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The total Soviet catch in the ICNAF Convention Area 
in 1968 was 741,300 tons (Table 1), that is 165,299 tons more 
than in 1967. 

The increase of the total catch was mainly due to growth 
in catches of cod l'rom 167,987 tons 1A 1967 to 245,9;.6 tons in 
196ti, of mackerel from 11,969 tons in '1967 to 4~~ tons 1A 
1968, of grenadier from 15902 tons in 196'/ to 26812 in 19Od, J ' 
of flounders I'rom 61

J
117 tons in 1967 to 99,144 tons in 1::1"8 

and of some otner species. 

Catches of silver hake decreased considerably from 
72,400 tons in 1%'1 up to 4~299 ton 1A 1969, and those of 
haddock - 1'rom tpti6 tons in 1 %7 to jj 59 tons in 1 ';168. 

Subarea! 

A. Status of the l'ishories 

One commercial BMRT in March - June and one fish 
finding brawler in January-February Vlere working. Theiz', 
total catch made 2309 tons, mainly of cod. 

H. Special research studies 

1.Environmental Studies 

'rhe fish linding trawler "Volga grad" worked partially 
the sb"nJard hydrographic secton 8-A lying between the 
P-Qin';s 59°24'N, 44°24'Wand !>8°09'N, 46"55'W. 'i'hat part of 
the hydrographic section characterizes the Atlantic compo­
nent of the \~est-Greenland Current. The water temperature 
in the ~ayer 0-/0 m was 4.28°C, in the layer 0-200 m - 4.~90C, 
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50-200 m - 4.50·0 and. iII this one iII the la;rer 200-500 • -

4.37°0. Oomparing the data with those of 1964,it is possible 

to note that iII JBIluary 1968. the water temperature iII the 

la;rers 0-50 m, 50-200 m, 0-200 m was higher correSpondingly 

1°0, 0.40°0. 0.63°0. and in the la;rar 200-500 m it was 

pracUcall;r the _, as in JBIlWU7 1964. 

II. ru.oloScal studies 

1.00D 

a) Age composition 

As is evident from Table 2, 191>2 and 1963 year - classes 

prevailed 1n IIUIIIber 1n Div. 10 and 1DI 1961, 191>2 and 1963 

year - cluses prevailed iII number 1n D1v. 1E, the 1960 

year-class was particularl;r rich. !rhe 1962 and 196j year-classes 

are, apparentl;r, average by their strength I rich year-claasss, 

1960 and 1961, decreased greatl;r iII their abundance d,Ue to t:lle 

1ntensive 1ishery and natural_mortality. 

'.fhroughout the period f-rom January to April, a relative 

nUDioer of the 30UIlg spec1mens 1ncreased 1n Div. 10 and 1D, 

.ha"t was caused by tile fact "that ma"ture cod le1"t fish1ng 

grounds for spaWIliDg. 

In April, a series of trawlingB was made with m1d-wate~ 

trawl at the HolsteiIlborg Area. 1n June - at the Frederik:ahaub 

Area. 
The age - aize compoeition in cod catchea waa the same aa in 

bottom trawl catche.«mmature - at the Holate1nborg Area, metur •• 
poat-spawned - at the Prederikahaab Bank). 

In compariaon with 1967, the total fish catch by the 

USSR trawl fleet became three times as .bish, ma1.bly due to a 

succesaful cod fishery 1n Div. 2.J in the first half of the 

year. !rhe average catch per hour trawliIlg increased considerably 

from 2.05 to j metric tons. 
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B. Special Research S~udies 

1. Environmen tal St1;,.dies 

In November-December, tne fish 1'inding vessel "Neptun" 

made a hydrological sectioIl a-A along Jjam~lton Inlet Bank: 

(between stations 53°40' N, 55°44'W and 54°50'N, 53°3~'W). 

Data on water temperature for different years by November 1 

are shown in Table 4. 

Depth 

0-50 

50-200 

0-200 

200-500 

_. 

Average water temperature (OC) along the 

section 8-A (Hamilt(~ Inlet Bank:) by 

Novemb"r 1 

1958 19<>2 1964 1965 191>6 1967 19b1::l 

1.28 1.58 0.98 1.30 2.41 2.00 ".29 

0.59 1 • .54 -0.18 1.06 1.44 0.1::19 -0.'18 

0.79 1.49 0.17 1 .'13 1.72 1.19 v.50 

- 1.70 0.98 - 2.47 0.95 0,j1 

Taule 4 

Average Anomaly long-
term 1961::1 
mean 

1.09 O.bO 

0.?1 -0.89 

1.00 -0.50 

1.2<; -0.97 

Those data show tna't "he water tempe~'ature timed to 

November 1. was in 191>8 IllUch luwer than the long - term 

mean i'or all the;i.ayel'f! ,,,)Ccept 10r "he surface one). It 

was causeu bJ a higher :;:,tlillsity of the cola component of 

the J..abraClor Cur~'ent. 

To the end o:fDecemb.r '1968 and in January 1909, ne...r-

bottom waters with l.iewpe L'ature bt:.iOW 2°0 sprcaued cas"(;erner 

t:1FUI I;lIo"e in en" same ,"Jnens, '1963-1')04 and 19bb-1~67. 

f"hc wuLo /' i.olnporuLuro in w.lntur 1 %H-1 '161.) was almost t.tle 

uame us .in 1l)G4-1~67. A!Jl.Jl..lJ..'cntly, tLc wuter turuporature in 

1969 will be much below the norm, as it was in 1965, 

MOl'e detailed description of hydro~raphycal conditions 

in S~barea 2 are given ia a special report by ~£ma~. 

C8 
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II. BiologIcal Studies 

1. Cod 

a. Age COml)os1 tioo 

Table 5 ahoWfi the a!;e composi tioll of cod ill Sov1et 

trawl catches for a fler1es of years ill April-MaJ, South 

Labrador. III ~ril-~, cod of all the commercial ages are 

keepillg ill the South .I.oabl.'ador area: mature, migratillg to 

the south af'ter the spawZlillg period and iJlllllature spent 

winter on "he continental slope. As seen l'rom the 'raDle, 

the illdividuals of 1961, 1962 and '196.3 year-classes prevailed 

ill llumber ill the commerctal stock of the .... brador cod of 

1968. The strength of thE ml!ntioned YElar-classes is somewhat 

higher than the average level, that is also coni'irmed by the 

data on the counting of the young cod ('fable 7). The youngs 

of the Labrador cod at the age 2+, J+ are keeping in Div. JK, 

they were earlier brought there with the current from the 

northern spawning areas. Table 7 shows that cod of 196I, I962 

and 196) year-classes were abundaut enollgh. The recruitmer.t 

of commercial size cod stock with the grown fish of the 

mentioned year-claaaea increased the density of cod concentra­

tions exploited by trawl fleet in the first half, 1968. 

Besides that, the ~ecresse in temperature of water column 

favoured mass cod distribution to the south, that also helped 

the operations of trawl fleet. 

A grwlual change of the age composition of the Labrador 

cod in the first years of the intensive trawl fishery is 

shown in 'fable 5 - a relative number of lO-year-olds and 

of the elder ones became scarcer. Then, to the middle of the 

current ten year period a mobile equilibrium ~etween the 

stock recruitment end its commercial mortality was established; 

the mean age of cod in trawl catches fluctuated, but the trend 

to further decrease was n~t observed there. The commercial 

catches are usually baaed on the .cod at the age of 5, 6, 7 and 

8 yehrs old. 

C9 



'. 

T
ab

le
 5

 
A

ge
 

co
m

p
o

si
ti

o
n

 o
f 

co
d 

(%
), 

ca
ug

ho
 b

y 
tr

aw
l 

n
ea

r 
S

ou
th

 
L

ab
ra

d
o

r,
 

A
pr

il-
1I

I8
.Y

 1
%

0
-1

9
6

8
 

Y
ea

r 
A

ge
 
o

f 
co

d 
(b

y
 y

ea
rs

) 

3 
4 

5 
6 

7 
8 

9 
1

0
 

11
 

1
2

 
1

3
 

1
4

 
1

5
 

1
6

 
1

7
 

1
8

 
1

9
 

20
 

21
 

19
60

 
1

.2
 

3
.8

 
4

.4
 

8
.0

 1
4

.6
 1

3
.5

 1
3

.3
 1

1
.4

 1
0

.0
 

6
.2

 
3

.6
 

4
.6

 
;;

.4
 

1
.4

 
0

.5
 

0
.1

 

19
61

 
5

.7
 

7
.0

 
1

8
.8

 2
2

.5
 1

2
.4

 1
2

.4
 

8
.2

 
3

.4
 

3
.5

 
2

.5
 

2
.7

 
0

.9
 

0 \5 
1

%
2

 
0

.7
 

2
.0

 
1

6
.0

 
2

3
.5

 1
4

.8
 1

0
.0

 
6

.8
 

6
.9

 
4

.3
 

3
.5

 
3

.3
 

1
.9

 
1

.5
 

1
.4

 
1

.7
 

1
.0

 0
.1

 
0

.1
 

0
.1

 
~
 

19
63

 
0

.2
 

3
.5

 
4

.8
 

1
1

.7
 3

2
.4

 1
6

.9
 

8
.7

 
7

.1
 

3
.3

 
3

.5
1

.8
 

1
.3

 
1

.1
 

1
.4

 
0

.8
 

0
.4

 0
.7

 0
.2

 0
.2

 

19
64

 
1

.9
 

7
.3

 
9

.8
 2

3
.0

 2
8

.2
 

8
.6

 
4'

.0
 

4
.3

 
1

,9
 

2
.4

 
0

.6
 

1
.3

 
0

.2
 

0
.2

 
0

.3
 

19
65

 
0

.4
 

5
.8

 
6

.4
 

1
6

.2
 1

6
.6

 2
4

.0
 1

7
.0

 
7

.8
 

1
.5

 
1

.1
 

1
.0

 
0

.3
 

0
.4

 
0

.4
 

0
.1

 

19
66

 
2

1
.4

 
31

.9
 

1
6

.7
 1

5
.8

 
5

.4
 

4
.8

 
2

.3
 

0
.4

 
1

.3
 

19
67

 
0

.9
 

6
.4

 
1

9
.5

 
21

.1
 

1
9

.0
1

4
.7

 
6

.7
 

5
.0

 
3

.9
 

0
.5

 
1

.0
 

0
.5

 
0

.6
 

0
.2

 

19
68

 
0

.2
 

2.
1 

2
1

.0
 

2
0

.5
 1

9
.6

 1
6

.4
 

8
.9

 
4

.2
 

3.
1 

2
.9

 
0

.4
 

0
.4

 
0

.3
 



Div. 

3K 

3L 

)M 

)l/ 

30 

3P 

- HI -

2. Grenadier (Macrurus rupestris) 

To the end of August some fishing vessels BMRT type 
exploited grenadier stocks in the waters of the continental 
alope of the Central and North Labrador, depths 550-80C m. 
The average catch per day made 38.5 tona. Individuals from 
22 cm to 97 cm in length with peak 69-71 cm were observed 
in catches. In October and November, the fishery of grenadier 
was conducted in the 8ame areas, males were more abundant 
than females at all the depths (of 5218 cut ted fish males 
were 58.7%). No one srenadier waa caught at the stage close 
to spawning. 

At the continental al,pe of the Harth Labrador fat 
content of grenadier (relation of the liver weight to 
weight of the whole fish, i:1 ~) eharply decreased from October 
to .November. Undoubtedly, o_J.e grenadier concentration was 
replaced by another one due to the process of its wass 
migrations. 

Sub a r a a 3 
A. Stutus of th.' Fisheries 

The snnual cutch is givtn in Tsble 6. 

Table 6 
Annual catch and catch per t,OUl' tz'.wl1ng, Subarea 3 (in tone) 

Total catch by trawl of all typee 
~oa~ Grenaafer Rea~raD.pro.:;ndiira HalT6iif--Otners 

33317 23537 2218 8765 6091 2697 
764 54 109 493 27 53 

)n72 14 4681> JJ7 I 187 
46~B8 469 14686 25638 J52 5201 
)22)2 6364 15932 209 4576 
15512 69 )939 10931 140 2226 

Average 
To~catch per 

hour 
trawling 

76625 2.13 

I490 1.74 

9097 1.J2 

92984 1.28 

59313 

)2867 0.97 
SubarllA 

) I)2285 24143 32002 62136 6820 14940 272376 1.90 

ell 
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In comparison with 196'7, .the total catch tram Subarea) 

increased sligb.tly. The cat"hes at grenadier became greate.' 

in Iliv. )K. 

B. Special Res,,,,rch Studies 

I. Environmental Studies 

In April-June, R/v Ros.ia accomplished hydrological 

observations on Grand Bank, North Newfoundland Bank, ss well 

ss on the Flemish Csp Bal~. 

There was observed the warming influencs of Gulf stream 

on the southern elopes of G.rand Bank, where the near-bottom, 

temperature reached 8_IOoC, whereas in the years with norme.1 

thermal conditiona it did n~t exceed 6_70 c. 

Water temperature on Flemish Cap Bank was higb.er than 

in 1961, 1962, 1966 and 1967, but on the NorthNewfound1and 

Bank it became 0.6°_I.OoC balow rate (influenced by the 
n 

intesification at the Labraior Current). 

Hydrological conditions in Subarea ) are described in 

details in a special report by Burmakin. 

II. Biological studies 

I. £.2!! 
As previously, in 1968 the counting of the yound cod 

waa made in Subarea) (Table 7). It was determined that 

the abundance of the youngs at 1965 at the age 2 + and 1966 

(at the age 1+) was higb. enougb. in the areas )N, 30 und 3P. 

Cod at 1963 and 1964 year-classes prevailed in commer-

cial catches from southern waters at Grand and Saint ['ierre 

Banks. 

In 1968, 2439 individulla of cod were tagged at Grand 

Bank. 

The return of the tag~ed specimens including those 

released esrlier than in 1958 in SUbareaB 2 and 3 confirmed 

that the limit of distribution of the Labrador and the 

SOutn Newfoundland cod steer i& lying between 460 and 470 N. 

C 13 
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2. Haddock 

The counting of the yOlmg haddock and the aoalysis of 

commercial catches showed ,that the recruitment of haddock 
of'''' 

stock j, (ll"and Bank, come\" ~,JcJ!ls,i"e+ll.[rom the spawning grounds 

of St. Pierre Bank, from wh"re the young haddock displace 

easterner to the Div. 30 an" J.N. The 1966 and 1967 year_ 

classes are almoat equal in .he abundance and even higher than 

the previous ones appearing e"terI955 and 1956. 

J. Grenadier 

In the Div. 3K grenadl"r "as fished from June to December. 

In June, the mainconcentrat,ons of grenadier were keeping at 

depths 950-1250 m, in Augua; the mass migration of this species 

began to less depths snd to the and of September they concer,­

treted mainly at depths abo'lt 600 m. 

Fish from )7 em to 91 '}m in length was observed in 

catches, the peak for males was 6)-65 em, for females - 60-E2 cm. 

The males slways prevailed in number at all depths, composing 

sbout 2/3 of the total, catc:,. Fish at the prespawning stage 

were not observed there. 

~he fat content of gre:"adier (the relation of the 

weight of liver to this one of the whole fish) made 5.I~ in 

June. 

In October, grenadier fed only on pelagic Crustacea. 'ro 

December, the intensity of feeding increased slightly, fish 

and ahripwa were found in B10macha at the same time with 

pelagic Cruetacea. 

Sub are 2 4 

A. Status .:>1' Fisheries 

I. Sily~" t.ake 

In I968, catch,3.t:' of ~i] ver hake ~'emained at a low level 

due to their low abw.dancB, though in comparison with 1967 

they increased al~ightl.Y Udlle 6). 

C 14 
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Years 

Catches 

- II -

USSR silver hake catches in Subarea 4, 1962-1968 

(tons) 

1962 1963 1564 1965 1966 1967 

8825 123023 81147 49987 10323 2476 

Silver hake w •• ca ... ght aa byfish, and only in certain 

periods the BMRT catches c('nsiated mainly of silver hake. 

1968 

3441 

Thus, in May silver h!lke at an average made 60% in BMRT 

catches taken on the slope" of the shelf in the area of the 

Emerald Bank at depths 75-;~50 m. The catch of all the species 

per hour trawling was at this period 2.2 tons. In October, 

November and December, when the greatest half of the Soviet 

annu"l catch was taken, sHver hake was always observed on the 

slope off the Emerald Bank and on the Sable Island making from 

IO~ to 30% of the catch. 

The analysis of the size composition of silver hake 

catches in September and October showed that the body leneth 

of fish caught ranged between 18 cm - 65 cm; the bulk of 

catches were individuals from 24 cm to 31 em in length (8QJ), 

the mean length was 27.9 cm. 

II. Haddock 

In 1968, the total catch of haddock made 589 tor.s 

(Table 9). Haddock was taken as bycatch. A sharp decrease in 

haddock catches beginning from 1967 may be explained by the 

fact that the vessela could not find their dense concentra-

tiona, serving the base for good catches. 1'he results of con-

trol trawlings allow to suppose that the ubundance of haddock 

yeur-clusaea became low bft~r 196). Therefore, the increase in 

commerc~al stocks and he~ce in catches is not expected in the " 
nearest future. 
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Table 9 

USSR Cg .:.ches ""f haddui;'.1\ in Suburea 4, 1962-1968 

(tbS; 

------~--. -.---
Years 1962 196) 19;4 1965 1966 1961 1968 

Catches 2561 , 3,101. 54,9 43458 20566 , 153 589 

----.,--".....,..,...-.--~~:---;--:---- .. --. 
Vue to the fact thato:1ly single individuals of haddock 

were observed in catches, t',e COlJ.I,,::tilln of samples on the size 

and age co~pos1t10n waS not made from the pommercial catches. 

III. Ar~entine 

In 1968, argentine cat::hee continued to drop (Table 10), 

and made only 1589 tons. rhe decrease in catches can be 

explained by the fact that this species was not almost 

speciallyfished by trawler., "s their concentrations were 

not stable and usually thei al'e keeping on II slope aress with 

snaggy ground. 

USSR catches of argentine in Subaro& 4. 1963-1968 

(tons) 

Years 196) '1964 1965 1966 1967 

Catches El127 4,923 56n , 14,98 3 4191 , 

Table 10 

1968 

lses 

C:ttlch 0·" urgent.'lne W&H: mul-'lly conduclt!U 111 May, Oct.ober 

&nd lJecerober~ 
- r' I 

In flatlY they w?Fre cuught silJlultHneously with other 

species on south-- ·eaatel>n· 1lopaa -of the-±ir01m1l Bank at depths 

120-300 m, off ~ble l~l,,",d, "t. dapihe 120-200. mend ""erald 

Bank, depths 100-250 Ul. In :"::tober alld De""l)lber, argentine were 

caught by BMRT "" "o"tb-w .. a;e»n &l-ope8' of Browns Bank, depths 

-1 I60-240 ro, and the catch ¥e.· hOw.l' trawling made at an average 

3.1 tons wi thout byc .. tch of other fish species. The length of 

argentine body in aa.mpies t· .. om commercial catches fluctuated 

wi thin the rb.nge 20 CLiI - 4) em ~ 'fhe mean length of argentine 
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from catches taken in the area. of BrowIlB Bank.wae 27.3 cm in 

May, 30.0 em - in September, 30.3 em - in October, 30.8 em -

in November. The mean length of argentine body from catches 

off Sable Ialand waa 25.0-23.3 em. In future, in case of the 

intensification of argentino fiahery their catchea may be 

Lncreased, ae their stocka are sligthly exploited. 

IV. J!lO<lndere 

Up to 1965, the share )f flounders wss very insignificant 

in total catches of the USBl. In 1965 their catchea incre~aed 

up to 8324 tons, in 1966 th,y increaaed up to 13817 tons, and 

in 1967 they dropped up to .324 tons. In 1968 they again gave a 

sharp increase up to 29842 ·'ona and it was the peak for all 

the fishery period by the U,;SR (Table II). 

'tears 

Catches 

USS!! catches of flounders in Subarea 4, 

1962-1968 (tona) 

1962 1963 [964 1965 1966 

671 586 II3 1'\324 13817 

!!lli II 

1967 1968 

324 29,a42 

The fluctuations of the flounder catches in the above 

mentioned years depended mainly on the intensity of their 

catch, which in ita ~urn was in a direct connection with 

fishery conditions in diffe:~ent areas of the north-west 

Atlkntic. ThUS, when condit:l.ODB for silver hhke fishery got 

wocse. the vesHels began fiahing for other ape-ciee and ~ 

particuh.l.rly, for-flounders" HHnuom 8T1Ellyaea showed that 

."eriean plaice (ilippogloss,)idea pIa tesaoides) and yellowtail 

flounder (Limanda ferrugineli) prevailed in catche~. 

V. Mal:kerel 

Up to I968, the number of mackerel was very scarce in the 

UJ~!! catches, they did not "xceed I200 tons and only in 1968 
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their catch reacheQ9~412 t~I3e The increase of mackerel catches 

can be explained by that of,thsir commercial concentrations, 

that is possibly connected "ith the increased stocks. The 

same picture was observed i" Subarelil 5 an.d ICNAF St .. tistical 

Aree 6. Mackerel "aa lll"ily ,:'isl1ed ,"s, b'yc"tch in Div. 4W from 

April to December. In Octobnr-Dec8mbf!r ~he1r <:atch Willi great 

enough. It should be noted ';hat ",acl!.erel "a" not observed in 

catches taken in the late, alltumn and in winter of the last 

years. 

B. Special investil~at1onB 

I. Environmental s';udiee 

In 1968, four hydrogra,,>h1c surveys were completed as 

previously (scheme of stomd<lrd .. ections waa given in the USSR 

Research Report, 1967, 1CNA~ Res Doc. 68/15). In winter, obs.'r­

Yat10ns at stsndard lIection'. were made from I3 to 23 January, 

in spring-from 2 to 9 Msy, in summer - from 2 to 8 August, in 

autumn - from 9 to 14 Octob.r. The water temperature was mea­

sured with deep "ater thermometers and the Dalinity was 

determined at each station ,long the standard depths. The 

results of surveys showed tlat the hsat content 1n water 

masses appeared to be highe " in 1968 than in I967 in all the 

8ea8onB~ Such rise of the t~mperature may be connected with 

an intensive inflow of the Julf Stream waters. This is repre­

dented in a special.., .l"eport ~n a UiQre deta-iled form. 

II" Bioloj;:ica2. Stl.O.dies 

Sil-v;':r nQk6 

Studies on ~'h~ agi;- :~ (")~,ipc:"l,-o;lon of ail ver hake catChes 

taken in Diy. 4 W shOwed t;'li:l,t 'three"" tour - and - five 

....., veaT old ap-ecimens' pl~e\fs._:.J. >~ "ll-ere- in May and June, but two-and­

three year old" in Sspt""'-,,,"'-Jctober (Table I2). 
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Table Ie 

Age composition oj silver hal!;e c!:tches 

Months 
I 

May 

June 

Septem-) 
) 

ber lQ.9 
October) 

in 4 W, I968 (%J 

A ;r. e 

2 L __ 4 5 6 18 9 

14.9 

0.9 28.4 

)2.4 52.4 

56.) 20.) 

)8.5 24.5 

9.9 2.4 

7.7 0.8 

7.5 0.2 

0.8 1.0 0.2 

Total 

IOO.O 

IOO.O 

100.0 

A great dominance of twa-end-three yearings in sutumn 

1968 testifies, apparently, an the entrance into fishery of 

1965 and I966 year-classes, whose abundance wes somewhat 

higher in comparison with this one of I964 recruitment. hut, 

there is no data confirming the augmentation of silver hake 

stocks up to the level of 196)··I965. 

Had.dock 

rro study the age campc si tion in July and August, six 

samples including 586 individuals were taken from the catohes 

of herring trawls of fish finding trawler. Hsddock was 

represented in these samples by the individuals from one to 

ten yearsold~ One-year olds. two-year aIda, five-and-slx yef:..r 

aIds prevailed there. Thus, the first age group made 12.5~, 

the second one -19.1%, the third - 8.2~, the fourth - 7.210, 

the fifth - 19.9;0, t\le sixtl - 21.8, the seventh - 5.6,1., the 

eighth - J.5~, the ninth - {.8~ und the tenLh age group _ 

".~". 

~~l!!!:L.Q.[--.!t!.~!l6 fiud Ii lu t r j VLA t i OCl 

oj' buitom fiah 

In July and August, 3W{'M-815 "bleak" conducted a trawl 

survey for studying the dis1;ribution and stocks of the rra;.ln 

com"I'·c{~iCl.l b.nd waaB fish apt1ciea in th~ areE\ of tova ':";cotia 
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Shelf. Hauls were made by herring trawl, 27.1 m with speed 

).5 knots d~ring a half an tour. Thus, an attempt wae made 

for determining the "bsolute atock of the American plaice. 

yellowtail flounder, scups end silver hak~. A great number 

of the youngs of silver hake 1967 generation waa found there. 

~, 

Sub are a 5 

A. Status ,of fi$eriea 

I. Silver hake 

In 1968, catches of silver hake began to reduce (Table I)). 

Decrease in catches can be firstly e~plained by thst of their 

commercial concentrations 0:1 Georges Hank, especially in 

summer. Practically, in 196.3 a special silver hake fishery was 

not more conducted on 6outh~rn slopes of Georges Ban.k in BUID.:Der 

period, while it was succes"ful up to 1966. Smaller silver hake 

concentrations were caused "):1 the decrease in their stocks. 

Table 13 

USSR catch"" of ,,11'1ec' hake, Subarea 5, 

1962-1968 ("'OIlS) 

.--~~,--------------

Years 1962 196) 191,,4 1965 1966 1967 1968 

Catches 41,900 107,357 167,:'08 281,431 121,313 69,984 47,299 

'i'he dec reuse in stocks mciY be explbined by th~ entering 

into rluhery of comptiratlve:_.f Bearce concentrations .. 

l~l'om January to April, .JAIIHT conducted silver hake c&.tch 

together with red hake on s]op" .. of shelf in lJi v. 5 Zw near 

Black and Veatch Canyons at dtiptha 120-350 m. The silver hake 

catches made 60fo at bn avarfge. and thu re~ainder was for red 

hake 00-') and others (IO-'). In May. silver hake went to the 

shallow wa"tcrs. Ilthen it was ctiue:;ht icgether with other spe..:::.iea 

rlt the I1jantucket bl::l,IH(, - nortt-wtistern i;:.nd. south-western slopes 

of Georges liank. In August_ silver hE:d"~"::: cat.;h was the greatest. 

In the nearest future silver hake c6.tches ~'fill remain at a low 
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level due to the continuous tendency of the decrease in their 

stocks. 

II. Had.lock 

In 1968, haddock catchIJs made only 3159 tons, which was 

much less than peak catchea in 1965 and 1966 (Table 14). 

USSR catches of hlj.ddock :.n Sl.lbarea 5, I962-I968 

(t.on.d 

Years 1962 196) I~ 64 1965 1966 

Gatches 1.134 2)6l 5,'83 81,882 48,409 

Table 14 

1967 1968 

2,316 3)59 

The decrease in haddoe' catches may be explained by that 

in their concentrations, which is caused by the dimilshing of 

the abundance of previously rich 1962 and 1963 yesr - classes 

and by the entering into thE' fishery of poor 1964 and 1965 

year-c1aesea.In 1969 and 1970, h .. ddock catches will apparently 

rem .. in at a low level. 

III. Red hake 

In I968, red h .. ke catches increased sliGhtly. In January, 

March and Auguat redhakewex'extrembly successfully fished 

together with silv~r hake ~n ahelf slopes in 5 Zw and in 

Oct(,l.·er in the Nantucket shallow waters .. In wintel; red hake 

Cf tches were rqJre~ented by the specimens from 22 cm to 56 em 

in length (5 Zw), and these ones from 28 cm to )7 cm (mean 

1enc;th - 33.] Cluj prevailed there. 

' ... 'he resuJ. ~ of l.!ounting the abundance of red hake in fall 

1968 wHh help or" control ~r'w1~llgs were the same as in I967. 

Therefore, it may be suppose.! that in 1969. the catches will 

remain at a low level ae in 1968 ones • .... 
IV. He:cring 

In 1968, he-rring catch-s:. from Subarea 5 ir,cresaed up to 

126965 tons In cOlllparL:wr~ ",.i"!'l"l~Y;"-(c ""tons CfJU&ht in 1967 

(Table IS). 
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Table 15 

USSR catchea of herring in Subarea 5, 

1962-1968 (in tonal 

Years 1962 196] 1961 1965 1966 1967 1968 

Catchea 15~144 9\]29 13q723 3~349 II7J46 , 123572 
/ 

12~965 

A slight increase in t~tal catches of herring waS 

accompanied by the decrease of catches per effort. 1'hus, the 

average catches per day by 3RT and SRT-R dropped for the year 

period from 8,2 tons 1n 1961 to 6.5 tons in 1968. The total 
r 

hering catch for the vessel,) of thiB type was 749 thousand 

tons in 1968. Herring catch was conducted from Karch to December. 

The greatest cstches "ere 1:1 May, July, August and September. 

In spring, herring was caught in the western part of 

Subarea 5. in summer - on south-western. eastern and north-

-western parte of Georges Eank, in ~eptember and October - in 

northern and north-western areas of the Bank, in December -

in the areas of the Nantucket Bank. In mass, herring taken 

from catches was from 28 cm to 33 cm in length. 1'he mean body 

length was changing from 27 em to 32 em by months and by areas. 

In the nearest two years, the decrease in herring stocks 

is not expected, therefore, their catches will remain at the 

1968 level and, possibly, balow it, if the effort is equal. 

V. Mackerel 

Up to 1967~ Gliicl<erel Wi8 caught in amall numbers 

('fable 16). _In_I96.7. their ,,,,tebBs_reached 11._907 tons, and 

in 1968 they grew up to 33. ,61 tone. 

Firat of all, the grow~h in mackere~ catches may be 

expluined by a considerable increase in their commercial con-

centratione aa well as by a greater cOD.Wl.::rcittl effort, 8S due 

to the decrease inCODcentr-a tiol" of other fish species vessels 

hud to fish mackerel. 
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!!.ll! 16 

USSR catcnes of mackerel in Subarea 5, 

1963-1968 (:toons) 

Years 1962 1963 1964 1965 1966 1961 1968 

Catches 869 533 2,460 5,446 Il401 , 33,961 

----------
mass 

Mackerel taken from catches was in their from 27 to 35 cm 

long, The mean length by months and by areas changed from 

26.5 cm to 33.1 cm. The hsddock stocks are at a relatively 

high level, and, apparently, in 1959 their catches can be 

higher than 1968 level. 

B. Special investigations 

I. Environmental studies 

~~raphy 

'fhroughout 196B, four standard seasonal hydrological 

surveys were made in Subarea 5: 13-23 January, 2-9 May, 2-lB 

August, 9-19 October. At each station at standard layers 

0,10, 20, 30, 50, 15, 100, 150, 200, 300, 400, 500 m tempera­

ture was measured with help of deep-water thermometers and 

the salinity was determined. Besides that, from I to 6 July 

and from 19 to 24 Jul~ bsthythermograph surveys were co~pleted 

in southern Georges Bank, but from 8 to 10 ~.ptember and f~om 

6 tu 9 October - in the northern part of the lJank and lhe.y 

were timed to the COllection of plhnkton und lcht.h30plflnkt.oll 

/;;jH.rJjple~. !Jt1t& on surveys show to 'the illteuf:llfication of the 

lnr! .. ON oj' the Gulf Stream .atars in 196tl to the southern and 

Bouth-easterh slopes of tiec,rgea Bank. In wirJ.ter I f)68 t in the 

~'_b.st ''';hhnI .... tempe:::.'", ~~lre of tne If:J.yer fr'oJ. 100 m to oottom 

was 0.50C_r.OO~ .• igher tnar. in 1961. In lI,sy "nd July, th • 

....... £1dvection of warm waters from south to the b&nk was observed 

up to 60-7J ,. deptn • 

. n ~;laYt an intensive inflow of Wbrm WH.terr:. to the Ef:-.:.t 

i..!hannel was c:Jst:rved. from AUgLu~t to vct(..dJer adyect~on 0: 
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warm waters waa continued. In October, their inflow through 

the Eaatern Channel intenai:fied and the watera filled not 

only deepa lying to the north of the Bank, but also the area,. 

outside of them. In Auguat, bottom temperature in the Eaat 

Channel waa in the ranges f:rom aOc to 9. JOC and in October -

from aOc to 10°C; Thus, in 1968 Ilea. con'tent of water maases 

otf Georges Bank waa cloa8 ';0 the same ill 1962~I963 and higner 

than in 1967; 

In 1968, 

collection of 

~oopl"nkton 

during the se~aonal 

zooplankton s~Ples 
hydrologic surveya the 

was made with Dzeddy net in 

Subarea 5. Zooplankton samples were collected during microaurveys 

in the areas of silver hake and herring ~pawning. In September, 

the plankton .,as collected 'rith planktonsamplers for studying 

the catchability of these g.,ars at different conditions of 

collection by the R/V "Blesk" together .,ith the USA fI./V 

"Albatross IV" and the Cana!jian "Theta". 

IchthY,'plankton 

In 1968, the collectio:1 of ichthyoplankton samples was 

continued in the area of silver hake and red hake spawning 

and the treatment of samples collected in 1965 WeS terminated. 

The analysis of the data collected in 1965 showed that in the 

second half of June, in the beginning both of July and August 

the t,.!;reatest number of ail'fer hake eggs 91&8 found' on the 

sDuthemslopes of Georges B.mk (from lI5 to 1450 specimeos/m 2 
I. 

In Jul~ the eggs number was less than in June and in August. 
, in 

The Ulaximwn number of silvel' hake larvae was sampled the 

south - western Georges Ban .... it should be ta~en into account 

that larvae were larger thelS ~h'l'l,o,n t,h~ southern slopes, 

this fact tsstifies that the eggs and larvae were drifting in 

~the south _- western directic·n along southern elopes of Georges 

Bank. 

'.1.'11 abundance ot eggs f'.nd larvae of red hake in samples 

fronl tne c&tchea increasea on thtl southern .. lopes of Georges 
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Bank from July up to early 1.1 August. That shows that the 

peak of red hake spawning wa., in the beginning of August. Red 

hske snd silver hske larva .. "re drifting in the aouth-western 

direction. The analysis of tile intestine content of silver hake 

larvae showed that they fed on nauplius and on different 

CopepOda stages. 

II. Biolo~ical studies 

Silver hake 

8) Age determination 

from March to September 1968, 28 samples of silver hake 

were taken from the catches for determination the age composi­

tion, this method helped to determine the age of 2262 speci­

mens by otoliths. ~s Been from Table 17, the three-, four _ 

and five year olds prevailed in the catches, and the share at 

three - year old specimens decreased from 56.4% in March up 

to 28.7% in September, but this one of five year aIds increaaed 

from 3.2% in March up to 15.5% in September. 

Table 17 

Age composition of ailYer hake catches in Viv. 5Z, 

March-September 196e (~J 

Months 
Age 

I 2 3!: 4 ! 5 6 7 8 ~9- Total 

March 8.9 56.4 30.7 3.2 0.4 0.3 0.1 + I!JO.O 

June 0.3 37.6 45.0 14.2 2 • .2 0.4 U.2 0. I lUu.O 

August 2.6 1.6 27.6 37.3 20.5 4.9 2.4 2.2 O.y 100.0 

Jevteillher' 4.1 2.9 ~a. 7 25.2 23.9 10.0 2.6 1.) 0.7 100.0 

Average 1.1; ).4 ~~7. 6 ,'4.6 15.5 4.4 1.4 0.9 0.4 10U.O 

------ ------"-- ----- -- .-~~~---~---------------------

'f'ne siz:-: COiupo;,l ~.ion I_h&_nged c{,rrespondlngly to the 1J.~e 

c.;ompo:-ll ti~n .. '!'hUB, .Ln March the me&n length of silver hl:ikA was 
..... 

?7.3 (-III, in June - )0.04 eu.L, in August - )).7 em and in Septemb~r 

- 33.'J cm. 
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b) ~~lli!. 

Studies of serum and erythrocyte sl,tigens of clood of 

silver hake from tne sreaa of the sable Island, Georges Bank 

and the Middle Atlantic statas were continued for determining 

both the intraspecific biolo~ical groups of hake and the rate 

of their mixture at the autunn-winter period, and a complex of 

the immunoserological methods (electrophoresis in agsr gel, 

immunoelectrophoresis, reaction of precipitation in ~el and 

hemoagglutination were used). 

A comparative analysis of the silver hake specific blood 

antigens found, helped to distinguish three hake populations: 

the first one of the Sable Island, the second - of the Georges 

Hank snd the third population - from the Middle Atlantic states, 

and those ones of the two last areas can be observed in the 

mixea stocke during autumn BJ.d winter. Moreover, it waB fOLJ.nd 

that the antigen components Df silver hake blood serum 

fluctu"ted slightly by sex, size and age during the autuII.n­

winter period. 

Besides, during this period basing on the data obtained, 

a preliminary determination ,f the quantity percentage of 

two above silver hake populations in mixed concentrations was 

made .. 

It appeared that the silver hake population of the Uiddle 

Atlantic states observed in the area of Georges Bank made ab0ut 

14~. nnd Bilvf~r hake ~opull;t.t~on of Georgeo Hank inh&tJltinK the 

area of Middle Atlantic Htut'~A-ubout 35~. 

a) Studies on the feed,\ng of silver hake 

In ISl68. the data on ai:l~ver hake feeding were treated 

(they were collected in Div. 4W, 4X, 5Z and 6A in 1965-1967). 

'rna analysis of inteaLne content was made for 42515 

-SpeCimens. Food W~B found in 16597 intestines (39.1%). The 

species composition of organ:Lame serving the base for Silver 

hHke feeding was detennined. 57 species of invertebrhtee and 

fishes were included into tho list of the organisms. 73.710 of 
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them wers represented b7 the typical planktonic and bathypelagic 
apecies. Some peculiarities in feeding of silver hake of 
different size groups were discovered. Thus, the immature 
specimens (less than 30 em in length) fed mainly on Euphasiidae. 
But, with their growth the share of fish incresses in feeding. 
The specimens from 35 em to 40 em long fed mostly on tish 
(frequency from 42% to 96,,). Females more than 40 em long fEd 

exclusively on fish. Some d1l:'ferenc". were found in the 
intensity of feeding by areau and seasons. 

While studying ~he dail,' regime of food consumption 
two peake were observed tor reeding of silver hake inhabiting 
the southern slopes Of Geor",,,s Bank, the shelf slopes of the 
Nantucket area in March and Jcpril (IO-I! h and 2-4 h). 
But esrly in May, three peak. were found ~n feeding of silver 
hake inhabiting the slope. ot the Novs Seotis Shelf (7-8 h, 
14-15 h, 4-5 h). 

Haddock 

In Oune, July and August 1968, the otoliths were taken 
correspond1ugly for 298, roo end 200 haddock specimens. The 
results ot age determinetion ~howed thet the bulk of the 
research vessele catches made haddock at the age at 4,5 and 
6 years old. It is possible to assume, that in most of cases 
haddock commercial catches wel'e aleo represented by the indivi­
duals of 4.5 lind 6 years o]d .. t that period, because the fish . , , 

finding vessels made cO:f.l.i;rol .. oulings in the fishery areas and 
used the analogous trawlb~ 

~onth8 

June 

July 

August 

Table 18 
Age composition of hadiock in the catches of fish 
finding trawlers on Ge~rge8 Bank, 1968 ()I,J 

A !: e 
J ~ :i 6 Z 8 ~ 

5.6 24.2 16,7 29.5 12.3 10.7 1.0 
S.() 26.0 55.0 13.0 1.0 

2').5 35.0 31.5 2.0 
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Hed halee 

In I968, the studying of stocle locality, age-size 

somposition and growth rate wae continued. 

Statistically reliable differences in the otoliths weight 
of 

of fish the same length and sex were observed for the red hake 

of the south-eastern and so.,thern slopes of Georges Bank. Such 

differences were not obserVEd for the red hake inhabiting the 

area from Cape Cod to Hudscn Canyon as well as the area lying 

to south-west of Hudson Canyon. But, it is necessary to 

continue such investigationE' in further for obtaining final 

conclUsions. 

The base of the red halee age composition inhabiting the 

south-eastern slopes of Geol'ges Bank made the specimens from 

four to five years old (27. 4~, and 22.5% correspondingly). 

The individuals from three to five years old prevailed 

on southern slopes of Georg"s Bank snd in the area from Cape 

Cod to Hudson Canyon. These age groups made sbout 70~ in 

catches. 

In comparison with previous yearll (I965-1966),the "aging" 

of red hake was observed in the main areas of fishery, so the 

mean age became I year JIlorf,'. The t1aging" may be apparently 

explained by the fact that the commercial stock waS recruited 

by poor year-classes during the last years. 

'fhere w~re not observed great changes in the size compcai tion 

of this species in compariscn with the previous years, that 

ctwnol be sald about the;: agt composition. 

',oe analysis of the gl'cwth r"te showed that in 1968 the 

growth rdte 01 red ~&.ke waa aligh"tly slowed in comparison with 

tht~ previous years. 

HerrJ.ng 

a) Studies of as', composition 

Jince March to ~eVI.t:mbt~r 1968. the herring samples were 

S,Y:j temH tictill,y taken from commercial Cd tc t .. e " for Btuuyin;~ the 

ti,;e C ompoai t.lon. The age de·,ermioa tiD!! wab Jlsde oy atoli the in 
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38 samples for 3504 fierring specimens. Thus, it was established 

that in l4arch-SeptelOber 19613. the age cOJ!lposition was at an 

average the follo.41~!1 tbe ::irst ~e group - O. IiI., the second 

one - 0.5;0, the third - 5. 3~', the fourth - 8.0%. the fifth -

20.1%, the sixth - 22.5%, the seventh - 31.3. the eighth - 6.1.., 

and the ninth - 0.1%. 

Thus. in 1968 the bulk of catches m,de herring st the age 

of ~,6, 1 years old, i. e. the 1961, 1962 and 1963 year-classes. 

'fhe 1961 year-class wa" average in ,bundance, and in 1968 

it considerably reduced due to the natural and fishing mortality. 

The 1962 and 1963 year-clasnes and the next ones may be related 

to relatively poor year-clallses. The 1960 year-class, previously 
making 

rich, has dropped oui of fi"hery, only 6.1% at the age of eight 

yesrs old. Thua, ill 1969 the herring stocks in their 

mass will include poor ;year··classes, tha ~ undoubtedly will 

influence the effectivity 0:. fishery in 1969 and 1970. 

b) Estimation of the sl awning popula tioD by number 

of depoai'ed eggs 

Eggs cvuntlng on the spawning .. rounds in the northern p&rt 

of Georges Bank shqwed that eggs were deposited on the area of 

5.7 km2 , the stock of the spawning population was 0.13 thousand 

tone. However, some spaWning: grounds were not taken into account. 

By preliminary assessment. ",hey made not more than I km
2 • 

Thus, in 196B the spawning stock of herring made near 

u~ II, LhoUBHlld t.onN in the nl)rthern part of Georges Bank, that 

WtU;I cl)nlddcrtlbly uelow thd '.964-1965 levelQ 

c) Hace atudil:S 

In August-September 19 j;8, the immunoserological blood 

stud iee "for 1200 specimens lJere concucted on spawning concen-

tr&t~0ns of herring 1nthe n)rthern ~art of Georges bank. 

Three phenotype" (thre" blood groups, i.e. AI' A2 and Ao) 

were found "y tfie arythrocy;e ant1g~ns, these phenotypes made 

tht :lree - bllelic system ,:.f blood gr-oups named A - eyatem, 
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It ia suppoaed that the antigens "A" and "e" (described by 

Sinderman) are identical. 

Surveys conducted on th" spauning grounda show the 

availability of two groups of herring, one of them is 

characterized by the absence of phenotype Ao' 

-' 
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