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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. 

Subarea 1 ----

A. St!!!!!-2!..!he !!sh!!ie! 

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

B. ~~£ial R!:l.!~ch S!!!2!~ 

I. !B!.!~~nt!L§.tu~!!!. 

In August-October standard hydrographio sections8-A, 10-A 
a.d11-A were worked by R/V "Persei III" and "P~rtion". As seen 

from Table 2 the water temperature in the warm component of 
the West Greenland Current and espeCially in the 0-'0 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 month earlier than in 1970. 

II. ~2&ioal Studie!. 

C 0-2. 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 ~ought higher oatches 
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. Spec1es oompos1t1on of the USSR catohes 
in the ICNAF area, 1969 and 1970 (tons). 

." ---- --- - 1970 -- ---- 1969' 
Speoies --Z----rr-- III 'IV ---y---- 1970 total· 

total ,----- ---------- -
Herring 72013 39173 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 6515 7680 46409 
Grenad1er 5980 468 22396 28844 1240. 
Flatfish 132 6268 31921 5705 4445 48471 82690 
Greenland halibut 444 2497 5195 8136 10J23 
Redfish 231 4296 58278 1J218 76023 775J1 
Wolffish 536 260 2 798 311 

, 
Ooe~out 20 895 915 20085 
Scup 93 93 214 
Alewife 10 131J5 13145 25147 
Mackerel 5 J987 56457 60449 51622 
Butterfish J J96 J99 9494 
Sea robin 1758 

Angler fish 839 2123 477 3439 7109 
Dogfish, soate 946 J862 6880 11688 19825 
Gobies 103 2230 2JJ3 
Atlant10 saury 1054 1054 
Menhaden 6 6 

Other fish 175 1529 5591 6486 2872 16653 2762 
Squid 4 830 655 1489 1247 
Other mollusks 408 410 818 

Total 7811 65423 185715 284048 166201 109198 875205 
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Table 1a. Species composition of the USSR clatches -------- in Northwest Atlantic, 1969 and 1970 (tons). 

----!o!ar----- -~affin---- Area 6 TOtal N.W. 
Species ICNAF area Is!~~___ _____________ _!11~!~ --------

1969 1970 1969 1970 1969 1970 1969 1970 ----- --- --- -- --- ----- ---- ----
Herring 166072 11186 J8210 22406 204282 1JJ592 
Argentine 5707 2614 5 5712 2614 
Cod 190882 11 J570 29 190882 11J599 
Haddock JOO 9J2 JOO 9J2 
Pollock 227 550 227 550 
Silver hake 113149 197913 71J8 J044 120287 2000957 
Red hake 46409 7680 4099 8J4 50508 8514 
Grenadier 12401 28844 2642 545 1504J 29J89 
Flatfish 82690 48471 898 1J2 8J588 4860J 
Greenland 
halibut 10J2J 81J6 813 215 111J6 8J51 
Redfish 775J1 7602J 90 77621 76023 
Wolffish J11 798 J11 798 
Ocean pout 20085 915 4J1 20516 915 
Scup 214 9J 260 72 474 165 
Alewife 25147 1 J145 10J80 5954 J5527 19099 
Mackerel 51622 60449 J756J 68026 89185 128475 
Butterfish 9494 J99 161J 8 11107 407 
Sea robin 1758 145 258 190J 258 
Angler fish 7109 J439 180 7289 34J9 
Dogfish, 

scate 19825 11688 245J 588 22278 12276 
Gobies 7465 2JJ3 468 320 7933 2653 
Atlantic 

saury 1054 1054 
Menhaden 6 6 
Other fish 24256 1665J 81 10 3276 666 27613 17329 
Squid 1247 1489 158 1405 1489 
Other 

mollusks 1041 818 1041 818 
Total 875265 709198 3536 799 107367 102308 986168 812305 
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~!ble~~ Average water temperature (oC) in the warm 
oomponent of the West Greenland Current. 

------------- - ----n-tll-rn -
Date Seo-

______ ~l!L_ !! 

tion 0-50 0-200 50-200 ,------ -
August .3, 1959 1Q""A 2.40 1.52 1.11 
August 19, 196) 10-A -,3 .82 2.62 2.20 
August 8-9, 1964 10-A .3.)1 '. 2.01 1.48 
August 10-12, 1967 10-A ).08" '. 1 • .36 0.56 
August 14-16, 1970 10-A 2.57 1.62 1.30 

-----
200-500 

3.40 
3 • .32 
3.51 
4.14 
4.0) 

---_._-------------------------------------
August 3, 1964 11-A 4.09 4.24 4.25 4.90 
August 16-18, 1969 11-A 2.20 2.00 1.90 4.J6 
August 4-5, 1970 11-A 1.95 1.48 1.29 4.06 

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

Sept. 13, 1961 8-A 7.52 6.85 6.66 5.52 
Sept. 2J-24, 1963 8-A 4.26 5.6J 6.14 5.59 
Sept. 1-2. 1970 8-A .3.86 4.24 4.37 4.73 

---------------------------------------------
Dot. 19-21, 1962 8-A 6.J2 6.12 6.06 5.04 
Oct. JO-J1, 196J 8-A 4.96 5.45 5.62 5.26 
Oct. 27-29, 1964 8-A 6.61 6.5J 6.52 5.39 
Oct. 16-19, 1965 8-A 6.59 6.27 6.17 5.60 
Dot. 25-26, 1970 8-A 2.82 4.07 4.49 5.13 

In April the ood on the western slopes of Frederikshaab 

and Danas Banks stayed at the depth of .350 to 400 m but some-

times formed concentrations in mid-layers. 

Very dense cod oonoentrations were looated on Nanortalik 

Bank in August. These might have been ood of the East Green

land stook which moved west of Cape Farewell to feed. In their 

growth rate the ood oaught on Nanortalik Bank were oonsiderab

ly inferior to those of other West Greenland banks. In August 

the mean length of six-year-olds was 55.6 om on Nanortalik 

Bank and 60.5 om on Danas Bank; the mean length of seven-year

olds -as 61.5 om on Nanortalik Bank and 69.7 cm on Danas Bank. 
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The size - and age oomposition of cod in trawl catches is 

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

were numerically predominant: those of 1965 (particularly in 

the north) and those of the 196) year-class (mainly in the 

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

can part of the catohes. 

Subare!L~ 

A. Statu~! the Fisheri~! 

The annual catch is given in Table J. 

Table J. Annual catch in Subarea 2 (metric tons). 

------- :=--::~QtaL.QatCli:D-ilntype !~siiels __ = ____ = 
Division Cod RedfiS~a¥!-! Green- Other Total 

fish land 
halibut --------- ---- ---- ---- ----- ------ --------

2G 9 - 4 1J 
2H 924 98 9J 80 40 12J5 
21 48896 4198 6175 2413 249J 64175 

Subarea 2 49829 4296 6268 2497 25JJ 6542J 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
B. §I!!.2iaL!!!!!!!2l!_~!!~~2! 

I. EnVironmental Studies. ------------

In late October hydrographi~ Section 8-A was made by R/V 

"Portion". Along the AB portion of the seotion over the L~bra

dor shelf (between 5Jo40'N, 550 44'W and 540 50'N, 5JoJ2'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. 

II. Bio1ggic!! StBdies. 

1. Cod. -
a. Len&!h-22mpis1ti2Do As seen from Table 5 the main part 

• of the trawl catches was made up by the cod rang1ng 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 young Labrador cod surveys in the prece~ing years (Table 8 ), 

~!!-~. Average water temperature (oe) along the AS 
portion of Section 8-A across Hamilton Inlet 
Bank (1 November). 

--- -- --- ----- ----- ---- ---- --- ------
Depth,m 1962 1964 196' 1966 1967 1968 1969 1970 -- --- --- --- --- --- ---- -------

0 .. 50 1.58 0.98 1.30 2.41 2.00 2.29 0.82 1.34 
50-200 1.34 -0.18 1.06 1.44 0.89 -0.18 0.36 0.31 

0-200 1.49 0.17 1.1 J 1.72 1.19 0.50 0.50 0.60 
200-500 1.70 0.98 2.47 0.95 0.31 1.64 

The length oompositions given in Table 5 show, apart from 

the major peak, a minor peak oaused 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-

dante 

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 con~entrate on 

the continental slope of South Labrador. In late February and 

March almost all mature cod move northward to the main spawning 

grounds, whioh accounts for a decrease in the mean length of 

the cod remaining in South Labrador. Usually at this time there 

is also a decrease in the catch per hour trawling. In Apxil 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. ~!~. 2,907 cod were marked with hydrostatic tags 

and released in Div.2J. 

c. !~!1-!!~!~_~~-Bat~~!!_~2~~~1!~ Total mortality 

rates (Z) for each year from 1961 to 1968 were calculated from 

the numbers (~) of fish of different ages in the mean catoh 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 compOsit1on of cod in trawl catches (~o) ------- at South Labrador (D1vo21), 1970 

--------------- ---------- ---~- ----------Length (em) January February March April --------- ------ ------- --------- -----------18-20 
21-23 
24-26 
27-29 
30-32 
33-35 
36-38 
39-41 
42-44 
45-47 
48-50 
51-53 
54-56 
57-59 
60-62 
63-65 
66-68 
69-71 
72-74 
75-77 
78-80 
81-83 
84-86 
87-89 
90-92 

Total (~) 
Number of f1sh 
Mean length (om) 

-
1 

4 

5 
16 
35 
58 

106 
100 

95 
113 
106 
111 

98 
64 
38 
23 
16 

6 

3 

2 

1000 
7487 

49.72 

-
1 

5 
10 
25 
51 
74 
93 
87 
89 

108 
111 
118 

87 
63 
37 
20 
10 

-

6 

2 

2 

1 

1000 
10022 

48.92 

5 
35 
60 
77 
82 

93 
93 
75 
60 
71 
75 
78 
68 
46 
33 
19 
13 

6 

4 

J 
1 

1 

1 

1 

1000 
9977 

45.00 

1 

14 
34 
18 
17 
21 
JJ 
45 
50 
56 
9:> 

112 
135 
120 

94 
61 

42 
25 
12 

8 

n 
1 

1 

1 

1 

1000 
3905 

51.9 

The total morta11ty rates were calculated only for the 
fish tully retained by the trawl (1.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 methoe 
of successive approximations (Beverton and Holt). The total 
fish1ng effort was transformed to the Spanish and Portuguese 
standard. The natural mortality rate was found to lie between 
0.080 and 0.343 with the mid-po1nt at 0.22. 

AS 



- 8 -

d. E22-!!!aerl-!2tba!1. 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 1970 and 1971. The catch per hour trawling 

is likely to be close to the 1968 level. This forecast is ba

sed on the following: 

1) the cod of the strong 1966 and 1967 year-classes will 

reach the commercial size and make a considerable 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 

commeroial concentrations (for details see the USSR Research 

Report to the 20th ICNAF meeting, Res.Doc.69!20)j 

3) in the earlier half of 197a, especially in February and 

March, the ice conditions in the Labrador area were very severe, 

which restricted the removal of cod by fisheries. 

§Jlli!.I~_2· 

A. Status of the Fisheries. ----------------
The annual catch is given in Table 6. 

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

----TOtar-ca!ch-t--vessera-of-arr-!--eS------ -------
Division - ,re::--~a::--niit=--Greenl~~---------

Cod nadier fish fish halibut Other Total 
--- --- ---- ---- ----- ------- ------ ------

3K 28278 
3L 194 
3N 20238 
30 8100 
3P 2693 
3M 494 

Subarea 3 59997 

22267 

72 
57 

22396 

6083 
185 

12926 
12795 
24153 

2136 
58278 

A9 

11768 4704 2648 75748 
395 183 23 1052 

17749 105 1738 52813 
1611 194 2306 25006 

336 9 1195 28386 
62 14 2706 

31921 5195 7924 185715 
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B. §l!ecial Re~!!£!L2tud!~~. 

I. En!!~~nt!L§tug~. 

Water temperature observations were made fllom R/Vs "Per

sei Ill", "Rossiya" and "Portion" along strtndard sections 7-A, 

6-A, 4-A, J-A, 1-A and 44-A. 

Table 7 shows water temperatures in May at the stations of 

Section J-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. 

Table 7. Average water temperature (oC) in the 0-200 m 
layer along Sections J-A and 4-A (May 15). 

Year 

1968 
1969 
1970 

----Section :r.:r--- ---Section-4=r----. -
--------------------- -------------------

Temperature Anomaly Temperature Anomaly 
--------- -------- --------- --------

1.85 + 1.J6 2.25 + 0.54 
0.80 + 0.J1 J.46 + 1.75 
0.44 - 0.05 2.05 + 0.J4 

II. Biological_§.J::!!di~. 

~ 

a. !OUng !!!~ survel. As in previous years a young cod 

survey was made in Subarea J (.by R/Vs "Persei" and "Rossiya"). 

Div.JK contains young fish of the Labrador stock brought at 

the larval stage by the Labrador Current from the north. The 

abundance of J-year-old fish in Div. JK provides the belt 

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 ~ 

that in Div. JK three-year-old (and four-year-old) fish of the 

1966 and 1967 year-classes were fairly numerous. 

A 10 
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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. 

-y;;;::- :::J.....lear -2" years -::: :=2:Z~arC 
olass 3K 3N 30 3K 3N 30 3K 3N 30 

4_l~!:!S --= 
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 5 1 24 4 1 
1962 1 1 7 2 8 2 15 18 2 6 1 
1963 1 1 1 1 5 1 36 30 1 17 7 J 
1964 1 41 24 3 137 13 8 7J 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 J 4 32 J2 14 
1968 1 6 18 6 109 28 
1969 1 2 4 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
On the southern slopes of Grand Bank (Div. JNO) 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 fish~!z-for~£!:~£. 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 efficiency of cod fisheries 

is likely to increase. 

c. Th!L!!!!!!2val bl fishiEii and_1he_!:!Lundance 2L£2d o!! 

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

(Res.Doc.70/46) desoribed the relationship between the removal 

by fish1ng and the subsequent efficiency of the Flemish Cap cod 

fisher1es. 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 1n the subsequent (fifth) year. However it is 

also evident from Fig.2 that in recent years the total cod 

catch on Flem1sh Cap followed a downward trend. Thus the effi-

ciency of trawl f1sheries may be expected to tend to 1ncrease. 

In fact, in February.March 1971 trawlers of some countries 

reported very good cod catches on Flemish Cap Bank (final 

eff1ciency data are not av.ilable yet). 

All 
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Haddock. --
The vertebraS number analysis shows that (roughout 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 1970 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 

----
Year
class 

1963 
1964 
1965 
1966 
1967 
1968 
1969 

at the age of 1 to 3 years per hour trawling 
with a survey trawl. 

--1----
-----~!~------ =--==g year~== ---,--- -------

-----~~!~------
3NO 3P JNO 3P 3NO 3P 

2 17 
4 55 6 153 

1 13 1 41 1 4 
3 110 8 191 1 20 

1 183 1 16 1 2 
4 25 8 10 

4 35 

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

RedUs!!. 

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

redfish (2!~!!!~ ~!~!!ll! !~!viB) 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 appe~ to 

have two peaks, which suggests that redfish of medium size may 
~E 

not stay close to the bottom and are less availabl~ bottom 

A 12 
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trawls than small and big fish. Some data on the size-age 

composition of the mentella-type redfish are presented in 

Tables 10 and 11. 

Table 10. Length composition of mentella-type 
redfish (~o) in Div. IN in June 1970. 

--------------- --------------------- ------------------
Length (om) Males Females 

------------------ ---------------- ------------------
19 

20 

21 

22 

2J 

24 

25 
26 

27 
28 
29 

JO 
J1 

J2 

JJ 

J4 

J5 
J6 

J7 

38 

39 
40 

41 

42 

43 
48 

Total (~) 
Nwnber of fish 
Mean length (cm) 

Markinei' --

1 

17 1 

17 J 
62 14 

92 J4 

116 27 
1 J4 31 

65 27 
86 4J 

103 J8 

72 41 

10) 54 

3~ 71 

31 132 

10 112 

14 112 

7 101 

10 51 

14 J7 

10 24 

J 

1000 

292 

26.87 

14 

10 

9 

7 
4 

1 

1000 

764 

J1.77 

2,572 fish were tagged with hydrostatic 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 (%0) 
- -- in Div. 3N in June 1970. 

----------- ------------ ------ -----------
Year-class (age) Males Females 

1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 

Total (~o) 
number of fish 
Mean age (years) 

(7) 
(8) 
(9) 

( 10) 
(11) 
(12) 
(13) 
(14) 
( 15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 

Subaf!!_!!: 

13 
67 
280 
280 
133 
147 

40 
27 
13 

1000 
75 

10.27 

A. Status of the Fisheries ------------.--
The annual catch is shown in Table 12. 

24 
49 
78 

102 
203 
213 
154 

83 
39 
10 
15 

5 
15 

5 
5 

1000 
206 

12.82 

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

----- -----=-=_f<)ta! oi1o~b.r-:::!:~ssels-of !!!Lti12~~==--=== 
Division -Flat= C d Red- SiIver Red- -ner- Other Total 

fish 0 hake hake fish ring 
-------- ------ ------ ~---- ------ ------ ------ ------ --------

4V 318 45 23 5111 4135 12456 543 22631 

4W 5286 2476 1120 158902 8699 59103 10543 255129 

4X 101 ~O 22 4903 384 454 414 628B 

Subarea 4 5705 2531 1165 168916 13218 72013 .20500 284048 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Silver hake. As in 1969, there was a considerable increase ----
in the silver h,.ke catohes on the Nova Sootian shelf in 1970. The 

1970 silver hake catch was 168.9 thousand tons against 46.) tho 

tons in 1969 and ).4 th.tons in 1968 (Table 1)). This is the 

highest silver hake catch on record since 1962. A decline in 

catches in 1964-1968 was followed by a considerable 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 it was low, the fleet 

transferring its effort to other species or other areas. 

Table 1). Silver hake catches in Div.4Y1 in 
1962-1970 (th.tons) 

---- --- --- --- --- ---- --- ---- -- --
Year 1962 196) 1964 1965 1966 1967 1968 1969 1970 

-- -- --- -- -'-- ----- ---- --- ----
Catch 8.0 12).0 81.0 50.0 10.) 2.5 ).4 46.) 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 Novascotian 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 )) cm 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-clasB ()5.9%) 

and the four-yea.r-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. 

81 
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Table 14. Peroentage age composition of silver hake 
catches in 4W in 1968-1970 

-- -- A2i --- -- -- --- --- --
Year 1 2 -;---~--;-----~--;---8--9-- ~~5al 

--- --- ---- -- --- --- --- --- --- ----
1968 0.) 

1969 6.1 

1970 7.0 

11.1 )1.9 )4.9 15.7 5.) 

6.1 34.0 35.7 12.7 ).6 

11.6 )5.9 )).1 10.1 1.4 

0.7 

1 .2 

0.5 

0.1 

0.6 

0.) 0.1 

100.0 

100.0 

100.0 

Mean-
age 

3.7 

3.6 

3.4 

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 )+ whioh, according to the trawl sur

vey in the August of 1970, is also an abundant year-class. The 

abundance and catohes of silver hake in 1971 are likely to 

remain at a high level. Th~is evidenoe 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 quantities in fishing for other 

species. The catch was 0.6 thousand tons which is 0.22% of the 

total USSR catch in Subarea 4 in 1970. 

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

-- -- --- ---- ---- ---- --- --- ----
Year 1962 196) 1964 1965 1966 1967 1968 1969 1970 ---- -- ---- ---- ---- -- ---- --- ----- -----
Catch 2.6 ).7 5.5 45.5 20.6 0.7 0.6 0.2 0.6 

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

~o changes are expected in 1971. Haddook are likely to 

be oaught incidentally in silver hake and other fisheries. 

Ar&~ntine. The 1970 argentine oatoh declined and was 

1.6 th.tons against 4.1 th.tons in 1969 (Table 16). The decli-

ne in argentine oatohes is explained by the closure of the 

Browns Bank area in spring to protect haddook from being 

oaught on spawning grounds. As haddook 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 concen~-

rations on the slopes of Browns Bank without doing any harm to 

haddock concentrations on spawning grounds. 

Table 16. Argentine catches in Subarea 4 in 
-------- 196)-1970 (th.tons) 

---- -- ---- ----- ----- ------ ----
Year 1963 1964 1965 1966 1967 1968 1969 1970 ---- ------ ------ ------ ------ ----- ------ ------ ---
Catch 8.1 4.9 5.6 15.0 4.2 1.6 4.1 1.6 

The argentine stock is abundant enough' to support a spe

cialized fishery and to provide for better catches. 

Herri~. The 1970 herring catoh was 70.2 th.tons, 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 5.9 2.2 0.6 2.8 65.6 72.0 

Herring were mainly fished from late Februa~y to mid.May 

on the eastern slopes of Banquereau Bank and the northern slopr 

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 R'l'M "Atlantic" type and 

with purse seines from the SRT- and SR!R-tTPe vessels. 

In 1970 herring oonoentrations 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 SHTR-

type vessels using purse seines. 

93 ____ .1 __ 
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On Banquereau Bank the bulk of the herring catch consisted 

of JJ-Ja cm long fish (aa~), with the mean length of J5.4 cm. 

The Emerald Bank catohes were dominated by smaller 27 to J5 cm 

long herring (a6~) with the mean length of JO.2 cm. 

The major part of the catoh on BBn4uereau Bank consisted 

of 7+ to 14+ age groups whereas on Emerald Bank most of the 

fish caught belonged to age groups of 4+ to 9+ (Table 1a). 

Thus, herring in these two areas 4iffer significantly in size

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 - satch in ground

fish fisheries. The 1970 catch was J.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 commeroial concentrations of mackerel iE 

inadequate to give any judgement Oll fishery prospects. 

B. 2ID!.£!aL!!~~!!:roh _21l!£ll!!. • 

I. Environmental Studies. --------------
Four seasonal hydrographio surveys were conducted in Subarea4 

in 1970 covering shelf waters from St.Pierre Dank to Browns 

Bank inclusive. The surveys were conducted in Janu:try, April, 

August and October. Observations included water temperature 

and salinity measurements at standard depths. Figs.J and 4 show 

the Halifax section and that across Cabot Strait as an example 

illustrating seasonal patterns of water temperature distributlan 

The results of surveys indicate that in all seasons of 1970 

water temperatures in Cabot Strait Wer~igher than in 1969 

and those in the Sambro Deep and Emerald Bank area were lower 

than or close to the 1969 values. 
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II. ~10l2g1caL~~1~. 

~~f!~g. To identify herring stocks a comparison was made of 

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~ank area had otoliths with a wide 

winter growth zone oonsisting 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 (lid). In the 

Emerald Bank area this ratio in the 26 to 37 em long herring 

was 2.1-2.2 and in the Banquereau Bank area the ratio in the 

24 to )8 cm long fish was 2.J-2.5 (Table 19). These data 

suggest that different stocks are fished on Banquereau Bank 

and on Emerald Bank in winter and spring. 

§!!:e!ll:!!:_~ 

Annual catches are presented in Table 20. 

A. Stlli!LQ.Lll~_~1.!!£ill~!!. 

Silver hake. The 1970 silver hake catch on Georges Bank and -------
on the Nantucket shoal was 29.0 th.tons, which is the lowest USSR 

catch on record since the b~inning of this fishery. 

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

Year 1962 196J 1964 1965 1966 1967 1968 1969 1970 

Catch 41.9 107.4 167.) 281.4 121.4 70.6 43.9 66.8 29.0 

The decline in catches is explained by a further decrease 

in stock abundanoe and by some reduction in fishing effort • 

. ~ +iu Utkl,Utw..t .... t, Vn tu., ..... { ~~!d 
The decrease in stock abundance may be attributed\(c)f a 

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

was taken from April to September on the shelf slopes between 
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Black and Bur Canyons and from the Nantucket Shoal. There was 

practically no speciealized fishery for silyer hake and they 

were caught along with red hake, mackerel, herring, alewife 

and other species. The main portion of the catch consisted tof 

25 to J5 em 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 1J.J%, age group 

J+ contributed 18.2~, age 4+ made up 27.6% and age 5+ 15.8%. 

-
Year 

--
1968 
1969 
1970 

!!~!~g~_ Percentage age composition of stIver hake 
catches in Subarea 5 in 1968-1970. 

=--=-===_== ___ ,luCe-_===_=--==-=_=--=_===_= __ Mean 
1 2 J 4 5 6 7 8 9 1 0 Total age --- --- --
1.8 J.4 J7.6 J4.6 15.5 4.4 1.4 0.9 0.4 100.0 J.8 
1.J 14.6 JJ.2 25.5 14.5 5.2 4.0 1.2 0.5 100.0 J.8 

16.5 1J.J 18.2 27.6 15.8 J.8 2.9 1 .4 0.3 0.2 1QQO. J.5 

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

Unlike in previous .ears there was a considerable increase 

in the proportion of one-year-olds belonging to the 1969 year

class. The results of abundanoe 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. 

Restrictions of the silver hake fishery 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 if good year-classes should reoruit to the 

fishery as has been recently observed at Nova Scotia. 

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

other species (Table 2J). At present the stock of haddook 

B8 
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indications 'Q<> :/t C
. 

.L "", .~ , cons1sts of poor year-classes and there are no 

the 1mprovment of the stook in the nearest two yeats. 

Table 2;3. Haddock catches in Subarea 5 in 
1962-1970 (thousand tons) . " 

, .-, 
.'", ~ · ~ .. 

* ' . ~'~ .. . , 
'f .. 

, 
; ''';l 
-;'''~., . -:~~ . ~i, ~,~2 1%, 1964 1965 _ ~96~_ ~96~ ~96~_ ~::69 ~::~\.~Mlt 

.",~~ Hi 2.4 5.5 81.9 48.9 2.) 1.4 -to 0.1 .;-t 
'.~",j'.\i~'" ,~, .. '~:' .. ':~ 

l'- .... r·~1, ..... £ .. ---"".,:'. - - - - - - - - - - - - - - - - - __ -, __ ..... ~.,;,,~~ 
"~' '~'~.-;~:-., . ~.~ .. 

.:' .. liel,b'!re. In 1970 the red hake catch decreased sharply 
.\ry?. \ 

~t· . ..., oDl.t 6.5 th.tons against 45.0 th.tons in 1969 (Table 

2't) • 

. . Table 24. Red hake catohes in Subarea 5 in 
196)-1970 (thousand tons). 

-- --- -- -- -- ------.....,.....---------

. 'IUZO 196·) 1964 1965 1966 1967 1968 1969 1970 -- ----- --- --- ----- ---
Cat oil ).5 ).6 58.5 82.9 )7.6 4.) 45.0 6.5 

-- -

.• .! 

t , ~. 
.;. 
~ 

• 

~ ... , 
.H 

•• --
The aa,in reason for the decrease in oatohes is the same as 

in the sllTer hake fishery, i.e. a decline in stock abundanoe 

due to the reoruitment of poor year_ classes. Another reason 

1s a 1~tat1on of the fishery in the earlier part of the ye~r.~ 

, 
~" 

~~l 
.1. 

. .. 

· . . :. .. "- ..•. 
In 1970 red hake were largely fished all the Nantucket shoal aed ~~;;.:! 

~ -.,~t,~, 
on the shelf slopes. The catches oonsisted largely of 30 to .3%. ,::/' 

'( 
long f1sh (76$). They were aged 2 to 6 years, with three-year-

aIds (63.8$) and four-year-olds (29.2$) predominating. 

Table &2. Peroentage age composition of red hake 
oaught in Subarea 5 in 1968-1970. 

- - -- - -- -XS- --- --- - ----Year _____________ e_____ -------------- Total 
12.3 4 5678 9 - --- -- -- -- --- --- ----- ---

1968 - 11.0 22.3 29.4 17.9 10 • .3 4.2 1.4 ).5 100.0 
1969 ).4 17.5 ".8 .3'.4 7.6 0.) - - 100.0 
1970 - 2.5 6.3.8 29.2 4.2 0.3 - - 100.0 

- - - - - - -- - - - -
!he re.ults of the autumn trawl 8urTey in 1970 indioated 

that the abundance of the red hake stock was at a low leTel •. 

~L 

• 

. , 

" ~r 
'" 

t ,. " 

~. 

'.~'\ .... : ... " : .,:~ 
~ 

~ , 
.'~. ' 
" .• ~1,; . . .. , 
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•. ''',>- .. -': '-; 1 

89 --~~'':''.' 



- 23 -

Her~~ In 1970 herring oatohes on Georges Bank and on 
the Nantuoket shoal decreased to )9.2 th.tons as compared to 
100.5 th.tons in 1969 and 127.0 th.tons in 1968. 

Table 26. Herring catohes in Subarea 5 in -------- 1962-1970 tth.tons). 

-- --- ----- -- ---- ---- ----- -- ---- ------Year 1962 196) 1964 1965 1966 1967 1968 1969 1970 ---- ---- ---- --- ---- --- ---- ----- ----- -----
Catoh 151.1 97.) 1)0.7 )6.) 117.) 12).6 127.0 100.5 )9.2 

- - -
The main reason for the decline in catches is the decrease 

in oommercial conoentrations due to lcwer stock abundanoe. The 
lower oatoh was also the re8ult of the vessels transferring 
their effort to mackerel which provided better catches. Herring 
were largely fished by bottom tn1fll:s from April through October. 
fhe bulk of the catch was taken in the western part of Subarea 5 
in April-May and on Georges Ba;nk in July-October. The major part 
of the catch consisted of herring at ages 4+ to 8-r. 20.2% of 
the oatoh oo~sisted of the 1966 year-class at age 4+. 26.5~ of 
the 1965 year-class aged '+, 1707% of the 1964 year-olass and 
1,.4~ of the 196) year-clas8. 

Year 

1968 
1969 

1970 

Table 27. Peroentage age oomposition of herring caught in Subarea 5 in 1968-1970. 

- -__ -=--==- Age =-_=_=- _______ _ 
2 -

0.2 

+ 
2.0 

) 4 , 6 7 8 9 10 11 12 --- -- --- ---- ---- --- ---- ---- --- ---
4.1 9.0 20.J 19.' )9.1 
5.1 14.) )J.6 21.1 15.1 
4.8 20.2 26.5 14.7 15 •• 

7.6 0.2 
9.) 1.4 

10.9 4.8 

0.1 

0.6 
+ 
0.1 

+ 

Total 

100.0 
100.0 
100.0 

All year-olas8es making up the basis of the commercial stook 
are weak with the exoeption of the 1966 year-class which seems 
to be of moderate strength. Judging by the oatches of juvenile 
herring in the western Gulf of Maine in 1969 the 1967 and 1968 
year-classes at the age of 2+ ·.and 1+ were poor and therefore 
no substantial impro~ent in stook abundanoe and oatohes on 
Georges Bank oan be expeoted until 1972. 

B 10 
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Maok!!!!. Sinoe 1968 the .aokerel oatoh in Subarea 5 has 

followed an upward trend and the 1970 catoh of 56.4 th.tons is 

the highest figure on record (Table 28). 

Table 28. --- Maokerel oatches in Subarea 5 in 
1963-1970 (th.tons) 

--- --- -- --- ---- --- --- -----
Year 1'~3 1964 1965 1966 1967 1968 1969 1970 
--- --- ---- ----- ----- ------ ------ --- ----
Catch 0.9 0.5 2.5 5.4 11.9 34.0 47.5 56.4 

- -- - - -

An increase in the mackerel catch can be attributed parttly 

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. Maokerel were mainly 

fished with bottom trawls on the Nantucket shoal and Georges Baru 

from April through December. 

The length of the mackerel in 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 oontributed about 81.7 percent of the catch 

(Table 29). 

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

===-=--==-:::=-:--=:-::~!::-=:=-:::-:::-:::-=::: 
Year 1 2 3 4 5 6 7 8 9 10 11 -- -- --- - -- --- --- --- --- ----
1969 79.9 1507 4.4 

Total 

100.0 

1970 2.8 1.5 61.6 20.1 5.9 1.0 1.1 1.5 2.9 105 0.1 100.0 

- -
As mackerel may live to reach the age of 9-11 years the 

1966 and 1967 year-classes are likely to be abundant in oatchas 

in 1971. 

B. §l!!Hl.!!LRes£!!:.Q~LSt!!~!~. 

I. !!!!!!£!!!!~.!!L~l!!~ill. 

In 1970 four seasonal hydrographic surveys were made on 

Georges Bank and in the southern Gulf of Maine. The surveys 

were conducted in January, April, August and November. 

811 
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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 70oW). In all seasons the subsurface tempe
ratures in the Gulf of Maine, the East Passage and in the Geor~e 
ges Bank area were lower than in 1969. On the southern slopes 
of Georges Bank the summer and autumn temperatures were higher 
than in 1969. 

II. ~!~logi£!l_§i~!!!. 

Geo8!8!~_~!E~B£!!iB&-~~!~!E&-~!~£1!~. 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 nAlbatross IV"had the submergible "Pisces" on board. 

Spawning ground surveys included: 

1. Observations on the distribution of spawning concentra
tions. 

2. Location of spawnIng grounds. 

J. Estimation of spawning ground areas, the amount of eggs~ 
laid, survival of eggs and loss through predation. 

4. Observations over the distribution and drift of larva~ 
after hatching. 

It was found that in 1970 spawning ext~nded 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 eggs laid was 6.9 th.tons and the spawn
ing popUlation was 12.0 th.tons. As compared to previous years 
there was a considerable reduction in the area tnder eggs and 
in the amount of eggs laid. The spawning population was esti
mated to be 1.180 th.tons in 1964, 5)0 th.tons in 1965, 150 tho 
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. 
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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~. Considerabl~ 
ood conoentrations were observed on the spawn1ng grounds. The 
analysis of stomack oontents ind1cated that cod were heavily 
feeding on herring eggs. Somewhat smaller numbers of flounder, 
skate, haddock, starf1sh, sea urchin, Polychaeta and hermit 
orabs were also observed on herring spawn1ng grounds. 

To atudy larval dr1ft and enWironmental conditions ichthyoplankton and zooplankton samples were taken and temperature 
and salinity were measured after the hatohing of larvae from 
mid-Ootober. In late Ootober larvae were found to drift east-
ward from spawn1ng grounds. 

Yellowtail flounder. On the bas1s of the material colleo-------------
ted during the Joint USSR-US Groundfish Survey a comparison 
was made of the abundance and d1stribution of the yellowta1l 
flounder populations in southern New England and on Georges 
Bank. In southern New England yellowtail flounder occurred over 
the area of 14.0 th.sq.miles in 1968, 15.0th.sq.miles in 1969 
and 12.0 th.sq.miles in 1970. 

In southern New England the absolute abundanoe estimated 
with the use of the catchabI11ty coeffic1ent of 0.39 applied 
by R.Edwards (1968) was 167.6 mIn fish 1n 1968, 160 mln in 
1969 and only 100.0 mln in 1970. On Georges Bank the area of 
ooourrence dId not change signifioantly and in 1968 to 1970 
varIed between 10.4 th.sq.miles and 11.4 th.sq.miles. The 1968 
populat10n of 66.8 mln fish dropped to 40.2 mIn 1n 1970. The 
comparison of the populat1ons in these two areas showed that 
in southern N~ England yellowtail flounder was 2.5 times more 
abundant than on Georges Bank. 

• ~U!:2.!!nd!!!!Lru!!Te'y. From Augutst to October 1970 a 
groundfish survey and trawl comparison experiments were con-
duoted by the USSR and US investigators. The total number of 
hauls made by the Soviet R/V "Kvant" was JJO Inoluding 70 expe-
rimental hauls. The trawl survey covered the area from Banquere.a Bank to Cape Hatteras. 
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Statistical Area 6 ------ -

A. Status of the Fisheries -------------
There was practically no ohange in the total USSR catch in 

Statistioal Area 6 in 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 speoies. 

Table 30. USSR oatches in Statistical Area 6 in 
1963-1970 (th.tons) 

---------- -- -- -Year -------Speoies 1963 1964 1965 1966 1967 1968 1969 1970 ------ --- -- --- -- -- ---- --- ---
S1lver hake 4.2 16.9 17.3 92.9 18.6 15.0 7.2 3.0 
Red hake 0.8 8.4 11.7 25.7 14.9 1.9 4.1 0.8 
Herring 0.5 0.2 1.9 2.8 3.2 16.1 38.2 22.4 
Mackerel 0.3 0.1 0.1 1.2 6.1 7.3 37.5 68.1 
Other 2.1 2.6 2.4 8.4 4.3 12.4 20.3 8.0 --------------------------------------------. 

Tot~ 7.9 28.2 33.4 131.0 47.1 52.7 107.3 102.3 

- -. 
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 catoh 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 is the introduction of the closed season from January 1 
to April 15 because prior to the introduction of this measure 
SOTiet Tessels used to fish for silver hake in the first quarter 
of the year. The data of the trawl survey conduoted in the 
autumn of 1970 indioate that in 1971 the abundance of silver 
hake will remain at a low level. 

Red hake. The 1970 red hake catoh dropped to 0.8 th.tons ---
for the same reasons as the silTer hake oatoh, i.e. the depres
sion of the stock abundanoe and the e?o8ure of the area. 

B 14 



- 28 -

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

~~!rins. The 1970 herring catch dropped to 22.4 th.tons 
against )8.1 th.tons in 1969. The drop in the catch is largely 
attributed to a deoline in stock abundanoe. Herring caught in 
Statistical Area 6 belong to the same stook as those fished on 
Georges Bank. No inorease in abundanoe and oatches 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 )1). 

Table )1. ---- Percentage age oomposit+on of herring catches in Statistical Alea 6 in 1968-1970. 

-- - -- --A --- --- - --- ----, ____ ., __ Y!.._______________ T 
:~~ ..L 2 ___ L 2-___ 2 ___ ..1.-__ ~ ___ 2- _~tal_ 
1968 

1969 

1970 

0.8 1.2 4.4 26.9 )7.4 27.7 1.6 

0.2 6.2 10.) )0.2 18.8 16.6 16.1 

- 1.9 7.8 29.7 15.) 14.9 14.5 

-
1.6 

14.9 

- - --- - - ---

100.0 

100.0 

100.0 

Mackerel. In recent years commercial concentrations in ---
winter and spring have increased substantialy which contributed 
to an increase in catches. The 1970 catch of 68.0 th.tons was 
the highest on record as compared to )7.5 th.tons in 1969 and 
7.) th.tons in 1968 (Table )0). 

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 1n Statistioal Area 6 in the earlier 
part of the year belong to the same stock as those fished in 
Subarea 5. 

The catches were dominated by the good year-olasses of 
1966 and 1967 (Table )2). 
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Table 32. Peroentage age oomposition of maokerel catch.s in Statistical Area 6 in 1970. 

---- --- -- - - - --- ---Age 1 2 3 4 5 6 . 7 8 9 10 TotU ----- ------
~ 7.9 3.1 63.3 19.2 2.5 0.8 0.6 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 
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Fig. 1. Size and age composition of cod in West Greenland divisions in 1970. 
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