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!Ja. total uSSB o.tob 1. th. ICU? C.llTeIltioa Ar •• la 1969 

... 87~2" t ... (1'.\1. 1). 1 ••• 1)).96' toa •• or. thaD 1a 1968. 

!h.r ..... oon.ld.rabl. 1Dcr .... 1. th. o.toh ••• f .11Ter 

hake (parUoular17 1D Saltar ••• ). r •• hake. 00." ,oat &114 butt.r­

flail (a Sabare. ,) ... r .. f1ab (la Sultarea )). 

1'be total herrlai o.t.h lacr •••• d .11&bt17 (b7 1 •• ). but it. 

di.tributloa OT.r th. fl.b'., are .... dift.r,.t as oo.par •• to 

that a 1968: th.re ...... er .... 18 th ... toll a Subarea' aD. 
a aIlarp aor.... la Subar.. •• 

1'Ja. o.toll.. ot 0.. ... cr .... i.r •• or ...... 

Salt.r •• 1 

•• St.tu. .t t" .1."ri.,. 

'n. ossa o .... r.1al. n .. t 414 aot op.r.to 1. Sulaar •• 1. 

2.' to •• of 004. cr .... l.r. hallbut ... r.dtlaJa •• r ••• uaJat la7 

•• out1D& T •••• l .... 1.]7 1. th ...... r .0atJaa. 

B. Sp.olal a' •• arob Studl.,. 

I. !!I!rop.eDt!l Stad1.,. 

I. S.pt •• b.r ~dr.craPk1. S.ot1 .. 1o-A .... orke. lt7 BIT 
I ~P!~.~Jf:I!I.; 1t .... t.ra tart· (b.t •••• ".))' •• ,) •• , •• aDd 

"·0)' •• '.·1".) or ..... til •• e.t Gr •• al ... Carr •• t. As •••• 

tro. 'alaI. 2, 1'6' ~ la. ol~ ••• W1tJa~ ••• 14 7.ar •• 1'b. oool1a& 

1. .o.t ~ro.o .. c.. 1. tb. 200-'00 • l.,.r. 
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Table I. Species composition ot the USSR oatoh in 

the Convention Area, 1968 and 1969. 

Speoies 1969~bl subarea~ 

I 2 3 4 5· 

Herring "!' -:- -:' 65,609 100,463 
Argentine -:- ... 4,075 1,6)2 
COD 2~ DO, 550 56,682 2,784 646 
Hadd..H 235 65 
hU,.ok 
(saithe) ':'" ':'" -:- 62 165 
Silver hake ':'" ':'" ':'" 46,323 66,826 
Red hake - 1,358 45,051 
Grenadier /i8 651 11,682 
Flounders 6,842 35,515 12,914 27,419 
Greenland 
~l1but I23 7,386 2,8I4 
Redfish J3 5,212 70,II9 2,152 15 
Wolffish - 1/i9 III . JI 
Ooean pout, 

. 
':'" ':'" ':'" 89 19,996 

Soup 14 200 
Alewife 
(Poillolobus) ':'" - ':'" 25,I47 
Macrk:erel ':'" ':'" ':'" 4,075 47,547 
Butterfish ':'" ':'" I'. ~,479 
Sea robin ':'" ':'" 1,758 
Angler fish 1,745 3,295 2,069 
Dogfish and 
skate ':'" 2,562 2,633 12,6)0 
Squid ':'" 65 1,182 
Other 3,628 7,462 3,766 17,906 

.. 

1969 1968 
total total 

166,072 129,758 
5,707 3,374 
190,883 245,956 
30O 3,159 

227 454 
II3,I49 47,299 
46,409 II,873 
I2,40I 26,812 
82,690 99,144 

10,323 ~,515 

77,5JI 35,364 
3II 844 
20,685 4,324 
214 I,782 

25,147 2I,235 
51,622 43,522 
9,494 1,596 
1,758 I, DO 
7,109 4,639 

19,825 IJ,582 
1,247 2,473 
32,762 33,465 

Total 245 I54,437 188,892 151,495 380,I96 875,265 74I3OQ 

MI. I ..... 7...::1' In •• an. * II .ft'" c"C) al... .. 1~ "'''' .. u.. ... t 
'n,al'" Cunat. . 

D.p~'.) 1961 1t61 1M' i," i'" 1"1' 196' 

o-H .. - •• Tt •. 2' .. ,. 2.12 1.62 2.7' 
Qo.IOO 2.78 2." l.2' I •• ' 2." 0.t1 1.2' 

2OO-HO '.60 l •• l.l4 .... '.02 ,.~ '.26 

--------.-.- .. _- .... -------------
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II. Blo1oc1eal Studi ••• 

~. In MaT-Jane OT.r 2,' thou.and cod caught bT the bot to. 

trawl on the c.Dtral W •• t GreeDlaad baDk. were .ea.ur.d on board 

the .oo.tins T •••• l " •• ptUB" (~abl. 3). L.nath co.po.ition. b ••• d __ - __ i 

aD ~abl. 3 data .bow a peak (.a30r or .inor) OD the right-haDd 

.1d •• t 72-74 0 •• !h. p.ak ••••• to b. for •• d aa1DlT bT the 1962 .. 
Tear-ola.. fi.h. AroUBd '0 o. loas fiab wer. al.o r.l.t1T.lT 

~ 

abundant. !h.T probablT b.lons.d to tbe 1'6, T.ar-cl.... ~h.re i • 

• trons .Tid.DO. polntias to this b.iD& • f.irlT riob T.ar-ola ••• 

~hi •••••• to b. aT.n .ore 11kelT when it 1. ooneidered that in 

196' • poor ood ,ener.tleD .ppeared i. tbe Barent. Sea and the 

.tr.asth of ood T.ar-01..... 1a t~. BareDt. S.. and in the W •• t 

Gr •• DlaBd area tend. to o~ias oODTer.elT. 
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~abl. 3. S1 •• ooapo.1t1oa of ood oatoh •• (°'00) 1a 
the ••• t Gr.ealand ar.a, 1969. 

--:O! .. L.qth, oa ...", 1 D 1 C 1 D -
)() .. 32 , 
)) ... " 1 7 
36 .. )8 1 19 
J9 .. 41 , 20 
42 .. 44 10 10 '2 
4' .. 47 22 17 89 
48 .. '0 ,. 112 106 

'1 ... " 86 1)() 74 

'4 .. " 72 46 " '7 .. " 109 " 19 
60 ... 62 11' " 30 

" .. " 66 " 28 
66 .. 68 66 81 '7 
69 .. 71 64 91 72 
12 .. 74 72 13't 116 

7' .. 77 70 78 10' 
78 .. eo 61 74 '7 
81 .. 8' '2 " '8 
84 .. 86 2' 10 )) 

87 .. 89 17 14 
90 .. 92 17 17 1) 

9) .. " 
,. , 

96 .. 98 6 , , 
99 .. 101 1 2 

102 ... 104 1 1 
10' .. 107 1 

btal f 0'00 1000 1000 1000 
10 of nela 1,'81 28' 9" 

•• an leactla ".47 ".17 ".88 
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Subarea 2 

A. StaSH of th. Plp.ri •• 
~h. anaaal oatoh 1. SlT'. 1D ~abl. 4. 
fab1. 4. fh. aaDaal oatoh p.r hoar tra.llas ( •• trl0 to •• ) 

- ,.til oateS 5z f.rmfof ili tn" bel-AB' D1T -c;d Gr •• a- I.a- PIOUD- B&11- Oth.r. Total oatoh 

IC 
2B 
IJ 

41e" 11.h d.r. but per br 
tra.l1D8 

248 381 
1,006 -

12',2" 264 

_______________ bl BD'!' .. 
99 

20 
114 

21' 26 
'23 161 

94. 1.86 
1,909 2.06 

Su~ar.a 130,'.9 6'1 

',064 6,701 6,648 ',601S' 14",84 J.23 

',211 6,842 7,386 ',7" 1'4,4" 3.14 -- - - ---- ---- - - - - -- -- - - - --- -
B. Sn,1I1 a".arolt. Studle!. 

1. bTllO.,.'&! St •• u!. 
I. J~ ""'srPklo 8.otl0. a-A aeroaa Baallto. IDlet 8aDk ... 

11&4. bl' the p./y ~P~r~.¥_ I~I~. At ... th. AB portloa of the a.otl •• b.t •••• ,,040-., ,,'44' ... d '4·~·., ""2'. th •• ater te.perature 1. th. 0 - 200 • liT.r, .. 0. Jall' 1', ... - O.400C, 1.e. 0.490C 
~ lo.er tbaa the leas-t.ra au_er aTerae'. '!'ha., the pdrop-aphl0 forocast slTe. 1. the USSR R •• earoh R.port (IC.AP Redbook 1969, Part II) u. 00 •• tne. 

I. .oT .. bor ~ro,raphl0 8.otl0. a-A ... rop.at.d bl' th. BIT 
.:'I!.o~!i§~" .. d ... sa tho •• tor toQ.rature 1D th. 0-200 • l&,1or Cae ....... b.r 1) aloas tho p.rtl0. of the •• otlo. oroa.iDS B .. ll-to. IDl.t BaDk ••• foaDd to b. lo •• r th .. the loas-t.ra .o~; the t'Q.ratur. 1. the 200.'00 • l.,.r .aa fOUDd to bo .llchtll hiper th .. th. loas-tora DOnlal (f.ble ,). 
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~able 5. ATerage wat.r te.peratur. (OoC) aloag t~. AD 
port10n of S.ot1on 8-1 aoros. Baa1lton Inl.t 

Bank (loT •• b.r 1). 

-- 195 .... 'f96"9 
D.~th 1958 1962 1964 19., 1966 1967 1968 1969 19'9 anoaa-(. 

aTera· 1" 
--. --- --- --- I. --

0·'0 1.28 1.58 0.9. 1.)0 2.41 2.00 2.29 0.82 1.'8 -0.76 
'0-200 0.59 1.)4 -0.11 1.06 1.44 1.89 -0.18 0.56 0.69 -0.1) 
0-200 0.79 1.49 0.17 1.13 1.72 1.19 0.50 O.~ 0.94 -0.44 

200""00 - 1.70 0.98 - 2.47 0.95 0.)1 1.64 1.)4 +0.)0 

- - - - - - - - - " --- - - -- - - - - - - - - - - - - - - - - - -
II. !!!lolloal Studi ••• 

1. Cod. -
a) !so OoalO.itl!!. A. a •• n fro. ~abl. 6 trawl oatoh.a taken off 

South Labrador i. Januar,,-Maroh were do.inated b" cod at th. age of 

6,7 and 8 full "ear. beloag1D8 t. t~e 196), 1962 and 1961 .rear-clas­

.ea. As repeat.dl.r .hOWD earli.r (e.c. ICBAF Redbook 1969, Part II) 

the atrength of the.e .rear-claaa •• i. .lightl.r hiSh.r than the long­

te~ aT.rage leTel. !hi& oonolu&1on 1a alao aupported b.r the resulta 

of .rOUDg cot .urTe.r •• ~abl. 11 .how. that 1n niTi.10n )' (wh.re 

.roUDS ood are to be found whioh are brought b.r current a fro. the 

spaWDing groUDd. on the continental .lop. of th. Labrador ar.a) the 

thr •• -.r.ar-olda and the four-.r.ar-old. b.longing to the 1961, 1962 

and 196) .r.ar-Gla •••• w.r. alishtl.r .ore nu..rous than the three­

and four-.rear-olds of oth.r sen.rations. B.r b.1ag graduall" rec­

ruit.a to the co .. ercial atock the cod of the thr.e aucceaaiTe abun­

dant ".ar-cla.... co.tribut.d to aD iaor.... in the ,,1eld of the 

trawl f1aheri •• 1a th. Labrador area 1a 1968 and 1969. 

A7 
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'f._I. 6. A&. co~ocltl0. of c.O (°'00) fro. botto. trawl catoh.. 1. the South Labrador area (DiT. 21) 

Year-cl ... Caco) 

1966 (,) 
196' (4) 
1964 C,) 
196) (6) 
1962 (7) 
1961 Ca) 
1960 (9) 
19" (10) 
1"8 (11) 
1"7 (12) 
19" (13) 
1", (14) 
1"4 (1') 
19" (16) 
1"2 (17) 
1"1 (18) 

'fettal, °'00 
••• f fiu 

lou ace, I'euc· 

----------- ------ ---IU\lar1' i. 
110 

1" 
219 

1" 
11' 

67 

" '1 
J9 
22 

6 
2 
2 

1000 

'10 
7.08 

rebn&Z7 IIaroh -------_.- ---
,a 

Uo 
30) 

2" 
170 

'0 
" 18 

7 
12 
2 
2 

1000 
600 

6.a9 

2. 
92 

200 
21) 

190 
101 

6' 
" 20 

2' 
11 

7 
1 
1 

1 

1000 
a9a 

7.13 --- - - - - -- - - - - -- -- - - -- - - - -- --
b) TitlO, &DI t.~ .f 0.' tlchello ADetth.r faotor whloh oau.04 .. !acre .. o !a tile 11014 .f tile trawl flobel'7 1JI. ~96a .. 4 , 1969 ... the patton .',ood 41otrlbuUo. o. the oo.U.e.tal .10p. of the Labrad.r ar.a. I. h1droCZ'aphloal11' oolder ,.eu. the w1JI.­ter1D& aa4 .paWDiD& 004 ke.p .oathwar' aDd de. per thaD 18 wu.er ,.ear.. !b. 4 •• oe.t of 0.. to 4 .... r l.,..ro eto.trlbat •• to aD 1.­or.ac. 1a til ••••• 1t,. of th. oo.0 •• tratl0.c. Pl,.1 abo •• the 

profll. .f the oo.tl ... tal .10" 1. tb. Labrador u.a. It 0" b • •••• that witkiD th. 4.pth r..,. of )00 to 400 • tb. ood oo.oe.t-
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rat. on • aaall.r ar •• (and thus fora d.ns.r cono.ntrat10ns) thaD 

w1thln the d.pth rang. of 200 to )00 •• ~he hor1sontal and Tett1-

cal dl.trlb.tloD of th. Labrador cod 1D th. f1rst quart.r of th. e ~?Co~' ~ 2;. wa. fOUDd to be olo •• ly r.lat •• to th. wat.r t •• p.ratur. 1D 
I'le'liouS A tb. 50-200 • laTer reoora •• 1D IOT •• ber of the ,'S 55 2 calon-

A 

" 

" 

dar year. A •• hOWD _y Tabl. 5, OD 'oTe.b.r 1, 1968 the wat.r te .. 

p.ratur. alona S.otloD I-A wa. low.r thaD th. 10D&-tera noraal. 

Thi. clroua.t .... (oo.blDed wltb tb. r.orult •• Dt to tb. oo ... rc1al 

.took of 1Dd1Tldual. b.loDSln& to thr •• r.lat1T.ly abundant y.ar-
l Pl:!:~::""it.v ola •••• ) oODtrlbut.d to tb. h1~.r 0 the tra.l fl.bery lD 

the f1r.t quarter .f 1969 (11&.2). 

Before th •• tart of 1970 the wat.r t •• p.rature aloDS S.ctlon 

a-A ... al.o lo •• r thaD th. 10DS-t.r. nor.a!, but the dlff.r.Do • 

... qult. 88&11. Slno. th. coo11a& and tb. w&ralDS .f the •• a 

ooour p.rlodlcally .acb ) or 4 y.ar. th. n.&atlT. aaoesaly alon& 

S •• tl.D a-A 8aT by 10Te.ber 1970 oh&D&e lDto a po.ltlTe on.,whioh 
l,jt\.llo""d:l'lit¥ , 

will aff.ct 1DfaT.urably th. Jl,l.~of t • Labrador cod trawl 

flsberl •• 1. th. fir.t q.arter of 1971. B •• ld ••• by 1971 tb. 

oo ... rolal .took of tbe Labrador 004 8aT d.or.a.e b.ca .. e the 

reI at! T.ly ab1Ul4aat 1'61, 1962 ... 196) year-cl .. s.s will haTe 

al.ost loat tb.ir .1&Dlflcanoe for fi.bery wh.r... the new year­

cIa •••• are Ie •• abuadant. C •••••• eDtly, iD the flrst quarter of 

1971 the co ... r01al trawlers fl.hl .. 18 the Labrador ar.a w11l 

probably haT. a .11ghtly lower catoh per hour traw11DS or daT of 
• ti.h..., than 1. 1968 and 1969. 

0) !Il~-!&£ 2,))8 ood w.r • .ark •• with hydro.tatlc taca and 

rel.a.ed iD the South Labrador ar.a (DiT. 2J). So.e of the t&&&ed 

fi.h haTe be.D r.captur.d and the co.pari.oD of th. releaee and 

r.oapture po.itioD •• how. that tb. t&&&ed flah (Tabl. 7, 10. 1-2) 

A9 
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p.rfor..d t7Ploal ..... r ai_ratio.. froa tk. coatia.Dtal .lope 
ehoreward. 

'a,le 7. Data oa the relea.e aDd reoaptur. of .oae tagc.d ood. 

- Ke 
B/W at. .......... "u. .. ,.. .. _ ... - M".". --- Dat. ......... ". IAVII6.L oUDtr1 de (B) tude of ber de (B) tude Or) f!:~ (w) - --- ---1 IIq 20 

'20", "0,,., " '02'1 Jill" " ''0'0' \ CaDad. 1969 196' 

2 IIq 20, '20"7' , 1969 "0,,,. " '0468 luI" 7t)'1o'2.\,,0,,0'iCaaad. 1969 , ,APril 2 
196" 

,0,,1 ,,°20 , " 616.37 A,rll 10 
1961 0 14, '70"0'iPolaad ,. , Aprll 2 ,,,°4,, " 3800' 

Aprll 10 
'70

40 'I Polaad 
1964 1969 14' 

, I J~;:4)O"40", "04,, ~ '744' ~:: )0 0'0' '400" iPolaDd __ . ________ , ___ ~ __ • ___ • _. ___ . 1 _____ 
ID 1969 e08. cod w.re al.o reoapture' whioh had '.ea taaged 

ID the La'ra4or ar.a t. earlier ".ar., •• a. 1a 1964 (~a'le 7, Bo. 
,.,). !hue It ..... thal the ood .." oarr" tho h,Jdro.tatl0 tac. 
u •• d '" SoYlot fi.h.r" biolo_lat. wttko_t eheddia. the. for , aDd 
aoro ".ara. 

2. Bo«f,.h. 

~a'lo 8 ahow. tho ac. coapo.itioa of de.pwater redfieh (Sebae. 
t.e .eDtella ~Yt.) oaasht at the depth of "80-490 a oa the eastera 
alo,. of a..tltOD IDl.t Baak ID laDU&r,J. It Ie IDtere.tlB1 to Dote 
that 'olb for aal •• aDd feaale. the ace coapoaltioD has two peak •• 
o.e of the peak. 1. for..« '" eaall ta.ature flah at the age of 
10-11 ".ara and the oth.r '" bll .. ture fiah ased 20 and aore ".ar •• 
th. fleh of alddle as •• (1'.1' "eara) are Ie •• Du..roue. 

A 10 
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!h. doubl.-p.ak.d age (aDd l'88th) oo.po.1t1oD of both •• D-
~£21,~of/ ----

t.lla- aDd .ar1nu.- rrilf1.h 1. a trp10al ph.Do.enoD ob •• rT.d ---_. .-- .... --
v 

1n d1ff.rent are .. of Borth Atlaat1" the .or.esian aDd the Ba­
n 

r.Dt. Sea.. Th1. ph.no.enoD .ar be .xpla1D.d br the .1x188 of two 
S+O'KS 

(or •••• ral) .'1" d1ffer1DS 1n ag., l.ngth aDd growth rate. But 

th.r. ~ be &Both.r explanat10n which ••••• to be more corr.ct: 

dur1ng the a1ddl. per10d of th.1r l1fe r.df1.h d1.per.e 1D the 

.1d-l~er. aDd co.parat1 •• lr rare17 de.ceDa to the botto •• 

Table 8. Ale ooapo.1t1oD of .eDt.lla- t7pe redf1.h 
fro. bottom trawl oatche. 1n D1.1.1oD 2J 

1D JaDuarr. 

----,---------------------------Tear-clae. (Y.) lIale. F.Ifal..!! ___ _ 

1962 7~ 
1961 8 
1960 9 
1959 10 
1958 11 
1957 12 
1956 13 
1955 14 
1954 15 
1953 16 
19'2 17 
19'1 18 
1950 19 
1949 20 
1948 21 
1947 22 
1946 m 
1'4' 24 
1944 25 
1943 26 

~.tal, 0/00 .0 of fi.h 
lI.aD age, rear. 

8 
41 
73 
65 

180 
81 
57 
57 
65 
81 
57 
41 
32 
81 
4' 2_ 

• 
1000 

123 
14.14 

13 
44 
63 
95 
89 
44 
32 
57 
19 

6 
32 
50 

" 70 
89 
95 
63 
25 

6 
13 

1000 

1'8 
16.21 

... - ----- - - - -
The mOTe.eDt of r.4f1.h to aid-1B¥.r. 1. proba_17 a •• oo1at,d 

with 1nten.1., feed1na before the OD.et of sexual aaturat10D aDd 

1t 1. CO .. OD Enowlea,e that re4f1sh fe, a only OD bath7p.lag10 but 

All 

--, 
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.... 

not on bottoa organisa •• 

in bottoa trawl oatohe •• 

\. Of th~;! eit!. ~ 
.urimc thl. pe~arelY ocour 

,. Gropa41er. 

In Ootobor oonoentration. o~ grenadier (Maoruru. rupestri.) 
were ~oUD4 1D the .orth Labrador DiTialon at the depth o~ '20 to 
800 a. O~ the 2,8'1 lndlT14ual •• oa.ure4 64.&1 ranged froa 60 to 
74 oa (lnolu.1Te), the aoan length was 67.1 ca. Soae 1ndiT1dual. 
were 90 ca long but all tho tiab were l ... ture. !he stomach con­
tenta wore 4oa1nat.4 by bat~elall0 inTertebrate. (mainlY~ 

'fheaiato) and nah (aoat o~ten lantern anchoTY). ft.e sucoesaf1l1 _ ... --_ .. --
autU8D te.4ing was eT14enoe4 by the high ~atneaa o~ the gr.na­
dler (liTer weight to total fiah weight ro1at1on), which aTerased 
11.)1. 

In Ootob.r 1,323 grenadier were aea.ured whioh ha4 been 
oaught b7 a bott.. trawl at the 40ptha ~ro. 46' to 940 • 1n the 
C.ntral Labra40r DiTi.ion. ft. ..... longth waa '8.6 0., i.e. leaa 
than that o~ grena4ler oaught in the .orth Labrador area. The 
aalea were alao .ore naa.rou. than feaale. and no .atur. Indi­
Tlduala were found in the oatohe •• ft.e food coapoaltion waa the 
.... an4 tho ~atD •• a wae 8.~. 

D1T. 

31: 
lL ,. 
3. 
JO 
3P 

Saltar.a 3 
'I'. 

A. Statua o~ $'e Pl,h,rl!!. 

The annual catoh 1. glTon 1n ~ablo 9. 
~ab1. 9. Annual catoh an4 catoh per hour trawling (.etrio tona) 

C.4 Gr ... ;; Jliil-- Plou- JI&11- ---
dler nah dera but Oth.r !otal 

--
2),8" 11,682 8,246 7,147 1,836 3,86' ",671 

66' - '91 "3 '7 141 1,787 
283 - 2,061 11) - 94 2,"1 

8,384 - 22,068 9,'24 441 3,268 4',48' 
20,789 - H,)44 14,0" 461 ),204 ",8" 
2,866 - 22,009 4,)40 19 1,308 '0,'42 

Subarea 

ATorage 
oatoh per 
hour traw-
ling '7 
BD~ ---

2.10 
1." 
2.34 
2.11 
2.18 
2.47 , '6,882 11,682 70,119 ",515 2,814 11,880 188,892 2.13 
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B. 8'001&1 Bo.oarok Studl ••• 

I. IDTlrona.Dtal Studl0 •• --
fe.p.ratae ob •• rTatioD. were 11&40 &loDS .taDdard h,ydrographl0 , 

Soot10n. 1~, 2-A, )-A, .-A aDd 6-•• 

Partlcular attontlon 1. to be 8iTon to tb. ea.tora portion 

(B2) of SootiOD 6-A (betweon 470 00'1, 46°)0'. and 47ooo'R, 46°00'.). : 

!bo to.poraturo &loDC tbl. portloD of the •• otl0D oharaoteri.e. 

tb. l8t.n.itT of tbo lortk Atlantio Curre.t (fabl. 10). 

fa~l. 10 •• ater t .. poratur. (O·C) &loDC B2 of Seotion 
6~ in April 1968 &ad 1969. 

Dopth (.) April 1., 1968 April 26, 1969 --
o - '0 •• 0) ,i.J6 

50 - 200 •• )7 •• 9. 
8 - 200 •• )0 '.04 

200 - '00 •• 80 ••• 8 

- - ----- - ---- -- - -- - - -- -- -- -
fbu., iD the .priDC of 1969 tb. lortb Atlantio CurroDt ••••• 

to baT. be.D .or. iDtonaiTo thaD in tb •• priDS .f 1968. 

II. Biolo&io&1 Studi ••• 

£!!. A. iD preTiou. Toar. TOuDC ood .UrT.T ..... do in Sub­

ar.a ). ao.ult. for •••• DiT1.ion. aro pr ••• nted iD fable 11. 

DiT. )I oontain. TOUDg fl.h wh10b at the .taae of eg8 or 

lana are brougbt bT ourr.nt. fro. the .paWDiDg 8roUDd. off Labra­

dor. Th. be.t iudioat10n of a T.ar-ol... .tr.Dgtb i. tb. oatoh 

of T.umc fi.h at the ago of 2+. 

YOUDg fi.b aged 0+ and 1+ keep near the .bo~. and rarelT 

ooour in our .aapl1D8 trawl •• At tk. aco .f )+ ood oft.n r.aoh 

the 1.Dgth at whicb th.T are &lr.adT plaood 

-adult- f1ab. B •• id •• , at the age of )+ ood 

to the Labrador area. 

fable 11 .bow. tbat TOung cod at the &&e of 2+ b.loDClng to 

the 1961, 1962 and 196) year-cla •••• w.re fairlT nualrou. in DiT. 

)I. It w ... eDtioD.d aboT. that th ••• T.ar-ola •••• foraed the 

bulk of trawl oatch •• off South Labrador iD 1969. Th •• a.e year­

olas ••• pr.do.lnat.4 18 D1T. JI (fabl. 12) wh.r. the ood of the 

.... .took a. i8 tk. Labrador ar.a are to b. found. 
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'fab1. 12. AG. oo.po.ition of cod (%0) fro. bottom 
t'aw1 oatche. on Berth le.found1and Bank(DiV.3~ 

............ -......... ----._------........ ...................... .. ...... ------...... 
Year-clan (age) -. 

196' (4) 
196~ (,) 
196) (6) 

1962 (7) 
1961 (8) 

1960 (9) 
.9'9 (10) 
1958 (11) 
1957 (12) 
19,6 (1)) 

19" (14) 

19'4 (1') 
195) (16) 

19'2 (17) 

Total, °/00 
1o of fi.h 
lI.an age, ,..ara 

- lIaroh 

17 
127 
280 
26) 
163 

63 

27 
7 

27 
7 

10 , , , 
1000 

)00 

7.1' 

April 

)7 

1)6 

2)4 
2)7 
197 

57 

6' 
20 
1) 

-, 
, 

1000 

)00 

7.08 

Ya3 

20 

1" 
260 
210 
247 

50 

27 
20 , 

7 , 

1000 

'00 
6.96 

- -- - - - --- -- - --- - - - - .. - -

--, 

CO.inc baok to Tab10 it it oan b •••• n that tho 1964 and 

196' ,.ear-01a •• e ••••• to b. slight1,. 1.s •• uooe •• fu1 thaD tho •• 
previous, 

of the ' ••• 11" I ,..ar •• 'fhi • ..,. anfavourab1,. aff.ot the abundan· 

c. of the comm.roial .took of Labrador lod in 1971. In later.,.earl 

though, the .took .., b. expeot., to b.co ••• or. abundant again 

dU8 to the T.r,. good 1966 ,..ar-c1a ••• 

'fable 11 al.o clear1,. .ho •• the extre •• 1,. high atr.ncth of 

tho 1964 ,.ear-ola ••• tho .outllern .lop •• of Grand BaDlc and on 

St.Pierre B:Dlc (DiT. )1, '0 and )p). Thi •• xp1aiD8 the .Ilarp in-

orea.e in ood oat.~e. in tlle.e are .. in 1967-1969. It .hould 

be not.d that the 196' and 1966 year-ola •• e. are al.o good year­

ola ••••• The 1967 ,..ar-c1a •• i8 oonsid.rab1,. poorer but the 1968 

year-c1a.e ••••• to b. Ter,. good. 

Hadd •• k. Dur1D& the paet d.oad. none of the haddook ,..ar­

cla.... on the .outh.rn Grand BAnk wa. good. One of the r.aeon. 

could haT. be.n the g.n.rall,. .eT.r. h,-drographic oonditione 

whi.. ..re faTourab1e for the epawniD& of cod but Dot haddnft~ 

B1 
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whioh i •• .uoh war.or-w.tor .pooio.. ~ho haddook .took on the 

southorn .lope. of &raDI BaDk w.. r.pl.Di.h.d .. iD17 b7 70UDg fish 

brouabt froa St.Pi.rr. Bank. DuriDi the pa.t d.oad. the be.t 7ear-

01 ••••• th.ro w.r. tho •• of 1966 aDd 1967 but th07 were not n.arl7 

.0 good a. the 10Dl-t.~ .T.r .... 

The 70UDg haddook .urT.7 aDd the aD&l7.i. of the T.rt.brae 

nu.ber. .nabl.d the SoTi.t fi.h.r" biologi.t. to r •• oh the oon­

olu.ion that in 1968 70QD& haddook of looal orilin appear.d on 

the .outh.rn .lop •• of OraDd Bank. It i. f.lt that now w. haTe 

tho fir.t indioation. of the r •• toration of the South X.wfoundlaDd 

haddook .took. 

B,dfl.,. Rogular rodfl.h .tudio. haTO boon 10DI oonduoted OD 

Fl • .t.h C.p Bank where the SOTi.t o .... roial fl •• t .tarted fi.hiue 
saAstt, r'I'\'E~e~ a. far baok .. 14 7ear ..... ),197 •• liMll' -, j 'h tw. .n ~ 

.... ur.a on Flea1.h C.p Bank in S.pteab.r 1969. Tbe •• an I.Dlth 

wa. )2.') .. for ..t .... a )).48 .. for feaale •• 

A* i. known iDt.n.iT. fi.h.r7 BaT 0 •••• a d.olin. in the 
j. ...,.., e 1"1 T t .e fA ,., 

abUDa-aoo .f th.. on 'up a n L but their •• an leueth in 

tr.wl .. toh •• has DOT.r b •• D ob •• rT.d to d.er..... Th. OSSR R.-

•• aroh R.port, 1966 (a.dbOok 1967, Part II) quot.d the .... lenathe 

of the Bal. aDI f • ..:L. °l,;ra- tfj .. !!tnb~e.upt on Fl.aiab .A 

Cap Bank in Ana •• t 1962, 1964 and 1966. ID Sept •• ber 1969 tho 

•• an !eDith. of aal •• aDd fellale. w.re slightl7 lower (b7 1 aDd 

2 o. r •• peotlT.17) but this OaDD.t b. oon.id.r.a .. aD indio.tion 

of the di.tDishiDi .i •• of the 2 77 redfi.h b.oau •• the A 
.i •• oo .... itio. of this fi.h ohaDg •• with d.pth, .onth and tho 

.lop. of tho Bank. !hi ... tter i. oOD.id.r.d in aoro a.t.il iD 

••• par.t. r.pert. 

a.lUlar ob •• rT.tion. p.~itt.d the oODolu.ioD to bo drawn 
. S . ..,., e""TLte~ 1\ 

•• te tho .... t which ••• &1;.-'.,. ik'ae re.ch •• turit7 in 

diff.r.at ar ... (~.bl. 1). 
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!able 1). no ... of .... 
I's.7r I 

S, I'h ~n t e..€ea 
.. taratieD of FE ,"iJz 'Ui 2 
1D d1ffereat ar .... 

,------- - - ---
Ar.a - -

S.rth Labrador 
lorth-eaat.rn alop. of Graad Bank 

South.rn elopea of ~ Bank 
Ple.1ah Cap Bank 

Mal.a 

11 

9 

• 
11 

--- --- - -- -- - -

-----,----
P.IZ8188 -------
i) 

11 

10 

13 

- -
It oaa be aee. that the f1rat to re~ raturtt7 are r.df1ah 

fro. the aouth.rD alope of Graad Bank. C .... r01al trawl catohee 

of th11 f1.h al..,a oODa1et of though ..all (ra1Dl7 2' to 3' c.) 

but ratare iDd1T1duale. It Ihould bo aot.d that OD the eouth-
S, t'V\ E' n l' e.e.e.:L 

.aatern elope of Grud Bank ••• laU;; ti po i:i1iJi .. are al1pt17 

b1 ... r thaD oa the eouth-w •• tern .lope b.oau.. the b1C1e.t iDd1-

T1dual. g ••• ral17 .OT. fro. the w •• tern to the .a.tern part of 

the Bank. 
-.$ 

( 

GreDad1el. PrOF JUD. to Deoe.ber (iDol.aiTe) ',131 srenadter 
M II t1'", I' '" $ ) 11 rap.etr1a) wor ••• aaurod 1D DiT.3K ef which ',8.' fiab were 

• 
• , to 62 c. 10Dg. Ae iD other are.. of the I,rth AF.rt... COD­

tiD.Dtal elope th.r. wa. a aharp pr.do.iDanc. of Pal" 1D trawl 

oatoh.e (1a Auguat_Dec •• ber the7 forred 69.2' of the total, .e. 

!abl. 1.). 

10 .. tare f1sh w.r. fouad. n. do.~1a& food 1te.e found 

iD the ato .. cha •• r •• hr1.p, .quid, ,~7if'~.' ;~~c ... and fi.h. 

!he aTer ... liTer •• ight 1D 10Te.b.r w .. 6.1' of the we1ght of 

f1ah. 

B7 ueiDg aD or1giDal •• thod 1t waa poe.ibl. to obta1D the 

f1r.t data OD the age aad growth rat. of the 10rth-AF.riou gre­

Dad1.r. The •• f1.h grow T.r7 alow17; the Pale. of •• diu. .1.e 

(w1th the weight of '00 to 100 g. and the length of 6' to 70 c. 

iDCluding the tail) are ag.d 12 to 1. 7eara. Pe.al.a are .lightl7 

.up.rior to mal •• iD both liD.ar and .e1pt gro.th. 

Mark1!i of cOFF.r!ial t1'~. fable l' g1T •• the Dumb.ra of 

fi.h tacaed 18 Tarieue •• wf.uadlaad dlTl.10Da. 

83 
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~.ble 1'. ~&&Ilmc o~ oo ... rolal flah In Subar.a ,. 

,---
D1T. Cod Iiierlo&ll - --

~otal -- - p1aioe 'vf~r~~ Other 
3I 142 - • .. 
)L 1,8'4 26 - 2 
)J .. 379 1,017 6 
30 3.' 36 31 28 
3P .. 100 .. .. 

Subar.. 3 2,341 ,.1 1,048 36 

142 
1,882 
1,402 

440 
100 

3,966 

-- --- -- ---- - ------- -

" 

~ 

~.'1. 14. L.mcth oo •• oaltl •• ot arenatler (%0) 18 D1T. 3I 1D .0T .. b.r 1969. 

Lemcth (o.) -
27 - 29 

30 - 32 

33 - " 
)6 -)8 

,9 .. 41 

U .. 44 

4' - 47 

48 - '0 

'1 .. " 

'4 - " 

" .. " 
60 .. 62 

63 .. 6' 

66 .. 68 

69 .. 71 

72 .. 74 

" .. 77 

78 - 80 

81 .. 83 

84 - 86 

81 - 89 

~otal %0 

.0 ot ~lah 

.... l.mcth (0.) 

lIal •• 

1 

2 

4 

6 

17 

28 

'0 

87 

110 

81 

100 

140 

99 , 
83 

60 

38 

14 

6 

4 

1 

1000 

1,780 

'9.4 

84 

Peaal •• 

, 
9 

23 

" 
" 

106 

120 

8' 
94 

129 

71 

68 

7) 

'1 
38 

19 

11 , 
1 

1000 

791 

'8.7 
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Subarea 0\ 

A. S,.,t:.::a::,:t..:::u:::;&1 ..!lUhe 'i !!!m!! 
§!IT!!_!!!k-!. The catob ot sil.er Aake increased sbarpl7 tram 

3.0\ thousand tons iD 1968 to 0\6.4 thousand tons in 1969. (Table 16) 

This increase i8 explained b7 the taot that oo .. ercial concentra­

tions at silTer bake appeared .hich .ere successfull7 fished b7 

the BKRT-type Tessels tro. spring to autu.n. In 1966-1968 co .. er­

cial concentrations .ere inaignificant due to the depression of 

the stook and in those 7ears ~ilTer bake .ere oaught incidentall7 

in fiahing for other species. 

Year 

Catoh 

Table 16. SilTer hake catohe. in Subarea 4 in 1962-1969 
(.etric tona) 

------ - --- -- - _.----- ---1962 1963 1960\ 1965 1966 1967 1968 1969 
-------- -
8,82' 123,023 81,147 0\9,987 10,323 2,476 3,441 46,)23 - - - ------- --- - --

In spring silTer bake .ere cau&bt at depths of 1'0-300 • on 

the southern slopes of Eaerald Bank. Maokerel, berring and arlen­

tiDe .ere oaught along .ith ailTer bake. In su .. er silTer hake .ere 

fished on the slopea of B.erald and Middl. Banks and on the Sable 

Island shoal. In autu.n the proportion of silTer bake iD oatohes 

deoreased and that ot flounder and berriDS increased. 

SilTer bake .as represented in oatohea b7 speci.ena .ith the 

bod7 lengths r&n&iD& fro. 20\ to 35 ca. Saaples for ase oo.position 

.ere taken in the i-st, 2-nd and o\-th quarters of the 7ear. In the 

3-rd quarter .hen .OB~ ~f the oatch ... taken no saaples for ase 

studies .ere obtained. The ase oo.poaition baaed cn the samples 

taken in the 1-st, 2-nd and 4-th quarter8 i8 presented iD Table 17. 
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The a8e co.po.ition of silTer hake ch&D&ed in the course 
~ 

of tbe ¥ear, witb~uaber of two- and tbree-¥ear-olds b18ber iD 

autuan thaD in spriD8. This SU88ests that the stook is now rep­

le.iabed b7 tbe new 1966 and 1967 ¥ear-claaaea wbiob are better 

than tboae of 1964 and 196' aDd tb .. in 1970 tbe a11Ter hake .took 

.., be expected to reaain at the 1969 leTel. 

Haddock. In 1969 tbe haddook oat.h dropped to 0.2 thauaand 

tona (Table 18). Thi_ i_ the lowarat oatoh on record for the 

f1aber7. The decliDe in catohea i_ expla1Ded aaiDl¥ b7 the low­

abundance of the _took and b7 the faot that fi.b1mc Tea.ela atarted 

f1ah1D& for other ape01e •• It wa. not poaaible to aaaple haddook 

for ai.e and ace co.po.it1 •• as praotical17 oDl7 iDdiT1dual ape­

ci.eD_ were oaQ8ht. 

Table 18. Haddock oatohe. in Subarea 4 iD 1962-1969 
(.etrio tou) 

---- --Year 1962 196) 1964 196' 1966 1967 1968 1969 

Catch 2,'67 ),701 ',499 4',4'8 20,'66 7') '89 235 

- - ------- - - - ----
.0 chaD&ea 1D the catch treDd are expected in 1970 aa 00.­

pared to 1969 beca .. e all ¥ear-clasae. reoruited to the atook are 

poor. 

!E&lntipe. The oatoh iDcreased to 4.1 thou.and tODa iD 1969 

coapared with 1.6 iD 1968 but reaa1ned con.iderab17 lower thaD the 

oatoh in 1966 (Table 19). General17, the arseDllDe fi.her7 ia 

UDderdeTeloped aDd doea Dot refleot the cODditioD of the atock. 

At pre.ent ar8entiDe ia a potential obJeot of f1aher7. 

Table 19. AraeDtiDe .atehe. 1D Subarea 4 in 196)-1969 
(.etric ton.) 

Year 196) 1964 1965 1966 1967 1968 
----- -q, 9'43 
Catoh 8,127 fll .. ',611 14,98) 4,191 1,'89 » 

1969 

4,075 . - - - - - - - - - - - - - - - - - - - - - --- -- - - - - - -
Ar8entiDe were .. 1Dl7 caQ8ht at depth. of 150-2'0 • aa a b¥­

oatoh 1D the bake fiaher7 OD the alope. of Middle, Baerald aDd 

Irona 1aDk. 1D .,riq aDd autUllll. 
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In th. catch.. tak.. -7 .oout1a& T •••• 1. 18 th. ar.a of 
lau'a14 aad La BaT. Baak. in J'.bruU7, llaroh aDd April arg.nti •• 
W&8 r.pr •••• t.d b7 .p.oi •••• at th. as' of 2 to l' 7.ar. (Tabl. 20) 

~&b1. 20. As' o •• po.itio. of arl •• tiD. fro. oatoh •• b7 .0outlDC T •••• l. 1D Subar.a 4 1D F.bruar7-April 1969 

-- ----- ----------------As' 2 3 4 , 6 7 8 9 10 11 12 13 14 l' ---------------_uab.r 
(.) 0.1 0.1 0.' 6.3 9.2 17.9 27.9 24.7 8.1 2.7 1.6 0.1 + o,i 
- - -- - - -- - - ----- - - - - - - - -- - - -

It 1 •• Tid.Dt fro. the tab1. that th. bulk of the catoh COD­
.i.t.d of .p.oia ••• at the as' of 6 to 10 7.ar. aDd the .odal as.­
group. w.r. thoa. of 8 and 9. 

N,ok.r.l. I. 1969 the .. ok.r.1 oatoh aropp.d to 4.1 thouaand 
tOD. as oo.par.d to 9.4 thou.aDd tone 1D 1968. Th. 41.011 •• 1. the 
oatch 1. .xp1aiD.d b7 the fl.h.ra.D ~ .or. att •• tion to 
fl.hi .. for oth.r apeci •• , i. partioular for h.rrl ... Th ... ckere1 
.took ia not fi.h.d int.n.1T.17 aDd thi •• p.oi •• ~ b. co •• id.r.d 
a pot •• tial obj.ot of fi.h.r7 1. thl. ar.a. 

Berr1&l. U.til 1969 1a th. ar.a of .r .... )z •• rala ana Ban­
qu.r.au Baak. off _CTa Scotia h.rri.. ... oaucht 1D ina1&D1fi­
oant quaDtlti'. 1D fi.h1Da for oth.r .peol ••• Fro. 1962 t. 1968 
th. oatobe. raac.4 fro. 0.6 to '.9 thou.ana to •• with th. aT.ras' 
of 2.' thou.and to .. (fabl. 21). 

~ab1. 21. Berri .. catoh.a iD Subar.a 4 1D 1962-1969. 

_ .... _--_. - - -T.ar 1962 1963 1964 1'" 1966 1967 1968 1969 - -Catoh 900 2,700 2,'00 ',900 2,200 600 2,800 6',609 

- -- -- -- - - -- - -- - ---- -- -- - -- ------ --
lD 1969 the h.rri .. catoh ro ••• harp17 due to the inten8ifi­

oati.. of the fiah.r7 o. the .lop.. of BaDluer •• u Bank 1D Jaauu7-
~. B.rri .. cODc.ntratl ••• w.re oba.rT.d at the d.ptha of 40 to 
200 • 1a the .astern ad .outh-east.rn parta of t h. Baak i. the 
•• ar-botto. l&7er. wlth the water t.ap.ratur. of 0.3 to 2.0oC. 
Co.o •• tratl0.. w.r. Ter7 d.... aad atabl. UDtil .., wh.n herrl.c 
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started their .igratlon to the ln8hore wat.r. of Cape Br.ton and 

the concentratlons b.o .... ore aotiT •• At the beg1DniD& flshing 

was oonduct.d with pelagio trawls fro. the "Atlantio"-tlP. aT. 

Tessels but in Maroh saT and Sa!R Te.sel. also Joined the fisher7 

u.ina pair sein1D& and pur.e .ein1D& .ethod •• 

Dur1D& the entlre period the oatohe. were high: for aTM the 

aT.r .... oatoh per hoe trawlina wa. 8.6 t, for SaT and sa'l'll it was 

1.J t (pair .e1D1D&) and 22.1 t (pur •• se1 a1»g) per haul. 

In winter and 8prtas h.rrina wa. repre.ent.d in oatohes b7 

.peotaea. rana1D& fro. 2' to 4J o. in lenath; .eu lenath was 

J~.6 o. (F1&.J). 

The age oo.po.itioa of herrla, froa two ~'O- fi.h s .. pl.s ta­
~ 

k.n in Febra&l7 i. also giT.a in Fipt. 'lb. ace r&D&.d froa ,. to 12 

7ears •• iD.-7ear-olds were predo.iA&Dt (2,.7.). 

B. Spec1&l aet.aroh Stud~e!. 

I. IJlTirona.atal Studie •• 

Bldro,rapbl. In 1969 h7drographl0 obs.rTations were con­
~~ 

tiDued\oonduot1D& studard •• asoaal .UrT.7S(th •• tation ,rid i. 

giT.a in the ussa a.searoh a.port, aedbook 1967, Part II). Te.pe­

rature .ea.ure.ent. were al.o tak.n on .coutiD& Tessels .earchina 

for fish ooncentratloa •• Four studard h7drographio surTe7S w.re 

conduot.d durlD& the 7ear: in Januar.r. April, August and October. 

The &D&l7sis of data shows that in 1969 the water t •• perature was 

hlgher than in 1968. Ia the area of the IOTa Sootiu ohannel the 

temperature near the botto. ranged fro. , to 10'C duriD& the 7ear 

whereas in 1968 it was 2 to JOe lower (Fig.~). Ilsew.re, the wa­

ter te.perature wa. at the leTel of 1968. 

II. !1010s10al Studie._ 

Ars.atine. A oo.pari.oD was made of the .erlstic characters 

of argentlne oaught on the southern .lopes of Browns Bank and on 

the slopes off Sable Island. !he followiD& charaoter. were co.pa­

red: the number of r&7s ia the anal, peotoral. dorsal and pelTio 

final the aeaber of g11l raker. OD the flrst aroh and the number 

of Tertebrae. aeliable differeaoe. wer. found in the number of 

T.rte~ra. ud the Duaber of r&7. in the anal fln. au the aT.rag., 

the nuaber of the anal fin r&7. ud the Tertebrae number were 
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found to be high.r in ar.entiDe aaUCbt en .rewna Bank thaD in 
the fiab oaught at Sable I.laad. Diff.renoe. in arowth rat. w.re al.o ob •• rT.d. At the .... -ae the Bron. Bank argentine are 
loq.rthu the Sable Ial.aad t1aJa. 

~o!lt Ussa-US Iroqg4fi.~ .urT.l. 11 Saberea 4. DuriQl the 30iDt USSB-US surTe7. In .oT •• b.r aDd D.o .. b.r~9' haul. w.re .ade b7 saTM • 806 -Xollpt1ka- with the ~.rloan • 36 trawl and the 
26.4 • SOT~.t redfl.h trawl. Th. haul. were _ad. at rando. sta­tlon. In the area of Banquereau, La BaT. and Bron. Banks. Th • .. terlal obta1Ded 1. b.1Dg processed. 

Sub are a " 
A. Statue of th. Pi.herie •• 

SllTer hfk •• In 1969 the .1lTer hake oatoh In Subarea , was 66.8 thousand tons (Table 22). 

Table 22. SlITer bake oatoh •• iD Subarea , In 1962-1969 (.etrl0 ton.) 

.... --.......... --.. ----.. ------.. ----------------.. ------~-.--.. ------.. ----.. ..~ -Year 1962 196' 1964 196' 1966 1967 1968 1969 - <fa ss, -Catoh 41,900 107,"7 167,)08 281,4)1 121,)1) 69,984 17( 31 66,826 - -- - - - -
A .11ght Inorease In the oatoh In 1969 a&7 be attrlbuted to the general Inor.ase of the fl.hlQ1 effort In Subarea , and to the oonoentratlon of the fl.hlng Tessel. In the Wantuoket shoal area where the .. In .1lTer hake oonoentratlon. were ob •• rTed. As shown b7 the prel1alD&r7 iDforaatlon froa the jo1Dt USSR-US surTe7s the abundanoe of the slITer hake stook In 1969 oontlnued to decline and was found to be lower thaD the 1968 leTel. Durlng the 7ear BMRT-, R!M- and saTM-t7pe T.ss.ls oaught sllT.r hake along with other sp.ole.. The bulk of the oatoh was obtained In su.aer and In autuan. Dur1ma winter and spr1ns ailTer hake were oaught along wlth red hake at the depths of 1'0 to "0 • on the slopes off Blook 
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and~.toh C&Q7ona. Froa MaT to D.o.a~.r silT.r hake w.r. fish.d on 

the lantucket shallow. The catoh.s contained red hake, macker.l, 

flounder, butt.rfish, ooean pout, skat. aDd .p1D7 dogfish. 

On the south.rn and south-.astern alopes of Georg •• Bank, 

wh.r. unt1l 1964 a Tery suooessful s11Ter hake suaaer fish.ry had 

.xisted, no oo .. eroial oono.ntrat1ona were obserTed. ..1th.r were 

&Q7 oo ... ro1al oonoentrations fOUDd on the northern and north­

w.stern slop.s. 

As 1n the preoeed1ng years the aajor part of the oatches was 

fo~ed by three- aDd four-year-olds (Fig.5). 

In 1962, 1963 and 1967 the four-year-olds w.r. aore nu.erous 

thaD the thr.e-y.ar-olds and in 1964, 1965, 1966 aDd 1969 the r.­

Tera. was obserTed. !h... ohange. in the relat1Te abundanoe of 

three- and four-year-olds 8a7 be attr1but.d partly to the fluotua­

t10na in the abundanoe of year-olasses and partly to the areas and 

per10ds 1n wh10h the sampled oatohes were taken. 

On the spawning grounds of the .outh.rn alop.. of G.org.s 

Bank the proport10n of foar- and f1v.-year-olds was h1gh.r than 

OD the fe.d1ng grounds of the north-western slop.s of Georges Bank 

or the Kantuoket .hoal. !he relatiTe abundaDoe of two-year-old. 

in these years fluotuated between 0.2 and 11.4., that of fiTe­

year-olds betwe.n 2.2 and 15.5. and that of s1x-year-olds from 

0.9 to 5.7 •• One-year-olds, sev.n-year-olds and older flsh w.re 

r.pres.nted in the oatohes only b, ind1v1dual specimens. Thus, no 

sharp Ohanges 1n the age 00dposit1on of the Georges Bank s11Ter 

hake were recorded durlng the period from 1962 to 1969. It 1s 

true that 1n 1964-1966 the relatiTe oontr1bution of the four-year­

olds followed a downward trend but they were again predom1Dant 1n 

1967. 

HoweTer, s1gnif1oant ohance. 1n the stook abundanoe aDd in 

the catch took place during tho s .. e per1od. ~he sime of coamer­

oial conc.ntrations and the oatches of s11Ter hake on the eastern 

Georges Bank (5Ze) decreas.d .. ooapar.d to 1964. A sim11ar trend 

w .. obserT.d in the west.rn part of Subar •• 5 (5Zw) beginning 

w1th 1967. ~h. catoh per unit effort d.olin.d at • higher rate 

than the total Gatoh b.o ••• e ta. f1ah1n& .ffort inor .... d alaost 

'1 
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.T.rT T.ar. B.,1aD1D& with 1968 the .1IT.r hake OODO.DtratioD. 

d.cr.a •• d .0 .uch that th... fl.h b.o... oDIT a bT- catch lD 

oth.r fi.h.rl •• , wh.r ... iD 196)-1966 th.T w.r. the maiD obJ.ct 

of the fi.h.rT. 

!h. d.oliD. in the .took abund&Do. tak.. plao. aa1DlT due 

to natural oau ••• a. a r •• ult of the r.oruit •• nt of r.latiT.IT 

poor T.ar-ola ••••• 

!h. annual r.oruit •• nt of thr •• -Tear-old. to the .took: ay.­

ras •• )0 to 'Of aDd the r.m&1DiQ& part (50 to 60f) whioh oODaist • 

.a1DIT of four - aDd partlT fiT.-T.ar-01ds i. annual1T r.aoT.d 

tro. the stook bT natural .0rtalitT. 

As the .took d.o1iD. and, cona.,u.DtlT, the drop iD .1lT.r 

hake oatoh •• iD Subar.a , whioh took plao. r.oentlT iB attribut.d 

aa1DlT to natural cau... fi.h.rT r.lUlation •• asur.. BaT Dot haT. 

&aT d.oi.iT •• tt.ct on th.ir .i ••• 

!!4dook. In 1969 no ooa..roial cono.ntrat10n. w.r. ob •• rT.d 

on Geor, •• Bank and haddook w.r. Bo.et1 ••• oaught a. iDd1T14ua1. 

wh.n the T •••• 1. were fi.h1D& tor oth.r apeo1 ••• ~h. r.cor4.d 

haddook oatoh w .. l.s. thaD 100 tons. 

~able 2). Ila4dook oatolle. 18 S._area , 1n 1962-1969. 
( .. trio tou) 

-- -- -- --- --- --- --- - -Y.ar 1962 1'6) 196_ 1965 1966 1967 

Cat.h 1,1)1 2,'61 ',_89 81,882 48,_09 2,)16 

1968 

f.337 
1969 

65 

- - - - - - - - - - - - ------- -- ----- -
.. ,inDi., with 196' all haddook T.ar-ol ..... app.ared to b. 

poor and 1t 1. oDIT the 1969 T.ar-ol ... that 1 ••• tiaat.d to b. 

b.tt.r thaD til. 1967 .. d 1968 T.ar-01aa •••• ~h ••• t1a&t1on 1. 

baa.d on the pr.11.iDarT r •• ult. of the ~01nt USSR-US BUrT.T. 

In 1970 aDd 1971 the haddook •• ook will r ... 1n at a low 1.T.l aDd 

18 1972 an lnor .... 1n the .took ab ....... .., b •• xp.ot.d. 
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!!d hakt. In 1969 the red hake o.toh lB Subarea , lBor •••• d 

to 4'.0 thousand tons (Table 24). 

'fallla 24. Red hake oatche. lB Su.bare. , lB 196)..1969 
(metr10 tons) 

. ---
Year 1963 1964 196' 1966 1967 1968 1969 

C.tch 3,'00 3,600 '8,'00 82,900 37,600 11,300 4',051 

- - - - - - - --- - - - - - -- - -
!he 1ncrease 1n the red hake catch lB 1969 1s attr1buted 

partlT to an 1nore .. e lB the stook abundanoe and partlT to an 1n­

crea.e 1n the flshlna lnten.ltT. 

Durlna su...r and autwan red hake were caught along with 

other specle. on the Nantucket shoal. The .ajor part of the catches 

consisted of three- and four-year-old. (7'~ on the aTerage). Pre-

11mlnarT results of the .took esti.-tlon bT control hauls .how 

that lB the autwan of 1969 the red hake atook w .. more .bundant 

than lB 1967 and 1"8. With the sue fiaJl1q lBtensltT the oatohe. 

in 1970 ~ be exp.ot •• to rema1n at the 1969 leTel. 

!!!!:r1g. In 1969 the herring oatch w .. 100.' thousand tons, 

1.e. 26.' less than the 1968 catch ('fable 2'). The drop ln the 

catch 1s attrlbuted to a decline 1n the .took abUDdance wh10h i. 

eTldent fro. a drop in the oatoh per unlt effort. Though the fish­

lng intena1ty in Subarea' was much higher ln 1969 .. oompared to 

1968 the catches w.re lower. 

Table 2'. Herring catohe. in Subarea' in 1962-1969 
(metrio tons). 

Year 1962 1963 1964 1965 1966 1967 1968 -- --- --- -- -----"'" 
1969 

Catch 1'1,144 97,329 130,7~ 36,349 117,346 123,572 126,965 100,463 

-- - - ---
The decline in the abundance of the herring stock is largely 

attributed to the faot that the strong 1960 year-olass and the 

moderate 1961 year-class baTe bT mow been remoTed fro. the stock 

bT natural .. 4 flaJl1ng mortalltT while the Tear-olas.e. of 1962 

to 196' .• hl0~ ~Te been reoruit.d to the fla~erT happ.n to be poor 
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(~abl. 26). B •• ide., there wa. a .harp incr.a •• in the total 
h.rring oatoh i8 the la.t two 7ear.' the total Subarea , oatch b7 
all countries went up fro. 166.) thou.and t~ in 1966 to 42).1 
thou.and ton. 1a 1968. All 7.ar-ola •••• fro. 1962 to 1967 inolu­
aiT. happeDed to b. poor. 

ID 1910-1971 the fi.h.rie. will b. ba.ed on the poor 1962-
1967 7ear-cla •• e. and it .hould be not.d that at the age of 1 to 
) 7.ar. the.e 7ear-ola •••• haTe alread7 b.eD .xploit.d b7 US 
fiahe~.n iD the coa.tal Gulf of MaiD. ar.a. and OD r.aoh1D& 
aexual .atur~ t~e 1962 to 196' 7ear-ol ..... haTe been quite 
heaTi17 exploited on G.org •• Bank aDd iD ad3ac.Dt area •• ID 1970 
aDd 1971 there will b. a further d.cliD. 1a the h.rring .took and 
the adult h.rriag catch •• are lik.17 to drop. 

~&ble 26. Age co.po.ition (.) of herriDg catch •• OD G.orge. Bank in 1961-1969. 

-- , _ !iY·, 5 ::z:: 8 = L fO - _!.._ rear 1 2 ---
1961 2.0 7.8 27.9 ,o.8 10.1 1.4 + + .. 100.0 
1962 + 0.' 8.1 16.) '2.0 1'.) 6.2 1.2 0.4 100.0 
1963 + )8.8 1.3.' 29.7 1.3.8 ).0 1.2 + .. 100.0 
1964 2.' 22.9 )5.0 19.' 14.8 , . .) + + - 100.0 
196' 0.2 10.1 )5.8 39.8 1).1 0.9 0.1 - .. 100.0 
1966 0.4 0.9 4.7 28.2 '0.0 12.6 3.2 - .. 100.0 
1967 0.) 0.3 ).6 11.8 36.6 42.2 '.0 0.2 .. 100.0 
1968 0.1 0.' ,.) 8.0 20.1 22.' 37.3 6.1 0.1 .. 100.0 
1969 - 1.6 6.8 14.2 24.6 26.1 14.4 10.8 1.2 0.3 100.0 ---- -- --- - -- -- -- - -

Mack.r.l. ~he contribution of .ac~el to the total USSR oatoh 
haa be.n inor."1D& .iDO. 1967 (~able 27). 

~able 21. Maok_r.l oatoh •• iD Subar.a , 18 1962 .. 1969 (.etrio toae) 

-- -r.ar 1962 196) 1964 196' 1966 1967 1968 -- -- - -,------ 1969 

Catoh - 869 '3) 2,460 ',446 11,407 )),961 47,'47 

- - - - - -
!he oon.id.rable inor .... in the .. okerel oatoh •• in 1968 and 

1969 i •• xplaiD.d b7 .. inor.a.e iD the .took abundaace iD r.oent 
7.ar ... w.ll .. b7 a .or. iDtenaiT. fiaher7 a. followiDg the 
deoline iD ~.rriDg oODo.ntratioae co ... r01a! Te.sels sWitch.d 
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oTer to the aac~el flaher7. The aao~el flsh.r7 was cODduoted 

OD Geors.s BaDk and OD the .antuoket shallow from Aprll to Decem-

ber. 

The bulk of the catohes consiated of fish with the bod7 

lensth of 2~ to )7 oa. Durins aumaer and autu.n the mackerel iD 

catohes were bigger thaD iD spriDg. The mean bod7 lensth iD 

aonthl7 oatches ranged froa 27.6 om in April to '~.2 ca lD Sep­

teaber. 9'.~ of the aaokerel oatch w .. aade up b7 two- and 

three-7ear-olds beloDliDg to the 1966 aDd 1967 7ear-classes: 

in the four samples of ~92 flsh collected iD Ma.r and June two-,ear. 

olds aad. up 79.~, tkree-7ear-olda 1'.1. and four-7ear-olds 

•• 4 •• The 1966 and 1967 7ear-ola8ses se .. to be relatiT.17 aore 

abundant as oompared to other 7ear-olaase., whioh suggests that 

in 1970 the stook will reaaln at the leTel of 1969. 

B. §Recial Re.earoh Studie!. 

I. IDTironaental Studies. -- -
azdr06raphl. In 1969 h7drographio lnforaatlon in Subarea 5 

was collected throughout the 7ear b7 the AtlantNIRO research 

Tessels. Four standard h7drographic surTe7. were .ade alons the 

oeotions .hown in Redbook 1967, Part II. Apart from standard 

sUrTe7s, bath7thermograph otatlons were aade at the tiae of OODt­

rol haul. and dur1ns searohiDg. The data obtaiDed allow the de­

termiDatlon of the water teaperature leTel In the area .. compared 

to that of the preoeedins 7ear. In the Bast ChaDDel area and lD 

the deep part of the Gulf of MaiDe the teaperatare leTel In 1969 

was generall7 hlgher than In 1968. The temperature of the water 

OTer the oentral part of Georses BaDk ... oloae to the 1968 leTel 

whl1e that of the water OTer the southern George. BaRk w.. lower 

thaD In 1968. In the area .outh of IQatuoket laland the te.pera-

ture leTel waa slailar to that lD 1968 (Flgs 6 aDd 7). 

Zooplankt,n. lD 1969 the oolleotlon of aooplaaktoD ... ple. 

OD Georges Baak w .. CODtiDued. The oamples were oolle_ted wlth 

a Jud.., Det at the tiae of the h7drographio .urTe7s and also OD 

the apawning grounds of alITer hake, red hake and herriDI durlng 

the surTe7 aimed at eat1aatlns the spawnins efflcleno7 of theae 

a .. oie •• !he ... »les oolleoted In 196'-1961 haTe been prooessed. 

Cl 
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~be inforaation oolleoted allows a prelt.iaar7 oonolusion 
to be reaobed on a oonsiderable deorease in tbe eooplaDkton and 
seston bioma •• in 1967 .. oo.pared to 196' and 1966 (Table 28). 

~able 28. Zooplankton (abundanoe) and .eston biomaas 
1n 196'-1967. 

- 196' : --- 1966-- r'67-Abundanoe Blo ... a Abundanoe Alo.... Ibundanoe Aiom,.s (tbousands (-.1.3) (tbou8anda (-.1.3) (thou- (-c/. 1 Montb 
under .2) under .2) sand82un-____ _ ___________ ~r _ ) 

JanUAr7 
April 
June 
August 
ROTembar 

-
160 

300 

173 
114 

-
'14 
640 

373 
483 

.. 
1'4 
1'0 
121 

82 

.. 
600 

4.00 

3" 
'10 

29 

33 
110 
260 

128 

112 
180 

200 
210 
286 

- - - - --- -- - - -- - - - ----- - - - -
~e oa~es of ohanges in tbe plankton produotiTit7 1D 1967 

are not olear. 

lcbtbloplankton. !he exa.ination of tbe gut contents in .il­
Ter bake larT.e colleoted in Jul7 and AQluat 1967 and 1968 ahowe 
that in 1967 the larTae which were 2.2 to 3.2 .. long aainl7 fed 
on the aaupl1al and oopepodlte staeea of Copepoda ap. In 1968 the 
length of tbe larTae 1n ea.plea raaced fro. 4.2 to 6., .. aDd tba 

prlnoipal food ite .. were tbe oopepodlte atagee of Tarioue Cope­
poda while Dauplii ooourred In ina1gDlfloant quantltlea. !he ail­
Ter hake 1&r'Y&e were found to haTe the dlurDal r7tha of feeding: 
at 2-3 p ••• the proportlon of full guts was 46.; at 4-' p ••• It 
waa .ero aad durlng the re.aining part of the d~ the larTae were 
feeding intenalTel7. 

II. 8&010110&1 S~!dle!. 

§!ud1!e on tb. apa!!!.._ of_h!.[rlM 0, &"'«88 8Mk. In Se,.. It -te.ber aDd Oo.ober 1969 etudles on tbe spawnlng of herring were 
oont1nued with tbe al. of estimating the .. ount of egga apawned 
and the abundance of spawning herring aDd of obtaining informa­
tion on tbe distrlbution and drift of herring larTae. It waa found 
that the apawning took plaoe on two .aall spawning ground a 
(e .. tern aDd western). The ea.tern apawniDg 100alit7 was found 
... inTestiCated on Septe.ber 20-21. Ita oentral part was posi-
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tioned at 67°16" W, ~1o'7'O B. ~he ar.a UDd.r e ... was found to 

b. 1.8 km2 and the weight of the spent herring was .stimat.d to 

be ), thousand tons. 

~he w.st.rn spawning groUDd was looat.d on two ar.as clos. 

to each other with the o.ntera posltlon.d at 670 29'0)., ~1o'8'O. 

aDd 670 )O'OW, ~1o'7'6 •• Th. total ar.a of tb. w.at.rn spawnlng 

ground w .. 2.2 ka2 and th. welght of spent h.rrlng w ... atlaat.d 

to be 22 thousand tons. In 1969 the spawn1Dg populatlon was .sti-

aat.d to be about 60 thou. tons wher.as lt was 150 thou.tns in 

1966; ')0 thou.tns in 196' and 1,180 thou.tns in 1964. !hua, there 

was a sharp d.clin. in th. abundano. of spawning herring on th. 

aa1n Georg.s Bank spawnlng grounds In 1969 as compar.d to 1964 

and 196'. ~b. d.or .... 1. th ... o .. t of h.rrlB1 arrlTinc to 

apawning groun4s is aa1nlT due to a oonalderable r.ductlon of 

the stooke 

In Octob.r ichthToplankton was collected wlth the IKS-80 n.t. 

On Ootober 11 to 16 lohthToplankton was s .. pled on the northern 

part and fro. Ootober 21 to BOTe.ber 1 at standard statlons all 

OTer Georgea Bank. LarTa. oocurred all OTer the Bank wlth the 

main mas. In th. oentral part. 

l!igt USSR-US studies on t~. dlstrlb!tlon and abUDdapoe o! 

«roJDdfiah. In late Ootober and ~arlT BOT •• ber the USSR "Eollptloa~ 

and the US "Albatross IV" conduoted a joint SUrTeT to studT the 

abundanoe of groundflsh on Georg.s Bank and in the Gulf of Malne 

bT trawllng. ~he "Eollptloa" made 5~ and the "Albatros IV" 94 haul~ 

of )0 • duratlon each. ~h. "Ecllptloa" used a 24.6 m redf18h trawl 

and the "Albatross IV" used a N )6 trawl. PrellminarT results 

ahow that In 1969 the abundanoe of silTer hake was slightlT 10-

w.r and that of red hake was higher than in 1968. 

Statlstioal Sub a r • a 6. 

A. Sta!!!-2t $he lish.£!!!. 

In 1969 th. SOTl.t catch In StatistloalSubar.a 6 incr.ased 

to 107.) thou. tons. ~he lncrease i8 due to the int.nsificatlon of 

th. herring and .aokerel fisherl.a. 
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Table 29. Catohe8 1n Stat18t10al Subarea 6 1n 1963-1969 (thousand metr10 toas) 

--- --- -Year -------------------- -------------Speo1es 1963 1964 196' 1966 1967 1968 1969 -- ---- --- ---- --- --- ----- ----S1lTer hake 4.2 16.9 17.3 92.9 18.6 15.0 7 • .2 
Red hake 0.8 8 •• 11.7 2'.7 14.9 1.9 4.1 
Herrinl 0.' 0.2 1.9 2.8 3.2 16.1 )8.2 
Ifaokerel 0.3 0.1 0.1 1.2 6.1 7.3 37.' 
Other 2.1 2.6 2 •• 8.4 4.3 12.4 20.3 - - -- d ___ , 

Total 7.9 28.2 33.4 131.0 47.1 52.7 107.3 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11l!!l-~. The 1969 s1lTer hake oatoh of on17 7.2 thou.ton8 

was con81derabl7 lower as compared to 92.9 1n 1966, 18.6 1n 1967 
aDd 1'.0 thousand tons in 1968. The reduot1on 1s due to a decrease 
in the conoentration re,ultina fro. a decline in abundance .. well 
as the oloaure of the silTer hake f1aher7 on t~e edle of the 
ahelf,fro. J&Duar,r to March. In preTiou, 7ear, the .aJor part of 
the catch had been obtained in the fir,t quarter of the 7ear. 
Beat a1lTer hake catchea were taken b7 the BMRT-t7Pe Teasele on 
the shelf alope in the Hudaon C&D7on area in April. The main part 
of the catohea waa aade up b7 8peoiaena with the bod7 lenath of 
26 to 32 0 •• The .ean lenlth in April was 31., om. As 1n the 
preTioue 7eara three- and four-7ear-olda were predom1nant. F1Te-
7ear-olda were altO fa1r17 numerou. (!able 30). 

rear 

1966 
1967 
1968 
1869 

~ble 30. Ale oompoa1t1en (') of ,1lTer hake catche8 1n Subarea 6 1n 1966-1969 
___ III 

H' - ----------- Total 1 2 3 4 , ._ --L...:L -L L!Q_ --- --.. 1'." 38.16 29.77 12.iI 3.62 0.'& 0.0. - .. 100.0 
2.00 2.44 44.6' 46.64 4.03 0.22 0.02 .. .. .. 100.0 - 10.47 60.'8 27." 0.93 0.42 0.0' .. - .. 100.0 .. 8.' 27.0 30.& 1'.' 7.2 '.1 3.3 2.2 0.4 100.0 . - - - - - - -- - ---- - - - - -- ------- - -- - - -

!he resulta of the autumn 8UrTe7 in 1969 8howed that the 
abundance of allTer hake was lower than in 1968, therefore no 
inore .. e 1n t~e catohe, 1, expected 1n 1970 as oo.pared to 1969. 
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Red hake. In 1969 red hake were o.aght practically only off ---
Hudson Canyon in April as in January-March the area of the red 

hake concentrations was closed and in Ma3 the red hake migrated 

to the coastal N~tuoket area (Subarea 5). 

Red hake was represented in catches by speoimens at the age 

of 1 to 6 years. Three- and four-year-old. belonging to the 1965 

and 1966 year-olasses were predominant (Table )1). 

Table )1. Age composition (~) of red hake oatches 
in Subarea 6 in 1969. 

-- -- ---, 
___ Ag~ __ L_ -L_ -2-_ -L.._ 5 _§_ ..!21!!_ lIean a&L 

.umber (~) 8.) 10.8 50.2 25.1 5.5 0.1 100.0 3.1 

-- - - ------ - - -- - - - -
Specimens belonging to the 1966 year-ola •• .ade up 50.2~, 

whioh suggests a higher abundanoe of this year-olass as compared 

to other year-olasses. The prospeots for the red hake fishery 1n 

1970 are quite limited due the closure of the fish1ng area in the 

first quarter of the year w~n red hake concentrations are foraed. 

!!I£!Bi£ In 1969 the herring oatch 1noreased to )8.2 thousand 

tons oompared to 16.1 thousand tons in 1~68. Herring were caught 

at the depths. of 40 to 70 a from Delaware to .orfolk. The majo­

r1ty of the fish caught ranged from 27 to JJ om; the mean legnth 

was 29 em. (~ble 32). 

Table )2. Age composition (~) of herring oatches in 
Subarea 6 1n 1966-1969. 

---- -- -- --- -I,ie -- -- -- --

Year_ - 2-:- ) __ L.2_ 6 -:L _-L9-
1966 0.1 1.6 1.6 1).1 46.1 30.5 7.0 -
1967 - 0.4 2.4 1 ).0 41.9 39.5 2.8 -
1968 0.8 1.2 4.4 26.9 )7.4 27.7 1.6 
1969 0.2 6.2 10.) )0.2 18.8 16.6 16.1 1.6 

" --
100.0 
100.0 
100.0 
100.0 

- - - - - - - - - - - - - - - - - - - - - ------

lIacker~!. The macker.l stock seeas to be in good condition. 
Due to More intensive fishing the mackerel catch 1n 1969 rose to 

)7.5 thousand tons froa 7.) thousand tons in 1968. Mackerel was 

fished from February to Ma3 with the best effect achieved in the 

Delawere - Norfolk area (6B and 6C). The oatches taken by the 

SRTR- and SRT-type vessel. amounted to 6 to 10 tons per daT fished. 
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B. Speo1!Uuearoh 8,u41es. 

I. Knv1royental Studl.s. 

BldroIkaP~. In 1969 no hTdrographl0 obserTations were .. de 
ln Subarea 6 exoept 10 August when standard Section XXV (Hudson 
C&Q7on) waa worked. !he te.perature and 8allnlt7 distrlbutlon 
alona this seotion i. pre.ented 10 Pic.8. 

II. 11010110al Studi!!. 

81!l!. In 1969 the .. terlal on the blologioal and fl.her7 
oharaoteri.tios ot the lona-tinned squid was snamari.ed. !he ma­
terial had been oollected ln the Cape Hatteras- Cape Cod area ln 
1967 and 1968. Seasonal dlstribution was charted. From October 
to April Ions-tinned squid to~ considerable concentrations at 
the depths ot 100 to 2'0 • in the oontinental slope area froa the 
south-western George. Bank to Cape Hatteras. Durlng November­
Deoember the oonoentrations in the southern part 100rease and 
ln Maroh-Aprl1 the northward aove.ent of the ooncentrations ls 
obserTed. With the warming-up of the ooa8tal waters in Ka7-June 
the squid aove to shallow waters. In w10ter the highest quanti­
ties of squid occur in areas with the water te.perature of 9 to 
120C. The spawn1QS lasts from M~ to September. 

A five-degree scale has been worked out for the visual de­
termination of the state of gonad develop.snt. 

Joint OSSR-OS ground fish survsls. !he joint studies on the 
abundanoe and distribution of groundfish from Cape Cod to Caps 11,.,. t 
Hatteras were continued 10 1969 (the methods used are described 
in ICNAr Res.Doo.68/87). During the period fro. Octbber 8 to 19 
the Soviet ft!oliptlka" .. de 66 hauls with a 24.6 trawl and the 
American "Albatross IV" made 100 hauls with a N )6 trawl. 
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Fig. 3. 
, Size and age composition of herring catches on Banquereau BanL-/'(.:" 4 V S i .. , it 
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Fig. 5. (continued) Age composition of silver hake catches on Georges Bank in 1962-1969. 
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