI.Il:enobryUus gulosus. Warmouth.
Lepomis c;yanclllis.
Le'pomis symmetricus.
Lepomis auritns.

J~e.pomis pallidus.
Lepomis megalotis.
Lepomis notams.
Lepomis miniatus.

Esox YermienlatUB.
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Ilyodon tergisus.
Hyodon 6eJenOpS.
Clupea ehr~-IlOchloris.

Doroi;;oma C~pediaDUm.

Semotilns corporalis.
Nocomis biguttat1l8.
Notemigonus chrysoleucus.
Notropis mcgalops.
Moxostoma macrolepiUotllm.
:M:oxostoma l)mci)ura.

Moxostoma vclatum.
Minj'trerna melanOl'll.
l~rilllyzon sucetta.
Cato8tomus nigricans.

Catostomus teres.
C;yclcptus elongatuB.
Ictiobus eyprinella.

Ictiobus nrus.
Jet-iubus bulmlus.
CrlTpiodes ettrpio.
Carpiodes cyprinus.

IctalufUS fnreatus.
Ietalunls pUmltatus.

letalums ponderosus.
Amiurui!. uigricans.
Aminrns natalia.
Aminrus nebulosus.

Amiul'lL"l murmoratus.
~'\.miurus vulgaris.
Aruiurus melas.
Leptops oUvaris.
XOtllruS f1ayus.
.A Ilg'llilla rostruta.
Amia calva. Johnny-grindle.
I-d1pidostf'llB spatula. .Alligator Gar.
Lepidostens platystoIDus. Dook·bill Gar.
Lepidosteus OSScus. Long-nosed Gar.
Polyodoli spatbula. Paddle-fish.
Scapbirll)'ndlOps platyrhynchus. Shovel· nose

Sturgeon.

Acipellser ,nhieUlldus. Sturge<ln.

b. THE UPPER :MISSISSIPPI.

Percollsis guttatu8.
Shee!l's·hea<l. Vfhite Coregouus Artedi. Cisco.
Drum. Sah-eliIltl.il foutinaHs. Trout.

H,yadon alo8oides.
Ringed Perch, IIyodoll tcrgisns. Moon Eye. Toothed Herring.

Clnpea chr~'soc;l1Iori8. Skipjack.
""all·e~'e Pike. Olupea sapidi~~iml1, Shad.

D01'osoma Cepediaul1ID. Hickory Shad. Giz·
zard Shad.

Semotilils corpQJ'aHs. Chub.

Nocomis biguttatus. Barny-head.
Notemigonus chrysoleucu8.
Notropis megalops. Shiner.
QuassHabia lacera. Hare-lip Sucker.

Placophamnx carinatus.
Moxostoma. macrolepidoturo. Red Horse.
Moxostoma aureolum.
MOKostoIna velatum.

Spotted Minytrema melanops. Spotted Sncker.
Erimyzon sucetta. Sweet Bucker.
Catostomus nig-ricaos. Hog Sno:ker.
CatostouttlS teres. White Sacker,
CatostoDln8 catostomns.
Cycleptuselongtttlls. Missouri 8uckf"r. Blue·llsh.

Lota IDHculo!5a. Liug.
Haploidonotu8 grullnieus.

Perch. Black Perch.
Percina eaprQdes.
Perea americana. Y~llow Perch.

Stizostedion canadetlSe.

Stizoatedioll vitreum. Salmon.
Hoccu~ cllr,Ysops. 'White Bass.
Roccus iJiterruptus. Yellow Bass.
}fieml)wrus Mlmoilles. Black Bass.
Micropterus Dolomiei. Black Bass.
Pomoxys sparoides. Calico Dass. Tin-moutb.
l'omoxys annniaris. Crappy.
AmblQplites ~·llpestri8. Goggle Eye.
Chrellobryttus ant,istins. Bigmouth Sunfish.

L-epOlnis cyanellus.
LepoUlis Jlllllidus, Common Sunfish.
Lepoulis mcgalotis. Long-ear Sunfish.
LepOluis gibhoSU8. Yellow Sunfisb.

Slmfish.

E90x nohilior. Muskellunge.
Esox IU(lius. Pike. Pickerel.
Esox "ermicnlatns.
Umbra limi, Bastard DogfiBh.

, .
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Cnrpiodes cyprinus. Spear Back. Quill Back. Arnillrus nigriC<lllS. MiRsissippi Cat. Blue-Cat.

Carpiodes carpio. White Carp. Carp Sucker. Fulton Cat.
Ictiobus bubalus. Stub Nose. SucKer Mouth. AllIiUrllS melas.

Ri \'Br Buffalo, Black Carp. Slongh Buffalo. Leptops oIivaris. YelJow Oat. GOlljOll. Basllaw.
Buffalo fish. :YotufU8 flavus. Stone Cat.

Ictiobu8 urUl~. Stub Nose. Sucker :Mouth. Rinr Anguilla rostrata. Eel.
Buffalo. Black Carp. Slough Buffalo. .Mon· Amia cuIva-. Dogfish.
grel Bu:lialo. lA>-pillosUms spahlla. AlI;gator Har. Duck

letiobu!:! cyprinella. Stub Nose. Sucktlr Mouth. Bm.
River Buffalo. Black Carp. Slough IJn1TaJo. Ijcpidosteus pJatystom us. Short·llose Gar.
ned·mouth Buffalo. ],epidosteus ossell..,. Long-Dose Glt!'. Bill)"

Ietalurus furcatus. Chuckle-heau Cat. Gal'.

lctalllrus punetatu\!o. Channel Cat. 1'01:;-00011 s])atllia. Spoon Bill. h\dtlle-iil;ll.

Amiurns pondero~tls. Big Cat. Duck-bill Cat.

Amiurus natnlis. Seaphil'b;yncIlolls platyrl.Q'llchus. \VlJitH Stur-
AllIinrlls vulgaris. geou. Shovel'llose Sturgeon.

Allliurus uebulostls. Cat·fish. Bastt'rJl Bull· Aeipeuscr ruuieulldus. Black Sturgt'oll. Stone
}HHl.t. Bullpout. Sturgeon.

c. THE OHIO IUVER.

Ilaploidouotus grunnicns. :;'\O{~Omi8 biguttlltuS. Horned Olmb.
Percina caprodes. Notewigonus chl'ysoleucus.
Stizostedion calladenlole. Xotl'Opis megalops.
8tizost€dion vitreum. Black Sulmon. WLite Qnassilabia lacera.

Salmon. Placoph'luanx carillatus.

Hoccus cbr,Ysops. 'White nas~. Bachelor :Moxo'Stoma carpio. Red Horse.

Perch. :\IoxostQma macrolepidotnm. Hed Horse.
:\licroptcrus salmoidcs. IJIuck Hass. Green Moxostomu rmreolum. Mullet.

Bass. Moxostoma anisnra.
l\Iicropeterlls Dolomiei. Black Bass. Moxostollla yelatum.
l~Olnoxys sparoides. Min.rtrema me1anops.

l'omoxys anmHaris, ErimyzolJ Bucetta. Sucker.

Ambloplites rupcstris. nock Bass. Goggle CatostolUuS nigl'ican.:l. Sucker.
Eye. Red OJ'C. CatostoDms teres. Sucker.

Lepomis cyanellus, Sl1nfish. a.yclcptus elongatus. MiRsouri Sueker, Gourd-
Lepomis pallidus. Sunfish, seed Sucker.

Lepomis megalotis. Sunfish. Carpiodes cypriuus. Carp Sucker. Qilill·back.
EllOX vermiculatus. Carpiodes carpio. Carp Sucker.
Salve]inus fontlnalis. lctiobus cyprinella. Red·mouth Buffalo.
H.yodon alosoides. Ictlobu8 urns. Mongrel Buffalo,
Hyoo.(ll) tergisus. 'Tooth Herring. !cHows bubalU8. Buffalo.
Clupe.a sapidissima. Sea Shad. Potomac Shad. lct;alurus fureatus.
Cll1vea eh:ryeochloris. Skipjack. Ohio Her· letalurus puncta-tus. Blue or Ohallnel Oat.

ring. AwiurllS nigricans. .Mississippi Cat.
]JofQsoma Cepedianum. Hickor.r Shtui. Amillrus uatalis. Yellow Cat.
ScmotilnscorporaHs, CI.lllb. SilvCrf:lides. Aruiuruf! nebulosus. Bull·head Oat.
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AmiuruEi xanthocepballls.

Amiurus mclas.
Lcptops olivaris. Mud Cat.
Noturus flavus.'
Anguilla rosh·uta. Black Eel. Yellow Eel.
Amia calvil.

Lepidosteus p1atsstomus. ShOt't·llose Gar-fish.
Lepidosteus osseus. Gar Pike.

PO]yDdol1 spatula. Spoon·bm Oat.

Scaphirbyncltops platyrbyJ1chus. Shovel-nose
Sturgeon.

Acipenser fUbicllllllus. Red Sturgeon.

I,ota l1laculosa.

llaploidoll?tns grunniens.
l>crcina callrodes.
StizQstediQIJ canadense.
Stizostedioll vitreum.

Hoceus ehrrsops.
l\ficropterns salmoidcs.
Mit:mpterus Dolomiei.

l'ouwxY$ spaNides.
POIllOX....S ulluUlaris.

Alllllloplitcs rupestris.
Lepomis cyanellus.
Lcpomis pallidus.
Lt'pIHuis mcgalotis.
1~80X I ucins.

P('rcopsis guttatus.

'rh.YllWllu$ tricolor.
8almo purpuratus.

Hyodoll ulolloides.

H:yotlon tergil'lUs.

Dorosoma {]epedianum.
SCIllOti}US corpora-lis.
I'IatygolJio gracilis.
Nocomis higuttatlls.

101otemigonus chlJ·soleucus.
::-:Iotropis megalops.

Uaploidonotlls grnnniens.

Percina cq,prodes.

:Micl'Optcrns salmoides.
Lepomis eyancHus.

I.eporuis pallidus.

~pomismeg-flIotis.
Salmo spilutl1s.

Dorosoma Cepedianum.
XotemigmlUs chrysoleucll!J.
Squlllius atrarius.
SQualius pandora.

l\fosostom!l albidum.

d. TEE lI-iiSSOD!U InVlm.

Mo.xustoma Illltcrolepidotulli.
Moxostomu aUl'eoInm.
Miuytrmua melanops,
Erim,vzrm Sllcetta.
UatostolllllS nigTicans.
Catostomus tepes.

Catostonms retmpinnis.
C>ltDstDmus l;!1tosWmus.

OyclelJtus elollgatL~s.

OUl'Jliodes ('xprinns.
Ictiolms c,Yprill('lla,
Ictiouus unll;,

Ictiolms Ullbalns.
Ietalnrus pUllctatlls.
Amjurus nigriea,n8.

Aminrus nataH",
Amilll'llS mcllUl.

Leptops olivaris.

Noturtls flavus.

Anguilla rostraLa-.

Amia calva.
Lepidostcus platystomus.
Lepidosteus osseus.
Polyodon spatUla.

Scaphirhyncbops phttyrhynchu9.
Acipenser rubicundus,

38. THE RIO GRANDE BASIN.

Min,rtrema melanops.
El.'imyzon sucetta;

Palltostells generosils.

{]a,tI,iodes cyprillu8.
Icbtlurns furcatus.

Ictalurus puncta-tuB.
Amillrns lupus.

Amiurus natalii;;.

Anguilla rDstrata.

L(ll'idosteus OSS~11B.

Scaphir]JJ'nch O]J8 pJatyrb,}'lJclm&



DISTmBliTIOX OF FRESH-WA1'EH FOOD FISHES.

89. THE COLORADO RIVER BASIN.
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Salmo purpuratus.
Salmo spilurus.

rlat.rgobio gracilis.
Squalius atrarius.

SI}lWliuEl niger.

Gila robusta.
Gila Grahami.
Gila clegans.

Archoplites interruptus.
Brsterocarpns Traski.
Salmo iridcus.
Salmo Gllirdneri.

Salvelinns malma.

M;ylopharodon cOIl9CCphRlus.
:lIylucllilns caurinus.

Coregollus "~iIliami'!Olli.

Salmo Gairdneri.
Salmo purpnratus.

Sal velinus malma.
1tlylochihlS canrinus.

Coregonus Williamsoni.

Salmo purpuratus.
Salmo spilnrns.
l'latygobio gracilis.

Squaliu8 atranus.

Pt;yehochilus lucius.
l\Io::s.:ostoma macrolepidotum.
CatostolUns Clarki.

Catostolllus insigllis.
Cat{H,tonlUs eypllO.

OatostQIllUS latipinnis.
Catostomu8 discobolus.
Pantostens generosus.

40. THE SACRAMENTO RIVER BASIJl.

Pogoniehthys macl'OlcpidotuB.
Sqllulius gibbosus.
Pt.,lchocllilus oregonensis.
PtycllOchiins Harfordi.

IJavinia exilicauda.

Orthodon IIIiel'OIe.pidotu8.
Cutost-omus occillclltali...,

41. THE COLUMBIA RIVER BASIN.

R.idnndsOlli1l8 talteatus.
Ptyehochilus oregonensis.
Acrochilus alutacens.
CatostD 1ll11/> mucrochilu8.
Ca.t.ostOIllUS discoholus,

42. THE SALT LAKE BASIN.

Squalins rbOlllahms.

CbaslDistes liorui'!.

CatostolDuB fecJwdu8.
Catostomu8 ardem;.
Palltoi'!tcU!:l g'eneroSU8.

43. TABLE SHOWING THE GEOGRAPHICAL DISTRIBUTION OF THE RIVER FOOD-FISHES.



142 FISHING·GROUNDS OF NOR'l'H AMERICA.

Table showing tlte geographical distribution of the river food·fishes-Cantin ned.
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OCEAN rrEMPERATURES OF THE EASTERN COAST O}"! THE UNITED STATES,
FROM OBSERVATIONS MADE AT TWENTY-FOUR LIGHT-HOUSES AND
LIGHT-SHIPS.

[\Yill> thirt.ytwo «hnrtb.]

By l{wlIAIlD HATHncx.

INTRODFC'1'ION.

Temperature ha.s long been recognized as hayiug flU important intlueuce upon Hw general

movements of :fishes, and especially of those species that migrate pcdmlicall.r from oue region to
another. The salmon, sbad, and alewives asccI1d tho rivers in the spring, awl at about tbe same

time large schools of mackerel and menhaden approach the coast from the dirrdioll of the Gulf
Stream, and, to some extent at least, work northward as the season :l(}\'alH.'·m;. Col1 am abundant.
near sbore only during the colder months, while lobsters retreat into dcept,r water at the begin·
ning of winter, and return again in the spring. 'Vhatcver rna,.,· be the itlJJlellill~ power lhat

incites these and other speoies t.o change their gronnus at stated llcrioul:i, whether the Heces"if,Y of

seeking new sources of food or more congenial water!' for tho purposes of l)rel'(lill~, it. Las gcrH'r·
ally been observed that their migrations coincide more or less closely with ecrtaiu ehau,g-cs in
temperature, and the latter, therefore, appears to exert a controlling or rt'strainiug illtl,nence UPOll

their movements. Until recently, however, very little has been }Jublished respectiug' the precise
relations of temperature to .fish mi«rations, and the subject is but little umlprslood.

In a history of the menhaden, published in 1879,· Mr. G. Brown Goode discusses the water
temperatures taken at several stations aloug the Atlantic coast of the United States for a period
of three years, in connection with such iuformation liS was then obtainable resllecting the move­
ments of menhaden during their spring migrations. In prefacing this subject, Mr. Goode remalks

that "the date of the earliest appearance of the schools of menhaden at an.y t::"ivcu point upon
the coast corresponds very closely with tha.t of the arrival of seup, shad, blneDsll, and other of
tbe non·resideut species. It depends primarily upon the temperature of the water, [and the
depaI'ture of the schoolsJ is regulated by' the same Cll-llSes. At the approach of 8ettled warm
wealher the schools make their appearance in the coast waters. They remain in the bays and
near the ahores until they are warned away by the breath of coming winter. The date of their
appearance is earlier in the mom southern waters, and the length of their sojourn longer. It is
manifesUy impracticable [from the data he then possessetlJ to give anything but approximate
dates to indicate tbe time of their movements. In fact, the comparison of two localities, distant

apart 100 or 200 miles, wonld indicate very Iitt.le. Wben wider ranges are compared there
becomes perceptible B proportion jn the relations of the general avera.ges. Tbere is always It

balance in favOT 01 eaTli~r anivals at the more> SQuthe,ru looaliti~ Thus it b~lIlel', 1\.}}1\are.nt

-The Na,tu.ra1alld E<lollomioa! HiStory of the American Menhaden, by G. Brown Oo04e. U. S. CommillflioD of
Fi&b.MldF~. ~oft~ Com.miMion~T Wt 18'1, Al'pendb; A., &29 PI>-, 31 Jl"lst~. Wa.hingt.Gn, l8'W.
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that tlIe first /SelIool" uppear ill Ollesapeake Bay ill March l1IHIApril, on tlIe COa:>t of New Jense;y
ill Aprilalld early May. and on thlO south coast of New England in late April a.nd May, off Cup<;
.Ano about the middle of May, and. in the Gulf of Maine about the latter part of May amI the
fir;t of .fune. Returning, they leave Maine in [ate September and OctolJeq lllassachu<;ctts in
October, November, and December; Long Island Sound and vicinity in November and DecernbcT;
Ohesapeake Bay in December, and Cape IIat;teru.'l in Jannary. Farther to the souih they app~ar

to remain more or less constantly thronghout the year."
In his concluding remarks the same writer states that" these facts [which he sets fOl'th ill

cOlilliderallle uetail] uI,pear to indicate that uudcr oriliuar~' circumstances the menhaueu prefers a
temperature of 600 to 700 Fahrenheit. 'Vhen the rising temperature of flpring has lla!'lsed the
limit of noo to IHo, the :fish are certain to appear, and when the fillling temperature of autumn
reachea that point, their departure is equally sure, thongh 11 few individuals may linger iu watera
Dot congenial to thelli, The opposite limit seems to I.m markeu by the line of 800 or IJcrbaps 75°.
All easterly or northerly wind, lowering temponll'ily the snrf;1('.{\ temperature, causes the school:;
to sink below the sUI'fare, Tlle chill of night, also orh'es tlJclil doWl]' The:-o cODt'JusioDS am Dot
to be rcgardc,l as final. The movement!! of the fislI auout Cape lIattems are very puzzling, and

need to be interpreted. lJ~" a series of careful teml'er,ature observn.tious."
More recently similar comparisons of wate,' temperaturl's Lave bel'-n llllu.le hy Col. i>larl;lmll

McDona.ld with resvect to the sLJad amI liver uerring,; 01" ale\vin,.'l," tlJe observations lle mukea
nse of being relath'c]y more e;x:tensi YO thaD w:ts tIlt' NtSp. ill .:\11-. GOOt] e's stlHlil'8 of tlw menhadeu.
His obselTations are restrictetl to the Uhcsapeake Bll.)' regioll, with special referencc to tbe Poto·
lUac Uiver, alld afe accompanied b;r instrllctive diagrams, on whieh the relatiolls of temperatnre h)

the allundaoce of the two species of herrhlg and the "lad lIfC graphically represented.
His final conclusions are as follows: (, 'l'le diagram showillg tluctuations of wat-er temperature

in the Chesapeake Bay regioll fnrnisbC'fl ver.r interesting and suggestive data 'for discussioll.
During the wiuter months the water temperatnres on the ocean plateau, outside of the capes, is
higher tl1an [hat of CbegapCllkc Ba"Y or rIle Potomac River. The latter part of February or earl~,

in Marth the tcmperature of the bay waters rises above that of the ot.:ean waters outside. Coincident
witlJ tbis tbe shad make tlJeir appeanlDce in the ObeMpe:tke awl ~lre taken in the pounds wlieh
are act in salt-water ",long the shores of tht\ bar. About the fin,t of April the temperature of tite
water in the PotomlU~River rises above the temperature of U.te water in the bay. Coincident with
this is the beginning of tbeshad seal!lon in the river. The lesson taught llythe diagram is that shad

do not enter our rivers to spawn until the temperature of the river water8 is higher than that of the
salt·~aterfrom which tIle)' come. Should tle watefS of either the Potomac or Susquehanna cantinua
during the season at a lower temperature tltan those of ,the bay, we wonld llQve no run either of
sball 01' glut berring during the seasoll."

Our object in prefacing this introduction with the above extracts from two of the most

iml)Octant contributions on the subject of water temperatures in tlleir remtion to the migration
of fish(ls, has been to give a practical illustratiun of the great value of such stndies, which ha:fe

been strangely neglecied by investigators. With respect to the oceanic Bpeciel'lJ them are,ot'
necessit)" many difficulties, some of them insurmountable, in the way of obtaining observations,
as permanent stations for tha.t purpose must be loca.ted mostly on or very near the coaJAt,while

the larger schools of fishes often remaJ.n 150me distance from the land. River stations forobserv-

• The 8had-G1lfpe-a lapidiseilllG, by Ma.rshllll McDonald. Th& FlllhtlrlM and Fish&ry Indmrtrice of tb& UnltM
States, by GeorJil:e Brown Goode aud a. 1ItalJ'of MIIoclatea. BootioD 1: N ntura! HII9'tm'y of Aql1atio AntmaIs, pp. 594-4lO7,
plata In", 2ll>. WaehingtOJ1, 1884. .AltMI in Report Unit,ed Stattl8 OunllIlill!lioner of Fillb MId Fi8berlflfl. fOT 18B3{1B86),
1'.1004, pI. 1.
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ing water temlleratureEl conjointly with the migra.tious of fishes can 00 readily e£tahliBhed, and
excellent opportunities for good work in this direction are afforded by all the larger rivers of our
country.

•'the practical value 8S well as scientific importance of investigations of this character, in tbeir
he3ring llpon many of our most extensive sea aml inland fisheries, has been full,Y recognized bJ
the U. S. Fish GmnmiBeioncr, and in 3,11 the e:splorati(lDl> carried on unu\'1' his dire-cbon the

observation of water temperatures has been made il conspicuous feature. Unfortunately, the

field work of the Fish Commission is, necessarily, limited to a eomparativel.r l!hort season in each
year, during which operations hay£"~ for the most part, been confined within narrow areas. {~hallg­

iug more or less from yeaI;. to year, or IJave bt~en extended irregubrly from !llue(\ to place, depend.
ent upon the. movement!'! of ...be Btearners, The temperature o\lservatiolli:\ llla,le hy tlH'\ COmmil<f;ion

do not, therefore, form continuQus fleries sufficielltl~- comllJete ill tl.lelUseh:es for detu.llpu eoml.lari­
!lOll with the movement~ of fishes during all f'lltire ReagOn of their migraHolls, In order to supple­

ment and estend tbis class of invci:ltigations with ref'lrl'nce to the 8\lrfaec watNs and sarface
schooling fishes, the co· operation of the U. S, Light-TIonse Board alii} U. S. Sigmtl SCl'yire was

obtained j and for a Ilumb(.'r' of ;years pa.st continuous sel'ies of obser\'atiom; ha'i't' been tal,en :;It

some ailtt~, atatiou!;l belongil\g to these two iW-r~ice!'>, distribut"d alGog HI(' Nltir(' An'\\1\ k', lind

Gulf coasts of the Uuiteu Sta,teB frOIn Eastern Maine to Southern Tes:a,o;;.
In tbis report we hn,e given tile temperature l'e!;ults of the light-holl~esrat-jows (1111;\'1 I't'I-'l.;r-v­

iug those of tbo Fi5h Oommissiou and Signal Service for a future one. Most of the light-house

Iltations form a series wbich can well be considered apart frOID the others, aU of tlJe- statiolls 11e1'C

indllded being located ()D elipOsct\ portions of t,h~ c(\a~t1 wbUe those of tho Sigual Ser\'il~e arc

mostly sitnated in inclosed ba.yB or harbors. A few of the light stations are, however. ill .,imilal'
sitnatioDs to those of tilt' Signal Service and will be cOllsidered with them. Before describing tbe
poSit,iOlls aud relations of tlle stationM, it may be best to note briefly the cuaracter of observations
requited for applicatiou to the problem of fish migl'ations.

While general temperature results are of moch interest, it is evident that they are totally

illudequaoo to e::;:lllain tlH.', varsing IDQyement8 of fishes. The chang~!', in temperature frow day
to rlay and from seasou to SOO8on lUust he studied in great detail in order to ascertain tbeir pre­

cise influence in regulating the arrival, progress, aud departure of the schools. If muckerol
uPllelJ.r at au earlier date in one :year tban in another, is that earlier appearance accompanied by

a more rapid rise in tempemture' If more abunda,nt or more Widely distributed during onc season

than allfither, is it due to warmer tempe-mtores covering a. wider a1'oo, than mmal, or to other
eauSes' Answers to the"e questions are to be sought in a better understanding of tlle <,ouditions
of temperature along our coast, although it cannot be denied that other subjects, such as the dis­
tribution and abundance of food, and the influence of the winds find currents, Deed to be con·

sidered in the S/l-me connection. In order to make this precise study of the temperatures it is
n~$a,ry to establish llUmeroUS stations at BucceBBive points along the course followed by thE:J
fiShes in their migra.tions. Theae sta.tions should be located a.t s. Bufficient distance from the coast
to ue beyond the intloence of local conditions, and at such an ideal series of observing lX>8ts tbe
deterwiutlotton of the relations of temperature to fish migrations would be simply a. question of
time, but unfortunately it is impossible to locate many such 8tations, and inferior ones bave to be

l'.\'llected to complete the senes. Observations should be made continuously throughollt each
Mason of migratiotl!:'. for tlev~l 8uOO0ssive· years, and by thia m~m~ many pa.rallel ll(\ri~", of
records would be obtained suitable for the work of cOlllpariwn.

In thie report we have to do only with the Sllrface tempenturt;. of the waters immediately

...
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bordering the coast, considered also in their relatio~s to the temperature of the air. The Ollt:;ide

light fltations selected for takiog the observatious are twenty·four in number, and represent the

entire eastern coast of the United States from Southern Florida to Eastern Maine. As enumer­
ated and described below, it will be noticed ~hat some are light-ships anchored off the land, while

others are light-houses, situated on islands or OIl the main coast. ThOBe of the first elas!:> are

infinitely better located for temperature purposes than either of the others. At ruost of the

stations observations were begun as early as 1878, but prior to 1881 so many breaks occurred in

the records that it has been found inexpedient to make Ulse of any of the data I'elating to the first
three years. This mport, therefore, covers a lJeriod of oul~- fh'e ~-cars, from 1881 to 1885, inclu·

sive. Although the depthB fit the llitfl'reuj. stations val',\' greatly, raug!ng from a few feet to 18

fathollls, it was thought i1d'l"h;able to lJave the observations cover til~ bottom as well as the sur·

fac'e waters, but the former having l)eeu entirely neglected at lIearly every station, no refereuce is

made to bottom temperatures on the following pages.
The record blanks supplied to 1he light-house stations call for the followhlg observations:

Depth of water where tbe observations are taken, at wean low tide; time of observations, which

are to be made twice each dfly at tbe first high water and first low water after 7 a. ro.; tcmpera­

tUrl\ of the water at the surface and at the bottom, and by exposing the thermometer in the open

air j uil'ection and force of the winu, ;md state of t.he sky at the time of taking the temperature

observations; occurrence anll uuratioi, of raill or snow i occurrence allli movements' of any kindtl of

fisb, singly or iu schools, cspecial1,v mCllh:H!l.m, llCrring, cou, mackerel, swordfish, horse-macl,erel,

bluefisll, &c" and also of seals or whales.

As the observations are taken at the first high water and first low water after 7 a. m., the",

are not made at the same time every day, but generally fall within the twelve bours follOWing 7

u. m., or between 7 a. m. and 7 p. ro. Should the time fol' taking the first observation come

.immediatel.y after 7 a. m" the second obscrvatiol.l would bemalle soon afternoon. As,in!.ioma

plaeos, there is considerable dimlHJllce between the temperature of the water at high tide a.IlIIlow
tide, this method of regulating the hoUl's ofobserYatiou appeared to aft'ord the most satisfactory

means of equalizing results. As elsewhere explained, tbe temperature observations were limited

at most stations to the surface water and the air. Observations respecting the direction llml

force of the wind, the state of the sk~' and the occurrenCe of rain were generally well kept, but

tbe opportuuities for observing the movements of fishes were not equally good at all stations, nor

was it to be expected that a constant outlook would be maintairwd by volunteer oh8erve:r:s Hlre-ady

burdened with other and more important dnties. Nevertheless many interesting and valuable

records were made in that line, although nothing of importance was learned respecting the regu­
la.r migratory mO"l'"ements.

The thermometers emplo,Yed wore of two kind!>, both of which were especially designed for

taking water temperatures not ouly at the surface, but also in slight deptbs. During the first

few years the st.ations were supplied with the excellent pattern made for the Signal Service, and

kindly lent for the purpose. Tbeso tbermomewrs are inclosed in a stout bronze case, with suit·

able openings for the ent.rance of water, IIDd every instrument was carefully compared with a

standard before being sent out. From time to time the Signal Service thermometers have been

replaced b;\' a. DtlW and equally reliable pattern, made by Oharlt\8 Wilder, of Peterboro', N. H., for

this special kind of work, and at present all the light-house observations are taken· with these

instrnmoots. The tube is protect.ed in a cylindrical copper case, somewhat simil&l'in COIlatruCtion
to that of the Signal Service, but of larger size. All iD8troments areeomparedand none having

a large error are made use of. Oooaaionally, at some of the stations, when the regolatJ.on ther-
•
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momet(}r bas accid.entally lUX'n bl'()k(>n~ the {lbs(>nJ;ltiutl:~hitye be;:n oontiultoo bS means {If a lighl>

lWU$('; tbernrom-eter, or of one pUlX5hased at a IIdgbb<rrillg towu, pending the t~iJlt of <'0 lI\:'\f

ltJ!>tmwent, but ttl<:h instn!lCfl; hnse be<.>lJ (If .t'<t1'(> ~'Currenc€ and not libJJ to milke, 'm~' lllJp.(;·

l)lllble diffeJ:ence jn the ~,IHlrad('l'of HI<' H'<;:Qrdf\ for tlw i\uort I.WriOOill iJl\-oh'e\1.
While t1H~ light k~per81laYelHlt. heeH s~,\'.ialJy traiu('d in the methods of taking tempe:ratUl'0

vb~rvatioDs~ tllell' oHmttllr 1'Hm'1Js tc..tjf~- to their },igh grade of illtem~ue.t.' awl t" t.heir b'1'cat

:t&ll in {DlfiUing these ;.uhlitional dmie-s without extra cDmpelJsalio11. WI:' an" led to hdie,E- that

their rt~l)rd", I.lontiliu cowparatiwely fl:CW ~tiQM erMrs for which they ar(, direeU:l' rC"l'(}l\i>ihll",.

eXOOl)tilJ~ in th()f;c .()USflll whtell: will be expl~ljl}e<l h~rNl:fter; a.nd that, ill tilt! maitl~ their ob,~ery;t·

tiQue have teen cousciclll.iousl)'" n:uu1c nud fixe 11eserYil:.\g" ,)f c<m~iUemtioll, It:l~ al;.;o w<inllS vf

oowment that. w.exten~i,J2!nn nnd{lrtakiog <lit thi!5 8!JO>;1Id !In:te ~Il. fJ<'l.rried Oil ,succCil:sfuHr at ~()

HWe ilt.peIll;fl find with ~Q little friction.

At;>; alJ(n'~, ('splajtled~ detailed 1ernpenttnro ('lbser\'atl\m8 ratlwr tbilll gen\',ral ftsnlt8 are <'"f;dl­

t)~ll for c.ompari;;lu!l jlJ ilfnclyillg tIl(> migratiQlHl vf t11f' .fi~Lel;, Fm tb:rt l'1'J)oon th~~ reiluetiollis ll!oUni

(1)l: iile lJw'ompanying charh. haye boolJ IIllHle for f:oWpJ:lTlltiwJy &llo:rt illt~r\.'31;;, ill!" cutin.' Je~u'

l;ciu~ dh-W",d ioto }wriVi18 of tell da~·s~ \Jae,b of wLlcb is f'qui \'alellt t(~ about IHw-tlJil'l1o{ ;I caltm­

I]ar month. A& tWQ I)l1~rY<ltij)nllare maJe t3aily~ tlliJ lllC<lU of ead.l tell uaJ"~ irs Lle-rherl from t W!\Ht;r

ol)l;cl','atJol-J<o.t and smaH erl'flr", lir~ tlwre.1)y pnUlticaHy eli.Jl1itl;'!,t~l. Eat'll l>tatiolJ is :rl?~:r(\"t'nteAlhy

a (,hart 1m wlJidl tlw it'll·day H\CfHHl of fllll'fUC",·wutct temperutul'('!j Uft: givcu fO.l· math 1.>1' tlw fin:

y(t;lr", from 1851 to 11'85; judu~in', Ulld thl: ail' te-uqwratlll'eS 1J:om J8S1 to 18B:J, illdn"jye. The

llIethOil of tepTN.Cllting Hw ielllp{fflltllTes is hy curves connrctillg the ti'u·ilaJ perjod~las (>::il,iaillt:\l

Dll the charts. At tim .":tnHolls north (.f Cap", Blltteral> there were fr£'<:Jucnt io(hea.tiQD8 of cMde!;8­

nhi'Yt:r\'iltion during <:'xCet'.tUllgl)· cold wen.ther tll the ffio»th.., of January alUI Fl;?bnluJ, the ther­

llHIllH',tet, at times, l)(it l",inlt r(:all (j ui~kl.v (.'fI(rugh after it. !Jilt' lKx'u wlthdraw!! from Uk w~Jt(·l'

As :-.u<;u r6ac1itlg8 WQBld tl'HwiI'l'lItly aff't;r;l l~ !UW'i:-l' ll:l~nll tt'mpt-'ratur~ tlWtl til{> .wtua\! it Ii,,;;.: lw,n:c
l1€emetl be~t tv omit tlw l'\'cords fot thoBV, two mOlltlis. at t.\w {lortli(;fll l"ta.timl(;. At C;(ll<l". (If 11.1e­

Rlwroi! l>\tathms tbe \)bl>\(-t"\'atk1l,', ll.lw show tlJ~ f;-j}'ects uf loc,l: illlluiJJcl>i\ Whkh n'lld"r them ill'l]'.-­

plh'ahl(! tt) th~ 0ilen watNs of the enast; btlt spel::ial /JlJ}lans.tiQu of till).">!" J,1,lat,iOllS is m:;Hle furthm !Ill.

In additiun to the charts of ten-d&y m~UllS, tbere al'~ afro ~~'YNt iwthermal ebart" lHl wlJkk
(,hu tempc:tl1tme ob8~rvutions lit all the ~tatiDns uri) a~mhinell. 'ill ol'llel' HI afford mQre C<:>UYt..'lriellt

mean,,! uf oolllparlooll. Five of tlW$l:l- clH1:l'ts rept<'Sl:'llt the &I'l}an~k r(';Jl't> irom 18tH to 1&;.), iudll"

8ive j II sixtv; th.., mean", of tUll Slim~ fi"e J t:'llt:~; ,mtI the tiual {mL t ht' l'{'t<1ti{ln,~ of the air hot uCl'ms
to the £\l.l:rfaoo iootherrn",. Ttw, t/Y.rtll(w!Us Rfe plotted fin ;;wery 50 ;;If W<1lII!ora.tUl'C, 'Pahrtllht'it, fn.\UJ.
,flY'- to 800, (U(111181 V€. The lBOthv,rm (If 3Jo It, OC(',!lI'f( (luIS at tlw (lO,t1tt'l'lI ilta thH1S~ and nl~n' tHai uJ:;

in the lll{lrtths (JC JatHI.u,c,Y and l'€brll3.t.r, th~_ rvoonh fm' which h;ln" !lnt Ltdl u&t,a. Tlw'.n'lti!>('

hilS refrained from drawing a.ny ooncllll,iolll" from the t{,mll\<I",lture result8 pn'sit.uted ill tlJi:; l"p0rt~

u,ntl hi$ rerua,t'~~ 01) the f",lll)\';illg pag~s l\tt'l fII0"O? confined to 11IJtniblug the statiom:; :lUll iut1i.cat·

iug 56me of tar. tlJain feAtu~ with re:ipect tv the temrwratum 1:U1Y\!1\ ~llil tlit' iM}thcrms. TI,e
Fahrel.lbeit ~cllie of tl",D111t'l'ature:s bay; \)",("1) ex(:lllsi"ely Hi,N1 bl-,tll in mahiug till: ob;;I.'\l"\'atioUi and ill.
tlw. cow;truotivn of thl} charts>

The Wl}l'k: of f€ducillg the llitl;,lIJ' 0 bservatiau$ .tJ.) tmHla.r meatl!> IHld of tll;t!;.iu g tile <Jrig-jUll!

Illottings.of th&l.'.ame bM bClOn ulJnf> uy 11\\08 1\1,.r. Rathb,\U, 'wuH~ tl.H: wr'..tet ie l'~\:Il)Glli'li\J\1;J f~lf

t-h{) complltation\') fOt'1 and tbe plottinb'lJ of, the i$lit\JN'lU~. Thi {'h~ll'tll Wl't'~ preparell for\l-ngnl~­

illg by MI". O.]L Go:rham.

!ff:C ni-l.l

•

•
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EN"UMERA1'lON AND BRIEF DESCRIPTIO::VS OF TIlE STATIONS.

TlHl lighthonsl's and light·ships selected as temperature statiolls numbered thirt·:v·su in all,

distributed atiutcrvuls along the eastern CO<l.8t of the United States, from Petit Mamm Island in
Eastern Maine, to the Tortugas Beeu. in Sontheru Florida. As explained before, twenty-six of these
"tations wereloeated off sbore, or on exposed portions of the coast, and the remainder in more or
less inclosed bass, sounds, itu(llmrbor:::;. 'I'he outside stations are alone eonsidered in tbis report.

and of this class the two following have been omitted, reducing the number to tweuty-four. The

observatious were eOlltillued for so short a period at :Minot?s Ledge light·house, in Massachusetts
Ba,r, that it was Ileemed incx})f'dieIlt, to make nse of t,hem; and the mearus for Race Point light­
huusc, at. the northeru extremity ofCllpe Cod, show such extreme variations within short periods,
due probably ill part to the vel'S grarlualls sloping shore in front of the light, as to render their
vallIe qll(Jl;tionable Hl1W further eXilUljU.1tioll can bo made.

The outside statiolls differ willel." in the character of their surroundings; and therefore do uot
aflord the meallf:\ of obtaining observations of equal value reHpecting- the open waters along the
coast. Ton are ligllt·ships, anchored off ,,!.lore, ill deptbs of 5 to 18 fathoms, and cOIlsequently pos·
sessing unusual advantages for the tn-kin g of ocean temperatures; nine ar~ located on small islauds
or reefs, mQre or less widely separate<l from the mainland; and five are situated on the shore of

the maiuland Of Ill! farge islands, tbe last, as a rule, forming the least desirable stations of the
series. SOlne of those ~tat.iolls situated on small islands or reefs a Iso show considerable variation s
of temperature due to local influences, as de~cribed further 011.

The arrltllgement of stations followed in this report is genemlly from soutll to north, this order
aWording the most natural sequence for compaJ:ing the different ranges of temperature [n sucnes­

sin> latitudes. The locations and g'l'ne,rn( eharnc~eri!ltic~ of the stations are as follows: ..

THE l'LORlDA lmE}'S,

lJr!l T"rl~!latJ UgM·h"""e.-Lu<.!a.t ed Oil th~ lVe~tert1 island of the Tortuga~J at the DOU thwestern {'xtr<tlllity of t h"
}'I<:>ridll. ReefH, The light-house is situated OD the eRiltern side of Loggerhead Key (or island), whieh is bord<tl'ed. by a
channel hoving depths of 10 10 12 fathoms and occupied by strong tidftl {)urrenta. The surface taroperntnre ob8erva­
tiOOB were token whl1w the water i6 ollIy I) feet deep, aud s~ow' indicatioDs of local infllJence~, which render thew
mOrel or lees tlllsat,iefllclory with roopect to th", open witters surrounding the r"'efjj.

Car!f~fQ.,.f Reef Ilght.hQuBe.-Locateu near the northelt8tern end of the ]'lorida Roo's, about 158 miles from the
Dl)' Tortugas light-bouae, and on the onttlJ' side of CarY8fort R<lef. Depths of 50 f90thom8 OCCUl within 2 mil{'8 of
the light. 01)servation8 Wi)M ta.ken in a. depth of only 3 feet, but evidently ill a more ~J:prnled position thall at the
'rortug~ ~tation, 8S the effecle of local inflneuce8 are le8s apparent in the 8!ll'faoo temperature records,

Fowey Roeh ligkt·ki>luc.-Looaku on the <lIlter eJge of Fowey Rocks, at the northea.st<tm eJ:tremity of the Florida
R"..,fs, and 23 miles fl'om CarY8furt Reef, The 100-fathotll curve 18 di8tant about ~* miles. The depth of water at the
plD.(lo of ob81,rvation jg fi feet" and the water temperature recol'ds compare favorably with thOle of Cnrysfort Reef,
indicating a similar eXposure,

SOUTil CA.ROWNA,

Marlin'~ InalUlry Ug4t-ahip,~Anchoredin 9 fathoms of water, about 8i mili)s from land, off the entra.nee to Port
Roytll Bounu; distant about 390 milea from Fowey Hocks light-houlIe,

RaUlt3nako Shoal ligltl.,llip.-AllChored in r; f~thom8 of water, abont 5 miles oft' land, just north of the llD.tranoe
10 Chorl~8ton Karbor, and f11,ollt 56 milM from Marlin's Indnstry light-ship.

NORTH CAlIOLlNA.

Frying Pa.. Shoala ligkl-,],ip.-Auchored in 10 fat·homs of water, :tbout 17 miles eouth.mat of Cape Fear, and
about. 108 miles from RatUelnake Shoallight-llbip.

CII~ JAJOkoUI Hghf-hO_.-Located (In the outer shore, about 3 Iniles north of the 6li>tremity of Cape Lookoat, a.nd
()I) milO!l from Frying Pan. Shoals light-ship. The ob8ervatioll8 were taken a.t the lower edj{e of the beach in a depth
of 1 foot of water, The bot,tom slopes grn,dually, and attains a depth or 10 fathOm!! aoont.5 ill ileB from lIbore. Althongll

the maximmn ulul minimum surface temperatures at, this "taUoft eorrespond clo,*!ly with the 8IlIne at Frylllg Pan
Shoab., tho .<Im·fow' (,llrv"s nTO linch If!>t.'I regll1lU', and Bilow direct stm()sl'heriu inllu<tooo.

• I'M UlOT'(' ('(HIlI,lete. dt.>ilCril.'t,ion~, reference ~honld !Ju ma<tl" to tb{' explnnlltioDS of the chllrt".
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IJIUl!J'~ 1.la,ulligh!,/wu8e.-L<>cat.,d neat tI", 1;<)11tlJnu CI"I t,f BorlS's r~lau<i, allout 3& Illilc~ lIurt.b of Cal'c, Ha.t.tcru~,

and 1!6 ll>i1~s frolll Cape Lookout, 'fhu shol'8 h ~imilar In ehlll"ll<'t<n' to that at Cape Lookont, but the aurlace obser'\'"a­
tiou$ we~'o taken where the depths are from" to 9 fee\.. Tu'l temreruturo cun'cs for tbe surface aud air are almo~t

l\l'l,{"j,;dy alike, ilUll t,he ubeervatiollS cannot ue reganled as of all}" "alu e \I" ith respect to tL" ol"'u waters oft'shorn,

YIHGIXU..

Winter Q1W,-t(!j' Slwal liyM·snijJ.-Anehored ill 10<, fnt.holll~ of water, 8-i! lIlile .. off' A~S[\teaglH' Island, aud ahiHlt
lIOitlw~lY uetwcen the ent.mIlces to Chesl1peakc Bar ami Ddaw;l!'" Hay; tlislant abo"t, l:ltl mile~ fnu" Bocl~"~ hl,tud,

NEW ,n;l\s:e:y.

Pi1,e-Falllo1l< Bank Uoht-ship.-AncJlQred inti! futhoms of w{llol', about 14 mUea oJItbo coast, just l':tst of C" I'" ~IH..f.

am} otf the enh'unce to Delaware Ba;\' ; di~t:tnt about;,6 miles from Winter Q.uarter Shoal light-BhilJ,
.d~secalll;gltt-holtse.-Locat""don the bench in front of Atlantic City, and jn~t sonth of the entrance to Ab~eCOll

Inlet; 34* Iniles distant from }'ive l'athurn Bank liglJt-sllip. 'l'he sllore i~ faced willi shoals, uut the Burfuco ou~el'\'l>'

tlons were taken in the chlwnelleadlng to the inlet, in dc·pths of 9 to 15 fect of water. Thc 61lrf&Ce records are much
1lI0re all.tillfactory than at either of tUll previons shoro statioilS (Cape Lookout UIl<1 Ro'h's Island), and the ~urf,w"

C11£\'''S are neurly as N'gnlur UR at :Five Fathom Bsuk light-shiJl.

NEW YORK,

Saltay H<Xlk hgllt-gllip.-Jl.ncbore<ll.u 14 io.tnQlli8 <:>1 water o~ th" {'uLru,llC;; i<:> '!Sew "l.:mk lh,,; r, m'll;;!'. {,a£t, "I S~ll\ly

Boo!" N. J., the nearest laml; llud about 70 miles from Ablle()(lnligbt.
}'ire Island liOht-lwus~.-Locatedon tbe caM sido of I"ire Isla.nd Iu1ct, lWuth side of Loug Islaud, 31 lllil<Js froll!

81Hld~' Hook light-ship. The surface oblll'rvatioull were taken in the entrance to Gwat South Bay, b"twecu Firc
hllllld and Oak hbnd, in 3 feet of water. A IItroug current l1('l'I's through the channel, which i~ !lOIIlCWUg,t similar in
chnmetcl' to tl", ('ntranco to AbslIcon Inlet.

R II0 D}: rSL...:-rD,

1II0ck hlo)(d Mu/hros! liOI<t·hou.se,~Locntedat the aontheastern corner of Bloek Iahtud, 8'.1 mil"s frOID 1,'i1"t) hlan<:i
ligbt. The observationswero taken at the lower edge of the beach, which flt.cclI tbe open lllla. to the BOutb, Thl'
""rface temperature curves are comparatively reguhl.l' and sJ,l.ow Ieill'! va.riation from local iutllH'uees tb"'n would be
cxpectcct at, l\ lillOI'll station of its character,

Brenton's nre! ligllt-ship,-Anohored in 14i fatboDIS of water, off the entrance to Narral'um"tt Bny, lind ahont Ii
will,. from luntl; 17t miles l1istant front Block Island southcltst light.

MA8BACUUSB"M'S,

Iweyal'd Sound light-ship.-Ancbored in Jf> filth oms of water, on the western side of the soutucfll ontrance to
Vineyard Sound, 21: miles from Cnttyhnnk Island, t.ha ncarest land, llnd 17~ mHes from llronton's Uoef light-ship.

},'a'!luakft llew SQuth 811Oa~ liyht-aTlip,-Anchored in 16 to lel fatholllS, at tho soutbern edge of Nantuoket sbou.I~,

and :it mile~ southeast of NantuckClt Island, the nl'arcst bnd; distant about 58 mi1~a frow Vhwynrd &11111,ilight-shil"
'I'll is station occnpics a ,'elY important position with wference to the off"sbore fisheries.

Pollock Rip light-llhip.-Anchored in 5 to 7 fathoms of wa.ter, in tho caM,ern entrance to Nantuclwt Sound, aud 3,1
miles :'lE, uy E. t E. from MonoOloy Point light·house, Cape Cod; distant about 36 milee from Nantucket Kew South
Shoal light-ship. '],bis light-ship is niolltly lIurrounded o~- IHlm"rous shoals which arc oopal"l1tod by channeLl occupic,l
b~' sttong tidal ourrents. '

Thalaher's Island ligkis,-Located on Tbatchers Island, off'tbt\ eastern extreluity of Cape Ann, about 73 miles hum
Pollock Rip ligbt~lIhip. DepthS of 60 fathollis occur withiu a. (listauce of 6i milllll to the eastward. The surface tem­
perature uoservatiOlls were tll,kell wherll the wat-cr is 7 foot de<lp, and show variation", from loonI infillenoes, Obser­
vatious Were firtit Olade at, thi8 station o~' one of tho light-holl;oe k,;,;,p......, bnt nftor AJ,ril, li?81, by nil 0hserv(\r (If the
n. S, Signal Service.

MA.INE,

B(J{Jn 18Itltullight-Iw~8~.-noon bland ill a Ilmnil rocky islllUd lyillg off York HDJ'bur, and 5t miles from tbe nearest
1"mL It \% olWomt;, llo\w,o....... &l. mllu 'ft'm.'.. 't~1'. 1lY.~, w.Y.l \.1!.1!.\l.tt""\J.~ol~\ \>'1 d.~\\tM. ",,{ ";' t<3 2:i. {'J.thQlW!. wi.thin. &

radius of 1 mile. The depth of water wheN the Ilurfacll observations were taken is 9 feet,. Man~' gaps OCCUt ill the
records of thilllltation. and the reductions plotted on the chart are therefore probably not reliable.

&guin .l8laild ligllt.luJ1/8e.-Seguiu Island i8 small a.nd rocky, IUld is situated about 2t mHlI8 off the nelll'est jloiut,
(If the mltinland, ou the elllltem Bide of the entrance to Kennebec River, and about 4'i miles from Boon 1IIluud. Tile
Jight-hon811 i8 on the wellterll side of tho island, where tbe 'l'l'atllr is from 6 to B fathoms deep close insboro at tile
place of observlltion.

Mat111icusl1ock Eiqht-h(lIlH.-Matinicu8 Ro<:k ia a rocky iBlet about 14 miles I;<)utb of Vinallhn'clJ, at jh" mouth of
Penobscot Bay, and about 80 miles from Seguiu Island, Deptils of 4 to 45 fatboUls occur within n ral1ius of 1 mile,
the depth wh~re thf.l $urwe observations whel'tl taken mnging from 6 tn 12 fathoms,

Mount Detert lltWk ligkl-lIowe.-Mowlt Delilert Roek ill similar in character tl' Matinicus Rock, a.nd i~ 5itu.. ted
Ill,out lR Willlil off Maunt Deaert bland iWd 34 miiell fcom M",tinicllS Rock. Within a radins of [, miles the dcpths
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muge from ~)Oto 0:, fathom;;; the ,kpnl;; of water wllCre Ih(, oh~,'n·at.i"IlB IV,'re tllke,lI wen' 2 I'l to f,nhoUlB; the records
ale 10 hont as hnperfect l.t tIl is ~t",tiOIl ail :H Doon Islll,JHl.

Petit JI'mall light-}<ou~c.-Pt\tit .Mallflu I;;lllml ('ou"ist. of a ~roup of 10\'1'. roclfY ;;;[ets, ~itnated al>ont'2 mi/es Iloom
111llil, ofl' tIl{' we~t"rll ""tranee to Pigeon Hi 11 Bay, ami 27 luiI<';; f ..o", "10nnl. D"serl, Rock. They are ~nrrO\llld"d by
lIe<'ll waip1', ill<.' "lJ,y,rnHioIlS having h",'11 iab'll "'b"r~ ill" df'pt.b~ range from Ci to 1:, flll!JO!ll;;.

RELATIVE rOSl1'lOKS OF THE ~1'ATlOKol.

The three most l-Jouth\:'rll of the teIllllcratnre stations, t1iOse at tlw Tor/ugas, Oarysfort Hee f,

aOlI Fow,,",;)' Rocks, !tn; located on the nortbt1rU and western l:'dge of a deep and comparati\'cly

narruw chanuel, calletl the Straits of Florida, which extends tirst tmsterly frolll the Gnl f of l\Iexico
lwd then lIorthel'ly into the Atluntie Ocean, This chann('!, whidl is occnpiell for its entire width
and len~th by the Gulf StreaIIl,is bounded on the l.lOl'th and "Wcst by FloriJn, Oil the 80ntL by

Cuba., and Oll the e~!>t lly the Bnhamij, hankf; and islands. Its ]cllgih i.'l abont :t10 miles, hut t.he

temperature stationl'; arc limitl:'d to its tentraJ and \\"esteru portions, all iJeing "ituated on tlle
I,'lorida Reefs, III ftollt of the TOl'tugas, the 100-futhom etUY(' is dil-ihlllt about J [) mileH from Ow

soutlll'rIl edge of tbe reefll, wllich arc located at the Mutltc1'Il end of the f;uhmel'ge(l continental

slope iJon1('ring tbe 'west coast of Florilla for (I width of 110 to 145 miles. A t Ol~ry:sfort Reef, the

JOO-fatlwlU CGrre is distHnt olllr abOllt 7 mil('."l fl'Ol1l r,;II01'e, lind at r<lIreJ' l~ocks onlY:.'1 miles.

The deepest water in the straits ocems at tLe w('stern entrallt'e, opposite the 'fortug;ls, awl in
plat.'l'f! exe~'('ds ],000 fatboms, the southeru alHl e\l"tprtj "jl1p.'I or the strajts being generall~' del'per
thall the nortbern a11d "IH'stem. Tbe influence of the great hOlly of warm watt"r composing the
Gulf Stream is tdt directly upou Ute Florida, !leds, although thelle reefs are knOWIl to 1)(: iJuthefl

by a narrow counter current ilowiug to the WCl>tW!lr(l. The axis or Warmest band of the Gulf

Str('am passes nearer the 80uthl:\rtl and eastern than the :Florida side of the challnel.

The Tortngas Reefs are situated at. the western end (Jf the Straits of Florida" OIl the !lorthem
..-illt', where the distance neroi'S from Jaml 10 JallU is about HO milE'S. The Tortugas st.ation, now"

ever, is ill u somewhat protected pot:\ition, llnd local iuflllences are pcrcClltible in the tempel'llt me

n'eorl1s. At Fowey Rocks, the width of the chau[lel if; rt'dm:ed to alJout 40 llJ ires, this width

being the l~ast of an;y ill tbe straits, 1'h(~ station:! at Carysfort lteef and Power Hocks both

occupy morc eXl'ot:ed positions tllHlI the Oll~ at the Tortuga;;, aud are therdorc better located for
ascertaiuing the temperatnre of the open waters bordering the reefs.

J1etween tlw Florida Reef", and t.he first station to rbv. north (Martin's Indnstry light·ship,
South Carolina), It (listance of about. 62uegI;ees of latitude interwnes. Within this di~tauce the

lOO"fatholD curve and the iUlier edge of the Gul f Stream gradually reced~ from the coast liuo as

far as Georgia) whence to near CaJle Lookout; Xortb OllrolilHl, OJey retajlJ a nearly uniform ,li"·
tance from the 81101'0. Along tLis section of the eOllst the sllhmerged continenta.l plateau hal; all

areragp. wi<ltll of ilOOllt :;[j miles to the] OO·.!athotlJ cl.lrw, wuielJ lie-s jl.l8t within t110 innllr edge of

the Gulf Stroam or "CoM ·Wall." 'the holtom tllopes gradually from the shore into depths of

about GO fathoms, beyond whieh the descent is very rapid, ,Tnst Houth of Cape Lookout the 100·

fltthom cnrYC bends in somewhat toward the SllOrtI, UIlJ ill front of Capo Hattems the submergell

continental border i~ ouly about one-thinl as wide as it is falther sontll, the Gulf Stream 3.10.0

approacLing IIt~arer to the land. ::s-orth of Cape Hatteras 111e lOO-fathom cllfve agadu recl:l1....s

from th e IiIhon' aull the Gill f Stn1am is deflect~d toward the cast,

BetW&'1l Georgia anll Cilpe HMtems tlJere are foal' litutiow;;, of which tltl'M Rre ligllt-sbip,<.

located several miles ofl:' ~hore, in depths of 5 to 11 fatholllR. Martin'l'I Industry lightshi.p if; oil'

the entrullCl:\ to Port Royal Sound, Sontlt Carolina, ill front of 1fartin'I1o Iudllstrr Shoal..wllidJ

8e(larate~ the south and southeast chan1l~18; Rattle:4:w'kt\ Bbolll light.Rbip is just north of tile
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t'lltrauee to ClJarle~to\} Harbor: a.ud FI'Siug Pall Shoals light-ship is ], wiles oft' Cape Fear, ~-ol'th

Carolina. It is pos,dble tlmt the fl'esll waten; plllptyiJlg into t.J.w sea ill tbe neig-hlJorbood of the

tWQ former stations may influence the surface tempcmtlln:s to a greater or less degree: but the

distance of these light-ships fro\ll Rbol'e IlHl.kes this liuPIlosltioll improbab;('. Calle Lookout.
liglJt-houf'le is a shore statiOIl affording" re.<;ults of loeal Hilne ouly: lind BOlly's r"land ligllt-hollf'lC,

nhnnt 3.:1 mile", north of Cape IIattera.;;, i.<; of the same cbaract('l',

At "Ti nter Quarter Shoal Iight.shill, ViI'gi ni u, tIl e next stahon HortIt of Hody'" lsI a \I d, tllc

]OIl-fathom eUlYe is distant about 51'! miles frolll shore, tlte submerged contilwlItal platl-',lll kLyiug

ahout thc same width here flS to thl' tmnth of Calle L(Jokrmt. At Fin,·F,ttl1Oll1 l~arlk the width

increases to O\'l~r (;.1 lllile~; opposite :Nt;\\, York Bay ['utI'anee it i,~ alJont 100 wilcs wide, and in
f['(lllt of Nantucket lsluud allOut SO miles wille. The 810pe of the bottom along- this part of tlle

eO:lst is also "ery gradual until :l depth of abont 50 fathoms i>J reachl'd, the (list-alice berwl'cn tlJe

;10 and 100 fatboUl (,.Ul'\'es bciug only,') to 15 miles. The inlIcr edge of tIlc Gulf Sil'e~llll i" di;,:tallt

fl'om the shore at Winter Quarter Shoal about 100 mile"'; at Fin-Fatholll Ba uk ullom UO mile" ;
at &wtucke-t Island a[)out 200 mileli, and, therl'fore, bears no relation to tltl' submerged C(1utlllell w!

lJonlel', north of Cape Hatteras, ali (]etel'UlllLf'd by the lOO"1htholll curve,

''lintel' Qltarter SllOal aud Fiye FatholU B,lllk ligllr.-sl1ips are the two llloM sOllthtc!l'll stations

Oll this part of the plateau, ami both fire fuYol'ably situatl.',d, the former 8~ miles oft' ~Lol'c in a

depth of 10 fathoms; tile lath~r 14 llIiles off shore in a depth of 12 f.ttbvllls, The lJcxt lig;b t-ship
to the north is that off Sandy Hook, New Jersey, which is anchored ill l4- fatholl):!; of water. Bdng
lotated directl~- off the mouth of New YOl'k Bay: the snrfa·ce waters at thi~ sta·timl Illay ))oi\Sihly

he influenced to some ext,ent, by the outflow from the Hudson UiYer. especially in the early i'pring

aftel' the ice bas broken up, but tbere is no special e"idence to tltat dreet. Between Dl'ia ware

Hay Hull Rhode Isla,nd there are three f;hore stations, two (Absecou anu Fire Island) situntell upon
ti(lal inlet8:1111d ono (Block hla.nd) npon Ull ocean lW:ll,lIL The two former lmwl fnrnishetl jJetter

OhSClyutionli than would ordinarily tU\ considerc(l possible ill ~mell l,laces.

El).St of Block lslalld there are four telllperatluc iltations off tilt' "ontut'l'lI ('l):lst of i'i'e\y Eng·

laull, aU of which llrJ well located. Tile BI'enton'l> nN~f ::t1H1 VilH'Y:U'U Sounu light-ships belong

to the area includetl lllltween Block Island aud )fartha's VilH'y:Utl. PolJ'wk Hip light-ship is at
the eastern entrance to ~antncket 'l(, Vineyard Sound, a.ll(l, although sltrronnded hy "hoa};;, i.s in

1I1e widflt of strong tidal cnrrcuts, whieh are probably Hot illlluellced b." tlle llcigllborillg" la.Btl.

Xantucket New Sout-h Shoal light<ship ollenpies one of the most cxposcll pmMiolls 011 the CO.18t.

and is distant over 20 miles from tbe uearelit hnd. A series of stations like this one, d~trjblttt~jl

along the entire coast, conld be made to furnish most impOl'tlln t data respecting tlle fishedl'''_

The Gulf of ::-'faine, in which the re-trl'lining' stations are located, is a moderately deep basin.
~ltrroundedOn the west, north, and northeast hy laud, on tltf> south by George'" Bank, a IlIl Oil lhe

I'a>;t by llrOW1l18 Bank1 iu part, and the shoal water off Oape Sabh', NO\'R Scotia. Tlte lbyof

F lLndy Opens in to it from the no rtlleast. This area con tllins mallY hanks alid ledges, aud tlte hot­

tom cootour lines are yerr irregular. The 50·fathoul cnnre is nowhere distant from the land, and

a]ollg the northern coast, where most of the stations llrc sitnatied, approaches close to it. Thn] 00

fathom CUl''I"e is also not very fa,r distant from tlw Massaclmsetts coast, and approaches tLe e(last

()f :\Iaiue between l\[ount Desert and Machias. 'i'he most southern statioll is OIl Thateher's I"laml.

oft' Cape Ann, lin importa,nt locution, though, unfortumttel,\', the o1,)sen-atiolls were taken in too

~halIow water to make them of \'alue with respect to tbe open waters of the gulf. Eoon Islaml iM

ill the western part of the gulf, lllidwa;y between Gape Ann and Portlum!. Segnin Island, Mnt-lui·
Pils HO<lk, and l\'IOUllt Desert Rock are ill llearh· tho samp, latitnde, tbl' first lUentiolled heiuji Dear. -
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tl.Le mainland, the two latter close to tbe 50-fathom cur'e. Petit Manan Island, like Seguin, litl&

bot a llbort distance off the mainland, and is the most northern and eastern station of the serit's.

CO)!PARISON OF THE STATIONS WITH RESPECT '1'0 TEMPERATURE.

AI> explained elsewhere! the stfl,tions do not all afford temperature obsen'ations of equal value
on account of differences in the nature of' their surrolluuings. Mans of the stations included in

this report do not, therefore, fhrni~h correct data with respect to the open waters of tile coast, but

the character of the "mrface obsermtions may be mor.. or less accurately determined by a study of
their relatiOlJs to tLe air temperatures. The light-ships, iJcing all locatetl oft' shore in depths
exceeuing 5 fathoms, are naturallJ- best adapted for the taking of oceau temperatures, while ucxt
ill order of excellenec, as a rl11e, arc the light-houses sitnated on small islands and reef's, more or
less distant from the mainland. The records for January and Ji'ebruary at nearly all the station.;;

IlortlL of Cape Hatteras havo not beell used, on aceouTi t of the miUlif~\sterrors of observation some­

times made duriIJg extremely cold weatIler, by not feading llll' thermometer quiekly enongh aftcr
it has been withdrawn from the water. These errors (10 HOt, appear to extend much into either
December or March, although at some stations the records for t!.losc mouths may show too Iowa

rallgc of temperature b.y avers olUJali amllunt. IIowen.lr, the wiuter surface temperatures are not

of much importance in connection witll any fisher;\: problem nortil of Cape flatteras.

At the extreme south we n~coguize a group of stations which differ from all the others ill the
conditions of temperature, It iucludes only tho tlJree ligllt-llOnSI'S of the Florida neefs, bordering
the Gulf Stream. At Carssfort Berf alld Fowf'Y Rockf\ Lbe ellrves of snrfacl.J temperature are more
regula.r than at the Tortugas anll corresponu less closel.y with tho air cUT\'es, indicating fewer local

influences or more open eXIJosures at tbe places of obsern1tion. Tile three 8uc('.{'C(1ing light-ships,
Martin'EI Indu<ltry, Rattieilllake Shoal, and Frying Pau SllOal.". alford more or less uniform results,
the plottings forming much more pronouuced curn~li than at tbe Florid,t Reefs j the surface curves
are most regular at the firlSt mentioned light-ship_ Cape I.JllOkout is n. shore station at whicb the

irregularities in tile air cun'e8 arc almost exactly repe.\tcd in the surface curv-cs, although the

maximum surface temperature is uo higher thun atFrxing Pan Shoals light-sbip. At Bod;y's Island,

another station Oil the mainland, both the air and surface CUTyes indicate extreme fluctuations in
temperature, which are almost pl'ecb;ely alike for both the air and snrf<lce. The snrface liues at
Winter Quarter Shoal amI :Five·PathoTII J~auk light-ships cOlTe~pond closely in their general cur­

vaturc, and also iu lllallY of their detail~. At Absl'COll Inlet, the third sbore station, the water

cut,'es are more rE'gnlar than at eitller Cape Lookout or Body's Islaml, but the maximum temper­

atlu~l, is Hie saUJe for botb the air and wat{~r. The surfacu (mHes differ considerably from those of
the air at Sandy lIook light-ship, ~tld at Fire Island and Block Island tbe results are much Dlore

sati<'lfactory than at all,Y of the other shore Rtations, in both ca.sc.s the maximum snrface tempera­
tures being about 80.5 lower than the nHI,ximnm air temperatures. At the tbree succeeding light­

sili])s, Brenton'..., Reef, Viu('yard Sound, :md Nantucket New South Shoal, the surface curves are
all comparat.ively regular; lmt at Pollock Rip light-sllip, lbeJ' prf·sent mltny irregularities which
do 1I0t, ill all cases, eorrcRIJond with those of the air. The fiuctuat.ious of temperature are !lti1l
greater at Thatcbt'r'll Island, wllel'e the observations \,'ere taken in a sbelterctl position in shallow

water. Of the islanus in tile Ilorthern part of the Gulf' of Mltine, the most regular anti uniform

seriea of surface <:Iu'yes are presented uy Matinicus Roek, Seguin Island affording the next I'l'st

OlBries ill that respect. At the three other stations tbe surface cur'res are less regular, espe-ein-Ily
from 1881 to 1883, inclusive, but the irrl'gularities do not appear to be due, in most CllSf>S, to l1t~Ile»>·

pheric inflnence.
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THE FLORID4.- REEl':s.-Bxcludillg the obsernltiom; for the Tortugas, the extreme range uf sur·

face temperature at the Florida Reefs is 160 .5, with a ml\ximum of 860.5. The maximum at the Tor­

tugas is about the same, but the minimum is 50 lower. The air temperature presents a range of ISO

to 310 .5, the air maximum being about the same as the surface maximum at Fowey RocklS, 20 ,li

higher at the Tortngas, and 20.5 lower at Carysfort Reef. At none of the other stations along the
cOMt do we find nearly so short a range either of surface or air temperaturc, aild these arc the

ouly statiOns that are situated directly within the influence of the Gulf St.rr-~'1m.

SOUTII CAROLINA TO VmGINIA.-At the light..ships of Martin's Industry Shoal and HattIe·
snake Shoal, the range of air temperature is 410, tlie surface range 38°, the maximum for tIwair
being 860 .5, the maximum for the water 8ljO, or about 1°.5 lower than at the Florida Reefs. The
g'reater range of temperature at these two light-ships, and at the stations immediately followillg

them toward the north is due to tne much lower temperatures of "winter, amoullting to ov-er ZOo, HIe

differences in the maximums being slight. At Frying Pan Shoals light.ship, the maximums of both

air and sUl'face temperatures are slightly lower, the air range being the same as at Rattl~nake

Shoa.l, the surface range onlr 33(\ with n, maximnm (J[ 820.5. The records for Calle Lookout ann
Body's Island, show approximatel~' the same range for both air and snrf"u~e temperatnre at caeb,

Ilmcmnting to abQut 42° at tnc former statiml, and 640 at the latter.

VIRGINIA TO NEW YORK.-North of Chesapeake Bay the maximums of surface temperatlll'('.
are much lower th~n to the south, reaching 700.5 at. Winter Quarter Sboallight-ship, alJd about tlll."

same at Five-Fathom Bank light-ship. This is 60 lower than at Frying Pall Shoals, the first ligll L
ship south Qf Cape Hatteras, and about DO lower than at H:tUlesnako Shoal and 1t:larUn's Industry

light-ships. At the n~l'thern stations, begiuning witb Winter Quarter Shoal ligllt-ship, the telll­
pf'rature plottJn,g"s for January alld February 1uu"e boon omitted in most cas('ij, and the ranges of

tGmperature, where given, are, unless otherwis{\ stated, for onlr ten months. At Absecon llll(,t,

on the mainland, the surface maximum ill about 30 higher (790 .5) than at the two preceding light·
ships, and agrees with the air maximum; at Sandy Hook light'ship the smfac('. maximum is 1~o to

2° lower tItan at Five·Fathom Bank and "Tinter Quarter Shoal, and ';'0 lower than thc air maxi"

mum at the same place; at Fire Island the surface maximum II'! SO lower than tlw air maxIllluUl,
aud about the same as the surfaoo maximum at Sandy nook, showiug more satisfactol'y obserYll­
tions than at any of the previous shore stations.

BLOCK ISLAND TO CAPE COD.-The surface maxlulUID at Bluck lslaml ifl SO,5 lower th:lu the

..il' maximum, and only 10.5 higher ('100 .5) than at the nearest lightship, whieh is about 18 mill'''
discant.. Brenton's Reef and Vineyard Sound light-ships afford closely corresponding re~l\lts, til('

llJaximum of both air and !lurl'ace temperature being slightly lower at the latter f'ltation. 'l'!w sur·
face maximum at Brenton's Boof is 690, being 1;0.5 lower thaD itt SaDdy Hook, ,o.51ower than at,

Winter Quarter Shoal, 16° lower than at Martin's Indnstr.r, and 17°,5 lower than at ttle Florid:t

Reefs, the tuaxirnutll for Brenton's Rer-f being a little lower than the minimum for the Florida

Reefs. At Nantucket New Soutb Shoa.l, and Pollock Hip light·ships, tlJe maximum" of Sutl'aee

tcmperature are appro:x:imat€ly the same, about G20 , and the rauge of temperature is but slightly
less lit the former station; the air maximum is 3° higher at Nantucket tban at Poilock It>ip. The
Hlrface maximum is the same at these two light·ships as at BQon Island, ill the GuIt' of :'Ilaint"

which has also approximately the same range, 2\)0 for 10 mOllthf!. This range is llJllch shorter

than at Vineyard Sound light·ship and preceding statioos, while the air Tallge remains about tIw

Same. The snrfnoo curvelS at Nantucket Ntlw EonUI ShO<ll lInd Pollock Rill [lrt!, tlU're[ore,

straighter iu comparison with the aIr ctirHI'! than at the more western l;tatiolll;, ana this SnIne

feature ""ill also be fonnd characteristic of the stlttions ill the Gulf of lI[ilillP.
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GULF OJ,' l\f AI;:OU:,-Coll~iuerable diften'llces Ot;CIU' in lhe lllaxiuJlllUS of hotlt air awl surface
telllper;ltnl't·~at tbe se"era18tations ~Il tlte Gulf of )Iailj('. Aside from 'ILJatcher's lsla llli , the high·

est uir maximum i" 75:::>,'::;, at MOlIut Desert noek, the lowe~t jJj:J, at lHaUlliclU'; Hoek; the highest
wa tel' maximum is 02:J, at Boon !slawl, tile lowest i'iP, at ::Ilatinicns Hock. As to tlJe snrface
tHl!TeS, D<I(jlJ I.",I.wd agrt."t!s most closely with I'olIo(!k HiI' and XuntucGct New Soutll SlwnJ, lrllik

Matinicus Hr)ek :uHll\loUllt Desert Uoel;: aftonl the lowe:;:t "url':lee maximnms of all,v of tlle statioll.~

OIl til e entiro coast,

TaMe 8"0l<'!"f1lhe mi".illwJII alld ma,;c;'I'UlI, tClnj)oralllrt8 0/ l1.e ail' aud ~'''frr~e ,<:<Ua, aJl() the rrrlP!l('8 oj air rr ,," ~'"f""c lempo'·

aillre al t"e lig" l-hou8(, M"ll'.u",;, j01' 1110 .:fii·e yN"·. jl'Jm le~l to B&" in ell1.sil'e.
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RELATIOl"S OF 'l'IIE TE':IIPl<~t:ATURE CTRYEI'5,

A cmllparisOH of the temperature curves for cOITespoudillg' ,H'ars at suecessin~ statious shows
great uniformity ill tlleir relath'c positions and also in tho.~e in:egnlnrities which are indicative of

more; or less rapid cltangeo: of temperatnre. Tht<; uniformity often e:s:tellds to staUous tbat are
widely sepumted or differently situated, Between Janllar,Y 20 and April 10,1881, thcr(l were three

separate periods during which tho temperature fdl below tIle a"erage for that time of ~"ear at the

l'.onthern stations. '1'hef,le slweraI periods of row t('mpcrature ill'e w('11 brought out for both the air

a ud snrfaCl' hy m:lrk('d defleetiolls iu tue curves beginlling at tLl' '1'o1'tn;as and extending H~ far

M\ BOlly'", I l'Ilan 11 , tilt> 1ll0"t Dortbern Rtatioll at wllielJ the tewpel'atnN.~ olJilernltiom; hare beel'

lllotted for Jlllluar,r lUld li'ebrnllT)', Korth of nally's Island. the last of these tbrco per'iod", occur·

ring- behwen March ::!1 llnd April 10, f:an be trflced flS far as the Gulf of Maine, althongh at till'
northt!fIl sb.tiolls the temperature at that time was uot always lower than in oUler ~·e:1rs. AgailJ.

lwtwecu XOH'IIlbcl' 16 and December 16, lS82 j auothel' llum-mally cold spell is indicated on all tut'

('!J;lrts frolll the Tortll~asto the Golf of l\Iailll~, Many otlll'r ilHlieatioTII! of t'OnfOl:mit,r hetween tl)(-'
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temperature em',cs at different stations will be ob,~en'ed Oil cn'lI a very 6111ll'rlleial (~olJll'al'is(1lI of
tLl' cbarts. It will also bc noticed that; wLile at the soutIJerJl ;;tatiom; tIJI' temperatlll'f' l'llrH'1' are

gmlcrally most 1'('£'1l1ar during tIle SUllllllI'r mOlltlls, the re,~(.rse is tnw of tilt C.xtrCllll' lIortll('rn

oue$.

THE srCFJ..CE ISOTHERM:'>.

Th(> purpose in .ie"," in preparing the charts of smfaee isotherws (Xos. :!G to 31), liaS lJeen to

Ill'l'seut the temperatnre obseryntions 011 which tbis report is unsed; ill wlHlt api'I':lr" I (I iH' lIw
most convenient form for USI" ill connection with snell nslwr,r Jlmblems as are suggested b,'- till'
migratiolls of J5urface scllouliug fishes. If such species as the mackerel are cun tl'Ollel1 iu thl'ir
lllo.emeut,s toward t,he north h,Y conditions of telilperllture that nrc crmstan t for all lat itnJl's, a
line drawn lipan a chart to indicate their progress with referf'llOe to time lUU",t af:Tt't' llHJl1' or le..,s
closely with some line of equal temperatnre prqieeted from poillt to poillt a long tbe sanll' coasL
Tlds snppositioll espres,~es ill a general way the belief of llHlll,Y peTsous W110 lIayt' studil'(1 tlw
migrations of rn:wkerel and other economic fh;1Jes. !Jut np to tl..w 1)I'OSe1lt time su tndcut 11<1 ta hil n'

not been collated to render possitlt' tIle pI'ac~ie;ll applieation of the prit1eiple to III O>'l' Slwt:i(~,,; til at

li\'c solely ill salt water.
'rue isotlu.'rillal cLarts are H'H'1l ill ll11mlJer: 'nlw for each of the 11\"e ;\,car8 from 1,-;cH 10 1883,

ill\!llIsiw'~ OIlC repl'I:sNltillg- the Ule;lIlS of the sawc flye ;\'e3I'8, lliid the fIunl Oil,' illnstnltillg" til ..

I'l'latiom: of the ai.r alJd surface i",othl"rJU";. The lmullul churt6 are of most i1lJlI(lrtilllee for tislier~­

purposes, as, in showiug" thc e!wugl'.s of position nf the isothermal lim's from .'·car to ~'c:lr, tl1(';\, may

pO.~f;iu1,,· sern: to explaill tbe causes of tile irreguJority ill tLe apllcnmllc{' of certlliu slweie:'i uJlon
(I ifl't,n' nt, Jlarts of tile l'astl'l'Il coaRt ill diticrent years. .A [,'w WOral> of explanation al'(' IH'{'f';:,~:lry

rpi>pl'ctiug the constl'lll'tioll and coutents of these ciiarts.

A !though, as elsI:'wlHwe I'xptuiucd; tue temporatLII'e rl'sults are llot of equal vallie at 11 JJ t be

,lations, the l:\tter lUlye all lwen ineiniled ill the chaI't,~, 1'01' the reason tiJat it was impo",,;i.LJlc to

d('tl~l'IIline satisfactorily, e.xeeptillg ill a felv cases, which should be excluded. The obscl'\";l.tiollS

at Cape Lookont, Boufs Island and A lJsecon Inlet, Hidentls do not apply to tile open waters of

the coast, anl1 tlIe s:\.Iue is prollably true to some extent ,,'Itb respect to il few of the otlIeI' muilllalH!
and island stations. Tbe tbree stations speciallS referred to have not geucrall.r uel'IJ considl.'rell
in (liseu8sillg the isothermal oharts. The data for tile (~onstructioll of the charts !.Jas been ta kelt

from the original temperature records, aml not from the reductiowl to teu·day means, althollglJ tilt'
latteT have been eonsidered ill deciding cyery date llsed in COllstrLlcting tile isotherms, III .1(-'(>1'­

mi ui llg the dates fill' each isotheI'IIJ 110 observations were cOll8idered unless the weallS of twvnt,\­
ennsecuti'-e obsen·at-iou8 (teu Ilay!!) equlliled or exeeeded tbe temperature of that isotheI'Ill, CXCI'pt
in a few instaIlces elsewhere e:xplaincd. 'l'he temperaturl' of 4(18, for ex,tlllple, migLt be readH'tl at
allY station eitLeI' wit.hin the first teu·dar period illdkated upon the special chart of that fltatioll

(charts of ten·day means) as baviug a mean of more thall 4():), or iu tlw latter part of tlH\ preriou~

ten,day period; but the mean temperature for the t~u days followillg null inclnding the dati.' (If til\'

is(>thenn must not be nutler 4(P. For the isothertUs dnrillg" the periol1 of falliug tellll1eratlln' ill

t he last half of the y~r this Oi'der is reversed.
In oomitrneting the charts, the names of tlIe statious h,l,\'e beeu arranged .ertically, in I~YO·

graphical seq uence, ou the left hand side of the cbart. The remainder of the chart is diyilled into

tlIil'teell vertical space$, eaell representing oue montll, that on the extreme right {wing for the
lllonth Ilf ,faullury of the Yfll\.r following that to which the cl1art relates, I~aeh 1ll0ntfl is fl1rtiJl'l'

diYidNI by tlllJ f,~itlter lines iuto ike eqnal parts, fllr eOn\'eulence in reiHl i Ill! f,lIe IlMf'~. TIll' is"
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thermallilleB are construc.ted for every five degrees of temperature froID 400 to 800, and are carried
.ertically from station to station, oo,:!necting the dateB at which the temperatureB they represent

were reached at each station; the data for each 13eparate station are tl} be read. aerol3S the chart
from left to right. - Two series of iBotherms ar6 actually i neluded on eacll chart, one relating to the
period of rising temperatures in the first half of tIle year; the otlter to that 'of falling temperatures
in the last half of the yea.r. The space iuclnded between any two isotherms of equal value is sup­
posed to represent a period during which the temperature was always equal to or above that indi­
cated by the isotherms. Thoso portions of the isothermal lines consisting of dashes denote the
lack of observations for the stations opposite them. Complete breaks ill the lines genei'ally indi­
cate thdt the temperature did not reach the isotherm at that station during the year, or durin~ tbe
period of either rising or falling temperature.

In explanation of the arrangement, reference may be made to th~ isothermal chart for 1881

(No. 26), - In that year the isotherm of 40° did not extend sontl1 of Bod.y's Island, where the tern­
peratur(j reached 400 about the middle of February, At Winter Quarter Shoal the same tempera­
ture was reached March 20; at Fire-FatlWlll Bllllk, AWiJ 15; a.t AhsOOGIl Inlet, March 20; at Saud.r
Hook, April 14; at Pire Island, April 8; at Bloc.k IsI:lllll, April 16. The temperature remained
ahovc 400 throughont tbe rest of the year, and Uiltil after January, 188J, at 13ody'8 Island, Winter
(~uarter Shoal, Fh·e·Fathom Bank, and Sandy Hook; until J'anuary 2, 1882, at Absecon Inlet;
until De<:ember 31, at Fire I8lanll; and until January 1, at Block Island. The isot4erms of 450, 50°;
550, &c., arc reached at successively lattw dates (luring the period of rising temperature, and fl.t

earlier dates dnring the period of fl~lIing temperature, but the iuhll'vals between them var;y greatl)·

at the different stations.
RAKGES OF HIE ISOTHmnn~.

A detailed compari80n of the isothermal charts would tend to confuse rather than to aid refer­
ence to them, and 0111' remarks on the sllbjeet will he limited to a few statements respecting the
range and general position of the isotherms.

The isotllerrus of 400 and 45° are geuerally co-extensiyc ill their range. They always reach
H{! far north as Petit Manan, and frequently a~ far south as Body's Island, but may stop at either
Winter Quarter Shoal or Five-Fathom Bank; in 1882, the isotherm of 400 extended south onT;r as

far as Absecon Iulet. The iSGtberm of 50° begins at the nortb at ~etit Manan, and at the south
may terminate at Calle Looh:Ollt or Martiu;!> Industl'y. The hlOth()rms of 550 to 700, inclusive,

always re<Wh south to Martin's Industry; but no farther; while those of 750 and 800 are the only

oues rangillg along the Florida ltl'Alf statioos to the TortugaR. A temperature of 550 iL~ often
recorded at Petit Manan, bllt seldolli at the next two stations to the westward-Mount Desert
Rock and Matinicus Rock. South of here the isotherm of 55° is generally continuous. Tile
temperature nsually reaches GOo at Boon Isla.nd and Thatcher;s Island (althongh at the Tatter
OItati01l ob!Wr~'ations are wanting for 1884 and 1885), but during some years remaIua lower than
this at Pollock Rip aud Nantucket New Sooth ShoaT. Tbe isotherm of 6liO generallyexrellds
northward to Vineyard Sound, but in 1884 it began at Brenton's Reef; that of 700 extends north
to Fire Islaml or Block Island. Absecon Inlet is the nortberlllimit oithe isotherm of 750, wbich

in some J'ears, however, does not reach north of Body's Island or Cape Lookont. The' isotherm of
80° does not pass north of Body's. Island,

CHANGES IN POSITION OF THl<: ISOTHERMS m DIFFERENT YEA.RS,

During tho :five Joors represented -by the charts there is oonsiderable cbau(e in the Positions
of tbe isotherms of equal value from year to .rear, frequently amountw.g to a month inUme, and
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occasionally to lDuch more. The differelJC€8 arc greater at some 8tMiolls t,han at otbers, and are
seldom nearly the sallle at auy station fot t\'l'O or more iKotherms of different YaIlles. At, 5":11}­

tucket :New South Shoal, for example, the isot,herms of 400 for fil'e .rears, during the pcrimls of
rising temperatnre, all appeared witbin four days of the same date, while those of 450 are

distributed over a period of about eighteendaSR. At thenextstatiou to the nortl-I'ollock Rip­
the isotherms of 400 cover 11 period of over forty days, rmd tbose of 45°, II period of twenty-foil I'

days. At Petit l\Ianan the isotherms of 400 alitI 450 are remarkably CODstltut in position from
year to year. The isotherms of 450 and 500 appear to ue the most uniform in that respeet for
their entire range during the five yearsj hut no two isotherm!'! of equal yulne retain the samo
relative positions throughout their fangl', There mar be comparatke reg-ularit.r with H'Spt'ct to
several consecutive stations, bnt tlley generallr cross one another oue or more times, and while

the isotberm of 400 for 1881 prec~les that of 400 for 1882, betwoon Mount Desert anu Pollock Hip,

at the more J'louthern stations the reverse is true. The differences amI irregnlaritie.'l ill the LJosi­
tions of tbe yearly isotherms are so great that no definite laws respeet.ing tiJeir relations oyer an
extended range of I:ORl".t ("".\U be deull.ce.d fl'(lt!l th('. ffil\tel'ia!s u8el.1 ill the lHepamtt(ln of this n·pIJrt.

GENERAL POSITIONS OF 'I'lm ISOTHERMS,

FORTY DEGREE8.-'fhe fixe isothermll of 400 {1881-'85) , uuring the p",riml of rio;illg tem­

peraturl;l in the spring, pass from Winter Quarter Shoal to Pire lslaml in March and the first !Jalf
of April, from Block Islaml to Pollock Rip mostIy ill April, 'Iud reach the Gulf of Maine in the
latter part of April or first balf of May. At Petit Mansll lhi~ tempt>rlllure appears witll great
regularity about the middle of April. During the period of falling temperature, the isotherms of

400 are confined for the most part to tbe montb of Decemlwr, althongh they Bometimes extend into

Januars of the following ~:ear, and, as a wllOll', are ll10re nearl~' vertical in their l1il'eotion tban
th{)~of the fi\'8t haH of the ;ieat.

FORTY-FIVE DEGREEs.-From Winh~r Quarter Shoal to Fire Island tIle i80therlllH of 45°,

timing the period of rising temperature, fall mos~ly withiil the month of April, but dnring two

'years at, Absecon Inlet., and one year at Winter Qilarter Shoal, that t.emperatllre first appeafi'ld in
the last balf of Mardi. From Block I!>land northward the sarno iRotherms extend, ill a general

way, obliquely across tbe month of Ma.v into the first part of June at Matinicus Rock mId Mouut
Desert Rook; tbe;r reach Petit Manan in the last of April or first part of May, or earlier than at.

an.y other station in the Gulf of lIIaine, Dnril1g the period of faIllng h.·mperatllN', the iSQthf'rm~

of 450 in the Gulf of Maine llre mostly confined to tlle monUl of XOl'ember, ~1I111 farther fl{)uth to

the llUlt pa.rt, of NOl'ember and December. .
I~IPTY DEGRERS.-On the coast of South earoHnll, the isotherms of 500 occur in ,Janullry nml

1'cbrllary, during the risc of temperature; at Winter QUI~rterShoaluot until Ma,.r, and at Absecon
Inlet in tbe milt part of April and first balf of !tray. From this point they extend obliquel;\' across

the mOlltlls of May and June, reacbing Nantucket New South Shoal ill tbe first part of June,
.MatiuicilS Rock in Jul~', Mount Desert Rock between Ma.y 24. and .Jul~· 12, ant! Petit :Manau

lJetweeu June 8 and July 10. The same irregularities in the positions of tlw isotherms occur
dlping tbepcriod of falling. temperature ill the Gulf of Maine, where they COWl' a IlcriOll {lxtf'utl

ing from September 10 to November 26. From Pollock Rip to Absecou Inlet the same isotherm&

are mostly limited to the month of .\Tovember, and from Five-Fathom Bank to J\fa,rlin's Industr;r

the~y e:r:tend from the lAAt of Novemool' into t.he f11'8t part of January.
FIFTY-FIVE DEGREEs.-NoDe of tbe isotherms of 550 can be plotted eoutinuously east. of

Seguin Il'lland , although at Pettt Manan this temperature was recorded duri ng l111 the fonr ~rears
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fl'OIll 18S~ to 1~85, indu!i!i,e, aml fit MOllnt Desert Hock, dmillg short periods ill 1881 and 1883.

SoutlJ of Calle Lookout, the isotLel'JJJ8 of 5;;°1 Iluring the seaSOll of rlt'ing temperature, occupy very

different positions -enry 'year, faIlging from J lIuuary 1 to April I. From Winter Quarter Shoal to
Fire Isl;md, tues OCCllr mostly between tlj(' 10th auu last of Mar, fmill Block hiland to Nantucket
Xl'\\- SOl1th Siloal in June, alltl further llortlI in the last PUit of June or ill July. During the
period of 1altillg temperature, tlley occur in tbe !w;t part of Angust, Septembcr, or the first part

of October, at Segnin Jslaml, <lnll iu DecColllbl\r or J auuary on t lJe coast of South Carolina.
SIXTY DEGREE8.-TllC isotherlllo\ of 60'::l for ISS<3, urc the onl:.' one.') tlInt extellu nol:tliwllnl

eontilluonslr to Boon I~lm]{l, th~ isot berms of tlmt telllJlPratlll'e (luring otlwr )"0al'S generally stop·
pillg at :KalltueI,:(,t ~C'w Svnth Shoal. Ou th\! coast of South Carolina tbese isotherms are confiued
to ?olarel..! 'lUll April; from "'"inter Quarter Shoal to Fire Islallfl, llH'~' occur dLlrillg the last of )Ia~·

:wd tlrst half ()f .Tullei fl'Olll Blc:w!;: lo:laml to Yinc.vartl Sound, in ,June; anu ut Nantucket Xcw

South SlJQlll, bNrrecD Jlllr H ;nul ...\ugust 28. During' falling' temperature they appeal' at San­

tuckd NeK Sonth Shoal betwcC'tl AllgUi't ]J alld OctolJer 1, alltllVach lIIartill'~ Industry ljctwecu

NOH'rober ~(j aJl(l December 1."'1.

SIXTY·l'l....}; DEGIlBF.cl.~·nIC i~otlJerlll.'; of G':P, duliug l'ii"iug" tl.'wperatuH', occur ill April at

Martill':" lmlustry amI I:attlesnnl.e Shoai, in the first 11art of Ma~' at Frying Pall Shoals, but at

"Winter Quarter SlJOal !lot until tue widdJe of .JUlU: or 11rst part of JaIT. Between Fire-FatJwll!
Bank al\(l Fir<l Island tlJeJ,' app(\ar mostly ill JIllH" at Block Ishlild in Jnly, aml at Un'utoll';; Red
:wu Yineyaru SonlHl in the last part of .Tulle amI in ,Tnly, During- falling" temperature, UuWoccur

at. Vim-yarel Sound iu Angnst; at mock Is1allll ur", excc'.,uingly yuriablc ill posit ion, rungiug fi:Olll

Angl1i1t S to iile Ta~t of St'ptewuer; and Oil 1tJe coast of Sout It Ca1'D!illU :U'c mainly confined to the

month of KOYelllber.
SE\,EXJ'Y nEGI$EI>.-Tlle isotherms of ,08 sometimes /:,xt€u(/ to Block Is/auJ, but gClleralJ,r

tNmiuate at Fire IslMltl. South of Cape linttel'as they arc allll().~t ~l]tirely confined to tbe I.Dtmt\l

of lIlay. FrOlll ,,'inter Quarter l$boaluorth'\'mrd llll''y nrc pxc{'edillgl,y'yuriable in position from

J,'ear to ;o.-·t-al', tinrillg tIle periods of both risiug and falling tempel'l.ltul'c, their E':J:trellle rall~c ill

tinw ill the t"orml'r periQlI beill;; from June 18 to Angnst 18: and ilJ till' latter from July 23 to Octo·

her 14-.

SEYE:Kl'Y·PIY!'; DEGUEES.-Thll 180tiJerms of I,'jO are lTiilicnlt to plot at the Florida Reefll Oll

account of th~ frequent flnctantions in tempeIlltllre, which gt'llt'1'illly occur betweeu Noyember

fl ml the following Mar. During t.hose months there were often bri~f period~ of higber tempera­

turl" thfll1 ';;)0, which it was impoRl>ible to represetlt in connection with t1.Jc isotherms, but they me
nIl showu on till"' special cilatts of the three Florilla statiolls. At Carysfolt Reef and Powey
lIoe];;; tiJc isotlll'rlU ofi5o lIlay appear as .late <l~ the 18th of April, during riSiIlg tflllillerature,

Hllll as car1;r <18 tile :.?4tl1 of 1\ovembcl' durillg ffIlling ternpcfHtl1l'('. At Marlin's Industry, dnr­

ing the pcriod of rising temperature, tbe;)- O<'cur mostly ill the I'xtreme latter !lart. of May and at
Frying Pun BllOUlg ill tbe first purt of June, FrOm "Winter QUHrter Sboal northward to Absecon,

th('~(' j~othel'lll", wben the.r appeal" arc nutilll~r confined to the lust l)a1't of Jul;r and AUglll.t.

EWIITl" l)EGREES.-TJ..w {lcriod of lligbe(· temperature than 81)0 is shorter at the TortUg,l8
t\.Jan at tuc more llOl'ti.lel'1J statiolli$ of the Floritl.:1 U",efs, and the hwt:lterms of 800 of bot"hser~e;;

ueml iuward 11\1011 the chart at tbat place. At CUl'ysfort Reef llllu. Fowe~'Rocks t.llelS0 isotl!erms:
on the rising temperature, wen' distributed, lluring the fi,e .wars, between the Wth and the Yl'l'y

last of l\l:t,Yi ttt :lImtin'8 Imlltstr,';' lIud Uattlesllake Shoal l>etwet'u the 12th .Hld llist Qf .Tune; <Hld

at Flying" P:lU Shoals between tue ht nud middle of ,Jul:,·.Dmiug the period of fulling felil}Jera­
tme tb<,'y oceul';Y a wider range in time, and e~tt'nd ohliquely fl'om J,'ryillgPan 8110ulll.to ()ar:r<Slort
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Reef, Ilt tb.{\ fot'm~r BtatiGn occurring l:Jet-w\?'{\\l Augu'llt. 1 and &>plember 20, and at t!.l~ latter \Je..
tween October 20 and December 8.

EIGHTY-FIVE DEGREEs.-The surface waters seldom readJ a temperature of 8':F excepting' for
short periods at the extreme soutb, and it has been impossible to construct i8flth{'rrns for more
than one yenr at :\lartiu's Industr.r and. tIle Florida TIeef stations. Temperatnres of &')0 and 0\'1.'1'

were recorded lJetween tbe 8tli lllllilast of .July, 1881, at Rattlesnake Sboal, Fowe~' Rocks, and

thu Tortugas; between the fir!'}t part uf July and t ue Illst of Aug-ust, 1883, at Cnrysfort Reef and
FoweJ' Rocks; uud in 1885, from Al1gust 2" to :!U, at Martin's Industry, from Jul.\' 21.) to Septem1ler
28, at l<'owe~- Uocks, amI from July 0 to Septernbel' ~5, at Carysfort Reef.

NINETY DEGREES.-A 8tufact\ temperature of 900 was occasionally recorded at some of the

extreme southern stations, but never for more than a day or t",o at a time.

MEAN ISOTHERMS BASED UPON FIVE YEARS' OBSERVATlOKS,

In constructing chart No. 31, it was impmisiblc, ill all cases, to obtain the reductions of five
years' observatiolls, all account of occasional breaks ill the records, but the number of years

plotted is never less than three and generally more tliulJ foUl". The exact number in each instance

may be determined by reference to the annual isothermal charts (X08. ~6-30)"

On this chart the lmrface isotherms are rcpl't'seutetl as being much more regular and more
uuiformly distributed with reference to time tLJan on an;y of tbe SClU'lJ-' charts. On the lefUUluu

siue of tLJe chart, 1Iorth of' Body's Islanu, there is a wide area of low temperatures, bounded by the
isotherms of 400 • From }Vinter QUQ1'ter Shoal to Fire Islam}, inclllsive, this area represl'llts a

period of alJout seventX·fire to oue hundred da~-8, beiug .shortest at FiYe-Fatltom Ba.nk, nud
long-est at Saudy Hook; from Block Island northward tlie Jengtb. of this period .aries from OWl

hundred to one hundreu and tbirt.r-th-e da,rs. beillg llhort{'st at Brentou's U·n'fand longest at BOOll

lsiaMI. A narrower space of maximum tempcratun.':'> extemhJ .ertieally throngb tue cellter of' the

chart, occup;ying principally the month of .August, which is not crossed by any of tlie isotherms,
although a few of tbem extcud a short (jist/mee into it. The hmgtb of tillle ('lapsing berw('cil

Sl1CCc88i\e isotherms is generally from a bout twel \"e to twenty-four da,Ys, seldom less but often more.
Tbe isotberms are more numerous und follow one alllltbcr more rapidJ~- at the intermediate stations
of the 8eries tha.n at the llortheru and sonthem stations; toward tile north ami ~ollth tLJey diverge

somewhat and become moro widely separated. Thisnatnrall~-results from the fact that at tlw

inl~rmediate8tations there is a much greater range of temperature (:1b01-C a minimum of 400) HUlIJ

at the m~rt.hern aud soutbern ones. In the (~afStel"ll part of the Gulf of Maine there arc onl.y tlm~e

continuous isotherms of the value oftllOse plotku (400 to GUo, incIusi\'c); iu tile westt~ru part four
such isothenns (400 to 55°, itwlullive). On tbe southern coast of Xcw Englaud there an) 11,e
isotherms at Nantucket New South Shol:ll (400 to GOo, inclusive;, ami six from Villeyanl Sonlld to

Block IslMld (400 to 650, inclusive); I:le\+cn extend foow Fire Island to BodJ"'s Islaull (40:> to 70°,

inclusive); four occur on the COlU!lt of South Carolina (550 to 7\)0, inc\usiYl'), and. two at the Flm:illn.

Ueerti (750 to 80Q , ilJclusive,a.nd sometimes 850 ).

Nortb of Body's Island the isotherms of both series extend in a sligbtl~' oblique tlireetioll tread­

ing inward toward theDorth. At Cape Hatteras they bend auruptlJ"} aud the same isotherms

appear much cartier in the :year to the south of that important cape.

At Frj'illg PallShoaIs, the first feliable station south of Hattera.il, tlle i,mtherm of Ji;0 appear:;

auout 'ninety uays earlier than at 'Villter Quarter Shoal; tbeisotberlll of 600 about sixtJ' d~Q-s
earlier; 1ueisotherm of 1150 a.bont fifty days earlier j and the isotherm of 700 also abont fiftJ' l1ayR
earHer.
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The iSQtherms of 75Q aud SOO also heud ahrnj)tly b~tweell SOllth Carolina aut! the Florida

Ueefs, that of 75° occurring at F~)\ve,r Rocks about, sixty days ill mh"ance of Martin's Indust-ry,

and tlwt of SOo about twenty-six days iu advauce.

RELA'l'IONS OF 'l'HE Am AND SURFACE ISOTHERMS,

As statetl in the explanation of Cual't No. 32, there avpears to be no constaut relatioll between
the air and surface isotherms at any of the light.house stations. During the periods of both ris·

ing and f:tHing temp8rature, tne nil' temperature of any degree, as a rule, precede!!! the surface tern·

perature of the saTlle dt'grec, hnt the length of time interYening Illay va..ry from two or three days

to OH'r a month.

THE WI~D Rl~CORDS,

Very complete recofih reSI)ecting tbe tlirection of the winds were kept at all the stations

excepting Thatcher's Island, the-observations beiug tnkcll twice cacll dny, at the same time as
the temperatures. The wiud records are even more c01l1pletlCl than are those for surface tem­
perature, having fewer breaks at auy of the sta,tions; antl as temperature is greatly influenced by

the wind, it bas lJeen thong-lit ad \'isable to present ill thi~ connection a tabulation of the observa­

tions Illude. In this table (p. 176) t.be means of Ii \'c years' 0 bi'H,>n'ations for each month are arranged

aecording to quadrants of the eompass, beginnillg with the I1ort.h(·ast quadrant, Northerly willll"
havo been inclnded in the same quadrant with north westerly winds, to which the,V appear to IJe
most Ilearl~' related in their effects upou tcmperatlll'e. The extent of the several quadrants iI'!, there·
fore, as follows: ~Yortheallt,from NNE. to E., itlClLlsive; southeast from ESE. to S., inclnsiye.; flouth·

fUllt from SSW. to 'W., iuclusi\'ej lIorthtflcst from WNW·. to N., illClu!lin~.

The general arrangement of the table $~arcely rf'qnil"es all (\xplanation. Tbe data respecting
t lw ael'eral stll.tioll!l a,J'(' classi fled by quadrants nnder ('aeb mcm tb, all d th at for each station exteIllls

from left to rigLt across the table. In tile columns of figIUe!l, each oue'tenth of a unit represents
one obsen·ation, aIH! eacb twit tCll Olll~lf'r\'ations,extending through five yoors, the Ia.ttt>r being

I'qlliYalcnt to one day's ohs('rvatiom; for five yeaI'll. The timl~ ratio for each quadrant is, therefore,

repres{'nted by days aml fractions of a dar. For example, at the Tortngll'" station in January,
which Las tllirt'y-olledays, the 1lorthcast quadrant suo",,, It mQall record of 14.9 days j the E10utheast

of 7.2 rlaY8; the southwest of 2 days, aud th[\ northwest, of 5.9 days, ma.king a total of thirty
dn;ys. The (liscrepancy of one day I'e$l.llts from calms alld \'ariaUle winds. The rerms used b,\'

the obserrers to express the Y€locity of the winds 110t being uniform at tbe different stations, it

Im8 been impossible to tabulate them.
At the Florida Reef stations northeasterly and southeasterly winds prevailed throngllOllt tile

cntire ;year, the records for the Ilortllwel:lt and southwest quadrants being relatiYely Bwall during

nearly every mouth. Northeaster1r winds predominated at the Tortnga.s durin~ e\'"ery month

cxct'pting June, in which the prevailing winds were southeaRterly, and they afford au excol"dingly

high l'f'cord during October, November, and December. The records forOnrysfort ReefalHl Fowey
nock~, which are situated only about 23 miles apart, present some, though not considerable differ­
ences. At the former station northeasterly winds prevailell dUring February, May, Bl'ptember,

October, and J'IIovember j at. the latter, during September, October, November, and Dt"Cewbt'r;

till.'> prevailing winds for th<! gs.me stations during the other months being Elolltheasterl~'. Nurth­

wcst('rly winds ~ery rarely occnr at the Florida Reefs during the sommer months, and in only one
iUlltance did they exceed a meaD of eight days during the winter months, that being at Cnrysrort

Hwt'in December. Continnons winds from the north and northwest cause a marked .reduction in
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the temperature, as is strikingly illustrated in tbe cbart for tbe Tortugas during March, 1881, and
November and Decrmller, 1882. The same conditions of tempera~uf(\preYuiled to SODle extent at
Carysfort Reef and Fower Rocks during the sallle periods, but north westerly winds were far less
pre-.aleIlt at those stations during 1881 amI 18St tlaan at the Tortngas. This suhject is furtller
uiscu8/:led in the exphlllations of the charts for the three Florida stations.

Passill g northwanI from the Florida lteefs, the prl.' \-ai Jin g wiI1(] 8 grad ualljT change from north

ea"terl)' and sontheaster],., to Ilorthwestcrl)' and south westerlj'. From Martin's Industry Shoal,
South Uamlina, to Cape Lookout, :::\ort11 Carolina, nortlH'astmly witlds generally prevailed during
January, February, April, lIar, AUglH.t, Sl."lltember, Octobl."r, Non'mbl."r, and December; and
8011tltWf'sterly winds during Mareb-, JUlie, and July. A few slight exceptions to this rule are pre­
sented by some of th('se statiolls, alid tbe- Willd reCOrU'l for two. or even three quadrants are some­
times nearly alike d.uring the saUle month. Northwe8terl~'winds an1 lIQ tnm'e (',{JmUl.on thfm at th('.

Florida Reefs.
BodS'S Ishtnd, .Korth Carolina, and \;Yintel' Quarter Sboal, Virginia, occuPJ' au intermediate

l)ooitiou between tbe \lonthern aDu llmtheru statiOll;:, -with n;s})ect to the wimls 3.8 well as geo·
graphically. Northeasterly wimls are less preya]('llt and northwesterly winds more COillWOll, espe,

cially during the colder months. At Fin-Fathom Ballk, New Jersey, Tlorthca'ltcrl~'wiuds premilt:d
only during October, but they also furnished a relatiwl;r lligll record during 1I-laJ', August, and
Selltember. The prevailiug winds- at that, Ilta1ioll for January, Feuruar,v, Murch, April, Soyemuer,
and December were llortbwesterlJ'; for Mil)", JUlie, .Tuly, Angust, aIHI Septemher, southwesterly,
At Absecon Inlet, J:ilew Jers£'y, northea,sterl)" alld soutlwastcrl,r winds prevailed fntm April t(

October, inclusive, anti l;ortbwl'sterly Willds during the other montb". North of thi8 statioII,

IJortheasterly winds rarely llreyailed durillg allY UJontll, but llorthell.sterly and southeasterly winds
are of much more frequellt OCCU1T('nce at tb" northern ata.tiolls than are llOrtbwesterly and !louth·
westerly winds at the extreme sOllthern OIU·.I'l. Northwesterly winds generally preyailed from
Nm-ember to April, and southwesterl,}' from Apl'il to November, but there are numerous excep·
tions to this rille, and at some of the stations southwesterly winds continued to be the pre,alf-'llt

onl's through Noyember lind Det:ember. .At Boon Island and Petit Manan, in the Gulf of Maiae,
''Jontheasterl;r ~'inds predominated during most of the summer months, and the record of winds
from the northeast quadrant is ve.ry high at Boon Ialand, as also at some of the other stations on
the COl\sts of Mass8chusetu, and Maine.
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]~n'utuH·~l:f.:(·.f, n. I . ~~.~~ .. _.~._ : 7,1! 7.0 rIO, f! i 4. 2.7 6·) 15 J.i" 1 ts 0 15..:i- 4. 4.0 4.8 lrl.9 4.1
m,,,,}; I,l."rl. R 1. _... II.~' 5,6' In.7! t,6 5,2 4 1KI>: 3.7 4.1 3.8 18.7 4,2 f. 4 17.9 •. ~

Fir. I<lund. N. Y _ _ <0, Ii 8 8 7' ~\ n 3,3 4.7 l2. 7 i ". G fl, 2 4.7 13.2 4.9 5.3 Ii 5 12,5 2. I
:,\.,,,lyIlc:,,k li):(hl·.hiJl. N. Y ,........ 6.4: W.4 4.n :LA It 7.1 6,7 <,5 0.[; 11.3 6.1 9.6 8.3 7.3; 7
Ah",'rou 1nl<'t, N.·J __ : 10.3; 11.2, 4.• 4.;, 7,n 12.1 G.:l :1 ..1 '.5 10 7.5 4,6 V.8 9.4 G.9 4,G

Fh·,.. j·'"lhm"llollk. x.;r .._: 9 0 10 G 12.9:;'1' r,..'i 5-', 14,1 4" 9,8 5,ij IG.5 ~.8

l,'-u..Wl' QUiU'hT Rhoil1~ lH' .••• ~.' ~~~~~.! 11. (i ;:i. ri 10.8 1- U ..., n, J 9,6 1 1..Q.! ~. rl .':0.1 H.I 2.8 J2.2 1 ,t,.4 9.5 ,~ .....

Jl",i,l"~ 1.•b",J,;o>, C __ .~ •••. , 14.1 "" D"t 2..~ 10 ;, )l..';.1 l . .'l: '-',8 5.7 1-1.1 1.9 l4.117 :'.0 j"

Clll'eJ.''''k''ut,~.c. -- ]2", .~2 J(l,"' 1." 9.2 S.4 13.9 i .~ 7.~i 3.7; 17.2 2.1 12.8 3.n 10.7: 1.2

FT."i,,:.: 1',," Shoals, X. C,, __ --- -- --. 8..; ~,1 :': i
,
. ~1'.': 6.7, ~'.: '.1

1
1

'3" 2 1 1'·8 I. f> 121.1 .'j 10.9 3.2 l1.6' ~,2
ll"t,l1'.• ,,"k.,- "hn~l. S. C_" 10.6' ~ ,,"' ~ 0 ~ f 1,4 I 6.4 9 14.3 .8 10.9 8.1 D.3 1. ~

1\I.<'l;"'.1,,,I".,".,· Sho"l, !i,C 11 o,t, 7.1' 2.4 7,S: w.91 g.~ l.51 7.8': 13.5 1.4; 111.:;: 1.~ 1 R~: 2,~
I'o"'~J 1{IWh, 1"1" . 11. \I ll. 8, 4,4 1. 9 5.3 I Hi. ~ i 5. 5 'I' 1.1: 6, ~ ! 1:.4 i G.4 1 I. J I 6. 7 116-;- I u I 1. ~
C",),I'"n I:ref, FI" - __ 11.6 Ii,. 1 i \1.4 2.8 S. 8 i 17,1' 3.2 ,S i U" ! 1,.9 I 4. 01 .9 I 9.1' 17.2' 2.8 1. u

'1''''''''::''",1'1<,-. " , 14 8.2 I 2.1,1 &.2, 9 G '15.6 ~.2! 2 ,11.4: 10.8 < ~.2·, 2 12.g 9.~ 3.G 4

• TIl" Twrlhenot ql1allrnnt includes ~'NE. 10 :E., inclusive; tho sOllthea~t, ESE. to- 8., inelu1!h'e; the 8onthwest,
IiiS\\'. tn W" inclusive; t.l\l~ llorthwest, W:SW. to N., illcln~ive. In the colull\1ls of figuree, eRch one-tenth 0(& uuit
rel'''''f«'lLt~ <>tw ob"enatioll, and each llnit ten observations extending throllgh th'c yeat'll, the latter beiug equivalent

, tf) <>lltJ day'.• "lmerv~!ti(m!< for ih" Je<us. Tbc time rll/j" Sm' e.!lcn tJ!illtlT:lnt is, therefo-re, rcprNented by (lar~ and (rile­
t.IOl,g of a <lny.
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Tabu 8kowitlD the dirUllioll oj Ihe Idnd8, by quadranls, for eaCh on Imt/< oj I/,e !lOOT, 9'c.-Colltinued.
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,t lwek, Me "-'" .•. '" """ S.5 6. II \10.6 4.1 ~. 7 7.1 0.8 6.(1 6.8 (;.7 ll,7 7.6 5.3 1.1
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floLlUd light ship, lb....... ,_ 9.3 4-5 Ii. S : 4.1 10.2 J 4.1 0.4 i 0.5 6 i 1. II 11.1 , 10.2 J 5-.5 l 2.3
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, I
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I ;
7.S I f.8 7.5 2.11 0.811~lh·t" Shetal. l Va __ ~~ •••.. ' •.• l 10.6 . 5_1 , 10.~ 2.8 12 ~.3 9.9 6.1 f
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EXPLANATION OF OCEAN TEMPERATURE CHART No.2.

DRY 1'ORTUGAS LIGI-IT·HOL·SE, FLORIDA.

U08"1'I'"r: ROlH;l{T H. TlIO~Il'SOx.

Ll)eaNl)1l oj 8taliI)1I.-The D.r~· 1'ortugns ligll1.-hmlse ia linilt on LogW"'head KCly, the we8ternOl08t iijlaud of tho
Tort\lga1l R"ef1l. 'I'h,,.,,, ro:.et'% nre a weslerly l;xt,,,,USi.u,, "f the rlMi<l~, R.... fs, anllln", l""'(\,t~d il.brmt, 1 degr~e fn>Ul Ke:,­

W"Bt. ],ogp;erbcad Key i~ about three-[ollr(,hB of a mile loug, Il!l,l kS6 th;11l'me-fift-h IVI wide. It i~ Bituatod Oil the
soUtltl"lStl)1;-]y Bide of no elongate bank, bCa-l"ing the 61UlW name, amI treudiug in III northeast"rly Ulld sonthwe-Bterly
-ditedion. 'l'ho bauk is al)Out 5 mile~ loug, and has ".U llVerag" w(,lt-h of t.hr'''J·fourtha of a milo, inside of tl18 3-ftlthom
Hue. Til", &mthw\\\lt Chac1Hld, wit!, d"'l'th" <>f HI t" t 2 fath.(\u,~, w?;na(.<J~ l..oggerhe3.d. lin\lk from Ute Bird, G~rdel.l,

nad Long Key Bank 00 tile east. Strong 1idal Cllrfl'lIts so t turnugL it, rllllUing northllll-llt ou the dood aod soothweRt
on tIle GUh. 1'JIO rballuoIlJetween tho 'rol'tllgaR amI Cub" iR 1\1.>0111, DI) mile~ wide alld is ocruplcr11,y ihe Gulf Stream,
tI!l' a·:~d~ of wbicll approacbe~ nwcl} J:earel' tl", C'l!>a,n CO,181.. th"n th" Tortug3~. The depth of waJer in thi5 cbannd
"'''''~<J''.u", '-,OGO f",th"ms iu llQUHI 1)1"<J<Ja, blllUg g1'""te~t in ilR ~out,he~u 1.'''1'1. 'fl'" I O-fathoUl oun-e p",~.~cs <;lOR" 1,)' th,'
'."a,t",l'lI HIde of Loggerhead liey, ntHl thc; l()()-fatiJolll curve iB ,1i~tant ollly about 20 miles to tlw BOntllwarl1.

Gcugraphical pOsition of the li!Jhtoliou8e.~Llttitnde, 24° 38' (14" N.; Iong-iiude, ,,:20 [,5' 4:2" ...V.
Depl" (lfl~·atC'r.-The dept.h of wll>ter wb"m til<.' obsery:;tiolJs w"re tal,en iB ;] feet at mean low f.i.d,·.
Hallyc Qjtealpel'alure.-.Air, 2lo .it (1)7'> to Bil".5); surfaee, ~()O." (6;:;0.r> to ':'1;°).
TI", d"Vth (If watcr wtum, the observatiollS wer" taken is prohably too littl", and t-he localit.y to" mueh Blwltcred

io lltfo,.,1 Hatisfllo(,ory l'e"ll!l-~ n,spoetiug' t1.w t"mperalnr" of the open ",atN'" sllrrolludiu,<;:: tho Roys. That sueh iij the
cas" will appc'j-r m'idellt on cOlllparing tho teJUperatnro chart, fOT 1.1", TOTIng-as with thoso for Cary~fhrtReef amI
1··owe." Rock•. On th,; 'fir6t .,wnti<we,l, the more ,HTl'ct.. i'rllLlcllce of the a·ir npon 01<) water temperatnre is made
apparent 1>~- t.-!It' llmuuer in wllieh e,wh fluctuatio!l in the ,Hlrves of a.ir ten'l'"rature is repeated in the CUTvea of wat.er
1"'ll 1,,'rl1t lIre. At the two mom northertlst,atious, alt:lHll1gh tiw depths are)]o gl'"a-Ier, tbtl curves of water j.e'upera-tun'
prt',,,ell I; fewer aJJgle~, I'rn],ably ollIe. to !.lUI more OpC·ll e-xpOSllr(l "f the pluecB of obsc.rvatiou,

The mug!1 of tempt'mtore giv"n ll·hove i6 for 1·;;';;1., that year ha"ing ullonled t-lw greal,pt exlreuwa ill temper.. t,11l'6

,-,1' allY ]'1<>[1.<)(1. Thew is COUlVUra ti ,-c l~o Ii l,t Ie differeuee hfJt-woen tl'e UII' 9.1111 BIldhc" temper" tures at allY period, and
great ulllj'ormiJ,v iu th" ,'.llrVOB of sm-fuee tem!>erature ,luring tLe ~UllilU"r and ,,:,rl.'I' fill! months of all the year~

""{<'cpt ing ld~4, j JJ w!Iidl y('ar bol h the 'llr allli ~1Jrface t emperu t ures wct'o cOll~luntly from ::I to 10 tll'b'l'ees lower
I"'twet'll AVrIlll>lHl the middl" of Oet-ober. Th" eolhteral ol'~crvations f'til to e1l:Jlla-in the eanse of thi~ Yariatioll, the
n~rords fur direct.ion am} for"e of thc winds 8howing that, e~sentiall~- the MlIW cOl),litious in those pllrticulara 1'1'c'-ail,,<.1
dutll1g 1~84 aml 18"]", though hat,h of those ~'l)ar~ ditfcr<'d wore or les~ f!'Ow the ihl'lle preceding ones.

llot.\~·eml Mllrdl 21 and April 10, 1"!"t, aud between No\'ernlwr 211 311,1 D"eembl'r 6, 1882, the temre,rature of bot.h
tile air awl wat/Jr foil far helow thilt, for the corn,spom]iug" periOds of oth "f .I'<lIH~, al'fordillg" the low"'6t ob8ervll.fiou"
n'coriled. Tlw cansc of these oxtreow YarjatioD~, wllich are so "load}' bruught out by tLe eurvos of temperature Oil

tlIe ehart., may be c:l<[>lained by tile fllct that dnri Ilg t.ho~" two periods tht) wiitds were t'lmost C1lnMantly from He
uorth [mil nort.hwest, and blowillg fresh; tile prevallillg willda for the montlj~ ill queation II-I'6 ge/leral1y nortbell·aterly.
1",w tcmp,;rat nres Wd'C l'i!cordeil dnring: (he 53we JlllriOlIH lLt. Cu",I'lOfnrt Reef nlld Fowey }l:ol).ks, t he 1l~1tt st~tiona t (,

the Ilortl!.

-----~ _..._------

June. : July. II Augn.t.j Septem' jOctober. \ Novem-I Th>cem.
; , 1><>r. I I 1><>r. I bel.

---;;!--;; --;;;,~-~;-~23.21--;1. 2 :----.~~--
1~_6 10.& 9,4. i 1').2· ~.~ 1 'l'. 3.8
2.2 5.2; 3.G!" ~_4~ .4· ~
2 2 4 U! 3 fi 6.S

M ..y.

,
Marel>. i <l.pril.

I

: I, .F",brlj.
I·TannlU"Y, jln·., ..

._--y.......... -_._-- ...._,~~--~ -~ ~~~"-----...--I------~---

t~. 0'" 15, 1 ' la.4 ! 11.6 14
7.~ :1 8.4 ! 10_~! 8_~

2 1.1 :l.2' losl 2.~.
5. D i t, f i !\. 6 B' ~. 2 '

i I
-_._.~-_ .. _--~-- ._-----_.~.~~.~ ._~~.~~

~otth~:n~.

Ml.,l.Ul....~3t.
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OCEAN TEMPERATURE CHART No.2
By Rl.CHARD RATH":eUN.

Station: Dry Tortugas Light House, Florida.
.Representing, by means of cnlVes,the temEerature of the air from. TSS. to TSS]. inclusive, and of the ",ah:r at the surface frolIl.

:[881 to r88S:- inclusive.. redl.lced to Inean~ of 'ten days..

EXP.t.,ANATION OF THE CURVES' __ :z88:t'~ - ~- _IB82~ -.----...... '1:883,

(ISSUED IR J 8S6.)

--- <884, -,.. _ .8S5.

.. to 1_

DATE AJR TEMPERATURE. 1881-2:-3'. SURFACE TEMPERATURE,1881-2.-3. SURFACE TEMP~ATURE.1884-5.

J.6l!fU.A.BY l::mM"'l"""r-rn-rsno-iTTr6!l"m.,..r"'no-"TTf"7lln·'TT~""n-"TT~"ns·,..,mTT'r'i""i'r"'"TT"n""!;-"'TT"?!l6";'·TTn'70;'·,.,..,:I.r75!T",.,..,!¥"QI;--",.,..,.!fH5T~rn-n-ITTf""r·n-!"'.fI.°·'I"'M-t6'P'"1"'1·m7'11-0''I'''M-r7t-'''m-l'"it-°'r-n-r"j',r:I''T"T'-r-I
l1+t-H+HI+HH+H+-H-!#lkftj-.H++-H+HY+I++H++H++-H+I-J.+4+l++-H+g+~H-++J++-I-J+H+++JLj-!f-fl++j++-IH+HI-I+H! '+!, -j " __I u.-

[.

BO H-J-t+tH-t+I-tt-J+-I-tt-l+H-++t1#tt-l,.J-ll't-H+l-I+I+t-I-tf1+H++-HH+rnH+tH--l+-I---NMH+++H-+
I
+-I: 1-H-H-++I+Hf-+++Hf-+++-H*-I-Hi-H---H-1++++++!-f-+-I

9 'H-l+I+H+H+H-f+I---H---l---H-l---H-t+++-H+\-!'l--H+H+-H4+H+t++t++-+++tHtH+H-fM---Mdm--H+H++++++++++-++++1f+tt-4f-1++-HWffi+H+HH-Hn, I,

: I ;- ITH- t-H+I- ~ h-I- II~~JHH-I+I-III+~H- +L1+~H' ~H-I ~"-'i..j+H--l-+++l

1.0 1+t+H++++++-H+-H+H+-I-H-ffiH'Jk'l\l+-M+H-H1-1++1+t~1 rH IiHt.~ R-I-H i:iI ! I: . Iii -l---1'+il---1-l-l-I-l---1-l--1---1

I II+' -H/~-i If .11+1 H+H-+I+HH--+-H-I
,,o,H-t+Hn+H+H++H+H-l+H+H+tH\of-.lfttH+H++--M-l+H+H+++tt-Hm--H+tt++!\f,++J-f+f+tt+++H-++1H+H+++++H+HH+t-kl-t+1+H'-H-H+t++I

,.

..

so t+t+H-+HH+ffi+H+Hcl+~H-++H#lH+H-+t-H+H++-H+H-+++J++--H+-J--Hl:-FHffiH+H++-H++JH+l+++++1+Hffi+J-H+-l-'-f-iiM4++-H+++t++J-H-:!--IL !i II:~
C1 I -, TiT 'I ~f\irTEBRUARY" II •

1.9~+~~~~~~~;~~~~~~~~~~t~~t~~tj:~t~~tH~I--1:1!-H+f++1H-11a·1-+H-H-lI+If+:-H+I---H-I++Hi++f+II-~:+++,:+,~++++-II'H--H::-j!iHI:'H-
I
:' +++-+++.H-+-t++++1

H-++-H++-I+H+l-1+l---1H+I-l--!<lH!l-H+-H+-l-H--I-++++-I++-!J+H+ H ++III-tLtlV - JL ! II! I ' 11111
~"ROK 1. I ! ~ 'J. - \ I I t-r-tti-r-\-r-1TI I \ ITT

I ". 1 I" ~ I Lt ,-~,j" -),-- H- ,L _J.L II_!___ -l-l--+-~,-"t-P,"-+,II--!-jl-l---W-I++-I--J---I-t--I
.1. t-H!+tt-Hi+tf-H++H-l+t-H-l--HAIt+:.!'+t1H+·f'·HH++-H++4+-I'-+++++++1++-1+1 +++-++':Ni++-4'~ril++-H+++,-+I1-+f-f-1i---i1--i+1+++14+-I+J---I-i---iI++-++I+'+!--1'f+++H++--I-H++-H

I L'il Iii I I , j I. _I P-I' -ilT l"11I ItITI --it IT'll -- ,t-
<l!1 lflH+WmtH-I+tH--+tbPl'ftrI-M1+H+-\+H-++I1H+-H1r1+-\-tt-H-t-H-H-++1*M+-:-f+++T:-++++-i-t+++i-f+++i-H-H-I--H-1---H--H--'i--++-H-Jf-++WH-+++i-H--i-I

• , I ; LL Iii 'UJJ+ I I I H1+' LU. !. I I IH+H+H-HH+f+H+JrI''fH--I-H'I--l-l--cf+H,-I-H.--H+H+H H+TiT i : I IJ ""II jrH-1 ! ! 1- TilT, r I ! i r,-I-IIf+-I-#--l'-H-It I++t++-H--H

81 -1-' t I 11,1 j I I III I' I! I I I L! ,I LLL 'U _Ll III I I I
10 - - rrrrrl-++l-I-(,cH.+.IH-I-1H'-';,/IIII/ /!Iiltll! liT II --III-J-+IH+_il--I--+-H, I

H4+H+H+H+HcH-lH+H-f'M+j<'l--+++-f-~'l-l ) 1 - I- -HH--11 -I- )+i~- I+H-!H+ttHlr; ~d- -i-IT H-H --I.!(- . I _(LH+_+++H

..
JULY

19 H-i1+t#rt++tI--l+f-H+l-tt+-H-I-++*I-tt+Mf-lHt+-IfttH--if-+-tt+l+-+1++I--i++++-++I++WH-++'M-f!-t+1j-j'+'+t-i-H'++H+-H-i-,-:-1+1-1++1+1-++*41--+'+t-cH+-I-H--i+H

29I+t-+t-I+H+H+f-IH-+-I-f+l-H--H+t"::).~tf-t~' d'~1-'t-1HHi;,~:=tttf-;,-+I-H!H'H-+-l-',t!'it'~+'r-H-I-+-i -H-+1-H+--'-4+R~,,*:~m-Hrl-+---HI-H---+HtHI I+HII+L-HI-+++cf+:~-:HI+++-IH-~~-y+-++"+-ilf~ _+[1H'-,\--':HI++--1+++1

9H+++++H -H+-H+H+.I+I--l++-H-l-l-I-H:-!++!-1iii-I+l+H+H---I:+1+1--+:\+++---1-+-111+*'~ H~ kl, -H-H-j-H+tti- H-H-h HTi! rlr 1- -l

1+H+H--H+t+I-HI-H+++H+++-H+++-H-I'++I!+-f+++++-,IHI-I--~-m ! ,I I-I -Hf I U II- I TI' iii! iHi-HI+++lcl+H+I

. I
II
I

I I I

I' ,t'

I
1-H--H-i1iH-I-rr1-1r--1-1- -I-r-t-I H-tt-H-rrt--H--t-t-t-r-1-11-f-++ll-f-I-f-f+--f-+++H'd-l

l+t+H:+t-Ht-H++H-H-I+t-H+t+t+H-t-bH+itt-+t+-t--\-lc-!+H-+-H--+-t-H-I+H+t++1+-H-t--\-lrl+\--H!tt-++-Hrr1H+-H1+HH-H ;.+++l--l++I-++H1A+H-+.'l-+++++++-4
I
,.1 L'II I I

II I
r I

II -'---j-i''--t-I-t-H-tII •i I
H+l-1-H+f+H--i+t-H+f+j+t+++l-llft~I-t--tr.l-l-+H:tttt-t-H-tH-I f-+-f--H-t-cH+-t--jH+-H++ltl I '-1 T +l-'-c- 1- ,}'-I--I-H-i--H-l++-l-l-++N--I H-I--+++H-I--!+I

I--H-H+H+IH-H--+++-I-t+++tH H+H!tf-~'-1.11- --;i-H/I+11-1 +++I-++-f-HI -++1 H++-++H+Hi-·-HI+jH~"--jn L - +, 1+t i:: --1-;.4-1-4-+I-+/-!-1-I-I---+-+-1-1

H-H+++H-H~r' t Hit IL i : \ i i,1t -j: I:: I 1}1--1+ ii df ':i-

,E:ach vertical inte:r"paLc represenls. one d.egree~x-'aJuenhen;and Un".: frad:tonal p;ar-ts of 'II- degree arc illdicated as- eX}lctly as posslble in the- plotting. of the curves. r-:..ach fifth

degree j$ t'ep:r~~ntedby 3. sHght1j~ heavier' line. TIle 1:rahsverse interspa<::eslJ1"dosed by the" heavLCt line,,; I"ep-res~..;ntperiods of te,", _days each. ;:)5 ~nrlir-afed by tbe dates on. the
Jeft..h:Jnd side oE the plate. The lighter rran!H'erSe Hnes:, intermedra.t~ bepvc~n'thc heavier ones,. -aTe.lntemled to represem: the tneart of each ten d:"y,:. and the c.u.vcs of tcmf,eE"~

ature.are plotted "\Vith Tercrence to these line!1=.. The left-h::t.nd ,"~t:rtica1.JiviSlbITrs: deVQted to tb~ a.~r-. t"empcrature~Cor' _s881. [832. and "1883. the ,,:!l~ddJe divistOn to the: ~Ilr{ace

water temperamres fot' the same "ears, thus permitting of a comparison 08 me two; anome right-hand divi5ioo to the -wate-r'"temperaturcS' for 1884 and] 88.::::
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EXPLANATION OF OCEAN TEMPIlRATUltE CHART No.3.

CAHYSFORT llEEF LIGHT-HOUSE, 1"LORTDA.

Loculi,,,, oJ .lafiOIl.-Carysfort n"cr light- hOl1Rl' j~ locate,j 011 the outer ~.itle of Carysfort Reef, in frunt of Key
L,,-r~o) auu facin!; tll(' Straits of FJoridil. It, is about 1,,10 lllilcti lwrtlJeastcrly from thc Dry TortngaR liglJt·h<nlM. The
""nj(;r (\c"J){)n~ rUl,hJly fn1ln n,r outer c,Jgr of tIn, r<'cf, attainiug ll. ueptL of fill fathoms within a distallC" of nl>ollt 2
nd lc~, TIll' 100·fnCIJ,.nl Cllrn, is ,listallt 1l1JOut 7 mil..'~, am1 tIl'; axis of the Gull' Stn,am uhol1t 27 nliles.

GeQgral",ical posil-i"...-Lal itu,h" :.:,,'" 1:\' 1:," k; 10llgitnde, EO:> 1:':' 42" W.
lIppa! of1mlfl·.-Thrco fed.
Rc"'.'lc of iempo,,,lm'f.-,\ir, 11,;0.'" (f,;,O,5 10 i"P); ~ndlH''', 1,,0 (71'"'.:) to ElF'.,,).
Tho tom poratul"l' is In()l'e NfU a1,\" at 1'.1, is 8t ..t iOll th:l1l at tlw 'I'ortugas, bo(.1J as regard~ tho air und 'I'l'ntor, Tho

nil' temper",tlll'e is rdat.iv<;Jy lower thrnugl1011t. tho )"oar, the lUaximum belll/-: 4P lower at Car~'8fort than at th" '1'01'­
tUgllS. The (">rve. of snrfafl' tGlllpaatun' am l!lore r(·.gular, lIuIl aro vory uniform f"r all tll8 years, II.pp"rt\utly indio
clI.tin[l' tbat tiw vlae.e at wlJieh the obs('nat-ious W,',Io' take" WlIS well suito,l fur tlJ8 purpose, althOl,gb the depth of
-water WilS only::l feet. The maxilllHlll ~urfa('e il'o,pel'atlll"'; wo.s practkally tlJC~alllC at this elation as a.t t,h~ Tortugas,
UIIJ ('"""ctI. tlll) nil' m,rxinJUm hy ~p,,).

TIlL' low t-eJn\l"ratuI'('.s recor<l"d at tlw Tortul!as for Mat'clJ, 188t, an<1 li:ovOTllbcr 26 to D"combcr G, 1&~2, wer" also
observed at ihi~ l>illtio!l, though ;n lI. relatively less d"JP'\·(',. cspecialJ.v as regnrl1s the former period, During the first
part· of "Marc.b, 1281, l,ortherl;r and tJort·bwe~tcl'!ywinus l'rt)va,il<,(l, wlJile l1uriug the latter part of tho ~a.me month the
w;mlR werc \-ari:,1)l<.', llnr111g tlw tN' ,laJ's ending Dec('mll\'r fi, lbA2, tlle~' \\'''l'{\ l"oatl.v from .the north aul111orjhCl,~t.

T/I/>/e ~/,(,,,,il'!J the di noc (;011 Of tire ',c;nab, by (jlladra'IIR, for cad, monlh- of thr )feor, bri,,!! tilt Illfalle of fire yearH' Qb8/'T~ati(lIIB.

=Q;,'::", =t:::1 F:.~'J~~:'"-L~;:-I ';;"_:" r;:;, IA~I '"E.':m 10cl00« >r~
Northealll.··· .. ·1 8.4 11 I 8. ~ i 8. 2 n.6 i 8.8 i e.7 i V.l I 1~. 1 I 16. 1 18.1 '
So<lthca.at -. 15 7 lL Q • 12.8 10.1 , 17.1 17." j 17.2 I s.g 1 8.1 7,4
So<lthWNlt_m 1 2,6 2.2 L51 :L8 11.4 i B.2 UI 2.3 I 11.6 8.2 2.3

~~:,"I ..... - _ 4.8 8 "-. fJ,4 lUi! .8 " Lf i 1.8 8,6 tJ"
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OCEAN TEMPERATURE CHART No.3
By RICHARD RATHBUN

Station: Carystort Reef Light House, Florida.
Representinl!" by meanS of <:u.-ves, the temperature of the air from ~88( to ~883. inclusive, and of the water at the surface from

1881 to ~885, inclusive, reduced to means of ten days.

l!:JO"LANATION OF THE CURVES: __ .88., .882, 883. _._1884, _ _1885.

(]SSUED "IN 'I 886._1

'.ll I i 1-1-. H- I ~~'I . 1 _L! . I _I i! I I I •
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. 1 1 I H++HI H++'H+H+M+1-1-H+H+H

10 I , I, I II
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1!0 I I I
1.1 I,. r t-I-: ~l-.', I I ! II-r1,"li' hH:+:,++++++++IH-l-H-f-H+tI

80 lf1-++fft+++tHrt+H-t+H't+H+fti'lioH+tH+HI-ttH-l+t-rtt++++H*H++H-f+I+f~rnd+-H+++f*H+H-f+tf*H++H-t+H++H-++-H-i++++Hf+I• If i II .1 I j WI I ; I
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H- 1 I i UJ III II, I i I.li I U. : j 1i II L I L'J. I!LLJI_UU~ i
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19 II \ Iii 'InTn i! ! II I i ': mrrn, I! II, I 'I rr, J !,!, 'm
illlH+H+H+t+I-IH+f+H-H+-H

1
:+'1 l j-h- f-iT-K1-Ht-H" :iii:: I::: Iii I: iHI+i+~Lii+:-+H+ H-HI" H+

1-l+H+H+1+H-JHH++++++++1II " ' q.L .Lj.lI~J 1I L II II ,+_! ,I 1I W-W.l~I!-,_!_1 IILl.W-U.l L~IJ Ij,J L i' I 'till! I
8 I ill !! I iii ! ':IT! ,ITTI rill ' II: I ,! I' II!! iii' I." ! III rn. lit"

bATE. AIR TEMPERATURE~1881-2-3. _SURFACE TEMPERATURE, IA'9I--'2:-3 _ "SURFACE TEMPERAiURE 4 tS84-5 ..
55 (If)~ 63~ 7.o Q 75- ,gn Q

8fj~ _'1~' cn (L''; - 7d '7,-;- rw' g,1j ;,J If') 63-' It)' 7!j,°· 80' S5~

..

•

..

:MA1/.CH

..

OCTOBER

j' "'

t
.~'

+
L

55" 6()" 6&'

.Em:b~inl;l;!'rf':-~~pl"e~Dt;;.one degree J;--ah.re:nhci.t. and th~ lr.R:tle:mal [!~rrt5 of .a degree aTe imf"u:::atcd .as e:xn.cr:l)'·«s pos!;ibTe in the plottirlg of the curves. EacJ~ firth
~~~n!Sented by IT J:Jlgbtly 1n'!a.vier Jine. -- 'The tr.~:nsve:rse: in1:Crspa.(;e~lnclaw.d by the. heavier lines rep"("~pr periods of teD days ea.ch. as indicated by :the. dales on· the

:reft.h:t:nd side uf the plate. J:he lig.hreTtTami.versC: lim:::s. intenl.'lEclia-re betw~ tht'.: bea:\."leJ DUes..are intended 1:00 represent t1re me~.a Df each ten uay~and the. curves of temper­
.s.D.TI:e::ate planed wi.th 'p:':f~ to -theselin:es. 'Pm left-hand 'n!rt.i.ca.1 di...-hn\m LS devored to ·rbe a.i.>= t~rnperatures fOL ~SSl. 188.2; and J883. thcm1dille division to the surla~

~ tem.Pera:tlI!'e"s rar·:.!:J:f! sune.~ thas~ 01 .a~ of ~ nvn: -and the' Dgh:t-hand wvi5i0n to tht'S wa:ter' r~pc:ra.n:t.res for 1.3-84 Imd ;[£35.



EXPLANATION OF OCEAN TEMPERATURE CHART No.4.

FOWEY HOCKS LIGHT-HOUSE, FLORIDA.

I'o~iUQ".-l<'owc~· }{ock~ lighl-1liln~() lS built, on Fow~..\" Hock~, whieh arc joratcd ""'I'Y near the uort,bea~tcrn

('X tremi t.y or tiw Florida Reer~, ",hoI) t (J mi\(.g aou th"astel' I,Y how On,pc l"]orid"" ami 23 miles I1 ortherly from Carysfort
JW"f, TI,cBe rocks fire on the western si,le of the Strai 1.8 of FI"rida, in their llOrtlJrrn' aUll nfLrrowest portion, some.
~imC8 caned tbe snuits o(Berninl; tbe eu~tern l;oriler of Wl1icll is forlll"a l,y tllE> nort,hwestern extremity of the Great
HJJ,bJJ,m,~ Dank. 1'110 ligllt-l1ouse is sitnak,] on tlli, oute!' <'o1ge l,f the rocks, which lie dil'<lctly in front of the widest
opcuiug to Kc~1' .GiBClty"e Day. Depthg of" to IG fUlLom" Ocell[ c]oHW ttl tho JigIJ!; 1'ilo IOO-fathom Jine is distant only
abo\1 t ~i III i]".<, II n <.\ t 110' axi .. of till' Gulf' Stream aholl t 24- mile ..,

Ge<lgral'hicall'UBition.-T.atitI1l1f', 2,,° 35' 2[," ~.; longitndl.', t'(lC (0:"'- 41" W.
lie)!l/! ojlfaler.-Fh·e r""t-,
NanfJ6ojte",paat"r".-Air, H:r' (Gi:P to 2lF) i surface, llP.i'i (700 to·HlP.:",).
Thc..., is nOHll'amlh'e·],V ]it.r.]" llilferenefl hetween the temr,crat,nes fit Fow,\~' H"e]'e am] CUJ,..fori TIc"f, lh08e two

.t,atioll., loca!(,d ooly 23 mil". "'J':~r~, heing more closely feJatl,d tban aro ei tiler of t,hClm to the Tortugas. The :lir
h,ml'crat Ilrcs runge .~Ii ghtly high"r fit this .. tation thUD at Cilrysfort, hnt the surface curYes correspond very closely
tbroughout ".atb year, tl"" gn:'rtt.e"t difference nt any poriod being only to or 3", 'rhe mOr!) prominent irreg-nlll.ritiea
in tlJe sllrf;~('e cun'os at oue s1'at.ioll are almost iJl~'(l-riahlyrepcatr.>d in thOfW oftbe other at the same period. T}1e ang-Iea
iru]icating low tell1pernlllrc~ j"r ]lJar('h, l~i:il, n..., more prol1ounced hero than !It. Carysfort, but those for the la.~t part
of 18·~2 IH" J,'s~ 'Jl!lrk,'(l. TIl(' m:1xim~lIl nil' and BllI"fa{'.c temperatlire" at, this st.atim, are ... el'~' nearly identical.

Table showhl!l tl,. rlirectio!1 of /ho "·i.'III1,, by 'lua.dJ"wd., /.)1" each "'01111, of ti," yeal·, bdny Iile mean8 of fil'C yearN' ob~e,,'alio""

: ;: I --"---~--~._-~ "I --f~--- ,-
Quadrant. !JanL1Ary. ~I~ Jr".~~~n- lhll'ch.! Apl"n. II" .lfay. ! Jllm~. July. .An.:.:u~t. &~hPteUl~! Octobel'. )l°b'·E>nl

L

., Db~;kn.
I ~I:' ~ i ! ' ! er. : Qf. - .

K<>rt\r.oa.t. ...... :~:I---II.-l-I~--8-.9-'1'---9-~;;~ ---(1.-.- ---e-.-7' ._-, 13, 51-----;;;- ----;;-. J2. 2

SOutheaot........ 13.1 : 10. S flO. 5 12. I Ii 11. Sf lij.9 l5. i l~. 7 P.7 ; 5. j 7. I ~. 2

Sou!hwcot. ..... ~g] 2.31 402 1[ 4.~ 4,4: 5.6 6.4 4.4 4.4; 2.8 1.4 ~.l
!I·<>rl1JWe~,=_~__5_,_9 __ ,"_,a.~ I 3.7 i 1.9! 1.1 1.3 1.6 1.5 i 4.a 5.!! 6.&

1'32



OCEAN TEMPERATURE CHART No.4
By RICHARD RATHBUN.

Station: Fowey Rocks Light House, Florida.
ltepre.enting, by mean. of, curves, the temperatun: of ,the air from ,~881 to 1883,.inclusive, and of thc~a1:er at the sud:'ce jiom

1881 to r88.1],· inclusive_ rerluced to means oL t.en days,",

~PLANATlON OF THE CURVES: ---~88., ---~882, ~883> -'-"88+ - -:I885·

(I.5SUED IN 1886.)

20' 1 : I ~ I .', I JJ i J I ' I "H' ~! I Iii' I
, ! I :: : i: I I: i: :tH Htt-t+i-n-:-H-:-t-I-f ,H+ Hi' \ I ' I II I I! it! -1-1 Iii!
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r+- ! : I ' I' . fI ii' I! II I i I I ,I I ',nt "J:. ! I! I I I FiI i I I I i:Ut,
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:FEBRUARY 9 - I I' "'!, ;! I I \.. I' I • I I I ! I I! LilJ.i tl I I I 1I I ! I I I til I I ! . If
II I-Itrr ! I ! I I I I I 11 I Ii,II i IT; - Ii ! I I I I! ! I I I fill I Ii' ! r, ,
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110 II 1

80 1--W+++-l-!f.l.+-I-l-~-I+t-l-J+l-+t-l-l+WhHti+H-f++-H+1+1t'm++ltt-+ttH+t+tftt-ttl-Hittt1itttiitttrtttttttttttiitmHttrtft1tH11tt11itl
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29 a.g-l+l~I-l-l-!4++++4-1-l+l-l+J.iI-H-H+-H4\-1lJ.f+jff+l-++m++-!+HH+l++++I-+H+H*H+lMtH+H+hH+H+tH+H+Hlr-+i ++-t+H+t:H+ffit+t+H-t

J) 1-H#H+H+++-14+f-HtH+tHttH-I+I4-hIVl-t+HH+tH+HH+ttt+H:ttHttHit-HttHi1t1ltttttffirtttttffii-tMittlt
I

T1_ H-tt1iiTH+1ttttllit

ill1-H+H-l-+iH+H+-H-l--H-l-t+1+i-H+H++H*I+t-li+rH-tt+tttt--t--hftttttiittHttlHTH+Hl\1ittffi1t-r-tttfttHttitt-Ht-HI ttiHt-Httttt.Hiti--l

291+1r+ti+-~++l--H-#4-H4+1-HH+++I---H+-hm++H--l*H-1+t-tlH-t--t+t+t+rt-H-l+tHrl-tffirHl+Hi-H-Hl+tffi+f+t-t+tt+t+t+rttiittH-tf.wHfi

I i I I I i J "I I I I, III. J II I, ~I I II I,'H' ~ .JI'H+-rt-t+~++t-t-H+t+lrti 'i I ..-, I 1 I i I : :T I . : ! I 111 'l.
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AUGUST 81+if++++H-+-t+I+l--l-+t-HH+-I+I:++++-iI---H+f1f-H++-H--l-t++rH-tthH-t+tH-l--t+t-H+tffiH-++-HHfttH-l-H-t-H+rtHi+ttt+tti-t+t-H-ttii+ttif-H1I
I
tt.",H-t-J

I I ~lsl--l4+J.++H+I-++-l--i++-l+H+l--I+HI++-IH---HI-U-H+H+-I+t-l+t+++tH-++t++-t+H+H+H+HH-t-1rrt.-f--t+-H+H+1nj--T.tt+tt+++-tj+,H+jH1+H+"n,+HThi,rtfjH-t-l
1++++-f-+++H+J--t+--J-H-m1+H++HY+tH+t-H-t-l+H-t+HH-I-tH--t+t-H+t-tt++rH-t,T!tt-tt-I H~ I+t+++t-i:-H-I I t-.t-H+-Hc-i-i- I I i I I iii -- Ii

DECEMBER [, I I' ! ... " I I ! I i I . 'I" J
IGH-t~--H-I+HI rt+ I fjl : I +- I : i~ I :,! I i j' iN +1-1' ;ir ltt-l--t+H+ttt-t+i

'J L I I I ft- I I I ! I H-IH H+H"+'i,+lH'1-++++1 I i +HH VII II
" uH+H-+HI1+l1 II ,i,' I W' , III1 " I II I11I IT I r I ,~rt+ttt-t+H++H

~ WSW m w w ~ w w m ~ ~. ~ W ~ A ~ W W

Each er-,jcal jLlter~pa:ce ['~presentsQpe, d~grf:"c FaJ.renhcit., and [he fractlo!l::l1 (}n rts of a Jeg:n..:c arc. ...dic:ated .::\!;: C;QCuy as: ·p055th1e. In the pIottirlg of the- CUJ;::v.e~. Each. fifth
dcgree.fs represented by il'.s1ightIy heavier line. The tram.......''l::t""ge- !cm·-!'".'J.paccs jn.clos<:d by tblo: h,:,:aYier l.i:r.e~n·f:pre5e.n.t: periods of teo day.s ~""cli, as indicated Dy the: dates on the
Jeft.hand 'Side, of the plate. 'lbe:lighter tta.o.sv-erse.l;ne..'i, i'lte["med~d.t.t:: bct\vct:l. the h~avier o Flcs•.a(e iLlfF.I,dcd tr~ r:t.:pr~se:nt the nJean Qr eacll ten days~ ~nd the -e:a:r.:vGS of tenlper~
,utllrc::>re plvtt-cd wi.rJ-. reference: to d'1~ lines.. The left.-hand ..,e:r:tic.:~J dii'i~.rnl is dc'lt.O.t:et! fu. the: _ail" te-mp-eratun:::'i r";r1.8_S.r. -.::8-8'z and I..s:s.a, the midille &-';151011.. to the.s~
~ It:mperaJ:ure.s [or tim SUDe)rea.rs,. t1:J..wfpcr.mUting of i;l ro.m.p.ari:':ion...t:::lf 1be t.wa; a.lld ilie-cigl:u:.h.andili¥lliiQ.a. tu'tl:Ja-~rte~'!fur' l8.84~ a2:8S..



EXPLANATION OF OCEAN :t'EMPERATl1RE CHART No.5.

MARTIN'S IKDUSTRY LIGIlT-8IIIP, ~OUTH CAROLINA.

l'<NIilion.-l'his Ilg1lt-ship iij loell-tOll oft· t1lfl 6Iltrancfl to Port Royal Soupd, South ClU'oliua, Ilnd about 390 miles
northerly from Fowey Rocks, Florid a. It is allchored about 8~ miles from land, directly in front of Martin's Industry
Shual, frOll. tho outer edge ()f which it is dilllant a little more than 1Io mile, the depths between ranging from U1 tu i:l
fathoms. The lO-fathom curvo ill distant about 9 miles, th6 20·fatbom curve about 3"J mile~, and the 100-fathom
Clll'YO abollt 62 mile.'!.

at<£>grapldoal piUliti£>Il.-Ll>titude, 32° 05' (:n") N.; longitoude, 800 35' (01") W.
lJeptk of walu.-Nino fathoms.
Rang" of Imnp"ralur",-Air, 410.5 (4r,U to 88.'"5); surface, 3\>,' (470 to 850).
'l'heconrlitious infinOllci?tg tho temperaturl' at Martin's Industry Shoal ure very diff'eront fl'Olll.thollo provailiug

~t the }<'Ioritlll. Reef BtationB. The range of temperature is very much greater, and the tomperatul'e ploHiugB on the
chart form milch more pronouneed eul'VCs. The Burfaee ouryes, althongh more regular tban those for the ait', are
ueurly parll.liul with them througllOut each year, aud the tliffcrouc(l \>etween the surface and air tcmpcrlltureS are
soldom grea.t. '1'be maximum Bnd minimum tClnllcrn.tllrM UN: noarly tho Barno for both tbe ail' and 6urfac'-', tile Jut­
ttlr haying a slightly smaller range than the former. Tho maximum temperatures are abou~ the Bame hero as at
FolVo}" Rocks, and CllrJ'8fort Reef, but the minimome llre over 200 lowor,

'rabl~ ,y]ww;nrl 11/6 dir'Jdioll of tlw wind.!, by quadra:nls,Jor eack mOllth af the year, bei"!! I.h~ m~atl8 of five yeRT~' ohfrt'ati(}~8.

----\-.--.J . i F"btll· I" II. I >11 I: i
l

5<iptem. Nn'l'etn. I Docem·
Qo., tonto . _""t~'1 ar)', ! .....arc AI" I Yay. 'I J'lIle. July. Augo.t.. be.. October. 1>el·. bet.

---J~--- -------- -""--. ---------------.-----
'Northc"".i .. ,.... 12 U.3 7.6 II. 8 11 7.8 7 10. I> 15.1 17. S 10.8 to.
SOll.th.....t._..... 4.' 5.5 1.1 7.8 9.9

1

10.8 7.8 7.5 7.1 4..5

1

8.1

1

4.1
SOtltllwe.t....... (1.11 (1.2 10.~ 7.1 7.1 11.4 18.5 aa 8.7 4.2 3.11 7.6
Nortbwest....... 5.3 a.1I :;'6 "4 2.4 L5 1.4. 2.11 3.8 3.8 8,1 6.3

184



OCEAN TE.MPERATURE CHART No_ 5

Station: Martin's Industry Shoal Light Ship•.South Carolina.
Representing, by means of curves, the teInperature ot the air from. 1881 to [883. inclusive, and of the water at the surface froIll

1881 to [885, inclusive, reduced to means of ten days.

EXPLANATION OF THE CURVES' 188., .88". . 188].

(IsroEn IN 1886.)

-.- .88.t. _ ...- .885_

AIR TEMPERATUIlL 1881-2--3. SURFACE TEMI'EIlATUIlE. 1881-2-3. SURf'ACE. TEMPERATURE..1384-5.
~ r:~ -0· "o~ 50~ -5~ 6{}~ 6[i~ 70~ ~ 0" 50".55- '-00'" ~"7 5 ....g ..

19 ++f'iif~Hf-++'I ! I I LJ I ! I I I'l..;," I" I I ii I-l-~~! j I,~:,' !' I II 'I' ( 'I", ~I", Ij!+ L J..!..I ! iii
-I tH',! '1" II , I, I ~I 1 ! I II! , • 1t' ! ' I III

MAROH

IMTE.

JANUARY

,III L+JI J ;: : ··f -i +If· LL'-+H·:+FdH! J'.: : :: i!
2111+t~i+++-i++I-\.-I,~++l+l-HI1++i+++++-++-+++I+H+I-++t-l.++lI++,HI++-HII++11--1++++++-;"'11'1++11-+,+I' +++i+,1-1i1ci++++-m---H4-+-H-+-I+-HI++H++H-+I++-1,_+_H~I-+_J-+H+-+:&-+tI..
slIl-I4'I·l+N-+1--.llt:fcH++1--f++++!.f-jI, ,e-tI+Hf-++++I+11-1'F+Hcl-l-l--I'oH... ' I 'I I I I I Ii! 1I I .I,! I I I II

1-l-\.-j.l--H-I--111
1

1,,' I~ I' IiiI I i II ,I I~~ Ill, --I,', U-----" illl I ~ L!.l -LH+l++!-!-1-i-++1--iI-I-:-+~I'+:I'r'1'1:
FEBRUARY 9 1I I I IT. II' I I I II I I I II ·.1 iii1 ,i

+++. 11-1-1 I " I Il!1 '1 1 ! II I i iif' IL I-4-JIIJ~ I~'H--I++rn<l-til-H+HI-H+ r-I-I-HI-I+1--IH++-N1 1-I-I-1+1=,+: lit! III' II I II: , :111 ~j II' , ! I I! 1;-1 !

BllJI"I',E!MJJ 1 , I I I '!JI++f+l-++++H+H H++I-I++H+++J++l--IA"~+I+tI-t+#I'-I+HI#!-!-H+r-HTH-t+-r-t-!-H*tt+fil1*++H+rH++111--H-I 1-t+1-HI-+-H:+1H1c+1+l-f-++HH:-1l

-a-uLY 9 I' ;---1 II'" ~ ---+HH'T-~I--I--H Ilii -#i H-HfH: 1\1'

191-+++l-I-++-I--1-I--I-IHI-H-+-:&-+1+1-&-++-1- '1-1-!--J-++:I-I-~+JHI,.-r"rl+HH+I+-I' Hi,-+1+'+-1I-H:. r'i· +i-i-H i; i :: ! ' I, :; -i-1HI,I+I-I-++'H
291+l+t--l-H+t-I++++-H-+++-H-+++H+-1+H++HMf¥Hf+++-H'-l+l..l..f+++-H-t+++t+t-H+1+H-++tI:+t+-H\tI-tH+ttH-t+t++-t+t+++tl+f-thH-++ti+t-tH+t1ll'

AuGUST BI-l-!+t--I+-I+J--H-+++l---4I+'+-I~l++++J~1t:ti ~1td~t.~ttlf~+L+-H--fJtLi+-:·HiH+++-H+H-tl-Hrlf-tH-tl+-' t++1+H-++tI+t+-H1 :HtH+t+-HI+L+'H-Ic++tJ-~~+-:-f·H+:t~~~t~~~~~~~tt,~~~
~- I~' I I I iII -_L +~ -i I .1 I I : I! 1+11-+l;~h'1-1+1+-iI-I+H-I+J--,I-I+++I+I--I

rt 1BI-f-l-HHl-4+je++++H+H+l+f--I-H i+H-+H+HJfH'-+I~ I-I-HI+I' H+IH'~+:'++ll+IL!.LLI II 'IIII +1· 'I'n:,I,. \ '

" 28 1+++f-H+++iH+++l+t-l-H-f++-Htl+H+ttH-H-ii*{-#+-H1.-f++-H+tHiH-+*IIIH'tl+-'Hc+'tHH-+T+n!'H+tH';ifi--tH+tt-H+I-H-++tH-t+tI-H--+t:I--t++Hf-f+tH-+-Tt>fIH--: i - +Lfll l ' ,) + ! ~,

17 ! I I I
I J 1 I I i« 27' !-I-!+-I-+l+l-I++++I++++-H++HH++H'-¥f.:+-H--M-++If++++I+++++--l+++I+l-H-I---l-+iH++H'--f+-f+.,/\1--HIf-H-t+++t-H-+++++-f-t++t-h,-t++-H+l-H--t++f+t-Y.lNtttl

"'UI I I I I I ! J..L l--1i+t-H-+'l'i+1---Il+-H--I
1-IH--l-++H-++HH++-H+t+-H++-J--H-++f:H'..+~f-+:fj.4IIH4+t+-+-~4"'+\II-~HI++111+H/ltHf-tI/+t-H-t-t1j-i1-H++H'+l1---Mift-+-Hn-I-Hi-+1rrm't-H-+!++H1-+!+'tt+t'-+IHlftt-bA-t+Htl++HOaTOBER 7

H4+J-,I-l-+-I+I+hI+l-+++++H++H+tlf-H-.~I14., -~,,-, +,- 1++f-j-t+4+l-t+IH+-l+f-fMKEH++-H:+I-i-+-II,lH+t-I I. ,.1. LLl J-LLI-;.!.f-l4-1---H+!olr++J-j..1
or 17 ,r iiiIii I 1 iii Iii I I 1 ,.

1--l+-J+H+I-~H+I+H++++++,.t4i"I-H'\++II--il+.!I --!~' II. _/J/: I' -l- if I 1 I L ..)11 ..I L--'11_1.1. ~~IVcf..e.l"·:H'-1I- l+H-+-f-.I
R 27 II!I I'rr Tr { ! I ! II! ~'I Ii'

~'UVEYBER fl +- +H- t ,: +1 I: ill I 11 +11· ",I++H,+W'~ '~,-t- I .,-+~
,. ~.I+HH+J+H-H+H+H~.:!4 tf-++-J,J.IH+1-H1-H-H+1f--i1+1H+I+HI-I-I+I+1-~ -f·-I+ I: 1 I -!I.H1]1_-W-1Uf. . I LLl-rlfj_'

.v II,I I II I I I ,r I I' I I: 1 I!! ,'" r ! II !
I I I' I !fi, 1~ ',' 11 Ii (Iii 'll~'li li/ll/I!

.j,.~++-+,..r.'SfH+m+H+I' II Tl - II II "i' -rH1-1 -ITfrtlitr;;-'nltlllliTIIIPl

DEC'EMBER2:~::::~~4~LIIII>~~,;~~lt!... ill·l~ 'IJli.lrll ~'~'~li+:I' ":1' JII,!,i~!~J~,:c:A;I~'LJ 'Il"T:Jt- ~I,,'+'~I' ..L
I
'l-I I-

1
j I: i ;:"~}-:J~I!!rrlm:ljlmt

::~J.J..I.'w,'f..L.J.J..J..Ii l-J..J..'!-U..Tw+.J..:;,.J,!'.w.J..J..-1w.~.J..'i u.l.J..HL.U..u.-fJ.J'~'i".:..1rw.+J.J~u.r'.;..rHI'-l.-:H,'-J.n::1:::11:l:i:::-!-+i-,-~+~.:..'liH'.J.+~I:+:I:i+-'.uIII-t-,-·:It:':+:·-:--'j. ~1-t!I·~ti··* j'!;i -!ilfmIfHi1+,
55~ 60" 65 g

70~ 75" so~r;o'-' !:H}~ 60" m~~ -10'" 75~ eoo; [i0 6 5u~ .(iO~ 6Ji." if)" 71","" BO""

Each ,'cniC';1.1 imerspnceTeprescnr3 O!1.C degree 'FahrenhcTt.-and Ul~ 'fractjonal pans of a ue~n::e ::ere imlicatcd as exactly a:e: possible in the- Il1auing' or [lie (:urves.. Ea(:h !inh.
u.cgree ;'5 n~f'[' ..~;,:entP.d hy ::L Slightly 11f~vh::"t' line~ The 'traflsverse. huerspaces inclo.:;cd by Lhe hea.... ier JiBes repreo;cnt pcriOlls of len days each, a-; indicated. b~ the .i:laI:es (In "the
left.hand side uf the pEate. The IIght"t:r"tran5v~(":'l.t:line,;;, irlte-r-medhlte' herwcen' the heavier" on-es. aLe 'intended -to -r-epr-escllt thcmr.::an t.}! each "ten ua:}~·, "and lhe £unrC-.,,> of ~mpCl"'­

'atune: 'art{pluttcd Wilh reference to these li®s.. 'Ihe left-hand vertical division lS l.lc\'"otcdw the:. 'ai, telTlpcra:tuI"'Cs for '1831~ 18l:)2 ,and :n~.;s3> the mi(ldle divl'i"iUn.."t'O 1:he.."!Ou~

"wa.ter temperatures foe the same )"earn. thus "pc-rnllttiDjl of a .c.a01parl~QI'l of the tWO; an(l th.e. dglu-hand divi:.;~on to I.h.e WOlLer [Clllpcrature<::. for J884 and [8.85.



EXPLANA.TION OF OCEAN TEMPERATU1Ul CEAB'l' No.6.

RATTLES:'JAKE SHOAL LIGHT-SHIP, SOUTH CAROLlXA.

l'moiti01l.-RMl.1esuake 8ho;lllight-shil' ig I'Ill.ceJ ,just IJ()1'l.h of the ('utrauce to Charleston HarIJol', South Carolilla,
Im,l Ilbon t 56 mi]Od llortbelLsterly from }farti u's IodU8tl'y light-ship. It is anchored abont 5 milll8 off shor"" anol 2
miles off tho I>hoals of the 8~Ule name, between which an(l the light-shill there are dl.'pths of 4 to I) fathom~. The
lO-fatln01 C[lITe is di3t;\lJt abont, 11 milos, the 211.falhom curve about 30 mil«s, flml tllt'\ lOO-fathom carve aloout 50
miles,

Gwg!'aphica! position, -LatitnM, 3;)') 41' ((1(\") X. ; longitll(lf'_, 7iF 43' (10") "'.
DqJ!h ofwatcl".-Five f;ttholns.
Range oj lemperolure,-Air, 4\0 (4,-'''.5 to illio.,,); snrfaco, :'\80 (470 to 85t:).
The range of temperature at thi" ;tation is nlUlllst preciselJ the sao:w as nt Martiu's Imlllstry, thero being ;) dit~

["renee of otlly half a {legrefl i11 t b(' air records. The {'ur'l"CS as IJlottNI 11.]80 agree closely at the two stations, both
fiS rq.::.rds th,!iL' general f~atut""~ lu,,1 their <1etails.

(Ill.\<ll~,~;·-=:"~:~~~:~~~:~:'.i~~a-~h. i'~~;;;:'i'~~"y· -:. J~no. "I J:lr. ~i Ang~t.! 8c~.m. iocto: INb~~'I-D~~~-
:;{)n)JC.,~j - J2.1 1J·JI 1 j R~! lO'B: /),71 t1',i 1uDI J3.~1 n,! 33.91 lLP

SO"lhc""1 -- ... --' 3 5.8: u.8: 6.9! 0 I 8.2 i 0 I 8. 1 1 10,_1 '.\1 4.6

1

3,~
~"ul]",e"t....... 8.5 (\." , 13.3 ! j~: 0,4 I lJ: H.3 So 3 i 3 I I.D i 4.0 B. 4

"' ..'t1I"'~~~__~:~ __ 5.2 3.1 L~_.. _.~; 1,6 1 1.41 .8 I 1.01 2.4 2.7: 5.B I ~

I&.



OCEAN TEMPERATURE CHART No.6
By RICHARD RATHBUN.

Station: Rattlesnake Shoal Light. Ship~ South Carolina.
ilq>,-cscmting, by lUeans of curves, thl' tmnperatuTe of the air from 188] to 1883, indlHive, and of the "Wate& 3t the surface from

;,;881'tO 1885, inclusive, reduced to :means of ten day.-.

EXPLANATION 01" THE CURVES, --181\]. ---:s:Slb. ---'f.ll8S. -~'f.8S4. _ ..•- &88S-

(Iss""" tN ] SS6.}

..

't-ttffif'f+H-++H+I"H'++H+l-H+i-ftTH ~.~l-H+I-IH+H-!-tt-;ft+tH+Hrt+Ht+H-t+H+ili'rrH+tH-t+H+tH+Hi+++++HH+ttt+Hl-+r+.t'l:+t-f+t-H-f:
II

'90 H-1-+tI+¥+-I-lWf+ttH+t-Irt+\+t#1:wt++tt-f+tlH+tH-I+f+tt+t+H*tt+tH-+t~tlH+' ttt+t-lH+1mffiH+tttrn-H-ttttHtt'ri1dT'r.tttttffi'tl
~i~' i, I .1 -i-r r 1-,-m-rrt-tl'Tr.t-hIT !+hl+r

a(JI+J-+tl+t+H++cH+i-H+HY+H-+-H--l"t:l:-mtH-1+j iH+tH+t-I-+tt-H-J+i!ftH++H-+ttftftld--l+tttmit-HttH+HH+H-++H-t+t+t-+tJ+fi ,l1t+ttl+H-I

81 ~ I I. " -{ ~I _. +L. 11'- J I. +i, _LI tHtrH-t+t-t++H
101+-l+1--'\-I-I-+-l-I-*~l:H::t+ikhf.~-l-H*-H-l--1+1-++t-+++-Hr+\+-HH-l-t>ld-+N.:H-:\4"'=+'I-l-H-++H+++l+t-H++-H*H++++++-:1 'It-\'~"\c'ci\--r; t-j'rl+H-t+-H1rl+Tt+tH-H-l-I

. "Ii.~ , '. ! . _I ·t+I++·+++++I·LI':Lill. - I U.L ~
110 I',., II I i'LlI' I rill

H++H+H+f-.I++-I+HLf+,t--t+N:-PM+t++-H+H+-Hf-i'-+H+HI+++Tl '-J UII I: i II I pLl 1-' "'r'-H+t-++++I
110 I I I I I II '! ' I
tH+H-++H+H+tH+H+HH+~lctiffi+HH+H+tHffii+IH-I. "+-H-+H-++I~I-\-'l:-tHH H'H'I-H-H+tt+++-ll i+H'IH+\m+t-t'+;rH,:""m+1j-j'+HH-t-I+tttl

.A·H+H:#R:+-i4+m+H+HH+H+~+H+HLH-H+-H-t+H+H4+H++++-ttI+ti%rtrtt++tH+H-+hH+H+I+++ItHl+nH+H+hl 'f'ffiN-t.'-HitHfflTt-1-I'''r I I I i \ r,

...

..

...

&dlYerhcal i:nter>;p:;;.~~~ n~pres~n~s -one- deg-rcc Fahreriheit", and the -fra-etional p:attS- or. a d~gree ere -indicarl':{l a::;- exact:1y as' possihle in fhe plctting. of tbe curves.. Ear::h!flffu,
degree is rcprc~ntedby a. sllgb-tly hea;:iet" line. The tt'a.tt3-verse_intcrspACc5~indusedbyctheheavie:r lines reprcsent'·perrods often daY9 each~ a<; indlcated by the dates on the
Jeft.~hand side of the pIa"te~ "l11c .lighter tran"',\"er"-C li ne-s,~iri.t-if!i;meUiate -betwe~1l the beaVZl?'4 ones, ;],re -intended to .represent.. the mean or ca,(".h ten days,' and-the curves or fempc[:~

awre· are plotted W~Lh-·Nferenceto the~e Hr!'es" The left-hand. v.el'"tiCal divLsion "'9 "de:'~oted t<J the att' tcrrtpe~at.ures-fot' 188!, J 8~2 and. -fg8.3~ me" middle divi",ion to the 9urfa.r.e
water remver:uures fer the same years.. thus perDlltting uf a camparisotJof the T:RO; .and ·,the -right..hand dirision" to the water teUlp~rat1.L.esfor t..8S4 and .,..s8$4



EXPLANATION OF OCEAN TEMPERATURE CHART No.7.

FRYING PAN SHOALS I~IGHT-SHIP, NORTH CAROLINA.

DblleN'U'S: D. \\'. MA.'-:SOK, \V. R. WALKE/{, J. II. DOSHER,J. D. DAVIS, G. D. 'VAunm, H. SWAN.

l'o8ition.-Fryiug Pan Sb"a]~ light-ahij' 1s l<Jcated about Gt nlilo!l frow the outer extremity of tbe main part of
FryingP,m Shoal., abollt 17 miles SOllthea~tel'l.y from Cape}'ell.r, Kortb Carolina, alld allout 108 miles nortbeasterly
from Rattlesnake SlJoullight-shill. \YitLin a fadius of 3 I1liles On JIll sides dCptll~of 61 to 11 fatboms occur. Tlle 20­
f.. tLolli uurve is distant 21 mill's, the lOO-fathom cnrve 36 miles.

Geographical po.itkm.-Latit1l1k, 3.1° 3;;' (00") N.; longitm](', 770 r,0' (04") \".
Depth Qfwat,r.-Ten to 11 fat horns.
Rar>ge of temJl","otuT~.-Air,410 (44° to 1'5°); snr(ace, 33'-' (49'-'.r; to 820. r".
Th6 curves of air temperatnre do not differ csse.lltilllly from those of .tllO two I'ree·"diug Htutions; the range of

t.,mpera.tnro is pred.wlJ tlJ<:' sa.m~, a.ltl"'''g]1 U)(I u,axiruum and miniruulll records are cadI ItO lower at tlJi" "tntion.
The sllrfa.ce tellllwfutUtea, bowe'i'el', llll'i'e a more limit.ed range 0.'1' toO, reaching llcillwf the eame maxImum Dor mini.
IDIUIl w; at ll.r.ttle;mako Sltoal.

Qn&drant. :.rilnnal"Y. I F:;y~' March. I.! April. I' May. I .runa. .rilly. AU;;<Ist. i 8'1r:~m. (Jctohel'. 'Nb,:i:"'1 Db~~-
~~~~~_! •

NortheE\St , 1'--13-.-5 ~-1-1.-1- -~l-l-I~'--s-,5-1~~D-~~~-8~~.~~10---;-;I~

Southeal!t. __ _, 2.2 4.5/ 2.5 j 2 4.1· 8.8 1.5 8.2 5.1

1

• I 3.5 11.2
Sl:mthwee.t •.•••• 'J' 11. G S. 4 16. 8 11.2 8.7 ) 15. 2 21.1 11.6 6.1 6. 7 4.3 i 7.2
1\...,-thwe.t.. .. 5 3.D 5.7. !I.D 2./1 1 •., 2.2 L5 $.9 8.31.._. ".9

If:l8



(YCEAN ~rEMPERl\.~URE C:I-IAH..TNo. 7
By Ii:-lCHARD RAT.HBUN,

Station: Frying Pan Shoals Light Ship, North Carolina.
R.epresenting. by means of "uTves, the temperature of the air trOIn 1881 to 1883. inclush'e, and of the water at tne surface from

t881 to .. 885. inclusive. reduced to means of ten day•.

EXPLANATION OF THE CURVES, __ 1:SS'l. 18S~. • '1883. _._ ,SS<\. _ •••_ ISS5.

\."IS'S~ "IN :l:886_)
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HadJ. ...-erl:l~crll irrten,-pac.t.: TP.pre~"e'rIts c:m~ d~ee "Pahrenheh., and the ·frac;th'HJ partS pf a deQTl=e .are mdlc;H,eA ?,5o~ ..'tTy ~ pns-siUc m '[be l?l'7trin~~ of the CUTV-CS. E::I.ch fifth
Q~ is- rcpre.sent-cd by il. ~lightly he.;l.yh~t Ene. 'Thl;''l.rdn!~.... er!'ie ImE.''TSfl-aCL'S ind;j.c;ed IJ}' the lu~n.vfer Hoc,> reprl~~cnt peri~lds of 1~n 2hrs. e:lch, .a.s indi~~;ued by .the n.ael': un. the
}e1l4.tand :nd-e ~of the pl~.. -The -ngl1ter trans\Ycro."'l::"~liEl';!Si!uteT.mc~lia.tebetwc!~n t1H': h~;:;.v'i,,-rr f1TJ'c.S'. arerntendet..1. tD~rl"e~rr...i'lmrtTe:n..,. -of each ten (t.iY':>i and (he cu::tYe5 'of ternp:eP.
~m"C p1oncr1 ~:ultTI:.fc·.r-enco"'ta'11reS'eli:1~S:.. '1111:'. ldt-hr£ru:i '\·crfcca.! dh'-I::;tOn i-s I1cvotG] to: Lh-c ;\fr t:f>IT1r~al.l1;~SJfnr I~3T• .:fgS~ 3.fJd lSf,j.. th~'fflj,Jc!1e Jivlslqn to t1le sud!:J;d:)
~iU=' n:.I,I.qnS"atun;:~ for 11nJ S<lwe ~rs. tb.L~ pecm1t6ng of a.. caT'[!patl5Ort of th.e twa ~ and the t'!~Jr..rrnnddivistan to fhc! .....att:z" tempcr<ltW'"CS for r. 88+ a.nd' tSi} S;



EXPLANATION OF OCEAN TEMPERATURE CHART No. B.

CAPE LOOKOVT LIGHT-HOUSE, :\'ORTH CAHOLIXA.

Locafio" "1 ~/(di"n.-Cn 1''' Lookout jig:ht~housp is iMtu,tcd oll tlw taMerl,\' s!Jore, [acing the 0POll oeca", abollt :>
/niles nort.h of ihe pxt.r'>lllity of Ca}>c Lo"kout., Xorth Cnrolina, auf! is alJOut PO wiles l1orthcustcrl~' from l'r~'illg Pan
81'01\];; ligln-sbip. The sandy ,bore "]0l'l'~ g"ll,l1Ja1J~' /,,1' ,""Lout half a. mile b"£or" " ,1"l"th of 3 fatboms is read,ed.
The lO-["n,mn purv" is \ll"lant a.hout " l1lije~, 1.1](' '20-fnIl101l1 curve 21 miles, :1l1d the jOO-fatilolU "urve :{" mile~.

Gco!lrapli;call'0~iIi"n,-LatitIHjf', :.\4" :\7' (~(l''') K.; lilngit\lllf', 76" :U' (26") 'V.
])''1'1k "f 1M/{,r.-Oll" f"ot.
Range ()f 1(')!!l'eraluN.-~Air, ·1 F (43'" to H<F); surface, 4i!~ (420 to ~4.'O).

TIl<' ell r\'e~ of ni,' tC1l1per::>tul'e eOM'('"!WlJ rlmor() 01' les~ do~ely wi til th,,~,' n[ t IJ " tLre" I'I'f'cerl ing sta ti ons; Ill>' rang"
is preeise1.v the ~all"', /lild Ow maxiwulll IIIHI llliuiullllU reconls are eacIJ lmt I ,1egT"" lower than at l"r~'illg Fau
Shoub. It- willI", "u;nY",l, JllJWCYfT, that the snrJ'""e "ur:,,,,~ :lg:ree in llear]y all thBir rldai Is wJih those of l-lw air.
J,avill~ ,'s~e]jti"I1~' 11](0 HanW range, and Leillg much lliore incgnlnl' t'l,un a1; the threl' pr"(",,rlilli! ]ight-Hbil's. This i~

dne to till:' fad lhat th" ohs"rvati,,"~wel'c wade in s1,,,1Iow w~,t",., dose iIlSllOrl', Oil a ,','ry gl'",luall.1' ~1"JliHg I,.. ;!,·\..

---- -,---~.~-:-_.._--- ._------ ------_._~._:

Q'I;I;Illlt'<'lut.

NOTt·h{'!../l;loj.t. _

S""the'Ht. _.
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.. _------------_... ~ .....~--_._-------)--~_._-----~~,.~.~

}Il\'\:.~. .Tnl1~.! ,Jul.v. :\. t Soptem. I (ktoh(lr. i Xnw,Lm~
~ • .Eo U~U::' , bel', _ i beT'.
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OCEAN TEMPERATURE CHART No_B
By RICHARD RATHBUN.

Sration: Cape Lookout" Light House, North Carolina.
:Representing,_by means of curv"",me temperature of t:be.air froII1J:88Ito x883, inclusive, and of the watenat the surface froIn

x88~ to 188£, inclusive. reduced to':means of ten day••

BXPLANATION Ol!' THE CURVES. :<88., ~__ xll82, , •••••••••..:x883. _.~ .88..: _ ... - ISllS.

(lssu=' IN J 886.)

'I

o1'H4H-H4-H-H-'l-l+H-'l#t+I-l+tHH++I-H-+-M.f-H+t-H-+++H-+-l+tHH++HH++t-I+++l--I+++t'I.'t-t+HjHi-l-++HH-++t-I++++-I++-1+l-H+I-+-H7¥N-14+-H

191+l-++H-++HH-+++-1-1--1-tH+HH+t-H-I--I-t-H+rHtr*l+t-tti-t+tH-ttt+++t-H+-f-H+tt-Ht+-H-++tII'f1,.f--,.H,-++t-H++H+++-1H-++-j 1f+++HH++-H+-PIr-8-+.!H~·

291+11+++HH-++t-I++++-I-H++-I++t+-H-+-ttt-H-H-ffilttj!/;:\t-H-t+t-H++++I++t+-H-+-ttt-H++t-H-t++-MH-1!t+'H-+++-H-+-H-H-t-l--l-+-H!++++f++:+,t-.H-+++-HH-I+M

I I !f I

::I-H-t'++iH:-J.:-f+I-H+ L ! ,:J i I: Itt- :: Itfh - '11+ +H-H-H+H:++~m+H4+-J+JliII

J. II ~_ L"H-H++-f++HU _Ui l \' l-ilTI HI. I.,f' , liU..lLlL lil..l,i'H!1+H+if1l-H+t+lJ
I I T' I ,-r- rrd1 I Ii I ! I . 11 TTl nrc- ! I

1+++++++1-+H
1
-l!o'-H'H-H1

11
- i I H+ H-H+ +-[-1 III f1*lI\~ I: : ii' Ji+/-IU 1:1 J ~.~: ! I H+ TH+f-H-rt

11 'i! ,.~' ~ 11'1ll! I I I ,,) i 1 ), I,! ) ! LU Wi )I: i. L I D{ .! irl IH'i-H-t+H+H-f(
'Ii' iTiiI i m I I I I I I' i II I I I IIT I I ! I Iii I I I ',I i Iii;' , i i j

.21 , , I I ',i 't. i I " I, I • I _J I_!_.:L· .[L.I ' i" ' . I' ii' 'I ; . . I '1-rTI-H+.tI1l. !··+··L.\--H-8--i-1--H-H-1tl I ! III .I II , ,1, Iii' II Tr+ r\"-rt h-i 1+ ttil-,--t-t-H++-t+-\-.
811+++H-++Hl-++-bft-if-if't,~cTl++t"H-:!*H::+II t-H+t-:_H1+j_-HL,*'-H-p--;-'"ffiH+-t+-l"-:-J+..t+fffi~~·tH'H'+ __+-l--:--;cffi+--'-+tt+i-t+H:.j)+-:H:+I+tit-:+++:_!ffil+II+HiTt-'-j_i-ttntf-iIH,tt~~:+if-rr:~'1..

lGtl-i-H+i-T~+H-+J+-,'t-Hrrf-l-~+-t-f'ioL..t-N-H+IHf.J,#:I-H-iHI,+H+H+I-H+-I-H-++++Hl+Hi'kHr' +_HU+_.f>l1,j.o'.~Ju+H+)++++-J-,--++++++++I+++I++l+:Hl.LL+1+-II,t+i+H1h-,+~.I--++'*'*jT-T11++t++t-i
I I I I I I IT 'f 1! 1 'I ... T I I ! I ,.J I I

2U 1+l-++!-H+++-H-++-I-Hr++~:H+t-H-+t+-i-t+++-H-+-H-H-++f--tH-t-+++-I-I-+f't.!df't;t-H+++H-+++m+++-ti++t+-H-+++-m+t-t--ft+t-t1H+rtti+tt-H+rt+-H-I
, I _U J"'-.J. I I+J.. i'- '1.!J1I-i='f+t+H+H+Ht+t~I I i II IT",j+1 H-1-I--i--H-"h-11-H+t-H-++f-I-H-1-+H! I

tI'J Wr+t+f.JH-I-tf-i--t--t1+H--t1+I+I-Hl\,;H,-t+-I-H-t++--HmWH-tn-i--t--t-\+T+-I-+tt+1-+tft-l;:kl-WH-trrm+t-l+t-t+t+I-+tT-H+tru,-ITWfTtt.±-m-rrrrt-t+ttt.

Dl-H++t+I++f+1++-I-H++Hi'++++-'+++t-I+t+t-HH-H:~H-j-t-HI+jI-J+l-f.hH-1-f.f.f+f++.f-ji4+I-'1-H-H-/1""Pf-I'-t+H1' H1-H-t-H-I-++H+++HI-+++l-HH+l-H-f#W-!-!l.1
lDl++++-I-I+H+H-++H-++H++-H-++-i-tt-W+H++t+tt\lfj++H-I-t-H-++-H-f-++t+rH+-H-++-+-11 -!+t++++tI+l -M!1'<1-m11+1h++t-IH+++++H++J++++I++H+-I-H~

I I IJ llt J 1LH +++++H+'Hl-++f-t+++t+H-H4+Hf-I+f'I.
21ll+-\+l-'~+-H-++t+\+1+-'\-\.+1-J+++rr-H-++-l++'t++WHltk-Hf++t-H-+++-1H+++-lIc\+-I+\+1-I+\-¥-1c-1++-'H-j-'+'l+l.4-A+-11-+-\-'+-f-Jr1++-H-++J++.J,-+.I-++W-++++t~H-!-+4

W- ill --f- ++t-t+t-j-+-ti'-f'-j[\~JH!Hl -Ul.. I I 'UW-"LL 1'~-H+H+tft+Hi+lH+H+HoI.
AlJGm:lT llJ+l..J+H++-i--l++:HIH·+1+-il HII -I+1-+++t-Hi-++-I-+++H-++HtiH-!+:!-Hi+!T+-H-+

'
+i +-141 ++-H1't+++-J++I-+++-:H-++-H:+~'1M'+.J-I-++-I-i-;H-++-H-+I+'++++,-I-HH-++-H*H+f+I-l,lq1/ I I LJ I .[ II "1 lJJ' Ii , I \ ,II I I

H-11+++t-:H-tt+-H-tI-++1H-+t+-H-++, I I " l-: I In i ' I I I-~ ". - Ii, I I I-H ++1H+H -l-Mf!+l

OCTOB......•._.ER_.. 7:jl +,1- :' Id:~'ff f!-'YI I II ri!1 II liTH )t.J.~J 'llll-H-H-H- !: I~_, ,-- " i.,.' 'I'" , , " , ,,' "1'1 "c::' "" I" ." "i II L ,fl' ,
u HI!-++W,+++Hf+f+t-HI-fI+I-H-++f-I-H,- ' , ! i1! i H-iHi 'tt+- r"j.! I._ I~liT -Jrl- ,!ii' IIlI I I' '

1 i' I I - I I J..llL W_ -W-U I U,.l_ +~JJ'if~,-'-I-1 jJJ, ,..Ii-I.. i . TL- ..LJd .++II+;I~Y'I"+mH-I+H
2711 ,1\1 I II Illi m-Illi 1111 IflY, 'i IT . y1 IIILli

, 1.1 U~ ~I i I I Ii' I ! 'i ~_!. JL 'rl+C+ -+ I} -Vi,~.i. L. + I -D.- --~ - i I.-~ U.. ..1 lItI W+H.+t++-I
"ROv:F.YBER e ' .. , I; '" 'I I! i I I I I I " I I II " i JI, 1 " I i I I, I II I IT;" T i'

ii, II i I "I' I I 'II. : lii.1 If ,I J 'I' i I i+ i L i" I' II' ,
16t++-H-I-i+,+-H I-H+l-H-I*j,i,~_.*t-H,j,f-jiti-~ Til ,II ,I-tn- I Ti)-- l.W-! :-It T ;,: I1~ Iil'n I - ["irf I Iii

I i J I 'I I I! i 1111 1.1)1 ..k '!' I I 1,1 : H" 1I 'L H I I~fiii
26t+t-+I++H1-+++H'"1"T+HIH+W~~+-H--lT:-,t- I lTn; TiT' l--:f" I-it TI,-II TiT fiT! - T -ieh I' I

DECEMBER &hlrt'-;-!HI+H+:",I,1rl+H+11''r-!;:'r>I*'rt+TH'-+I-\-!Irt+\-\:'+!H!+++J~'rt+\-\i+t-Irt+"i-+\-~~ mT··~~~ ,] II'C/ JiT'l\_iFrr TrH, -:H+ ~kltl+~ ~: ~ t t+++··H+1H1+H--l+14-i--11

L1- '..l ++++++l+H1
J,J·H,...~. 1,,[ ~ J1-1·1 -Ili-!. f J,1W1'.IIT -If. )_1.;.'-:Iiuk ~~-w.111':1.__1__ill~ r'~. L. ).1 1"'1-+1H+\1+1H+t+rrH

" ~6 :! ,I !~J: i, I I II I' f fi iH II;; ill-li-;~Il i IT: 1I-.! : J ,1: :: iff i: :~ll '0';'1 ,I :+~I "ti! :JL
811-1+11-11-++,+Hi'if!l!' Ii-Hil If: +'., ,I T 1-;1" ilj;rllirnin Iii r 1TT1 trttii-n :IT(rIT II "I,rrH, -+++-I+IJ

1<5" 1i{, 55" 110· 65" '70" '75' !<5' so' 55' 60" 65" 70' 7[0 !lc5" 51)" 55" 61, Em" 10" Ti1'

SEl"'.1'EJ,IBER1:~IMI++:MIL-H-'H-H:+ttH-I-+tH-++++-f-H+t-H- iF 1- I ~ I; t I I H., lit I i I Hi+!+l-m+l-++{Hf-H(!-'I"
a.~' i I I, , , , I , ' IlL I I i -J !,~ 1 l' II I I Iii I
"I , il r-- fri 1 i +- -in I i I I 1Yri- If I L I i-" - t·· +feH:4-'+++-{--HW-f--H+-J+l-J-li-l

..
H:AOOB:

...
f'

..
.A:PRIL

..
. ,g;..

,"

ff.. :>· :

t~·~

. "

"
J"ULy

Each Tedica1 ituerspace r:epresents one -degree E'ahrenlu:it; and the fractional IJarts oC a u.r,,;gree. a:rc iruJir:::ared a5ex~ctly as possible in the plotting or" :fh~ 1l;UJ'VeS,. "Ea-ch. tiJIII.
degw-ee ii,g; .repr:esentfi'ld by a sl~ghu}' heavier line. The lransver:Me rnre:rspaces "inclosed by U1C 11.cavJcl"']hH::ol -J"eprot:.set\t pl..:riods of ten.. da.y~ e3.(;h, a"l ,imlicated by tne da~ em. 61e.
left-hand side -of the f11ate~ -The lighter trallsverse l~ncs. in.termediate. between -L,c lR';avl,,~r ones: arc intended fo rcprc~nt Ihe.:: mean of each ten days, and the curllCS of tempe#"

ature are pkt:ttOO -wiih reference to "these lines.. ' The left-hand. vertical dlvision is d'<::\loted tf:J the: aJr .t.'~rnper~lu,TCS: for (3RI. I Bth and. :r 83 3. the middl~ LliviStOL1. tu the sucl1u:e

-waf;e:I: ~t;w:es fQJ;i the sarw:. ¥ea.J:.S,~ peocitting 'Q£:;a.CQ.lD~ or I.he tl!r'Q and. the" JgL.tJlaJJd... divLsjon to the w.ater tem[-l{.~ratuce:;; fQC .1884 a.nd .iS8s.



EXPLANATION OF OCEAN~TEMPERATURECHART No.9.

BODY'S ISLA};D LIGHT-HOUSE, KORTH CAROLINA.

ObStn'fr; Plnr.R O. GALLOI'.

LOOll/ion (4 s/aU"".-Thik jiglIt·house i~ sitl1ate<l ncar Ihe soutberll (')](1 of HOtly'tj JBlauu, lJorth of Orl'g"n Inlet.,
Nortl, C(Holin", lllUl is auollt 3[0.~ miles uorlL of Cap/) lla.t.tcras, and al'out, 8G miks umU"'llktor]y iron, Cape Lookout.
The shon, is kimilnr to t1\:11 at Cape LooJ.:nt,f, Kand.y, aud BILeh'ill~ vi,ry gradually 110 ll~ to afford lout slight t1ept1vl of
wuter n(,ar llllHL The la-fathom cutn, it! diBt:lllt i! ",ill'S, the QO-fathorn "nt'·,· '14 mile", :\Ilfl 111e !nO-fatbom cnrv"
3f\ miles.

GeogJ·up/!ivlIlpooWon.-LlltiuHlc, :If,'' 49' 07" N.; J"n~ilu([e, ",0 33' 4!J" \Y.
Depth 0fwatCI'.-ScY«ll to il feet.
Range of lemp"ratnre.-Air, ('40 (:170 to (ll"); ~11Tfa..<:>, U:lo (:180 to lJl0).
The mcordB for thiB station ~how un ~xtra(lrdintn'yrange of t<:>mperalnre. ThL~ air and ~1llfare CuneB are almor;t

precisllly alike Illu} iUfJiC:Lte the B:Lille runge of tempcr:l.tnre for both air aud ~urjiJce, witliio 1°. Tlul l<>weBt Burface
temperatnreB recorded :1.1'1,\ prouably the result of ('iJ.rek~s readiHg; tIle higLcr ones indicatll that the olHwrvations
Wet,) pt"babl~' made in 'l"ery shallow and qniM wlIler, <.liredly iufluellecu l,y the ~nll'8 rU~'8 during-the hent of summer.

The highest mean plotted, !}lo, is 2-;0 higlJer than the Illaximum for H'e air at the TortUgllS, lind 4'" high('r than the
air muxiulum for IIny of the otber stutious to till' 8<J11th of .flody'B T81I\n(1. TIle surface maximllm alHo c,,'~ee\J. Ihat
of (Oily "I' the more Bouthern Iltations l,y 4:j;0.

Tallie Hlwlrill[J lhe direction of Ike lVind8, by /fuadl'ill,I., for fUr/t mOil lit. of til e yeaJ', beiJig tI,e meQn8 oj titre" '!Iear~' oOurI'lllion•.

_~_- ·;;~~~:~nt. jIJODU'l)" F:~~'! Moteh.] AI,dl. !__~Oy. i__~une. :~~nIY, _'_~Ugu.t, II &C:::'" !:ctO~~f' N~~~~ .. l~'
Xt>rlbe••t 8.4 8.2 9.6 12.111 14.11 10 9.~ 14.7 15.4 15.9 KG 1.~

&mth"".t··- .. ···i S.S l 50S 5.1 6 I S.s' ~.S 5.7 7 I 6.7 5 I 4,4 i 1>-3
SO"t,hw""t_._ ..• ·'1 10 I 6.4 8.9 6.7 9.1! 11.5 13.1 7.9 i lI.S 5.~ 7.3! t..:i

~~~~.::_t. __ .... lI.ll 1.:> 7.4 6.2 2.31 1.~ 1.9 1.21 1.1 38 9·~1__.~e



OCEAN TElVIPEH.A'rURE CHART No.9
By RICHARD RATHBUN

Station: Body's Island Light House, North Carolina.
ReprescntJDg" by llleans of cur,,-cs, the tempe:r3turc of "the air from 188I to 1883~ inclusive,. :and of the- '\.\~ater at the 'Sur-face fror:"!

I8S! to 1883. inclusive. reduced to means of ren days.

EXPLANATION OF THE CURVES: -_'_.SS•• ,-__ r88z.•.........•883, -.-:1884. - ... -.885.

(lSSUED .IN 1886.1

DATE AIR TEMPERATURE, 1881-2-3. SURFACE TEMPERATURE, IB81-Z-3. SURFACE TEMPERATUR,E.. 1884-5.

10 Iii I !; 'I I'! i II' I I
! II ,II II': I

11 I Ii' I 1 I !:,' ! i . i ! . II I ! II! ' III I!' ' J ' , ,

111 H-t++++I-H-f:l.'If-lV+++-It++-H-I-H++H-f-++++iIH-++I...1;...I. H-++-41I +J-W'H'°f'4-i-'+-1+--1'4+++1H'1--'--;-'-H-f+i--H-t-HI 1-1-
'
+++-'';-;''-,-+w4++1-411-f-l1.4-'+-1t+++'.:.IH-J1'-+1++-t+t++++Ir++1

I l f, I,ll:: I, : I: I' :1+ I':: ii 'I:: I
llll-H-H-++If-h\,ff'I>Hd+t-H-1+++1-++++-H-+++H-f-+++-J-it++++t+t+f11H+J--H-H-+++++I-+++-Hf++++-I-H-++H-J-++++-H-+++4-I++-t-H-++++-W++J-H++-H-iH-t+l

i .,! i I U_! ',. "- 'I I II I 'I i I' i I
1-H+ti-H'-l't++-H-t++f'Nr::!+t+1-++-H-+ i I I r I i I I't . I I ! i I I I ' i ' I

J.AJSiUARY ! i: I" I ! I I I I Iii I I Ii I ! Ii! : I i 1L1:!Jl' ' , I ; " I" II 'I; I _~ L'!. ! I L ' , .1 ! , " ;: 1 1
:l'"bt:' i! II': II I, I 'i I: I! FQ..::t1: i~~ IC~d ~--. tI-~' C i ' i 'i I 111 T! 1-: :+ : Ii,! i

"j T-~, : !:, ~ I : :: .q, ,~~~tTIl -:~L:-~ :I:, I 1; I : l : ;r I !: ~ H-H-+-.!-'.-,-I \c-rl!.-c:c!~-+:'i,\++H-++-'-1
I ~ I I I i. II j! Iii! .J I ' I I ,Jji --U-;,.;,~ J.. !, : llll _L1.L.:: +LLLL,.i ! ' I I III " Iii

U
~ul+rf'lo<l~1H-+++H1H++-HIT-t,.:.r,l-H-f+'HI'-1+1±-HI!"'fYi-'-c-''""'--1+'1'+-,"'~''±+-'+\!"-tT+1+-1'-"-++t-I !' :-+'+'H:-+I+l-ri-+-H-H-+-i-j-i::-+'+'+-,HI-l-'-I ;; e--i' HI-ti+HI ii -+'-,-1+-Hf+'+1+-1:+;-1'+I+-lif++""";-+++-''--I'-t+'+-11--1-1.. au,.-, ,

H-l-t++-HmWI.H-t+H-fI4++-'H'-1++',.,1Sl~:+Hi+ II II. ii' f :i1:n,'_.. Li +,..:-,i,-i'-!-LW
i

, rl-
I

J i : iii Iii 1 II ! 111 I UII '. II I', ,
uF:EBR 9 !, N Ii 'TH-..L II1I I' iFf' ..... I' 'I I Iii . i !i Ii !I'. Ii!: !II: 1'1'11

11 I I 1 \ r r-t-N.,I i i 1\...Lf-!-f.+- r>1-1!~I+I i- W Iii i 111 I' ,i i: I III 111 i 'I ! 1
19 i "I ", i 1II1 "!:.,I ';~, !1!1 !\!I I 'illl Ii II! :i'l Ilil III I i I I I

" II I 11 I Ilil ii"t-Iiilill ,~;! 'I Iii Ii I II !II ,il' II:' Iii' I I I

, ! I i 1- 1I ! iii! i' I \: I ...; I! i, N. I 1'Ii ;illI I! I 1 1I 1 I II!· I ! I ' i
1 H-f-ttt1'lm#m-++tf'1-!-trn'+t++I-t-+-+++t1-t+rl-H-+-++~-+ttrH-t-++t-N:+++-H++-++1I+1-+t-t+-t-++t-H+t+t-t++-t+i+i++++im++-C++++-.,.-H-+++t-rtt+l, ~N.' !,' I : ,i i I rtl ! I I ,- i 1 I I I ii, II i! iii II

1-H--I+-H-'i-f">d+rt-1-1+-I-hietM-+,i,'l>:H--I++-,',-j,f+++,'!,- Tm I! I ,., I ': 1 !! i - T: n I IIii , I I 1Iii.

I I

H-++t-t-H+t++t-t-HI-tt-IH-+-t+t-t-H+-H+H+""-H'fto;I-+-tt++t-t++H+i-H-l--Hd-f-+1++++++++I-H-Hk!'I-lC'I<H-I+t++t-H+J+J-f+Hf+l-l-l+t++++++f+t.H+1H+JH-I

I

I
I i

I
. I I I II

l-H-+t-1rl+t+++-Hrl+l+I--t+JM+1-H-+-Hc-I+H, +1'l-+++t-1+I-W:.l4-'c-H--'11t -1-1, -H-'fttl-H+I-I-Ii*!iHI+Irl-l+tH*l1o'~tHM-'H+t-H+I-'H+t-H-H-I-I+t-H-Hcftttl

i I -' . + +I'+r-I-t!t-t+H-H+1-+-H1+: +1-1+ ~-H-,f+.··~j.oli'+t-I-H'1f-m+H+H4+I+H+H+H+H-H-t+H++I

fH·H-i-H-++++-H-t-H'., 'i+l++++!r-H+I--I+tI*j~I:L i:,,, ': t· : Kft: \ H\-+(++-I+t-H-H-+++.

"
50·

'EaoC_h verti:-cal interspace represents one degree Fahr-enheit~and the fra.ctional part!'!; of a degree: are indicated as exactly as pos51~e in the plotting of the ccrrves~ Each fifth
degree is represented by: a sliglltly heavie:r: ]ine~ The- trans-verse jnte~pace:s inclosed by thco heavier lines represent: periods Qf tell days each, as: indicated by the dates on the

Icft.hand side of the plate. The lighter transverse lines. intermediate bet\....een the heavier- ones. are intended to ~presentthe mean of each ten days. and the -curves of tempet~

"attire are plotted whh reference to these Hnes. The left~band "rerrieal division is devoted to the air temperatures for .J::88r"l. 1882 :ind r88a. the middle division. w'th.f: surra..:e

W~ repp;ratun:::s fQr the same: Jo.ea.r:o. tbw;. ee-rmitting of a comparison of the t\Vo; and the dghtJm.nd di~QDw the. water temperatJ.ues- we 1884 and JSSS.



EXPLANATION OP OCEAN TEMPERATURE CHART No. 10.

\\'L\TE]t(,I!:.) nTEJ: !:'IlUA L LIGllT-Sll II', Y/IWINJA.

.I_'J"""i"" "J 81<tliu".,,·-Thi~ l,),(ld ~hil' io un,.Jwn:d:! wi I,·~ ::>8. f,y _K j E. fr"", Willt{'J"Qua:rt~_rSboal, and 8t miles off
A"~,,\ot',a),(l!f' I"laud, ou 1.1010 coast of Vi]';:illia. I r is nl,oul, IlJi,hVl'y hd,ween CLeRapt'akt' Bay lIud D",laware Ra.y
"lJl-!'t",,,,-e, ,,,,,I "l,out I'!,:' ",ih-~ ILorlh "j" 11"d."·" J>;1;l1lO11i;.:ht. lktwH'H tJ", 1i~ht,-~Lip aud the mainland d~'pthK of'
(1,110 fa.f,ho}lH;' ~tC'cnr. Th~L ~O·fat.h(1Hl ~~llry.e it:! dif:i~Hllt at.•ont. ~(j lllilt..·~l dl~\ ItlO~fatllnnl curve nearly GO r.llil1~&

{;rofJrophicrd 1,n~ilj(Jlj.-·Laliru~ln~ :r;:..: ;"." {O:-V.'),r.;_; J.nl~~lndf', 7:-l f
• (I.W~" (~U''I) ,"V.

1)')'1"- "j'"'ar",".--T",, UIJ,I <:ll<'-l,alf fal.liom.'.
':"'''!W <If tM1lwN,/(rrc (III"r<'1, 1 to .'auua",\' l),~'Air, 4,~':' (:i;)" 10 de); ~udhcc, 41 u (ar>".!", te> 760 .5.)
\Yilll"l'-QLian<,r !:'hoal ligllr~"hiJ' limy I,,, !,<,~,)nl,.'<l,,~ the solltLJ"fllI"o~tof a third ~"r\~~ of ~la1.ions jn ",hi.,.], the

'llrfa<,o t"",p'·ni.l l1,." "dol",,, """,-,·,1" ;,," I"" aud witiliu tb" 1,,.,;-;,,01 "lOlled (Mnreil tn ,Jlllll':l~') "'!l~" f:>Jl (acee>r,]jn,l[ t-O

[h'" n,conl~) to'JH'IO'-!,\' :I;,"', TIll' burfaee ,~nn'''8 aI''' 8o"",wh:l1. "'~~ 1111;Jormly IJ1u'u-Ilel with th~ air curveo than at thll
mort' 1"01lt hi~nl sta t io!l."-;,. Inlt thp dHff':!"t"ne(;i:; an.~ .'[lot, ,,-err ruadiCtL

F~UrLl- I u, 'h I:Q.l:1- I Jl:.Ian.:· " I". i

6.1
-I.

DoS
11.5

I _.,~ ... -~.,- F" I~· ~-~·~~I l .

• .\ I '!II : T I J 1 i A -t I Replem· i 0 ._~. : :NOV~ll1' nee"",·
.~ lin. 1 .. ~y- I ~ un~. I n y. i up:u.,. I bl\r. i c .... ""r. i her. b<lr.

......._· •. I_~_·_·~ ---,--\-----~ ' l~~·__.,I------ ~."'---

i '"
8',1 I' 9,4 i H,li 7.51 ~.r, - 12.2 i lU.G I 12 I 7.5
5.1 i;,71 r"f, 9_3 6.1 ~fi 5.1 5.81 2.8
6 , 1 6, ~ ! 10. ~ Q. 61 14. 1 Q.51' 10. 5 ,. B D. D

D~J .6.J 1.9 1.B i 2.8 2.2 2.8
1

4.8 __g_._3~

I. 7 ~9.5 :

2.7
8.6

9.11

,
4JallUilry. !

• •• I

~I"llth •.o.al!'ll.. ~_"

~lIt]lwe~t .....

N{}l-~hw.ei:'lt._~. ~. r!

194



OCEAN TEJ\tlPERATURE CHART No.l0
By IUCHARp·RATHBUN.

Station: Winter Quarter Shoal Light Ship, Virginia.
Representing,. by means of curves, the temperature of. the air nQrn. .881 ro ,883, ~nclusi"e, and_of the 'Vater at the surface fo:nn

tS8t to ,885, inclusive. Tc;ducedto meaf!•.of.tendays.

EXPLANATION OF TIlE CURVES, _ 188I, -.882. • 883. -.-1884. _ •.._.885.

(ISsuliD T;>l' 1886:)

~+ J+
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,I 'I ~_ +
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28 H+++++++t++-H+l-+++-++H+H+H+-H+H+Hy.+-t-f-ll...et-<fiHo-tcf.'+MH+
1
-t-'1H-'H'H-+-t-HH-·--!-t-'-F-/1-H"i+H+H+H+'Hh++:Hi-J>"ki~+.ff-t-t-1H

1
+-H1 ,+,ft-+-I, 1-+'-+-+-+++t'+"+f-t'+t+1t+1-+-1~~~~:~~::

I ! I I !I! ii' I J, '++f-+-H-++l-1L,. 11._ i.
sEPTEJ.lllER-7~1~~~~~~t~1~~~~t~t~1~1--lt~t~t~:~~I:-+-++I"H+H--·+rHT+----H~_t+icf+H+H+-Hi'I+· f-I;_t+iI'cif-\f-l--H+H+t-l+I-'H-+---'--l=!++-H+H+H+rT+++<I4t++~~-jo'+'HHH-"*-j\f-I-I

17t+++~+1~+++H+l-++HH-H+:I-I . )fHt+r --I- --: i 1\ 1I +H-H)I+H..+I 1+ ±i+H+-wI-H~

27I-1+tH-H+l+FH+H++-t
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MARCH

.AUGUST

10 I I -LW-!J + ~ +f-H++-t+++t-l I't-! ++ +L!! -1'1<- ' ,t: :.! HHH+ HIi It- '-',-H-t-i:' II ~Hl+-++1h\++;i+f++++-f-H-t+H
20 I I L ! I W1 ii' I :'i-l- j ! ,I "i I I I I '.L ~ I I I

\ I 1\1 et, I ' \-I--iTi I \TjT~!IYTTji" ". II i, I \ I lHj+"i~+~++-t+a

50~=;~tt~~~;t~11j:tt~~~tt~-+--+Itt~~ttt~~!++,+-Hi1-!~--f_,-+-..i-i++t-1I--f~+!I+-+-';"':H-++F++1--f+H+-'1T;-:IH-++t'+!-~ih_,+I.l.Il..iH1MH+,+I.J+,+t+I-I-W_-,+WH-+++:+-Ir
rl
. -+-t~!T~H,+!lt:t~~Hrtt~I~11.1

FEBRUARY 9t-H+tttlH-+t+-f+tt+HH-+++-H+tt+H-+-t+HH-++++i-H--H-t-H+t-i-HH++T-t+t-tt-rl-J-t++-'-1H-++T-I-H-t+H-r---H-tTrit++-H-H-+'-ccc~Ht+H-i'-tttt-HTtTHi-tll

J - I f+++HH-++H-f-+f-H-f-+f-H++,f-H++c\f+ji·H -:I-I+1\+,\: -tt+t-H+~\+H-!II '\ J -H ~ ~ +HiH-+t-H4-14:-++t-Hil

191++t++-H++-HH+++'HH-++'1-JH+++-11-++++-1Hc+++-11-JH-++-HHH-++-tr+t~. Hc+I-LH++-+++-++I++++-HI,+t-I+!-H+,H-r+,H+ltHi++;-H!++-H~LH-_+HH-~+__H,*i-t+~H-+Hi_+,'·t+++++I,-+-_H-+t~tttt~tn~t~
. i ,! I 1 ,,'," I " ,I l.

PATE.

JANUA:HY

Each ...·cni-cal imer:;.pace represents one degree Fahp::nheit. and tilt-;' fr;tctio'lal pan!': of a degree ;~rc indicated.a~ exacdy a~ pv,,~ible in.th-e plouln[,;, of t!1"~ cLlr'."t:',;_ l~ch fifth
degree is represe:n'Led by a slightly hea.vier li"fIe. The transverse intcrspilLe-:,; indlJ~d 'by thchc-avi"er lines represent periods of lell days each, a.':i .i:l.dic:i.tnll;y "the date::: on the

Icft..hand ~de o/,)f dlf: plate. The- Hgbtet"trans..·er"e lines, intermedIat<:: lx:tW'~<~1I the 11t:~<Lvi~,r one.".,.' arc intended to represent: the mtan of each ten clap', and the Cl.ln'c';l Df temper­
ature. are plottcd ..,,,·ith reference to these it"nes. The L::ft·hand 1,."ertica! di\'I:'.iuli is dc\'ote(l to the aLr t-.:mpcrature5 for 1881, lS8~ and, 18-8:\. the mLddle ..~ivbion to. the surface
water temperatu:L"es for the 5::\me years, thus. p.er1Tl!tting :=of'a cQmpa:ri,;;.un or th::: two; ~pd··th~ right.ham]" divi.,>ion to the \yater telTl:D~ratures for ]BS~! :lmllSSs.



EXPLANATION 01' OCEAN TEMPERATURE CHART No. 11.

FlVE-FATHO)f BANK J,IGIIT-SHJP, NRW JEHSIW.

Ooservcrs; JOliN Rm~VF.8, DAKmL MANLOVE, WILLIAM \V, SMITH.

l.t",aUon 'd slalion.-This n!\"ht-ship is locut"d alJout J4 wiles from the nearest p~rt of the New Jersey COJl.'lt, just
eaxt uf Cll.Jlo Jl.1<ty, llorth of t.llll entrance to Dclawu,rtl Day. and a1",nt 56 Illilell. llorthcUll.terly from 'Vinkr·Qllll.rt",r
~h"uJ Jight-J;!Jip. It ill. nll"hol~)(11~bont llmiles ontll.ido of the lO-thtllom curve, if" a (1eptb uf 12ti.lthoIllS. Tlw 20­
raj,LouI "Iln-o is distant. l;lt miles, tho 100·fat!J.olu ,~nrvtl ,,5 miles.

(;MgrapMcal posiiio>l.-Lat.itn<!", :1~o 48' (\!~") N.; lungitude, 7·1" :HY (09") W.
Depth of wat~~·.~Twel,-e fa UWIllll..

Rangs of tempera/"rs (MardI 1 t,u Jlinnary l).-Air, 47" plY'.5 to 83"."); surface, 390 (370 to 76°).
Thtl t.mnpfTo.t.ures at I.bis sf.:;,tiol1 diJIor ~(}lI",what fraU! tho~o ~t "Vill(t"f·Qllart~r 8hoal, and not cOJ-,~tanny ill t,he

Hanle tlirectiol.l, Iwillg m'metimea alight'" higheT, at olh"rs slight,ly lowcr, duriug corresponding period~. \VHh a
ai ngl<l lTlark", I "leecpt,i "n, II"" amlln,«1' air t«mperatlll'N! nv"rage lower here; the surface curves are more nearly Jike
thoae fit Winter Quartf\T, Illlt ti~ not shflwao Iowa minimum in Mill colder lllOntba fllottell. An UnUHnl1Jl~' Iligh air
temperat,ure WllH rell.cbod lJetween June IV aUlII!!I, l&ll!, accompanied ml1illly hy aouthw"aterly wiuda, wbich are tile
provaillug wi[(d~ for that month. This extFlllt\ variatioIl i~ not olJ~<'rval,Je at the neigll1)(,rillg I<tat-ions, and it, ap­
I'''relltl~' had no in fiuenee npon the temperature of tim water at this placo.

.---··-·-·-----T--··--· T'" . ;---I-·------I~-----·~-~l~--I -1-
, , rebro- ! !., Se 1"hI· NO"ell)' Deeem·

Qaadrant. IJanaary. 'I' ...y. i Marcb.." .April. i Ibj·. Jun.... Jnly, A.ngu.l. i Eer. Octobor. ber. ber.

o I' I 'I I"",,","._.._._-- ··~'--------l--"~--- ..·-'--:--,,--~.'--~-~
}\oI1;h....t ...... __ 1 ".~! C.l 6.:1 I 6.8! p i 6 6.5 D.a i D.4 i tI 6.8 4.~
Sou th"""t I 1.8 ; 2 9 ! a 7 ! 5.2 ! 6 j 'I 6.5 , 5_ DI 4.6 ! 4.. 2 2.1 B. 2
SoutlJWCllt __ ._._-1 7_8, 6.al 6.8: 6.6j 10 12.11 1(..1' 10.5 11.7' 8..6 11 D.'
~~rt~~e~~~~····1 H.41 1l·~.I_~~'L ~~:; 3.1 .. 21 3.8 3.81 1.& 12.11 12.



OCEAN TEMPERATURE CI-IART No. 11
:By RICHARD RAT.HHU.N,

Station: Five Fathom Bank Light Ship, New Jersey.
Representing" by· :Dl..C8.:wJ of CU1'Ves, the 'temper.a.tur-e of the air from 1.8-8:.1 -to :-:.883, --jn~lllsivc, and of the water -at -tne surface fr:om.

188 I to 1885, inclusive. reduced to means of ten day>.

EXPLANATION OF "l:HI!: CURVES' __ 1881, ~__ 11182, _ ••• _.1883, _._ 1884, --- 188S.

(lSSUEb nr 'f 886::)

AIR TEMPERATURE, 1881-'2:-3. SURFACE. TEMPERATURE., 1881-2-3, SUR,ACE TEMPERATURE.1884-5.

II ! I I '~ I\y. J ill I ! .' , " 'II l' I "I J! ii'
IIIi) it ·,:',jD.'I'T 11,1 Illit+; ;1"'11'11 11 i' I I IT" ~d

i 1111""", Ii,: I TIT I -,\1 Ii I 'II '
i-I-l,-lmll-+,-I-,+-WI' rl+l-i+++:-!-i-iI-+I+:-H-+I+i'i-i-i'H·~i~I+i-i-iIT"fl+t-f-i1,H.! +-fH-I.j-fi-THI+++-~-H+:+-i ~1"H';'j++!, +-1H1+,++-l-li..
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II i I I ' I
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,Eac1l ,verti~l interspace represents one. d~e Fahrenheit, and the fractional parts or a degree are indiGl.ted as exactly as possible in the pl-otting or [he curv';s_ &ch fifth
degr~ is tt':lJresented by a slightly heavier line. The uansvefse" interspaoes inclosed by me, h~-a.liier lines represent periods of te .... days -each, as mdicated by the dates on the
left-hand side of the plate. The lighler transverse lines, intermediate between the "heavIer one~ ;I:re intende-d to rep~~nt: the mea.n of ea-ch ~f\ days, ::J.nd the ~\l!rves .of temper'"
Jltu re,: are- plotted with reference 1-0 these lines.. The)e"ft~d",ertic.al division is devoted to the-Aif .temperarures for J8SJ"i,-SB.2 land .lBBJ. thl=- middl:e djyj,sion to :the sutIace
water- temperatures fot' the same yea.rs. thus- permitting.of a comparison or the two: and ~ -right-hand division to the w3Ler temperatures fot" [884 and .l8S5·



EXPLANATION OF OCEAN TEMPERATURE CHART No. U.

ABSECON LIGHT-HOUSE, NEW JERSEY.

ObMt'noer: A. G, \VOLlI'.

Location of M<it;on.~Al"'(WOll lil(llt-lwufre is located on t,LO} 1"'ll()L in front of AtlalltiO} City, N. J., lIud just 8Outhof
the eutl-'ull"- to AIH<econ IlIlel. It is 34~ miles N. hy R ! E. of Five I·'alhom Ilflllk ligbt~abiII. The ahora in front of
the light.house il< faced Witll sLoal/<. TI,e lO-fi,tbollJ CUl'\"e is iliHtO!lt 6, millo'S, the 20·fatllOlli curve 34 mile8, t·he 100­
fatholli curve ,0 miles.

(l8I1f/ruphicaI1'0rition.-L..titude, :J9" 21'::;D" N. j longitude, 74" 24' 52" \V.
Depth oftratcr.-Nine to 15 feet.
Ra~g6 oj It-mp~oture (MOTCL 1 to January ll.-Air, 460 .r, (33° to 790 .5); Aurfae", 45° (340 ,5 to 79".5).
AI thougl, Inca tNt on tho sLort' of au in let., protected l'y shoals in front, this at at.ion affords more satisfactory resultl<

than ei titer Body'll Island or Cape Lookout. The ranges of tcml,,'raturu given above are eMentially the same for both
the alr ",nd surfac", hut if we except the 81ll'fac\' cur",; fOT 1885, and eompat.., ooly the air and Budllee curvea for C(lr­
resf,onding ~'''ars, 1881-1883, we find tbat tLe lUll::dmum for tbe air eX('ced~ thut f(l' the Bllrface by nearly live degreel<.
T\,c mm ,\itiOll" l\'N'l, t.beY"foY"" ..,. or:!' umr:-11 t \ie I<1\IDt> lit. Al""eulll 1\1'1 at 1"h'" }'ll-I hom 'Rank, and tbt'> lI1\yfael': N\l'vlOlI ant
llenrly as reg'1l1 al·.

Table 81wwillf/ tile directimt of the winds, by qr>ad"onts, for eacIt Thonth of t~e yoor, being the meaas of fl~'e y~ars' obl«ln·olio.,~.

. I I Fehru~ '~II !. i I II; Se~f.e,m- I l XoVt'n.~ ! J)t'cem-
QU8drnttt. January. ""Y. M..,ch. I Apnl. ! :M..y. I June. ,July. An~"8t, I \.oar, octO\le',! ber. : ~6r.

;:;th,"",~~~:~.';I--~-.2-'--7-.2-i--7-.8-'--9-.7~i--~j------;;'~i''''''';'-~I"'-";Q. a' --g~,-81~1---S.-8

Snutbe.at..•..... 1 Z.8 Z. 81 4. 31 G.71' 11. 2 i 1~. 1 10 i ~. 4 i 1\.2 7. 1 4. 2 i ~. 9
SouU.WCl!t .1 6.11 l>.3 6.ll 4.9. ..31 6.3 7,5', 8.9 1 'UI &.2 lUll IU

North'll'CIIt j 16 111.1' l2.7 8.5 4..5 a.5 .:~ I '-6 i 4.5 8.7 12.1 I;U

198



OCEAcN TEM"PEH.A,:rURE C.f-IL'\..R'-:l~ No.12

.:itation: Ahseco.n Inlet Light House, Nc'.v Jersey.
Representing, by mea.ns: of curve~" the t:C1npcraturc of the air (rou1.. ·yRS :Ito .... 88 3, Indu~ivc, ~nJ .o-f tl:u;; \O\-atel" at: the surface t.rn:m

:£88'"i to "1885,. iuclusi"7'e,. ;reduce-d to means: of t.en da~

EXPLANATION OF THE CURVES~ y88rt :Isa:3, ... - ...._- ~'883t- ------"1:884J ---~.- :E3BS·

(I.sSL-"F.u l~ 1: S~tW

, DATE A1R TEMPERATUREr 1881-2.-3, SURFACE TEMPERATURE. 1881-2-3. SURFACE TEMPERATURE, 18a4-1i.
t-----+-I>-O.....o -~-"'5"":o--5U"":o-5-5.....o -6-0>::---65"":0-

7
-
0
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jl II I' II I\I·I!" II I I 'II I! I ~j I T
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u ·IH+J-+ I I t I:: i: HH : :1I : !H~l- +-~ :I: Ii:: ii-ill:: rH++rrrHtHt1-H!+~"T
MARCH 1 11 _I I ' i li_~ lW- 1'. 1'-'_1 tl .!JLL! il_!_!,4iJ-~li- -tJI .!-I-~JIJ~~I-i- 1

1
-'- JI~!~-L~-#-H
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10H+t+HH+i+r-!-f\~ ""-l>l+IH-\'il~ :' 'it ::1+ ~H:fRilirljH+ !n-l-llH-lH -+-ltil--H-H- f+t-H- 'H +H::I:~-
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JULY

I l '-I ,11 I! rlN '~.
I :1._' llJ! 1.J..l t 1'- -I LL 1111 i I! I JJ1J ·11 U" ,. •

29t++++t+H+H+++++T11.-++-++HI -H-1-Hr·, / I i I rJ· if i I (ItMrn II Iii III I i-- - Tllii I- .
t++lrt+t+++ir++++++'iI II i'l J I HI .H 'r I' i'~ll nil II 1 IUl.. ·1 U., IHWI If r

I I I I! , i. I II HI 11 ~In I fm~ I! r nIT -Jr !' :Trr

Ea.eh ~r:lJcal intel:.l5par::e re'p:re..~llt:i one dcg-r-ee Fahrenneit, 2.nd the fractLonal p::.rb of ...~ degree arc :inl..licnted ;a~ exadly as possib1e oj n the rlo~il1g or the cun'C5~ Each fiftl'l

degree is represented by :j 1'>1ightJy hea..-ier Ene. The t~ans.....er5e.J1tJ.tcr"spa.c:e.s il\~ll,sed by thoe 11eavie. Ii.nes repre<;;;cnt p:..::rious cf t~n days. each, as. ~ndicalcd b)' the di1.t~~s on the

left-hand $ide o( the pram. The ]ighu~:r tr.:tn5Y·erse lines; i~tenncdi.a:t~beb·...ee[l thE.: heavier Ot'll':'"S, ~'l;." lnLcnd'~d to :rCj1n~";';:ll~- the 1",C;::;';~ of e..1.ch ten rL1.rs, a,lIl the cun:c~ of temper­
eture are pratted-o 'with .;r.erer.~"nce. to "!hc;;.e lines. The Ie-ft:hand veriic:;<.l d~vision l.'i deyokd to the air te.rnpe .....J.tu:r.::,; for I S81. j ~~a:< ;;'I1U [&53, the mid-dk: -divjsion. tD the Sl1.Jacc

"lIiIiI'teJ:;' 'te1Ilperatures- for the 'ilame,-years.. t:Ju.c;. peonitting of ~ COITIP.;,,"d~ll..uf the- two,; aJ.l.d the. ngnt.hand d!VLSlOll ro the watet'" tc:m!;?i]"\·at~lre5 for J -S04-.and l.s.a.j,~



EXPLANATIOti" OF OCEAN TEMPBRATtJRE CHART Nc. 13.

SANDT HOOK LIGHT-SHIP, NEW YORK.

UbSI!N)(Jr8: JAMES COSGP.OVE, R. If. PRITCHARD.

Locatio'l of 8tatiQ".-'l'hi~Jight.Bhlp i~ tl.IJchoT"d in 14 fltthonJB of wat-('r, off tho entfMlCO to New York Hay, 6 mile/!
east of Saudy Huolr, N. J., the llearo~t laud. and R! miles soath of Rockaway Belich, Long-Island. It is ililltant ab(lut
70 OJiks 1iorthea8tPfly from AIJsecoll lig-ht. Th., 15-fatholtJ CllrH~ I'orms a hight extending in towo.rds New York Bay
IllltraIlC", and reaching neatly I' 0 the light-~bip, inRi de of w 1lich tI,l} dopth~d"creaso Iloruewbat rapidly, The 20·fathow·
O·UfVO i~ L!i"t~lfIt 16 mn"Sj the iOO-fathom curve, [l5 miles.

Geograp/';"a11Jll"ition.-LatH,ude, 40" 2W (tlF') N.; longitnde, 73° 51' (42") W.
Depth of .caler.-Fourteeu fathoms.
Railge of le",p(7attlr~ (March 1 to JaullUTY 1).-Air, 500 (31°,fi to 81°,i}j fiurface,410.5 (33° to 740,5),
Tho rang... of a.ir wmllo~a.tur>l i~ gt'(\&t<'~ thatl at any of the three pn-.eedillg r.tll.ttOll.&, bl1t the mQ;1i.mum iBtwo

d"gree" lti'wer thall at Five-Fathom Bll.nk, aho"t t.he Iluttle liS at Willter Qua.r~er Sh&al, and two degrees higher than
at Abse'-'OlL Th" nJnJrimnm snrface t""tnllflrHtnr" is slightly lowf.r than ",t the precedinl\" sfoRtions,

'iulile 3'wwb'!llh~ dirsvtl",~ D! ihe 'IM'Ild3, by quulirnna, JOT each mOl'ltll of the 1/00)", being the mcaft$ ojftfJe V_II owenmli/lM.

~-;""'~'F'"I~;;:'-I ~::;~~~ I J_ I 'ol, I··go,.\ s.~ I-'~ "l:::'"-D~
~orthel\8t, .. ~~I~ --7-'-~;----6~'--~-;I' - a~ 3.-;-~- ;;r- --~-~T-~I~~_.~- ----u
So;,lhe...t. '.. S Rl •. 6 6.5 10.. Il 9.5

1
8.3 i a.8 6.4 B.II 2.7

lluuthw".t...... 4.1/ 3.7 8.8 6.7) ~.9 7.1 &3· 7.3) 6.81 6.7 8.1 6-8
North...e.L_.. ··i ~o 12..6 HILS 7 6.7 8.11 7 6.7 lUI 13.0 14.8



OCEAN TE~PERATURECHART No.13
ay RICHARD .R.A.T.i:U3UN.

Station: Sandy Hook Light Ship, Nevv York.
Representing, by means of curves, the- temperature of the air frOtll 188.1 to -.-1333, inc1usive,. and of the wal:er at the- surface front

1881 to r 88 5,. indus1Vc~ -reduced to lIleans of ten day~~

EXPLANATION OF THE CURVES: .88., - __ ,S6~.

(lSS1.nm IN 1886.)

DATE AIR TEMPERATURE. 1881-2-3. 'SUR FACE TEMPERATURE, 1381-Z·3. SURFACE TEMPERATURE. 1&84-5.

Each vem:ical fnte1:space re'presents one degree Fahrenheit, and the fractional part~ of a degree .1:re indicat~d a, _exactly a.~ po!;Osihlo';: in the plotting of the CUTVC~. Each fifth

-e1eg:ree isft;~dby a Sltg;huy hea'Yiet lme-~ - 'The' tra.~"t'et'&:- \ntt.."'T5pa.-ces ind-osed l,1.';-" tl;..;: nea.vi.~\: n\1,~S r~?rett"'t ~ri<'lds of t~'" .da.:;5 -ea.<:b., as -i'ildi>::a~d by "h.e dat(c;s 01"\ the
IeR%and sido of theJJPIate. "]be lighte1l tr:artSvee>e Jines" intt':.mediate between the hea...-icr onc5, arc intended to represent the .mean of -each ten days, and the curves of temper....
,a.ture are ploued 'llllitb .reference to -these lines. The left-hand veetical divi~ion is devoted to th~ air tempe.a.tur!:'!:s Ii>,· [ES [. J-8::J2 and 1883, thto: middle division to the surfa.~

~tem~'fOC' the same years, thus: pw:.mjtUPg Q£ a wmpadso.nr M :the. two; 2nd the right.hand divisi.on lU the water temperatures' far 7B.!:4-and 1-88,s..



IlXPLANA'1'ION OF OCEAN TEMPERATURE CHART No. 14.

FlEE ISLAKD LIGHT-ROUSE, NEW YORK.

LoM!;(!'n of 81(llion.-Thi~ liA"ht-lJ"",,, i~ ~itu;),k,l <'fJ 0", ,,:\.~t fi,l~ of Fir(> I~lnll(1 11110'1., ~"nth ~iue of Long- I"hmu,
;n milt'~ E. Ly N. frl)1ll 1iand,\' Hon1, ]iJ;t,t-~lJ;I'; :'H,1 11", ol,~erv3ti(",~ w('rc tak<:Il in t.l", narrow ,mtnmoe t(l Grrat,
Sonth Urtj', b"tW<'l'rl Fire l;,hllld ,""i Oak hlalld. TIJ" IIl-f'lth,jllJ eur.e iii (]i~I"lJj.ltmHeH from the outer b(.af.h;
the 20- fat'~olll cur,-", It' !I\ il~~; the !Ill.! fatlw <U '''ll'''<', 8f> 1Jl j 1"".

Gto,1raphi(!(ll p()~itio:n.~Lat.jtIHl~l 4lj(J :~71 r:;711 X,; lnljgitu.jll..~~ 7:JQ l::V OH fI \Y.

DfJ>HJ.. ~f lra·!t1',-TIn">:> f,-d.
RaRge oj' Im,]!oral«,-e (1f:neh 1 t·" ,1 aUlUll'} I ).-.;\i r, 4,~" .,. (a;;'· to 8:>'.;;); _urla,ce, 40'" (:1,,0 t (I 7f)O).

The Oh~NY"t;()n~ at t Jji~ ~taljo!l WPT(, pru!,u!Jl)' taken ill Tl1\'idly T1Ln"ing W"U'T, a~ the hllrf~wfl curves are ('.ompar~

~it.i'\.·.,"'lY l"Tgn]art Hull the ulax~muu.. ~LIl'fjlce l(~lHJH~r.:.ltHrt.L it't be: }(n.\· ...·.l· t hn,n .lle nHlkinllHIl for t,hf', :1 ir. III thr- rang.. of hodJ
ah" ~lI.Ht I';UTfac~ tLl llJl'l':l",j,t.[lTt=:.-i dd~ statilH) agre(~H fno~t ~:I""H.:;t~ly \lo-'it-ll Fivo-Vut-hoUL Bank, tlw (lifr(Ln~]l("eB}Jejng "TtTy ~light,

])~com.

h>lT.

~~

~. H
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OCEAN TEMPERATURE CHART No. 14
8y RICHARD RATHBUN.

Station: Fire Island Light House, New York.
Representing, by means of curve~,. the t:ernperarurc ofc the air frolll :1.88"1: to 1883-" inclusive, and of the Vlater a1: the ,Suoace nom.

i 8 8 I to J 885, inclusive,. reduced to means of ten days..

EXPLANATION OF THE CURVES, xll8x. _--1882, ••••.••.•. x883, _._:1B84. _u._ ,.88S.

()SSUED- ~N "1886..J

DATE AIR TEMPERATURE, 1881-2'3. SURFACE TEMPERATURE, 188Jc'2.-3. SURtACE TEMPERATURE:, 188+-5.
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1

+++-H--cH1""'~J~!-li ---I+HH---I+-+++-I--Hi+++-l-I H++-H+1+-'H-f'~i'14++J'N-ic+--' +-H---I+HI
I

-H--1H--+T+-I·---I+hH'j~tt~tit~tt~niJ-'1-l·'~1_t~~t~tt~i:
J+t+r-t-'r-'r--r+'r-\-'r-'r\-\-\--\--++H--ir+-H--1--H--I-IIold.-I.++J- I ! II I i I loJ. I 1; . I 4- I i I II 1 II i I

'19 I i I I I i I; "t :n I 'Ilf I 1-1- lilT Ii. ,1111 I
1-H--I--I++-t+t++1-+-HH--H++-l+H-I-H--H++H-+-

1
1H--"'N:-N-I'+'(~- ~i ! I I I I I I : !-I l ~ lL ~ I I L I II Jl ~L llllcl I ':\LLl

~ Iii lie I , , I '. ! II nr 11 II II I I I ,JrT
t+++-H-t++1HHH#~H+t-H-H-H+H+t+++++++-I-l<H-i't:'ql- 1

1
,. -JLILjIJ1-1U III! I. i '.I II_U- -Icrt f-! JII ++- jL-H-! {l.l~_

II ", I I! ,I, ill! I, ,. Ttl I 1"1' I II i I I i I : i I i'f.'l.1

Each -vertical inteJ'..space re'pr:.e!':.en~ o;ne clegn::e Fahrenheit, and t-he fj-ancnn:ll part.. of a de.grr:c are intiicil;.c.-l .ao;; exactly ;.\5 p·o,>...i!)~c in the plotting -cf the cun-es. Each fifth

degree is rep-resentedby a 5I.i:ghtly heavier-line. The tr3.{'l;$....-c:rre ir.lter-;.pa{y~s- indv,:;ed by the h~~"'Ti-e.r lin~~~ rCl"-l".L'nt: ptc'rio~b of ten d:lY~1 p.ach> :'1'; indicOll;.~,J by the Jat~5 Ql1 the

left-b:;;nd side of the plate. The lighte'c tra.nsverse li:ne~l. Llltenncdiatc betw~-efl. the heavier ones, are intelidell t-o r~pl:·cr;-cn~ the ule'HI -rtf ~ac:h ~n (by::, ::!ond the- cu:.-v-cs of ternpcr­
atere a.r~ plotted .....:1th reference to thest! Hnes. 'The lt~ft-hand vcnical djxist,}~l i ... dC,"ot,,-l 'to the air t(~mper<.\.tlir<-i:l fiJI' 12-Q;, lSS:£, ~nd_ I g:=;3, lh,~ 'fl~d-dk di....i~ion tai the surface
wa:ter reml?ela.!:urc~ for the.sa.tWl )'caD>. 'thus- -permitting -c:f a cam.pacioo.ll uf uw twO; ~ll.J th~ ~·i~ht.~hOUlddi ...-i"-wu to the wal..:r temp-l~Tat.ur-C!li for- ,8b4 and 1885.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 15.

13LOCB. lSLAl"D 601..7fHBAST LWHt-llOUSt:, HHODE 1I5LaND.

ObBl'n:er: li. W. Cr,ARK.

Loooti,m oj BlatwlI.-This light-houBe is located OIl tlIe !I;gh l,luff at. tle ~"uthe:l~t",rn extremity of Block Island,
lloud il! di"tIUlt. 8Z milw. nnrtbell.l!tHly from l·'i-ro hhll\\l Ijgl\t·ho1\~(', lind 1fq mi.l<.',l; Vi. Ily N. iN. fr<lln N:lontll.Ckct }Ie'"
South Shoal ligllt·sh:p_ The water is verJ slmlJow ofr jIm Routh"nl "n<1 of 1he i!llan<l, tl,(' dept,b- iJlCreasillg gralrmlly
!lflawanl. Tile 20·f::>t.hom CllT('(' is distant (l,!)(jut ,i ll1ik~; tho H!O·JiJ,thom Clu.e, about 70 miles.

GeIJgraphiea/l'09ilion.-L[ltltlldo, 41° O!l' 10" N., 1011l\"it11<],;, 710 :l3' 09" W.
Depth ofwotvr.-l'he oll!l,'Tvo.lions wen, takell at Jhe <'(lit" of the llllach, below tbe light-house, faciug the open Bell

to thl'! 6onjlJ.
Rangts &jkrnpcrll1ntc (March 1 to JnUlIll.ry \ ).-Air, 57° (::ft" t,o 79"-), ~mrfnc(), 41'~ (2'JO.:-, to 7\)"_5).
Although tho obBCr\'lItioll" wero taken ftOOl t,he bea"h, Ill" ~nrfll,x1 Cllrv,,~ show Httlo direct influence of the air

tNuperaturl'llpOll the water, und fir(J cornI'atativ"I~' r()~\lhr. The mnxinlum nil" tem[1('mhlTe ill about tbe lllH1Hl as at
Ab~l'cbD, K. J .. lint the maximl\1l1 {ur rJlt; surface iH f'"1r ,leg-tens !ow"r th.'l.n Itt, any or tue I\tlltions toO the WE'Ht, nml
60Dtb.



OCEAN TEMPERATURE CHART No. 15
Ey·RICHJlLR:tJ.RATHB'UN

Station: Block Island S. E. Light House~ Rhode Island.
Representing, by means 01 curves, the temperature of me air [,:om 11l8L to tllg3, inclusive, and of the water at l:hesnrfllce frOlU

.I 8 8 I. to t 8 8~, inclusive, reduced to .Inca-us of ten days~

EXPLANAXlDN OF ':OlE CURVES: __ I88., - __ .882, •••••••••••883,

Q-sstJ'E'D IN 'I 886_)

DATE. AIR TE:MP£R.ATURE. rS81'-Z-3. SURFACE TEMPERATURE.188171.-3. SURFACE TEMPERATURE. 1884-5.

J'i t ~.\ I +H"i·' tH+~11 \::

I--H.I'*I--HtH+f--H-1f-HJ r I I Ii) II IJ)T'{ _'ll-+hi.1..11.
"I ! iTTT I'·' I'!!

: I 1+ +H--t++++Hi +I·H tttl-+hl- :! i!· i !: :i! i-l-

"'4+H+H-J+jtH-CI*+N+Hf+H+H-t+f-ttl-H-fH-t+t+-H+l-;''t-/\\lkI+f--HU II II .• '. J.! Ll 1'1( I 1++-l+H+-H+1-H+-I+I" I I 't<J 'I) I I ' II ! I - 11 1 I

I I I ]1 IlJ. I I 1j! i : .: I ! i I
H--t+H+H'+H f--H-t++-H+-H++-I -HH+H---I"~H'ttt'I:·+t+-HH+H+t-H-t-H+rl++i''-1++ IH~"i)-JTiI II 1(- I f i' i I f rt tI

',' IJ.1./+,1 JLUlN.U·1 'IIlJr-!.,J,--l,--JI-Jr-lr1-'r-\---I+-\r+l--I-+tJ,--H-H-lct+H-+-M::J4+H++-H +-HH+tH-f-H++--t+++H~~'f+H.IY+I--H+, I-H+H-T11-H1 I I I II I I I IN I ! I I : I i I

I Ii' I I I II i' I ~! , i I I
1+t+H-\:H:+J\,Il+f'lo<I+t+++H+H*ft+t++t,~--- +l'-1c+'eH,H,.+'~1\1i"\j----Ff+I--ITfn i: I I I - --h 1 ' t till T

'
,'-1I-+t-H+-HiH--Hf--H-ra

B

III

mJ

lro

Ill.

!II(I

W

9

<1.9

'1'>

P

1.9

~9

8

18 I

.AUGUS'Il

"

k:ach vertical interspace represenh one degree Fahrenheit, arJ(1 the fradionalparts of a. degree are Indicatell as exactly as possible in the plotting of the t:llrv,,:s. Each fifth

JegreeJs. represented.by' a sHghtly heavier line. The transverse intcrsp;:H~es)ndost:ldby the h~vi"-,,.. Hne!;: reprc<;ent: poc:dods of" ten days each, as ~ndkaled by tbe claws 0 .... th~

1eft.,hand :side of the plate. "ll1.c Hghrer transvel":-;e. lines.Jntermed'iatc behveen the .hea.vier- ones, -are ''intended to rep-re:Tent the meall.:of" each ten dOlj'"s, and the 'curves ofteITlper,..

ehli'C,areplotted with reference to these lines.. The left.,hand"vertical division i'i devoted to the" air tempe:r'atllre~ for 183J.; 13~2" 311d 1883. "the middle di'l.'i."ion to the surface

1iU.ter'"iempe["atures, £0[" the, same yeaN', thus permitting Qf.a..~ompal""i50n,of thp. two, and the right-hand division to the ·water temperatures for 1884"2.ud ~3,S5



;E:XPLANATION OF OC;E:AN TEMPERATURE CHART No. 16.

Lr,c,Hwn of ~la!i()Jl_~Thi~li"U1-Hhil' i..< )o,'a1,,<1 i" 111 ... lllifhJle of tl'" ,'ntra(JI."t' to JYarrag-ansett Bay, aiwut Ii lIli1flR
S"'. of the Rlmtlwrn poillt of th,'· lHlaJ.d of lchnd,' lHlaud, and a J it,t.l;; ,"-cr Ii Illile uft" Brenton's Rt>ef, t.h" depths
bet.....oon ranging fWILl 41 to H;i fuj.J)()Jll_~. It. i.. I,! mil"" :II·E. -i N. of Illnek I.lan<1 ..<>nthO.:l.Hl light, alia f",.·{ls tlle
Op"-ll sell,. to tho ""mIll, the":..1<'1't11" in('r,'~i">\ grMlw,lly ~"w 'l.t<.1. The ~O-f:J.th('lll c,nryo;., is did·ant ahout, ill, lui lea; t.he
lOO-fatlwUl. eurve, about 8:'. mil,,,.

(;l!fIyral'hk<lll'MiI>iJil.~I.."til"o't", 41'- ;)O',' (;,;)U) N.; 1(>llg-itn<le, 71° ;);)' (31;") '\'.
D..pt" of w"ter.-Fourl"oll all/l "ue-h,·,lf j'1t.L"rrrs.
r.a.1l9~ oj ten'l'.:rn-t"l·" {Man.I' I h' .h,"w,ry l).-Air. 4;,C.[, (~\jQ to "74°.5.); \\\1l'f»e<;,:t5." (34'-' t" egO).
TL,· minimulll tHllIj1era!'lJrp, art' h ;;.'laT, tlw ul;l.xinl1un ],-'wer "1, l1li~ &tar lou than at .Block I~1and. '1'1,,' ma.ximum

Burf'\{'f' t"ml'tlrllture~, llOw"ver, HI",w Il dill'erellt'" of oUly lor' for f,l,,, t,,·o ~tati()lJ8. It. is probll.blo that tIm ~urfatw

Ob~"rYMj"n8 for Breutoll'~R",pf' 4h} the Ulor~ T~liahlf', ll,nc;IJg l,"tu bke" wheH' tire water i~ 14i fathoms doop.

Tabl~ '!lQlring I"c direction of the lVi/Ids, by '1Ulull-an~, for ca,," month of 1M yoor, b~ing tile moans "f fit'~ years' "lnert'alfons.

---~-~"adr""t. ._, iJ..un:~.'I-;':~~-! hi:..,,,. :Alml. ! May ! Jm. I July. IAngtlst·1 ~r~:::'" ! Octol,er.; Kb:;~' i n~~-

;-=~~:~=i--{-1~'-~---11_-5." 1--6.-2-1·-~I'~'--~i---'---~-+---;'; i~---:; I: 4."
&lltl'''''''t \ t i B,~ I ~,~ t.lI> I 7.11 1\ 2 J) 1\, :.:I !l.B I t.e ~ 2.g8,outh...... t ......•) K 7 j 6. J 6., 9.6 I 10.8 I 15 l~. 51 15.' Ie." ) 11.7 I 11 IU

lSll1"tJnr""t....... 14 l~.ll. 111.:t ~._._~_I__~.~I__~~ i ~ u: .~__~_~i_~~2



Sf z;.orCHARD RATHt3UN.

Star-ion: Brenton's Reer Light Ship. Rhode Island.
Representingt by means o£ curves, the t:emperature of the- aiT fi--Unl 188x to IS8J", in.clusive. and of the -.;,'9'ater- at the surface -f.rom

1881 to 1885, inclusive 'f'cduced [0 means of ten days.

EXPLANATION OF'l'HE CURVES' ,88., -.8112, ••••••• '""883, __ -,as+ _ ....- .585·

t1ssUlm m ISS6.)

NOVEMBER 6

81

27

..

..

..

"
MAY

JULy

DATE AIR TEMPERATUR E, 188J-'2,-3. SURFACE TEMPCRATUR£, 18BI-:L-3. SURFACE TEMPERATURE. 1884-' 5.
1-...=..:..:....::.-4---.:...;:.:...~~=....:.:..;:.~~~~-1I-..:..:-:--;:-:-:::---:-:::;--=-~-;--:~-+---::-::-;:---:-:;_.-:-~~-:-;;~--~~.~....-

3S" "4:0° li5'" SOD 85" (l0°. 65" ;i.,ljo !:t.O'" _~5g 50'" ,Tj.lr' GO~ GrJ." ,::Jj"' _·~-!:Oc ..'£5-" 50° 5r;o OJ" 65<;)

IPi ,,1,' J!,'!\ : "II' , I ',Lll~J_~i\.LG.ljJL,'~ 1·-'-'J~u.~~l--:L+\~~-1_,. __\ 'I:F'~\r~li_~'I-f+
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"'I) llJ -U i U rJ t'i.' .LjJ TtHH III r L I I' ,..!..III~i _'_'____ LIJJ I lL'I_ 'J_L Ik_l_ '__'_1__' J_:.llf--j.i. '- .. ,-'
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Each vecti-cal interspa.ce r~pl'ese:rR.5one .Jegrc~ F.mn:nhclr.atTd th~ lrnttiona,1 pans of a. degree-a.re indicatetl as e~""ct1Y' ::1,;; pq~"ib1c ~n the pJott;:~R' of t11'O' Cl~. F.ach 6£tu.
degree is, re-pre~nted b~/ a slightly heavi.er IIp-e. The transv.e£::!ie )nter",pacc:::; inclosed by the heav.Ler lines rep(esent pr::riods of tell d: ..ys ea.r:1l, a~ hnlicaced by the dares on the
Jeft;:lmnd rode: of 'the plate. The lighte.r trans;Y~rm: lines, iri,termediato/; bet\V~efl- the J-te<).yier ones, ar'e intended" to represent the TIll:':1.n of .each ten day.s, and the .fl"..ttVes of temV~r"

'alJ,1..re~ p.lofiea'with referlC::i"Jee to tP.-ese Ji..d-es~ The left-hand vertical division is devoteu to the air- temperatures fol" '[ RSI ~ l gs~ :and ~ 8 ~53. the middle dtvision to the surl!:La
-w;wu- ttmJ~tur~;s for the san-,e years~.thus per-miffing of a cornpari'sod 'Of the two l and the tight-ha.nd divisccm to the water tcmn-et'3.t·Jj'l?::~ E){' 1 H-t:4 and [SSs.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 17.

YINEYAHD SOUND LIGIl1'-Smp, MASSACHUSETTS.

Ob~cr~erB: W''J:LLlAM II. DOANE, A. H. DRaY.

Locatjol! of slatiol1.-TI,e yjntJsanl Sound, or "Sow amI Pig_" ligllt·~hill. as it wa~ formerly call",l, ill anchored 1
mile to the southwestwnrxl of Sow nnd Pigi' Reof, anu 2i- milt,. SW. hy 'V. of Om light on Cl1tt.yhu~k leland, the south­
ernmost of the Eliza.het.h Groul" It i~ situnted I1i miles E. by S. i- S. of llmnt<>u'g Rf",f}jght-ahip, and on the westent
side of tll.6 Wlutb.ern ,'utnUl.ce to Vineyard SUlwd. \Vit1:lin a Twliu.a of a mile th<l de~thB range from 4,. to lfi! futhoWl'l.
Tb1l20-fatb()m CUl'H\ is .-U8t.lmt about 6 miles; the IOO-fathmn curve, about 80 miles.

Gf!fJ{}raphical ptl<lilion.-Latitllde, 41° 2:;' (02") N. j lOIlp;itude, 70"' 50' (01") W.
D~pth of watCT.-Fift,oOIl fathomB.
Rauge {I! u"'p"ra!<'re (M:ll.~dt I tn J\l.,,'~ar:< Ii.-Air, 43.0 (2,;0.5. tu 7l0.5); i\llrfac..... , 370 (:JIo to 61:>0).
The tomperat"rll~for tho colllor lllonlhs wern fwidently more c:lTeflllly read hnre than at most of the northern

stlLt1one, a1ld the Clln'es hayo b6lJn plot,tNI on tlw chart for the (Intire year. In rNlkonJng the rangos of tmnpocature,
llU"'"ver, JI~nnary lind Fd.lruarJ llave been omitted to fa.cilitate comrariaon~with til", neighboring stations. Com­
pared with Brenton'lI R1I8f, the maximum ail' rocord ill 30 lower, the tnaxlmulU surface only 10 lower, indicating
dOl!lOly c(lrre~l'()udiug COTl<1jti()U~_ .

TabU> ekowittg Ilu; direditm of Ike winde, by quaaf'(lut4l, fr;r eaeh mImi/< of Ihe lIear,'being /1/.8 1i/.8aJ>B of jf!'e yeara' r;bBcrvatiQ1'S.

_.~~d~_llU_t_. _I_;r_"n_nary~ ~F_...-y_Ob_-;-·--;I- -M-",'-"(\-~'-.~!~~A~P-ril'-. -. -1-M-aJ-'.'-,-----J-"-n-""-.,-J-'-lls-.-'-A-U-g-n-"t-r s.P~~tn. IOomber I};'".."m- Decat<'·

~::I~::: ::::::: ::: ::: ~: II ::: II ~: ~: :: :~: --~~; '"'~~I b~~:
S<Httb..""t....... I'll 5. a 7.8 10. 1 II a Ill. a 16 14:: I ll. a 9. ~ IJ. 1 I P 8
N<>Ttll'we.t •. .! la.H 10.2 11.1 8.91 a i 2.D 9.6 :l.1l 4.1 •. 5 10.2 ) )~ II

_._--'----'-----''-------"----'------''--------"----'----,.:.-..._-----"-------'---- -



OCEAN TE.MPERATURE CHART No. 17
By RICHARD RATHBUN.

Smtion: Vineyard Sound Light Ship, Massachusetts.
Repr-csenting, by means of curves, the temperature of the air froITl 1881 "to I88,3, inc1usive~ and of the water- at the surface fro~

r88. to .885, inclusive, reduced to means or ten days.

EXPLANATION OF THE CURVES: __ .88., rB8~, •••.•••.••••883, _._ .884, _ ... - 1885.

('i:s~UTill IN :1886.]

DATE AIR TEMPERATURE,1881-Z-3. SURFACE TE.MPERATURE, 11184-5.
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F..a.ch ....erdcal it!i.c['~'P"'Cf:: rev-resents one d~-;gr~e Fh.hrfCnht'lt. al":d the fracL!m'c:J part5 (;f i..1 degree Cl.t"c: i[l(Ec,~t[:(~ :c,:,; ,::x,l-c~lv a~ p0ssibft;: In u~cphui;J.<=.:"of doe cur-~--es. Each firth
degree :I:::; rcpre~:L;!w~;d by a sHghtty' heaviel" Hm,,=. 'lne t]:.ai1s..-{~nJ~ ;nt~rs.pac2~· inclosed by tIlt.=. he:'.l,icr ~i!1es reprCS~Ilt [.leriod,.; of ten cl"l-ys each, El.S jndicCl.t-ed by the claws 'On the

left-hand 'Sid.... of :"\-.:..: pl:~t.~. 111.c Iight:er fran!'iver~~ lin~~:->, interm-:::dJ;)v~ I.x-,twecn the heavier ones. ~['e ~rlL'~ndt~c.l 00 rcp:r~3c-r;t the l11('an of each ten da:rs. and the curves of tem~r.

::ature 2.rC plotud \-'tJ: p~llcrence to these Jinc5. The kft-h::o.nd vertical di\-,js\on is devoted to the ;~i:r U"~'''::Y~lat:J'cs Cur [881, rS'S2, and 138.3, the In:ddle division to the. su.tfacc
w..::n~.e.r temperatlirb Cor [!Ie s.am.e yea~.~ tlll.l"'pennittlng: of a cf)mpari.,.on of the two; and the ;right.hand di~-bion to.th..: water temperatures for 1884 and 1.B-.s5~



EXPLANATION OF OCEAN TEMPERATURE CHART No. 18.

NA}.'TUCKET ~EW SOUTH SHOAL LIGHT-SHIP,

flb·,,-, rae: T, ."- . .l"~'I-:~, A, ,r. :-A;--;n~'lrHG, r,,<><>C HA)Jn,.EX,

Loca.don of ~talioll.-l\;Il,tl1"kd(ell" Dil,-h') XtJ\I' '<'."llh 8]"'(11 lig-hl-sl,il> is l,hceu at tliu .wutll"m cud of Nantucket
Shual_, aLont 3 mil.,~~ SSE, "r ibE' slJ<>u1 '\it, PUI'1- ofJ)u"i~' XCI\' S"ut.h 13110)[11, al1u 21 milo.,s RE, of Kantucket Island, tho
"":lr,~~1. 1m,,:!. It j~ ablalJt frolll \'in"~',lf(l Son".l I ight-"],ip al,nnL c*' llliJeg jn a- solll.hen.st.erly dire,cHon. III the ill!'
1l",,1 iate '-;eln;1 y I]J(' ,1('l'th~ rallgl~ frun, 11 1,,1/\ r:11 h"n,~. Tlo", ,yaleI' u"'epeus gra,l [w1]} ~eltw",r,l. '11 tnilJing n .h·pU, of
lO f"tl"llll~ at, di"tlllll'.CS of:!''; t" ~;, lIIill',; 1iw lOO·jillhlllLl ,.'lUTC i~ (li~t11I1t, abuut, GO miles.

Gm.'I"'l'hk"ll'0HiUol/. - Lat; t.lHk, 40" ,,4' (,-,j") :-\. j iongi1 1\,1". IilP 4\1' (:!ll''-) "'.
Dcpth of tea101'. -·81:;: Ie~n t,~ 11:' fatllODlg,
Ru"ye oj temperalu,-" ( It n>()nnl,~).-Air,4:1'0 (Ji;:> tu h":'-); ~llIti«"', l!!:P,;, (:::\C',S to G'..!") ,
The 1'000iti"1I of t hj~ light-~h il'. o,""r:<O m:l".~ fWIll the lJHar('~t laulI, and ill the ('OurH<) of those HelLoolfi or Hurf<H'o

Ib1, t hill. p<lH8 aruIllH] 01" throngll til" Kantuckct 'Sb{>:d~ in tlwil' Ill1gratioufI, "'811"(';311y fil~ j L 11~ a l,ermammL Rt:ltioll

t<>r t .. "'IH-rill n,.., I1ml otll.'r ol.>....'r\"at,;on~ bearing lll"'" tl", "(>d,t 1i."h"rL,,~, '1'1", tmup"ratnre of the B'Uf'act' watrr ia
IlI01'" ,,<.]"alo!o h"r" thau (It, :t,,~, or I.i,,· 1'""{",,li1lg- ~tation~ north of the j·'ltll'iJa Re<lr~, Iml the maxinmnl ~Ilrface t~rtI·

I'emtlll'<' ut- Niluluek..t ~nw Sout.h SllOUl iH eO lower than t.lw miniulHm at Fuwe.l' Roek~. The compttrativel.~ slight,
!':mg" of t""'I'(·ral.uro thron::;l'011t tho ~'('ar has nlilde it l,ofl.'libJc 10 ut.iJize tl,e wlukr teUl!lerat-ure-s, sll of ~'lJieb 1,,,,",,
lJf't>U pllltt",1 OD t.he ~hart.

Tlw ,..ttllge of air t"mpl'ral.'~l'"f['<>In lit",..,·), J t,oJauuary 1 i~ 4fjC (\;!!Jo to (;(10), Dearly til" same as at Vln"yu]'(l SO'In'!
light-Rhil', the rnu:dmum being \!-F ]flIver nt X"w BOll th Siloal than at Vineyard Sound. The lowest air recordR lor
lh,' ",ilJto'I' mnntlo~ al~n <litreI' (,,11~' 2° "t lIw,e t",o stat.iOlJfI. The ma:dmtllJl sl1rfaco temlwratnm at New South Sho:d
[s, 1'0\\'(""'1', GO lower Ihall at V;u"ynnl Smn..l, [lUll the miuimnm hetween :March :md Juuuary, ahout 30 lJigbcr. 1 he
rau~e of slll'fne,' tel1,ll"'I':I.l Ill'''- i~, thaprorp, eonsi<lullbly 1"s8 at, :-<"w Suuth ShOit-1.
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OCEAN TEMPERATURE CHART No. 18
By RICHARD RATHBUN.

Station: Nantucket New~ South Shoal Light Ship.
Represen.ting, by :me3llS of curves, t:h-e telnpcrature ot the air trOIn 1881. to I883~ iIJ.c[usi\~e,. :3.nd of the water at the surface nom..

188 I to 18831" inclusive, reduced t'O means of ten days.

EXPLANATION OF THE CURVES: -- <88<, ---<882, ••.•.••••• <883,

(1SSOl<h 1N ,1186.)

DATE AIR TEMPERATURE, /881-2-3. SURFACe: TEMPERATURE, 188'-2--3. SURFACE TEMPERATURE. /384-5.

~II I \ I ..I.J"Li i I j I! i\" II I " J 1;11 ·1 j II 111 LU III-- I i 1'1\1 I!, I I: II 11\ IIj
~O II r I " I "·1 I i II , 111 II .1 j III I II i H .,,1\1 I I! I i I III 111 I I

f+f+i--H+-I-+-f+-I-H+t-H++++-H-f--I+f'td-++-f+f-H'I.I ! ,I , --1l --'l·l1·'1 i . '.J-~UT!_L --l~!-- .. .j:-J-.J+illn.lllill l-
im I .1 I I ,1 •I II ,II ;11111, 11 i !. t·J 'II r ITIlT ,

1+f.1-+-H+'T' , . I I I I I' I i'l I '--I,L I,. Ill! .11 I I., . I I I '.\.l--U-L."I-LW)JJ
II fl., Ii,,: I"'. iT , ' I liT ·1 J ! 1 i N. I I , I, I I " IT

MARoa

;rAl'fUARY 1 -I ~I J\1 11 IlJ.ll ~J_ J LU--l~ ~L~L WJ iLj IJ.II_! -L~Vf- ~J-+~ ;,!--lr:I~!~--IW-.LLU, ~.,'! '. I: : U~',it-LlI~,--~~U~L:..!,I"~i-'-H11 i ~I~i M1rl.1
II' ,llfillTrT ,11m if II ITlI In'l 'II';, II, ." ·ii, J-!.II I I I , mllllllt---t-4l·III:'1~'11 JiL "

1G 'i \IJ! IHlJI II III +\'\ II I ! II I lin 11'1 ',il ill,n-~c*-,tIt lm!'--, I ,.-- lfl I li-WJ.'J I 11I1 II I
!;:t1·.fdnIT II 1'1 ~ II.: I 11·llfN!~I+tllTfi·II·IIITII, '.Jl.UlliTi 11; 1.111 1IIII,riT,T

20 J .t..LLH-11,1 1/ III -'11 III '+ J~rl''f;!llW'IJlj~.'UIJ·.I' !-~JL]JT:--]:nlrfTJ(fl'rp+!!IU_I·J.iI'Lii.iI.L
I "oJ I I1I1 II I IT II I 1 i !, 11111 rl I ,i!: I I iT I I', I ill III Ii~"I \ rFI I' ; I ' ' I' ~ 1;'1 I I I

80 lillY jill.. .1 i I :11 LL J~' I! y IJ II J' IJ TTT.l~~--T1F .'~' I I tt:n.:n '" I J I ,_:_JJJrT"I.~U'
I H:: ·!:Tlt 1" ,'TI i I_~ 11 L I! I " 'fl I lo~ Ilr -lit 11TTlTl Lr+-~ I, ..'.ill ~~:_~_:_.,'.Ll 5f.L J..:......:.IJ ~ J" , ,1l; :It

FEBRUARY p IIU ,ill' J I II I 1 lIL Iii I \11 III I l-lJ: UJI 111I1I111 11_'.II:Jl '. I' 1~1111!, II I: I ,I,i I,
iTIIII' I 1IIIIil",illl'.!I, I, III ,re.1 :IIITI'IT':~"I" '--I I rJill-'" Jilt": i'lil'II'I_~'--W ·'il·illl'

1~ III 'Iv 1 '11 WJ :Itt !, ij ,-.L1 >+-:_~-'J' ul\IF,. iJJ--,--: 'J' I,_!~' UJ.ll II I: 1111.--'-· 1.l'.JL1W-O._ I.'.J ,::--.lJIIJtttt
1~~I,rN II! In iUl(I·U~1\ f!ldTTTIJi.\II,I', 11.;4'11111.iIITj 111'1 1\,.(1 I 'ffit'" '1, "I 'l1t(

1 /f 1i, I,ll 'IlL!. ,Ill JI tHli I 11'1'e!.111 II Tl!' IIJU+I: ,-JI.. ,__ 11'_,J...:'11 1 I,_.II J IJ.U--,I Illl
-'~~·llli 1l!'llllltIH~11F 1,1Tf)mrj\1 ,)11 1 'II' :i" I,rrlii 1,1 II '-'IT IT' TI" ,T,'lll n:,

~1 I ~J. JJ!~ LU j It I II II II I I.Wi' J I'~~ __u," .. rl--U,W-w,LLU I 'TIllI~ ~I--l- W-1. '_ IJ ',f-(;:'~' I 1,.1.1 JJ 1.1. .lTI, _: UT~~
n T ;.:~u';i : [II J: [ 1 If;: I I I : \ \. I : H': i' ~ ;\:: ~;: ~1.l!1{--UH--H ~-:.r+i ~ I : iH ~'----I'~: i~ I'i 'I \1 : I: ., I; , ,I; II LII Iml

': ' !

I 'TiTTlt.--i-'-,-I~'--, II LI .,'1 I ,T'fJ"1 ;-jTil2lIP:r'~·--rrFW.IT,i·I'J~I--'~T:"·\li,ttlil-ilr:i--·ll"TI'J~ iii'
8t f 11'..1'" .1 I I IT II I ,1 llJJ Ll1itU II III I ,! I' r:,J'-~~I:' :. 1.1 1II ; ~ U.I 1T',.i'!J'_. I U L'1'. II" lJ 'I _ J

., 11. ill I II I I I nil lIT I11I 1'\,I:II'llrll IJlJJ 11.'I]11t '1'1,11 "ullll"I' IT 111. III'10 I dJ . ~_U I W LL I 1'1 1111 r III I! I, l,l~L,;.WRJJ , UIHTTTTl '.:'J 1_ . 1 '.I, -LX';' _'_:_'_ ' ',_, LL I~-W I ~L,
~11'd fT,'lt III it-I 'I 1II1 Illr~rp' IIi\.' IlliIITl'!"UIIJJI i'lf--'-t;c"r'i 111\"1 IT: Ij 11111111

211 I l iii iN.· '11 ·1 I _ U.J.I-U--il-J __~; LllJ ~J;i.l!IJ~II~i_j,·~-t+W+~LIII.lII'-'-L__U..LlL· ·'\-IU..L~I __!.II..I. J: ..I, UI-,iJ-I-1
~II Ii I I "l' II I: II ' 'i III 'I . 'I '! III'\\.\ i I I::! ,I' II! 0 II ,i I· I, 11,1111'1, r, II II I IT. .1, 1 I I

H+++++++'++++H+H:1-- JI '+ !I. : :.: 11: :'+-+/J'H rt'i+KtHHH ·!+H ;r:i i': ;I ~~H~ +~ I· Ji-H ,; :1: :(,:

"

"
"

AUGUST
·8 IT]' I II.I. Ij II II Jl.,j.~ I I IIiiI' 'I: 11.. , _ LI ')..lLLll; Lilli..,UJJ.L I#Li IH'L ..;

I I II, I J Ii' --tt nr ,·,!Tn I •, I I I I ii' , I·· I iii I Iii J ~-mlTl , ' "
181++++++++'+++1t-i1+HI'+I"--+·,++41,+,4+-f-+.+,H'+++I+I+:I'-i!-+,;H·+~+-I,+H-++~ii~+-f-'+H-H-+-+++++++-+I~'H"',-+H-'-, ~I• '1 '. i', II .'1111.1.1 ~ I fTTj! " 1 I
28 . I [iT II IrH ~i+h~H --t+ I i' :1~m- . i>q·,ifil' tIL!TiIJ Jl.lllli+n ·-It,

~E1>1BER 7 nH ~++11-t+HHjJ~l1+t·,I·~. 1!~-rtHt ~+it~11t~B±U1ttm+t+t+~HH
!HII II II H+,!·:.~ .I.' ;!, '.,i ~li'I'··'u, c

l
l

,.!. ':,: i,' I ~I· 11 -4,~. '.,' 1, : Ii I I· ' ;I ,i 11 . ul'.1 L.."1 ).! J II'I-U . i~~1 I
." I!I iT I,' fT ill : I--'~IT')! IT /.1', TT ~r! il

17 ,11 IJ'II rT1-~·,-!,.. ,t0m--i~·rni'., I::" : :+ .. ",' 0''''1''11. :"'1"')1+1 II",t."1C~.J~ T+ T.t-:--i.,.,..L..,j~L_II"I·:. 1i 1. I II I.!A.. -)!1.t:: " !1_!LIL'.LI~ : 11--1-+1 u.'..jL ·"'<1 "!i ~·I'--III·'I:
" 27 +:-" ~.lL--;J"~~W--~H II . i"' ,', I,: L.!.lfl-w: ';'--I+4+- Ii:, .1 , L,,' ,

OaroBER 7 d±iJ]ITH>H: H+I-*H i[II II': ri';~i I:L! 'I--H··'·"· J''.', +f-_~i·:'++I+'eH-H·1'+1 . , ... I'i !U1L:btr·j Wi 1~!+:1 HiHHiir{IIJ
17 -t1m~iti±~,l'U~lljil~=:i lb=~,I·lif:{1'7[~';I!~I;lf,;! I. : T U. ·····Iii: L+ Ij 'u[Uim·H:H+H+ffMi~--rtH--

I I II I' ,r" , , I· '.. " . :'" j Iii , : '..: i,,·. !,,' il·i,:.I,"·.'" I! 't±'... '. ',i, I! ...•t, i.'.,.',".', J.. .I." 1'I·ii.I:.Ie. U:r-w·.·I···.II-.:.. it!I.!1 ".,. ·~."i ··+.!;.·HtilJ.I.~: pT'II' ii iii ['hi Ti~·'",e,'-'·'TI' _ HI",! :.. . . : ~~ . ,
21 ' I ttitt-ir'I,ii , J ;. i i)/. (,:"I-in'l f-l-_." :-+-H++7++'·~'-!,t-'H·.;.+c'cCc--~i--',-t-H~ .. -- +il 'H--i+--i ·~::.~'.,.T._','.'.. ' :.. i1

I
-,,:JI..

r
l':,L-._~.~II.'J ITU~TI·'II. '.'1. ;:'. ;,\. '.

'NOVEMBER 6 · .. I--'.~J,....r,.. i.--..r.i.i.r.-.····L.·~ ..i·i--:.-...i~ +.I.-r-·'.''.' J:f.·!.···)J···."!~.L.• ri~.,.i.--r. .' : .: ...~ ! I Iii: I1I1 .! ..t i .·1 I L.cll

"6
tt!H II: i iHltlti -%1:ffi~,~-~HII:li:J.:.l ,:1 +.-.~.~m.'.~.. ·_,. II'i: f-JHh++-I~,+.... ·~+!~!j)LLI~mnl~·"11J.,'.7;tl/!,·.1.1 +I!,hl--...;"'+;-:'I:"__:~: ..
J._d_:., i..I. 1.1 II.,.I__! J riW_." .'_1 I... ,!,.' ,.•4.,.' ..:J, -), ..•. 1....! .". I ! .. I II .' j

Q6 111 111 11 rll i i r-Y!IT: ::.1.-" 1': j Ii I." ,I i " Ii I j,I
I
'I,+,:j.:. ·11;; ).-- 11-,1-:.1'1111 ·.!III,,~.y.,~.' n, iii ':['1'.:.:1,. n~II

~ U I__I~ IJ..!.. 'Ld.h~,:'!:~UIIj.. L.'...I-'I'I ! II il..U J! I' 'I·' r • ,I "I j

DECEH:BER ill II!. :9"'1i-JJ I!TTT! jl·lJlit-J'll ill I 1.\...... : TfFITi'JIIII·n1Irl'iT}i 'III

'1:~+:++H+htj/IHH+j~H-HH:+H'i'H +H' i: t~+~i T ! i+H+Hth-H·I+ltt~·:Iilli: ~ :1 ~:
m·I!L!..U l\X1 WJ Jj.II·1j. II I~ i l LUI! 11++++++4--4--l-li+11 W-Ji I ill ",c,iL1. ",t~H-i .l't-t-i·,;-t--t-t'i,Irt-I.ilLl L.)I.I J 11.1,1 i ..:.j·ILI I I '. I i

IH rrr! ,j) I) II i I Iii: lTITfTn j Ii: I ': rr II ,1 . I rJ; d j 11 ! I ! J Ii! I 111111 T) " I! " . !
30" 35" ~OO 4: 5'" 50<"> G!:/' 60'" 30°

Each verticallnters'pace represent<; on~ degree Fahr.enhet'C, ~...nd the fractional P;l~ts of oa uegr'l:."e are :indicated as exactly a-,.; pO'is\bI~ jn the p!ottin~ of th~ C~lrve5. Each 6fth

d.t::gIx:e is ~el?re::-oe["ltedbY' a 51ig-'htl.r hea....ier line. 'The transverse lllterspace,; 1l1do5'xT by the hea....ier Jine'-j r'epre~ent D,:,:riods of fell da~.... s each 45 inClicat.pd L.v the dates Qn t:h-e
l~ft,:hand Side of the plate. PIhe lIghter :transverse lines_ intermediate bet\veen 'l.he hea..-ier ones. arc int~IHkd to repn,sent thelne=iln of .f"~u::h teQ days, ...nd the curves of tof".mgcl:"­

.ture a:r>e plotted. WJ.W rcfer:ell.ce to these lrnes. Thl;' left-hand vcrdcal dlv1s.ion is devoted to the atr tPf11perature" for' t 88 t. 28!Sz and [SS 3, thi-~ middle dryi_,;iOIi. to the surfa:oo

.....ateI'.l.eJllperaturi'.:s for £he sa-me y..<::ars, 'th.u~ pCi".ITlitting of a compari:;.r.)n of .the two; and the rigntT.t1.anJ di ..rjslon to ,the water ternper.arur::es for I8S4 and I R,SS.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 19.

POLLOCI{ }{II' LH:rrr-:3Tlll', ~IA"f;.\CJn'SETT~.

I...lJc~!-tioll (lf~((r(.(tu.-Ttd.~li~ht-s-htp t'i ll~l'_u.h!~l ill t.hj~ tLl.l~l1wa~tL'Tnei.1lrauet~ toll .s~1.hb.J.ckpt. Or:' Viu.e.yai'il Sound, and

:;j- mi!l's FE. l,,Y E. { L. Jt"'llJl )l"""llwy l'oiut 1I:.:/lI.. !IOll:iC, at. tla. sr)"t1n-usl"cm ..'~trrmity (,f Cnp" (:od. It is Ii mil~8

<.list.an ( fm", Pollod, Hi I' !3!l;!:l] l'n)i't~r, wIdell lies 1",\ w""n ii, and )I()Jwltmy 1~lanrl. and i, ""rrnUJH1,,<l on nearly ~Il

side~, fit (lii]',·rc·ltt ,] i~LHl('{~~. hy ,·'nall ~l,nal~ or group8 of ~holll~. Th"rtJ is, howeycr, 110 Lm<.l to the northeast, (,Rat, Of

~(J"tll~a,l of it. It i" ""cll"r",l ill:' (heptl, of" fa.thflnl", anll th,· ,lel'th8 llJ.,flnt, it range from 4 to 7 fath(lm~. Th" hnt­
toru in this n"giiqj t~OLh;;,::st~ ,:f ~nlld ;}lH1 gr~1'\~d~ N.'1ntnekot Kew Sntlth .s110:11lj~ht-~llipi~ ~jhnn[ :_~() rnj]er-lw:lrl~rSOlltll.

(;1'v!tr~J}!hj'e~d IJ{.t~iliolL--L;),litllEk. ~tl-.-, ;~;,;:' (27 11
) ~-.; lun~it.ndt\ l;Dc 4lt)f {l~-}I') \Y.

n!'Jdl~ of rr a(c p".- Fi ,",_'. !o 7 fat hilltl::-i.

JI'an!J~~ {If fnl!jlrra.fltre (~Lln:!l t to Jalulat'J-T l).-~\.ir, .3DQ (~:~ to Bile); t.H1l"faee, :_Wc~o (it:.!u to t12G.f,).

TI,() Cl!f\""" or ,llrfaco tC111l'erllt,llre arc mur" irr"Kllhr a",1 1"" uuifOl'm,tl'IHl at the j},f'P" or fOlJr l)T('~ciling stati<Jllh,
a.au in mom;; '~a-.'«'.~ the v:ni\ll i'.m" d<l not :'1'1''',1, to l", (b<' t<l the infiuO\lce of the fur. 'Ihp.y may \w. C\lured in part by
tbe CUl'rer: to flowing thrnugL tin, IlnJllef(lll~ l'a';"n.:;"w:JY,~ lit'! ",e"u \.110 surruunding 8hoal... The ranges of tCJllllCra1l1H'
J,ulTe~pond d,,~el.r wi t h th" .":llln) at NaUt.ll"kct XtlW Sonl.h Slmal, the maximum air tcmpcra.(nro hcing 8° lowc, at tbi,;
~tation, I.l1lt tl.., maxilHlllll a",1 miuimnm J"r 1.1", o'lrf,o,e :,rt' a\mo~t l'l<.'cisely a,like Ilt l>flth. TIn'mlu::\nlllm snrftH'"
t"mprrn.l.tH·., Itt Pollr>ck Hip. Ir)('ateu l't. the e",gr"rll ~lltl-aliCO t.o Vi tH'yard Sound. is :iF' ]",n'r tll.'lll ~t ViIlf'yarrl Smw,]
light'8hip, at the 50n tlnvestHtI ('tlt-raJW~ to the '" Ttl<· 1\:)01.\' 0r wat,'r.

Table Hlw'wi!'fl tile direrUon of Ihe u:ill1ls, by qUallrallt". fur w"':- '/1",,, IIr (if fI,. !lea,., IJdul) ti,e JHlall~ r-f ji;'e !J<'afX' ohse,.,.ali'i/1S.
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OCEAN TEMPERATURE CHART NQ.19
By RICHARD ·RA.:r:HBUN.

Station: Pollock Rip Light Ship, Massachusetts.
Representing, by means of curves, the temperature of the air from ISS L tu 1883. inclusive, and Of the water at the surFace trom

- 188 ( ro 1885. inclusive. reduced to means of ten days.

EXPLANATION OF THE CURVES: - 188r, - __ 1BB~, • ._•••• xBB3, _._ IllB' _ ••• _ 1
B

8s_

SUF?FACE T£MPERATURI:: 1884-5.

, I I Ion 1.11
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AIR TEMPERATURE. 1881~2~3_ SURF"ACE TEMPERATURE. 1881-2.-3.
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EXPLANATION OP OCEAN TEMPERATURE CHAR'!' No. 20.

THATCHEU·." I i:tL ,\~D LTG HT8, ~L\K;:."-CHUSETTS,

Llica/io/j oj .I"liml.~Tl,t C'LJ'(' .Auu IJglll~ UTe ]ol'uler1 OIl TLald"',.',,, hl/""" llllllllt. ILrl'e-lollrtlj~ uf a lILil" "tl' the
eastern Extremity of C"l'" Allf', both beln): Oil I.JIl' OIl tel' !lide of Ihe i!lJanu, TLere !lre ~e~Tra] rncky kdgl.'~ ill front of
the islaml, Lut olh'~r'i'i'i"" '!"pt lL~ of :It I" ~4 fu,Ow til;; occnr ". j tld lJ a <liot.unc<' of 1 rn iIe. A (leptb of GO fa.j hom~ is rpn rI,e,l
1>! mil~B to tbe ea.~twal·'l. TI.a: l'ber',~ !o]:uoells aLuut 73 ",il"g lwrthwesterly from l'o11<J(,k Rip liglJt-~hil"

Geo~t'(]Jlldc"1 j!(].'ilio1l,-Th" 11Oril",rn Ji~ht jf\ I(J(',:lkd in lal; tnde, 4~" :18' :?l" N. : JongiLmle. 71i0 3,1 31" \\-.
/lflJ/1l or lI'"tcr.-5even ["d"
Rauflc of IcmJ'et'al",r~ (t\\'.,1\'" "'''1)l,lt~).-Ajr,4:00<,::> (;)(1(; tv 76U ,;,); surface" ;lj" pc-a to 670 ),

The Ol'"H\'fll.inlh nt tid" ~tat;"n were taken 1,,)' l.ro,i nhI ol,servc<s of tho Signa] s"rvicf', lwd llw winte; reeon]s,
altlJOug'l, N'H.'ring' "'.11)' two ~.-car~, at'e l'r<'sIlUlalol,r accnrate, awl have oocn Illottcd. Observatlon6 were continued
thwn;;h onl,r t.lllY,,., ye,,,t'", 'ld(\ theN are mallS g',~,i'S wit,l,in that 'Jleriod, ",hieb is '-ery unfortunate, considering the
imporklnt gf.'o:,:raphicaI jlo~i1.i"n ofthl: stMion. Olily Dim ob~cl'YatiQIlwas taken daily, at 2 fl, m. Tbo 6urfaco curves
are VCr,l" jrr"~nl,,r, au,l in l!I:Jn~~ e"",,,, c"l'ecinlly ,hn,"g Hw w:trmcr mont,hs, indica.te dirf'ct ntmOf\pheric Intluence,
from tlle Blu',ilarHy of th" Yflrinti"IlH ill holh tho air twd f\urface curves, Tberc is not always, however, B strict
corre~I)OIHlelJce in tIJe rdati, .. l'0~jt;()ns of the Cllrve~ in different years, tlle a.ir eur,'e from May to July, 18.33,
'tieing from 2° to 1()O l,igh{'r than tlw ail' enn·;), for Dw same mouths in l~Sl, wLU.. the ~nrf'ICc cnrve fora part of the
same perini!, ill lS':n, h rrr>rn :.lCl to GO' 10ll't'1' t hau ill lS~l. Dilriu g tll/) c01.1er Illontbs Ule surface curve, are n!ry

regular.
The maximum air tClJll'cratul'" j~ higher at Tilatel",r';; hbnfl {hun at ft,,~, vf tht> preceding daliollB os Iill' ~Ollt h ns

Block I.lawl, with which JatteT elis .i'uI;on e,.tTc.'\[lOn<)g appro;:jtlwtel~'_ III 1<1lIf~lcC tc,trIl'(,ral ures 'fhatcuer'" Islaml
agrnes most clvscly with Ylm'y:mI SOlllHIlLtu] BrentOlt'~ Hcef ligbt-"uil's, Imt it is proltabl.., that the higher &lJd:>ce
~emperature. of 1'ull if:'ller's Islam} aTe ,111C to t.he 0 ttsen II ti OilS It:i\' IU!i lwen take n ina shdtf~nrnl place.
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:Each vertical interspace represents one degree Fahrenheit. and the fractional parts of a degree are indicated a'; exactly as poS!':ible in the plotting of the curves. &ch fifd.
degree is represented by a slightly heavier line. The transverse lnterspaces ,nclosed by the heavier lines repre,ent periods of ten days each, as indicated by the dates on ·the
left-hand side oCthe pia.". The lighter trallsverse lillc", intermediate between the heavier ones, are intended to represent the mean of each ten days', and the curves of temper­
",tnT" ",re plotted with reference to the"" line,. The left-haml'vertical division 'is devoted t.~ tl> .. air temperatures for t 88,; .S82 and 1883. ,the 111iddle division to the surface
...~ t.emperatur:es (or t.hc same )'ea.rs.~ thus. "PoF::rmhting' of a COttlIJ-;).rlson. 0f the two; :a:nd the dght-hand dlVis\on 'to th.e 'water temperature:::. fot'" 1884 and 1: 085.
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OCEAN TEMPERATURE CHART No. 20
By RICHARD RATHBUN,

, Station: Thatcher's Island Lights, Massachusetts.
Rcpr(:Senting, ,by means oLcurves, tbe temperamre of. the air from. 1881 to 1883, inclusive, and of the water at the surface from

1881 to 1883'. inclusive; -rcdm:edro means of ten days.,

EXPLANATION OF THE CURVES: - '1asl, ..- - - 1.'882, ., '&33. _. _ xaS4, - -•. - lasS.

(lss'lJEl) IN 1836.)

OAT£. AIR TEMPERATURE, 1881-:2.-3. SURFACE TEMPERATURE,13SI-2-3, SURFACE TEMPE.RATURE, 1S84~5.
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EXPLANATION OF OCIl..AN TEMPERATURE CHART No. 21.

800"1\ Ii'LAND LICIIT-HOl;SE, MAI~E

.Localio~of aw!iolt.-Bool.l Island is a slilall, jnw, roth)' island, ,,(1' YOl'k lIal'h,w, Maill", awl [,Jllll ih:~ from Cape
Neddick, the neare~t part of the n~aillJa1Jd. Prom Thatc1Jer'~ l,laa,] it. is 1\l8lallt uhon, :1" milcH, in a. mll"t,hcrly direc­
t.ion. 'Vithin a rad i Ul! of 1 mile ,1"t'1 hs 0 r "1 to 2" fatho!l1s net 11 r, and a dept.h of tic. fathnm~ is I'pa"he,l at. a .j i~tanee
of about 6-1- milt'~ to the "astW(H'.llOuo.l ~nllt\'eastwan.l.

OtJOgraphioal posilwn of the light·lwi/sc.-Latitndf', 4:10 Oi' 17" K ; j<>ugitUtlc, 71)0 ~tl' :r." ,Yo
Depth of lrater, -1\i ne fathoms.
l!(l':llgC of tnnpcratltre {Mar,,\, 11" ,Janna l"J' 1).-Ail', GF (:!;cG,iJ to 730,,)); ~urfuce, 29° (33° to 6'""0).
Tbi$ station affor<ls tho Il iglwst llluxi"Ill'" ~llrfaco tOllll'ernture of any of the stations located in the Ilorth,'rn p9.l't

of the Gulf of Maine. 'fI,is m:n:imliIn is,')c lower than at Thatcher's Islall(l, but agrees exactl~TwHh the lIurfac(\ m!txi·
mums at Pollock Rip and Kantucket 1'I'ell' Soulh Shoal. The maximum for the air is, Jlowm'el', som()wbat hi;l;!Jor al
Boon TlI1,-l.Ilfl than at the two light·ships illfmUonBd, Tb() surface curve8 aro 0101'0 irregular than at thBother 8tationll
in the Gulf of Ma.ine, It illll,'ce.•s1l-f~· to explain, however, th!l.t the sl\l'fuce observatioull were not bken with an.\' regu­
brity at. this IItation, omissionll of lIo\'eral ,hyll, aowetimes as many all fi va or six days, occnrri og in a majority <)f tlle
ten-day periOlls. The omissious arc rnuch lcs... frequent during the Slltlllller than tlw wiut.er months, It ill illll>OlIsible
t.o calculate to what extent the n'sn!t, may be vitiated by this fact.

TaMe "howill!l t1,e directloll or Ow Willds, Ily qo.adrants, fllr caelt month Of tke yt'Gr, l,d1l9 (lie IJ)ca>l~ oj fii'C years' Ob8CTvoti(ms.
-~,.~.,~- _--_ ~~ -~ ~

Q\wl,-,,,,t. I'l~nu·ry·1 F:~;~-l }!"''''h·1 AVril ! Mao', ! .JUlIO. ! ,Tn!),. 1.\ "::,,,"1. f\"i,~t;:.rn. Lkt"h~)~r~f,~;.m·1 Jt::~~"·
~Orlhe~"t _ '1"~--9-1--o-.J-r---;;r --P-.9-,'-~;' ~-.---~:~. ----- 7." -~-·I--·;~·-~-I P;: R. S
SoutbeMt 3.2 J. Ii , ;.9 i 8.8

1

13 'I l~) :l i I! 0 1.<) 1",. 1 i ,.3 , 1.3 'I ~
Southwe~t . _. _.. 'I 9 7. ~ Ii 0.5 i 3.9 4, 5 5.6 i 7.7 ]0 :, Ii I 7 7 : 9. I 9. 6

Norlhw""t...... 10.9 U 10.51 8 3.2 U i U z.fi _~l_~.~J,,_~_~S

216



AIR TEMPERATURE. 1881-2-3. SURfACETEMP.ERATUfl:E..l88IcZ·3. SURfACETEMPERATURE~L884~,
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OCEAN TE.1\I1PERATURE CHART No. 21

Station: Boon Island Light House) Maine.
Representing, by.means of curves,. the 'temperature of the a.'ir frorr'l.. i.88".1 !:o 1883~ inclusive" an.d of the watet at the surface from

xB8-.: to :<885, incLusivel reduced to .neans of ten day".

EXPLANATION OF THE CURVES: __ ,88.. :<882, :<883, _._ :<SlLi; _"'_ I885_

(rssIJED112:1 1:8-86.)

Eac11-vecticalinte.rspace :rep~sentsone d(;,-:>-'ree Fahrc0I1U'it, and the fmcnonal pans of .:::. degree arc indicated as exactly as possIble in t.hc plotting of the curves. Each fifth
~eis represented-by a slightly heavier-line. The tr-ans\'e.rse"interspaces .inclo.'3-ed by tht:: hea.vit::r lines repre'!-lent period,; or It.:.n day,,; c:\{;h, a;; rndiULted ~y the d<llCS on the
Sic&handsidc.of the plate. 'TIlB lightcr transver-se lines, imermedlat~.beC\veenth.c beavier".ones,at:e intended to ,eprcsent the mean of c<Lch :I.", •• clays, and t:he curves of temper­
I;lhu:eare,plotted with.re(c£el1ce to the~ lines. The left-h:l.lid. vertical divisionis devoted to- the air temperatures for-,SSl, 181:$;2 a.nd 1883, the mh.l.dle divisio]) to the surface
wate:r te:mperattu"es for- the sanll~ yC;;Lr!:i. tlms pc["m~l;tiLlgof a -compari~n of the.'tWQ~ and th~ :-~:~ht-hand division to the water <temperatu,es for [884 and 1885.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 2~.

SEGUDT IS[,AXD LlGlIT·1l0USE, )IA1KE.

Location oj alalim•. -Seguin l~laD,I i~ <1.-1tl",11 r,,,,ky j$~"'lld ",lU.. precipitous ~1.H>n's, locateu about ~i milt,s oft· th~
nearest part. of tho l1\'lillland, On Ihe cast sid" of t.ho eutrancc to KCnlHlbcc River, and about .17ulllcs llortllt'llstcrly froUl
Boon 181:1,1lu. Det.W(hm Scgnin hlanu and the ~hoal8 honloring the acljaecl.ltmainhu,d depths of 3i to Df"thollis occur,
and off the i~la.nd a depth of 40 fathoms is re:lChl',l wilhin a distance of 31 miles. Till' light is placed On [Le \\",.·~h'n'

side of tho iBlalld when) t hEi wat.or is froll' G1,0 8 f.,IJH.H.l.ls <1eojl eJ oso inshore.
Geographical po.Won.-Lat itu,\«, 4:1" 4~' :.JG" 1\". ; loug'itu,]e, GfF' 4;j' 32" \Y,
Depth of watcr. -Sis fa 1hOllis.
Rangc df femp,'ralnrc (Marc1.. 1 [0 J CI.'Ill'.,,; 1).~Ai r, -lG".G (24'" lO 700.J); .'11'£"'"l', 2:,0 (3:JO to G1i").

This St.:1tiOIl has a .shortl'r range of 1,'UljJt"I',d [11'\1 fur lJ()lL tho air awl Hurfac" than Boon hlal.l11. Tho maximuul air
tempem.turo is 3", the max;ulIlln surface h'Ulpcrature 4c ,lower' than at Boon Islalll1. Bolh th" air :lml surf"c,' "lin',,"
ar~ more n:gnla.r L.han at thn pr\~L.~t~(ling .iot.,jj.tion} !.lUU lllore utl if~)rm for an the yeaTS.
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OCEAN TEMPERATURE CHARrr No. 22
By -RICHARD RATHBUN_

Station: Seguin Island Light House, Maine,
Rel'"resenring~by-means of curves, the 'temperaTure of t:he air frOfil 1881. to .. S83, inc::1usive.,. a.ao of the Water: at the surface from

... 88~ to 1885, jnclusive, reduced. to means of ten days_

EXELANATlON.OP'I'HECURVES: __ ,88,. ---'882••......•.. '883. _.-.!IS,," _ ... _"xSSS.

(Is!;um> '" ,886)

I

SUllFACE TEMPEIlATUIlE. 1881"2-3. SURFACE TEMP"ERATURE,I.884--5.AIR TEMPEIlAT1IRE. 1881-2-3.
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'E2~tl vertical interspace repre~,nt~O[]e degree Fahrenheit. aDd the tractional part5 of a degrp.c arc indicated as exactly as pos~ib[-e i~l the plortin.g of the cur<res. Each fil1h

'degree is; 'represented by a sHghtly hea.vier finc_ The transverse interspa.cC" indose<i by the nea'l.·-ier lines. represerlt periud.;; of ten days each,. a~ indic:ated by the dates on the
left--hand ~ide of the p-tate. The: lighter tral1>: ...-erse lines, inl;ermedi::lt-e between the ber.l.vit"'t" (l-ne'O, arc tnterld(~d to r~presellt the mean of each ten da.ys, ~lf1d the cunrcs of tempcr'"

;Lture are; plotted with refereo.(!e to these lines. "The left-hand vertical division i!; de\'oted to the air tem~lNatllr-e<; for T88[, 183~ and r8R3. the tn;ddl~ div~sion tn the s-llrfac.e
~ temperatures for the ,:;.arne :rcars. thus pennitting of a -comparison. of. the two; .and the Tight.h~nd dLvision 00 the ·water tunperatures for rSS4 ... nd. I S8S.



EXPLANATION OF OCEAN TEMPERATURE CHART No. :13.

Lowtio" oj 6Ialioll-::lIa[jlii<'1l~Hock b 1< hare, rucky i~]et, [lhollt 80 JJlIl('~ ['''~tO'f]Y fn)]), l';egnilJ IsIalld, amI about
14 mIles south of Yillal Hayen Island, at [he muntb of I'<lnuh~eot IJa,y, the nean·sf, ]atge pi"C0 of lund. It is ahout 2f
milefl S}~. of Rfl,gg"d I~lantl, wLid, i~ c10~e to M".tlnkn~ I"Jan'] aud lJe.to.',wn 11",_ lutt.~r and Matinicl1s Rock W'ithill
(I, radius of a, mil" tho water .leepens ,~pl,lly froID 4 to 45 f"UlOID'_

Geographi"al pf•• i/ion.-Lai-tLutle, 4:l" 47' 01" N.; IOllgItm]n, m,e ;;1' 20" W.
])rpth "J INI/,·r. -Six to 1:.1 fathollls.
Range oj temprl"at"re (Murch 1 to Jl111UI,ry l).-Air, 42" (2:)0 to (,[,G) j 5urfa(;e, 2F.f, (:\20 .5 to 540).
)latillicn~Rock and Mouut Desarl Roek present tbe shortest range of 8urfacl,) tetnp~l'atnre of allY of tloe slntj(>lIli

north of tlw FloridR R~ef~, I,eing 70 shorter thjH) Itt !I'antunkd N(·w Sonth Shoal Iig]lt.~lJil)" 'rIll,) surface mal air
11lludlllUIllS for MlJ.tinicus Roek are also the loweijt, of allY recor,kd. TIle surface cnn"PB are. ,cry Xl'gulur u',,]
uniform fmlll rear to J'ear. tJ;nfortunately, there are nearly lIS many omiS6ion~ in lh~ fllll'fact' records for this statiC>lJ
n.~ for Bo.vn Islaud, but tlHly are 5eldom frequent except, duriug the colder mQuths.

Qnn,l m nt. 1JannaTr· F:~~'I March. I Al'~I1·1 ~:~ I .T"ne---~~l;:·-r~u~:~Ts~'~;·r:~"u.r" Kt~~~· r;~;~

~~l;::::_:-.-~:~-I~I"--:::li~I!-""~'~t :::!I ~:~ 1-- ~.:-l·-·-· ~~~-I-" ~:L7

1

:--- ~ ~ 1- ~~ '·--;·i
South ll"e.t 9. 1 G.4 7., 8 9. 2 i 12.8 )1 13.9 I 12_ 9 to. 2 10 I lu.3 8_ 2
XOIthwc.t j 12_91 11.'1 ls.r; ;,9 •. 3! 4.4 2.9

1

~·.I ~.1 s.a I 9,7 12,8
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OCEAN TEMPERATURE CHART No. 23
By :R:ECHARD RATHBU'&

Station: I\latinicus Rock Light. House7 Maine.
Representing, by means of' C1JT'veo, tbe teTT1pcrahlre of tile air.fi-Ol'n ·,S8" to 1883, inclusive, and or 11>.e water at the surrnce ttOln

188 r to 1885, inclusive, reduced to means of ten days-

EXPl..ANATION OF THE CURVES: --.Blh, :...._-.s&.>. _ .-.Sll3. ---'884. -~_ "II!IS-
(l:3SUED m~'I8g6)

E1 I L I II t', l~ L[I\). II i ; U. iLl.i. Llfll Ii! I ,1'( U_W.- -+!lJ-U 'L:.,! !4..,I+l-t+f-.H+a
No ,I I lilT \ W Ilil II [I II Illli'II!I, 'i': ':!', I

10 1++++-I*1-f-loH'+a*+++++J~H+++++"-i++-T++++J+1-H+i+fI1-\lH++-H-+-I-' fT"'"l
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D..... :lO' 30' AI:oTEMPr;J!I\TiIl~.188A5~'3,0' 3('/' ,WSUllr'},lfE "''l1pmA~JlE, IM)-2-3·0• 3 ' SU:lACE f.DAr:?TUN 1885\':5. £0'
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J6t++<H+:I.H'H+++-f-++++1jl++1H-HI+!~t~t41 :: ::: :ltetlt~~rHH'+H+ ;: i I ; ~ I <If 'H,H +Hht '
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3D' 35" l,,<)" Ml" 50" 55" 60· 3<1" :l!t !Jt)' !>5· 50' W· 60' 30' 3;;" ""D· wf 50° SIr 60'

'F.arh 'V!";rt'!cd interspace l"epresel"1t'1: -on~ de.gre-Q Fahrenheit, and the fractional parts o! a de,{,,'"1"'ee areindi(:3t~d a!'; exactly U5 p05!iible: in the plottl'l'~of we curves. .Each.fifth
degree is- represented by a slightly heavier Hne. The trUI""H':ver'!>e irncr~pacc!3 illd')~d by the heavier lines ~present ['erious of ten da)..-". each, -as indicated by the dates on the

1efi:..band s1de of the piate. The lighter tra05Vf!""Ne lines. iruermedi:r'tte hetween the healrie .. -ones. a ....e -int:Cr1d.,~d to I'eprc5ent the -m-can of eacl:1 t~n clays, and the C1u·ves'of 'lempet­
-ature are plot!~d .....;.rn reference to these linc-So. The left-hand vp.£"ti=l d~vi'5-ion 1!; devoted to the air teUlpcrat~iJ"(:sfor l~SI. IStlo2 and t83J.. the middle division to 1:hecs.urfacc­

water tem.peratures fur the same years, thus perrnitt{ng or ;l, comparison o( the twO; and til..-.: rigbtJJ.a.tld division to the -.cater. temQerature:s: for 1884 3..-ld 1~8s.



Q"admnt,

EXPLANATION OF OCEAN TEMPERATURE l;HART No. 24.

~1Ol.~.sT IJE;:iEHT IWeK LIGHT-HOeSE. MAIN.E.

Locatioll Df 8tu!ioJl.-:\louut D<lscrt nock i~ a s"wll, oar]'"" i.,let, :H mil,·s E. i N. from Ma.tirl'ic\lII Rock, and
~bout 18 miles off' :lIount Desert hland. 1'11\' ro(·k is 51:lrrOUlltl(,(l with ll,'ep wa.ter, the depths ranging from 50 to 95
fat-hotos withiu n. ra(lius of G miles.

GeograpJdoal poaili<»l.·-·L"t.itl1<lfl, 430 ;),''>' 0:,'1 N.; jongilU,j.·. C~O 0:-' 44"\V.
Deptll of lraEer.-Twn to 10 fathom.'.
Rall!Je of tempera/un (l\h,rdl 1 to JamUl1'y 1).-Ail', 500 (2.)0.., t.o .;;0.:,); surface, 210.5 (<130 to 5(°.5).
This ~tali"n I're~"Ilt~ UHl ~allle Hurf"ee range as Ma.t.inieuf! Rock, with practically the same ma.ximum (LillI mini.

mum h'mp"!·n\,ur('.", l",t the "urflleo cun'e~ are Jes8 regular ::1.Iul not uuiform for aU the )'ears (especially from IB81 to
1883, im'lmH'e), sOLHolil!le.~ slHlwing- differences of 10° to l;!C ill eOr!'cspon<ling periods. The maximum a·it' tompo]",..
Inre is 2" higlw[ tlmn at anJ other statirm in the Gulf of Maille, excepting Tha.tcher's bland, Br6nton't> Reef Ijght·
ship lJ"iug the ii,-~t ",tat,ion to tho ""JUlh with which it corregponds c.losely in this relll~Ct. The maximnm air tern·
pel':.1 ur" at ",-[,,,[iu ic us Hock, 1h~, ",-,nest sta ti on to tho west, is 10° lower than at Mount De>aert Rock. Excluding,
how(\vH, the Sliar 18~3, in whid1 the summer teulperatu]'(' was rar nhove tboile of the h>'(, l,re.vieus yeaI'll, the maxi·
mum air te>tnp,-r"tnre of thi~ .,ta! inn woulll be only G!,!o.ri_

Table show·illgthe direction oj the ,rinds, by 'l'wdl'ant8, JrlT cad, mOllth of tile year, bdng 06 means ofjit:e y~ar~' o~·aUo'lls.

!Jan",c,-.I Fe], ..", 1'·:J\bUb. i APr:-'!"- May..,-! ;Tn"e. II Jul.\". IAU,",,"t.1 Seb'P!cw, OclCbec.! Kov
b

eno-! D1ceent-
I ary. I . er~ e['"~ H;"r.

-_ .... -_. "_.-.. _- - --~_._--~--~-: ---~~~-.--~-- ---~~ .. -~- -~~----- ."_._-- .._-_. _.~--~--~-.---~
x"rLllea"~'----"i (.o! 5.01 7.21 5.(1 7.11 25] 1.7 3 S.5 5.7

1 6.8! D.3
Sonth,",,"t ... -""1 i. ~ I' 4 9 j ~. ~ I :>, J ; 8,:l I 8. ~ I 9, II 7. J 6.9 I 7.1 ~. 71 7. 1
Sotlth"'~t . _..... 8. 0 8 I ,. 1 , 10. 1 i 10. 9 13, u I' 14.3 14 10, G i 9.8 9. 7 ~. ~

'N<>rth"clt_.· __
1

12.9 9.41_....~.~__L._ .._~_1__3_. 3 2 :Ll (.11 15.6 7.5 11.8



OCE~ TE~-PERATURE CHART No. 24
B,y RICHARD RA~I:tI.:tB".

Station: Mount Desert: Rock Light House, Maine.
Representing, by means o~ curves, the te=peratuoe of the air fro= .-8la to 1883. incl=iYe. and of-the water at the snr£ace fi-o:m

t881 to .1885, inclusive, r<:dnced to Ille""" of ten days.

EXPLANATION OF 'THE CURVES: __ "1:88.:t,. ........__ .188~, 4 •• ~ ... r •••_1~ _.-:l:8B.4, _ ...... - 1:885.

(iSSUED 1,·'I_I886.)
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I I
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--\ -

I I 1\1 'I
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l-t+H-t-1I+H+H-+H-H+N.P-H:4I-1+.J:+++++-I,I- II I- I -rl I - f.J H-l+ +~r If\ ~~ +t- I I IlL,
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I I I j I i LL I LU J HI 'I !I 1
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I j I II I~ i '; I
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"Each ver:tio:al intenpace represen!5 On~ r1t..:gn~f; Fahrenhc.;-it, am1 the ,frac.tion;,11l,t.rts cor <'I degree fJ,rl.': inJica.ted ns e~'l-(':tl~. a", p('s,;ibb ill the ~lot":il1;:: of lh.(~ cnn·-c-~. l~"""L:1\ fir:.h
degree is -represented by.a "lightl)T heavier line. The transverse tl1rcr::.paces indnse-d- by the hl:::!avier lines repr.escn( rcr"Lods or ten d~ys each, ~~ indicated hy Ih<:; dates on the
,left-hand. side of the plate. The li:ghtet" tran~v:crse lines, inte'Jnediate hch'li..cen the hearicr· ones, at".;. lntended. to Tepre':1ent th~ m,:all or each tetl ,1aysi and the Clll·.VC; oJ templC:-r:.­
aturc.am .l?l()tt~tJ with rcfenmce to these. lines. '1111;0 le(t.:,)lallL\ lo~c!'J:kal dj~on is. ue:'o'"ou:d to the air -rempcraturr:s far 1.'88t~ ;t.8B.;;r ;:'\!l~l 1 88,J, the middk di\"islon 1:0 the sur:Iar.:e
-wa.te.( 'tempeUltU:rC~ for the same Tean, th.us pennitui}g of a a:1iTI-pauson of. the tw-a~ and the right:hand di.Y.lsio:n to thoe 'W..at~[' t-empc:-:r<llUrCs. {or' ISS... and J i'>8.s.



EXPLANATION OF OCEAN TEMPERATURE CHART No, 25.

PETIT MAl'1A)S LIGHT-HOUSE, :\[11.11\1':.

ObeC"('(T: GEORGE L. UPTON.

LOGaliol' of slulion.-Peiit )1a\1011l lit;llt-lJuu,c bln<:atc.d Oil nlO ~(lllthorllIno~t(,f OJ, gNUp oI low, rucky i~lot8,known,
collectively, a~ Petit Mll.llilD 181utld. T1w~o i"kt.~ 111"0 ~ihmt( <! off the west"rI\ ellt.r.ance to Pigeon Hill nay, near
Coulilslm:rougb, }fc., ~mJ. .nre tlL'i:w:, "l.>Ol;t i! mil"". hom J.lln 7W"'f'8t p"in~ of Un !1H1iDhmJ. Th(,.1' are jmnwl1bte.J;l=
~urroundetl Ily 10(I;::e8 I\t\<! .boals, hut "it h~1J n <1l8tanco of 1'\ I!lde~ to the sOlllhwar(l depths of GO fu.t1J()m~ OCenr. TIJt'
light. is 27 miles NE. t N. frOnl l\1ouut Dc~':rt R·<ck JiglH-hmlS".

OO(J.1raph'ical p08itiQn~~L3.tU n~ll~, ·1-1:..... ~~!' O:lll >:.; Jongit nrlf'j fj7° Gi' t>l r, Vt.
Depth c/l$"lcr.-Eigll t t& 1" J:'Hllc!<'l}';;.

Ral1{lt!J oj temperature CMnr"h I to Jannar;, l).~-Air, GO~ (~OO to 7(10); 811rIaee, 27°.5 (31° to l:i!JO.5).
The range uf air temperaturc is tl", RatHC us at ]\Ionul Dp~ert Roek, but- with the l)laXimUUI Dud minimum tellllklr.

"tures (lad. "f degrel.'6 low€r. E::>c1mli Ilg U.IO year 1~~;I, the tl"J:l;:irnnm\l of air temlleralnra would b,~ nearly tlte ~alll"

at, hoth place~. The surf,.cc Wf,~ illlnUl is 4 <k;;rc-cs hI;;lwl' ,It this ~tatit>n. 'fhe surface curves for ISSI to 1~8;l, iucia
~i \'<J, ar~ f"1Jy n~ irrllgnhr a~ II t 1lotlllt D",,,cl't, r:,;c10, and t !",re i.s the aarno lack of uniforroit.y 11etw_n t1a difJ~rellt

3'eats, LIlt n", variation. do Ilol ill 'lily wur eOlT"slIOllU ill.. th(. t"',, 6talion~, llnd the conditiollA by which ther 'nml
1'1'o'11lced Wl'f" evld..ntJy uot. rOlr:J)J(lrJ tn LotlJ, TUlTI' i~ 1Ill]["h greater correspondl1noa blltWI'on tbe }'I'ara l&i4 nmJ
lfl8.-,.



OCEAN TEMPERATURE CHART No. 25
By RICHARD .RATHBUN.

Station ~ Petit Manan Light .House, Maine.
Repr~sentingt by lneans oj cHrves, t:h.~ te.rnperature of the air from 1.88 I to I883t.inclusive) and of -'t1u~ W'::lt"er at the surface f"rom

",gEr to 188S t ind~.!sive, reduced to means __ of ten days.

ExpLANATION OP THE CURvES, __ z88r, z88,.. • ~883. _.- z8ll.t. _ •.. - x8lIs.

{l5STJI::::D m: 1886.)

AIR TEMPERATURE, 1881-2-3. SURFACE TEMPERATURE, 1881-2.-3. SURFACE TEMPERATURE. 188+.-5.
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EaclI. -vertical interspace -represents one UEgTee' Fahrenhei£. and th~ fractional parts of a degree are: indicated as exactly as pos-sible in the plotting or the curves. Each firtI~

&greeii: represented hy a sUghi:I.y hea.~1er- Jine4' The traCS1Ier5e interspaces inc:Iosed by the heavier- lines repreSl:nt periods of. ten dars. each, a~ in.di:catcd by the dates on the
lefr;.hand side of the pIate'. 'The: lighter 1.1"3.nsverse lines. inr.ermedlate: ~tween i.,,":e heavier ones:. are intended to represent the mean of each ren days. and the curves: of temper­
~ ap:!: plotted with reference to these Hnes. The 1eft~hand-verticaLdiVis:on is' de"Qt~d !:o the atr mm.pcr.;;;tures for "1S8r, .IE:h all.lL l" R33, the- middle division -to the. surfa-ce-tl
V'.3tCt' ~~a.tur.e3 fur the sruue- .}"ear~~:thus pe;an:itfing -of .a. -comparison of the tWOj and the rjght-hal:ad divis-ion 10 tb.e water U':mpc.r-a:w.re.s; for' 1.884- and..l.8S.s_



EXPLANATION OT OCEAN TEMPERATURE CHART No. 26.

Isoth6rmalliu~connecting the seril;jij of light-lions.. Shlt ions on the MNtolrn coa~t of the United St,atee, repl~'l;tlnt"d
011 Chllrt Nu. 1, constructed fur e""ry [;0 of tellIpel'aturl', Fahrellhrit, from 4{)C to 100°, in/Jhl~ivl', t(JT tLI,> ~'''''T Hit'll.

A t.emperatuTtl of Sf,o was reached at, M..,llnt Dl's"rt Rock betwl'l'n Jill)(.' 24 and ~n, but otLen";s,· till' i,'OlhITUl~of
5{j0 extend nurtL ouIy t,o Sl'gn i u I~],,,,d. At:Nant-ul,.ket New South SlWld, Gu" waa l"ecorded c,ontjnllou"I~' for \'jld~t

days only, or frolll Anl{llst, 7 to 11. Two v..ry ahort l'eri()d.~ of bigher lo'Ulperatllre than 75° occurred at Ah""c'm Ink!
(Jnly 14 to 20, September ;{fJ t.o OctolJer 'N), bnt the leoth('ruJ8 H( 7f," bcgin Tt'gularl~' lit 'Yinler Quarter Shoal, when.' the
interval Lctw'~en the r.wo linea i~ only eight \la~'~ (July I;\-:'W). During- tlw pIJriod of falling teIJl"erall1r~, the iEjor.,I"'nn
of 40° extend" ",.,nth cootillrJOnsly within the year to Fire l"lalHl, /l.ltll'mgh at roJlnek Ri!J, Nantucket New South
Shoal, avd VineyanI80und olmervationB are lacking tilr that tcruperatnr~. At S/l.Ildy Houk tlw j"otberm of 40° WM

not r",ached 1l11r.jJ FdJruary, lde2, while at Fjve Fatbom TIs.uk and 'Yinler Qusrtl,r Shoal tIle ten1lll,ral.nrl\ rllmain",d
above 40" d~ring tbe cntin' winter of 1&11 u1J(ll882. Tbe iwtherm of 5110 extend.. "ulItll only to Cap" Lookout, ill the
same winter, but iu tbe ..aTl." ]llt-rt of 1881 it reached to Martin'.. Industry. At the Tortugae the tewperature felll'clow
7(}O during a "hort period j UBt pdur to February 8, and again between March 20 a.nd April 15.



OCEAN TElVlPERATURE CHART No. 26
II,. RICRARD JU,.-rHSUN

Isorhermallines connecting the serIes of Light House Smtions represented on Chart No. I, constructed for
every five degrees of temperature, Fahrenheit, from 40 degrees to 80 degrees, inclusive, for the year 1881.

lISSU.ED :IN 18sa.)

STATIONS JAN. FEB. MAR. APR. r.,AY JUNE JULY AUC. SEP. OCT. NOV. DEC. JAN.
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f1re TIIant'

SlIndy Rook L S.

Ylneyard Seunll L S.

Pollock RIp L 8.

Slgaln"n11

I

I--

This chart is dicided vemcany 11110 thirteen. months in order,toinclude.theJirst month of the following year. Each month is further divided,
by the lighter lines, into periods ,o(~jxdays each, except in the case of those, months having, fewer or more days than $.0, when _the 'lasndivision
of the month may eqpal faur, five., or severn_days. Tl1e 1st, 6th, 12th, 18th, '"tthand last days,of the montltfall.oil.me verncal lines, The
transverse lines tepresel11: fhejtations, uom whicb drey;extend. A .complete break in the Jsothermal lim: opposite ll'ny 1ltatlon genemlly indicatell
that the temperaNre dii'I not rea'Ch die-isotherm ac that station during the year, A 'line eons; sting of daShes denmes a laCk otobsetv;ltions lOr
thD oorresponi:ling ·lltlIlimt.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 27.

I~th",rrnallincscOlluectingthe BCl"iBl; ofligbt-hoUBc Btation~ on the eastern coast "ftb" Unllecl SLnf..ea rtlprc~entcd

on Chart No.1, conBtructed for "vory r,o of temperature, F"'renheit, frOll! 400 to eo,.... inclusive, for the yea:! IBS'J.
Tlw isotherm of 40° extenus BOuth continuously in thl' spring only as far ~ At.,cCOJ1 Inlet.; during the period of

fallin,lt tflllJl'(,rat lire, however, the isotherm of that, vaIn,) O::.:.INII]B to Body'" 1B1~lld. HighBl' t~lliporatures than i"P
W('l'fl t'llconll'lu Ilt P(ltit. Man:ou, from August to to November 8, but the iaoth,~rm"of !J.r,o l'egin at S';gniu hllOlHl. The
j8,,1herm of GO" llppcarou "I I;<lon leland and That."her', Island, 1>\\ t lwt doowll"re north of Vi n"ynrd SOIlll<l, al thou ~b

the record i8 iU('''lol'ld", for S ..ntucket. NewSooth Shoal. The i8l')th~rmaof GUo ext..ou north ~'Ontinuouelyto Vin.-.yard
Souml, lUlll the Bllme tmlli"'rdure waa also recorded at 'fha,tcher'a l~land. At the Tortngas, tho tollll'emtnre WIUl
below 75° I.Hltween Mav ~I and 21, and btllow 8(lO bfltween October 8 twd U.
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OCEAN TEMPERA'T'URE CHART No. 27

Isothermal lines connecting the series of Light House Stations represented on Chart No. I, constructed for
every five degrees of tcrnpcraturc. Fahrenheit. from 40 degrees to 80 degrees, inclusive, for the year 1882.

(ISSUED IN 1886.}
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Matinicus Bock

STATIONS

Vineyard SlIDli L S.

Brenton's Reef'.L S.

Thatcher's Island

Boon Island

STATIONS

Pollock"Rlp L S.

Five FBtIunn 8aDJl1.. S.

Mount Desert Rock

seguillisramt

Frying PanS!maJ1I L S,

Wlnler nuartllr SboaI L S.

I'8tit Manan Island

Body's Island

Dry Tortug8ll
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This chart is divided vertically intu.thirrecm·months:in·order.toindmle the first month of the folJowing year. Each month is funher diddcd,
byth" Ilghter Jines, into period_ of ';;x day" eaICh, except ;n the case of those months having fewer' or. more days than 30," hen the last diyisi?n
of the.tnon-th may equal four, five, or seVen days, ThE! ISt"! 6th, I.2oth, 18th, 24th and last days of the month fali on t~e vertical lineS. The
rrans.verse Jines represent the· stations from wbich>theyextend. A complete break;n the isothermal line opposite any station· generally indicates
that: thll temperatute did no1'. reaICh the isotherm at 'thae station dllring the year. A line consisting -of dashes denotes a -lark of .obserVations for
the. correspondingstntion,



EXPLANATION OF OC;EAN TEMPERATURE CHART No. 28.

I60thermnl linea connecting the Mries of ligllt-hoaRe emtions on tl", "Ratet'll coast "f the United Statt's, rep1'&­
eented on Chan No. I, constructed fOr every 5" uf temperatnre, Fahrenheit, from <lOG to SOD, inclusive, fur th", year
1&;:1.

The two i80therIlls of 55° follow one !bnoth",r cloFtely at Petit. ManIOn antI Mount Deaert Rock; at Matinieus Rock
th", eome temperature was recorded for two or three days, heghHling August H, ~nd thi. Iloiot has beM included in
the first isotherm of G5°. At Boo"R Ialand the isotherm of 00" waa reached Jnl.v 17 (that temperaturll, however,
continuing only nntil July 31), aDd at. ThatchElr'" I~land July n, with no corresponding observatiolls dnring the
period of falling tiJmperatnre; at P..,llock Rip temperatUI'eR of 60" were oeelL8ioJIrdly record"d, but only for a day or
two o.t a time. At Fowey Rocks tho temperature Wile above 7,,° from l'ebrnary 3 to March 3, after whioh th"'Nl Wl16

a period of lower temperat.nT6, continuing until April 1. At the Tortug8!l the temperature. of 760 and BOO were not
oontinnou~ llctween the dow on which too iBotherml! of 76° and BOO are plotted.



OCEAN TEMPERATURE CHART No.28
By Jl:ti;:HARD HJ\THBUN,

Isothermal1ines connecting the series of Light House Stations represented on Chart No. I,constructed for
every fi,,'c degrees of temperature. Fahrenheit. froIll 40 degrees to 80 degrees, inclusive. {or the year 1883.

{ISSUED IN U8G,)

STATIONS

Petit Manan ISland

Mount Desert Rock
I.U
Z
:<
::iE Matinicus Rock...
o
I.<. Sequin Island
....I
;:J
Q

Boon Island

Thatcher's Island

Pollock Rip L. S.

JAN. FEB. MAR. APR. MAY JUNE JULY AUC. SEP. OCT. NOV. DEC. JAN,

STATIONS
'SU.ll1.Z.f- i.tll~H fi.IZ.lIU llJIl!14 .6JIII14, j,JllBl( .sJ1.IIU· IJl}l%~ EJ1I~U il1.J~z.I i-.lZJ!l.l; ,&llN:!lo p~jlH

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. JAN.

'This ch3.rt is divided '\Tenically lmo thirteen months in order to include the first month of the following year, Each month is further divided,
bythe lighter lines, into periods of six days each, except in the caSe of those months having fewer or more tbys"than 30, when the last diviSion
of the-month may equal four, five, or seVen days. The 1St. 6th, 12th, ,8th, 24th and last davs of the'month faIl on thev<'rticallines._ The
r~ansverse lines represent the" stations from "",hid'-thcy extend. A complete break intheisothennal Jille"opposJte any "station generally indicates
that 'the-temperature did not "teach the Isotherm at 'that. station' dunng the year. A line consisting-'of dashes denotes a lack i>f'obsetYations' for
t.he correspond ing station. .



EXPLANATION OF OCEAN TEMPERATURE CHART No. 29.

lsothermnlliues connecting tile 6("1';(,6 of lil\"ht-houM Btationa on tho eastern coa~t of the United States, repre­
8,,"f('rl "u Chart Xo. 1, c'm"l.nwr"'ll 1,,1' ev(.r~· f,u of l.empel'lLtllr.., Fahrenh..it, from 400 to ~OO, inclusive, for the year
1'lS.1.

Uiglwr t~mlwmt.lln·~ th:m ",," wore re"ortln<! at Potit Manan, but 1101. at :Mount Dellert Rock amI Matinicus Rock.
The i"ot!wrm of ,j(l~ '~.'Lt"l"l" "prrl, l:o"t.inuoH~lyonly to Nalltueket· Kew Sonth Shoal, 1mt the same temperatuT(l WIwl
rot'orrlNI at Boon I"];1Il <1. nn.ak~ of a ailllilar cL"rllctcl' aIm> occur iu tbll iaotlwrnu. of 7;,0 lOW] 80" at the llOuthorn
sfMiotl~. Tlw t(HD pl.Jrature fell below 750 at th6 Tortuglloll Iilevtlrw tim" dwing th6 y61U' and reachlld 800 onlf blltw66n
October :l·t and l.l9.



OCEAN TEMPERATURE CHART No.29

Isorhcnn;ll lines conoccnng the 5Lries of Light .House Srmions represented on Chart No. I, constructed for
ev,~ry JI\'C degrees of telnpemture. Fahrenbeit, from 40 degrees TO 80 degrees, inclllsin~, for the year 1884­

fj'.SsnX:D Il'I: rB'il 6-J

JAN, FEB. MAR. I\PR. MAY JUNE JULY AUG. BEP. OCT. NOV. DEC. JAN.
• I~ taG I- If 11,;[4. ~ III m!t iii!! l3 pi "i /Z fI' 11. E 1I I~ N~· Ii, ll': 1:3' 7t ~ U ~~!lJ [';II ~~,~ (;'! l~ 1:~ &,:'. 18.2i 6: n 1S 2.4. G- >if ~B n

Dry Tortugas

Abeec8l1ln1at

Cape loOkout

Vineyard Soundl:.S,

MaDtul:kllt N. S, Shoal\.. S.'

S-dJ HaoltL 8.

Fowey Rocb

Frying I'1m Sboals L S.

BOdy'sl~d

Rn Fatblllllllank L S

Winter Quarter Shoal L S.

Q
oo
W
11.

(j
.e 8l'1111ton's; Reef l, S.

STATIONS
6 Il II N Ii 11 III N- ~ 11 ~B I,I ~ I. 113 14 i 11 I&;-t, 6 1'[ I~ 1,1 6 I~ 1~ ,.II 6 I~ ,S ~4 ~ 11. 1~ l~ b I~ i~ /,,-l ~ I: !2!~ 6 ~~ ~8"M t. 11 ,~ l;l.

JAN., FEB. MAR. APR. MAY JUNE JULY AUC. SEP. OCT. NOV. DEC JAN.

This chart is divided vertically into thirteen months in order to include the first month of the following year: Ea,h month i, further di,c;ded,
by the lighter lines, jnw periods. of six days,each, except'in-the case of those months'having fewer or more days than 30, when the last di";sion
of'the month may equal four,five, or Seven days. 'The [st, 6th, 12th, J 8th, 2..th,and last'daysof the 'mtmth fall on the vertical lines. Thc
transverse Jines represent the'statwns from which they extend. A complete break i,,.the.isothermal line opposite'any station generally indicates
that the tempemture did not reach the isotherm at that station during the year. A line consisting of dashe, denute' a lack" (If "bservatiuns fot
the corresponding'statiart.



EXPLANATION OP OCEAN TEMPERAT'URB CIilART No. 30.

I80thll1ttlalliDe8 Ct>Il1looting the 8Njl'l! of Ji,l(ht-hoIIBe statiODS on the eastern ooast of the UnJt.ell BtateJ>, Tepn'oNUlt.ed
on Chart. NO.1, eonlltJ:'uoted for every 5° of temIMltature, Fah:rellheit, from 400 to 800, iuclulli"e, (or the year 1885.

At the time this chart Wall prepared; the temperature records for 1886 were not uvailal,le, IUId it w&!!, tbllrefof{\,
im1"ollllible to plot the i60therm of 40° dUring the period of falling temperature, exceptin~ for tboee 8tatiOn8 at which
tlui,t tempenoture was roo.ched in Decl;mber. As in mOl'!t pnwiou8 ye8:r8, higber temperll.tnooa tb.llon 5&0 Wfl:re recorded
"t Petit Manan, sJtbongh the illotherme of 5(;0 extended north eontlnuo1,Ully only all far M 8egutn Isltmd.



OCEAN rCEl\1:PERAr rUHE CHART No. 30
.By RICHARD RATHlJUN

Isothennal Jines connecting the set"ies of Light House Stations represented on Chart No. I, constructed fQl'

every five degrees of temperature, Fahrenheit, from 40 degrees to 80 degrees, inclusive, for the year [885
l,.IS8UED 1. 18B8.)

JAN. FEB. MAR. APR.

STATIONS

htit Moan Island

Mount Desert Rack
L>l
Z
:<
:liE MatinIcus Rode....
o
~ SllIullll81and

a
IuGn IlIand

STATIONS

JAN. FEB

~ 11 1~ r~ ~ 11. IS l4. Ii II If 14 S 11 13 tl. G 11 ,~ 14 6 11 Ie 14 oS II 19~" Ii II I~ II ~ ,,~ j;!! B Ii. f~ 11 .&:~ Iii l~

MAY JUNE JULY AUC. SEP. OCT. NOV, DEC. JAN.

'fhis chart is ,dirided -yertieally into thirteen months in order to include the first month of the following year. Each month is r"rther divided,
by the Iigmer lines, jnto periods of si" ~ays each, except in the case of those months having fewer ,or more days than 30, when the last division
of the month'may equal f()ur,ji~.e, or, seven days. T.he ]St, 6th,. nth, 18th, :>'4th'and last days of the month fall on,the'vertical Jines, The
transy-erse,lines ,represent the, stations, from. which they:extend. A complete break in [he'isothermaIJine opposite any station generally indicates
that -the temperature did _not- .ream the .iSOtherm at that station durinJt the year. A line consisting vf dasoes denotes a lacK of nhservations for
We corresponding station.



EXPLANATION OP OCEAN TEMPERATURE CHART No. 31.

IsotheMllJ\1 lines "o'Hwdin.~the wries of light~h"llsh sl'lt inti.. ou iho eastorn (Ooa;;t of th" United Statell, repNll\enk.d
on Chart :rill. 1, const,meted for ,wery 5° of tellJl",ratnr", FahNluheit, from 400 to 80", illcillilive, being the meilUS of
five yearK' oh~"n'alion~, from 1.':l81 to 1&"\5, illch,RIVO.

MORt of tho l'lot,tillgs 0)) this cl.J1u:t arc n',ilncti~llsof the observo.tions of five ycafs, but ill "ODIC 1l~"e8 they rel'_
rOflelJ t, 0. ..horkf 1'eri<><l, t·lJollgh -.eldmll 16S" thall four seaI'll, a"d ,mvtH' 10M than Un',,!, y",UfS, Thfl ,,~a,;t IlIlT" I"'f of
o])Sl'fvo.tioIlS i" "!loch CllS02',mae' \", ,h·t."rmi'wd \;y ref..rence to the tiv" I'fecerlin~ ch:!rts (Nos. l!6--:l0) OIl which the 1M',
!1wrms fOf llach year am B,'patlLt,,!y "hown. At. Thatd'ulr'OIlsJaJld, .M/I."",,cllnSf'ti.9, no records were kept after [.he SUill­

tIl.,l' of 1~1, an,t at, BodY'lllBlall'l, Virg-inillo, ob~ ...rvationll CI'aIlell to be taken after October of thl'! eamt> y"af. At nona
of the oth..f Ilt!lotiom~, however, do serioU6 brtlakll in the recordll ooelll', and there o.re l!eldom moI'll than one or two
omi8tlione at any station.
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OC1'"';AN TEMPERATURE CHARrr No. 31

lsothennal lines connecting the series of Light House Stations represented on Chart" No. ~, constructed fo..:
every five degrees of temperature, Fahrenheit, from 40 degrees to So degrees, being the

Ineans of five years observations, from 1881 to 1885, inclusive.
(ISSUED ll1 1889_)

STATIONS

Petit MUM IsIam1

"ount Desert Bock.
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:E Matinicus Rock
LI.
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Boon Island

Thatcher's Island
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This chart is,diyjded venlcally into thirteen months in order to include'the first month of the following yeaL Eac-h mOO1th is further diVided,
by the lighteI lines, into periods ,of six days each, except in the ease~of' those months haying fewer Of more days than .lO, when the l:lst division
of "the month may equal four, five, or seyen days. The IS[, 6th, I2th, .8th, 24[h and last days of the <""nth fall un the \·uticallines. The
transverse lines represent the·stations from which they extend. A complete hreak in the ;sothen,,,,l line opposite any smtion generally,indicates
that [he temperature did not' reach th" .isotherm at tllar -statlon during "tbe year. .t\ hne consisting of dashes denot'Cs a lack of observatit'l1S lor
the corresponding~tatioll_



EXFLANATION OJ? OCEAN XIlMPERATURE CHART No. 32.

TL.1 air and ~urfa"e i~flthO'r1ll8 of 40", 4,,·..., 'llld :'0''', l~ahn",I)(;i t, a. tlw ligh t-h01l8" ~tati'lnH .i: th,. tlw<tt~rn ooa,at of
th.) Unitlld Stine", during til<' yeufH li"',~l a.urt l~:::.

'rh ia ..:hart haa hoon prt.lpar,.,j tu perm i t, of a eOlUparitlOll of l11e aurfactl witb {h~ .Ii r ieoth~rnJ8 no the ee'·crallight·
hon"e.~ and light-elli]>" uow lln,],'r ellueider"tion. E bas Iwen noti ..'cJ L~' prcvionl> oh.,,,n-llr8 that, ill cerlai" ]I)eali­
tie., tile ria'l and fall ill tIle H1'1"1"("'" tNulwratoteH maintaiu a nua:rl,,' CQul<taut rdatit.ou 10 tllto> rial' and fall ill tho air
temp,lrat.llr"a at, tl,,, HanH' plat'e. For ""ample, the eurf:wo tewl'erature8 of 4fF, 4:;", and ;,11" ma," ["Uow the ail' tmu­
peratnree of tlw Hanw Yal,," :lor mo,'e or 'I,,"~ ng"llla.r iutervalb, aud tho length uf the<>e in1{,Tval~ Tllay I.... ,nlli,'lp·Jll1y
uniform tr> p"rmit of a pr,,(liction of til" ~llrfac" te.ml,,,,rlltur,~ s'·.vem) ,l'l,;'b in allYau"e, with Jlj)!'nJxi lH:>.h'· ,,,,,,ura"·i'·
Sud, pr(ldiction~wonld J"" of grrllt pradic;;! value iTl .let,ermiu;ug" th<l titut) when ""hools of 11"'8" tl~he, that regulate
their migratil)l" hy tIle ~l1da,," tempHatllre of thtJ water Illight l,e m;pected at certain u>!hiug grouuu8. It j~ ,'e.l)'
probable, fOTt''i:111l11'!e, that tllr ~l'rjug migrations of mackerel and menhad('n are regulated maillly, jf not el1timly, loy
eh a.ng'" of ~ ,ufa.ce ttl 'nperatU re.

Th" wrileI' has mad" mallY l')ot-tillg>< of the air and IIUd'IlCt' illOthenns conjointly, wil.hout O]iocoyedug a evw,1 auL
ratio at any of thcl .tll,tion~, Tlu; t.wo l:lOtb vf h<otherme bh"wn on tbu accompanyillg chart are I'rc~eIlted Q.lj illustra­
tions of the variatiou>! tha.t, occur.



OCEAN 'rElVIPEHATURE CHAI·cr No.32

Th<: Air and Surface lsothcnTIs of 40, 45 allJ"o degrees, Fahrenheit, at the Light House ::;tatiol1s of the
Eastern Coast of the United St~ltes, during the yell's rRHr :1Ild. 18~"".
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