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ABSTRACT

A trawl survey for the O-group capelin stock msssessment conduc-
ted in November-December -199C in Dive 3LNO revealed that an
abundant year-class has appeared; its abundance index turned

to be close to that for the 1983, 1988 and 1989 year-clessses,

INTRODUCTION

An asssessment of year-cless strength at the O-group stage has
been carried out by Soviet research ships in Diva 3ZLNO since
1983 according to the NAFC Scientific Couneil Working Group
decigion., An estimate of supposed recruitment made on the
grounds of asseasment of fishea with s short life-cycle (e.z.
capelin) is important for yearly TAC correction,

MATERIALS AND METHODS

The O-group capelin survey was conducted by R/V "Kokshaisk"

from 22 to 25 November and from 1 to 11 December 1990, A spe-
clal mid-water small-fish trawl with 20 x 20 m opening was

used during this survey. A small-mesh knotless netting with

546 mm mesh size was ineerted into the codend of that trawl,
Hauling were done step by step at depths 40-60, 20-40 and 0-20 m,
Duration of a hauling et spsed 3,0 knots was 30 min, i.e. 10 min,
per each lsyer, The distence between haulinge was 30-40 miles,
Standard (totml) length of 200 speciﬁens of fish larvae was

" measured with 1 mm accuracy,.

The present peper gives an abundance index which for the first
time was calculated by s method of stratified meean catches ex-
pressed in specimens'per mile heauling and plotted on a logarith-
mic scale in the way it was done by Randa (1984} for the Arcto-
Norwegian cod and haddock O-group. That was done 1o avoid a con-
siderable influence of large catches upon the final result,
which are net representative for individual strats of indivi-
dual area,

Besides, during the described survey some northern parts of the
Grand Bank (strata 1-5) were excluded from the analysis because
long~time investigations showed that in average only 6% of larvae
were taken in thia ares covering 25% of the whole study eres
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(Bakanev, 1990), At the same time the correlation coefficient
between the above indices and actual sbundance of those year-
clagoes at age 2 calculated for the southern part of the Grand
Bank is higher (r=0,89) than thet for the whole Grand Beank area
(r=0.78). With this purpose the whole study area was subdivided
inte 11 strata (Pig.1) snd the materisls of previous investiga-
tions (1983-1989) were back calculated for that area,

To calculate a year-class strength index the follow1ng designa-

tiona and formulae were used:

Tij - catch at ptation i in stratum j,
gpecimensg;
Nij - number of valid (with catch) heu-
linga i in stratum j;
Nj - total number of haulings in stra-
tum §3
aj -~ ptratum j ares, sg.miles;
A - total area, sq.miles;
K Nij - number of stratas
%, N - mean asrithmetic of the catch loga-
H = rithm;
ﬂ ) s [Gwa QJI - variance of the mean arithmetic;
ﬂ Tﬁ' - proportion of valid haulings;
Gm“ﬁéiﬁﬁ'ﬁ) ~ variance of the proporiion of
. J valid heulings;
) = :
R=7r2:qmj - ptratified mean arithmetic of the
4K — catch logarithm per ares;
8= ﬁz |%ﬁ? - standard deviamtion of catch loga-
Jl

rithm mean arithmetic per ares;
- weighed portion of valid haulings;

~ standard deviation of the welghed
portion of valid haulings;

- final logarithmic index of a year-

¢lass strength,

Confidence intervals for L were obiained in the following way:
firat confidence intervals for R and @, i.e. R - 2 S g

R<R<R + 25;R or R*R<R" and Q - ESQ Q<Q<Q + EGQQ or Q'< Q«Q"
were calculated with 95% probebility of faultless prediction
(tr=2). Then confidence intervals for L will look like

R' - Q<RQ<R"™ + Q" or L' ¢ L <1",

RESULTS AND DISCUSSION

Trawl stations location and grades of lervae distribution densi-
ties obtained for a hlstorical period are presented in Fig.2.

In 1990, like in previous years, the majority of larvae was re-
gistered in the southern part of the Grand Bank, The maximum
amount of lasrvae per mile hauling was registered in stratum 7
(46,6 thousand specimens), The highest logarithmic index alao
fits thie atratum (Tsble 1), The minimum amount of larvae was
teken in the north of Div. 3L and in the west of Div, 30.
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High concentrstions of the O-group capelin were registered in
gradient zones with water temperatures 3-7°C (Fige 3,

Table 2 gives total indices of the O-group capelin and their
confidence intervals for the period 1983-1990, The 1990 O-group
index was 6,21 which 1s momewhat lower than thogme indices for
the strong 1988-1989 year-classes (6,88 and 6,87, respectively),
but higher than that for the rich 1983 yesr-class (5.85).

Thus, during the nearest 3-4 years we may expect & good recrult-
ment to the capelin stock due to rich 1988-1990 year-classes,

The O-group length composition by Divieions is given in Table 3,
The largest larvae were registered in the southern Grand Bank
(3N¥), their mean length was 49 mm. In Dive 3L and 30 mean lengths
of larvae were equal {45 mm), but in 3L the length composition
range was wider (from 23 to 76 mm) than that in 30, '

N\
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Table 1. Results of trawl survey of the 1990 yeer-class of
capelin st the O-group stage (November - December 1990)

\\L\\K

iNo,o0fArea, TrawliCatch ! Mean : Mean - : 5
Div, ‘:atra-: sg. : No. ! X, +length,iweight,: : z °
: tum, Emi%esf gspig./g mm '3 g _'El_nxij : 1,1“‘135
- j - - .Bﬂ-mi - - - - -
3L I 3600 1 369 38 Ou.14 5,91 4,93 3,52
. 2 5 52 C.26 I,.61
3 43 45 D22 3,76
4 485 49 o D.25 6,18
5 517 48 0.21 6,25
6 367 46 0.20 5.90 ~
2 3600 I 375 48 0o24 . 5,93 6.08 0.I0
2 628 41 0.I4 6.44 7
3 359 47 0.I5 - 5.88
3  e00C I 457 41 D13 6.2 4.96 1,69
2 53] 44 0.17  6.27 : :
3 43 58 Q42 3,76
4 291 48 0.27 5,67
5 123 48 0.24 4,81
6 23 50 0.23 3,14
R-2qp ¢R<R+20p ~3,68¢5,26 < 6.48
3N 4 2800 I 1001 50 0.27 6,91 6.75 7.I8
2 1671 5e Uac6  Teh2
3 19873 51 0.29 9,90
4 768 42 0.I6 7.05
5 iz 50 0.20 2.48
5  3e00 I 211 43 0.16 5.35 7.0I 2.16
2 1343 50 0.30 7,20
3 735 &y 0.7 6.60
4 7228 50 - Dot 8,89
& 4800 1 0822 48 0,21 9,19 6,01 3,88
2 2210 53 0.31 7.7 .
3 163 L8 0.28 5.09
4 I71L 51 De27 5,14
5 96 41 0.13 4,56
6 78 47 0.22 4.36
7 5000 1 5258 47 0.25 8.57 B.21 5.80
2 9107 51 Co26 9,12
3 46581 52 0.29 10,75
4 7037 48 0.20 8,86
5 4155 49 0.I9 B.33
6 37 46 0.17 3.61
R-2dp «R¢R +20p = 5,02¢ 7,04 <9.06
30 8 4800 1 8IS0 45 0.2L 9.0I 6.94 2,84
2 1287 49 0.23 7.16
3 69 46 0.I8 4,23
4 7160 42 0.IS 8.88
5 464 42 0.IS 6.4
6 397 46 0.20 5.98
7 1306 44 0.I7 7.I7
9 600 1 798 43 0.I6 6.68 7.02 0.I3
2 1168 46 0.2 7.06
3 1187 43 - Q.24 7.08
4 1900 46 0.J9  7.55 i ,
I0 4800 1 e 49 J0.19 (.69 4,66 4,48
2 109 42 0.16 4,69
’ 3 562 46 0.19 6.33
4 1015 46 0.18 6,92
11 2800 I - 85 45 0.18 4.44 6.09 2,29
2 157 45 0.19 5,06
3 2534 46 D.20  7.84
4 1844 48 Ga.23 7,52
5 268 4Q 0.II 5,59
R-2¢R<R<«R+2¢R=4.I0 <6,14 < 8,I¢
3LNO 45400 56 2750 Uel«l = 5,05 ¢6,21 < 7,34



Table 2. O-group capelin indices and their confidence intervals
for the period 1983-1990 e

Year-class ¢ Logarithmic index ! Confidence intervals

1983 5.85 . 456 =~ 7,26
1984 2498 2452 = 3446
1986 3.48 2428 - 4,91
Io87 5.58 _ T h60 - 6,54
1988 6.88 ' 4.04 - 8.28
1989 6.87 . 5.27 - 8.68

1990 - 6.21 ' 5,05 ~ 7.37

Table 3., O-group capelin age composition in Divs 3LNO in
November-December 1990, per cent

Division

Length, mm

[

.
»

o
=

23-25

LN N I Y I

=
L
Voo
A
.
P TN =t
U -IN R WS OO

» & & 9

O AN N O NI I O

* 0 & 4 & % 0 8 2

59-61

s & 2 2 0 ¢ ® 2 0 s 1 |
IO P GV O
CHEOWINE OI8O
VOO RO COTD~aC N+ | )

OO OO -arRe O WOWEIO0O
I 4+ o

=l
+

=76 ;)
n 22

o=

2 3524 3701

(o ]
g
=~
U
£
L
=
0

4 100 146 100

i .
N i S —



Fig, 1. Strata used for capelin O—group' index calculation




1990
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Fig, 2. Distribution of O-group capelin from the trawl survey
data for the period 1983-1990,

Catch per mile hauling (specimens): 1,-'1-400; 2 = 101-
10003 3 - 1001-10 000; 4 ~ 10 000; 5-- trawl stations
without catch; 6 - trawl stations with catch,
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Fig, 3. Surface water temperature during the O-group capelin

trawl survey in November - December 1990
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Fig. 4. Water temperature in the 0-50 m layer during the
trawl survey in November - December 1990
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