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RoIItlDe eampUq of U:w l,cc!lci. oft he tIl~Ol' epeeie ....... 

OOI\UIlII*d ... the N." EoaJand aMiD, porta. A dotailK re'ri." of 

the latemewia, .... mpUaa pl'OCedlU'e. \la" at the U.hlq ~orU 

baa been compl4hd. A. a .... u1i of tb1a renew. the umpUog 

proCJ'IUD baa beea uP"""H ill some caM •• 

CoeICOlDltaat ... itA tile lmpJ"O'led Intent_lllg ar:a4 umpUq 

P1"O,J"&m, .... an 4leftloptq • p~ to baDdle all "f the dAta 

..,. _crude data pl'OC •• aiq equipruat. All thi. proCram develope, 

.e mall M able to .on. Melt lIIto .. Juce aC"ewIllollaUoa of hlatOrica1 .. 

n. .. arcIl ta abo cOtlUaIAlq to detenDiH the opUlIUlm ..... mber 

aad ..... of P"",w •• eded to oIttai .... lIable •• tim ..... of the 

awnber of ftGla of eacb leqtJa ad ... tan from Ute eoa.,.IlUOQ Ar ••• 

-
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Slhru bake Ud!rlucc1u btu.ari. OOtddUn 

TU ttabe!'%.--TU .u..er bake 1lU.".lD New EllaJa. clec:Uucl 

1. 11.0 due to tU crIU'ta1lmeIlt of tale b\dutrial 48.".. ID lOti a 

drop 1. ta...uDP fo.r food J1ab w .. clue appanlltl,. to lowered anUabiUt,. 

aM po .... b1,. aJ:llmdfftC!e. 

Tp1e a .... TreDeSa 1. tbo N •• ~d aU .. &' bake II •• ". 

for fol' lor 
Yee (004 lnduatrial aatm&l rood Total 

11l&:l 117 I) :2 12. 
laU 85 1. I IN 
18~" 10 :n • 117 
ISn 111 23 10 1" 1964 10 30 11 130 
1901 111 31 l' nl 
1&18 un 23 1'1 1" 
un 110 21 20 UO 
lIiI'oe lOS "1:1 20 In.' 
19'1 a1 l' 10,.1 

aeaelU'<lb. --Ia tile put 1ear ,.March OIl 811yer had hu 

taclded .tuca,. 011 bebaTior •• aelectiOll W .... ctiOG Oil ~aJa 

.. lectloft). aDd ....... U.blUt,. 8Jld abu....... Altlloup the data 

bu, aot bee. fuU:r IUlpelS at tIWI ti=-; a mart." .... on·! ao4 

MCulall' ebsop ID • .,.n·bfllty of tho populaUoa oa cUff,reat _ro\lDa 

1. apPaH1lt ill Qimtre. 7""" Temperatve appear8 to pla)' a 

complex "Ie 111 ~hue local fluc1u&Uou la pullda.ce. 

8". 



IIIctutrlal F1~ 

The 1DdwIUiel ual GIb.17 "C'S_I .... mmor factoa' m 
..... eUq ftab _ttae New Eua!''''' around.. Tbe proc:htct1oa of 

meal .. -IUCS"", of m.lDk food 11:llUWme but ~J;y mu..aq, 

aod of oM lad de, tood, IIlH zeocluat. '*' wSUa tU poteatial loa­

a sharp lta.e..u •• til th ~ar ~t\a"'. P .. cHD, ... *Ol~OIl ol the 

dUftclllUN facJ.q tbe 6ah 1lou1' proMer., \bell' prod\lC!Uoa Is 

aloo low .. will rem'ID ao at 1eaat tGr tbe t1xu belq. lD t1le 

put two 1Mn, 1910-n, le .. tbaD 50 mjU£oo poolOd. ol1Ddwt­

trial trawl ftlb ban ta.eG 1aa.4e4 --.eb 7e.,. to .. ne the IlNda 

Q{ all .t tU .. O •• rio. 

Tbe ... i. l1ttle ... MUCh MiDI doll. at Ws time on til ••• ,. 



&r.1Ib S.let:U~ 

~Ul .. ~m.~ .... cania4 Old ia Aupat 1811. 

(De1&1rare ona1ce aca.Gl·12) ~ the 'a'ooc!e Hole Laboratol'7 peHCIQIle1 

oa the po •• n,"1u •• of dUtu","aU, .e1ectlDC 8pede ..... 11 •• 

COIUJ'OWDI UI. u ... Htabtcd. 

S1lver bake .. l.ecUoQ npUUlumta .. ere &lao canted out 

~a1q 2-1/2. :t. ~ 1·1/2·=b double .... nl1• c04ktIlda. 70r tIlese 

operime ... ~. baatc a.t .... a No. lIS YIIIiIk" of -ale mantla 

2-1Jlch meab briM. The lower Ul! 01 the codeDd ... UlSeci with 

l-iu.d& cottoa t1r1u. The upper IOl"U& .... co._re4 witt. III addi· 

Uoaalloo .. bq (coyer) of l·iraola coUoa to retaia tboae nib that 

Heaped. AU ladlVSdu.1. of .u ~ • 111. both the cover aDd 

codeDCl .. ere meaa1&l'ed. ,J.ori.cU.q 1.Iftf'.al eec.apemnt dUa OA all 

1tpec1 .. eaptv.d 111...,. awnHr. 

m ....... taaU appear to han reuoa.bly lbarp •• let:Uoa 

c1I.AnctedlUca CAt. 2). Thue ...... ru maGee that pm ... 

rQicJlt ICCO\1Dt ten' lome ot til. mlAor 1ITep1arit1 at til. uw-r 

ead of tho .. keUoII. e1U've. Uu1ortuatel1. tbere .. ere relauvely 

,.. UIIh ill tb posnaJaUoa betweea II &Ad U ceDtimeter' 1a leoatll. 

KHWlUaS for th acatter Us the 4&1& for tboae leugtld. 

-



100 

90 

80 

!::l 
~ 70 
...... 
~ 

" 60 
~ 
I--.. 50 

~ 
~ 40 

~ 
30 

20 

10 

0 

2-7/8' 
COD END 

3" 

3-112" 
COD END 

10 

SILVER HAKE SELECTION 0-61-12 
DOUBLE MANILA \"COVER 

15 20 25 30 35 40 

LENGTH IN CENTIMETERS 



The d1Ue~ Mlec:t1oa aperimeDhl were laJterellttq 

ad ,., .. U'2, 1Iltb0000b DO 1~el7 uMM .... brtfqV4t 'II" 

.... elopM that would nable & comlHrcial boat to MlecUftl7 

catcb .wau alYer Uk_ OJ' bcf4oclc. tIae tw • ..,.de. of I'mel­

pal e __ na. Dlftereot 1Pft!e. cUd bleba" qld.te dUreroatq 1 ... 

tb4J lIet. It ..... pontb1e to dlffereat1aU~ •• 1eet for apprc¥imately 

70 ,.1'1Zfti 0' the .11'1 ... bake aad about 60 percent of tM cod aad 

hed_lI. IoIld iJl addlt1Oa. to COQUoollD \be lUlu.! m ...... l'. the 

ai ••• nta!ud of each of ttae .. lJ'O\1pt1. Tbe TUlabWtr of 

speel •• ae1ecttOl1 .... cou1derab1e. ad further behaviotal 

nH&l'cb wUllM rtlq1dncl beton W. YlUiaWitr en be "dueeit 

to .. e.lIOUbJe limit •• ,. 

J. I 



Mesh A3seasment 

We han continued our atudlea· of the eNect» on the yield of 

increastruz the abe o( mHh in cadend. of trawll'le1s. These studies 

involve two dlt1'erent aspecta: one 1& usessinl th" effectiveness or 

tho curreut 4-1/2-inc:h mesh rcgulatiOG for cod and ~dock; the 

other Is how increases In tnoah aize would errect the yield.!J ot 

other species. 

The latter studies bave been earrled out 111 conjunction with 

the mesh assessment workin3 group of Ic..'Ij'AF. and tl1~ 1n1t14l re­

sults are 6UUlIDamed in t'ocument 20 of the 1961 Aml!3al Meeting 

or ICN.t'iF. The Ur.portant rer.:lf1:Sb, aUval" ha~e. and indUlitrial t1sh­

erie5 In sub-lU'ea 5 could not be etlStained with a :neah as larg" as 
" 

4-1/2 inches; however the dymunic:I of the species involved are not 

'\lieU 'illlough :mown to provid.s a precise esUmate or the effects of 

vartou.s mach aues. These studio. are continuing &s fllrther In­

(ormation becomea availAble. 

We have tr1od. by several methods of aualyaw. to deler­

mine the crrectl 0( tho current 4-1/2-inch mesh regulatiol1 011 

haddock yieid-per-recruit.. The r88\11t. of these analysts have 

not been deft.r1atlve. Oo1y on. complete year cbsa baa passed 

through the f1shery 81o.C8 the regu!&tlOl1 baa beeu tully tmple­

mcntecl. Additional data from sublloqueut year clauea are ueected 

for lurther an.alysla. 



Sea lICaUoe Cf'l!!Op!Ctell maplllmic.ua (OmeUa» 

The fiShery ••• UlI1t4Jd Statu 1alleU"p of ... hanop meat. 

hom Subarea S 1a 1911 "'1'. ,reatel' tbaa 1a un. tile pl'ev1oua 

"¢Oni )'e.,.. 

1952 
$a 
54 
6S 
51 
Sf 
&8 
50 

1960 
61 

T.we 6.· .. TnDda 10 the ••• eeallop Uebel')' 

12.1 
1 •• , 
16.S 
ttl. I 
17. $ I'. J 
14.4 
18.7 
21.8 
l18.G .-

7.742 
10.0$1 

II. S43 
11. eu 
12.148 
10,500 
8.7'15 
8.5U 
8.03t 
8,a&& 

1.6U 
1.'25 
1.GGa 
1.615 
1.429 
1.561 
I.U" 
•• 119 
I. 'lUI 
2,124 

a ••• ue!l. -..(jQe oruta ...... :made to t..t the effect of vU'IO\U1 

cOl:UbtJaaUana of rlq alae aAIl m, UGkaC. 0&'1 the Ilia. ~Ge1Uoa 

of the catc. T ... o oun.1 cna:t.e. were m_ to eol1oilt ciata co 

the almad.DCe of the fielab~ otoel&. ad IItrcqUl of the pre-recruit 

yur .. .c:l...... boutte of tJae aaalJa1a of UW .. data are reported 

"""'u-e 111 Commallioll dDcwneDt .. 



AD aperim ••• .... coaducted ta • larie equanum taak to 

... It tu ta( uo4 la 9l'niouq roporld tacalaC operial.lda 

_tl)lt04 mcw.mnt. aeau1t. Mow that taged lolmal. move 

about In tho Hme mauer .. !SOW"ed aIIlmab. and that the .man 

amOWlt .1 41.,.railm 01 reupture4 'II .. acaUopa from the poh1t. 

or rel .... 0Nl be ~ia.rded u ~lc:al of the uatauecl ,liIN't of the 

P<lPulatioQ .11 w.U. 

TWo meet1",1 ...... beld c1udq the,.ar betw •• " Ca"adSan 

ad tJnJ.t" Stat •• blologSGta intereated III tbIt ee. ICallop flaheJ'1 

to di.cu •• a.ad compare .... w.ta of their ~O,raml of l.aveattptiolla. 

T!1e report. of the •• meetblga are to at. towscllra other Comml.aoll 

dQeumeldll. 

'" 



Beathlc 5tw!1ell 

StudS .. GI bottotu aed1m.ftt., macl'OROPlc beDthl.c lAverte­

brate., &04 fQod bablt. of ,S'O .. flab .. ere cOQUDIM41m latl. A 

prel1mlur1 aamll2aUoa of bottom .edlment sampl •• reoel:l.tlr u.keft 

from Uweerrtral &ad l'&Ol1he~ .. e'lou of the QIdf of MUu ludicat. 

that aUt and clay are the prluelpe.1 .ub.trate component.. However. 

ic .ome shallow areas. 8uc:b a. CUhu Led.:_ 1Ule! Jeff ... ,. Ledae. 

~1U''' of UQd UIG i;!t'avel are p1'8clomi nlDt. Abo, ill eertala 

d"pwater are .. neN' BI'OWU Saak and 1.1\ mo4erately Illallow 

'Water betw .... Browu llaAk .1Ui the Lurc:b ... Sboal re:i1oo. MAd 

aAd .-hen N'e ~ major .ed1:z:Ie= compouata. 

Altho. Iladdoclt .re -.cucil!:"ly ommvorou. roec1eu ucS 
,-

were loq couidend to be !101l-.electlve ift their choice 01 [ood., 

r.ceat iAtormaUOG baa blea obtaiaecl wbleb 1'..,.&1, .elective feed­

ing. at least til some toe.Uti... Haddock from the nonbeu~~ 

section of Georges Sa8k appeared to favor Cr\latacuo. and, to a 

teaser utelai, eeb1DCX1.rm •• over moUuall.a. UMI1dt1. acui miscel­

laneou. groups. 



Table' ... -CompariMa 01 batldoclc cUM aa4 .\'lUlable bottom food 
om \:IOI't.bcastena Ceo .. , •• BaGIc 

Group 

·~lhIaca 
EcbilllOdermata 
l'1oUhellaDeou 
Armelida 
Cruetac •• 

Total 

31 
10 
H 
10 
8 

Tim 

22 
13 
21 • 32 

lOa 

A uud7 of 10010'1 bablta of haddock from oae 1oca11t1 tbroll8b­

out a ou-, .... period hu ~_ there are l'IO !mJ)ortaat dUf.relSCe. 

bet.eera mal •• IU¥l ramal .. ill the killda of MJmala pfiI1ea IIpoll 

0 .. tiM quaUU •• 01 food bapatecl. A moderatel" low tH41Di rat. 

preft11ed tbrou(lhOllt the year except ill JIIU 'Nhe1l f •• dl.oa ..... . -
mteuif1ed l'el%larlcabq. IlUfU'eac •• in. ellet compoalUOIl •• re 

uaoc1atecl with haddock ase aDd HUOD of the ,.ar. 



Earironmeratal studt .. 

Bun.1I of Commercial :Flenen •• Stll!lle.t 

PlanktOD ••• A*181. 01 the .oop'nktora HAlpl .. collected 1st 

1963 bav~ ~eu c::ol'llPleteu and the atlalyll1. ol the 111)5 lampl •• iJI Uftd.er-

HrdrovapbY. ·-Temperature aonn. for the area bounded by 

1at1tud •• 3'"00' N. aa.d 4G":SOt N. aDd loaettl:l4H "·00' W. aDd UOOO' W. 

are beiq compvted b1 aaa1yll1e of bath1tbermoll'apb1c and ~d%'Ciraph1c 

atatiOIl data cou.ctod betweell 1i40 aacl1960 • 

• 



HYDROGRAPHY 

Dean F. Bun:pua 
Woods Hole Oceanographic lnatitutlon 

Wooda Hole. Masaac:hWletts 

Hydrographic reaearcb by the U. S. A. ia the Coaventioa 

al'ea was carried out by three agencies during 1961: the U. S. Coaat 

Guard. the Bureau of Commercial Fisheries. and the Woods Dole 

Oceanographic bustitution. 

A. The U. S. Caut Guard. as the agency operating the 

luternatioaal lee Patrol. examined the ten:perature and salinity d1a­

tributlon trom the aurface to 1. ~OO meters in 4 network surveys in 

the Grand Bank reaiOlUJ. The Urat alU"Vey. 2-15 April. covered 
,-

watera over and il2lmedlately sc&ward or the southern and eutern 

slopes of the Graad Bank Crom just westward or the taU of the 

BaJ2ic IlOrthward to the latitude at Fleilltah Cap. The ileeoad survey. 

29 April to g May. covered the area tmmediately seaward 1)1 the 

northeastern alope of the Grand Sault from Flem1ah C .. p northwest­

'Nard AS Car ns. but not includlllg. the BOI:I&viata triangle. The 

third survey, 2S ?lay - 5 June. covered an area similar to the 

C1rst. Thi't tourth survey, 14-22 JUIle, covered an ues similar to 

the second but included the BOGavtata triangle. The poat aeatlon 

cruise, s.-11 July, occ:upied the Boaaviata trianglo aDd the Labra­

dor - Cape Farewell a.cUOil to wUhic 6 mUe. of Cape Farewell. 

Tbe season waa characterlaeci by aD aJ:Iaormal amount of 

sea ice oa tbe east coast of Newfoundland and the eutern part of 

the soath coast. Labrador Current water aloag the eastern slope 



of the Grand Banlua was below normal and south ot the latitude ot 

Flewish Cap veryllearly ab8ent in early April. Thla was followed 

by a steady return toward no.rtnal conditions which were reached 

about u1id-June. The cold subsurface temperatures tn the Labra­

dor Current were warmer than normal 111 early Sea30U and also re­

turned to about normal values in Jun~. On the post-season cruise 

both th~ Labrador Current ort the South Wolf Island and the West 

Greenland Current ott Cape Farewell showed posUlve anamoUea 

in volume and temperature. 

The report in toto wul be ?Uhliahed in U. S. Coast Guard 

Bulletin No. 41. 

B. The Bureau or Commercial FLsheries Blological 

Laboratory at Boothbay Harbor undertook a uumber ot temperature 

surveys .at Clonthly intervals trom Gloucester, MassachWlQtta, . to 

olt Eastport, Maine. 

C. The Woods Hole Oceanographic Institution together wUh 

the Fisheries ReselU'cb Board ot Canada released :13, 3'18 drift 

bottles in areas 4 and 5 throughout the year with approximately 

10 percent ~turn. 

The examination ot Ilou-tidal drilt at the bottom using Wood­

head Sea Bee! Drilters was cOllUW!12£ed durq the year in area 5. 

Tu. 13 lightship staticaa trom 1'.Wne to Georgia equipped. 

at the end of 1951i sa observation posta to coUect surface temperature 

and saUnlty obserVattons dally. bathythermogralWl dally and bottom 



I 

water sample. ~eeld,.. baf:ve contlaued In operation supplemented 

wUh aurrac:e water tempe from •• veral shOl'e statloaa and 

Texaa Towers 2 and 3. !l.ian of the Ughtahlps alao releued drtn 

botUea daily a. part of the drilt botU .. k>rogram mellUoned above. 

.. 

- :3-
3/27/63 

33 
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/ 

lGNA-F SA 5 ~ese.al:.ch S1!mmary_ 

Routine sampling of the landings of the major species was 

continued at the New England fishing ports. A detailed review of 

the interviewing and sampling procedures used at the fishing ports 
/. ~ 

has been completed, GKte!' the sampling program has been expanded. " "'IV ~ 

Concomitant with the improved interviewing and sampling 

program, we are developing a program to handle all of the,s¢ data 

by automatic data processing equipment. As thi s program develops, 

"" ~ 
we shall be able to de-¥e-l-ej:l--m~-uHj'-the atHI.-ly·sis of historical 

..1 1 c.,.!. - . 
data. 

Research is also continuing to determine the optimum 

number and s i ze of samples needed to obtain reliable estimates of 

the number of fish of each length and age taken from the Convention 

area. 

2/13/62 



AIltiyity in haddock ~ogram for inolusion in annual ICNAF Teport 
-of U. S. Reser- ' 

The fishery 

In the first seven months of 1961, haddock abundance on 

Georges Bank exceeded that for 1960 and it was the highest since 

1956/able 1). A major part of this increase was attributed to the 

strong 1958 year class as 3-year-old fish C/ig~1). An important 

contribution to 1961 landings also was made by the 1959 year class 

(age group 2) which was about twice as large as the 1956 and 1957 

year classes but only one-half as large as the 1958 year class. 

Small catches of young-of-the-year haddock in the 1960 and 

1961 fall survey cruises suggest that abundance may drop again in 

1962 and 1963 when the 1'960 and 1961 year classes enter the fishery 

as two-year-old scrod. 

Predictions of year-class strength 

Distribution of young-of-the-year haddock on fall survey 

cruises was examined with respect to geographic location, depth 

and bottom temperatures. In the South Channel the largest catches 

of "zero" haddock consistently occurred in the depth range 50-100 

fathoms, and at temperatures below 45°F. On the northern edge 

of Georges Bank this same relationship was observed in some 

years; but in other years equally high catches were made in shallow-

er and warmer water. These data suggest that improvements in 

precision of year-class predictions may be obtained by appropriate 

stratification of grounds for survey purposes. 



" 

U. S. -Canadian 4X Program 

Substantial movement of haddock between subareas 4X and 5Y, 

as shown by Canadian tagging studies, makes it necessary to con-

sider the stocks in these subareas jOintly. The U. S. -Canadian 

cooperative exchange of data on subarea 4X haddock was reviewed, 

and an agreement was made for its continuation. Essentially this 

consists of eXChange of catch-effort statistics and size-age samples 

with Woods Hole assuming primary responsibility for analyzing 

commercial landings. Work was begun on a backlog of 4X haddock 
re vil!! '''U''' 1 

otoliths after evidence supporting validity of otolith age readings • 
• 

vias FeT/iewed. 
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1991 ICNAF Annual Report 

Cod (Gadus morhua L.) .. fl~ '1 LA' I. 0 .lAPSE Ii 

The Fishery. Total US cod landings in 1961 reached a la-year high of nearly 

(T.' ~) 
44 million poundsK Although each of t he important New England ports reported 

increases~ in cod landings during the year, the largest increase--over 3 mill-

ion pounds--was repor~ed from Boston, ~mssachusetts . 

Research . Preliminary analysis of cod otoliths collected aboard th r esearch 

vessel Delaware, revealed marked differences in the clarity of the hyaline 

zones for otoliths from different fishing grounds in the New England area . 
, 

# -, ,. 
t1 ..etoliths from fish collected in the offing of Cape Cod .<f-eat;w e zones that are 

5< not aIS sharply defined as those in otoliths collected in Ips;;ich Bay, north 

of Boston . 

A critical study of scales and otoliths from the same fish is underway 

;;ith material collected from 300 cod covering a wide range of sizes . Results 

of the study will be used to determine whether scales only, otoliths only, or a 

combination of thll' tl~O will be used for routine age determination of commercial 

landings of cod . 

(1 ) 
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6tJd amtaal ICNA1" RepOl t-19Gl .~ C Jensen 

<7/ c".. J ..(-,'.,."..," ~'-'-- <JT<Y ~t: .I.-.......... --=­
Serological studies U%.,eeg~/ t9 f"r+ber delimit the grp"peocs!iltb 

-""/,j. f: -z;; C/V~~C/.--- c£..CZ, -c:..;:t-L l" '~'I'" V'- r.> & .• ,./<-:v 
I, I 

of cod in New England waters. Results of the blood-group studies ,;ill be used 

to complement the extensive tagging study carried out in 1955-1958. (~ 

,. 



and secular shange~ in availability of the population on different 
~ p/j't"'tc...x:- ' 
groundsl/in different years. Temperature appears to playa 

complex role in these local fluctuations in abundance. 

2/19/62 
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!IHlt.ed :a' <·t.el? Resetill ei 111 'Hi USf't\le.t'5iotl Ai ea J l'l11:...: IJe1.~. 

Q d r ! ids (:;Ie", (;'tPJB IRBepfntHft 

The lisLery ., Uni t ed ",tutes redfish 1311dill",s lor ISl)l totCil1ed 

BOOUt 1 ';1 million pounds , tt.e lol<est si nee 194·, and a}J .. rox-

i I at .. ly ,aU tn .. amou'lt landed in t.'/I~ 1 ,)1 , the peak year of tne , 

{T . S . 11 'hery . Since 1955 t i hill effort has 1"t.';e;ei oet"e n '(;JOO 

ald 8000 boat - oays fished an !ual1y with 1andin6s ran6in~ betl<e8n 

134 anc< 1 ..>7 million pounus . This lishin:; eflort uas oe"'u uistributed 

ill varyine; proportions arno,l3 the 10ur main 1 i "in", rounds, }ult 

of .aine , Nova Scotia "n\(s , ulf of St . Lawrence ana t he }r'ond Banks . 

Preliuinary e~ti~aLes indicate that the 6rettest portion of United 

stat Ii hin e1'lort in l ~bl waE expe.ldeu on the ~ova ..:Jcot1~~ul1ks 

w1tl! oecrea~1n.:. alJlOII.Jts if. ct.; }ulf' of .aine , Jrano an\{s Cind Julf 

of st . Lawrence , ill that'- orJer . Fisnin", erIO!'L 111 the Jelli' of' St . 

L wr~ace in 19~1 was reduced to ~bout 100 aays , less tnan ,) per~ent 

of what '1. wac 5 years earli~r . 

- The trend j n L'ni ted "tat s r df1sh landirJos a!1o c atcI. - per- c1ay 

shown 11 

prospect 01' 

nshery . 

sive little cau e for opt1mism concernin~ the 

increases 11, l';od1.l16s for the Jnit d Gt tes 

concurre .. t r auct10n in patti catch- pe - d"y and l'isnin6 

effort in I he J-ull ~f 

that 1'utuie increases 1~ lis~in~ elfptt 
I 

,rana ; Ilks 1n l $l'iO BU6~est8 

/ RAIU 
on these ",rounds may 

landine;s t em"orarl1,y , DuL will lUit er reduce the level 

OldY . rhe incre:J. e' i n 1 i..hl n..., efJ rt , 1<\IId11",8 u JU c.atc.h- per- day 

on ttle r:ova Scotia ani'S in 19':>0 peJear t o r pI "sent tne second 

naxirnu'o pea'{ reached on those J' 0 r!ds since 1 C:JO . 
./ 

'rhl s U'RX1'OUO 

probably 1 s the result of hal' v- tiho- the r'edd tJ stock s that 



/ 
11ccumu187 d in:, tn~ ;lllp.- lq:)u ' s when fishll~ efrol,t was divert.,d 

" // / (1' ) 
to tr:e ,lilY' ! ~t . L ,cr ce 11 -':;rana ;c.Itlks r" 1 i'n stock s . rhe 

r~du ed l a d i ll;'" 1.011 he 'OV8. Scotia "3an~tJ in Ie 1 may inaiciite 

tll start ~e decl ne/of l:lndin~,~ this r:cellt I~Ur. . 
Research . 

Ieterse •. diccs we.Be repol ted to the ICNAF ar:>;ino<; "y,aposium in hay 1 961. 

Tr.e el fect of this ta inp; technique o~ the rO,v t l> rate of the ta",,,ed 

n h was clearly ehown . rowto was reducea to a v ry low viilue after 

the f'i sh were t a~ ea , __ 7~reducea rBte 01' <,rowttl persisted I'o r 

about 2 years) -1'he 1"&4\'!·Ge-e.-i~W~· 'las 1:lItn PI ebeo e:~ t-i"le I esult'""""O'f 

t} ~ Pel ,~rgeA Ql0(\- , .p-1-t~ thrOt1 h:---the opel6±e , CHili' 0t) :t.hw--i-i-• ..;t..o ~ 

" 

appra ached the pre - t aggin6 

r t~ a t the eld of 4" y ars . 

R~cent r~e'Dturee of E"stDort r.,dfish ta~ ed wi t h plaetie dar t 

sDa hetti taJG through the dorsum indiuate that ta~ inu in this 

lIanner ho. li t tle et feet on rOlvtl1 rate . ~'i3h t &sed wi ttl plastic 

uarts on the dorsulc. ,,'ew an :J.V 1"11,e of 31 um . in 16 :n<,Jr>Lhs , co,upared 

wi th tr'e ~vera!,e 01' 1-2 I,lL . per year I eorae el<rli"'I' for P"t"l sen 

uiecs on the operc l e . 



A smqll numoer of dart LU3S was recovered from fi h tillit 

w~ri:! ts." eu I irct Ii i th PeterS"rl di scs tnroubh tli<l opeccle and later 

were ta eo lith plastic dar'ts teu'OUo " tn<:: dorsu.. . 'rL", t'Ln ~re\'l 

an avera",e of 17 !lIill . in 37 dlonths ;;hile t~ <::d with Petersen discs . 

nen t:.e Fet0rsen aiscs were removed flO, t"e opercle ii,IC plastic 

~D ts ~ere i serted in the ouscle ~t the dorsum, tn~ rowtl. rqte 

1 ncr 'l.s<::d to 'dl Dvpra e 0" 23 '11m. 1,1 14 nOllths . fhe diff"ert:!nce 

i 1 r'owth r~t .. 1 s thou31Jt to oe mai.lly ti,e result of tile pos! tion 
which ald 

of' cl.e dorsal tacfnot i ,lterfert!:/,/ wi tL 1'e di n."l " S diu the opercle 

ta6, r~t Ler tLan ue to the diff"~rence iTI the type uf t'6 lsed 

" 
rhe pit;,f,(mtll.tion of' pre- extrusion larvae 01 :;;~bastes ;II1J..s 

1ron several locations in tbe I;est~rn Atlu, tic was studied ~. I--... 

relation to tr.e tnorphoJ,etric lleae lre."ents of tt.e females . vt-riations 

ir the caudal pi0~ent!ition WD'e fou~d to oe more co plex than tnat 

reported earlier by 'l'<::mple'nan a ld Sanae,nan (1 jO) . TI'Ie nU.rlDer of 

caudal melanophores ran"eu ,Jet-ween z_ro aml rour, aliG there was a 

relativley Dr'oad r~ e in the ilUcnD- r of elanophores fou 10 0" cue 

youn fro'!' a s1n31e fenc.le . These variations indicate ttle value 

of CO'I ~tinb thn nunoer of' caLi ~l lIelanophoros as a pos ible r1.1cial 

characteristic ratb"r tl1!.1il tre lees 'nean1 I ful de erminuti0n of 

the pre8erICe or absence of pi "le:1t<. tlon repo! ted earl j ~r . 



Table 4. - - Trends in the redfish fishery 

Landings (thousands Calculated fishing Catch per day 
Year of pounds) effort (days fished) (thousands of pounds) 

Gull or St. Lawrence 
1951 8,517 353.1 24.12 

52 9,949 463.4 21. 47 
53 16,026 681. 7 23.51 
54 37,981 1517.4 25.03 
55 76,586 2397.1 31. 95 
56 54,729 2024.0 27.04 
57 40, 385 1960.4 20.60 
58 16,611 843.6 19.69 
59 11,489 551. 6 20.83 

1960 2,861. 1 128 . 1 22.34 
61 2,500* 

Grand Bank 
1951 29,900 445.5 67.12 

52 45,129 818 . 6 55.13 
53 73,593 1647.9 44.66 
54 68,936 1785.9 38.60 
55 29, 555 1125.9 26.25 
56 29,330 942.5 31.12 
57 10, 575 288.5 36.65 
58 23,939 687.9 34.80 
59 36 , 337 1093.8 33.22 

1960 33,576.1 1038.2 32.34 
61 31,400* 

Nova Scotian Banks 
1951 151,679 6922.8 21. 91 

52 83,933 5013.9 16.74 
53 29,606 1837.7 16 .11 
54 46, 065 1899.5 24.25 
55 20,569 1099.9 18.70 
56 35,963 146 0.7 24.62 
57 46,519 1895.6 24.54 
58 67,830 2555.8 26.54 
59 54,448 2391. 2 22.77 

1960 79,958.5 3320.5 24.08 
61 70,700* 

Gulf of Maine 
1951 68,213 9814. 8 8.95 

52 47, 128 6042.1 7.80 
53 37,017 4459.8 8.30 
54 28,633 3858.9 7.42 
55 30, 675 3089.1 9.93 
56 31,720 3266.7 9.71 
57 36,306 3862.3 9.40 
58 35,725 3671. 6 9.73 
59 34,414 3599.8 9.56 

1960 25,036.7 2966.4 8.44 
61 26,200* 

* preliminary estimate - data for January-September 1961. 



;tC~1 AJ' RS?GR'P, 1901 

*,ev-~,,-,/v....v ' 
The 5 species of flounders landed at New England ports, yellowtail,(7-;.,..,-~ 

'.:0.-. l' c. " C. ') . , .• ••• ,...:.. (c-
~&6I<;eaclc., fluke~ ~erican plaice~ )anu witch, make up about 20 percent of' . '. ~,) 

the value of total fia fish caught in this region. Currently, biological 
. ,.,,'tT · be 

studies are being carried out on the first 3 of these, ~11 Ogtaj " 'lllae\eeaelc, 

.... Ei Ph'., which make up most of the flounder landings. 

YELLOWTAIL FLOUNDFR 

" . W"-"'"':DOr-_~ • identification studies of yellowtail indicate that there are 3 

relatively distinct groups. L~drgs by ground and a:v.erage landings per day 

of effort, 1950 - 1960, for the . ~ groups which are of greatest importanc9 in 

the catch, tkeee f101l1 the sbutheIll {!few Eugl:!::nEi Md iJeorges Bank grOll;g,h., are 

given below. An examination of grounds where ye~awtail are caugh t suggested 
\;.1.: ~ 

thatAsffort could not be estimated on the basis of graijnd fished, alone, since 

a number of other species also are found in abundance on parts of these 

~ds. Landings per day was therefore based on trips landing 75 percent or 

more yellowtail. 

(insert table here) 
ru.t;:-~ 

~albundance has increased on both grounds in recent years, and it ~ 

"",.. e~t 
consistently~been high~T on Georges Bank. Age composlion 

~ 
studies sho,,, that 

strong year clasEes in 1955, 1956, and 1958 have been principamly responsible 

for the increasep. --l The total New England landings from all grounds in 1961 

were approximately 37 million pounds, the highest since 19h8 . 

Preliminary information on the 1959 year class suggests that it is of 
\-i-v'~ ' 

about average size. the landings during 1962 will probably remain at a high , 
l evel because they will consist largely of fish from the strong 1958 year 

class. 7~p/tp;'~i;'bP/t;,/tj¢t Total catch very likely will be between 30 and 
35 million pounds. 

, " 
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--z' .. -- ,...~ • .-.~ 

Researoh during 1961 hall eeasisted 

, 
.£. 6"'" JI • . r--
J'r:i:mwll; Gt growth rate and age 

composition.u li 3 or fish from the 3 groups. Samples .... ere obtained from .. 
2 sources: (1) co~r~ vessels using large mesh (about u-l /2 inchj trawls, 

and (2) research vessel catches using small mesh gear. Increased sampling with 

sm~ll m.esh g~ar il!l plannl!d fo r future studies t/J 1n or de r to provide ~ 1-LA': f;,-.• ( 

ioformatlon on recr uitment and discards. 

Recovery information for yellowtail tasged in earlier studies have been 

recorded . These data, along with fishin g effort an~d age composit1ons, will 

be used in mortality estimation. 

) 
Fluke studie s i n 1961 consistcd~ .h i h:cltr"~ {l ) ::studies of time 

and place of spawning in New En~land waters, (2) study of abundance and 
o o Co:. " . __ ~ 

distribution ot ~p fish, (J) stock ldent1!1cation, and (h) prelL~&ry 

age and. g;'owth studies of fish from commercial landings. 

Spawning condition of fluke is being followed to determine ~hen and where 

the .He;: :::glaflEl fish spawn . Ini'or.nation so far collected suggests that 
d(,b\-...:....1 .'b~ ~/ n- ; ... , .... I;.~__ .,..,~ - ..I:Z-

spawn!.n g occurs in the fall 1)9"\, eCh. ti. to of ';q'CII% +;:il"!! f ot tittles n sUJnIT.er 
7:;;.. --r: ~ .... 

inshore grounds ane t~8 Q~ ~~~ winter offshore grounds. 

;\. coastal i# \~ater survey in the area from Long Island to Chesapeake Bay 

ud.b.g a beach seinA and otter tr&wl t o collect young fish provided some 

ini'OI'll'.ation on dis tribut.ion Md tlWSJW glUWtls of O- group tl.~'/L fluke • .I\' 

<,1'''' ....... -C"~e tl"'''r·' '-I.. ~ ..,~, ~ ':"""r-"l'...;t ~ ~---'. 

T&gg1.ng is beL'lg used to i dentity expl oited groups; -In a Bureau or 

Ca~ercial Fi~herios 

grounds southeast of 

Commercial FishGries 

study 1, 800 fluke were tagged on the offshore winter 
I~~ I . 

Long Island in ~arch and APriJ- In a joint Bureau of 

and New J9rsey Conservation Department study 3,uOO 

fluke were tagged in the surunl!r months aJ.ong th~ 1~",w Jersey coast by New 

Jersey biologists. 
,- -r 

A study of the U3e ot plastic impres310ns of fluke scales for age and 

growth assessment is in pr ogre ss . Althou~h inteTpr-tation t~/¢~11/ or growth 

zones is difficult , it appears that scales can be used for t his work. 



~IHtefC. I ~ 
~LPSKBAeK FLOUNDER ~ -- ) 

A biological investigation of the Woods Hole population of elael~aek 

Ilounder has been undertaken. Sampling trips, using a small otter tf~t trawl, 

are being made in local waters at approximately weekly intervals. A study of 

food habits, with respect to season, time of day, and spawning condition is 

now underway. Data also are being collected for age, growth, and sex ratio 

studies. ~:r.:...- ....... ~l c~ I C,;, ..., "-T ,k! ~ 
-u., ~ '"G.~.( U \~;,..~rJ c:c-C-~ a::l:. tQ.... ,--'-~ , 



ICnt.F Ia9.'dotzial Fisheli' 

, :13 • ~ f f7,. l £-::j(. j), .... (i--'-,..,:t .... ~~~"" ...... 'i.. • 
The industrial trawl fishery remains a minor factor in 

harvesting fish on the New England grounds. The production of 

meal is negligible, of mi~ food moderate but slowly increasing, 

and of cat and dog food, also moderate but with the potential for 

a sharp increase in the near future. Pending resolution of the 
;tttW..-

difficulties facing the fish flour producers, ~ production is 

also low and will remain so at least for the time being. In the 

past two years, 1960-61, less than 50 million pounds of indus-

trial trawl fish have been landed each year to serve the needs 

of all of these fisheries. 

There is little research being done at this time on these 

fisheries as specific entities. Routine sampling continues. 

2/19/62 



Mesh Selection 

Extensive experimentation was carried out in August 1961, 

(Delaware Cruise 61-12) by the Woods Hole Laboratory personnel 

on the possibilities of differentially selecting species as well as 

controlling the sizes retained. 

Silver hake selection experiments were also carried out 

using 2-1/2, 3 and 3-1/2 inch double manila codends. For these 

experiments the basic net was a 36 Yankee of single manila 2-

inch mesh twine. The lower half of the codend was lined with l­

inch cotton twine. The upper portion was covered with an addi­

tional loose bag (cover) qf 1-inch cotton to retain those fish that 

escaped, All individuals of all species in both the cover and 

codend were measured, providing useful escapement data on all 

species captured in any number. 

Silver hake appear to have reasonably sharp selection 

characteristics (fig . .;:u. There was some evidence that gilling 

...Fig'lpe 1. --Graph of sereeH-en-<lata. 

might account for some of the minor irregularity at the upper 

end of the selection curve. Unfortunately, there were relatively 

few fish in the population between 18 and 22 centimeters' in length, 

accounting for the scatter in the data for those lengths. 



The differential selection experiments were interesting 

and revealing although no immediately useful technique was 

developed that would enable a commercial boat to selectively 

catch either silver hake or haddock, the two species of princi­

pal concern. Different species did behave quite differently in 

the net. It was possible to diffe rentially select for approximately 

70 percent of the silver hake and about 80 percent of the cod and 

haddock, and in addition, to control in the usual manner, the 

sizes retained of each of these groups. The variability of 

species selection was considerable, and further behavioral 

rese arch will be required before this variability can be reduced 

to reasonable limits. 

2/16/62 



JUIU or; lOlLi' RU:I· 'S! 19& 

GROUNDFISH ECOLOGY 

The program of study of the relationship of enviornrnental 

conditions to the distribution and abundance of groundfish species was 

continued. An annual fall survey cruise (M.V. Delaware 61-19) was 

conducted which extended from the Bay of Fundy southward to the Hudson 

Canyon to determine the distribution of groundfish species and the year-
-3 

class strength of the young-of-the-year haddock (Fi~~. Sixty-five 

different species of fish were caught, counted and measured during the 

cruise. 

Preliminary resulte showed that no haddock were caught south 

of 41' 00' N. Lat., while haddock were caught at 81 percent of the stations 

fished north of 41". Catches for the northern part of the cruise showed 

that haddock were caught at a2l depths fished, but the greatest quantity 

were taken between 60 and 90 fathoms. These data also indicate that the 

larger size haddock inhabitated the deeper waters. 

The silver hake (Merluccius bilinearis), white hake (Urophycis tenuis), 

and the red hake (Urophycis ~) were also found at all depths fished, 

but the silver hake were concentrated at depths greater than 90 fathoms, 

while the white hake were found between 60 and 120 fathoms, and the red hake 

between 6e and 90 fathoms. 

The most frequently caught species on the northern half of tbe 

cruise were the silver hake, haddock, redfish, and dabs, while the silver 

hake, butterfish, scup, and red hake were the most frequently caught species 

on the southern part of the cruise. 



.. ;;JI!Ci 2 ::"'S'f'iZ5 ResEal 1 Summrq.- R. C. He line Illlit~ 

Mesh Assessment 

We have continued our studies of the effects on the yield of 

increasing the size of mesh in codends of trawl nets. These studies 

involve two different aspects: one is assessing the effectiveness of 

the current 4-1 /2-inch mesh regulation for cod and haddock; the 

other is how increases in mesh size would effect the yields of 

other species. 

the 

The latter studies have been carried out in conjunction with 
;",,:,-t':"'c.. 

mesh assessment working group of ICNAF, and theAresults are 

summarized in Document 20 of the 1961 Annual Meeting of ICNAF . 
• 

The important redfish, silver hake, and industrial fisheries in 

sub-area 5 could not be sustained with a mesh as large as 4-1/2 

inches; however the dynamics of the species involved are not well 

enough known to provide a precise estimate of the effects of 

various mesh sizes . These studies are continuing as further in-

formation becomes available . 

We have tried, by several methods of analysis, to deter­

mine the effects of the curr ent 4-1/2-inch mesh regulation on 

haddock yield-per-recruit. The results of these analysis have 

not been definative. Only one complete year class has passed 

through the fishery since the regulation has been fully imple­
~{.'·1" t 

mented,. II '9'"95', i 'lil,Qdditional data from 'inSl1;q~ year classes 

are needed for furthe r analysis. 



Baited: States Research in Conve~nt1olI Area Duting '9B 1 

Sea Scallop (Placopecten magellanicus (Gmelin» 

The fishery.United States landings of sea scallop meats 
from Subarea 5 in 1961 were greater than in 1960, the previous 
record year. _ ___ ~ '1 • ' ./' , 

. ..... ~-; ,/1 v ' ,Ct _ _ 'J .. / .. ( ' .. -::r. .--' -# .. -1 \.~ .::::c-.. r..J'~ A.!~ -":- ' _ ..... ~.· I :) .:"Jf .. ' < •• ~.,~ ~6. ~ .. -.... U"-"~' 
--- " ,--' L d' (r / c .. " 

Year 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 

. .an lngs aAI .. ih~"",R../AA.' ~. · ._(; ..... 
(mllllons of pounds) Days fished /-./' ... .,..'a'l,. { . /.?,,,,, i/ .I~ .?,~ <t. f".- • 1,.'0..10\.- ,,' 

12. 1 7, 742 ~563 v <. ;'" 

16.3 10,031 ~625 
15.5 9, 343 ~659 
18.3 11,619 1575 
17.5 12, 246 ~429 
17.3 10,500 1}651 
14.4 8,775 ~637 
18. 7 8,556 ~189 
21.9 8,039 2,725 
23.6 8,655 2}24 

'" 
Research - One cruise was made to test the effect of various 
combmations of ring size and ring linkage on the size composition 
of the catch. Two survey cruises were made to collect data on 
the abundance of the fishable stock, and strength of the pre-recruit 
year-classes. Results of the analysis of these data are reported 
elsewhere in Commission documents. 

An experiment was conducted in a large aquarium tank to 
see if the tag used in previously reported tagging experiments 
inhibited movement. Results show that tagged animals move 
about in the same manner as untagged animals, and that the small 
amount of dispersion of recaptured tagged scallops from the point 
of release can be regarded as typical of the untagged part of the 
population as well. 

Two meetings were held during the year between Canadian 
and United States biologists interested in the sea scallop fishery 
to discuss and compare results of their programs of investigations. 
The reports of these meetings are to be found in other Commission 
documents. 
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Benthic Studies 
pT . 3VOg' 3 

Studies ef bettem sediments, macrescepic benthic inverte-

brates, and feed habits ef greundfish were centinued in 1961. A 

preliminary examinatien ef bettem sediment samples recently taken 

frem the central and nerthern sectiens ef the Gulf ef Maine indicate 

that silt and clay are the principal substrate cempenents. Hewever, 

in seme shallew areas, such as Cashes Ledge and Jeffreys Ledge, 

mixtures ef sand and gravel are predeminant. Also., in certain 

deepwater areas near Brewns Bank and in mederately shallew 

water between Brewns Bank and the Lurcher Sheal regien, sand 

and shell are the majer sediment cempenents. 

Altheugh haddeck are exceedingly emnivereus feeders and 

were leng censidered to. be nen-selective in their cheice ef feeds, 

recent infermatien has been ebtained which reveals selective feed-

ing, at least in seme lecalities. A quant#a-t-we-eemp-arisen ef had-

_ deck- ste.mach-eontents- with benthic- fauna-samples indica:tes that 

haddeck. are-disc-riminating-.in _their. sele.c.tLen.eLfo.ed- it-ems. Haddeck 

frem the nertheastern sectien ef Geerges Bank appeared to. EiiB!i'M~ 
,,-.---<-­

~ faver crustaceans and, to. a lesser extent, echineder.ms, g'lt tgl:loQ-

I I t tit mellusks, annelids, and miscellaneeus greups. 



Group 

Mollusca 
Echinodermata 
Miscellaneous 
Annelida 
Crustacea 

Benthic fauna 
(% weight) 

38 
10 
34 
10 

8 

100 

Haddpck stomachs 
(% volume) 

22 . 
13 · 
'27 ' 

6 
32 

100 

A study of food habits of haddock from one locality through-

out a one-year period has shown there a re no important differences 

between males and females in the kinds of animals preyed upon 

or the quantities of food ingested. A moderately low feeding rate 
, 

prevailed throughout the year except in June when feeding was 

intensified remarkabl,. Differences in diet composition were 

associated with haddock size and season of the year. 

, . 
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KeooQtl:l Cumm.it:lg 

ICl'k\PRepOi l 
____ EXPERIMENTAL STUDIES 

4.-/ 

The program of experimental studies has concentrated on 

the two major projects of racial stock identification and larval fish 

biology. The racial characterization of various geographically 

separate haddock populations has been undertaken using serologi-

cal techniques. SpeCific erythrocyte precipitation (agglutination) 

reactions have been found using haddock sera (isoagglutinins) as 

well as miscellaneous fish, arthropod and rabbit anti-haddock sera 

(heteroagglutinins). Preliminary results show that while isoagglu-

tinins are present in haddock their frequency and titre are low, 

" and not useful for racial identification. Heteroagglutinations, on 

the other hand, show higher titres and a differential haddock cell 

response in several cases. These tools have not yet been applied 

on a large scale population analysis . 

The work on larval fish biology has focused on a weekly 

survey of local waters to tabulate the numbers of species and indi-

viduals as a function of season. Eggs and larvae from the sampling 

have been used for laboratory growth and development experiments. 

Present information implies successful rearing of sculpin from' 

pre-spawning adults through to month old larvae. 

a/l','ge 



Hydrographic research by the U. S. A. in the Convention 

area was carried out by three agencies during 1961: the U.S. 

Coast Guard, the ~ureau of Commercial Fisheries and the 

Woods Hole Oceanographic Institution. 

A. The U.S. Coast Guard, as the agency operating the 

International Ice Patrol, examined the temperature and 

salinity distribution from the surface to 1500 meters in 4 
network surveys in the Grand Bank regions. The first survey, 

2-15 April, covered waters over and immediately seaward of 

the southern and eastern slopes of the Grand Bank from just 

westward of the tail of the Bank northward to the latitude 

of Flemish Cap. The second survey, 29 April to 5 May, 

covered the area immediately seaward of the northeastern 

slope of the Grand Bank from Flemish 'Cap northwestward as 

far as but not incluaing the Bonavista triangle. The third 

survey, 25 May - 5 June, covered an area similar to the first. 

The fourth survey, 14- 22 June, covere d an are a similar to the 

second but'included the Bonavista triangle. The post season 

cruise, 3 to 11 July, occupied the Bonavista triangle and 

the Labrador - Cape Rarewell section to within 6 miles of 

Cape Farewell. ______ ---=-:c:: 

The season was characterized by an abnormal amount of 

sea ice on the east coast of Newfoundland and the eastern 

part of the south coast. Labrador Current water along the 

eastern slope of the Grand Banks was below normal and south 

of the latitude of Flemish Cap very nearly absent in early 

April. This was followed by a steady return toward. normal 

I' 



conditions which were reached about mid-June. The cold 

subsurrace temperatures in the Labrador Current were warmer 

than normal in early season and also returned to about normal 

val ues i n June . ' On the post-season cruise both the Labrador 

Current orf the Sou th Wo l r Island and the West Greenland 

Current off Cape Farewell showed positive anamolies in volume 

and temperatur e. 

The report in toto wil l be published in U.S. Coast 

Guard Bulletin No . 47. 

I? . ___ Tg~_~urea~ of Cormneroial Fisheries Biological 

Laboratory at Boothbay Harbor undertook a number or temperature 

surveys at monthly intervals from Gloucester, Massachusetts 

to ofr Eastport, Maine.l"!<t%3rlklFtli"i' ~ 

C. The Woods Hole ,Oceanographic Institution together 

with the Fisheries Researoh Board or Canada released 23,378 

drift bottles in areas 4 and 5 throughout the year with 

approximately 10% return. 

The examination of non-tidal drift at the bottom 

using Woodhead Sea Bed Drifters was cormnenced during the 

year in ar ea 5. 
The thirteen lightship stations from Maine to Georgia 

equipped, at the end or 1955 as observation posts to coll ect 

surface temperature and salinity observations daily, bathy­

thermograms daily and bottom water samples weekly,have 

continued in operation supplemented with surface water 

temperatures from several shore stations and Texas Towers 

2 and 3 . Many of the lightships also released drift bottles 

daily as part of the drift bottle program mentioned above. 
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For For For 
Food Industrial Animal Food Total 

1952 117 9 2 128 

1953 85 16 3 104 
" 

1954 90 21 6 117 

1955 111 23 10 144 

1956 89 30 11 130 

1957 117 38 16 171 

1958 107 23 17 147 

1959 110 26 20 156 

1960* 103 4. 6 20 JR::f 127. 6 

I ~ (, I ~ l ,5;,; 1(; "·or. C1 

'if fIe / 1m; n"'" 'f erl lrl ltJ'C4 
~In the past year research on silver hake has included studies 

A~ ~r on.±ae:H' behavior and selection (see section on mesh se1ecti9Jl.1. and 
!J ~1t~~ 4' { tt':,~ # _ I-- -:l' .... &.. .~t ... :1~ -t::....-.. .. r 

.. -' [.. '-.- on ~ availability and abundance. I\Tbis \lata H8:6 not been fully 

"'"-
analyzed at this time; .aeRIi tbe 18S8 it eefB9Pstrates marked seasonal 

. 
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