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The total USSR catoh im the ICHAF Cenvention Area in 1969
was 875,265 tons (Tadle 1), 1.e., 133,965 tons more than in 1968,

There was a considerable increase im the catohes of silver
hake (particularly in Subarea &); red hake, ocean pout and buttere
fish (in Subarea %) and redfish (im Subarea 3),

The total herring cateh increased slightly (by 14%), dut its
distridution over the fishing area was different as compared to
that in 1968: there was a decrease in the eatch in Subares 5 and
& sharp inoresase in Subarea 4.

The catches of coed and grenadier decreased.

Sudbares 1
&, Status of the ¥igberies.
The USSR commereial fleet did mot opsrate in Subdares 1.
243 tons of cod, grenadier, halibut and redfish were caught by
soouting vessels, malnly in the summer months.

B. Spegial Regsesarch Studies.
1. Environmental Studies.
In September hydregraphic Sectien 10~A was worked by R/V
/  "Perse¥-III"; 1ts eastern part (betweem 65°33'N, 53%5'¥ and

65%°03'%, 58%16'W) crosses the VWest Greenland Current. As seen

from Table 2, 1969 may be cldssed withthe cold years. The oooling
is most pronounced in the 200-500 m layer.
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Table I. Species composition of the USSR catch in

the Convention Area, I968 and I969.

1969 1968
Species 1969(by subarea) total total
I 2 3 .4 5_‘

Herring - - - 65,609 I00,463 166,072 129,758
Argentine - - - 4,075 1,632 5,707 3,374
COD 23 130,550 56,882 2,784 646 190,883 245,956
Hadd ek - - - 235 65 300 3,159
relllack ) . .

(saithe) - - - 62 165 227 454
Silver hake - - - 46,323 66,826 113,149 47,299
Red hake - - -~ 1,358 45,051 46,409 11,873
Grenadier 68 651 11,682 - - 12,401 26,812
Flounders - 6,842 35,515 12,914 27,419 82,690 99,I44
Greenland : . .
Ha11vut 123 7,386 2,814 = - - 10,323 §,5I5
Redf1ish 33 5,212 70,119 2,152 1I5 77,531 35,364
Wolffish - 169 III . 31 - 3II 844
Ocean podtg - - -~ 89 15,996 20,085 4,324
Scup - - - I4 200 214 I,782
Alewife ) , . .

(Poumolobus) = - - - 25,147 25,147 21,235
lalkerel - - = 4,075 47,547 5I,622 43,522
Butterfish - - - I5. 4,479 9,494 1,596
Sea robin - - - - 1,758 1,758 1,130
Angler fish - - I,74#5 3,295 2,069 7,109 4,639
Dogfish and .

skate - - 2,362 2,633 12,630 19,825 13,582
Squid - - - 65 1,182 1,247 2,473
Other - 3,628 7,462 3,766 17,906 32,762 33,465
Total 245 154,437 188,892 I5I,495 380,196 875,265 74130
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Table 2. "!Il‘ .:ztlliﬂt tal..tuslrt (%)
.ﬂ.::l:‘.dcmto

Depthfm) 1961 1962 1963 1964 1566 1967 1569
0=50 4,20 &4.70 429 b8 2.72 1462 273
0-200 2.78 2,92 3,25 2.8 2.4 0.97  1.2%

200+500 3.60 3.98 3.0 5.02 3.50  3.26
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1I. Biologieal Studies.
Cod. In May-June over 2,3 thousand cod caught dy the bottom

trawl on the central West Greenland banks were measured on board
the scouting vessel "Neptumn" (Table 3): Length compositions based
on Table 3 data sho;—a peak (major or mimor) om the right-hand
side at 72-74 om. The peak seems to be formed mainly by the 1962
ynﬁdulﬁn.éwMSOulmgﬁuwuonurﬂuuuy
abundant. They probabdly belonged to the 1963 year-class. There is
strong evidence pointing to this being a fairly rich year-class.
This seems to be even more likely when it is considered that in
196% a poor ood generatioen appeared im the Barents Sea and the
strength of cod year-classes in the Barents Sea and in the West

Greenland area tends to ohanging oconversely.
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Table 3. Sise composition of cod catokes (°/00) in
the West Greenland area, 1969.

J

Length, om May, 4 D 4C <ae 4D
30 ~ 32 5
33 - 35 1 7
36 ~ 38 1 19
39 = &1 3 20
42 = i 10 10 32
45 = 47 22 17 89
48 = 50 58 142 106
51 = 53 86 130 74
54 = 56 72 46 33
57 = 59 109 3% 19
60 - 62 119 59 30
63 = 65 66 53 28
66 ~ 68 66 81 57
69 - 74 64 91 72
72 =~ Th 72 14 116
75 = 77 70 78 103

78 - 80 61 T4 57
81 - 83 52 53 58
84 - 86 25 10 33
87 - 89 17 1
90 =~ 92 17 17 13
93 - 9% s 5
96 - 98 6 3 3
99 « 10t 1 2
102 ~ 104 1 1

105 = 107 1

Total, °/o0 1000 1000 1000
No of fish 1,384 285 933

Mean length 65.47 63.17 63.88

A5



Subarea 2

A. Status of the Fisheries

The annual catok is given in Table &,

Table 4. The amnual ocatoh per hour trawling
metric tonag

Div OuUN-

- catch
Cod diefp fish ders but Others Total per hr

trawling

by BMRT
2c 248 387 A8 20 215 26 %4 1,86
2K 7,006 9 114 523 167 7,900 2.06

2J 123,295 264 3,064 6,708 6,648 3,606 145,584 3,23
Subarea
2 130,549 651 3,211 6,842 7,386 3,797 134,437 3,14

In July hydrogrphic Section i across Hamiltom Inlet Bank was
made by the R/Y :Po;go _;};:. Aleng the AB portion of the seotien
between 53°40'l, 5;'A#'I and 5#°50'l, 53%32y the water temperature
in the O « 200 m 1gyer, as on July 13, was - 0.40°C, 1,6, 0.49%
lower than the long-term summer average. Thus, the ;,ydrolraph:l.o
forecast given in the USSR Research Report (ICNAF Redbook 1969,
Part II) has come true,

In November hydrographio Seotion 8~A was repeated by the R/YV
:gg;gg;!f and again the water temperature in the 0-200 m layer
(as on November 1) along the pertiom of the sectien crossing Hamil-
ton Inlet Pank was founa to de lower than the long-term normal;
the temperature in the 200«300 m layer was found to be slightly
higher than the long-term normal (Table 5).

As

_TatiI'E;fbF'F-'TiéiH?LFt"iII-f Y Iverage
Grena- Hed= 3 Hall
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Table 5. Average water temperature (0°C) along the AB
portion of Seotion B-A across Hamilton Inlet
Bank (November 1).

Depth 1538~ 7985

(m) 1958 1962 1964 1983 1966 1967 1968 1969 1989 anoma~
avera- ly

N F——

0-50 1 028 1 158 0.98 1 -30 2.‘1 2.00 2.29 0082 1 .58 -0-76

A 50-2& 0.59 1.3‘ -0010 1.06 1.‘.- '.89 -O."a 0056 0.69 "'0.13

0=200 0.79 1.49 0,17 1413 1,72 1.19 0,50 0.50 0.94 =0.44
200"‘"00 - 1070 0098 - 2.&-7 009, 0031 1.6.- 103‘ "'0.30
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I1. Biolegical Studies.
1. Cod.

a) Age compositien. As seen from Table 6 trawl catohes taken off
South Labrader iz January-Maroh were dominated by cod at the age of
6,7 and 8 full years belonging te the 1963, 1962 and 1961 year-clas-
ses. As repeatedly shown earlier (e.g. ICNAF Redbook 1969, Part II)
the strength of these year-classes is slightly higher than the long=~
term average level. This conolusien is also supported by the results

of young cod surveys. Table 11 shows that in Division 3K (where

young cod are to b‘ found which are brought by ocurrents from the
spawning grounds on the continental slope of the Labrador area) the
three=year-olds and the four-year-olds belonging to the 1961, 1962
and 1963 year-classes were slightly more numerous than the three-~
and four-year-olds of other generations. By being gradually rec-
ruited to the commercial stock the cod of the three successive abun-
dant year-classes comtributed to am increase in the yleld of the

trawl fisberies in the Labrador area in 41968 and 1969.
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Table 6. Age composition of ced (°/00) from bottom
trawl catoches in ths South Ladrader area

(Dpiv, 2J

Year~class (age) January February NMaroh
1966 (3) 18
1965 (&) 110 Je 28
1964 (5) 157 15 92
1963 (6) 219 303 200
1962 (7) - 139 235 213
1961 (8) 115 170 190
1960 (9) 67 50 107
1959 (10) 53 33 63
1958 (14) 34 18 »”
1957 (12) 39 7 20
1936 (13) 22 12 23
1953 (14) 6 2 11
1954 (15) 2 2 7
1953 (16) 2 7
1952 (17) 1
19%1 (18)

Total, /o0 | 1000 1000 1000

Ne of fish 510 600 : 898
Mean age, years: 7.08 6,89 772

b) Yields and fogihst of ced fishery. Another factor whigh

oaused an inorease in the yield of the trawl fishery ip 1968 ana
1969 was the Pattern of. cod distributien on the oontincﬁkal slope
of the Labrader area, In hydrographicall: colder years the win-
tering and Spawning cod keep southward and deeper than in warmer
years., The descent of ced to deeper layers oontributes to an in-
orease ian the density of the concentrations., Fig.1 shows the
profile of the continental slope in the Labrador area, It can bhe
seon that within the depth range of 300 te 400 m the ¢0d concent-
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rate on & smaller area (and thus form denser concentrations) than
within the depth range of 200 te 300 m. The horizontal and verti-
cal distribution of the Labrader cod imn the first quarter of the

eﬁ%’% was found to be closely related to the water temperature in

Pevious
A the 50-200 m layer recorded in November of the aassapiieg calen-

dar year. As shewn by Table 3, on November 1, 1968 the water tem-
perature along Section 8~A was lower than the long-teram normal.
This oircumstamee (combined with the recruitment to the commercial
stock of individuals belonging toptgf::tﬁziativoly abundant year-
A classes) contributed to the hiumﬂhg trawl fishery in

the first quarter of 1969 (Fig.2).

Before the start of 1970 the water temperature aleng Sectiom
8- was also lower than the leng-term normal, but the difference
was quite small, Sinoce the cooling and the warming ef the sea
occur periocdically each 3 or & years the negative amomaly along
Section 8-A may by November 1970 change into a positive one,which
will affect infavourably t%o Labrador cod trawl
fisheries in the first quarter of 1971. Besides, by 1971 the
ocommereial stook of the Labrador cod may deorease because the
relatively abundant 1961, 1962 and 1963 year-classes will have
almost lost their significance for fishery whereas the new year-
oclasses are less abundant. Consequently, in the first quarter of
1971 the commercial trawlers fishimg im the Labrador area will
probably have a slightly lower catch per hour trawling or day of

A £1shél) than in 1968 and 1969,

o) Markimg, 2,338 cod were marked with hydrostatic tags and
released in the South Labrader area (Div. 27). Some of the tagged
f4sh have been recaptured and the comparison of the release and

recapture positions shows that the tagged fish (Table 7, Nos 1-2)
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Performed typioal summer migrations from the continental slape

shoreward,

Table 7. Data on the release and recapture of some
tagged coa.,

(w)

“Hecaptured
de (l?'t::fize°““t”

X
55°50¢ | Canade

55%40* |Canada

57°40¢( Poland

57%40° | Poland

5 [ June 30,0y, 50,4,

--j—----—---—— - .- e W e = - e W e o ow - e e w w om .

In 1969 some cod were also recaptured whioh had been tagged
in the Labrador area in Qarlier Jears, e.g. in 1964 (Tadble 7, Nos
3-3). Thus it seems thab the ood may oarry the hydrostatiec tags
used by Spviot fishery bielogists without shedding them for 5 and
more years,

2« Redfish.

Table 8 shows the age composition of deepwater redfish (Sebas-~
tes mentella Travin) caught at the depth of 480-490 m on the eastern
slepe of Hamilton Inlet Bank in January, It is interesting to note
that doth for males and females the age composition has two peaks,
One of the peaks is formed by small immature fish at the age of
10-11 years and ths other by big mature fish aged 20 and more yesars.
The fish of middle ages (13-15% Jears) are less numerous.
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The double~peaked age (and length) composition of both men-

-

species of
tella~ and marinus- > Tedfish is a typiocal phenomenon observed

in different areas of Nérth Atlantie, the Norwegian and the Ba-
rents Seas. This phenomenon may be explained by the mixing of two
(or sevaral)i;:zzz differing in age, length and growth rate. But
there may be another explanation which seems to be more correct:
during the middle period of their life redfish disperse in the

mid-layers and comparatively rarely descend to the bottom,

Table 8., Age composition of mentella- type redfish
from bottom trawl ocatches in Division 2J
in January.

Year-class (age) Males Females

1962 8 3

1961 1 &

1960 73 63

1959 63 95

1958 180 89

1957 81 LYY

1956 57 32

1955 57 57

1954 65 19

1953 81 6

1952 57 J2

19%4 41 50

1930 J2 25

1949 81 70

1948 49 89

1947 2h 95

1946 8 63

1943 25

1944 6

1942 13
total, %/oc 1000 1000
No of fish 123 138
Mean age, years 14.1% 16.21
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The movement of redfish to mid-layers is probably associated
with intensive feeding before the onset of sexual maturation and

it is common knowledge that redfish feed only on bathypelagic but

All
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of theiz Pite
not on dottom organisas. Buring this period (redfish rarely ocour

in dottom trawl ocatches,
3. Grenadier.

In Octoder concentrations of grenadier (Maorurus rupestris)
weres found im the North Labrador Division at the depth of 520 to
800 m, Of the 2,8%1 individuals measured 64.6% ranged from 60 to
74 om (inolusive), the mean length was 67.1 om. Some individuals
were 90 om long dut all the fish were immature. The stomach con-
tents were dominated by bathmela’io invertebrates (minlym

The:ig}g) and fish (most often lantern anchovy). The successful

-’-_.autu-n feeding was evidenced by the high fatness of the grena-
dier (liver welight to total fish weight relation), which averaged
11.3%,

In October 1,323 grenadier were measured which had been
caught by a bottom trawl at the depths from 465 to 940 m in the
Central Labrador Division., The mean length was 58.6 om, 1.e., less
than that of grenadier osught in the North Labrador area, The
males were also more numerous than females and no mature indi-
viduals were found in the catohes. The food conﬁosition was the

same and the fatness was 8.8%,

Subarea 3

A, Status of the Fisheries.

The annual catoh is given in Table 9.

Table 9. Annual catoh and catoh Per hour trawling
(metriec tons

Piv Cod Srena- “Held~" Floun- Walii= Iverage
® dier fish ders but Other Total oatch per
hour traw-

ling by

- BMRT

3 23,895 11,682 8,246 7,147 1,836 1,865 56,671 2.10

L 665 - 39 533 57 141 1,787 1,65

b | 281 - 2,061 113 - 9% 2,%%1 2.34

3 20,789 . 15,344 14,0%8 461 3,204 533,856 2.18

ir 2,866 - 22,009 4,340 19 1,308 30,542 2.47

Subarea
3 56,882 11,682 70,119 35,515 2,814 11,880 188,892 2.13
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B. Special Research Studies.

I. Epvironmental Studies.

Temperature observations were made along standard hydrographioc
Seotions 1-A, 2-A, 3=A, 4-A and 6-4,

Particular attention is to be glven to the eastern portion
(Hy) of Section 6~A (between 47°00'N, 46°30'W and 47°00°N, 46%00°W),
The temperature along this portion of the section charaoterises !
the intensity of the North Atlantic Curreat (Table 10).

Table 10, Water temperature (0°C) ale H, of Section
6«A in April 1968 and 1969,

Depth (m) April 14, 1968 April 26, 1969
0 - 350 4,03 8.3
50 - 200 4,37 4o9%
@ - 200 4,30 5.04
200 ~ %500 4,80 4.48 |

-----‘----------“---------------

Thus, in the spring of 1969 the North Atlantic Current seems
to have been more intensive than in the spring of 1968,

II. 31010512.1 Stl_l_diil .

Cod. As in previecus years young ocod survey was made in Sub-
area 3. Results for some Divisions are presented in Table 14,

Dive 3K contains young fish whioh at the stage of egg or
larva are brought by currents from the spawning grounds off Labra-
dor. The best indicationm of a year-class strength is the catch
of young fish at the age of 2+.

Toung fish aged O+ and 1+ keep near the shore and rarely
ocour in our sampling trawls. At the age of 3+ ocod often reach
the length at which they are already placed into the group of
"adult” figh. Besides, at the age of 3+ cod start mov ﬁ;mngmf.ﬁa
to the Labrador area, |

Table 11 shows that young cod at the age of 2+ bslonging to
the 1961, 1962 and 1963 year-classes were fairly numBrous in Div.
K. It was mentioned above that these year-classes formed the
bulk of trawl ocatches off South Labrador in 1969. The same year-
¢lasses predominated im Div. 3K (Table 12) where the cod of the

same stock as in the Labrador area are to be found.
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Table 12. AQe ocomposition of cod (®/00) from bottom
t¥awl oatches on Hgrth Newfoundland Bank (Div. 3@

Year-class (age) Maroh April May
1965 (4) 17 37 20
196K (5) 127 136 153
1963 (6) 280 234 260
1962 (7) 263 237 240
1964 (8) 163 197 247
1960 (9) 63 57 50
1959 (10) 27 63 27
1958 (11) 7 20 20
19%7 (12) 27 13 3
1956 (13) 7 - 7
1955 (14) 10 3 3
1954 (15) 3
1953 (16) 3 3
1992 (17) 3
rota1,°/oo 1000 1000 1000
No of fish 300 300 300
Mean age, years 7«19 7.08 6.96

- oem W W s S g Em B G T mr SR Gm A e @R Sn @M B W er M S W A WS A= ER B o

Coming back to Table 44 it can be seen that the 1964 and
1965 year~classes seem to be sl1ghtly less successful than those
of the piiﬁfJﬁiﬁé‘%.ar-. This may unfavourably affect the abundan-
ce of the commercial stook of Labrador eod in 1971. In later.year:
though, the stock may be expected to become more abundant again
due to the very good 1966 year-class.

Table 14 also clearly shows the extremely high strength of
the 1964 year—class en the socuthern slepes of Grand Bank and on

St.Pierre B_ok (Dive 3N, 30 and 3P). This explains the sharp in-

creass in ced catches in these areas in 1967-1969. It should
be noted that the 1963 and 1966 year-~classes are also good year-~
classes. The 1967 year-clasas 18 considerably poorer but the 1968

year-class seemns to be very good,

Haddeek. During the past decads none of the haddock year-~
classes on the southern Grand Bnk was good. One of the reasons
could have besn the generally severe hydrographic conditions

whieh were favourable for the spawning of cod but not haddoaek

gl
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which is a much warmer-water species. The haddock stook on the

southern slopes of Grand Bank was replenished mainly by young fish
brought from St.Pierre Bank, During the past decade the best year-
classes there were those of 1966 and 1967 but they were not nearly
80 good as the long-term averagse.

The young haddock survey and the analysis of the vertebrae
numbers enabled the Soviet fishery bdiologists to reach the oon-
clusion that in 1968 young haddook of local origin appeared on
the southern slopes of Grand Bank, It is felt that now we have
the first indioations of the restoration of the South Newfoundland
haddock stook.

Redfish. Regular redfish studies have bdeen long conducted on
Flemish Cap Bank where the Soviet commercial fleet started fishing
as far back as 14 years ago. 3,197 W A
measured on Flemish Cap Bank in September 1969. The mean length
was 32.33 om for males and 33,48 om for females.

As is known intensive fishery may oause a decline in the
abundanoce of the w but their mean lenmgth in 4
trawl eatches has never bdeen observed to decrease. The USSR Re-
searoh Report, 1966 (Redbook 1967, Part 1I) quoted the mean lengths
of the male and female Wcausht on Flenish A
Cap Bank in August 1962, 1964 and 1966, In September 1969 the
mean lengths of males and females were slightly lower (vy 1 and
2 om respectively) dut this ocannet be considered as an indiocation
of the diminishing sise of the asndablewsigapy redfish because the A
size ocompesition of this fish changes with depth, month and the
slope of the Bank, This matter is considered in more detail in
& separates repert,

Regular observations pornittod the oconolusion to be drawn
- mentaelfa

as te the age at which ncn£iii.-ir,iiiiliiih reach maturity in

different areas (Tadle 13).
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Si mentelly

—

Table 1). The age of mass maturation of
*edfish in different areas.

Area Males Females
South Labrador 11 1)
North-eastern slope of Grand Bank 9 11
Southern slopes of 0kad Bank s 10
Flemish Cap Bank 11 13

It can be seen that the first to reach maturity are redfish
from the southern slope of Grand Bank, Commercial trawl catohes
of thia fish always oonsist of though small (mainly 25 to 3% om)
but mature individuals. It should be noted that on the sonth¥

2. mentrelfla
castern slope of Grand Bank meatelin=type-vreddtnb are slightly
bigger than on the south-western slope beocause the biggest indi--
viduals generally move from the western to the eastern part of

the Bank.
~- 3
(}q Grenadier. From June to December (imclusive) 9,737 grenadier
dcturws > L

postris) were measured in Div,.3K of which 5,846 fish werse
43 to 62 om long. As in ether areas of the Ngrth Ameriocan con-
tinental slope there was a sharp predominance of mal@s in trawl
catches (in August_December they formed 69.2% of the total, see
Table 14). |

No mature fish were found. The do-;ﬁattng food items found
in the stomachs were shrimp, ’quid'.S!ﬂﬂé‘fﬂ’ E:;ggae'and fish.
The average liver weight in November was 6.1% of the weight of
fish,

By using an original method it was possible to obtain the
first data on the age and growth rate of the North-Ameriocan gre-
nadier. These fish grow very slowly; the males of medium asige
(with the weight of %00 to 700 gm and the length of 65 to 70 cm
including the tail) are aged 12 to 14 years. Females are slightly
superior to males in both linear and weight growth.

Marking of commercial fish. Table 15 gives the numbers of
fish tagged in various Newfoundland divisions.
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Table 13, Tagging of commercial fish in Subarea 3,

Div. Cod "’;ﬂ::‘ \VEE f“‘ C Other Total

k) 142 142
3L 1,854 26 - 2 1,882
k) | - 379 1017 6 1,402
30 345 36 M 28 440
3P - 100 - - 100
Subarea 3 2,344 544 1048 36 3,966

-----ﬂ------‘----------ﬂ"_---h-

Table 14, Length eompositien of grenadier (°/oo)
in Div, IX in November 1969,

Length (om) Males Females
27 - 29 1
30 - 32 2
33 -2 s
36 =38 6 9
39 « At 17 23
A2 = A4 28 33
43 « 47 50 57
48 -~ 50 87 106
51 = 53 110 120
54 = %6 81 83
57 - 39 100 94
60 ~ 62 140 . 129
63 - 69 | 9% 74
66 - 68 69 68
69 -~ 74 83 73
72 - 74 €0 54
75 = 77 38 38
78 - 80 14 19
81 - 8) 6 11
Bk - 86 4 5
87 - 89 1 1
Total °/00 1000 1000
No of fish ’ 1,780 791
Mean length (om) 59.4 58.7
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Subarea !

A. Status of the Fisheries

Silver hake. The catoh of asilwer nake increased sharply from

3.4 thousand tons in 1968 to 46.4 thousand tons im 1969. (Table 16)
This increase 1a explained by the fact that commercial concentra-
tions of silver hake appeared which were successfully fished by
the BMRT-type veesels from spring to autumn. In 1966~1968 commer-
cial comcentrations were insignificant due to the depression of
the stook and in those years silver hake were caught incidentally

in fishing for other specles.

Table 16, Silver hake catohes in Subarea 4 in 19621969
(metric tons)

Year 1962 1963 1964 1965 1966 1967 1968 1969

Catech 8,825 123,023 81,147 49,987 10,323 2,476 3,441 46,323

In spring silver hake were caught at depths of 130-300 m on
the southern slopes of Emerald Bank., Maokerel, herring and argen-
tine were caught along with silver hake., In summer silver hake were
fished on the slopes of Emerald and Middle Banks and on the Sable
Island shoal. In autumn the proportion of silver hake in catohes
deoreased and that of flounder and herring increased.

Silver hake was represented in catches by specimens with the
body lengths ranging from 24 to 33 om. Samples for age composition
were taken in the 1~st, 2-nd and 4~th quarters of the year. In the
3=rd quarter wher mos’ 6! the ocatoh was taken no samples for age
studies were obtained, The age composition based on the samples

taken in the 1-~st, 2-nd and 4~th quartoré is presented in Table 17.
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The age composition of silver hake changed in the courae
of the year, witﬁgzulbar of two- and three~year-olds higher in
autumn than in spring. This suggests that the stook is now rep-
lemished by the new 1966 and 1967 year-classes whioh are better
than those of 1964 and 1965 and thus in 1970 the silver hake stook
may be expected to remain at the 1969 level.

Haddock. In 1969 the haddock catoh dropped to 0.2 theusand
tons (Table 18). This is the lowexst oatoh on record for the
fishery. The decline in catches is explained mainly by the low-
abundance of the stook and by the fact that fishing vessels started
fishing for other species. It was not possible to sample haddook
for sise and age composition as practically only individual spe-

cimens were ocaught.

Table 18, Haddock catohes in Subarea 4 in 1962-1969
(metrio tons)

Year 1962 1963 1964 1965 1966 1967 1968 1969

Catoh 2,%7 3,704 5,499 45,458 20,566 753 589 235

No changes in the oatch trend are expected in 1970 as ocom~
pared to 1969 because all year-classes rsoruited to the atook are
pOOT .

Argentipe. The catoh increased to 4.1 thousand tons in 1969
compared with 1.6 in 1968 but remained consideradbly lower than the
catch in 1966 (Tadble 19). fGenerally, the argentine fishery is
underdeveloped and does not reflect the conmdition of the stock.

At present argentine is a potential objeot of fishery.

Table 19. Argentine catohes in Subarea & in 1963=1969
(metric toms)

Year 196 1964 1965 1966 1967 1968 1969

9,943
Catoh 8,127 3889 5,611 14,983 4,191 1,589 4,075

Argentine were mainly caught at depths of 150-250 = as a by-
catoh in the hake fishery on the slopes of Middle, Emerald and
Browns Banks in apring and autusn,

B7
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In the catches taken by soouting vessels im the area of
Eserald and La Have Banks in February, Marech and April argentine
was represented dy specimens at the age of 2 to 15 years (Table 20)

Table 20. Age composition of argentine from catohes
by soouting vessels in Subarea & in
February-April 1969

Age 2 3 &

Fumber
($) 0.1 041 0.5 643 9.2 17.9 27.9 2447 841 2.7 1.6 0.4 + ©.§

> 6 7 8 9 10 11 12 13 14 19

-------“-------------—-----------

It 1s evident from the tadle that the bulk of the catoh con-
sisted of specimens at the age of 6 to 10 years and the modal age~
groups were those of 8 and 9.

Mgokerel. In 1969 the mackerel oateh dropped to 4.1 thousand
tons as compared to 9.4 thousand tons in 1968. The deoline in the
catoh 1s explained by the fishermen Paying more attention to
fishing for other spscies, in particular for herring. The mackerel
stook 1s not fished intensively and this species may be considered
& potential odject of fishery in this area.

Herripg. Until 1969 in the area of Browns,Emerald and Ban-
qQuersau Banks off Nova Scotia herring was caught in insignifi-
cant quantities in fishing for other species. From 1962 to 1968
the oatohes ranged from 0.6 to 5.9 thousand tons with the average
of 2.3 thousand tons (Table 21),

Table 21. Herring oﬁtchoa in Subarea 4 in 1962-1969,

Year - 1962 1963 1964 1965 1966 1967 1968 1969

Catoh 900 2,700 2,500 5,900 2,200 600 2,800 65,609

In 1969 the herring catoh rose lharpI; due to the intensifi-
catisn of the fishery on the slopes of Banguereau Bank in January-
May. Herring concentrations were observed at the depths of 40 to
200 m in the eastern and south-eastern parts of the Bank in the
near-bottom layers with the water temperature of 0.3 te 2.0°C.

Concentrations wers very demse and stable until May when herring
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started their migration to the inshore waters of Cape Breton and
the concentrations became more active. At the beginning fishing
was oconducted with pelagio trawlas from the "itlantio"=-type RTM
vessels but in March SRT and SRTR vessels also jolned the fishery
using pair seining and purse seining methods.

During the entire period the oatches were high: for RTM the
average oatoh per hour trawling was 8.6 t, for SRT and SHTR it was
1.3 t (pair seining) amnd 22.1 t (purse seining) per haul.

In winter and spring herring was represented in catchesa by
specimens ranging from 23 to 43 om in length; mean length was
34.6 om (F1g.3).

The age composition of herring from two 450~ fish samples ta-
ken in February is also given in r:.n;. The ages ranged from & to 12

years. Nine-year-olds were predomimant (25.7%).

B. Special Research Studies.

I. Epvironmental Studies.

Hydrography. In 1969 hydrographio observations were con-
tinuod\&r{ondnotug standard seasonal surveys(the statiom grid is
given in the USSR Research Report, Redbook 1967, Part I1). Tempe-
rature measurements were also taken on scouting vessels searching
for f1sh concentrations. Four atandard hydrographic surveys were
copducted during the year: in January, April, August and Ootober.
The analysis of data shows that in 1969 the water temperature was
higher than in 1968. In the area of the Nova Sootian channel the
temperaturs near the bottom ranged from 5 to 1b’c during the year
whereas in 1968 1t was 2 to 3°C lower (Fig.4). Elsewere, the wa-

ter temperature was at the level of 1968,

II. Biological Studies.

Argentins. A comparison was made of the meristic characters
of argentine caught on the southern slopes of Browns Bank and on
the slopes off Sable Island. The following characters were compa-
red: the number of rays in the anal, pectoral, dorsal and pelvic
fins; the number of gill rakers on the first arch and the number
of vertebrae. Reliable differences were found in the number of
vertebrae and the number of rays in the anal fin. On the average,

the number of the anal fin rays and the vertsbras number were
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found to be higher in argentine caught en Browns Bank than 1in
the fish caught at Sable I1sland. Differences in growth rate wsre

also observed., At the same age the B.owns Bank argentine are
longer than the Sable Island figh,

Joint USSR-US gro fisk surveys Subarea 4 During the
Joint USSR-US surveys in November apd Decmber, 95 hauls weres made
by SRTM N 806 "Eoliptika®™ with the American N 36 trawi and the
26.4 m Soﬁ#ﬁet redfish trawl. The hauls were made at random sta-
tions in the area of Banquereau, La Have and Browns Banks, The
material obtailned is being processed,

Sudbdarea 5.

A. Status of the Fisheries.

Silver hake. In 1969 the silver hake catoh in Subarea 5 was
66.8 thousand toms (Table 22).

Table 22, Silver hake catched in Subarea 5 in
1962-1969 (metric tons)

'

Year 1962 1963 1964 1965 1966 1967 1968 1969

EX
Catoh 41,900 107,357 167, 308 281,431 121,373 69,984 «Riaas 66,826

---“-----—---u- ----- ----——---.-—---

A 8light increase in the ocateh in 1969 Bay be attriduted to
the general increase of the fishing effort in Subarea 5 and to the
concentration of the fishing vessels in the Nantucket shoal area
where the main silver hake concentrations were observed. As shown
by the Preliminary information from the Joint USSR-US surveys the
abundance of the silver bake stock in 1969 oontinued to decline
and was found to be lower than the 1968 level. During the year
BMRT=-, RTM- and SRTM~type vessels caught silver hake along with
other species. The bulk of the catoh was obtained in summer and
in autumn, During winter ampd S8pring gsilver hake were caught along
with red hake at the depthe of 1%0 to 3%0 m on the slopes of? Black

810



and Veatoh Canyons, From May to December silver hake were fished on
the Nantucket shallow. The catohes contained red hake, mackerel,
flounder, butterfish, ocean pout, skate and spiny dogfish,

On the southern and south-eastern slopes of Georges Bynk,
where until 1964 a very successful silver hake summer fishery had
existed, no commercial concentrations were observed. Neither were
any commercial concentrations foumd on the northern and north-
western slopes.

As 1n the preceeding years the major part of the catches was
formed by three- and four-year-olds (Fig.5%).

In 1962, 1963 and 1967 the four-year-olds were more numerous
than the three-year—olds and in 1964, 1965, 1966 and 1969 the re-
verse was observed. These ohanges in the relative abundance of
three- and four-year-olds may be attributed partly to the fluotua-
tione in the abundance of year-classes and partly to the areas and
periods in which the aanplod”oatohea were taken.

On the spawning grounds of the southern slopes of Georges
Bank the proportion of four- and five-year-olds was higher than
on the feeding grounds of the north-western slopes of Georges Bank
or the Kantucket shoal. The relative abundance of two-year-olds
in these years fluctuated between 0.2 and 11.4%, that of five-
year-olds between 2.2 and 15.5% and that of six-year-olds from
0.9 to 5.7%. One-year-olds, seven-year-olds and older fish were
represented in the catches only by individual specimens. Thus, no
sharp changes in the age coumposition of the Georges Bank silver
hake were recorded during the period from 1962 to 1969. It is
true that in 19641966 the relative contribution of the four-year-
olds followed a downward trend but they were again predominant in
1967.

However, significant changes im the stook abundance and in
the catoh took place during the same period. The size of commer-
cial conoentrations and the oatches of silver hake on the eastern
Georges Bank (5Ze) decreased as compared to 1964, A similar trend
wags observed in the western part of Subarea 5 (5Zw) beginning
with 1967. The catoh per unit effort declined at a higher rate
than the total catch because the fishing effort inoreased almost

Bl
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every year. Beginning with 1968 the silver hake oconoentrations
decreased s0 much that these fish became only a by- catoh in
other fisheries, whereas in 1963-1966 they were the main obJect
of the fishery.

The decline in the stook abundance takes place mainly due
to natural ocauses as a result of the recruitment of relatively
poor year-classes,

The annual reoruitment of three-year-olde to the stook ave-
rages 30 to 50% and the remaining part (50 to 60%) whioch consists
mainly of four - and partly five-year-olds is annually rsmoved
from the stock by natural mortality,

As the stock decline and, consequently, the drop in silver
hake catches in Subarea % whioch took Place recently is attriduted F
mainly to natural causes fishery fcgulation measures may not have | i
any decisive effeot on their sise.

Eaddooks In 1969 no commercial conoentrations were observed
on Georges Bank and haddock were sometimes caught as individuals ?
when the vessels were fishing for other species. The recorded

haddook oatch was less than 100 tons.

Table 23. Haddook gatches in Subarea 5 in 1962-1969,
(metric toms)

Yoear 1962 1963 1964 1965 1966 1967 1968 1969

1337 |
Cateh 1,131 2,361 5,489 81,882 48,409 2,316  -Sswi 65 |

----------‘----ﬂ-----ﬂ---------ﬂ F

Beginning with 1963 all haddock year-~classes appeared to be
poor and it is only the 1969 year-class that is estimated to dbe
better than the 1967 and 1968 year-classes. The estimation is
based on the preliminary results of the Joint USSR-US survey.

In 1970 and 1971 the haddook séock will remain at a low level and }
in 1972 an inorease in the stook adundance may be expected. f
i
|
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Red hake. In 1969 the red hake oatoh in Subarea 5 increased
to 45,0 thousand tons (Table 24),

Table 24. Red hake ocatches in Subarea % 1n 1963=-1969
(metric toms)

Year 1963 1964 1965 1966 1967 1968 1969

Catoh 3,500 3,600 58,500 82,900 37,600 411,300 45,051

The increase in the red hake catch in 1969 is attributed
partly to an increase in the stook abundance and partly to an in-
crease in the fishing intensity.

During summer and autumn red hake were caught along with
other species on the Nantucket shoal, The major part of the catches
consisted of three- and four-year-olds (75% on the average)., Pre-
liminary results of the stoock estimation by control hauls show
that in the autumn of 1969 the red hake stoock was more abundant

than in 1967 and 1968. With the same fishing intensity the catches
in 1970 may be expected to remain at the 1969 level.

Herring., In 1969 the herring catch was 100.5 thousand tons,
1.e. 26.3 less than the 1968 catoh (Table 25)., The drop in the
catch 1s attributed to a decline in the stock abundance which is
evident from a drop in the catch per unit effort. Though the fish-
ing intensity in Subarea 5 was much higher in 1969 as compared to

1968 the catches were lower.

Table 25. Herring catches in Subarea 5 in 1962-1969
(metric tons).

Year 1962 1963 1964 1965 1966 1967 1968 1969

o
Catoh 131,144 97,329 130,733 36,349 117,346 123,572 126,965 100,463

--—--_--—---—----—--‘-—-—q-———-—_--

The decline in the abundance of the herring stock is largely
attributed to the faot that the strong 1960 year-class and the
moderate 1961 year-olass have by mow been removed from the stock
by natural and fishing mortality while the Year-classes of 1962
to 1965 whick have been reoruited to the fishery happen to be poor

B 13
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(Tadle 26). Besides, there was a sharp increase in the total
herring oatch in the last two years: the total Subarea 5 catch by
all countries went up from 166.3 thousand thms 1in 1966 to 423.1
thousand tons im 1968, A1l year-olasses from 1962 to 1967 inclu-
sive happened to bde poor,

In 1970-1974 the fisheries will be based on the poor 1962w
1967 year-oclasses and it should be noted that at the age of 1 to
J years these year-classes have already been exploited by US
fishermen in the coastal Gulf of Maine areas and on reaching
sexual laturity the 1962 to 1969 year-classes have been quite
heavily exploited op Georges Bank and 1in adjacent areas. In 1970
and 1974 there will be a further decline in the herring atoock and
the adult herring catches are likely to drop.

Tadble 26, Age composition (%) of herring catohes on
Georges Bank in 1961=1969,

Year ~——p—y alﬂr‘GT‘—![Tﬁ $

1961 2,0 7.8 27.9 %0.8 101 1.4 + + ve 100.0
1962 + 0e5 841 1643 52,0 15,3 62 14,2 0.4 100.0
1961 +  38.8 13,5 29,7 13,8 30 1.2 o - 100.0
1964 2.5 22,9 35.0 19.% 14.8 3.3 + + - 100.0
1965 0.2 10.1 35%5.8 39.8 13«1 0.9 0.1 - - 100.0
1966 O 0.9 4,7 28.2 %0.0 12.6 3.2 -~ 100.0
1967 0.3 03 3.6 11.8 36,6 42,2 3,0 0.2 = 100.0

1968 0.1 0.5 503 B-o 20.1 22.5 3703 601 0.1 - 100.0
1969 - 1.6 608 14.2 2‘!.6 26.1 1‘.4 10.8 1.2 OOJ 100.0

------------—-----ﬂ-----q--------

Isokero;. The contridution of -acifbl to the total USSR catoh
has been inoreasing since 1967 (Table 27).

Table 27. Maokerel catches in Subarea 5 ip 1962-1969
(metric tons)

Yoar 1962 1963 1964 1965 1966 1967 1968 1969

Catch - 869 333 2,460 5,446 11,407 233,961 47,547

The considerable inorease in the mackerel ocatches in 1968 ang
1969 is explained by am inorease in the stock abundance 1in reoent
Jears as well as by a more intensive Lishery as following the

decline in herring oconcentrations commercial vessels switched

B 14
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over to the laci%el fishery. The -aoﬁ?bl fishery was conducted
on Georges Bank and on the Nantucket shallow from April to Decem-
ber.

The bulk of the catches consisted of fish with the body
length of 24 to 37 om. During summer and autumn the mackerel in
catches were bigger than in spring. The mean body length in
monthly catohes ranged from 27.6 om in April to 34.2 om in Sep-
tember. 95.0% of the mackerel oatoh was mads up by two~ and
three-year-olds belonging to the 1966 and 1967 year-classes:
in the four samples of 492 fish collected in May and June two-pear.
olds made up 79.9%, three-year-olds 15.7% and four~-year-olds
&.4%,. The 1966 and 1967 year-classes seem to be relatively more
abundant as compared to other year—classes, which suggests that

in 1970 the stoock will remain at the level of 1969,

B. Special Besearch Studies.

I. Environmental Studies.

Hydrography. In 1969 hydrographioc information in Subarea 5
was collected throughout the year by the AtlantNIRO research
vessels, Four standard hydrographic surveys were made along the
sections shown in Redbook 1967, Part 1l. Apart from standard
surveys, bathythermograph stations were made at the time of cont-
rol hauls and during searching. The data obtained allow the de-
termination of the water temperature level in the area as compared
to that of the preceeding year. In the East Channel area and in
the deep part of the Gulf of Maine the temperature level in 1969
was generally higher than in 1968, The temperature of the water
over the central part of Georges Bank was close to the 1968 level
while that of the water over the southern Georges Bank was lower
than in 1968, In the area south of Nantucket Island the tempera-
ture level was similar to that in 1968 (Figs 6 amd 7).

Zooplankten. In 1969 the colleotion of sooplankton samples
on Georges Bank was continued. The samples werse colletted with
a Juday net at the time of the hydrographic surveys and also on
the spawning grounds of silver hake, red hake and herring during
the survey aimed at estimating the spawning efficienoy of these

species. The samples ocollected in 1965-1967 bave beenr processed.

cl1
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The information collected allows a Preliminary conclusion
to be reached on a considerable decrease in the gooplankton #nd

seston biomass in 1967 as compared to 1965 and 1966 (Table 28).

Table 28. Zooplankton (abundance) and seston biomass
in 1965-.1967,

6 - 1926 6
ISEEEES&%E“:BISEEEE Ibundance Blomass Isﬁsaaagg;zgiai'zs"

Month (thousands (-E/‘J) (thousands (ng/uB) (thou-~ (mg/m’)

under m=2) under m?) E;:dzzgn' —
January - - - - 29 112
April 160 514 154 600 33 180
June 300 640 130 400 110 200
August 173 373 121 353 260 210
November 114 48) 82 510 128 286

The caa;oa of changes in the rlankton Produotivity in 1967
are not oclear,

Lobthyoplankton, The examination of the gut oontents in sil-
ver hake larvae collected in July and August 1967 and 1968 shows
that in 1967 the larvae which were 2,2 to 3,2 mn long mainly fed
on the nauplial and ocopepodite stages of Copepoda sp. In 1968 the
length of the larvae in samples ranged from 4,2 to 6.5 mm and the

pPrincipal food items wers the oopepodite stages of various Cope-
Poda while nauplii ocourred in insignificant quantities. The sil-
ver hake larvae were found to have the diurnal rythm of feeding:
at 2-) p.m, the proportion of full guts was A6%; at 4-5 p.m. 1t
was sero and during the remaining part of the day the larvae were
feeding intensively,

1I. Biological Studies.

Studies on the spawning of herring on Gepfies Bank. In Sep-

tember and Océober 1969 studies on the spawning of herring were
continued with the aim of estimating the amount of eggs spawned
and the abundance of spawning herring and of obtaining informa-
tion on the distributien and drift of herring larvae., It was found
that the spawning took place on two small spawning grounds
(eastern and western)., The eastern spawning locality was found

and investigated on September 20-21, Its central part was posi-

c2



- 30 -

tioned at 67°16'5 w, 41°37'0 N. The area under eggs was found to
be 1,8 m? and the weight of the spent herring was estimated to
be 33 thousand tons,

The western spawning ground was located on two areas close
to each other with the centers positioned at 67°29'OJI, 4158108
and 67°30'0W, 41°57'6N, The total area of the western spawning
ground was 2.2 knz and the weight of spent herring was estimated
to be 22 thousand tons. In 1969 the spawning population was esti-
mated to be about 60 thou.tons whereas it was 150 thou.tns in
1966; 330 thou.tns in 1965 and 1,180 thow.tmns in 1964. Thus, there
was & sharp decline in the abundance of spawning herring on the
main Georges Bank spawning grounds in 1969 as compared to 1964

and 1965. The deocrease ia the amount of herring arriving to

spawning grounds is mainly due to a considerable reduction of
the stook.

In Ootober ichthyoplankton was collected with the IKS-80 net.
On Ootober 11 to 16 ichthyoplankton was sampled on the northern
part and from Ootdber 24 to November 1 at standard stations all
over Georges Bank. Larvae oocurred all over the Bank with the
main mass in the central part.

Joint USSR-US studies on the distribution and abundance of
groundfish. In late Ootobo: and darly November the USSR "Eoliptica*
and the US ™Albatross IV* comducted a joint survey to study the
abundance of groundfish on Georges Bank and in the Gulf of Maine
by trawling. The "™Ecliptica® made 54 and the “Albatros IV" 94 hauls
of 30 m duration each. The "Ecliptica®™ used a 24.6 m redfish trawl
and the "Albatross IV" used a N 36 trawl. Preliminary results
show that in 1969 the abundance of silver hake was slightly lo-
wer and that of red hake was higher than in 1968.

S%atistioal Subareast6é,
A. Status of the Fisheries.

In 1969 the Soviet catoh in StatiaticafSubarea 6 increased
to 107.] thou.tons. The increase is due to the intensification of

the herring and mackerel fisheries.

cC3
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Table 29. Catches in Statistical Subarea 6 in 1963-1969
(tbousand metric tons)

Year

Species 1963 1964 _ 1963 _ 1966  _1967 _ 1968 1969
Silver hake 4,2 16.9 17.3 92.9 18,6 15,0 7.2 A

Red m. 0.8 B.4 11 .7 2507 14,9 1.9 4.1

Herring 0.5 0.2 1.9 248 3.2 1641 38.2

Mackerel 0.3 0.1 0.1 12 61 73 37.5

Other 2.1 2.6 2.4 Bob 4,3 124 20,3

Total 709 28,2 33.4 131.0 47 .1 5207 107.3

i;;!g;_gegg. The 1969 silver hake catch of only 7.2 thou.tons
was considerably lower as compared to 92.9 in 1966, 18.6 in 1967
and 15,0 thousand tons in 1968, The reduotion is due to a decrease
in the concentration resulting from a decline in abundance as well
&8 the closure of the silver hake fishery on the edge of the
shelf from January to March, In previous years the major part of
the catoh had been obtained in the first quarter of the Year.
Best silver hake catohes were taken by the BMRT-type vessels on
the shelf slope in the Hudson Canyon area in April. The main part
of the catohes was made up by specimens with the body length of
26 to 32 cm. The mean length in April was 31.5 cm. A8 1n the
previous years three- and four-year-olds were Predominant. Pive-

year-olds were also fairly numerous (Table 30).

Table 30. Age compositien (%) of silver hake catches
in Subarea 6 in 1966-1969

Year Age Total
| _2 b & 5 6 7 8 9 10

1966 = 15,55 38,16 29.77 12.9 362 0.58 0,06 - « 100,0
1967 2,00 2444 44,65 46,64 4,03 0422 0,02 = - = 100.0
1968 - 10447 60.58 27.55 0,93 042 0,05 = - = 100.0
1869 = 8.5 27.0 30,8 1%5.% 7,2 5.4 3¢l 2.2 0.4 100.0

The results of the autumn survey in 1969 showed that the
abundance of silver hake was lower than in 1968, therefore no

inorease in the catches is expected in 1970 as compared to 1969,

ca
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Red hake. In 1969 red hake were cumght practically only off
Hudson Canyon in April as in January-March the area of the red
hake concentrations was closed and in May the red hake migrated
to the coastal Nantucket area (Subarea 5).

Red hake was represented in catches by speoimens at the age
of 1 to 6 years., Three~ and four-year-olds belonging to the 1965

and 1966 year-classes were predominant (Table 31).

Table 31. Age composition (%) of red hake catches
in Subarea 6 in 1969,

Age 1 2 3 4 2 6 Total _ Mean age
Number (%) 8.3 10.8 50.2 2%.1 5.5 0.1 100,0 3.1

-—--——b-n‘---ﬂ—--—ﬂﬂ—--—-—

Specimens belonging to the 1966 year-class made up 50.2%,
which suggests a higher abundance of this year-class as compared
to other year~oclasses. The proapects for the red hake fishery 1in

1970 are quite limited due the closure of the fishing area in the
first quarter of the year when red hake concentrations are formed.

Herring, In 1969 the herring catoh increased to 38,2 thousand
tons compared to 16.1 thousand tons in 1768. Herring were caught
at the depths. of 40 to 70 m from Delaware to Norfolk, The majo-
rity of the fish caught ranged from 27 to 33 om; the mean legnth
was 29 cm. (T4ble 32).

Table 32. Age composition (%) of herring catches in
Subarea 6 1n 1966-1969,

Age
Tear 3 b 5 6 _7 __8_ 9 %
1966 0.1 1.6 1.6 13.1 h601 30.5 700 - 100.0
1967 - 0.4 2.ll 13.0 41 .9 3905 2.8 - 100.0
1968 0.8 1.2 hel 26,9 3744 2747 1.6 - 100.0

1969 0.2 6.2 10,3 230.2 18.8 16,6 16.1 1.6 100,0

Mackerel. The mackerel stock seems to be in good condition.
Due to more intensive fishing the mackerel catch in 1969 rose to

37.5 thousand tons from 7.) thousand tons in 1968. Mackerel was
fished from February to May with the best effect achieved in the
Delawere - Norfolk area (6B and 6C), The catches taken by the
SRTR- and SRT-type vessels amounted to 6 to 10 tons per day fished,
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B. Speoial Research Studies,
I. Enviropmental Studies.

Hydrogkaphy. In 1969 no hydrographic observations were made
in Subarea & exocept in August when standard Section XXV (Hudson
Canyon) was worked. The temperature and salinity distribution
along this section is presented in Fig.8.

I1. Biologieal Studies.

Squid. In 1969 the material on the bilologioal and fishery
characteristics of the long-finned squid was summariced. The ma-
terial had been collectsd in the Cape Hatteras- Cape Cod area in
1967 and 1968, Seasonal distridution was charted. From October
to April long-finned squid form considerable concentrations at
the depths of 100 to 2%0 m in the continental slope area from the
south-western Georges Bank to Cape Hatteras. During November-~
December the concentrations in the southern part inorease and
in March-~April the northward movement of the concentrations is
observed, With the warming-up of the coastal waters in May-~June
the squid move to shallow waters. In winter the highest quanti-
ties of squid ocour in areas with the water temperature of 9 to
12%, The spawning lasts from May to September,

A five-~degree scale has besen worked out for the visual de-
termination of the state of gonad development.

doint USSR~US groundfish surveys. The joint studies on the
abundance and distribution of groundfish from Cape Cod to Cape :!:,:'}
Hatteras wers continued in 1969 (the methods usead are described
in ICNAF Res.D00,.68/87). During the period from Octbber 8 to 19
the Soviet "Eoliptika®™ made 66 hauls with a 24,6 trawl and the
American "Albatross IV* made 100 hauls with a N 36 trawl,
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Age composition of silver hake catches on Georges Bank

in 1962-1969.
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