
iINTRODUCTION

This .. memoir is the ~Efcond part. of'the report on.the oceanographic.and: biologic
survey of the Gulf of Ml'iiIle, the account of the fishes 1 forming the first.' :

The 'vessels of the::btir.eau .have carried out the following oceanographic: and
plankton cruiS,es in the Gul'f o£'Mai~e since 1912, when the systematic survey was

begUn:" 'J '. •....• .,. ". '>/" ';"';"',". " I
'ScHooner Grampus: July' to August, 1912;.Jql;r'to August, 1913; July to AugUst,

19.1~i'Ma:r~t(j October, 1~15; and July,A,ugust"it:t;rt!, p;Qtober-November, 1916l, '
;Steamer,Albatro8s: February to.May, M120. 'c' \",i\:';"J ", !
, t$teamerllalcyon:: December-January, 1920-21; .Maroh)·:t9.21r~~d:A-1,1gust, 1922.
; 'In .addition, tows were taken at intervals 'dhriilg'+the, ~nt6r' 0(1912-13 bff

Gloucester and between CtW~ Ann and. Cape Elizabeth i!i'!Aprillnd May, ~9J3.
The\ Fisk Hawk also.carried out an extensive program of towing-in '~assachusetts

Ba~ during thewinter and spring of 1924-25, but ~p.!y 'a"few,'o£ lthe ~c~tches ~ave
beeI)."'examined. ". ~; •• +\. '., .. , \ ' 1,.;

I I'The locations, hydrographic data, and types-of nets enmloy~d:;;aha the dep~hs
of thehaulshavebeen published for all the stations up to May, 19~P, iIlthe follow-
ing feports: ' , '. ~.; . ": i.:

, , . I' '. • '"i ~Jti1y~August, 1912, stations 10001 to 10046, in Bigelow, 1914, p;.:135. ':;';; I i
i i:November, 1912-MaY;, 1913, stations 10047 to 10056, ID;\;Bige\mv, 19p1a:, i),;4~6.

r:"1 ~July-August,1913, stations"10057 to 10061 and 10085 tQ.I0112,iJn ~igel()\v,
1~r5, p. 342. . . I v- /;i i . ' ;"

, puly-August, 1914, stati~ns 10213 to 10264, iJ; Bi~elow, 1~\l7;,,;,p.:<a;30. '
, [May-October, 1915, stations 10266 to 10339, in BIgelow, 1917;~p.~.3h.. i

. : ~July-November, 1916, stations 10340 to 10355, 10398, and 1039:~f,t~·1.04'0~, lin
Btg~low, 1922, p. 176. -: '. ;' i

\ ~ February-May, 1920, stations 20044 to 20129, in United States Bureau [of
F~slleries Document No. 897 (1921). ' , + ' j.;)
i ~ For ready reference the locations of all the tow-net stations for these crl,Ii~es

a~e ~iven on the accompanying charts (figs. 1 to 6); also on figures 7 and 8;: the
~(J,lryon tow-net stations of the winter and spring of 1920 and 1921, and of A..ugu~t,
1~2~, the data for which have not yet been published. .., ii i
I;As the value of any regional account of the' plankton depends largely o~, ttte

ain.gunt of d~ta available) it may be pf interest tq add that more than 1,°9° ~9:Ws
h~ve been made in the Gulf of Maine region since 1912, at various depths fro~i the
S~rf~,c~,gg~,~~.~h"~,_~,<?~~,~~,~()In~wi ~h.):l,<:>riz0JJ.tal,.and ..gthEl~, JY.i~4 vertic.al .Il:et~.!, ~n
a frrw.case~ .the,t.owsw.e.re'ma,de. with. the, horizontal .. closing.net'(Bigelow,_ 1913a)..:.

The area covered in this report is the same as that covered in the report on the
~~es;.thjtqs, ~~e; OC,El,a,JJ..ic bi~~t fr()ll,). :N;a.nt~cketoD}he. w~~t to; C,ape ~aplEl: (~p;Vi'

I Fishes .of.thll: Gulf' of };,raine, .by ,He'ilry 'B; Bigelow and .WUllam W. :Welsh. PtoI; Vol. ,xL, Bulletin; U. 8; Bureau of
JJ:lpij~r)~, ,1924 (1~6), 567 pp., 278.filS. Wash!11gt9P. Bureau of Fisberies Document No. ~5... :

' .., ...... < '0 .~ -," j '. l i ... ;'.. , ...:.: ..< ' ;, ':' i' \, ;' j " '\ ",' "', ,.: ." ",~; , ..', • ".. ;;'" 5'



6 BULLETIN OF THE BUREAU OF FISHERIES

Scotia) on the east. These natural boundaries are continued offshore by Nan
tucket Shoals on the one side and by Browns Bank on the other, which roughly
demark the boreal waters of the gulf from the warmer coastal water off southern

7V'. ... ... ea'

FIG. I.-Locations from Grampu. stations 10001 to 10046. July 9 to August 21,1912

New England, on the one hand, and from the lower sea temperatures along southern
Nova Scotia,on the other. Longitudes 65° and 70° W.have been taken as the
definite limits east and west. The edge of the continent, at the 200-metercontollr,
is chosen as the arbitrary offshore boundary, because this zone marks the transition
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fromthecharacteristicboreal plankton of the bankswater to the tropical oceanic
plankton of the muchwarmersnd more saline waters-of the so-called "innen:idge
of the Gulf Stream." The reader Will note that, as defined here, the Gulf of Maine

PIG, 2.-Locations of GramptU stations loo57.to 10060and 10087to 10106,1uly 8 to August 22, 1913, and general location
of stations 10047to 10066 and 10063to 10066,November 20, 1912,to April 14, 1913(X)

illcludesthe whole of the offshore rim formed by Georges and Browns Banks and
the two main deep channels-e-Eaetern and Northern-e-that pierce-it..

. Brief notes on the plankton collected on the' several cruises have already. been
'Published (Bigelow, 1914,1914a, 1915,1917, and 1922).. .
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The presenhreport:givesageneral account of the .planktqnicd1ollllIlunities
(animalend plant) of the open waters of the gulf outside the outer hea<Uands,{$uch
as must precede .the intensive survey of the plankton.of:'any,region),.,with such
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FIG. 3.-Locationsof Grampm stations 1021300 10263, July 19to August 28, 1914, Stations where nctows were made are
underlined

notes on the occurrence of the. more dmpcrtazrt 'groups 'andapeciea ,aSIa 'preliminary
examination of the large amount of 'material collected has afforded;". The plankton
of the many harbors and estuarine situations aroundthe,shoreilineof,thegu!f, and
within 1 to 5 miles of the lend.geneeally, is barely touched on, almost.allour toWing
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having been done' well,out at'seaj and when this is studied .the communities will no
doubt provequitevdiffereiit, from those' of the open gulf, with neritic. formsdomi
natinginstead of oceanic, and with larvalforms of:variousparentageplaying ~ f~
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'FIG. 4.-Locatlonsof Grampus stations10266 to 10339, May 4to October '0,1915, Stationswhere no towsweremadeare
underlined

liJ.brelmportant,·t61e, This is ~ touched -upon.: later: ,Fish eggs and .lerval. .fishss
are' n<Wincludedbecause they 'have:been alreadyvdiscuesedt in the first part of, this
volume. II, • I!, 'if',' ,i' ' . ,':' i c • ct,
'~-..;"......

t Fls~es or the~u1r ~r Maine (Bigelow and W~sh, 1025):
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It is a pleasure to acknowledge afresh the assistance rendered-by-the following
collaborators, who have undertaken' the identification of different groups: W., F.
Clapp, the pelagic mollusks of the cruises of 1912 to 1916; Dr. S, F. Clarke,
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FIG. 5.":'Locatlons of Grampl£3 stations 1034000 10357.luly 1900 26; station 10398,August 29; and stations 10399 to 10404,
October 81 to November 8, 1916

:floating hydroids, spring of 1913 (in Bigelow, 1914a, p. 415); Dr. C. O. Esterly,
the eopepods of 1912, 1913, and 1914 (in Bigelow, 1914, p. 115; 1914a, p.40~; 191,5,
p. 287; and 1917, p. 290); Dr. C. McLean Fraser, floating hydroids, summer of
1913 (in Bigelow, 1915, p. 306); Dr. H. J. Hansen, the euphausiids of 1912 and of
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the winter of ~912-1913. (in Bigelow, 1914a,.p. 411),; Dr, :Albert Mann, samples
of diatoms at representative stations, listed below (p, 423); A. Pringle-Jameson, the
Sagittee of 1912 and 1913 (in Bigelow, 1914; p.121;1914!1; and 1915, p. 294); Dr,
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FIG~ 6.-Locatlon ofAlb~tio8;stations 20044 to 20129, February 22 to May' 17, 1920

Willi~m. Tat~ersal1,the euphausiids of1914 (inBigelow, 1917, p. 2S.l)iDr. 0.) B.
~il~on,"lists!pfthe cop'epads,f?r1,915~ 1920; and '1921 (p~297). The,it friendly
C,ooEer~t~(h{ len'd~ .authority to the follpwhigpages. ; /'
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Dr. W.O~ Kendall has contributed his field notes on the towings carried out
from the GrarApm in various parts of the Gulf of Maine during August and-Sep
tember,1896~Dr. J. P. McMurrich has most generously allowed the uaeiofhis
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FIG. 7.-Locatlonsot JIalcllonstations 10488 to 10~03. December 29.1920. tolanuarY9.1921; station 10604.Fe,bruarY9, 1921:
and stations 10606to 10611, March 4 and 5,1921

Unp~blishedlists of the plankton takenintoWi~g~,:a~Jrequent·iJ}.te~als at, St,
Andrews, New Brunswick, from November, Ip.15,,to October, ~916, 4at8:.r~peatealY
referred to below. I also owe thanks to Dr. A. G, Huntsman, who nas offered many



PLANKTON OF THE GULF OF :MAINE 13

up.Plll>lj$h~dI).p,t~s.~nd."muchj.nfQ:r:n:JJ!tt~QA o.:p,.g9I).d~tiQI).,S,.jp..tll~.!!~Y~9f.lf\J.I!gy region;
to Dr; C:rJ.]'ishJ..whohas contributed a preliminarypote on .~1:lephytoplank~on
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FIG. D.-Location of Fish Hawk stations, 1924-25

33

,/0·


