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

The increase of the total catch was mainly due to growth
in catches of cod trom 167,987 tons in 1967 to 245,95 tons in
1904, of mackerel from 11969 tons in 1967 to 42522 tons in
1968, of grenadier from 12902 tons in 1967 to 26812 in 1905,
of flounders Irom 61ﬂ17 tons in 1967 to 99?144 tons in 1408
and of some othner species,

Catches of ailver hake decreased congliderably from
72,460 tons in 196/ wup to 42299 ton in 1969, and those of
haddock - trom gjas tons in 14967 to 5159 toms in 19638,

Subareal

A, Status of the rishoriqg

One commercial BMRT in March - June and one fish
finding trawler in January-February were working, Their

total catch made 2309 tons, mainly of cod,

B, Special research studies

1.Environmental Studies

The tish tinding trawler “Volgograd" worked partially
the staundard hydrographic secton 8-i lying petween the
Paints 59°24'N, 44°24'gang 58°09'N, 46%55', vhat paxrt of
the hygrographic section characterizes the Atlantic COmpo-~
nent of the West-Greenland Current, The water temperature

in the iayer (O~-50 n was 4.28°C, in the layer 0-200 m 4,29%C,
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50-200 n - 4,30°C and in this one in the layer 200-500 m -
4,37°C, Comparing the data with those of 1964,1it ie poasible
to note that in January 1968, the water temperature in the
layers 0-50 m, 50-200 m, 0~-200 m was higher correspondingly
1°C, 0.40°C, 0,63°C, and in the layer 200-500 m it was
practically the same, as in January 1964,

1T, Biological studies

1. -COD

a) Age composition

As is evident from Table 2, 1962 and 1963 year — classes
prevalled in number in Div, 1C and 1D; 1961, 1962 and 1963
year -~ classes prevailed in number in Div, 1E, the 1960
year-class was particularly rich, The 1962 and 1963 year-classes
are, apparently, average by their strength; rich year-classes,
1960 and 1961, decreased greatly in their abundance due to the
intensive tishery and natural. mortality.

Throughout the period from January to april, a relative
number of the young specimens increased in Div, 1C and 1D,
that was caused by the fact that mature cod lett fishing
grounds for spawning.

In April, a series of trawlings was made with mid-water

trawl at the Holsteinborg Area, in June - at the Frederikshaub

Area,
The age -~ size composition in cod catches was the same as in

bottom trawl catches (immature - at the Holsteinborg Araa, maturg,
post~spawned ~ at the Prederikshaab Bank).

In comparisen with 1967, the total fish catch by the
USSR trawl fleet became three timee as hish, mainly due to a
succesaful cod fishery in Div, 2J in the first half of the

year, The average catich per hour trawling increased considerably

from 2,05 to 5 metriec tons,
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B, Special Research Studies

I. Environmental Studies

In November-becember, the fish tinding vessel "Neptun"
made a hydrolOgica; section 8-=A along damilton Inlet Bank
(between stations 53°40' N, 55°44'W and 54°50'N, 53°32'W),
Lata on water temperature for different years by November 1

are shown in Table 4,

Tavle 4
Averages water temperature (°C) along the
section 8-A (Hamilton Inlet Bank) by
Hovember 1
Averagel Anomal
Depth 1958 | 1962| 1964 | 1965 | 1906 | 1967| 196s] long~ J
term 1968
mean
0-50 T1e28 1,58] 0.98 | 1,30 | .41 2,00) 2,29 1.09 0,60
50—200 0.59 1-% "’0.18 ‘1006 1'% 0089 "'0018 01'71 —0089
0-200 0.79] 1.49] 0,17 1213 1172 1.19 U501 1,00 -0,50
200"500 - 1!?0 0-98 - 80”"? 0.95 0051 1.2& —0.9?

Those data show that ihe water temperature timed to
November 1, was in 1968 much luwer than the long — term
mean for all the layers {except 1or the surface'one). It
wags causeu by a higher iatensity of the cold componeat of
the Labraaor Current.

To the end of Decembsr 1966 and in January 1909, near—
bottom waters with cvempervature below 2°C spreaqed easterner
than Ghose in uhe same monbhg, 1965-1904 and 1960~-1967,

. The waler icmporuture in winter 1968-1964 was aluocst Lhe
] sane us in 1964-1967, Apparently, the waler Gompoerabure in
1969 will be much below Lhe nerm, as it was In 1965,
More detailed description of hydrograpuycal conditions

in Subarea 2 are given ia a special report by Burmakin,

cs8



II, Biological Studies
1. Cod

a, Age composition

Table 5 shows the age composition of cod in Soviet
trawl catches for a series of years in April-May, South
Labrador. In April-May, ¢od of all the commercial ages are
keeping in the South Labrador area: mature, migrating to
the south after the spawning period and immature spent
winter on the continental slope. As seen Irom the Taple,
the individuals of 1961, 1962 and 1963 year-classes prevailed
in number in the commercial stock of the uLabrador cod of
1968, The strength of the mentioned year-classes 1s somewhat

higher than the average level, that is also confirmed by the

data on the counting of the young cod (Table 7). The youngs
of the Labfador cod at the age 2+, 3+ are keeping in Div. 3K,
they were earlier brought there with the current from the
northern apawning areas. Tahle 7 shows that cod of I96I, 1962
and I963 year-classes were abundaut enough, The recruitmernt
of commercial size cod stock with the grown fish of the
mentioned year-cleseea increassed the density of cod concentra-
tiona exploited by trawl fleet in the first half, 1968.
Besides that, the decrease in temperature of water column
favoured mass cod distrjbution to the south, that also helped
the operutions of irawl fleet.

A gradual change of the age composition of the Labrador
cod in the first years of the intensive trawl fishery is
shown in Table 5 - a relative number of I0-year-olde and
of the elder ones became scarcer. Then, to the middle of the
current ten year period a mobile equilibrium between the
stock recruitment and its commercial mortality was established;
the mesn age of cod in trawl catches fluctuated, but the trend
to further decrease was nat observed there. The commercial
catches are usually based on the cod at the age of 5, 6, 7 and

8 years old.
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2. Grenadier (Mecrurus rupedtris)

To the end of August some fishing vessels BMRT type
exploited grenadier atocks in the watera of the continental
alope of the Central and North Labrador, depths 550-80C m,
The average catch per day made 38.5 tons. Individuals from
22 em to 97 cm in length with peak 69-7I cm were observed
in catches. In October and November, the fishery of grenadier
was conducted in the pame areas, males were more abundant
than females at all the depths (of 5218 cutted fish males
were 58,7%). No one grenadier wae caught at the atage close
to spawning.

At the continental slope of the North Labrador fat
content of grenadier (relation of the liver weight to
weight of the whole fish, i1 %) sharply decressed from October
io November. Undoubtedly, cie grenadier concentration wag
replaced by snother ome due to the proceas of ite mase

migrations.

Subaraag 3
A. Stutua of the Fisheries

The annual catch is given in Teble 6.
Iable 6

Annual caich and catch per Lour trawling, Subares 3 (in tons)

Div.

Total catch by trewl of all iypes Average
Cod Grenadier Reﬁfiaﬁ Floundera Helibut Others Total catchper

hour
: trawling
3K 33317 23537 2218 8765 6091 2697 76625 2.13
3L 764 54 109 433 27 53 1490 .74
wm 372 14 4686 T I 187 9097 I.32
3N 46588 469 14686 25638 352 520I 92984 1.28
3o J2232 - 6364 15932 209 4576 59313 -
3P I55I2 69 3939 10931 140 2226 32867 0.97
Subaregs
3 132285 24143 32002 62136 6820 14940 272376 I.%90

clu
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In comparison with 1967, the total catch from Subarea 3
increased slightly. The catches of grenadier became greater

in Div. 3](-

B. Special Reasearch Studies

I. Epvironmentel Studies

In April-June, R/V Rosiia accoumplished hydrological
obaservatione on Grand Bank, North Newfoundland Bank, as well
a8 on the Flemish Cap Bank.-

There was obaerved the warming influence of Gulf Stream
on the southern slopes of Grand Bank, where the near-bottom
temperature reached 8-10°C, whereas in the years with normel
thermal conditions it did not exceed 6-7°C.

Water temperature on Flemish Cap Bank was higher than
in 1961, 1962, 1966 and 1967, but on the HorthNewfoundlend
Bank it beceme 0.6°-I.0°C bzlow rate (influenced by the
intégification of the Labraior Current).

Hydrological conditions in Subarea 3 are described in

details in & special report by Burmekin.

Il. Biological studies
I. Ced

As previously, in 1968 the counting of the yound cod
wag made in Subgrea 3 (Table 7). It was determined that
the abundance of the youngs of 1965 at the age 2+ and 1966
(at the age I+) was high enough in the areas 3N, 30 &nd 3P.

Cod of I963 and 1964 year-classés prevailed in commer-
cial catches from southern waters of Graend and Saint Pierre
Banks. _

In 1968, 2439 individuils of cod.were tagged st Grand
Bank. -

The return of the tsg;ed specimens including those
released earlier than in I958 in Subsreas 2 end 3 confirmed
that the limit of disiribution of the Labrador and the

Soutn Newfoundland cod siccs ia lying between 46° and 47°VN.

c13
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2., Haddock

The counting of the young heddock and the analysis of
commggcial catches showed that the recruitment of haddock
atockLGrand Bank.comegfg;cgpﬂ;yelgrfrom the spawning grounds
of St. Pierre Bank, from whire ithe young haddock displace
eesterner to the Div; 30 anuAﬁ.N. The 1966 and 1967 year-
classea are almoﬁf equai in the abundance and even higher than

the previous ones aﬁpeafihg aiter 1955 and I956.

3. Grensdier

In the Div. 3K gremadier was fished from June to December.
In June, the mainconcentirat.ons of grenadier were keeping at
depths 950-1250 m, in Augus:; the mass migration of this species
began to leas depths and to the end of September they concer-
trated mainly at depthe about B0OO m.

Fish from 37 cm to 9I <m in length was observed in
catches, the peak for meles was 63-65 c¢cm, for femalea - 60-£2 cm.
The males always preveiled in number at all depths, composiﬁg
about 2/3 of the total catca. Fish at the prespawning stage
were not observed there.

ihe fat content of greaadier (the relation of the
welght of liver to this one of the whole fish) made 5.I% in
June,

In October, grenadier fed only on pelagic Crustacea. To
December, the intensity of feeding increased slightly, fish
and shripuws were found in stomachs ai the same time with

pelagic Crustacea.

Sukarez 4

A. Status of FPisheries

I. S5ilvs> lbake

- In 1I96&, catchar of gilver hake Temained st & low level
due to their low al:-:m-.df.nr’u:;cs.3 though in comparison with I967

they incressed slightly {ralle 8).

" c1a4
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USSR silver hake catchea in Subasrea 4, 1962—1968

Table 8.
(tona)
Years 1962 1963 IS64 1965 1966 1967 I968
Catches  882% 123023 81147 49987 10323 2476 3441

Silver hake wes csught as byfish, and only in certain
periods the BMRT catches ccnsisted meinly of silver hake.

Thus, in May silver hake at an aversge made 60% in BMRT
catches taken on the slopes of the shelf in the area of the
Emerald Bank at depths 75~250 m. The catch of all the apecies
per hour trawling was at thls period 2.2 tons. In Octaober,
November and December, when the greatest half of the Soviet
ennual catch wea teken, silver hake wasjalways observed on the

slope off the Emerald Benk end on the Sable Island making from

104 to 30% of the catch,

The analysis of the size compoeition of silver hake
catches in September and October showed that the body length
of fish caught ranged between I8 cm - 65 cm; the bulk of
catches were individuals from 24 cm to 3I cm in length (230%),

the mean length wse 27.9 cu.
II. Haddoeck

In 1968, the total catch of haddock made 589 tors

(Table 9). Haddock wus taken as bycatch, A sharp decrease in
haddock catches beginning from 1967 may be explained by the
fact that the vessels could not find their dense concentra-
tions, serving the bese for good catchea, The results of con-
trol trawlings allow to suppose that the abundance of haddock
Yeur-clusaes became low aftar 1963, Therefore, the increase in
commercial stocks snd hence in catches is not expected in the

nearest if'uture.

D1
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Table 9
USSH caichss oi haddock io Subarea 4, 1962-1968

(tu—'f'?ez
Years 1962 1963 194 1965 1966 1967 1968
Catches 2567  370I. 5439 45458 20566 753 589

bDue to the fact that oily single individuals of haddock
were observed in catches, itae collection of samplea on the size

and age couposition was not made from the commercial catches.

I1I. Argentine

In 1968, argeniine cat:hes continued to drop (Table IO},
and made only I589 tons. The decrease in catches can be
explained by the fact that this species was not almost
speclallyfished by trawlers, us their cancentrations were
not atable and usually they are keeping on a 8lope areas with

Bnaggy ground.
Table IO

USSR caiches of argqntiﬁe in Subarss 4, 1963-]1Y68

(tona)
Years 1963 0 I964 0 I965  IS66 1967 1968
Catches BI27 4923 5611 14983 4191 1585

Catch OF argénilne was malnly conducled in May, October
and becember. In Muy they Wiré caught simul tuneously with other
species on south-~.sasiern tlepas of the-browns Bank at depths
120-300 m, off sable lsiand. at deptine I20-200 m end Lmerald
Banic, deptha I00-250 w. In 4ctober and December, argentine were
caught by BMRT o south-wes.ern slopes of Hrowma Bank, depths
I60-240 m, and the catich pe . hourr irewling made at an average
3.7 tons without bycateh of otner fish species. The length of
argentine body in sampies f -rom commercisl catches fluctuated

within the range 20 ¢m ~ 43 cm . The amean length of argentine

D2
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from catches taken in the area of Erowns Bank was 27.3 cm in
May, 30.0 em ~ in September, 30.3 cm - in October, 30.8 cm -
in November. The mean length of argentine body from catiches
off Sable Island was 25.0-23.3 cm. In future, in case of the
intensification of argentin: fishery their catches mey be

increased, as their stocks are sligthly exploited,

IV, Flouinders
Up to 1965, the share »f flounders was very insignificant
in total catchea of the US51. In 1965 their catches increased
up to 8324 tone, in 1966 th:y increased up to I38I7 tons, and
in 1967 they dropped up to 324 tons. In 1Y68 they again gave a
sharp increase up to 29842 tons and it was the peak for all

the fishery period by the UsSR (Table II),

Table IT
USSH catches of flounders in Subarea 4,
I962-1968 (tons)
Years 1962 1963 1964 1965 1966 1967 1568
Catches 671 586 II3 8324 13817 324 29842

The fluctuations of the flounder catches in the above
mentioned years depended mainly on the intensity of their
catch, which in its turn was in 8 direct connection with
fiahery conditions in different areas of the north;weat
Atlantic, lhus, when conditions for silver hake fiashery got
worse, the vessels began fishing for other species and,
particulurly, for-flounders. Hundom anealyses showed that
wterican plulce (Hippoglossoides platessoides) and yellowtsail

flounder {Limanda ferruginen) prevailed in catches.
V. Mackerel

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

Ussit eatches, they did not xceed 1200 tona and oaly in 1968
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their catch reached2.412 tagse The increase of mackerel catches
can be explained by that of their commercial concentrations,
that is possibly connected vith the increased stocks. The

same picture was observed in Subarea 5 and ICNAF Stutistical
Ares 6., lackerel was m&ily.fished.aa bycatch in Div. 4W from
April to December. In Oclobur=December thelr caich was great
enough. It should be noted ;hat mackerel was not observed in
catches taken in the late. autumn and in winter of the laat

yeara.

B. Special investiations

I. Envircamental siudies

In I968, four hydrographic surveye were completed as
previously {(echeme of astend:ard sections was given in the USSH
lResearch Report, I967, ICNAT Res Doc. 68/15). In winter, obser-
vautions at standard section3 were made from I3 to 23 January,
in epring-from 2 to 9 May, in summer - from 2 to 8 August, in
autumn - from 9 to I4 Octobz:r. The water temperature was mea-
sured with deep water thermometers and the salinity was
determined at each station along the stendard deptha. The
results of surveys showed tiat the heat content in water
meeses appeared to be highers in I968 than in I967 in all the
seasons. oSuch riege of the tamperature mey be comnected with
an intensive inflew of the Julf Stream weters. This is repre-

dented in a aspecial. report in a more detailed form.
Il. Biological Siudies
Silvir hake

Studies on the age “supc.ivion of silver hake catches
taken in Div. 4 W showed ih1et three = four - and - five
~1 vear old specimens prevs.l d shere in May and June, but two-and-

three year olda in Sepiemb:ir-Ociober (Table I2),

D4



- 18 -

Table I
Age composition of silver hake catches
in 4 W, 1968 (%)
Months Age Total
I 2 3 4 2 6 1 8 9
May - ~ I4.9 56.3 20.3 7.7 0.8 - I00.0
June - 0.3 28.4 38.5 24.5 7.5 0,2 = 100.0

Septem-g
ber 30.9 32.4 52.4 3.9 2e4 0.8 1,0 0.2 100.0
; .

October

A great dominance of two-and-three Yearings in autumn
1968 testifies, apparently, on the entrance into fishery of
1965 snd 1966 year-classes, whose abundance was somewheat
higher in comparison with this one of I964 recruitment. But,
there is no data confirming the augnientation of silver hake

stocks up to the level of I963--1365,

Haddock

To study the age compeeition in July and August, aix
samples including 586 individusls were taken from the catohes
of herring trawla of fish finding trawler. Haddock was
repregented in these samples by the individuals from one to
ten yearsold. One-year olds, two-year olds, five-and-six yeer
olds prevailed there. Thus, the first age group made 12,5,
the second one -I9.1%, the third - 8.2%, the fourth - 7,24,
the fifth - 19.9%, the sixti - 21.8, the speventh - 5.6k, the
eighth - 3.5k, the ninth - [«84 awnd the tenth age group -

Vel .

studying of silocis and dlolribulion

of boitom fish

in July and August, SRUN-HIS "blesk" conducted a trawl
survey for studying the distribution and atocks of the msin

comrreial and mass figh 8pecies in the area of hova Seotia
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Shelf. Hauls were made by herring trawl 27 I m with speed
3.5 knats durlng B half an roure Thus, arn attempt was ‘made
for determining the ubsolute atock of the American plalce.
yellowtail flounder. scups end 31lver hake., A great number

of the younga of sllver hake 1967 generstion was found there,

Subar e s 5
A. Status of figheries

I. Silver hake

In 1968, éatches of gilver hake began to reduce (Table I3).
Decrease in catches can be [irstly expleined by thet of thelr
commercial concentrations o Georgea Bank, especially in
summer, Pfactically, in I963 a specisl silver hake fishery was
not more conducted on south:rn alopes of Georges Bank in sumner
period, while it was succesiful up to I1966. Smaller silver hake

concenirations were caused 1y the decrease in their stocks,

Table I3
USSR catches of silve™ hake, Subarea S
1962-1968 (#ons)

Years 1962 1963 I9nd I9E5 1966 1967 1968

Catches 41,900 107,357 167,..08 281,431 121,373 69,984 47,299

he decrewase 1ln stocks may be cxpluined by the entering
into fluhery of comb&rative;y scarce concentraticns,

From January tc April, 3WMRT conductad stiver hake catch
together with red nake on siopes of shelf in Liv., 5 Zw near
Black and Veatch Canyons at depths 150—356 m, The ailver hake
catches made 60% at an ave}zgé; and the remaiﬁder wea for red
hake (30#) and othera (I0%4). Ia May, silver hake went ta the

1sha.llow walcra. Then it was caught together with other species
Al the mantucket bauk, . north-wesiern ald south-western slopes

of Ueorges Bank. In August, sxlver h&h: catch was the greateat,

In the nearest fuiure silver hake ua»ches will ﬂemaln at a low
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level due to the continuous tendency of the decrease in their

stocks,

II. Haddock
In 1968, haddock catchis made only 3I59 tone, which was
much less than peak catches in 1965 and 1966 (Table I4).
Table 14

USSR cetches of hsddock :n Subarea 5, I1962-I968

(tons)
Years 1962 1963 I1¢64 IS65 1966 1967 I968
Catches 1II34 2361 5:83  BIBB2 48409 2316 2159

The decrease in haddock catches maylbe explained by thsat
in their concentrations, which is caused by the dimi&hhing of
the abundance of previously rich I962 end 1963 year - clasges
and by the entering into the fishery of poor 1964 and 1965
year-classealn 1969 and 1970, haddock catches will apparently

remain at a low level.

III. Red hake

In 1968, red hake caiches increaased 8lightly. In January,
March and August redhake werzextremely succeasfully fished

together with silver hake on shelf slopes in 5 Zw and in

Octoier in the Wentucket shallow waters. In wintey red hake
¢t tches were represented by the aspecimens from 22 em to 56 cm
in length (5 Zw), and these ones from 28 cm to 37 cam (mean
length - 33.7 cu) prevailed there.

vhe resu. s of counting the abundance of red hake in fall
1968 with help of qpntrol irawllnga were the seme as in I967,
Therefore, it may bé suppogei that in 1969, the catches will

remain at a low level as in 1968 ocnes.
-

1v. Herring
In 1968, herring cetche. froem Subsrea 5 increased up to
126965 tons in comparigon wi.a 17.57. tons ceught in I967

(Table 15).
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Table I5
USSR catches of herring in Subarea 5,

1962-1I968 (in tons)

Years 1962 1963 1I96% 1I965 1966 1967 1968

Catches 151144 97329 130723 36349 II7346 123572 126965

A 8light increase in total catches of herring was
accompanied by the decrease of catches per effort, Thus, the
average catches per day by SRT and SKT=R dropped for the year
period from 8,2 tons in 1967 to 6.5 tone in I968. The total
he;ing catch for the veassels of this type was 749 thousand
tons in I968. Herring catch was conducted from March to December,
The greatest catches were in May, July, August and September.

In spring, herring was caught in the weatern part of
Subarea 5, in summer - on south-western, eastern and pnorth-
-western parts of Georges Rank, in September and October = in
nerthern and north-western areas of the Bank, in December -
in the areas of the Nentucket Bank. In mass, herring taken
from catches was from 28 cm to 33 cm in length, The mean body
length was chenging from 27 cm to 32 cm by months and by areas,

In the nearest two years, the decrease in herring stocks
is not expected, therefore, their catches will remsin at the

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

Up to 1967, nuckerel was caught in small numbers
(Table 16),. 1n.I967, their afches.reached II.907 ioas, and
in 1968 they grew up to 33.361 tons. S

Firast of all, the grow:h in mackerel catches may be
expluined by a considerable increasehin their commercial con-
centrations as well B by a greater commerciul effort, as due
to the decreamse inconcentrasion of other r[ish species vessels

haud to fish mackerel.
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Table I6
USSk catches of mackerel in Subarea 5,

1963-1968 (tons)

Years 1962 1963 1964 1965 1966 1967 1968

Catches - 869 533 2460 5446 1407 33961

massa
Mackerel taken from catchea was in their from 27 to 3% cm

long, The mean length by months and by areas changed from
26.5 cm to 33.7 cm. The haddock etocks are at a relatively
high level, and, appareatly, in I959 their catches can be
higher than I968 level.

B. Special investigations

1. Envircnmental studies

Qeceanography

Throughout I968, four standard sessonal hydrological
surveys were made in Subarea 5: 13-23 January, 2-9 May, 2-18
August, 9-I9 October. At sach station at standard layers
0,10, 20, 30, 50, 75, 100, I50, 200, 300, 400, 500 m tempera-
ture was measured with help of deep-water thermometers and
the salinity was determined. Besideg that, from I to 6 July
and from I9 to 24 July bathythermograph surveys were completed
in southern Georges Bank, tut from 8 to I0 September and from
6 to 9 October - in the northern part of the Bank and they
were timed to the collecticn of pluankton und ichthyoblnnkton
sumpled, Duta on surveys sbow to the inteunsification or the
inf!w of the Gulf Stream waters in 19645 to the southern and
south~esstern slopes of Gecrges Bank., In winter I968, in the
rast Chann . tempereiure of thne leyer fron I00 m to pottom
was 0.5°C-I.0% aigher tnar in 1967. [n May and July, the
advection of warm watera from south to the Bank wea observed
up to b0=T. .. depth.

.n Jday, an intensive inflow of worm wiiers to the Fe:t

vhannel was cuserved, from August io uctober advection of
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warm waters was continued., In October, their inflow through
the Eastern Channel intensified and the waters filled not
only deeps lying to the north of the Bank, but alsc the areas
outside of them. In August, bottom temperature in the East
Channel was in the ranges firom 8% to 9,3%C and in October -

from 8°C to IO°G; Thue, in IS68 heat content of water masses
off Georges Bank was close to the same in 1962-]1963 and higner

thar in I967;

Zooplankton

In I968, during the seasonal hydrologic surveys the
collection of zooplankton aéﬂplea was made with Dzeddy net in
Subarea 5. Zooplankton samples were collected during microsurveys
in the areas of silver hake_and herring spawning. In September,
the plankton was collected with planktonsamplers for studying
the catchability of these geare at different conditions of
collection by the R/V "Bleak"™ together with the USA R/V
"Albatross IV" and the Canadian "Theta",

lehthyoplankton

In 1968, the collectioa of ichthyoplenkton semples was
continued in the area of ailver hake and red hake spawning
and the treatment of asamples collected in 1965 was terminated.
The analysis of the date collected in J965 showed that in the
second half of June, in the beginning both of July and August
the greatest number of silrer hake eggs was found on the
gsouthemaslopes of Georges Bank (from II5 to 1450 Bpecimena/m2;.
In July, the egge number wes less than in June and in August.
The maximum number of ailver hake larvae was sampledizhe
south - western Georges Bank. it should be taken into account
that larvae wcre larger theie than on the aouthern glopes,
this fact testifies that the eggs and larvae were drifting in

~+the south - weetern directicn along southern slopes of Gecrges
Bank.
“h ebundance of eggs end larvae of red hake in samples

from the catches increased on the southern ~lopes of Georges
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Benk from July up to esarly in August., That shows that the

peak of red heke spawning was in the beginning of August. Ked
hake and silver hake larvae are drifting in the south-western
direction, The analysis of thie intestine¢ content of silver hake
larvae showed that they fed on neuplius and on different

Copepoda stages.

I1. Biological studies
Silver hake

8) Age determination

From erch to September 1968, 28 asamples of silver hake
were taken from the catchews for determination the sge composi-
tion, thie method helped to determine the age of 2262 apeci-
meng by otoliths. As seen from Teble I7, the three-, four -
and five year olds prevailed in the catches, and the share o7
three - year old specimena dscreased from 56.4% in March up
to 28.7% in September, but this one of five year 0lds increased

from 3.2% in March up to I5.5% in September,
Table 17

Age compoeition of silver hske catches in Dbiv, 5Z,

March-September 1968 (%)

Age
Total
Hontha I 12 | 3 14 15 161718 139
March - 8.9 56.4 30.7 3.2 0.4 0.3 0.1 + 1050.0
June - 0.3 37.6 45.0 14.2 2.2 0.4 0.2 0.1 [ou.0

f{UgUHt 2-6 I=6 27-6' 37-3 2005 4.9 2.4 2-2 0.9 IO()-O
Septewner 4.7 2.9 8.7 25.2 23.9 10,0 2,6 1.3 0.7 100,0

Average  L.no 3.4 3.6 3.6 15.5 4.4 1.4 0.9 0.4 1000

'ne giw- composliiion chasnged correspondingly to the age
componition. Thus, in Warch . the mean length of silver huke was
7.3 cw, in June - 30.4 cwm, in august - 33.7 cm and in September

- 33,9 cm.,
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Studies of serum and erythroeyté antigens of olood of
silver heke from the areas of the S8ble Island, Georges Bank
and the Middle Atlantic states were continued for deéetermining
both the intraspecific biologicel groups of hake and the rate
of their mixture at the sutumn-winter period, and a complex of
the immunoserological methods (electrophoreais in agar gel,
immunocelectrophoresis, reaction of precipitation in Zel and
hemoagglutinationwere used).

A comperative analysis of the silver hake mpecific blood
antigens found, helped to distinguish three hake populationa:
the first one of the Sable Island, the second - of the Georges
Bank and the third population - from the Middle Atlantiec stafes,
and those ones of the two lest areas can be observed in the
mixea stocke during autumn sad winter. Moreover, it was Found
that the antigen componenta of ailver hake blood serum
fluctuated slightly by sex, 3size and age during the autumn-
winter period.

Besides, during this period basing on the data obtained,
a preliminary determination »f the quantity percentage of
two above silver hake populations in mixed concenirations was
made.

It appeared that the silver hake population of the Jiddle
Atlantic states observed in the area of Georges Bank made asbout
I4%, ©nd silver huake populution of Georges Hank inhabiting the

area of Middle Atlantic gtutzes-sbout 354,

€) Studies on the feeding of gilver hake

ln 1968, the data on silver hake feeding were treated
(they were collected in Div. 4W, 4X, 52 and 6A in 1965-1967).
The enalysis of intesline content was made for 42515
“specimena, Food was found in I6597 iatestines (39.1%). The
Bpecieg compogition of organisms serving the base for silver
neke feeding was determined. 57 species of invertebrates and

fishes were included into the list of the organisms, T3.7% of

D12



- 26 -

them were represenied oy the typicsl plankionic and bathypelagic
apecies. Some peculiarities 1n feeding of silver hake of
different size groups were discovered. Thue, the immature

specimens (less than 30 cm in length) fed mainly on Buphasiidae,
But, with their growth the share of fiah increeses in feeding,

The specimens from 35 cm to 40 cm long fed mostly on fish
(frequency from 42% to 964%). Females more than 40 cm long fed
excluaively on fish, Some dii'ferences were found in the
intensity of feeding by areas and &easons,

While studying the deily regime of food consumption
two peaks were observad for teeding of eilver hake inhabiting
the southern slopes of Georges Bank, the ahelf s8lopes of the
Nantucket area in March and /pril (I0-I? h and 2-4h),
But early in May, three peake were found in feeding of silver
hake inhabiting the alopes of the Nova Scotia Shelf (7-8 n,
I4-I5 h, 4-5 h),.

Haddock

in June, July and August 1968, the otoliths were taken
correspondingly for 298, I00 and 200 haddock specimens., The
results of age determination showed that the bulk of the
research vessels catohes made haddock at the age of 4,5% and
6 years old. It is posgible to sssume, that in most of cases
haddock commercial catches weie algo represented by the indivi-
duels of 4,5 and 6 years oat thai period, because the‘fisn
finding vessels made consrol saulings in the fishery aress and

uged the analegoua_tr&w@aa

Teble I8

Age composition of hadiock in the catches of fish
finding trawlers on Georges Bank, 1968 (%)

e

Epnths —u—j 2 .A-Ese ™2 7 ) 3 Total
June 5.6 24,2 16.7 29,5 12.3 10.7 1.0 1G0.0
July 5.0 26.0  55.0 13.0 1.0 - - 100.0
August - 25.5 35.0 '37.5 2.0 - - 100.0
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Hed hake

In 1968, the studying cf stock localiiy, age-aize
eompoaition and growth rate was continued.

Statiatically reliable differences in the otoliths weight
of fiah'zie same length and sex were observed for the red hake
of the south-eastern and southern slopes of Georges Bank. Such
differencee were not observed for the red hake inhabiting the
area from Cape Cod to Hudscn Canyon as well as the area lying
to south-west of Hudson Canyon. But, it is necesaary to
continue such investigationg in further for obtaining final
conclusions.

The base of the red hake age composition inhabiting the
south-eastern slopes of Georges Bank made the specimens from
four to five yeara old (27.44 and 22.5% correspondingly).

The individuals from three to five years old prevailed
on southern slopes of Georges Bank and in the ares from Cape
Cod to Hudson Canyon. These age groups made asbout 70% in
catches.

In comparison with previoua yeare (I965-I1966),the “aging"
of red hake was observed in the main sreas of fishery, Bo the
mean age became I year more. The "uging" may be apparently
explained by the fact that ihe commercial stock was recruited
by poor year-classes during the last years.

There were not observec great changes in the size compcgition
of thle species in compariscn with the previous years, that
cannol be sald about the age compoaition.

wne anaiysis of the grcwih rate showed that in 1968 the
growth rate of red hake was élightly slowed in comparison with

the previous years.

Herring

a) Studies of age« composition

dince March to Sepiember 1968, the herring samples were
syustematieally taken from commercial catches for stuayinr the

we composition. The age de.erminution was made by otolithse in
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38 samples for 3504 nerring specimens. Thus, it was estsblished
that in March-September 1963, the age composition was at an
average the followipg: the ’irst age group ~ 0.I%, the aecoud
one ~ 0.5%, the third - 5.3;3, the fourth - 8,0%, the fifth -
20.I%, the sixth - 22.5%, the seventh - 37.3, the eighth - 6.1,
and the ninth - 0.I%,
Thus, in 1968 the bulk of catches mgde herring at the age
of 5,6, 7 years old, i. e. the I9I, 1962 and 1963 year-classea.
The I96I year-c}aaa wan averege in gbundance, and in 1968
it considerably reduced due to the natural and fishing mortality.
The 1962 and 1963 year-claesnes and the next ones may be related
to relatively poor year-clauses. gggiggéo Year-classe, previcusly
rich, has dropped oul of fiihery, only 6.I% at the age of eight
years old, Thus, in 1969 the herring stocks in their
mass will include poor year--classes, that undoubtedly will

influence the effectivity o: fishery in 1969 and I970.

b) Estimation of the sjawning population by number

of deposi-ed eggs

Eggs counting on the spawning grounds in the norihernm part
of Georges Bank showed that eggs were deposited on the ares of
5.7 kma, the stock of the apawning population was 0.I3 thousand
tons. However, some apawning grounds were not taken into account.
By preliminary assesement, hey made not more than [ kmz.

Thue, in 1968 the spawning atock of herring made near
U.1% ihousand tons in the northern part of Georges Bank, that

wus conuiderably below the 1964-1965 level.

¢) Race studius

In August-September 1908, the immunoserological blood
ctudiea for 1200 épecimens were condﬁc%ed on spawning concen-
trationg of herring inthe norihern puart of Georges bank.

Taree phenotypes (fhree blood groupé, i;e. Aps A, and Ao)
were found oy the afythrocy;e antigens, tiese phenotypes made

the  aree - sllelic system »f blood groupe named A ~ sgystem,
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It is supposed that the antigens "A"™ and "C" (deacribed by
Sinderman) are identical.

Surveys conducted on the spauning grounds show the
avallability of two groupe ol herring, one of them is

characterized by the absence of phenotype Age
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