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" SECTION I
SUBAREAS 0, 2 AND 3

é,' State of fisheries

In 1983 USSR commexcial ships fished mainly for redfishes,
cod and witch flounder on the southernm slopes of the Newfound-
lend (3H0) end on the Flemish Oap (3H). Bssides, silver hake
on the Hova Scotisn shwlf (4VWI), capelin in the South Lab -
rador (2J43K), redfish Sebastes mentells in 3K and Greenland
bhalibut on the continehtal slope of the Baffin Island (0B)
were also fished for; According to preliminmary data for 1983,
the USSR total ecatch in the Rorthwest Atlamtic amounted %o
85,101 tonms, thus, being lower compared to 1982 (Appendix “i)w.
The declime in the catch resulted meimly from peoor catches of
silver beke on the Hova Scotian mlgg roundnose grenmadier
in Subareas 2¢3, | '

B, Special investigations

The observations of oceanographic conditions were carried
out only in Rovember and were rather scarce (Appendix 2);
Water temperature in the surface layer of the surveyed arca
was pegative and amounted to -«1;8"0; The distribution of tem=
perature and salinity in the intermediate layer up 0 200 =
300 B was characterized by a complex alternatiom of loop-like
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énd circular structures which were, apparently, the effects
of eurrents meandering amd passage of synoptic scaled e_ddies;
In the near-bottom layer a generel rise of temperature apd
salinity with depth was o'bserved;

As compared with the situation of 1982, a certain extension
of vertical range of intermedliate cold waters of Arctic origin
oécumd.;

Subarea 2

Hore detailed observations were undertaken in November
off the Hemilton Bank on parallel standerd Sections 8-A and
Sesal Island;f' The distribution of water temperature amnd sali-
nity on Sectiom 8-A, as well as the comparisom of these charac-

‘teristics with corresponding long term means given in the

paper by V.A.Borovkov (HAFO Sei, Coun. Studies, 5:81=86) are
depicted in Fig;. ‘3@ The charte indiecate the “c@rmgspondeme

of significant anomslies to the upper 200-250 m 1&3‘93;1 Within
its limite waters with relatively low temperature and salinity
dominated;’- The maximum of additional cooling and fmshemingi,

localized in the 50=-100 m depth range in the extreme west of

the Aretic fromt, is characterized by anomalies of temperature
(-2;9‘0) and sali@ity (-1;0%0) which are the greatest im '
the sewies of observations covering 1962, 19641977, 19?991983;»
. Average for the 0-200 m layer water temperature amountmg
to -O;&Q"’ and -»0;06“ on Sectors A (Statioms 3-5, Fig. 1) and
B (Stations 6=9, Mg; 4) of Sectiom 84, mspec’civelyg'alsa
turned out extremely low in the series of @bsex'mti@ns';? This
ninimum resulted from the extrems cooi;ng of deep shsltéf,:
waters with the upper boundary at 50 m. , _
These. peculiarities in an oceemograpbie situstion testify

‘to the accentustion of properties and transgression of the

Arctic waters, whicihs in its turn, is the sign of ¥he Labzrador

Current intensification:
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Distribution of temperature ('i'oc}9 salinity (5% e0)
and their snomalies (T and A S respectively) on
Section 8~A on 1~3 November 1983 (Areas of negative
anomalies are shaded),

Subarea 3

This Subarea was covered with observations most thoumughig -

from January to early August end from mid-October to December

“(Appendix 2)., Basing on the results of observations on stan-

dard sections, it follows thst in epring-summer nsgative ano-
malies of water temperaeture dominated on the eastern slope of
the Grand Bank, and in some areas they averaged -0;8°C for

the 0-200 B layer and =0,5°C for ths 200=500 m layer; These
snomalies weTe brought about by the expansion of the area and
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~ vertical renge of ecld intermediste waters tremsported by the
Labrador Currents On the comtraxy, im the upper 200 m layex

over the southern and south-western slopes of the Grand Bank
notable (%o 2°C) positive amomalies produced by the slope

.water advection were observed.

In April=Jully the field of geostrophie water circulation
in the surface layer (Eig;f 2) was characterized by the flow,
‘being the core of the main bremch of the Lebrador Current,
‘meandering over the contimental ‘sz,ope coupled with a mlafively
-meak motion of waters over the shalié- Judging by the portrayed
dynamic velief, a mumber of week eddy disturbances of spatisl
scale typical of synoptic formations were present in the shelf
: ama; M_ost of these eddies were of the anticyclomic natnng
. 'Fige 3 jllustrates the results of the‘surveys carried out
~in the fremes of the Flemish Cap mdeet; The charts show
' the peculiarities in developing of weter motion field comnected
with the formation of the system of ahticyclonic eddies over
the Bank (Mamh«n&pril); The destruction of the eaticyclonic
eirculation and formetion of meandering water tramsport in
- the central part of the Bank in late May might lead to the
outflow of & portion of ichthyoplenkton inte the oceam, 1.(,0;-‘ .
to-'consequences unfavourable for reproduction of spring
spewning fish dwellimg in this ama;:

24 Bioclogical investigations

In 1983 Greenland halibut stock assessment was carried on
in Subareas O, 2 ¢ 3K by the trawl survey method.,‘ MB-2645 ‘
"Suloy“v, invdlved in the survey, employed a bottom trawl of
the 1625 type with a amall meshed petting in the codend.
Hauls were made at rendom, primsrily, io the areas suitable

for trawling. Most hauls were made on the continental slope
in Subexes O and Diva.; ZGH; A greater part of the shelf was
covered with a thick ice and hsppemed to be out of the survey

: ransee
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Fig. 2. Dynamic topography of sea surface relatively 200 m
. depth in April=July 1983 (by the survey results for
Cruise 27 of RV "Suloy™).
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Fig.3. Dynamic topography of sea surface relatively 200 m
depth on the Flemish Cap in winter-spring 1983.
Schemes were plotted following the deta of the surveys
carried out in Cruises 26 and 27 of RV "Suloy" (8=20
Pebrusry and 16=29 April), in Cruise 2 of RV "Kokshaisk"
(8-31 March) and Cruise 27 of BV “Gemma™ (24-30 May).
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&8s is seen from Teble 1, in 1983 average catches of Grgenn
lend halibut in Subarea O were lower than in 19825 The msin
concentrations were distributed below 1,000 m and, im fact;
were not ayaua’ole for the bottom trawl aurvey;;

In Divsy 2GH the densest comcentrations of Greenland hslie
_ but were distributed in depths of 800-1200 m, which is appro=
ximately 100 m desper than im 1982 (Table 2); The survey re=
sults evidence a rather high biomess of Greenlend halibut in
these areas;. Unfortunately, the survey date do not allew so
far to estimate the absolute abumnee and blomsss of separate
age groups, because valid hauls do not cover the whole area,

aend the differentisted fishing efficiemcy in relation to
different length groups is unknown either, But the results of
‘the survey give visual representation of the distribution and
relative abundsnce of Greenland halibut at different depths,
as woll as of variations in length cmoaition;ﬁ

Table 1, Greenland bhalibut catches from different depths over
the contimental slope im Subarea 0O im 1979=1983,
kg per trawling hour (by trewl survey data)

o o o @mn m M e oo we GO Op we @0 e We (PD UMy Gos Cow N Orm oo (mp XS eme O G Go0 o> MM Gms omo  Sa

Depth, jAres,; YEAR
" tnites! 1979 ' 1980 ° 41981 ' 41982 ! 1983
_____ f Spinted REIREASANE KRG SO RN IR
501= 600 920 455(12) 45(4) 130(1) 170(4) - 907(2)
601= 700 1500 521(13) ?71(4) - 2336(7) -242(7)
701=-:800 1640 482(15) 130(2) - 783(6) ~247(9)
801~ 900 2890 488(8)  918(4) 220(3) 986(11)  &0O(9)
901=1000 911 398(5) 1379(11) 618(86) 934(9) 615(12)
1001=1100 392 455(2) 1316(6) 761(3) 2130(13) 865(8)
1101=1200 400 = - - 1681(1) 1482(11)
92011300 451 = - - - 1024(5)
501=1300 9104 478(55) 886(31) 522(13) 1101(51)  715(63)
Biomass index 478 580 316 821 518
% of erea

surveyed 90;-7 90;‘? 56;2 95;0 400
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~ Table 2, Greenland halibut catches from different depths over
: the continental slops of the North ard Cemtral

Labrador in 1979-198%, kg per trawling hour

(by txawl survey data).

e o e @p om oe @D mn G Gl WD N0 D GE) COD GNP AP On can Guo 60D Ol Ghe @ G0 OGN eme Gme owe eaw  wmm wm @

Depth, iArea,; YEAR

B 8Q¢
_ miles! 1979 ! 4980 ! 1981 ! 1982 ! 41983
301~ 400 543 426(16)  3a(#)  33(13) = =

._ 4= 500 612 295(16) 16(2) 113(3) 197(4) 22(3)
501= 600 486 288(20) 218(2) 264(5)  439(4) 291(4)
601= 700 = 487 344(11) 534(2)  427(4)  1379(3)  473(3)
701- 800 486 384(15) 1737(3) 506(6) 1862(6) 1446(5)
801- 900 530 697(6)  2783(4) 2865(6) 1732(7) 2914(8)
901=1000 430 440(3) 2762(10) 1753(9)  3520(5) 2686(16)

- 1001=1100 536 938(4) 1831(6) 1504(1) - 1139(7) 1482(10)

 4101=1200 549 = 1146(1) - 623(1) 2749(5)
1201-1300 598 - - - - 454(1)
- 301=1300 5257 397(91) 1699(34) 879(47) 1518(37) 1914(55)
Biomass ' ' :
index 499 1183 912 4286 4351
% of area : : : . .
surveyed 7862 © . 88,6 9852 = 78s3 8947

In 1979 fish 40-41 cm long wexe relatively sbundant in
Suba:ea 03 in 1980-1982 with thei? growth the pesk of the meode
‘gradually moved to the right (Mg, 4); In ﬁ983 fish aged '
9-10 approached the length of 5463 cm snd, in fact, Pormed
the basis of the commercisl stock. The limited fishery for
Greenlaﬁd balibut in this area end their low natural morta-

_ lity in this period of life make‘a further increase of halibut
biomsss poséible in this Subaress :

" The length composition of Greenland halibut in Div. 3K,

where mainly young fish dwell, is indicative of a considerable

‘amount of growimg speciemms which will vecruit to the cdmmarcial

stock in 1985 (Pig. 5);‘Tha decreasing length composition of

»Greenland halibut under the absence of fishery in Divs; 2GH

‘also shows a good recruitment of young fish to the stock

(Pige 6)s
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Thus, besing on the enalysis of fishing-biclogisal indices,
it may be concluded that the state of the Greemland - Canadian
populetion vof Greenland hali‘bm is at a rather good level |
and, espscially, in Divs, 2GE and in Subares O The yield of
this species may be greatly iﬁcmased in these D:lvisions;

A significant increment of halibut by-catch in the directed
- fishery for grenadier testifies to a growth of halibut abun-
dence on the continental slope im recent y«ars;’(6’3‘.&11::‘31«3'@'B
S’aWagmm, report to the NAPO Scismtific Council Meeting,
1984),

" In 1983 the trewl survey of demersal fish stock in Sube
area 3 was performed by MB-2645 “Suloy™ from 16 April to..
15 August by the methed of random hauls accepted in NM'O.

I‘As in last years; a bottom trewl of the 1625-A type wlage_
employed.

i‘o determine the tmﬁd of stock variations for 1981-1983
the relative indices of abundance and biomass were smothfev

2 $2%; ¢ X
by the formula §i - —2i21 ,} i where X4 Ty8

Xigq = preceding, medium and subsequent members of the
88QUORnce} %i - the calculated one; Using the method of _
smoothing of the trewl survey relative indices the msin tem-
dencies in ths variatioms of demsrsal fis@ stock arxe mvealed;‘
ggg_;_ The data of trawl surveys im Divs. 3KL show that /
 after a significant decline of commercial stock in 1973=1974,
low and, more rarely, mean abundant year classeg recrulited
" to the Labrador stock of cods As & Tesults (Pige 7), the
abundance of the stock stabilized at &low levels The cod
fishery limitation imbtroduced in 1977 promoted the stegdgy
‘growth of stock biomass in spite of a poor recruitment, The
: iotal increment of the Labrador cod biomass is, apparently,
more significant tham is shown in Fig. 7, because it is
_ kﬁown that the bulk of large cod feed im the coastal waters
‘of Newfoundland during the trawl survey and are beyond ite: :
renges o | o
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- of trawl surveys in Divs, 3KL, 3MO, 3M in 1971-1983

(smoothed dats) I - spec./60 mim. of trewling; 3 - kg/6Omir

Following cod measurements and age composition studies in

1983, specimens 48-71 cm long (5~ and 6-year olds of the

1978, 1977 year classes, as well as B=year olds of the 1975
year class) dominated in the stock (Table 3).

de in Divs, 3KOQ, Using the method of smeoothing of cod
abundance and biomsss relative indices obtained during the
trewl surveys in 1974-5983, the temdency im stock variastions
is revealed (Figs 7). The data obtained agree to a great extent
with the dynamics of fishery and recruitment to the Rewfoundland
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cod stdck in these yaam; Thue, in 1974~1977 a gradual imcrease
~in biomass at the expense of growing average‘ weightvoi’ speci-
mene from abundent 1973, 1974 and 1975 year classes was obsem_’ed;
& sharp decline of abundance and biomass indices im 1979 amd
 1980 resulted, apparently, from a motable catch of cod inm

~ these years,

Table 3, Age composition of cod in the catches from Newfound- ‘
' land and Flemish Cap axeas im 1983, °/ce-

Age, f’!@ar ? 3K : 3 ¢ 3N ; 30 : 3H
years, class s T . n : s -
i _pSmdgMey  Jem | Jun | Jun;Mer | May
4 1982 1 12 - 38 234 - 65
2 1981 &0 42 133 115 129 376 528
3. 1980 134 147 336 175 189 103 200
4 1979 50 87 204 417 137 168 32
S 1998 246 157 219 213 107 251 119
6 1977 436 248 82 182 107 42 30
7 1976 77 182 19 75 43 49 6
8 1975 133 . 53 6 31 37 10 12
9 1974 85 25 - 37 1% - 3
0 1973 53 - 37 1 15 2 1 -
1M 1972 17 4 - 2 1 - 2
122 1971 8 4 = - - - 2
13 19790 - 1 - - - - 1
Relative ' ’
amount, °/+,1000 999 1000 1000 1000 4000 1000
Averags
2ge, _ : _ B . .
years 569 566 3.9 47 3.5 247 2.8

S Im ‘198%1983 a new rise in relative indices of cod stock
was observed, which was caused by the entrance of abundant

- 1977-1980 year classes to the atock; On approaching the v
fishing length, fish of these year classes aged 36 incresasad
matly the biomase of the Newfoundland cod exceeding the
level of preeeding years, |

| It should be stmased that befoxre early 803 the curves of
-abundance and biomsss imdices, givem in Fig: 7, were rather
'séparated. while beginning with 1979 fheir conjugation becpmes
prominent;‘ Ye tend to explaining this by the levsl of ﬁshary
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established since 1980, which does not produce a n@gat1v§
effect om growing biomass and restoring abundance. ‘

In 1985 the bulk of cod catches will imclude 5-7 yeax olds
of abundant 1980-1978 year classes, 3 and 4-year olds of
the 1982 and 1981 yesr classes the abundence of whigh was
preliminarily estimated as averege or below averages Cod abun-
dance is expected to be stabilized at the 1983 level, while the
biomass increment will be insignificent under a current rate
of exploitations

Qq@”qg,p;v;lga; The biomass of cod on the Flemish Cap
remaing low (Fig. 7); According to the trawl survey data ob=
tained in April-May 1983 by MB-2645 “Suloy™, a notable recrult-
ment of young fish of the'1980, 1981 and 1982 year classes

to cod stock was observed, Young fish agsd 1-3 amounted to

79% of the total number of cod im catchos; Fish 24=26 ¢k long =

2 - year 0lds of the 1981 year class prevailed ' (Table 3);

Specimens 48-50 em long = 5 - year olds of the 1978 yesr

'class dominated in the spawning stoek; Turning vp of abup=

dant 1981=-1982 year classes not only prevented cod ebundance

from the decline, but also the tendency to its growth emerged

(Bulatova, report to the HAFO Scientific Coumcil Meeting, 1984);
In 1985 the basis of cod commerciel stock will be formed

of f£ish 45-55 cm long = 4=year olds of an abundent 1981 end
S5-year olds of sn average abundant 1980 year classea; 4 furtbsx
increment in cod abundance and biomass is expected.

Redfigh, Redfishes are of great importance for ths Seviet
fishery in the Northwest Atlamtic. The bulk of redfish catchss
is composed of Sgbagtes mentella, the most abundant species;

In 1983 the USSR gommercial ships fished for Sebastes men-
gg;;g meinly in Divss 3MNO and in the ecomomic zome of Cenada -
3K. The total catch of redfish by separate stocks is givea
in Appendix 2;

According to the trawl survey data (Fig; 8), redfish
stocks in all areas started restoring immediately after ths
1ntroduct19n of fisbery limitetions in these arsas, ioe;v,
since 1977, Thus, the Piguve shows that the stock of
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_ Red4sishes
O mi ‘ ' : kg/60min
|5.oi)peF feomn 3K Y 600
1250 | {500
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2%0F v e 4100
, ) .
|sc§gef/60.mm v 3LNO Kgﬂ 600
500 ' 500
1200 | - 400
900 | 4300
600 [ . 4200
£11'0)] TR L - R LN
1 ! i 1 i i 1 i 1 i 1 i 1
spec/60 min IM xg/60min
3000 - : : 7600
2500 |- {500
2000 4400
1500 |- 1300
1000} 1200
500 |- 4100
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1
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year

p;@.ae Dynamics of averags cetches of redfish Sebasteg mentella -

sccording to the dete of trawl'eurvaa in Divs. 3K, 3LNO,
34 in 1971-1983, (smoothed data); I - spec./60 min, of
trawling; 2 - kg/60 min.

pentells on the Flemish Osp increased greatly inm 1978-1980
- as compered with 1971-1976, The similar variations in relative
indices of abundance and biomass occurred in other stocka.
But'the’data of subsequent trewl surveys demonstrate the
declipe in redfish stocks both oﬁ the Flemish Cap and in
Divs, 5K and 3LEO which, to our mind, cannot be accounted for
by the intemsive fisbery., This problem may be solved by
comparing the relative indices of the stock with the data om .
length composition. Thus, on the Flemish Cap the relative
abgndancé\of the stock decreased because of poor recruitment
~of young fish to the stock im 1980 and 1981, but the biomass
index changed slightly owing to the increment of fish weight
‘ot o;der‘age groupsg In 1985 redfish catches arv expected to
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be composed of £ish 30-35 cm lomg aged 11-13, However, on the
whole these year classes will be poor; because thsir abundanee
is greatly reduced by the fishery in precedimg yeaxs amd

by natuxel moxtality. Taking imto eaccount a low adbumdance

of f£ish 918=-25 cm long (Fisé:i: 9) which will mecruit commercial
stock in 1984 and 9985, the decrease of stock diomass is
expected even with ceslsatim of fishery in 1988 Apparently,

a certain reduction of‘ TAC for 1985 will be masonable;

Besides, this is necesgary for elimination of negafiw
effect produced by ﬁ,sfem@s on abundant 1977, 1978 year
classes which will pro?ida a good recruitment of commercial
stock in 1986=1987,

In the Newfoundland arsa:(3LNO) redfish stock is at the
medium leval; The datz en lengbth compositiom (Figs;'" 10, 1)
are indicative of the availability of & great amounf; of
young Tish 14-18 cm long wh;i@h will recruit commercial
stock in ‘%985; As a mLult, the stabilization of the stock
at the achieved level with a further growth of biomass is
expected in 1985;'

The redfish stock im Div; 3K is of sbove average level
(F’ig;* 8); It should be stated that the stock assessment data
refer, in fact, to the mixture of two related species =
Sebastes mentella and é_, fasciatus Storexr considered as
& single commercial stti?ck; Hevertheless, the differenbtiated
trawl estimates of mdflish stocks in an.l gurveyed areas
will be absolutely esaﬁntial in futures

Flatfishes, Currently the USSR commercial ships do mot fish
for flatfishss in the Northwest Atlamtic. Some fish are teken

as a by-catch during eod and redfish fisheries in Divas 3M

and 3LFO (Appendix 1)s ,
Relative abundance ard biomass of American plaice on the

Grepd Newfoundland Bank (3LNO) varied slightly without any

evident dependence on the catch; In 1979 to 11982 the increase

of average length and weight of fish in the cetches was Qbsex'ved.;
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Pig.11, Dynamics of average catches of American plaice and
" yellowtail according to the date of trawl surveys in
Divs. 3K, 3LNO, 3M in 1971-1983 (smoothed data);
I - kg/60 min, of trawling; 2 - spec./60 min,



-

- 2] -

In the chaxt it is represented by vmlcon’mrg@mc ef the xele~
tive abundanog and biemass ecurves(Fig, 11); ‘The American plaice
stock in Divss 3IN0 is of average abundapces; As is seen from
Fig; 11, the redustion of the Americen plaice and cod stocks
on the Flemish Cap took pla.ce simultensously. This, mo doudbt,
resulted from their ranges overlapping and being equally
available for fishexry, That is why the intensive fishery for
cod on the Flemish Cap in 1976-1978 csused & substantial
decrease of the Americam plaice stock .

Acecording to the data of trawl surveys in Div, 3K (Fig; 11)
in ﬁ9?9n198ﬂ, the abundemce of Americsm plaice remeined con=
stant, Ih 1979 to 1982 the increase of mesn length snd, es-
pecially, mean welght of £ish in the catches was observad;

A1l these testified to a certsin underexploitation of the etock;
In 1983 the biomass of commerclal stock somewhat declimed

which is, apparently, connscted wiﬁh the growth of the cateh

or redigtribution of flatfishes in this areas,

In oxder to determime the trends im variations of the
yellowtail flounder stock on the Grand Newfoundland Bank,
the relative indices of abundance and biomass were summarized
by Divs., 3L, 3N, 30 (Eig; 11); As is seen from the Figure,
the relative indices of yellowtail floumder esbundance

biomess varied insignificentlys; Two pesks in the stock growth
mey be singled out - 1972-1973 end 1979-1980, A.certain decrease
of the stock was observed in 1981 to 1983,

0COCKs

In Jung 4985 heddock were maimly distributed om
ths Grand Bank at 50-380 m, water temperature at the bottom
being 1;2~10‘0, The highest catch = 1,268 spec. per trawling
hour - wes baken in Divs 30 90 m deep at 8°C, In Div. 3§ in
doptha of 60-230 m the catches did not exceed 164 spec; per
trawling honr; Fish 28=33 cm long of the 1981 year cless pre=
vailed in the eatchas; The 1982 and, especially, 1980 year
classes ars poor but still the most numerous for the survey
period except the 1981 year class which is estimated as abun~
dant, ’
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grenadiery In 1983 mass masmmnt of romndnase

_ gremadier was carried om by PINRO research ships in Div, ?;K and
Subarea 2 (Figo 12). Besides, special investigations of gre-
4nadier = halibut ratioc in ﬁdttom catches from different depths
. of the eohtinental slope in Subsress 0, 2 and Div. 3K were
peﬁorm@d (Chumskov, Savvatimeky, report to the NAFO Scienti~
fic Cogncil Meeting, 1984);

In November 1983 the RV "Kokshalsk™ carried out the trewl

- survey to obtalm the relative estimate of abundance of capelin
- pre-yecrults of the 1982-1983 year classes in Divs;, EI-EO;

The gear and survey methods were similaxr to thoss employed

v vi’oz' O=-group surveys by Soviet and Horweglen investigstors in

the Barents Sea, Tbe obtained reswults show that this t@chﬂique
may be epplied to estimatiomn of the stremgth of the year

clagses at the larvalf. stage (0@)9 In ordex to assess the:
yearlings (1¢) it is, aepparently, mors reasonmable to use
the trawl-acoustic method, as far as at this stage capelin
form separate comcemtratioms which are régiwereq by hydro=-
acoustic equipment, and can avoid & fishimg gears

The total area where capelin larvae were found embraced
about 60 thou, sq. miless The maximum catch per mile of
trawling was teken in Dives 3RO and amounted to 2244 thouo speeg
The gmatest number of cspelin yearlings was caught in the
north of the survey area and, apparently, their ma:ln portion
were distributed im Dive 3K and was mot aurveyed.

The length composition of larvae ranged from 29 to 65 mm.
‘Ehe lengﬁzh fmquency of capelin is represented by speciemns

‘ ?05-»11.,5 cR longe

In 1983 the RV “Poisk™ carried om the yearly inveatigétions
~of abundspce and assessed the Newfoundland capelin"by means
" of Simred EE-388 echo sounder and home-made SIORS-I digital
S-channel echo integrater. The biological material was collqc‘ted
'Dy a mid-water trawl with a emall-meshed ae‘iming; v
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9 Division 3K | % Subarea 2
il 14
C L
14 C 12 L
12 B
L 10 -
10 _M=55.6 8 :
81 1978 &L
6 n=149
ar o
2 B
1979
1980 n=10493
n=1081
1981
n=3426
1982
n=2960
1983  4[ 1983
n:5746 <[ n=503
LU L L UL L L
18 27 36 45 54 63 72 81 90 18 27 36 45 54 63 72 81 9o 99
20 29 38 47 56 65 74 83 92 20 29 38 47 56 65 74 83 92 101
Length,cm Length, cm

Fig.12. Longth composition of roundnose gremadier from bottom
trawl catchss ( M~ mean length, vertical lines - mean
long term length ).
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. The results of the echo survey carried out im Divs, 3LFO
- from 7 %o 20 June showed that the total abundance of capelin
is 13,300 mil. spec., and biomass - 346 thou; t;' v
Capelin were concentrated meinly on épawning grounds of
south-western slope of the Grend Newfoundlsnd Bank (3K) and
included .pre-spawn_ing specimens 13-18 cm long of the 1979
and 1980 yeer classes (Table 4)-; Immeture capelin of the 1981
year class were distributed in the northern exeas of Div, 3K

and were not covered by the survey.

' Pable 4&-, Age composition of capelin (’/u) in mid-water trawl
catches.

- on em em e oo om e o mm s T s Go G T oo Gn En em OD Gn MmO wma en Gm LD Gn e G @D 6w

Year 3.&30 5L(June) : 3H(June) i 30(June) : 2J(Hovember)

°l"§ 8 : 3 g 8 8 8 8
s jHales Fem,  Males Fem, Males, Fem, Hales, Females

1982 4 - - = = = = 20 50
1981 2 30 80 = 17 - 60 230 490
4980 3 90 460 53 463 70 210 250 390
1979 & 430 190 123 440 80 410 60 60
1978 5 20 = 127 77 100 20 - -

Relative 270 730 303 697 250 750 560 a40 @
~amount,;®/eo :

Rumber of '
specimens 27 73 91 209 25 75 56 44
‘examined

The investigations performed from 12 to 19 November in

Dive. 2J and 3K revealed significant concentmtions of capelin

on the southern slopes of the Hamilton Bank (2J). &cc@rding
to the obtained data, the total abundance of capelin was
41,500 mil. spec,, and biomsss - about 852 thou, toms. Speci-»
mens 13-16 ck long of t}zo 1981=1980 year classes formed the
basls of concentratioms.

‘ Thus, the results of both surveys show the intensive reco-
| ~ vexy of capelin commercial stock both on spawning grounds end
in feeding areas at the expense of entering highly abundant
1979-1981 year classes to the stook,
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SECTION II

SUBAREA 4

A. Status of PFishery

Silver hake

In 1983 the USSR was allocated by Canada 43 thous. tohs,
out of the 80 thous. tons of the total allowable catch of
silver hake on the Scotian shelf. The USSR catch was 25.5 thous.
tons which accounted for only 59% of the allocated quota. As in
the recent years, the Soviet fishery was performed on the shelf
slopes in the region alloted for the.foreign fishing. From
mid-April to the second ten-day period of June the ships of the
BMRT clags conducted a relatively intensive fishing for hake
using bottom trawls first at 120-360 m depths and later, in
June, at 120-150 m depths. In the third ten-day period of June
the silver hake moved to lesser depths beyond the small mesh
gear line. The ships had to leave the fishing ground, and the

allocations have not been caught.

The bulk of the silver hake catches was represented by the
individuals with the body length of 24 to 35 cm, at the age of
2 to 4 (tables 1 and 2). A strong 1981 year class, which
accounted for 42.6% on the average, predominated in the catches.
In 1984 the three year olds‘of the strong 1981 year class, and
relatively abundant 1980 and 1982 year classes will prevail. The
abundance of the recruiting year classes can be calculated from
the data of trawling surveys of the young fish, which have been
conducted annually in October-November since 1978. So, the .
minimum abundance of juvenile silver hake made up 26 . 107 Sp. -
in 1978, 5 x 107 sp. in 1979, 5 x 10’ sp. in 1980, 107 x 107 sp.
in 1981, 1.7 x ‘lO7 sp. in 1982 and 117 x 107 sp. in 1983.

It should be noted that at present the silver hake stocks
in the Nova Scotian region are underexploited. Of the total

‘allowable catch the annual removal is 50% at the most.
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.Table 1 Length frequencies of commercial silver heke catches(%)

from the Nova Scotian region for 1981-1983

Length, cm 1981 1982 1983
10-11 - - -
12-13 - + , -
14-15 - | 0.1 -
1617 . 0.4 0.2
18219 0.2 1.0 0.5
20-21 0.4 2.2 0.4
22-23 0.3 2.1 1.4
24-25 0.8 1.9 9.7
26-27 3.9 6.5 21,2
28-29 16.4 11.9 21.2
© 30-31 3201 S o207 185
32-33 2444 23.5 145
| 34—35 13.0 16,6 : 6.8
36-37 5.2 7.6 f _3{2
38-39 2.1 3.3 : 1.3
40-41 0.7 1.3 0.6
42-43 0.3 0.6 0.3
44-45 0.2 0.2 0.1
46-47 + : 0.1 - 0.1
48—49 + + +
50-51 i + +
52-53 b | +
54-55 + - -
56-57 g - )
58-59 . _ -
60-61 + - -
62-63 + - -
" Mean length, cm 31.5 31.4 29.4
Mean weight, & 224 238 198
No. of sp. 36 482 32 603 42 506

I"ishing gear

" Mesh size

~trawl Hake=815 frawl Hake-815 = trawl

Hake-815

60 60 60
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Table 2 Age composition of commercial silver hake catches (%)

from the Nova Scotian region for 1981-1983

Age, years - 1981 1982 1983

1 0.7 4.9 1.4

2 9.9 14.9 42.6

3 42.6 . 24.1 - 27.0

4 33.0 ‘ 37.6 20.6

5 10.3 12.8 5.8

6 2.6 ; 4.1 1.9

7 0.7 1.1 0.5

8 0.1 0.4 0.1

9 0:1 0.1 0.1

10 + + -
Mean age, years 3.5 3.6 3.0
Pishing gear trawl Heke-815 trawl Hake-815 Trawl Heke-815
Mesh size, mm 60 60 60 l

Shortfin squids

For 1983 the USSR quota for the shortfin squids was
5 thous. tons. The species occurred in the catches individually,
which indicates that the commercial aggregations were absent
from the Nova Scotian region. Probably the shortfin squid stocks
are depressed and the possibility of fishing for this species

in 1984 is rather problematic.

B. Special Studies

Distribution and abundance of the young shortfin

squids in 1983

The expedition conducted on board the BMRT GIZHIGA in 1983
céhcluded a five-year series of studies. The scientific-research
works covered the period from 10 MérchAfo 14 June and the NAFO
Subareas 3 and 4 between the Gulf Stream and North-Atlantic

Current and the Canada shelf.
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The scientific personnel was represented by 9 scieﬁtists.
. The Canadian scientists did not'participate in the research

works.
The main tasks of the expedition involved:

1. Inventory survey of the young shortfin squids aimed at
the calculation of the abundance‘index and assessment of the

relative stock size.

2. Collection of materials for elucidation of the impact
~of abiotic components of the Northwest Atlantic ecosystem
(Gulf‘Stream, its meanders, warm-core eddies, frontal‘ZOhes) on
the shortfin squid distribtuion.

3. Collection of materials for the shortfin squid biology

gtudies.

During the worké the vessel made 21 680 mi., 415 hydrolo-
gical stations were occupied, 115 plankton and 425 trawl sets
made, 3 491 speéimehs of shortfin squid measured and 1 961
analysed; thé colléction of the cephalopod samples numbered
25 646 sp. All the primary results were duplicated and forwarded

" to the Canadian gide.

- As is evident from the results the biomass of the squids in

the Nova Scotia and GNB regions decreased 1.5-2.0 times compared
. | oY, 2=

with 1981 and 1982.

In 1982-83 the major peak of spawning shifted from February
- "to April, therefore the migration of the squids to the shelf

evidéntly}took place in September-October.

Trawling survey for young silver hake

In 1983 a trawling ihventory survey of the young silver hake
(0+) of Nova Scétia was made by‘the Soviet and Canadion gcientists
from 1 to 23 November by SRTM 8086 "1500 Let Kievu". 64'sets_with
the IGYPT trawl were made by night - three stations each nighf
',(near the bottom, in thé water column and at the surface); tows

wefe 30 minutes in duration, and the trawl was towed at the speed
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of 3.5 knots. In most cases the catch of the young silver hake

exceeded 100 sp. per set. Dense silver hake aggregations.(over

500 sp. per set) were recorded in the Nova Scotian trouéh area
between the zones of upwelling and sinking waters. The surface
vwater temperature in the area was 11-13°C; at the depth of 50 m
‘it was 3-6°C, and at the bottom - 7-8°C with the vertical
thermocline of 3-12° at fhe depth of 35-50 m.

The body length of the young hake in the catches ranged
between 2 and 11 cm, 6.3 cm on the average. In 1983_fhe total
minimum abundance of the young silﬁer hake (0+) on the Scotian

shelf was 117 x 107 sp., which is 63 times as large as in 1982,
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Appendix 1,

USSR catches in Subareas O, 2 and 3

- Total

in 1982-1983 (¢)

' mavo % 4982

Cod 2GH 1788
243KL 452

3N0 3985

M 1262

4VEX 45

Haddock 4VWX 53
: _ . 3HO 3
Redfish (Sebastes mentella) 2¢3K 3073
, ' ‘ LK - 41021
30 8717

3M 10916

R 4VUX 96

' Roundnose grenadiex 041 43
R 243 2689
American plaice 243K 8
‘ 3 1002
BLEO 67

. : 4VWE 6
¥itch flounder 243KL 552
‘ 3H0 1969
Greenland halibut 04 965
. 243KL 980
Cepelin 2J+3K 9677
Silver hake 4YWX 47261
~ 3M0 9

Saithe 2 )¢ , 297
Yellowtail flounder 3LNO -
Herring 4vw 10

Mackerel 3ol 3.
Argentine 4VWX 201
Squid Illex Bely 124

Others 1M

109185

E s e G cme o OB T @GN Wam WS W On G @ G Oo G WS wm

P 4983

3922
9012
5670
14519

933
1
1238
190
32
516
1942
818
176
10497
279377

226

351

2747
85107 -
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Appendix 2,

List of hydrological observations carried out by
PINRO ships in RAPO ares in 1983

————’a———__.—o—.-.-—'—————-———.———-.—.——-

Sections, : Date of Number - Elements

grid of : observations : 0 so ‘of : observed
stations stations
-——-——w——-———+————-——+———+ ————— - —— -
...._.-_._.'..---2_-...:----3_..-_',._ S U
. SUBAREA O
. Trawl 06-II.11.83r. MB -2645 36 T, 8%°%so
stetdoms o gp rrgy, L SWY T
I8-29.1I.83r.
' SUBAREA 1 v
mel II—IBO IIDB&‘ ° m_’2645 12 . T' Se/ac
stations "Suley ",
29
’ SUBAREA II ,
Section 0I-03.IT.83r, MB -2645 I0 T, 8°%se
8=4 "Suloy ",
29
Seal Islan 1.8 MB 2645 7 P, 8°%,
Section d03-04.11.83r. Tt | ’ o
2
Trawl : . . MI -08 26 Ty S5°
stations 0 1 +IL.8F "Poigkas", o 8%eo
. ‘ 46
Ly 1 SO.II.- ) ?B —2645 " % To S‘/oo
sgzions 30,12.63 T. 2§u1°3 )
SUBAREA 3 2
Trawl 03.0I- MB 2645 66 P, §°/00y O
statione _20,02.83r. vSuloy ", P, 81
' 26
Flemish MG - 7 Ty, 8% se
Cap 03-04.03.83r. "Kokggggsk " » 8¢/
- Section 2
Flemish  (8-31.03.83r. MG -I356 42 ®, §5°/
Oap : [ " » o
ground 2Kokshaiak ’ B
Coast 04-05,04.83r. MG - ~-1356 I2 T, $% 00
Guard-4 Kokshaisk' s :

Section 4
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- Appendix 2 (continued)

—’—,—o—-—&——;—g‘-——.—°————-—J--'v.-'.--—4_'2—.-—'.-5.-—"-5.'.
stations ~ 01-03,04.83 r. = "Eokshaisk ",
S 06-12.04.83 r. 2 . . o
Section  16-17,04.83r. MG -1356 6 P 8°
T | " Eokehaisk", o _/“
Flemish  16-23.04.83 7.  MB -2645 76 Py 8%ee
g:gm . 25—%.04.83‘ T, "Sul@y» 1 , L ’ : . -
‘ Cep24,04.83 T. MB -2645 6 m :
g‘::‘i’:ﬁ » . . "S\xloy n7 27 o T‘Q. Ss/oo
P 0I-15.05.83 7. MB -2645 7 2, 8%
s::gions _ PR - " Suloy", 2 R e
ls::-cigg %—27005,'83‘I‘, ggui‘?g%?s 7 9 T, 5°eo
‘Seetion = 27-28.05.83T. - 2645 8 _
7= = : » S m&uloy"s 21 , Ty 5%00
Pragl I7-31.05.83 v, I -8206 42 Ty 8%ee
stations . "Gemma " 27 ;
Trawl 29,05-11.06.83r., MB -2645 20 Ty 8%ce
stations ' o ~ wSuloy " 2 R
~ ‘Coast 11.06.83 r. MB _op45 5 By 8%e0
' Guard-4'Section  'Swley ", 7 |
Prawl 12-27.06.83 T. B 2545 49 °
stagiona . n S oyn’ ol ‘ ‘To S ‘/boa
'SW Grand  27-28.06.83T.  MB 645 5 Ty 8°%ce
Bankgagection e "Suley v,k 27 o N °e
Prawl sta- 28.06-04,08.83r. MB -2645 135 T, 5%
"~ tionms ’ : wSuloy" 7 ‘
I4.10-0I.II.83r. MB -2%645 39 T, 8%
mz%ons . : 'Suloy " 29 . °°
Trawl 08-18.1I1.83 7. ML -0833 15 o
stations ’ oy 0 v in PO s%x;v’ 46 Ty 8%ee
; MG _Tar : .
3%";?2%@3 3I.IO—2LII._8,3 ke Ko]gﬁmk"’ 56 B, §%c0
: MG _ ‘T‘ So/ ]
gggﬁg Cap 22-23,1I1.83T. » Kolgs%%ﬁisk . 1 T 8%
4 o
Trawl 26.11-09.12.83r. ™I -0833 49 P, 8%/,
stations ; " Poisk ", 46 L
Trawl 24,11.8% . MG -T35% 69 1T, 8°/co
stations -I0.0I.84 r. Zchshaisk "

- E e G e S o O e ow e S SN g O o e e

TOBAL ‘ 904 stations
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Appendix 3

LIST of biological surveys
carried out by Soviet ships in NAFO Subareas O 2,3 in 1983

1
Dive,: Nation : Month s Type oi survey Number of
E“E“E*’i;-_';.._....s....__s_..-.._._..-_s.h.a.u;s___-..
) B USSR - Hov, Groundfish (Green 71
v land halibut)
2 GHJ - Dec =P 75
J <M Nov  Capelin (acoustic) -
3 X -"e Jan Groundfish (Greem= 33
, . land halibut)
C Jul Groundfish 95
e Nov Capelin (acoustic) -
INO - Jun Capelin (acoustic) -
=%e  May-Jul Groundfish 246
Capelin (larvae, :
:juven:lles) -
| ="  Apr-May Groundfish 122
¥ Jun Redfish (acoustic) -
- Apr Ichthyoplankton 93
- Har e 50

e M&y e . “2
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Appendix 4

Length composition of cod (in °/..) inm cgtqhesk '

in 4983
T Tength.cm AT TR T TR AR T T30 T T T T
Length, cn . Jdan . July - May-Jul ;Jun gun . Buay
91T - - - - - -
I2-14 - - 8 22 115 65
15T - I 4 29 115 55
18-20 2 I 6 8 24 98
2T-22 2 7 6 18 0 147
2426 2 19 10 60 36 167
27-29 8 22 25 79 48 142
30-32 15 16 47 75 77 73
33-35 2 29 50 89 68 22
36-38 70 47 63 113 82 13
39-41 108 45 56 85 51 14
42-44 72 57 39 49 43 18
4547 46 56 47 38 34 k3]
48-50 37 77 81 40 38 50
5I-53 7] - 82 98 37 37 38
5456 41 65 124 51 39 18
55 61 78 91 38 40 5
60-62 102 60 68 33 28 2
63-65 113 72 39 21 20 2
66-68 93 64 34 15 T4 5
69-71 64 64 22 9 7 6
7274 45 48 19 8 9 5
75-77 28 28 18 9 5 =5
78-80 17 23 16 10 II 3
8I-83 6 16 7 10 5 I
84-86 6 6 6 I 5 I
87- 89 2 5 4 10 4 I
90-92 2 3 2 8 5 -
93-95 I 4 4 7 3 I
96-98 I 3 2 6 2 I
99-101 I 2 I 3 2 I
102-104 - - 1 2 2 I
105-107 - = I 2 - -
108-I10 - - i 2 - -
IIT-113 - - - I I I
II4-116 - - - I I -
I17-TI9 - = - - - -
I20-122 - - - I - -
123-125 - - - - ~ -
126-128 - - - - - -
120-131 - - - - - -
Above I3I - - - - = -
Relative .
amount,®/ea 1000 1000 1000 1000 7000 1000

Mean length, 55,45 52,3 5I,25 43,59 7,00 30,00
ca

Amount of 9162 269 8I33 9044 2630 10989
specimens ' :
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Appendix 4 (continued)

Length composition of thorny skate (°/.,.) in catches

in 1983

Length, cm 3L (Mey- July) 3K
12-T4 32 10
15-17 118 1I3
18-20 58 122
21-23 24 69
2426 23 <4

27-29 25
30-32 16 22
33-35 18 30
38 21 48
39-41 21 46
42-44 23 38
45-47 28 38
48-50 31 30
57-53 2 3T
54-56 42 32
5§7-59 38 34
60-62 37 41
63-65 49 40
66-68 62 28
69-71 70 38
na-74 59 30
7577 69 30
78-80 59 33
81-83 25 21
84-86 16 . 16
87-89 7 5
90-92 2 3
93-95 - I
Relative amount, /0 1000 I000
Mean length, cm 50, 5T 43,27
Amount of 0I5 1883

specimens
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" Appendix 4 (continued)

I.ongth composition of ellowtail tlound r .
in catches in 1983 y o< /“)

i e b e e o e e S o e e e am e e e wm e e we e e v e OF v = o

: _ 3L July 30 June 3N June 3R Jan
Length, cm
T S ‘males : £°38}°£ Bales: _fe.am}e;e males femimales Fepales
I5 - - - - = - I -
6 om = - - - - I 2
I7 o= - - I - - .2 I
I8 - - - I T I 6 4 -
‘19 - = - - I 3+ I5 - 2
20 - - - I 3 4 10 9
2I - - - I 4 9. 3 3
22 - - 2 3 3 8 9. 3
23 - - I - T 5 6 . I0 4
24 2 - I 3 4 - 9 -2 2
25 - - I 3 7 I3 I2 II
26 - - -1 4 II I4 5 10
27 - - 4 6 6 I7 I4 - 10
28 - I 8 I3 10 I5 19 23
29 1 I 8 7 II 21 19
30 10 I IT 6 8 - 3P 29
31 IS 3 I5 8 20 24 31 39
32 I0 5 28 I2 23 22 43
33 24 8 25 I0 I6 I8 26 31
34 51 13 37 I6 25 22 16 27
35 103 31 79 28 46 - 4 45 52
36 100 45 78 32 45 40 7 3T
37 88 38 85 44 44 43 21 33
38 99 56 83 55 38 45 I5 - 33
39 70 56 61 50 35 47 7 9
40 20 56 25 36 24 34 I7 31
41 I5 34 16 25 I6 23 I I5
42 - I8 9 IR 9 18 - 4 I7
43 I 9 6 16 3 I3 6 I9
44 - 5 - 7 I 8- I I0
45 - 6. 2 6 2 - I7 1 I4
46 - 4 - 2 I 8 . - 8
4 - - I 1 I 6 - 6
48 - I - 2 - 4 - 5
49 - - - T - 2 - 2
50 - - - - - 2 - I
51 - - - - - I - 2
52 . - - - - - I - I
53 - - - - - - T -
54 - - - - = - - -
55 - - - - - - e -
.56 L - - - - - - - -
Relative

amount, °/oe 609 391 587 413 424 576 434 %66

Mean length, g5 25 3,28 36,07 3,78 34,63 35,23 31,36 34,63
Amount of 55 35 922 648 T607 2306 622 BII
specimens .

measured
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(continued)

Length composition of capelin (°/,.)’1n datohza
in 1983 :

@ e e ow e e aw om wr e a ar e a w ow i e e am o e e o e wv o o aw o e o e

130 (June)

Iwngth 3L(June) : 3R (J

ugg)

-_-—-—‘--

11,0
11,5
12,0
12,5 5
13,0 I9
I3,5 20
14,0 I5
14,5 36
15,0 27
15,5 44
16,0 56
16,5 58
17,0 36
17,5 10
18,0 5
18,5
9,
. I19,5
Relativ'e°
amount, °/.o
» 331

:Amount of 136
specimens
measured

669

275

es _pa_le_sl“_ Tmales g
+
I
I
6
+ I5 2
+ 32 7
2 37 21
5 68 27
9. I07 33
-9 I23 24
21 ~I3I . 42
33 10T 61
68 60 91
67 24 37
49 6 I5
20 I I
4
+
288 7I2 361
1014 2508 701

ena-

639

I241

306

88

2

-2%;.&

ov) __

Tema~
log = - - Jes~ -
I0 I0 3
7 I0 19
I4 I6 20
21 16 I3
76 22 32
52 19 5I
59 38 74
56 35 93
66 67 54

ITI 71 45
66 i 2
73 45 19
59 26 16
24 32 I3

26 3

694 5I0 490

200  I59 153
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Appendix 4 (continued)

Length composition of witch flounder (1n /o0)
in catches in ‘1983

T ST T 3R T T T T S | ”_"'23_’"
i’;“g"h' . July : January  May, July : February Jammx'y
_ __ _ siales fomalon maien 1onimalen Zems males LoB- mplgy LU
T4-15 s [ - = e ITTITTL -
6-T7 = SRR PRE RN R -
18-19 e D e L L e
20-21 =S S e e 5 -~ - - =
2223 6 - R AT R -
24~-25 4 - I - - - - - - -
%627 oo 2 I 5 5 - - - -
28-29 I3 6 I I - - - - - -
- 30-31 6 21 I - 3. 5 5 - - - -
32-33 22 23 4 7 5 - - - - -
34~-35 26 I9 4 3 9 - 3 3 - 2
36~37 .24 23 9 5 0 I I0 -3 - -
38-39 42 27 27 7 53 24 5T 21 2 2
40-41 30 2 . 65 24 73 P 62 48 25 I2
42-43 53 49 76 23 I12 49 34 41 57 16
44~45 25 88 90 4 2 53 62 5I 82 35
4647 20 82 60 67 I5 53 37 78 62 74
48~ 49 9 . 83 54 96 19 102 34 I% 33 119
50-51 10 55 Q9 87 I5. 73 10 IX IR 164
52-53 4 34 8 47 24 63 - 68 - 64
54~55 - 20 6 47 -~ ) - 51 2 92
56-57 - 29 I 41 5 19 = 3 - 58
- 58-59 I 20 - 30 - 0 - 37 - 48 .
60-61 I 25 - 16 - 10 - 7 - 2
6263 - II I 4 - 53 - - - 8
64~-65 - 3 - 2 - I0 - - - -
66-67 - 3 - I - - - - - 2
68-69 - - - T - - - - - -
70-71 - = - I - - - - - 2

" 'Relative

amount, °/se : .

' - 343 657 441 559 388  6I2 303 697 25 725
;‘Mean length,
on 39,29 46,23 44,03 49,46 42,35 48,20 42,97 48,93 44,93 5I,37

S |
e or2l 457 9231168 80 126 89 205 T4I - 2

measured
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Appendix 4 (continued)

Length composition of witch flounder (in °/ee)
in catches in 1983

L em e e o o e O e e o S aD ew e e OGP er o S0 e e e e @e e S e e 00 e e ow

3N 30 30
Length, c® @ oy  June June January
Males . Pemales . Males . Females . Males . Females
20-21 - - - - - -
22~23 - - - - - -
24~25 - 4 - - - -
%-27 - - Y 7 - -
8-29 - - 21 10 - 2
30-31 - - 24 10 - -
32-33 19 8 31 24 6 2
34~ 35 19 8 48 28 I7 13
36-37 113 49 86 48 26 28
38-39 208 T40 103 108 59 44
40-41 75 20 69 69 79 70
42-43 6 45 44 72 72 47
44-45 - 34 14 21 39 69
4647 8 37 I7 41 32 88
48-49 4 34 7 - 52 36 95
50-51 - 49 3 I0 19 66
- 52-53 - 22 - 14 2 42
54~55 - - - I4 - 12
56-57 - - - 3 - II
58-59 - 4 - - - 4
60-61 - - - - - =
62-63 - 4 - - - =
Belativeo
amount, °/ee 472 528 474 526 407 503
Hean

length, ca 38,42 42,43 37,74 41,16 42,33 45,42

Amount of v '
specimens 125 140 138 153 344 501

measured
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Appendix 4 (contimied)

-Length oonyoaition of Americen plaice (‘/“)
-dn.- catches in 1983

th 3K : 3K : 3™ . B
Length, cm s July . Japuary - Hay . HMameh
lales :Females. Males. l?emales nales Fem. +Males :Fem.
I4-I5 - - 14 I5 - L= - -
I6-17 I I - 4 I I - -
18-19 2 2 25 12 3 2 I -
20-21 5 13 25 10 4 6 4 9
- 22-23 1I 18 33 23 II II 7 11
24~25 21 32 21 20 7 21 23 22
6~-27 31 54 31 48 47 42 70 59
28-29 54 106 65 69 102 8 90 67
30-31 40 176 33 90 85 106 93 93
32-33 23 68 I5 59 35 80 4 78
3#4-35 12 77 I7 78 T4 44 I3 25
36-37 10 56 10 70 12 I8 1T I7
38-39 -6 48 6 72 25 10 I2 5
40-41 3 45 - 37 38 4 34 5
42-43 it 24 - 25 3T 9 17 I5
44~45 I 23 - I5 17 I 10 I5
46-47 - 28 - 16 9 I6 7 25
48-49 - 23 - 14 3 22 2 3T
50-5T - I7 - 18 - I8 I 35
52-53 - 12 - 8 - 14 4 . 2
54~556 - 7 - = - 8 - =7 9,
56~57 - 5 - 2 - 5 - O IT
£8-59 - 2 - - - 2 - 4
60-61 - I - - - - - -
62-63 - I - e - - - -
64-65 - - - - = - Co= -
66~-67 - - - - - - - -
1 68-69 - - - - - - - -
70-71 - - - - - - - =
Relative , : '
gpounts 221 M9 W5 705 454 546 - 443 557
lean

length, em 29,86 34, 64 26,37 33,68 32,56 34,14 31,70 35,60

Amount of v
specimens 731 2976 I44 344 2390 2873 - 363 453
measursed ‘ ‘ ' ‘
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(continued)

Appendix 4
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