NOT TO BE CITED WILTHOUT PRIOR-
REFERENCE TO THE SECRETARIAT ‘

Northwest Atiantic Fisheries QOrganization

Serial No. N2066 NAFQ SCS Doc. 92/12

SCIENTIFIC COUNCIL MEETING — JUNE 1992

Russian Research Report for 1991

by
Borovkov, V., 5. Kovalev, P. Savvatimsky, V. A. Rikhter and I. K. Sigaev

PINRC Research in the NAPO Area in 1991

by
V. Borovkov, S. Fovalev, P. Savvatimsky

Polar Research Institute of Marine Fisheries and Oceanoqruphy {PINRO)
6 Xnipovich Street 183763, Murmansk, Russia

Subareas O and 1

A, Fisheries status

|
|
During August 1991 one sealing ship was operated in |
the Greenland halibut fisheries in Div, 1C. Rock gre- !
nadier occurred as a by-catch (to 37%). In late August- !
early September one more ship of the PS1-type continued

the fishing (fishing depth §50-1100 m), Daily catch of

the sealing ship averaged 5.2 t, of PAT ~ 1,2 %,

In Div, OB trawl fishing Lor h&libut covered the period
Irom July te November, In July,daily catch by 4'ships
like PST amounted to about 7 t, Beginning from August
1-2 ships of the B8TM-type were {ishing in the depth

from 800 teo 1180 m, in November one more ship of ZRS-
type {sealing ship) entered the fishery and fished to

as deep as 1400 m, Daily catch by STM averaged 4.1-5.3 t,
by ZRS ~ 3 &, 1-2 ships of the PST-type continued
fishing for halibub in October-November in the depth,
from 700 to 7050 m, Daily catch varied from 2,5 to 7.5 t.
By-catch of grenadier did not exceed 10%. |

Total catch is given in Table 1 (preliminsary), !

B, Special ressarch

1, Envircnnental studies

a, Oceanographic cbservations

Oceanographic observations were conducted in the Davis o
Strait within fishing zone of Cenade south of 66°N : 1
on RV"Kapitan Shaitanov" in Ncovembsr., 1'he observations

invelved temperabure and salinity measurements in

53 random and 7 standard casts along transect 54¥A.at

the latitude of the Resolution Island {Table 2),

A comparative analysis of wabler temperature distribu-
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tion for 1991 and 1990 showed a reduction of negative
water température fields over the Baffin Land, and a
growth, particularly in the Hudson Straii trough, of
fields of warmer temperatures above 3°C, Greatest
rise of tempebature in the bottom layer occurred at
the Canada-Greenland threshold, where,K the temperaturs
wag 1°C and more higher, than in 1990,

2, Biological atudies

Greenland halibut (0B)

A trawl survey in Div., OB was carried out from 3 to 47
November, 4 total of 50 reseasrch tows were made bebween
200 and 1500 m depth over the area of 36,6 thou,Sg.miles,
Survey techmnique was the same as in previous years
(Rikhter et al,, NAFO SCS Doc, 91/5).

Greenland halibut occurred in catches over all surveyed
area, except stratum 8. Fish were scattered, no Ccomner-—
clally-important concentrations were found, Largest
catch of 175 kg per hecur tow occurred in stratum 5,
depth 900-1100 m. !

The size of male halibut varied from 12 to 70 cm (mean
length 4%,99 cm) and of females freom 12 to 93 cm (mean
iength 44,21 cm), Mean length and weight increased
with depth, Only 3 juvenile balibut (meapn size about

8 cm) were caught during the survey time. ‘

In all strata the nunber of males in catch was bigger,
than females, In calches from sbove 750 m immature

males prevailed, The'proportion of mature fish in,

catch increased with depth and was a peak cne (47,%%)

in 1000-1250 m, Yhere were no mature females in catch,
from-above 750 m, thelr percentage was a peak one (10.7%)
in 1250-1500 m,

Number of Gpeenland halibut in Div, 0B was, estimated
at 50,8 mill.fish, and biomass at 4%.2 thou,t (Table L
this is much lower bhan in previous years, exgept 1937,
when these indices were of the same magnitude,

No trawl survey was conducted in SA I,

Rock erenadier

A trawl survey in Div, OB was carried out from 3 to 17
November in the depth range from 201 to 1500 m, Grena-
dier occurred in catgh Irom 640-1350 m, catches were
very small and did not exceed 25 kg per hour tow. No
grenadier occurred in catch from north of 64°241Y,

The length of male grenadier in catch varied from 18 to
72 cm, mean length 50,6 cm, that of females - from 27
to 73 cm, mean length -~ 53,4 cm, Sex ratio was 1,2:1.




411 males and femzles were immature., Intensity of feeding
was on bthe average level, Shrimp, euphasusiids, squid
were principal prey.

No trawl survey was conducted in SA I,

- Subareas 2 and 3

A, Fisheries status

Greenlaﬁd halibut. Div, . 24 was a major bottom trawl

fishing area off Labraaop. 10 fishing ships of different
type worked simulbteaneously in the area from August

till mid-November., Tows were made,in 230-1900 M. Daily
cateh by PST was 3-5 +t, S1M - 3-4,5 %, BMRT - 3-5,5 t,
Fishing efficiency declined btowards October and grew

in November. Rock grenadier and catfish occcurred in
small numbers-as by-catch,

Rogk grenadier, No directed fishing for grenadier was
carried cut. It occurred in small numhbers as by-catch
in the Greenland halibut fishery,

Redfish, In 1991 Russian fishing ships fished for redfish
mostly over the Flemish Cap and beyond the Canada eco-
pomic zone off southern end south-western Newfoundland,
besides, in the Canada zone off southern Newfoundland

and the Notre Dame Bay.

From Januvary to November a group of ships from SEVRYBA
and ZAPRYBA were fishing mostly with a mid-water trawl

on all slopes of the bank in the depth between 300 and
850 m, Only in the end of the fishing season bottonm

and combined fishing were used,, Catches by pelagic trawl
varied from 4 to 9 t per hr tow, :

Fishing for redfish in the south%Fn and south-western
carrie

areas over the Grand banﬁvmafh in Ehe depth from 200

to 7C0 m in June-October, Fishing efficiency was af

the 1990 level and varied from 4 to 8 t per hr tow,

In the area of the Notre Dame Bay the fishing was
only occaulonal.

Capelin. 1In 1991 the national quota of the USSR in
Dlvs. ANC was 15 thou,t, However, since there were no
commercielly-imporbtant concentraticns of capelin in
these areas the quota was not realized,

In May BV'"Vilnius" worked in Div, 30 in scouting for
capelin, & group of ships (5-6 BMRT) was doing scouting
works in Div, 3N beyond the 200-mile economic zone of
Canada, Cccasional catches of pre-spawning capelin
were as pig as 0,5 ¢ per tow.

In August-September a group of ships {34 ships) was
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scouting for capelin over a vast area of Divs,2J end
.3K, No commercially-important conoentrations were
. found, From 25 November to 5 December 2 ships were .
fighing for capelin in Div, 3K, Mean dajly efficiéncy :
was about 20 t and totsl catech — 300 t, It was the lowest
at record cabch in the whole history of the USSR
capelin fishery in this area,

Qther specles, No directed fishery for other species
was carried out, small by-catches gccurred in Green-
 land halibut and redfish fisheries,

I

B, Special studies

‘s Environmeﬁtal studies

a, Hydrographic observations in SA 2

Qceanographic works in SA 2 were performed on the shelf
and continental slope of the Labrador by research ships,
"Kapiten Shaitanov" and "Vilnius" in September-November.
During this time 105 random and 1Y standard casts were
made alcong transects 8~A and 38-4, '

In 1991 the. mean water'temperature in the cold component
of the Labrador current in 0-200 m and Irminger compo-
_.nent of the same current in'EQO_EOO.m wag at the normal
‘level estimated for 1964-1986,In 0-200 m and 500-1000 m
in the Irminger component the mean water temperature
was at_ the 1990 level and Q,%~0,4°C below normal,

Water températurﬁ and salinity were unusually -high in

' the bottom layer ‘in the main branch of the Lebrador
current over the Hamilton bank, Along the outer edge
of . the shelf they did not exceed the long-term means

by more than 1°C and 0,5 psu, ‘

b, Hydrographic observations in S4 3

Oceancgraphic observations in SA 3 were performed by
RVs ¥Vilnius" in November-December and "Kapitan Shaita-
nev'" in September,

In spring and suiner s¢ascns 183 random casts were done
by RV"Vilnius" in Divs. 3INO and 3M, besides, 28 stan-
dard casts along stapdard transects 1-A, 2-A, 4-4 and
6-4A. No oceanographig works were performed in Div, 3K,
because of heavy ice.:

From survey materials water temperatures in the bot-
tom layer over the Newfoundland bank at points of a
regular half-degree grid were estimeated ag well as
their deviations from long-term means for 1971-1990,

Estimations showed, that in April~June 1991 water tem=
peratures near the bottom over ‘the greater part of the
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Grand bank (about 65 of its grea) werg below normal,
however, higher, than in 1990, In Divs, 3N and 30 mean
bottop temperature was 0,7-1,0°¢ higher, than in 1950
and 0,4° and 0,8°C below normal, In Div,3L the mean
temperature remained at the level of abnermally cold
1990 and was 0,7°C below normal,

In September 15 oceanographic casts were performed by
RV"Kapitan HShaitancv" on the eastern slope of the Funk
Izland bank. The temperature in the Whole water column

was higher, than in 1990. Strongest warming was recor- ,
ded for the 50-150 m depth interval (0,8°C on the average).
In the surface 30 m interval and in 200-500 m water
temperature was, on the average, 0,3-0,4°C higher, than

in similar period of 1990,

In November 51 random casts were, done by RV'Wilnius"
over the Grand Newfoundland bank, Observations showed,
that the mean bottom temperature was nuch lower, than
in 1990 and the lowest at record since 1986,

2, Biological studies

In 1991, like in previous years, priority was given to
evaluation of the status of commercial stocks through

trawl and acoustic surveys. Table &4 ghows survey de—

tails, time and amounts of materials ccllected,

Rock grenadjer (2+3K). Trawl survey by RV"Kapitan Shaita-
nov" in Div, 2G consisted of two parts: from 26 Septem-
ber to 15 October south of 60°N and from 17 %o 21 Novem—
ber north of 60°K in 200-1500 m depthk, Catches varied
from several kilos to 1.1 t., Largest catches were taken
in the vicipnity of the continental slope at 59°50'N in
1100-1%6C m, '

The lenglh of males was 17-88 cm, mean length 49.4 cm,

of females - 1Y-8% cm, mean length 52,0 cm, Sex ratio

was 231, A1l fish were immature, Copepods, shrimp, euphau-
siids, squid and fish were majcr prey.

in Div, 2H the swurvey was carried out from 21 November

to 4 Decenber, Grenadier occurred in catches from

380-1310 m depth., Largest catch, to 150 kg, was taken

from 960-1%00 m,.

The length of males waz 19-88 cm, mean length 45.1 cm,
that of females -‘17—90 cm, mean length 46,4 cm, Like
in Diy, 2G wean lengbh, of fish increased with fishing
depth, Sex ratic was 1,6:1,.In this division grenadier
were feeding moét intensely, the diet was the same
as in Diwv, 2G. ' :
From 18 to 25 September A1-hour tow by 100 m depth in-
terval was cdone starting from 500 m depth and down to
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1500 m in Biv, 3K to study the vertical distribution
of comuercial species, Redfish were found Vo be distributed

L0 ale coversd depth range, largest cabeh. (to 290 kg)

was taken from 800~1000 m, Rock grenadier occurred in
catch from 700-1500 m, its percentage in .eatch and ‘

mean length increased with fishing depth, Catches of
srenadier were swall, sbout 2 times lower, than in 1990’

L]
and did not exceed 370 kg, Males had the length. of

20-90 cm, mean length 50.8 cm, females - 20-100 cm, mean.
length 54 4 cm. Sex ratlo was 1.9:1,

Greenland halibut (EGH). & survey for Greenland halibut
in Div, 2G coensisted of two parts., From 26 October to

1 November it covered the area south of 60°N, and from 17
to ?1 November the area between 60° and 61°N. A total

of 139 valid tows were done in depth range from 200 o
ﬁ;OO m, covered area was ‘168 tnou.sq.mlles,

A survey in DlV. 2H was carried out from 21 November to
4 December and covered the depth range from 300 to 4500 m
and the area of 3.1 thou,sg.miles, A total of 51 valid

. tows were-done,

In either division the largest catch of Greenland halibut
was taken from 1000-1250 m, 4 peak cateh by research
bottom, trawl in Div, 2G contained 300 kg and it 'was 370 kg
in Div, 2H, ‘
Male length varied from 12 to 67 cm (mean length 42,0 cm).
Halibut of smaller size were fourd ip Div, 2H, where the
mean length was 38,54 cm, Females were larger than
maies. Size frequency distribution covered fish
from 12 to 99 em, the mean length in Div, 2H was 38.714cm,
and 4%.31 cm in Div, 2G, A totsl of only 7 juveniles
with the length from 8 to 11 cm were caught in the
two divisions, Fish length grewlwith fishing depth.

The majority of fish taken from above 1CC0 m were im-
mature. The percentage of mature fish increased with
depth and was a peak one in the depth range from
1250 to 1500 m, As for the sex ratio, males slightly
predohinated, their perce¢ntage in catch from deeper
than 500 m was about 60%,

Numbeps of Greenland halibut in Divs, 2GH were.estimated
at 23.1 mill.fish and biomass at 13,5 thou.t. These
indices were bigger, Guan in'1990, and gurvey &area

in 1991 was 7 times bigger .than in 1990.

. Redfish (). As shown by the trawl survey carried out

in May-June, the commercial stock over the Flemish
Cap was . composed mainly of fish with Cthe length frem
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25 to 29 cn abt age 10-12 from strong 1979-1981 year—,
classes, In 1991 a new rich 1989 year class was noted.

to appear,

The research survey indicated, that numbers and blo-
mass of [ish within access to the bobtom trawl in=-

creased against 1990 and were 2006,1 mill,fish and
45,4 thou.t (lables 5,6), Acousbti¢ estimates were
1850,0 mili,fish and 62,4 thou.t, Of this amount
1450,0 mill.fish or 38.1 thou,t were distributed

in the 4 m botbom layer, Total stock was estipated
at 3856,.1 mill,fish,in numbers and 107.7 thou,t

by biomass (SCR Doec., /92, Vaskov et al, ), Growth
of numbers was associsted with a rich 1989 year
class, however, total biomass estimate was the
lowest at record for 1988-1991.

Redfish (3LNO), In 19917 catches from Div, ANO over
the Grand Newfoundland bank were dominated by fish
20-27 em in length, In contrast to southern slopes
of the Grand bank, larger fish are found in Diy, 3L,
Redfish of 24=3C cm prevailed.in this division,

Ags ghown by the trawl survey the redfish stock in
Div. 3N jn 1991 was at the level of the previous year,
(SCR Doc, /92, Vaskov et al,). Numbers and biomass
of redfish in Div, 3L in 1991 were higher bhan cor-

- responding indices for 1990, At the same time, a.
sharp decline of the stock in Div, 30 was noted,

Total number of redfish in Divs, 3LNO, ag indicated
by the trawl-acoustic survey, declined in 1991 %o
543.2 mill.fish against 1680.0 mill,.fish in 1990,
and the biomass to 214,5 thou,t from 337.4 thou,t.

Cod{Div, 3M)., & trawl survey over bthe Flemish Cap

in April-May 1991 showed, that the cod stock continusd
" to'be at a low level, although estimates of numbers
and biomass were higher in,1991, than in 1990 and

were 10,5 x 10° fish and 6.7 x 10%% (Tables 5,6).

LLOW numbers were caused by weak recruitment from 1989
and 1990 year classes a8 well as heavy fishing on
strong 1986 year class, During the survey time catches
were dominated by immature cod from the 1988 yearp
class, %3-42 cm in lengbh, The percentage of mature
fish did not exceed 1%, Thus, it can be suggested,
that in 1992 and 1993 the bicmass of cod. will be'
close to the low 1991 level, ' '

God (Divs, ?NO).Numbers and bicmass of cod in Diwvs,3NO
in 1991 were bigger than in 1989 and 199C and werse
estimated at 35,8 x 106 fish and 42,1 x,105t. Trawl=
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acoustic survey proyided estimates of 39,2 X 106,fish
for numbers and 151.0 x 10° & for biomass of cod,
which were higher than in 1989 and 1990. The survey
also showed a recruitment te the Newfoundland cod stock
from 11989 year clags, which will enter the commercial
stock. 1n 1992—1995. Growth of numbers and blomass
of cod in Divs. 3N0 zould be expected in 1992 and 1993

Cod (Divs. ZKLY, No research was done in Div, 3K in
1991 because of tough ice conditions in the survey
: tlme. ’

In 1991 numbers of cod in Div. 3L were esbtimated, to

be the hlghest for 198%=-1991 and consbtituted 17C,2 x -
'106 fish, Blomass estimate wag higher in 1991, than- -
in 1990, The trawl-acousbtic uurvey also provided a
higher eslimate of numbers, compaped to 1989 and
1990, which were egbtimated at 198,0 x 10% fish,

and biomass at 189.4-x 10° +, Catches were dominated
by fish 36-47 cm in length at age 3~5 years,

Bearing in mind estimates from previous years, it
can be‘supposed-that in 1992-1993% the c¢d stock in’
Divs, 3KL w1ll remain at Lhe same level

Amerlcan plaice (3M, 5LNO) A trawl. survey on the Fle~ -
mish Cap in 1991 (Div. M) showed, that after a sharp
—decline‘of numbeérs and biomass of American plaice,

observed since 1986 they have now gpown con51derab1y.‘
“If in 1990 numbers and biomass of American plalce
were estimated to be the lowest at’ record for all
years, when a random-stratified trawl—acoustlc survey
was carried out (since 1983),and constituted 2,6 X 10
fish or 4.2 thou.b, in 1991 the estimates were ,
12.7 x 10° fish and 14,4 thou,t (Tables 5,6), However,
in view of the fact, thét'trawl surveys conducted by
Spain in'1988~1990 showed a éelatively'steady status
of the stock with osnly a slight docline in 1990 (bio-
mass estimates were 11.8, 10,5, 9.1 thou.%, respectively),
it can be guessed that our 1990 trawl survey under—
estlmated the stock, Besides, a recruitment from rich
. 1986 year class . contributed to the growth of npum—
"bers and biomass,

(3

In 1991 ‘catches .from Flemish Cap were domihated by -
Fish 36-52 cp in length (mean length 44,68 cm) at
age 7-9 years.' '

The stock of American plaice over the Grand Newfoundiand
bank (3LNO) continued o decline, The 1991 trawl sur—
vey estimated the numbers of American plaice in this
area at. 320.9 x 106‘fish and biomass at 110,2 thou.t,




later than usual.” Topal biopass over the survey area

_The autumn acoustic survey in capelin foraging areas

“to 15 November, Tobal biomass,of capelin in the area
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whnich are the lowest estimates for 1983-1991. However,
aince catches taken over bthe Grand bank in 1991 con-
tained considerable amounts of 4- and 5-yr-olds, it o
can be expected, that the biomass may slightly grow
in ccming years, Catches were doninated by fish of
18-3¢ cm in length,

Yellowtail flounder (3HQ), A trawl survey in Divs, 3NO
in 1991 showed, that numbers and biomase of yellowtail
flounder remzined at the level of the previous year
and was close to the level of 1987-1988, they were
estimated at 64.5 % 10 fish or 27.% thou.t (Tables
5,6). Large fish of 33-40 cm in length prevailed,

L

Witch flounder (3LNQ), Numbers and biomass of witch
flounder in Div, 30 were estimated by the trawl sur—
vey in 1991 at 15,3 x 10° fish or 8,1 fhou.t, that

" was higher, Ghan in 1983-1990. In Divs, 3I¥ nurbers
" and bicmass continued to be abt a low level, 2.8 x

106 fish or 2,7 fhou,t. Like in 1990 fish of 34-=-49 em in
length prevailed,

Capelin (3IN0; 2J + 3K). In 1991 Russian acoustic
surveys in the NAFO area with the purpose Lo estimate
stock size of capelin and trawl surveys to evalyate
the year class strength at age O were continueq;'

The acoustic survey in Divs, 3LNO was carried out by
RV'"Wilnius" from,6& June to & July, almost one month

was cstimated at 18,0 thou,t, 30 times below the
1990 survey estimate, It should be mentioned, that
the northernmost survey tack ran along the ice edge,
where most dense concentrations of capelin were re-
corded, and therefore, some part of fish might not
be covered by the survey.

{2J3K) was carried oubt by RV"Vilnius" from 28 October

was estimated at 19,2 thou, t.

Along with acoustic survey a trawl survey of O-group capelin

in Div. 3L was carried out by RV"Vilnius" from

15 November to 30 November 1991, The 1991 yeap class
was estimated by the survey &s an avefage ohe,

Thus, as indicated by the surveys capelin stock de-
clined almost 30 times against the 1990 level. The

reason behind such a drastic stock drop within onliy
one year, instead of expected growth, iz not clear,
Probably, abnormally low water temperatures. in the

capelin. habitat are not of least importance,
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. Table 1. USSR catch in SA O, 2, 3, 4 in

1989=1991
species PoDive i oIee9 i Iew® | Iger®
Cod 2GH e e -
a : oT+3KL . - & I35 4
28O 5 18 87
B - 22 I
. - VWK . 182 163 - I91
Haddock . VWX 40 73 195
: 3NO ' - . - 2
Sebastes mentella . 2+3K '11483‘ 1 - I35
: . 3LN og9 . 7362 3545
30" - 45I7 3BII 4278
Ao 13892 . 34581 - 8878
. 4K 195 202 = 263
Rock grenadier 0¢1 1101 4
o 2¢3 2852 o438 67
American plaice 243K I .29 -
o e . I05 - 3
amo. - A v 2
. . A - : 46 65
Witeh flounder . - 2J+3KL B L 1 i 2
. ‘ N0 3 . g -
Greenland halibut . O+1 = 32 - 6515  IS6
24+ 3KL - 9I5 - 2377 2833
‘Gapelin 2343 22512 . 66223 ¢ 429
S Lm0 334 14076 _
Silver hake T4Vl 72696 55981 = 49376
o . 3NO e
Saithe o 4V CIeR . 1052 T204
Yellowbail fleunder 3INO - - - _
Herring, S s - IRI2 2512 932
Mackrel .~ . -4 . - 31T - 3638 1182 .
Argentine . 4VWX oI5 - 199 43 .
Squid Illex =~ Zb4 : 1656 . 2080 560
Others’ : ‘ R 37 12677 2374

Total - . 137952 - 216838 78203
¥ preliminaiy da ta S “ .
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Table 3. Numbers and biomass of Greenland halibut
~ in Div, OB as indicated by the trawl
SULVeY.

) . S . . .tMean catch per.
 Stratum: Depth :Nugger: 7 Mean +1 hr tow

? BOWS Irongth® Weight No. © kg

:Numbers:Bio— ~
Tix 107 ‘mass,

: : HE R W - S :
I 21300 3 8,5 6 I,0 0,0 -87,3 Qf
8 ' - 3 . - : - ] - a - . - -—
22 . -- 3 3,5 RI- 03  0I .27,4 88
2 301400 .= 3 35,9 43I 8,0 3,4 56,4 2353
9 -"- 3 354 443 4,3 1,9 64,8 2860
23 =" 3 28,4 26 27,3 5,6 946,56 I95]
.3  40I-500 3 41,6 726 23,3 16,9 2260,7 IGAL1.
10 - 4 33,3 406 32,3 - I3,I 1I870,5 7603 .
24 - 3 29,1 20 42,0 II,4 2254,0 6095
4 - %0I-750 4 45,6 925 64,8 59,9 II20I,8 HBBLI
11 - 4 40,6 880 56,5 39,0 4836,0 33368
6 . "= 4. 32,9 -38  4I,3. 16,0 - 3254,2 I2627
-5 " 751-1000 5 46,3 - 926 '103,4 95,8 7927,3 73438
12 "o 3 44,9 832 42,7 35,5 1490,2 12395
6 100I-1250 - & 90,0 1II62 :II5,6 .I34,3 8456,9 98257
I3 -"- 3 48,5 1038 93,3 96,8 1185,7 12,3
7 12811500 3. 50,9 I29 62,7 80,2 3808,8 497,0.
Total 59 50797,543aN05



Table 4, Inventory of biological

=13 -~

sSurveys

. ‘ H . : : . I ’
S84 ° Divwv, Month! ¢ Surve§ .Objectives : No,of
: . + type + tows
3 3LNO 46 B Groundfish, temperature 261
) salinity
ZLNG . 5 0 Gapelin,temperature &0
salinity .
2, ) S Groundfish,temperature 107
_ ’ : salinity
Q 0B II -8 Greenland halibut, 59
grenadler,temperature
sallnlty
2 26 I0-1I 8§  Greenland halibut 139
"grenadier, temperature
salinity
oH 1I-I2 § . Greenland halibut, 51
. a grenadier, temperature,
. sallnlty “
23 %K ' 11 0 Capelin, temperature, II
sallnlty
3 3K 9 0 Grenadier,Greenland 31
' halibut temperature,
. sallnlty
3LN0 Il 0 Larval capelin, 25

temperature,salinity

Use dumber from 1 to 12 for months

SUCVEYS..

Inuert'S for stratified-random and O for obther

Lo




Table 5. Numbers of bottom fish in B4 3 as

indigated by trawl surveys ‘in 1984—1991

mill,fish

spectes % Div. | 1984 } 1985 1986 [ 1967} 1966} 1969} 19901901

. Cod

plaice  srng  642,1 325,6 348,6 225,8 160,4 244,6

 flounder

P 7,5 7,8 0,2 93 65 50 I,2 4,4
Yellowtail 30 96,9 84,5 39,5 26,5 20,8 43,8 2,5 .3
3K 13,0 I9,8 14,5 50 3,I 3,2 2,1 =
BIAN 9,3 12,2 6,2 4,7 I,g 3,1 1’2 2,1
5,9 2,9 2,7 8,1

"z 25 .34 59 39 6,8

110,2

]

3K . 295,9 286,0 270,4 132,9 306,2 229,9 26,3 -
% 31,9 I80,7 297,0 73,4 89,4 123,2 99,6 I0,2 -
N0 269,3 50,7 269,8 54,2 55,4 13,4 5,2 358
. m ' . 60,7 37,1 3?,2 36,8 26,7 70,4 4’3 10,5
Redfish 3K 749,1. 810,3 816,1 I54,6 44,1 68,5 44,6 -
3N . 720,3. 245,1 133,4 I82,I I67,3 44,7 23,1 4,
50 763,8 1232,4 750,7 99,4 38,8 I70,4 537,8 92,7
M 376,7 I77,3 1200,2 463,2 183,1 263,8 74,7 2006,1
American 2K 93,3 48,8 48,3 44,4 56,9 17,6 21,8 -
plalce INC 1295,6 693,8 626,8 604,3 458,6 708,5 350,8 320,9
| M- 2,5 158 33,4 165 10,00 8,3 2,6 I2,7
‘Yellowtail 3NO  261,0 I%4,0 89,6 64,8 45,4 128,2 60,I 64,5 .
flounder : ) . : : . ,
162 28,4 22,1 8,3 55 4,9 35 -
. 3w I2,6 158 7,6 6,3 3,0 4,6 1,9 2,8
30 4,3 6,6 1II,8 6,0 10,3 5,I 4,3 15,3
Table 6 Biomass ‘of bottom f£ish in 8A 3 as
' indicated by trawl surveys in 1984-1991,
thou, ©
Species © Div. © 1984 { 1985} 1986] 1987 1983; 1989: I990: I99I
Cod 3K 355,3 243,6 271,3 I130,5 33I,2 352,2 335,7 -~
3L 383,3 I77,1 437,2 132,9 159,4 195,5 123,7 166,7
e 266,8 457,7 425,4 289,8 110,2 61,5 7,5 I42,1
3 ar,2 28,1 26,1 10,2 7,7 36,5 3,9 6,7
Redfish 3k  3I9,8 35,9 372,8 69,5 13,8 3,5 21,7 -
;N 199,4 85,9 46,8 60,8 40,0 10,9 7,I I4,5
30 108,7 129,0 109,4 19,2 34,5 27,9 98,6 13,5
M 132,3 * 51,9 309,5 106,4 47,0 83,3 I7,7 45,4
Americen 3K 52,7 17,9 18,9 18,4 13,9 5,9 |
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A. STATE OF FISHERY

According tothe provisicnal data Soviet silver hake catch
in 1991 amounted to 53.200 t that means 5% reduction as compar-
ed to the catch estimate of the previous year when 56,000 t was
caﬁght. Aé & whole fishery in 1991 was’similar fto that of

observed in 1990. Pogsibly, it can be explained by the similia-

- rity of the oceanogfaphic conditions, determining silver hake

behaviour and distribution in April-July. Catch-per-unit-effort

data (current information) by month and year are presented in .
Table 1. From the data obtained we can see that in April 19913
catch-per-fishing-day differed insignificantly from thé mean
longte}m value. As to the May‘and June‘values'are concerned
they decreased noticeably. Data for July are not representative
ones, as dilver hake left the fishery area and migrated to
thérnorth of SMCL. Hake constituted from 85% to 90% of the
total catches, Qther species by-catch didn't exceed the allo—r
wable level (provisional'data).

The 1992 silver hake fishery stock size judging by the
TAC value$ recohmendéd by ScientifiCVCouncil is the sgame =ns
it was in 1991. The fishery will be based on the fish aged
2;4 bélonging to the stirong 1988 and 1990 year<lasses and
comparatively weak 1989 year-claas. Fishery situation is ex-
pected to pe the similar as it was in 1991. In May-June some
improvemsnt is possible. ilass spawning is supposed fo start a

little bit earlier as compared to that of the previous year.
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B. SPECIAL RESEARCH

Environmental siudies

Envirconmdentel studies §n the écotian Shelf were conducted
in two directions. The first one included hydrometeorclogical
studies performéd in 1991.‘They were based .on the analvsis of
the sea surfaée temperature tSST), indices of surfacelwater

» boundary location, wind conditicns ﬁarameters and water column

* temperature in autumn périod. The last data were collected by

.,

ﬁ/V Maltsevo during annual juvenile hake survey. -

The second direction included'studies;of the énv;ronmental
r N ' Ll :

i conditions influencing formation of the silver hake concentra-
{ tiomg.in the shelf area. Ecological surveys made by R/V Evrika
\

in 1990 within the framework of the Joint Soviet-Canada programme

were the major pert of these-studies. Monthly means of SST in
the junctions of 2-degree grid were uséd for the first t&pe of
studies. Temperature was measured in datum points of fhe Scof%aﬁ
"Shelf, Grand Bénkg off Newfoundland and Lebrador Sea. ﬁsiﬁg ,
~ these data new long-terﬁ means for eaéh-month from 1977 and
1991 'and SST anomalies basing tﬁese meéhs wére calculéted in
1991. Temporal series of‘indices-for‘locationrof cold ghalf .
waters, slopé waters and northern edge of the Gulf Stréam
boundaries were coﬁtinued. Data on wind conditious were collec-
ed by the vessels and then averaged by weelk and month. Informa-
tion on water column temperature collécted in 1991. was limitéd
by bathythermographic series of the autumn survey. '

The 1991 daté analysis showed temperatufe decrease in the
upper - layers of the Scotian Shelf, Grahd Banks off Newfoundland
and Labrador Sea. The same picture could be observed in 1990 as

‘

well. Number of months with SST negative anomaly ranged from !

6 to 10. As far as water boundary loéétionlis concerhad, spring;
summer nega%ivé anomalies wererfound.bdih”in 1990 and 19971,

i.e. displacemenL of thesc boundaries fo the goubh cceurved.
Autumn temperature analysis bctweeﬁ O and 200 m showed that on
the Scotian Shelf nepative and pesitive anomalies occurred in
theupper and intermediate and bottom mayers, respectively.

Comparing all the indices wifth 1990 conditions we can trace a
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tendency to the slight-temeprature increase in 1996. This

tendency resulted in decreése'of 387 negativé'anGmaly:gbsolute

values as compared to those obééPVed in 1990. In some-ééses

a change—of negative anomalies for positive ones occurréd. As

for the wind conditions winds of the westefn quarter'prevailed'

in 1991 with strengthenihg of nortH component ;n JanuaryuApfiir.

and south compoﬁent in May—Decembér;. Thus, on ﬁhé-ﬁhdié;:i9§1

can be detefmined as the second after 1989 cold year with.cleérly

pronounced tendency to water temperature increase against the

background of the interannual chenges in 1986-1991. - e
Within_the.frémeﬁork of ihe second typé of studies complex

data analysislwas continued. Data were collected during conduct-

ing ecological surveys on the Scotian Shelf continental slope

according to the Soviet-Canada ﬁrogramme on the silver hake

researchs The objective of the programme was to study conditions

for-haké concentrations formation during feeding and prespawning

periods. Distribution fields.-for- bottom température, salinity,

phosphates and geostrophic circulation were constructed and three-

dimensional.circulation fields were calculated. Diétribution' !

© fields for major groupa of feeding plankton and silvef halke

catéhes were presented as well. As a breliminary hydrolégical

; front can be considered to be the main factor stimulating

formation of the fishery hake concentraticns and providing ' -

relevani temperature and food conditiona. Some results of the

environmental studies will be presented in details in a series

of the special reports. - . ’ . -
Biélogical gtudies

in November regular joint Soviet-Canada trawling survey

on juvenilé silver hake (QO-group) was conducted. Totally 80
trawliné stations were made, i.e. 30 trawling stationsﬁfess
than in previous years. We réfused to make stations in some
layers of the Eastern Scotian Shelf where juvenile hake was no
prectically available during many years of observation. Preli-
minary index of abundance for o-group (mean weighted catch

per set) was 76.2 specimes, i.e. the-third least value of year-
claas for the pericd of cbservation. ' L

In 1991 samples were collected only in May and June as the
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observers couldn't manage to get to the fishing areas in time.

© On the whole sampling intensity decreased. In a;l about
43.000 specimens were meésured and 460 pairs ofrotoliths fbr
silver nhake age determlnatlon were taken. Accordlng to data
obtained speclmens of 26~33 cm long congtituted the bulk of the
catches (Tablc 2).-Mean length increased noticeably as compared
to tﬂat of the previous yeaf. Usuelly fish-aged 2-4 prevailed
in the catches (?abie 3}. quqfc:, this year share of fiah
agcd 3 and 4 (1988 and'1987 year—classés).increased greatly as
compaced'to,that cf the_previoué_yeap. So did mean age estimates.

Analysis ¢f hake biological state and catch—per-unit-effdrt by:‘

5-day period. was ﬁéde usihg‘data collected by the observers in
1991 (Table 4). 1f to compare with the situation observed in
1990 larger 1nd1v1duals constltuted the catches taken in May and
June. Maturation rate (mean maturlty stages) was at 1990 level.
In May 1991 mean value of stomach fﬁllness'excceded the level
of the previous year, Influence of silvcr hake abundance on
weight growth rate was gtudied. Taking into-account some uncer-
tainties concerning state eatimation of silver hake stocks we
'can't drew a reliablé conclusion on relationship‘between weight
growth and populatlon abundance, though gome facts support this
supposition. Detailed analysis is given in a special scientlric
paper. ‘ ‘ B

Analysis of data for mackerel collected by .R/V Evrika in
summer 1990 has been completed. Pish 1ength in the catches
ranged bctween 20 and 43 cm; age compogition ranged from.1 to
10 years. Individuals aged 2-3 of 27-33 cm 1ong prevailed,in the
catches. Means for length and wéight bj age gfoup are présentéd

in Table 5.
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Teble 1

Soviet silver hake catches per vessel-day by year
and month {(current data)

Month N “tllean Cgteh
Year : iper Pisghery
: April May Jun¢ July tSeason (t)
1977 32,7 20,0 39,0 3,4 31,3
1978 20,3 18,8 17,1 23,9 23,5
1979 21,3 . 25,9 25,8 36,5 27,4
19a0 22,8 20,5 21,0 23,6 20,9
1981 14,1 27,9 22,9 30,6 23,6
1932 49,7. 37,9, 37,4 31,9 37,2
1983 37,3 33,9 21,3 14,3 30,5
1934 44,3 34,3 35,8 43,1 34,4
198y 41,9 42,2 33,% 40,9 38,9
1986 - B0, 42,0 42,4 44,3
1937 49,2 37,0 34,5 07 12,3 32,6
1945 | 43,8 40,4 33,5 15,3 36,8
19589 44,0 44,0 34,7 31,0 40,7
1990 35,1 24,1 24,5 33,0 24,5
1991 31,3 2,7 23,3 23,7 23,4
Mean catch 3,7 34 29,8 29,4 32,0

for 1977~
1991 (%)
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Table 2

. Length composition of silver hake in the Soviet

commercial catches (%)

: 1991

Year
;- 1988 ;1989

1987

1990,

LN O M T PO O D N A

R R R T T T T e N O N I S + 4+ 4+ 4+
[elele lar i 00272003473810000.
b b — —)

-

OOOOOUUI404D£19?42IOOUOO
et

=

mOOOOOOIIII34b?Ibbd?4ZIOUUOOUO

: — QOO DD DD D=

Ll ++4+ 4+ 3+ + o anmoescoonennnenna I R I U I I e O |
. . 00140790174210000. -
o — = —

FIBJ&g14433350539794Z38JJ£II++++_____
OOOOOUOIO{03977b043<IUOJ000
e

29,6

29,1

27,7

29,4

3,4

Mean length (cm)
Mean weight (kg)

0,183 © 0,141 0,187

0, 190

0,131,



- Table 3

Age composition of silver hake in the Soviet
commercial catches (%)

) : Year
Age (yr) - .
) ‘ ‘ 1987 ¢+ 1988 ¢ 1989 : 1990 - 1391
I S - R 5,00 2,3 1,0
“ 59,3 42,4 31,7 vl,4 23,1
3 21,0 . 41,3 38,1 32,4 43,6
4 14,5 13,8 20,2 11,6 26,6
o! 2,8 2,4 . 4{1 - 1,8 ~o,l1
. B 0,5 0,1 0,8 . 0,0 . 0,0
7 0’2. + 0,I + 0,1
8 - + S+ + +
.9 - - + - -
Mean ege 2,08 2,8 2,9 2,0 3,1
‘ Table 4
Catch-per-unit-effort values and some biological
charactepistics for eilver hakg in 1991 by month
and 5-day period ' :
Month :Mean  : Mean- iength + Mean gtage . :Mean stomach
and :cateh 5 {em) = :_of maturity :___‘index
5-day :per s : : r : s R
period:fishing: Male. t Female : lMale : Female : Male : [emale
:day (t): ' : 3 : 3 :
MNay ) o
1 &7,z = - - N - -
<. 34,0 3,2 30,0 3,1 3,1 2,0 2,1
3. £'7,0 £'7,8 30,0 3,3 3,2 1,6 I,8
4, 32,3 3,4 30,7 3,8 3,0 1,7 1,7
0 9,0 27,7 29,0 3,7 3,3 1,9 2,0
& 27,9 z7,9 30,2 3,8 3,4 1,24 I,3
June
I 16,4 <7,8 £9,0 4, 3,0 2,0 1,7
£ 19,4 “8,¢2 30,8 4,1 3,9 0,3 0,4
3 22,3 23,8 30,7 4,0 3,7 1,7 I,3
4 19,0 <8, 0 " 30,7 4,1 - 3,7 1,4 1,6
o) 20,4 £l e 9,4 4,2 3,9 I,0 I,1
Table 5 -

i Mackerel Length and weight by age group

Age growp; 1 . 2 1 o3 1 o4 P s P P70

Tomesn ¥l 27,8 31,4 33,4 3,7 37,0 42,5
(cm) _ .
Mean 0,086 0,210 0,3k0 0,401 0,034 0,545 0,845

i
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