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The total USSR catch in the ICNAF Convention Area in 1970 was

709,198 tons (Tables 1 and 1a), i.e. 166,067 tons lower
than in 1969,
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A. Status of the Fisheries

In 1970 the total fish catch in this Subarea was 7.8 thou-

sand torns.

B. Special Research Studies

1. Environmental Studies.

In August-October standard hydrographic sections8-4A, 10-4a
and11-A were worked by R/V "Pergei III" and "Pprtion". As seen
from Table 2 the water temperature in the warm component of
the West Greenland Current and especlally in the 0-30 m layer
was considerably lower than in earlier years for which com-
parable data are available. Only in 1959 still lower tempera-
tures were recorded along Section 10-A in August but the

measurements were then made half a montk earlier than in 1970,
II. Blological Studies.

C o d. On Banana Bank in February cod fed on animals ac-
tively swimming in mid-water and often stayed high above the
bottom. In such periods mid-water trawls trought higher catches
than bottom trawls. Unlike these fish the cod on Fyllas Bank in
February fed mainly on benthos and formed stable concentrations

close to the bottom.
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Table 1. Specties composition of the USSR catches
in the ICNAF area, 1969 and 1970 (tomns).

|

1970 ~1969 "
Species I 11 — v v tzgzg" totﬁlé
Herring 72013 39473 111186 166072
Argentine 1615 999 2614 5707
Cod 849 49829 59997 2531 364 113570 190883
Haddock 157 672 103 932 300
Pollock 23 476 51 550 227
Silver hake ‘ 168916 28997 197913 113149
Red hake 1165 6545 7680 46409
Grenadier 5980 468 22396 28844 1240,
Flatfish 132 6268 31921 5705 4445 48471 82690
Greenland halibut 4k 2497 5195 8136 10323
Redfish 231 4296 58278 13218 76023 77531
Wolffish 536 260 2 798 311
Ooeagiaout | 20 895 915 20085
Scup 93 93 214
Alewife 10 13135 13145 25147
Mackerel 5 3987 56457 60449 51622
Buttexrfish 3 396 399 9494
Sea robin 1758
Angler fish 839 2123 477 3439 7109
Dogfish, scate 946 3862 6880 11688 19825
Gobies 103 2230 2333
IAtlantic saury . 1054 1054
Menhaden 6 6
Other fish 175 1529 5591 6486 2872 166%) 2762
Squid 4 830 655 1489 1247
Other mollusks 408 410 818
Total 7811 65423 185715 284048 166201 709198 B7526%



Table 1a. Species composition of the USSR chatches

in Northwest Atlantic, 1969 and 1970 (tons).

Total ~— “EBaffin Area & Total N.W.
Species ICNAF area Island Atlantic
1969 1970 1969 1970 1969 1970 1969 1970

Herring 166072 11186 38210 22406 204282 133592
Argentine 5707 2614 5 5712 2614
Cod 190882 113570 29 190882 113599
Haddock 300 932 300 932
Pollock 227 550 227 550
Silver hake 113149 197943 7138 3044 120287 2000957
Red hake 46409 7680 4099 834 50508 8514
Grenadier 12401 28844 2642 545 15043 29389
Flatfish 82690 48471 898 132 83588 48603
Greenland
halibut 10323 8136 813 215 11136 8351
Redfish 77531 76023 90 77621 76023
Wolffish 311 798 311 798
Ocean pout 20085 915 434 20516 915
Scup 214 93 260 72 474 165
Alewife 25147 13145 10380 2954 35527 19099
Mackerel 51622 60449 37563 68026 89185 128475
Butterfish 9494 399 1613 8 11107 407
Sea robin 1758 145 258 1903 258
Angler fish 7109 3439 180 7289 3439
Dogfish,

scate 19825 11688 2453 588 22278 12276
Gobies 7465 2333 468 320 7933 2653
Atlantic

saury 1054 1054
Menhaden 6 6
Other fish 24256 16653 81 10 3276 666 27613 17329
Squid 1247 1489 158 1405 1489
Cther

mollusks 1041 818 1041 818

Total 875265 709198 3536 799 107367 102308 986168 812309
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component of the West Greenland Current.

Depth {(m)
Date sec-

_tion 0~50 0=200 50-200 200=500
August 3, 1959 10yA 2.40 1.52 1411 3.40
August 19, 1963 10=A ~3.82 2.62 2.20 3.32
August 8-9, 1964 10=A 3.2 2,01 1.48 3.51
August 10-12, 1967 10-A 3.08 - 1,36 0.56 boll
August 14=16, 1970 10=4 2.57 1.62 1430 4,03
August 3, 1964 11-A 4,09 4,24 4,25 4.90
August 16-18, 1969 11-4A 2.20 2.00 1.90 4,36
August 4-5, 1970 11=4 1,95 1048 1429 4,06
Sept. 13, 1961 8=4 7.52 6.85 6.66 5452
Sept. 23=-24, 1963 8-A 4426 5.63 6414 559
Sept. 1=2, 1970 B-A 3.86 4L.24 4,37 4,73
Oct. 19-21, 1962 8-A 6.32 6,12 6.06 5.0
Oct. 30-31, 1963 8-A 4.96 5 e45 5.62 5426
Oct. 27-29, 1964 8-A 6.61 6.53 6.52 5.39
Oct. 16-19, 1965 8=A 6.59 6427 6.47 5.60
Oct. 25-26, 1970 B=A 2.82 4.07 4.49 2413

In April the cod on the western slopes of Frederikshaad
and Danas Banks stayed at the depth of 350 to 400 m but some-
times formed concentrations in mid-layers.

Very dense cod concentrations were located on Nanortalik
Bank in August. These might have been cod of the East Green-
land stock which moved west of Cape Farewell to feed. In their
growth rate the cod caught on Nanortalik Bank were considerab-
" 1y inferior to those of other West Greenland banks. In August
the mean length of six-year-o0lds was 55,6 om on Nanortalik
Bank and 60.5 cm on Danas Bank; the mean length of seven-year-

0olds was 61.5 cm on Nanortalik Bark and 69.7 ¢m on Danas Bank.
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The size - and age composition of cod in trawl catches is

shown in Fig.1. It is evident that the cod of two year-classes

were pumerically predominant: those of 1965 (particularly 1in

the north) and those of the 1963 year-class (mainly in the

south). The cod older than 7 years formed only an insignifi-

can part of the catches,

Subarea 2

A. Status of the Fisheries

The annual catch is given in Table 3.

Table 3. Annual catch in Subarea 2 (metric tons),

Total catch by all type vessels

Division (¢ 4 Reafisnh P 1LE8D" Other  Total
_ halibut _
26 9 - - 4 - 13
2H 924 98 93 80 40 1235
21 48896 4198 6175 2413 2493 64175
Subarea 2 49829 4296 6268 2497 2533 65423

B. Special Research Studiles

I. BEnvironmental Studies.

In late October hydrographilk Section 8-A was made by R/V
"Portion". Along the AB portion of the section over the Labra-
dor shelf (between 53°40'N, 55%4'W and 54°50'N, 53%32'W) the
water temperature was slightly lower than the average long-term
normal (Table 4). In the winter of 1971/72 the negative anoma-~
lies along the AB portion of Section 8-A are expected to in-

crease still further.

JI. Blological Studies.

1. Cod.

a. Length compisition. As seen from Table 5 the main part
of the trawl catches was made up by the cod ranging from 48 to

62 cm; age analysis showed that they belonged to the 1961, 1962
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and 1962 year-classes. All these year-classes (particularly

the latter) were slightly above the average level as shown by

the youn& Labrador cod surveys in the preceliing years (Table8 )
Table 4. Average water temperature (°C) along the 4B

portion of Section B8~A across Hamilton Inlet
Bank (1 November).

Depth,m 1862 1964 41963 1966 1967 1968 1969 14970

0=-50 1.58 0498 1,30 2441 2,00 2.29 0.82 1.34
50-200 1034 -0.18 1.06 1044 0.89 —0118 0136 0031
0=200 1449 0,17 1413 172 1419 0.50 0.50 0.60

200-500 1.70 0.98 = 2e847 0495 0431 1.64 -

The length compositions given in Table 5 show, apart from
the major peak, a minor peak caused by the high abundance of
small cod of the 1965, 1966 and 1967 year-classes. Young fish
survey data show the latter two year-classes to be highly abun-
dant.

The changes in the length compisition from January to Ap-
ril are related to seasonal migrations of the Labrador cod.

In January both immature and pre-spawning cod concentrate on
the contlnental slope of South Labrador. In late February and
March almost all mature cod move northward to the maln spawning
grounds, which accounts for a decrease in the mean length of
the cod remaining in South Labrador. Usually at this time there
18 also a decrease in the catoh per hour {rawling. In April the
big spent cod move back southward and the mean length of cod

in trawl catches (as well as the productivity of trawl fishe-—~

ries) increases again,.

b. Marking. 2,907 cod were marked with hydrostatic tags

and released in Div.2J.

cs. Total fishing and natural mortality. Total mortality

rates (2) for each year from 1961 to 1968 were calculated from
the numbers (%) of f£ish of different ages in the mean catch per
hour trawling by Soviet BMRT-type vessels in the first six
months of the year in Div,2J.
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Table 5. Length compésition of cod in trawl catches (%0)
at South Labrador (Div.g}), 1970

Length (em)  January February March April
18-20 - - - 1
2123 1 1 5 14
24=26 4 35 34
27-29 5 10 60 18
30-32 16 25 77 17
33=35 35 51 82 21
36=38 58 74 a3 33
3941 106 93 93 45
4244 100 87 75 50
4547 95 89 60 56
48-50 113 108 71 92
51=53 106 111 75 112
54=56 111 118 78 135
57-59 98 87 68 120
60~62 64 63 46 94
63-65 38 37 33 61
66=68 23 20 19 42
69-71 16 10 13 25
72=74 6 6 6 12
75=77 3 4 4 8
78-80 2 2 3 6
81-83 - - 1 1
8486 - 1 ' 1
87-89 - - 1 1
90-92 - - 1 1

Total (%) 1000 1000 1000 1000
Number of fish 7487 10022 9977 3905
Mean length (om) 49.72 48,92 45,00 51,9

The total mortality rates were calculated only for the
fish fully retained by the trawl (i.e. those at the age of over
5-6 years). The total mortality rate varied from 0.473 to 0.777
with the mean of 0.670, which corresponds to the total annual
removal of 48,.82%,

The natural mortality rate (M) was calculated by the method
of successive approximations (Beverton and Holt). The total
fishing effort was transformed to the Spanish and Portuguese
standard. The natural mortality rate was found to 1lie between

0,080 and 0.343 with the mid-point at 0.22.
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d, Cod fishery forvast. In 1972 the winter cod concentra-

tions on the continental slope of Labrador are expected to be

very dense and the trawling fleet is likely to work much more

effectively than in 4970 and 1971. The catoh per hour trawling
1s likely to be close to the 1968 level. This forecast 1s ba-

sed on the following:

1) the cod of the strong 1966 and 1967 year-classes will
reach the commercial size and make a conslderable contribution
to the stock;

2) increasing negative anomalies of the water temperature
over the shelf and the continental slope of Labrador will force
cod to pass to deeper water layers, which will result in denser
commercial concentrations (for details see the USSR Research
Report to the 20th ICNAF meeting, Res.Doc.69/20);

3) in the earlier half of 4972, especially in February and
March, the ice conditions in the Labrador area were very severe,

which restricted the removal of cod by fisheries.

Subarea 3.

A. Status of the Fisheries.

The annual catch is given in Table 6.

Pable 6. Annual catch in Subarea 3 (metric tons)

0 Total catch by ?Esggl% of all Ltypes
ivision Gre=- Hed~ at- Greenland
Cod -dier fish fish halibut Otper Total

3K 28278 22267 6083 11768 4704 2648 75748
3L 194 72 185 395 183 23 1052
N 20238 57 12926 17749 105 1738 52813
30 8100 - 12795 1611 194 2306 25006
3P 2693 - 24153 336 9 1195 28386
M 494 - 2136 62 - 14 2706

Subarea 3 59997 22396 58278 31921 5195 7924 185715

A9
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B. Special Research Studies.

I. Environmental Studies.

Water temperature observations were made fmom R/Vs "Per-
sei 1II", "Rossiya" and "Portion" along standard sections 7-A,
6~-A, 4~A, 3-A, 1-A and 44-A,

Table 7 shows water temperatures in May at the stations of
Section 3-A which were occupied in the cold component of the
Labrador Current and at the stations of Section 4-A occupied at
the junction of bank waters of the Labrador and the North At-
lantic Currents. It is evident from Table 7 that there was an
intensification of the cold component of the Labrador Current

in 1970.

able 7. Average water temperature (°C) in the 0-200 m
layer along Sections 3-A and 4-4 (May 15).

wectlon J-A section 4-A
Year Temperature Anomaly Temperature Anomaly
1968 1085 + 1-36 2425 + 0454
1969 0.80 + 0.1 3.46 + 1.75
1970 Oubly - 0.05 2405 + 0.4

I1. Bilological Studies.

Cod

a. Young fish survey. As in previous years a young cod

survey was made in Subareas 3 (by R/Vs "Persei" and "Rossiya').
Div.3K contains young fish of the Labrador stock brought at

the larval stage by the Labrador Curreat from the north. The
abundance of 3-year-old fish in Div. 3K provides the begt
estimation of the strength of a Labrador cod year-class

(Table 8). The comparison of this year's results of the young
fish survey with those of previous years confirms that in the
Labrador cod fluctuations are much less pronounced than, for
example, in the Grand Bank cod. It is also evident from Table H
that in Div. 3K three-year-old (and four-year-old) fish of the

1966 and 1967 year-classes were fairly numerous.
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Table 8. Average catch (numbers) of young cod at the
age of 1 to 4 years per hour trawling with
a survey trawl.

Year- 1_year 2 years ~ 3 years h_years

class JK 3N 30 3K 3N 30 3K 3N 30 3K 3N 30

1958 10 1 0
1959 21 8 1 15 1 1
1960 5 3 0 11 1 2 11 1 0
1961 1 1 1 3 4 3 20 2 1 24 4 1
1962 1 1 7 2 8 2 15 18 2 6 1

1963 1 1 1 5 1 36 30 1 17 7 3
1964 1 41 24 3 137 13 8 73 42 28 16 7
1965 1 1 1 1 14 12 15 23 20 22 60 9
1966 1 2 15 3 27 17 27 37 34 36 10 &4
1967 1 1 2 8 3 4 32 32 14

1968 1 6 18 6 109 28

1969 1 2 4

On the southern slopes of Grand Bank (Div. 3NO) the 1968
year—-class was very prominent (its high abundance was suggested

in the USSR Research Report to the 20-th ICNAF meeting).

b, Cod fishery forecast. In 1972 the commercial stock of

cod on the southern Grand Bank (and on St.Pierre Bank) is
expected to be considerably replenished due to the high abun-
dance of the 1968 year-class. The efficlency of cod fisheries
is likely to increase.

ce The removal by fishing and the abundance of cod on

Flemish Cap Bank. A paper submitted to the 20-th ICNAF meeting

(Res.Doc.70/46) desoribed the relationship between the removal
by fishing and the subsequent efficiency of the Flemish Cap cod
fisheries. Fig.2 shows that the higher the total cod catch in
the four-year period the lower, as a rule, is the catch per
hour trawling in the subsequent (fifth) year. However it is
also evident from Fig.2 that in recent years the total cod
catch on Flemish Cap followed a downward trend. Thus the effi-
ciency of trawl fisheries may be expected to tend to increase,
In fact, in FebruaryeMarch 1971 trawlers of some countries
reported very good cod catches on Flemish Cap Bank (final
efficiency data are not available yet).

All
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Haddock.

The vertebraf number analysis shows that ﬁ%oughout almost
the whole of the past decade the haddock found on Grand Bank
were predominantly those born on St.Pierre Bank. At the age
of 2-3 years these fish migrate from St.Pierre Bank to Grand
Bank crossing the coastal branch of the Labrador Current.

Only in 1969 and 1970 it was not unusual to find young haddock
of local origin, which seems to be an indication of the resto-
ration of the Grand Bank haddock stock. However the St.Pierre
haddock are still predominant on Grand Bank. As seen from
Table 9, the 1966 and 1967 year-classes were relatively good
and in 1570 the numbers of adult haddock in the trawl catches

on the southern Grand Bank appeared to be somewhat higher,

Table 9. Average catoh (numbers) of young haddook
at the age of 1 to 3 years per hour trawling
with a survey trawl,

Year- 1_year 2_years J_years
class 3NO 3p 3NO 3P 3KO 3P
1963 2 17
1964 4 55 6 153
1965 1 13 1 41 1 &4
1966 3 110 8 191 1 20
1967 1 183 1 16 1 2
1968 4 25 8 10
1969 4 35

Redfish.

A study of size, age and sexual maturity of deep-water

redfish (Sebastes mentella Travin) on the southern Grand Bank

confirmed that: 1) the major part of the redfish catches is
always made up by mature fish, the females being bigger and
older than males; 2) the mean length and age of redfish do not
change even with a decline in the abundance of the intensively
fished stock; 3) length composition curves always appé& to
have two peaks, which suggests that redfish of medium size may

it
not stay close to the bottom amd are less avallable bottom
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trawls than small and big fish. Some data on the size-age
composition of the mentella-type redfish ars presented in
Tables 10 and 11.

Table 10. Length composition of mentella-type
redfish (%0) in Div,., 3N in June 1970.

Length (cm) Males Females
19 - 1
20 17 1
21 17
22 62 14
23 92 34
24 116 27
25 134 By
26 65 27
27 86 43
28 103 38
29 72 41
30 103 54
1 34 71
32 N 132
33 10 112
34 14 112
35 7 101
36 10 51
37 14 37
38 10 24
39 - 14
40 - 10
41 3 9
42 - 7
43 - 4
48 - 1
Total (%o0) 1000 1000
Number of fish 292 764
Mean length (cm) . 26.87 31,77
Marking.

2,572 fish were tagged with bydrostatic tags in Subarea 3
(mainly in Div. 3L) including 1,056 yellowtail flounders, 807
American plaices, 660 cods, 17 haddocks, 16 witch flounders,
5> Greenland halibuts and 1 spiny dogfish.
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Table 11. Age composition of mentella-type redfish (%o0)
in Div. 3N in June 1970.

Year-class (age) Males Females
1963 (7) 13 -
1962 (8) 67 24
1961 (9) 280 49
1960 (10) 280 78
1959 (11) 133 102
1958 (12) 147 203
1957 (13) 40 243
1956 (14) 27 154
1955 (45) 13 83
1954 (16) 39
1953 (17) 10
1952 (18) 15
1951 (19) 5
1950 (20) 15
1949 (21) -
1948 (22) Z
1947 (23) 5

Total (%o) 1000 1000
Number of fish 75 206
Mean age (years) 10,27 12.82

Subarea 4

A. Status_of the Fisheries

The annual catch is shown in Table 12.

Table 12. Annual catoh in Subarea 4 (metric tons).

-_'_h—___F Total cafoh by vesselg of all types _

Division lat- Red- Silver Red- er-

fish  °°%  hake hake fish ring Other Total
4v 318 45 23 5114 4435 12456 543 22634
4w 5286 2476 1120 158902 8699 59103 10543 255129
4% 101 10 22 4903 384 454 444 6288

Subarea 4 5705 2531 1165 168916 13218 72013 . 20500 284048

T M T Em  Em e s B T M e rm e am m e En s e wm Emr e Ak B mm e am mm e e e
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Silver hake. As in 1969, there was a considerable increase

in the silver h:ke catches on the Nova Scotian shelf in 1970. The
1970 silver hake catch was 16849 thousand tons against 46,3 th,
tons in 1969 and 3.4 the.tons in 1968 (Table 13). This is the
highest silver hake catch on record since 1962. A decline in
catches in 1964-1968 was followed by a conslderable increase in
1969-1970. Variations in silver hake catches are attributed to
considerable fluctuations of abundance and fishing effort. The
fishing effort increased in the years when the abundance of
silver hake was high and decreased when 1t was low, the fleet

transferring its effort to other species or other areas.

Table 13. Silver hake catches in Div.4V¥ 1in
1962-1570 (th.tons)

-

Year 1962 1963 1964 1965 1966 1967 1968 1969 1970

Catch 8.0 123.0 81,0 50,0 10,3 249 Js4 46,3 168.9

Silver hake were fished by big over 1800 tons trawlers in
Div. 4W on the slopes of Emerald, Middle and Sable Island Banks
and in the Novascotlan channel mainly from March through Octo-
ber. More often than in earlier years silver hake concentrations
were observed on the eastern slopes of Banquereau Bank and the
southern slopes of Browns Bank. Hake were represented in catche
by 20 to 40 cm long fish, with over 70% of the catch consisting
of 26 to 33 om long fish. For the period from March to December
the mean length was 28.2 cm. The bulk of the catch was made up
by the three-year-old fish of the good 1967 year-class (35.9%)
and the four-year-old fish of an equally good 1966 year-class,
with 11.6% of the catch consisting of two-year-olds and 10.1%

of five-~year-olds.
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Table 14, Percentage age composition of silver hake
catches 1in 4W in 1968~1970

Age Total Mean
1 2 3 4 5 6 7 8 g9 (® age

1968 0.3 11.1 31.9 34,9 15.7 5.3 0.7 0.1 - 100.0 3.7
1969 6.1 6.1 34,0 35,7 12,7 3.6 1.2 0.6 - 100.0 3.6
1970 700 1106 35.9 33.1 10.1 1.4 005 0-3 0-1 100.0 3-4

= A =k EE -k e W e EE TR EE A S o mm s ME M mr Em ew A e mm e mn mw wm mk e e

In 1971 the bulk of the catch is expected to consist of
the abundant 1967 year-class at the age of 4+ and the 1968
year-class at the age of 3+ which, according to the trawl sur-
vey in the August of 1970, is also an abundant year-class. The
abundance and catches of silver hake in 1971 are likely to
remain at a high level. The#is evidence indicating that in
1972 silver hake concentrations are also likely to be consi-
derable.

Haddock. There was no specialized haddock fishery in 1970,
They were caught in very small quantlties in fishing for other
speciea. The catch was 0.6 thousand tons which is 0.22% of the
total USSR catch in Subarea 4 in 1970.

Table 15. Haddock catches in Subarea 4 in
1962-1970 (th.tons)

Year 1962 1963 1964 1965 1966 1967 1968 1969 1970

Catch 2.6 3.7 5.5 45.5 20.6 0.7 0.6 0.2 0.6

—c————-n———-.a.———-———...-————_.———-q-_——_

No changes are expected in 1971. Haddock are likely to

be caught incidentally in silver hake and other FPisheries.

Argentine. The 1970 argentine catch declined and was
1.6 th.tons against 4.1 th.tons in 1969 (Table 16). The decli-
ne in argentine catches is explained by the closure of the
Browns Bank area in spring to protect haddock from being
caught on spawning grounds, As haddock are known to stay at
depths less than 70 m during this period while argentine are

to be found at the depth of 150-250 m the establishment of
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the boundary of the area closed to fisheries along the 100 m
isobath would make it possible to fish dense argentine concenf—
rations on the slopes of Browns Bank without doing any harm to

haddock concentrations on spawning grounds.

‘Pable 16. Argentine catches in Subarea 4 in
1963-1970 (th.tons)

Year 1963 1964 1965 1966 1967 1968 1969 1970

Catch 8,1 4.9 5.6 15,0 L a2 1.6 | 1.6

-— em wm A em e e mm wm s mm ME Am Em em W dm W wr e wmm em AN Ak SR e W e = = m

The argentine stock 1s abundant enough¥ to support a spe-

cialized fishery and to provide for better catches.

Herring. The 1970 herring cateh was 70.2 th.toms, i.e.
6.4 th.tons more than in 1969 (Table 17).

Table 17. Herring catches in Subarea 4 in
1962-1970 (th.tons).

Year 1962 1963 1964 1965 1966 1967 1968 1969 1970

Catch 0.9 2.7 2.7 D59 2.2 0.6 2.8 65.6 72.0

-— — - — - L] - "— -— -— -— - -— -— - -— -— — - -— - -~ - — - -— — - -— — -

Herring were mainly fished from late Februayy to mid.May
on the eastern slopes of Banquereau Bank and the northern slope
of Emerald Bank. In 1970. there was a redistribution of herring
fishery. In 1969 the main portion of the catch was obtained
on Banquereau Bank where herring were fished successfully with
pelagic trawls from vessels of the RTM "Atlantic" type and
with purse seines from the SRT- and SRTR-type vessels.

In 1970 herring concentrations on Banquereau Bank were
smaller and the major portion of the catch came from the
Emerald Bank area where herring were fished by SRT- and SRTR-

type vessels using purse seines.

B3
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On Banquereau Bank the bulk of the herring catch consisted
of 33-38 cm long fish (88%), with the mean length of 35.4 cm.
The Emerald Bank catches were dominated by smaller 27 to 35 cm
long herring (86%) with the mean length of 30.2 cm.

The major part of the.catoh on Banguereau Bank consisted
of 7+ to 14+ age groups whereas on Emerald Bank most ol the
fish caught belonged to age groups of 4+ to 9+ (Table 18).
Thus, herring in these two areas differ significantly in sige-
and age-~ compositions. Herring occurring on Banquereau Bank
and on Emerald Bank in winter and in spring are likely to be-
long to different populations, which is also supported by the
results of the otolith structure analysis of herring samples

from these areas.

Mackerel. Mackerel were obtained as by - eatch in ground-
fish fisheries. The 1970 catch was 3.9 th.tons, i.e. there was
practically no change as compared to 4.4 th.tons caught in
1969. The information available at present on stock abundance
and the areas of commercial concentrations of mackerel is
inadequate to give any Jjudgement on fishery prospects.

B. Specisl Eesearch Studiles.

I. Environmental Studies.

Four seasonal hydrographic surveys were conducted in Subarea4
in 1970 covering shelf waters from St.Plerre Bank to Browns
Bank inclusive. The surveys were conducted in January, April,
August and October. Observations included water temperature
and salinity measurements at standard depths. Figs.3 and 4 show
the Halifax section and that across Cabot Strait as an example
1llustrating seasonal patterns of water temperature distribution
The results of surveys indicate that in all seasons of 1970
water temperatures in Cabot Strait weréﬁigher than in 1969
and those in the Sambro Deep mnd Emerald Bank area were lower

than or close to the 1569 wvalues.,
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I1l. Biological Studies.

the otoliths of herring caught in March-April 1970 on Banque-
reau and Emerald Banks. It was found that 45% of the herring
sampled in the Emerald Bank area had otoliths with a wide
winter growth zone oconsisting of several laminated rings. On
Banquereau Bank the proportion of fish with such otolith
structure was 64%. Pronounced differences were also found in
the ratio of the otolith's length to its width (1/d). In the
Emerald Bank area this ratio 1in the 26 to 37 cm long herring
was 2.1-2,2 and in the Banquereau Bank area the ratio in the
24 to 38 cm long fish was 2.3-2.5 (Table 19). These data
suggest that different stocks are fished on Banquereau Bank

and on Emerald Bank in winter and spring.
Subarea 3

Annual catches are presented in Table 20,

A. Status of the Fisherles.

Silver hake. The 1970 silver hake catch on Georges Bank and

on the Nantucket shoal was 29.0 the.tons, which 1s the lowest USSR

catch on record since the biginning of this fishery.

Table 21. Silver hake catches in Subarea 5 in 1962-1970
(thousand tons)

Year 1962 1963 1964 1965 1966 1967 1968 1969 1970

Catch 41.9 107.4 167.3 28144 121,44 70.6 43,9 66.8 29.0

-_ = em am M G =8 m P dm owm ME Em WR @M b R e W wmmt TE mm we W e W e mm e am ok wm e

The decline in catches 1s explained by a further decrease
in stock abundance and by some reduction in fishing effort.

b the Ueruilmentl vn becond, peans
The decrease in stock abundance may be attributedYof a

number of poor year-classes. The major part of the 1970 catch

was taken from April to September on the shelf slopes between

B 6
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Black and Bur Canyons and from the Nantucket Shoal. There was
practically no speclealized fishery for silWer hake and they
were caught along with red hake, mackerel, herring, alewife
and other species, The main portion of the catch consisted fof
25 to 35 om long fish with the mean length during the entire
period of fishery of 28.6 cm. The predominant age groups were
one- to six-year_olds. On the average the proportion of age
group 1+ was 16.5%, that of age group 2+ was 13.3%, age group
J+ contributed 18.2%, age 4+ made up 27.6% and age 5+ 15.8%.

Table 22, Percentage age composition of silver hake
catches in Subarea 5 in 1968-1970.

A g e Mean
1 2 3 04 5 6 7 8 9 10 Total 28°

e o

1968 148 3.4 37.6 34,6 15,5 4.4 1.4 O.4 = 100.0 3.8
1969 1.3 14.6 33.2 2505 14.5 5.2 400 '102 005 - 100.0 3!8
1970 16.5 13,3 18,2 27.6 15.8 3,8 2.9 0.3 0.2 1¢Q0. 3.5

Year

GE R mm e e ER aEm wp mm MR EE A R R SR M W R ke S mis B mm mm mE e e e A mm e s

Unlike in previous gears there was a considerable increase
in the proportion of one-year-olds belonging to the 1969 yeawm-—
class. The results of abundance survey in the autumn of 1970
indicated that the 1969 year-class was slightly better than
other year-classes but on the whole the stock remains at a
low level.

Hestrictions of the silver hake flshery in the winter and
spring of 1970 and a considerable reduction of catches in 1967-
1970 do not seem to have resulted in any increase in the stock
abundance because the stock has declined due to natural causes
rather than under the effect of fishery. Restrictions of silver
hake fisheries do not seem to give any positive results, The
stock may improve 1f good year-classes should recruit to the
fishery as has been recently observed at Nova Scotla.

Haddock. The catch of haddock on Georges Bank was only
0.1 th.tons. Haddock were caught incidentally in fisheries for

other species (Table 23). At present the stock of haddock
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conslsts of poor year-classes and there are nc indications Qf;§3¢;-

the improvment of the stock in the nearest two yeats.

Table_23. Haddock catches in Subarea 5 in ,i

1962-1970 (thousand tons) S

' Yoar 1962 1963 1964 1965 1966 1967 1968 1969 1970 4, ks

= %

%&ﬁﬁ 1&1 2+% 5.5 81,9 48,9 243 1.4 + 0.1 . F:""_M"‘,:‘,:.:‘

Y !

ﬁﬁmm¢-um- ................ S S 55
. : b

M. In 1970 the red hake catch decreased sharply gi’
and was bnlx 6.5 th.tons against 45.0 th.tons in 1969 (Table ,ﬁ.'%:

24).

" Pgble 24, Red hake catches in Subarea 5 in i
1963-1970 (thousand tona). it

Pt
Xear 1983 1964 1965 1966 1967 1968 1969 1970

w

Catah 3¢5 36 58,5 82.9 I7.6 43 45.0 6.5

The main reason for the decrease in oatches is the same as

EETRE

in the silver hake fishery, i.e. & decline in stock abundance

due to the recruitment of poor yeare olasses. Another reason fg,
. R

18 a limitation of the fishery in the earlier part of the yeer."'

-

In 1970 red hake were largely fished on the Nantucket ehoal and “‘“
on the shelf slopes. The catochea consisted largely of 30 to 3905:5'
long fish (76%). They were aged 2 to 6 years, with three-year-

olds (63.8%) and four-year-olds (29.2%) predominating.

Table 25. Percentage age composition of red hake

caught in Subarea 5 in 1968-1970. Q

Year Age Total e

1 2_ 3 __&__5 6_ __7___8 9 b

; N __‘t-

1968 <~ 11.0 22,3 29.4 17.9 10.3 4,2 1.4 3.5 100,0 I
1969 3.4 17.5 2%5.8 3%.,4 7.6 0.3 - - - 100.0 -

1970 = 2.5 63.8 29,2 4.2 043 = = - 100.0 -~ !

- s sy S W GF W S W Ep WA SR SR me ue A -‘-“--”--------*1.

‘_.f‘:"ﬂ.

. S

The results of the autumn trawl survey in 1970 indicated .

that the abundance of the red hake stock was at a low levol.x' ﬁga:

s b vEh
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Herring, In 1970 herring catches on Georges Bank and on
the Nantucket shoal deoreased to 39.2 th.tons as compared to
100.5 th.tons in 1969 and 127.0 th.tons in 1968,

Table 26. Herring catches in Subarea 5 in
T 1962-1970 €th.tons).

Year 1962 1963 1964 1965 1966 1967 1968 1969 1970

Catoh 1511 97.3 13047 3643 11743 123.6 127.0 100.5 39,2

The main reason for the decline in catches 1s the decrease
in commercial concentrations due to lower stock abundance. The
lower catoh was also the result of the vessels transferring
their effort to mackerel which provided better catches. Herring
were largely fished by bottom trawls from Aoril through October,
The bulk of the catch was taken in the western part of Subarea 5
in April-May and on Georges Bank in July-October, The major part
of the catch consisted of herring at ages 4+ to 8+, 20,2% of
the cateh comsisted of the 1965 year-class at age 4+. 26.5% of
the 1965 year-class aged 5+, 17.7% of the 1964 year-class and
15.4% of the 1963 year-class.

Table 27. Percentage age composition of herring caught
in Subarea 5 in 1968-1970,

T ——— Pt e

Age
Total
LT 2 3 a5 6 7 8 910 _11_ 12
1968 042 4ot 9.0 203 19.5 39,1 7.6 0.2 100.0
1969 + 5e1 1443 33.6 2141 15,1 9.3 1.4 0.1  + +  100,0
1970 2.0 448 2042 2645 1427 158 10,9 4.8 0.6 0.4 100,0

Al) year-classes making up the basis of the commercial stock
are weak with the exception of the 1966 year-clasa which seems
to be of moderate strength. Judging by the catches of Juvenile
herring in the western Gulf of Maine in 1969 the 1967 and 1968
year-classes at the age of 2+ —-mnd 4+ were poor and therefore
no substantial 1mpro¢ient in steck abundance and catchea on

Georges Bank can be expected until 1972,

B 10
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Mackerel. Since 1968 the mackerel catoh im Subarea 5 has
followed an upward trend and the 1970 catoch of 56.4 th,tons is
the highest figure on record (Table 28).

Table 28. Mackerel catches in Subarea 5 in
1963-1970 (th.tons)

Year 9963 1964 4965 1966 1967 1968 1969 1970

Catch 0.9 0.5 245 5l 11.9 34,0 47 .5 5644

An increase in the mackerel catch can be attributed partZly
to a sharp increase in the stock abundance in the past three
years and partly to the intensification of fishing for mackerel
following a decline in herring stocks. Mackerel were mainly
fished with bottom trawls on the Nantucket shoal and Georges Banl
from April through December.

The length of the mackerel im catches ranged from 20 to
42 cm, with the bulk of the catch made up by the 28 to 34 cm
long fish (76%). The mean length was 30.8 cm. The rich 1966 and
1967 year-classes contributed about 81,7 percent of the catch
(Table 29).

Table 29. Percentage age composition of mackerel
caught 1in Subarea 5 in 1969-1970.

Year 4 _2__3 _ 4 5 6 7 8 _9 _10 _11_ _Total
1969 79.9 15.7 4ub 10040
1970 2.8 145 6146 2041 5.9 1.0 141 4.5 2.9 1.5 0.1 10040

As mackerel may live to reach the age of 9=11 years the
1966 and 1967 year-classes are likely to be abundant in catchds
in 1971,

B. Special Research Studies.

I. Environmental Studies.

In 1970 four seasonal hydrographic surveys were made on
Georges Bank and in the scuthern Gulf of Maine. The surveys

were conducted in January, April, August and November,

B11
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Figs.5 and 6 show the water temperature distribution in
two typical sections in the Grorges Bank area (across the East
Passage and along 70%°W). In all seasons the subsurface tempe-
ratures in the Gulf of Maine, the East Passage and in the George
ges Bank area were lower than 1n 1969, On the southern slopes
of Georges Bank the summer and autumn temperatures were higher

than in 1969,

II. Biological Studies,

Geogrges Bank herring spawning studies. In September and

October 1970 studies of the spawning of herring were continued
on northern Georges Bank. Investigators from USA and Canada
participated in the studies on board R/V "Albatross IV", The
R/V "Albatross IV'had the submergible "Pisces" on board.

Spawning ground surveys included:

1. Observations on the distribution of spawning concentra-
tions.,

2+ Location of aspawning grounds.

3. Estimation of spawning ground areas, the amount of eEggs,

laid, survival of eggs and loss through predation,

4o Observations over the distribution and drift of larvak
after hatching.

It was found that in 1970 spawning extended over a longer
period than in previous years, starting early in September and
continuing to late October. The spawning grounds located over
northern Georges Bank were almost the same as in previous years.
The total area under eggs was estimated to be 1.9 square kilo-
meters, the amount of egge lald was 6.9 th.tons and the spawn-
ing population was 12,0 th.toms. As compared to previous years
there was a considerable reduction in the area fnder eggs and
in the amount of eggs laid. The spawning population was esti-
mated to be 1.180 th.tons in 1964, 530 th.tons in 1965, 150 th.
tons in 1966, 130 th.tons in 1968, 60 th.tons in 1969 and only
12.0 th.tons in 1970, Unfortunately there is no information on

the amount of herring spawning on other spawning grounds,

B 12
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Egg survival appeared to be high, The proportion of dead
eggs in all samples was not found to be over 1.0%, Considerablq .
cod concentrations were observed on the spawning grounds, The
analysis of stomack contents indicated that cod were heavily
feeding on bherring eggs. Somewhat smaller numbers of flounder,
skate, haddock, starfish, sea urchin, Polychaeta and hermit
orabs were also observed on herring 8pawning grounds,

To study larval drift and environmental conditions ichthyo-
rlankton and zooplankton samples were taken and temperature
and salinity were mensured after the hatohing of larvae from
mid-Ooctober., In late October larvae were found to drift east-

ward from Spawning grounds,

Yellowtail flounder. On the basis of the material colleg.

ted during the Joint USSR=-US Groundfish Survey a comparison

was made of the abundance anad distridbution of the yellowtail
flounder populations in southern New England and on Georges
Bank. In southern New England yellowtail flounder occurred over
the area of 14,0 thesq.miles in 1968, 15.0th.sq.miles in 1969
and 12.0 th.sq.miles in 1870,

In southern New England the absolute abundance estimated
with the use of the catchability coefficient of 0,39 applied
by ReEdwards (1968) was 167.6 min f£ish in 1968, 160 mln 1in
1969 and only 100,0 mln in 1970, On Georges Bank the area of
occurrence did not change 8ignificantly and in 1968 to 1970
varied between 10,4 thesq.miles and 11,4 thesqemiles. The 1968
pPopulation of 66.8 mip fish dropped to 40.2 mln 1n 1970. The
comparison of the populations in these two areas showed that
in southern New England yellowtail flounder was 2,5 times more

abundant than on Georges Bank.,

>

gg;gg_ggggggg;gg_gg;!gx. From Augugst to October 1970 a
groundfish survey and trawl comparison experiments Were con-
ducted by the USSR and US investigators. The total number of
hauls made by the Soviet R/V "Kvant" w&s 330 including 70 expe~
rimental hauls, The trawl Survey covered the area from Banquerem

Rank to Cape Hatteras,

B 13
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Statistical Area 6

A+ Status of the Fisheries

sl demmpyee s

There was practically no ochange in the total USSR catch in
Statistiocal Area 6 ir 1970 (102.3 th.tons) as compared to the
1969 catch of 107.3 th.tons (Table 30). However there were sig-
nificant changes in the catches by species.

Table 30, USSR catches in Statistical Area 6 1in
1963~1970 (th.tons)

iear

Species 1963 1964 1965 1966 1967 1968 1969 1970
S1lver hake 4,2 169 17,3 92,9 18.6 15,0 702 3.0
Red hake 0.8 Bol 11,7 25,7 14.9 1.9 441 0.8
Herring 0.5 0.2 1.9 2.8 J3e2 16,1 38.2 22.4
Mackerel 0.3 0.1 0.1 142 61 T3 37.5 68,1
Other 244 2.6 244 Bl bel 1244 20,3 B,0
Tot;l 749 2842 33,4 1231 0 47 o1 527 107.3 102.3

Silver hake., In 1970 the silver hake catch followed a down-

ward trend and was only 3.0 th.tons against 7,2 th.tons in 1969,
15.0 th.tons in 1968, 18,6 th.tons in 1967 and 92,9 th,tons in
1966. The declining catech is attributed to a decrease in abun-
dance due to the poor 1966 and 1967 year-classes which formed
the basis of the commercial stock.

Another reason for the decline in the USSR silver hake
catch 1s the introduction of the closed season from January 1

to April 15 because prior to the introduction of this measure

Soviet vessels used to fish for silver hake in the first quarter
of the year. The data of the trawl survey conducted in the
autumn of 1970 indicate that in 1971 the abundance of silver
hake will remain at a low level.

Red hake. The 1970 red hake catch dropped to 0.8 th.tons
for the same reasons as the silver hake catch, l.e. the depres-

8lon of the stock abundance and the dosure of the area.

B 14
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The autumn survey data indicate that in 1971 the abundance
of red hake will remain at a low level.

Herring. The 1970 herring catch dropped to 22.4 thetons
against 38.1 th.tons in 1969, The drop in the catch is largely
attributed to a decline in stock abundance, Herring caught in
Statistical Area 6 belong to the same stock as those fished on
Georges Bank. No increase in abundance and ocatches may be
expected in the nearest future, Herring were fished at depths
of 40 to 70 m from Long Island to Norfolk. The herring caught
were predominantly at ages 5+ to 9+ (Table 34).

Table 31. Percentage age composition of herring
catches in Statistical j;ea 6 in 1968-1970.

Age
Year , 4 5 6 ” 8 9 Total

1968 0.8 1.2 hebh 26,9 37.4 27.7 106 - 100.,0
1969 042 642 10,3 30.2 18,8 1646 16,1 1.6 100.,0
1970 - 2.9 7.8 29.7 15.3 14.9 1#.5 14.9 100.0

--M-I----“—--—---——ﬂ---—-t—-—-----ﬂ---

Mackerel. In recent years commercial concentrations in
winter and spring have increased substantialy which contributed
to an increase in catcghes, The 1970 catch of 68,0 th.tons was
the highest on record as compared to 37.5 th.tons in 1969 and
7.3 th.tons in 1968 (Table 30).

Mackerel were fished from February to early May, The major
part of the catch was taken at Norfolk in February and May,
over the shelf from Norfolk to Hudson Canyon in April and at
Hudson in May,

The mackerel occurring in Statistiocal Area 6 in the earlier
part of the year belong to the same stock a8 those fished in

Subarea 5,

The catohes were dominated by the good year-classes of
1966 and 1967 (Table 32).

c1
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Table 32, Percentage age composition of mackerel
catches in Statistical Area 6 in 1970.

Age 1 2 3 4 5 6 7 &8 o 10

% 7.9 3e1 63,3 19,2 2,5 0.8 046 1,2 1¢1 0.3  190.0

The average proportion of the 1967 year-class at age 3+ was 63.3%
and that of 1966 at age 4+ was 19.2%. In 1971 the abundance of these

year-classes is expected to remain at a high level.
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Fig. 1. Size and age composition of cod in West Greenland divisions in 1970,
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