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bubareas 0 and

A, Figheries gtatus

In late June one ship of the FST- and 4 STVM~types commenced
Greenland halibut fishery in Div.0B, Daily catch averaged 5.1 and
5.7-tgespectivEly, using a bottom trawl at 850-1000 m depths.

In July 4-3 ships of the PST-type, 2 -STW- and 1 -BMRT-types were
fishing in the same division and daily catch amounted to S.4-6.4 .

In August the [ishing was coniinued in the depth from 750~1115 m
end daily catch by the ships of the PST- and 8TH-types averaged
2.7 and V.1 t, respectively, and 7.4 t - by BMRT-type. Daily catbch
by SRIM=type of leng=line fishing was considersably lower , i.e

1.7 L.

In September trewl fishery was carried out by 2 small groups of
ships. One of them operated along the boundary of Div.2G at 800-
1000 m depths and the second one -~ to the north of 63%°40' - in the
depth from 200 to 1050 m. Monthly catch by the ships of F3l-typs
averaged 5.1 4, by ST - 5.0% and BMRT~btype — 4.5 t per ship/day
fishing., In Ccltober doily cabches talen by the uhips Wore appro—
ainately tue seoae,

in Lhe Liret holf of Novesber a group ol ships (1=4 STi-Lype)
operated in close vicinity of Div.1D boundary snd hauls were
done 1iuvin TusU Eu G200 m depihs, Hallbul cafches amounted to
2.5-3.,0 t,wilh daily catch being 5.3 t. In the second half of
lovember dug to ice coverage the ships shifled to the south-
west where =z déily catch made up 10 t. Ice fields occasionally
pleocked the avea to 1200-meter isobath and prevented from fi-
shery. By-caltch of grenadier did not exceed 8-10%.
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Total catch iz given in Table 1 (preliminary).

DIV.OB

B.Special resesrch

1. Environmental studieg

a)O0cesnographic cbservabiong

Oceanographic observations were coﬁducted along the continental
slope soubh of &4°15'N between 58 and 62°W on RV "Kapitan
Shaitanov! from 25 to 29 Hovember, 2t trawl stations have been
occupied, lhe observations involved salirnity and vertical pro-
Liles temperature measurements usinglthe STD-systen.

The survey was conducted along the polar frontal zone , charac—
terized by subsurface maximwn of btemperature and salinity cont-
rasts, Water temperature in the upper 5U-meter layer varied
from ~1°C in the area of polar waters in the southwest to 3°C
in transformed Atlantic wabers over av exterior part of the
continental slope with more than 1000 n depths, Thermal struc-—
ture of waters over the upper mixed layer was determined by a
slope of the frontal zone and Atlantic waters with a poorly
pronounced moximun of temperatures (F4.5°C) in an intermedi-
ate layer (400-500 m).

Biclopicul studies : . R
Greenlond hatibut (UB)

A trawl “uwrvey in Div,OB was carried out in the 500-1500 m depths
from 25 to 29 November 19%Z. Flelds of solid ice prevented fron
conduching the survey. A total of 26 research Tows were made By
RV "Kapitan Shaitanov". Greenland halibut were scattered and were
at low commercial concentrations. Largest catch of 589 kg per
hour tow occurred in depth 1160 m. Halibuy from 47 to 43 cm long
(mean lenglh for wales - 4%.9 and for females - 4G.5 o) wefe
predominant in catches Iroum the Baffin Land area. Mean lengbth and
weiglt of fish, as well as a relabive number of females lncreased
with depth, with o2 portion cf mature specimens smouating to 8.7%
maximun velow 1250 m. Peeding intensity was not high, mean deg-
ree of stomech fullness did not exceed 4. Shrimp and fish were
the main feed itcms. As in previcus years, fish at age 5-7 cons-
tituted the bulk of catches. Acceording to preliminary estimafion
halibut biomasy amade np 4.7 thou,t snd obundance - 57,5 mill,
spec. These figures correspond tu the level ol 1987 wnd ppproxi-
mately by »U0 lower compared to 1991. The gstimate cbtained does
noet indicate o reduction in stock since the trawl survey ia 1992
hog covered ounly A0% of Div.OB,.

Ho trawl survey was conducted in SA T.
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Rook—arensdion (0B) ROMMANDEL GRENAN ER

¥ RoUhtlnegr
As in previcus years, during the 1992 trawl survey »ee¥ grenadier

occurred in Greenland halibut catches only as small by-catch.Ilts
moximum cateh was 15 kg. Mean length of grenadier at mean age 7,8

was 41.71 cm long. A sharp increase was ndted in the mean length
of males and females and a relative amount of the latter with
depth, All males end females were immature. Sex ratio was 1.1:1.
Mean degree of stomwnch fullness wgs 1.7 and copepods, ecuphausiids,
shrimp and syuid were principal prey.

Subareas 2 and %

A, Fisheries status

Greenland halibut . No fishery on halibui was practically con-
ducted off the Northern (2G) and Central (:2H) Labrador, simulta-
neously the vessels were searching for fish in the main <¢ommer-
clal area of the Baffin Land.

Rounomose
grenadier. No directed fishing for grenadier was carried

out. It ocecurred in small numbers as by~catch in the Greenland
halibut filshery. ’

Redfish. In 1992 Russian fishing ships fished for redfish con—
centrations wosily over the Flemish Cap Bank and beyond the fish-~
ing zone of Canada off southern snd south-western Newfoundland.
In Juiy and August 4 ships operated algo in the zone of (anada
(Div.30). ' '

In ¥arch-July a small group of Russian ships fished redfish on
the western and southwestern slopes of the Flemish Cap Bank at
550--85C m depths. Large catches were registered in the second
half of April with subsequent catches being 1-10 t per 2-4 hr of
trawling. :

In June-August s zroup of ships were fishing with bottom and
mid-water trowls on the southwestern slopg'of the Grand Newfound-
land Bank. Mean catches Ly Lotbon trawl made up £5.8 % per day
and 19.8 t - by mid~wabter oune.

In July-August colches were essentially higher in the zone of
Canada.

Capelin, In 1992 the nationol quote ol Iussio in Divs.sNO was

15 thou,t. However, since there weTe no commercially-important
concentrations of capelin in these areas the gquocta was not rea-
lized. Directed scouting for capelin concenirabions was not con-
ducted in 200-nile zone. The sites of capelin spuwning grounds
in the southesstern shallows (3N) outside the zone were psriodi-
cally controlled. Here some catches were taken (fo 2 t per 1<%



trawllng hour), with the immature capelin specimens from 10 to
12 cm length predominating,

Small capelin concentrations were found by RV MG~1366 during
acoustic survey in the first half of November in Div.3K, Catches
did not exceed 1 ¥ per 1 hr trawling, fish of 12-16 cm long at
age 2+ and , to a small extent, %+ prevailed,

Cod (3NQ). In 1992 no directed Tishery on cod was carried out

. by Russian fleet in the Northwest Atlantic. Cod were caught only
ag by-catch when fishing redfish on the Grand Newfoundland Bank
southern slopes. In June-August small cod.by-catch from C.? to
11.8% taken by a bottem trawl, was registered only in small dep-
th (legs than 300 n).

Utner species. No directed fishery for other species was carried
out, small by-cabches of wolffish, skate, roughhead grenadier
occurred in Greenland halibut fishery and by-catches of flatfi-
shes and skate - in redfisu une.

Subarea 2
B.3pecial studies
a2} Oceanographic observatlons

Oceancopraphic works were performed along transect B8-A(10-11 Ho-
verber , 11 stations), crossing +the Hamilton Inlet Bank, by RV -
"Rapitaon Shaitanov", as 'well us at random stations on the shelf
and continental slope in Divs.2d (V-10 Noveuber, 9 stations) and
2GIL (50 Hovember-15 Decewber, .34 stations).

Yeen waber temberuture in HU-200 m layer along transect 8B-A was
lower than the norm by 0.4°C and by 0.3°C below the corregpond-
ing value in the similar period 1991. This deficiency of heat
resulted from cooling of waters on the shelf and. adjacent peri-
fhery of the frontal zone over the continental slope; no essen-
tial deviaticns of the norw ol thermel stube of wobers in the
Labrador Current Iiwinger cowpuaent wos found.

All teumperature measurements along transect 8-A below 10C m
showed 1ts reduction relative to the norm. Typical values for
tempersture anomelies in the depths From 200 to 4000 m were about
~(0.2 and nearly =0.5°C . in 1200-1500 meter layer, where the Labrga
dor Sea wabers are pronounced (LSW), forming a local extremity
over a vertical profile of anomalies. Unusual low temperatures

of the L.brador Sea waters, zre apparently representative of the
variations in conditions of this water wass formetion, cbserved
in severe recent yeard, ‘

Subarea )
1.Environmental studies

a)Hydrograplic cbservations

Uceanographic observations wove performed on the Flemish Cap Bank
(£6 randou stubions) by RV "Huapitan Shuitunov" from 15 So 20



April andé Lrom 17 October to V¥ November in Divs.3ELM (55 random
stations), In spring decpwaber measuremeunts for temperature and
galinity were done at the stations by Nansen bottles , as well as
by the latter and CTD~system in aubumn.

" In April water temperature varied in the upper SC-meter layer

over the FlemishCap Bank from -0.6°C cn the wesfern slopes %o
2,7°C on the eastern one and was below the norm by 2-3°0. Delici-
ency of Leat in the upper laysr cowbined with v lower {Ly O.2-
0.5 psu) salinity. Effects of cooling and freshening fell with
depth and near tle botlom water Gemperature snomolies did not
exceed -C.5°C (by modulug), Structure of waters in the north of
Div.3K in late October - early November was characterized by a
wide distribution of cold intermediate layer (CIL) almost all
over the shelf area surveyed. Transgression of CIL, remistered
in autumn seasons early in 90's, is, probably, related to a hig-
her production of these waters in bthe recent yesrs severe win-

ters.

2.Biological studies

In 1992, like in previous years, priority was given to evelua-
tion of the stetus of commercial stocks through trawl and acous—
tic surveys. However, no trawl-acoustic survey for bottom fishas
off the Newfoundland y except for the‘Flemish Cap Bank, was con-
ducted because of financial difficulties. Table 2 shows survey
detuils, time and amounts of naterials collected.

Roywowes e .

Beck*fErenadier (F+7K, 5LM). Trowl survey was conducted by RV
"Kapiten Shaitanov" in Divs.BG and 2H at 500-1400 m depths from
20 Hovewoer to 15 December 1992. Grenadier occurred in catches
from 700 m depth and were predominant in those fHaken from 901

to 1000 m; however, the catches were negligible , i.e. lower
compared to 1997, Maximum cutches were . tsken at 1150 w depth
(150 Lg) and 118 kg - ab 1500 m depth, Hean length of Cish in

cuboiles won e 8 cine 1o 0ll catehes maley were a little swallar
bhun fewsles, Thas, in Div.2G meles Lrow 1% Go &0 cw Llung with
wear: lengull velng 42.5 ¢ cceurred in cotches, as well as fema—
les 17-88 cm long with mean length 43.3 cum. Length composition
of grencdier wos similar in catches from Div.:z2H.

Sex ratio was 1.6:71 in Div.2G and 1.5:31 - in Div.2H. All fish
were immature.

Grenadier were feeding woderately. Mean Jdegree of stomach full-
ness made up 1.35 and 1.89 in Divs. 2G and 2i, Copepods, Mysi-
dagea, squid, Themisto and shrimp were najor . .-plrey.

Trom 22 to 27 Uctober 1992 a uset of 1=hour bLottom houls weie
dome cvery 10U a from Jud bo Mow m deptlhs in Divl3E bo slbudy
versical disbribution of commercial fislhes, Catchies at depth
to 300 1 were from 120 to 200 kg, with J,merigug congtituting
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to 70% in thom. Catehes were mainly consisted of Greenland hali—
but and grenadier with fisghing depth ond did not exceed 200 kg(
Relative amount of grenadier increased with Tishing depth and it
nade up above 80% in catches below 1300 in.

Mean lenglh of Dotk males and females sharply increased with fi-
shing depth (Zrom 35 ecm at 501-600 m Gepth to 60 cm in males and
.69 cn in females at 1400-1460 m depths), Mean length of grenadiex
from Div.2K umsde up 49.8 cm, mean age - 8.5, Sex rubio was 1.6:1.
Poth males and females were jmmabture, except for 5 specimens with

gounads at muturity stage ITI. The females were caught in the
depth from 1100 to 1460 m. Grenadier weres feeding moderately,
mean degree cof stomach fullness was 1.61., Buphausiide, copepods,
shriup, squid and fish were major prey.

In Divs.3L, 3M (Flemish Pass) hauls wers done in. the depth 900-
150 froh_17 to 20 October 1992. Catches of grenadier per 4
trawling hour were from 20 40 180 kg. Greenland halibut (40-90%)
and rock grenadier (15*20%) constituted the catch, with catfish
and roughhead grenadier in it being as by-catch. Males had the
length of 16-71 cu, mean length 36,9 cm, females - 17-71 cm,
mean length 58.9 cm, All speclimens of grepnadier were lmmature.
Mean degree of stomach fullness was 1.15, Euphaugiids, copepods
and shrimp were major prey.

Greenlsnd halibut (2G, 2H, 3K, 3IM). Trawl survey for Graenland
halibut in Div.2G wag carried out from 30 November 1992 to &
‘December 19%2. A total of 50 wvalid hauls were done by strata and
covered the depth range from 200 tc 1500 m, The largest catch of
Greenland halibut was taken from the stratum 906-102 (3 kg). The
catches increaped when trawling below 1150 m depth,

Male length varied from 4% to 61 (mean length 37.2 cm), females-
from 12 to 85 em (mean lcngth,i?.B cm). M2en length of both males
and females increased with fishing depth, Mean length of males
was 26,0 cm in the depths 200-500 m, that of femaies - 2G.5 cm,
ond 45.1‘cm in males and 44,7 cm in fewales in the depths from
1007 to 1500 m,

96.3% of males and 98.6% of females were immabure, mature speci-
mens occurred in catches from below 1000 u depth. On the whole,
the males corstituted 5%.9% ., Feeding intensity of helibut dec—
reased with fishing depth., Thus, mean degree cf stomach fullness
cf halibut in the depths %o 500 m was 1.17, from 501 to 1000 m -
0.47 and 0.26 - in the depths below 1000 m. Squid, Thewmistg ,
shrimp and fish were the main food ohjects.

Trawl survey in Div.2H was conducted frow 1C to 15 December 1992,
In total 22 one~hour valid heuls were done from 501 Lo 1500 o

<depths. Mosimwn catch of 339 kg was taken from 1280 m depth.

Male length varied frow 23 to &1 cm(uewsn lengbh 249,35 cu), fema-—




les - from 20 to 89 cu {(mean length 40.8 cm).

411 males of Greenland halibut to 730 m depth and females o
1000 m were immature. 9.5% of mature males and 14.1% mature fe-
males were token from 1251 to 1500 m depths. On the whole, the
percentage of males from Div,2H was 60.0%.Mean degree of halibut
stomach4fullness made up C.32. Squid, shyvimp cnd fish were major
prey.

By the data from the trawl survey conducted in Divs,2G and 28 in
1992 numbers of Greenland halibubt were estimated at 22.4 mill,
spec. and biomass at 14.5 thou.t. These indices are at the level
of 1991, howevar, the survey area wes approxiwalely S50% smaller
than in 1991.

Trawl survey was performed in Divs. 5L ond 3M° (Flemish Pass)
from 17 tc 20 Uctober 1992. T total 9 evis were done in the
depth YUC=1150 w, Gresnlund halibut cccurred in all catches,
however, they were minor., The largest caich of Greenland hali-
but (176 kg) per 1-hour trawling was taken from 1150 m deplh.
In that area Greenland halibut concentrations were,probably,
below 1150 m. '

Length of Greenland halibut meles in catches varied from 36 %o
3% cm (meon length 47.8 cm), females - from 33 to 93 cm (mean
lengbh 54,1 cia). They were noeinly immelure fish., Mean degree of
halibut stomach fullness was .88 and syuid, shrimp and fisha
Wel'e @Major prey.

In Div. K in total 50 valid hauls were aone in the depth
range from 500 to 1460 a each 100 m from 22 to 2/ October 1990.
Greenlond helibut occeurred in cubches [rowm all deplls, with
maximun totsl catches {(wbout 200 kg) Leins token from 800 to
1200 @ depths, and a portion of halibut mude up 25-30%. In

the depths below 1500 m a portion of halibut from catches was
3-8 and that of rock grenadier - 35-88%,

Males lenglh in balibut varied from 31 te Y0 cu (mean length-
4%,0 cm) and females — from 25 to 98 cm (uean length 48,6 cm).
Mean length of fish grew to 1300 m with fishing depth. Sex
ratio was 1.137.0. Almost a1l specimens of halibut were imma.-
ture. Maximum smount of mature specimenz (to 50%) was regis-
tered 1u the depth renge from 1201 to 1200 m.

Menn degree of stomach fullness in Greenland halibut varied
from 2.%6 abt 501-600 © depths o 0,00 - st the depthz fiom
1401 to 1460 m { on the average over the area — 1.48)., Squid
and fish were major prey. .

Oapelin (23, 5K).Acoustic survey for capelin wes conducted
by RV "Kapitan Shaitenov" in Divs.2d and 3K frem 30 October
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to 15 Novewber 1992, Small aggregations of capelin wers found
at 250-400 m depths only in the east of Div.?K. Capelin bio-

mass gset at 9.6 thou.t proved to be the lowest for recent 10

years. Fish at age 2 from the 1990 yearclass made up the bulk
of aggregations (80%). Capelin of 12-16 cm long (mesn length

14.1 em) from check hauls congtituted the bulk of catches.

Segbastes marinus (3M), Trawl-acoustic survey to study distri-

bution and biolegy of S.marinus on the Flemish Cap Benk was
carried out by RV "Kapitan Shaitanov in Aprll 1992, The sur-
vey covered the whole bank, excluding for 4 strata on the so-
uthern slope (Strata 4, 9, 13, 17).

Redfish at age <-23% of 849 cm long ocecurred in catches. Speci-
mens from the rieh 1990, 1989 snd 1985 yearclasses made up the
bulk of catches. Major portion of fish was immature, Redfish
vere distributed over the depths from 200 te Y00 m. The den-
sest aggregations and larpest catches of redfish were record—

"ed on the western and northwestern slopes. A considerable amo-

unt of juveniles at 8-13 cm length contained in the catchas.

By resulis from the trawl survey the abundsnce of redfish was
estimated at 119.5 mill.indiv. and biomsss - at 18.2 thou.t
and 269,17 mill.indiv. , and 99.5 thou.t = by the data from the
trawl and acoustic survey. Thus, the stock of redfish on the
Flemish Cap Bank continués to reduce.

Cod (3M). In April 1992 no cod apggregations were found during
trawl-acoustic survey. Mean catch per a half-hour vaiid haul
contained 20 specimens. Cod length varied from 12 tc 738 cm, with
predominant length being 24-20 ca st age 2~-3 from the 1990 and
198% yeusrclasses. The abundance and biomass of cod on the Fle-
mish Cap Bank (except for 4 strata uncovered in the south of
the bank) were sstimated at 8.7 mill,indiv. and 2.5 thou.t, res-
pectively. Thus, the reduction in cod stock resulied from a com~
mercial withdrawal of fish from the 1985 and 1986 yearclasses,

Awerican plaice (31).By results from the trawl—acouétic survey
copducted on the Flemish Cap Bank in April 1932 the Awerican
riaice abundance and biomass were set at 1.9 mill.indiv. and
1.0 Thou.t, respectively, These results are lower than in'1991
and approximately are st the level of 1990 (2.6 mill,indiv. and
1 2 thou.t). :
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AtlantNIRO Research Report in NAFO Subrea 4 in 1997

by
. V. A. Rikhter and I. K. Sigaev
Atlantic Scientific Research Institute of Marine Fisheries

and Oceancgraphy (AtlantNIRO)
5 Dm. Donskoy Str., 236000, Xaliningrad, Russia

A. STATE OF FISHERY

According to the provisional data Russien silver hake
catch in 1992 amounted to 13,000 t that means 75% reduction as
compared to the catch estimate of the previous yesr when 49,00Q t
wag caught. The fishery situation in 1992 was extremely unsiable
and low esgtimates of catch-per-unit-effort were cbserved betwsen
April end June (Table 1}. High by-catch of polliock prevented
the fishéry to & considerable degfee. As a rule it exceeded the
allowable 5% level. For this reagon the fishing fleet was forced
to seek for the areas with & low abundance of pollock. Abnormal
hydrometeorologicel conditiong adversely affected the acceésibili-
fy of silver hake for fishery as well. Iﬁ the middle of June
the fishing fleet left the Scotian Shelf.

By 1993 the size of silver heke stock noticeably decreased
as compared to that of the second half the eighties.

As ususlly the bulk of the stock consisted of fish aged
2-4 belonging. to the mean 1989 and wesk 1990 and 1991 year-
classes. It is worth dwelling on the 1990 year-class that seemed
to be comparatively strong basing the juvenile survey data but
at the age-of 1 was shown to be weak by tﬂe results of the July
survey. Supposedly it cen be explained by the high mortality of

the year-class under discussion due to severe winter of 1990-1991.

B.3PECIAL RESEARCH
Environmental studies

Russian vessgels conductéd no oceanographic observaetions
on the Scotisn Shelf in 1992. Therefore, to analyse the 1992
hydrological conditions SST data and information on surface.water
boundary location were used. As in previous yesrs the SST seasonsal
veriation studied uaing s group of squares embracing the Scotian
Shelf, Grand Bunks ofP Newfoundland and Labredor Sea (sigaev, 1991,
1992). Monthly mesn sncmalies of the characteristics ﬁentioned
were analysed. As lar ag the Scotian Shelf wss concerned the
geagonel varistion of the SS5ST anomalies in 1992 (40°-45°N; 60°-

65°W) showed a deéréase of winter and spring temperature values
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as éampared to those of the cold 1991. Summer end fall temperature
values were close to the values oﬁsefved in 1951.

On the Grand Banks off Newfoundland (45°-50°N; 45°-50°W)
positive temperature enomalies preveiled in winter and early
spring as compared to the situamtion observed in 1391, Duging the
rest part of the year the conditions observed were¢ close to those
of 1991, In centrast to 19591 the pogitive snomslies of S8T were
recorded in the Lébrador Sea (50°-55°N; 509-55°W} durihg the
first half of the year. Anelygis of dats on location of the water
‘boundaries showed no considerable difference as compared to the
situation observed in 1991. The seasohsl varietion in location
of the cold ghelf wster boundary in 1992 was similar To that of
obgerved during iwo previous relatively coid years, The peculiaxr
festure of the above-mentioned varistions waslthat gince May the
boundary had shirted to the south of its long-term mzan position.
That factrshould be considered as inteﬁsification of the cold
water advection from‘the'north—east to the Scotien Shelf regionm.
As to the seasonal variastions in locaetion of the glope water
toundary end nerhern Gulf Stresm edge no marked dilference wasg
found as compared to the sifistion observed in 1991. Thus, the
1992 hydrologicel conditions in the Scotian Shelf area were indi-
cative of the fect that ¢old geason continﬁed. In tle Lebrasdor
Sea and ob the: Grand Bénkg of f Newfoundland as it was observed in
1991 & tendency to the warming-up was found as compared to the
conditiqns recorded in 1989 énd 1990. Two periods of the relative
temperature decrease (1977-1982 and 1988-1992) and one period
of the temperéture.increase (1983-1985) are characteristic of
the 857 year-to-year variation in the Scotain Shelf area.

It must be noted that within the periods of the temperature
increase and decreaée eghtimetedg of catch—pérwunitueffort.forr ’
silver hake increased sand dédreased, respectively. In this connec-
tion it may be hypothesized that itemperature variations within
the ﬁpper layer can be consgidered ss one of the factors influen-
ing the'distribution and accessibility of the silver heke concent-
rations in the area alloted by Canada for faoreign fishery. Relation-
ship between hydrological indices and estimates of-catch—per—unit—
effort within the 3cotian Shell region were studied using the
method of cluster-snalysis. A series of equations of multiple

regression was obiained which allows to coanect monthly means of
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catch-per-unit-effort end monthly means of. 55T and bﬁundary posi-
tion. Data for 1977-1991 were used.lThe begt resulbts with the
nighest multiple'régression coefficients were obtained for the
April catches. In the future the equations are planned to be
checked ﬁsing indepedent data. '

In 1992 the environmental fectérs iﬁfluencing the distribu-
tion pattern and dénsit&‘of the gilver haké égncentrations were
studied as well. Date of the ecological surveys gonducted on the
Scotian Shelf by the ?/V Evrikes in Maﬁ—July 1990 were used.
Estimates of the silver hake catches taken during the 30 min
hauls were campared with fhe.near—bbttom temperature and amount
of comparatively small (Cslanoide} and large zooplankton (Buphau-
siidae). Data collected at the 174 stations were usged. Basing
thé results of the statistical anelysis it may me supposed that
only qualitative reletion between the silver hske density and
envivonmental parameters mentioned is availaeble. l

Biological studies

In 1992 a continious series of-the fall Jjuvenile silver
hake surveys conducted during 14 years within the framework of °
cogperative fisheries reseerch between Cenadae and Russia was sfopped.

Thus, provisional deta on O-group abundance (1992 year-class)
are not avaiiable and this will have a negative influence on
the stock estimates and TAC for 1994. l

Samples were taken from the commerciel calches between April
and June. Volume of tﬁe materials collected hes decreased greatly.
Totally 17,400 specimens were meagured and 555 pairs of otoliths
for ege determination were taken.

As in 19971 specimens of 26-33 cm long constituted the bulk
of the catches {Tsble 2). Abundance of fish aged 1 was insignifi-
cant. Usually fish aged 2-4 prevailed in tﬁe catchas (Teble 3).

In 1992 reliabiiity of sbundance indices for silver hake was
étudied. Ststistioally significant correlstion was found between
fishery and survey indices for fish agedzand between survey (figh
aged 1) and fishery (fish aged 2} sbundance indices of the game
gilver hake year;classes;~ \

For older age—groups.cérrelétion coéf%iéienté proved td be
unreliable. Probable influence of pollock, cod and haddock by-
catch on the egtimates of silver hake cetch-per-unii-effort were

studied as well. The studies have sllowed to revesl statistically
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significant correlation between the indices under discussion.
Thus, the hypothesis‘that high by-catch of some fish species
has en unfavourable influence on the results of silver hake
fishery was verified.
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Table 1 Soviet Silver Hake Batimates of Catch per Vessel-Day

b, vear snd Wonta (%, curreat deta)

Tear Month , Mean catch
. april an June July 'gggsgisning

1977 32.7  25.0 39.5 35.4 3.3
1978 20.3 15.8 17.1 26.9 23.5
21979 21. 25.9 25.8 36.5 27.4

1380 22.8 20.6 21.0 23.6 20.9

1981 14.1 27.9 22.9 30.8 26.6

1582 43.7 37.9 7.4 3.9 37.2

1983 37.8 33.9 21.3 14.3 30.5

1984 44.8 34.3 35.8 43.1 38.4

1985 - 41.9 42.2 33.2 40.5 38.9

1986 - - 50.2  42.0 s2.4° ‘ 44.3

1987 49.2  37.0 34.6 12,3 32.6
19688  43.8 40.4 33.5 "15.3 '36.8

1989 44.0 44.0 4.7 31.0 40.7

1990 36.1 24 .1 24.8 - 33.0 24.5
1991 3.8 25.7 23.8 23.7 26.4

1992 24.2 5.1 14.9 -- 18.2
Mesn - 34.3 31.3 - 28.9 . 29.4 31.1
catch .
for 1977-

1992
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Table 2 Length Composition of Silver Hake in the Soviet and

dussian Commercial Caiches

Year
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Age Composition of Silver Hake in the Soviet and

Table 3
dussien Catches (%)

i Yeaf

Age

Year | i9a8 1989 1990 1991 1992+
1 N 5,0 2,3 1,0 1,2
2 12,4 31,7 51,4 23,1 3,1
3 31,3 38,1 32,4 43,5 41,7
4 13,8 20,2 11,6 26,6 17,7
5 2,4 4,1 1,8 5,1 4,1
6 0,1 0,8 0,5 0,5 0,2
T + 0,1 + 0,1
8 + + 1 + -
9 - + - - -

Mesn sge 2,8 ' 2,9 236 3,1 2,9

* Russian catches
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