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Abstract
The paper contains data on the methods of stock assessment,
estimates of biomass and abundance, biological state of pre-
spawning and immature capelin in Subarea 3LNO, The data were

obtained in the cruise of R/V "Poisk".

Introduction
Assessment of biomass and abundance of Newfoundland capelin
by meéns of instrumental methods has been madé since 1975. To
study the distribution and abundance of mature capelin during
their migration to the spawning grounds R/V "Poisk" conducted
researches in May/June 1979. Besides, for the firsf time asses-
sment of abundance and biomass of immature capelin and sand

eel was made.,

Material and Methods
Echo sounding of capelin concentrations in Divs. 3L and
3NO in May/June 1979 was conducted with two echo sounders
(EX-38 and EK-120), Single-channel echo integrator IS-I was
connected to EK~%8 and ISP-I,consisting of five-channel echo-
ihtegrating and echo-counting systems, to LK-120. _
Absolute calibration of echo-integrating systems in 1SP-I

and IS-I was conducted in the following ways:




a) with the help of echo-cdunting system in ISP-I on scattered

concentrations of capelin;
b) with the help of artificial models of capelin concentratibhs

placed under the external transducer of KK-38,

First method

A set of echo~signals parameters consisting of echo-sig-
nals from single fish, groups of fish and total eého-intensity
was measured on scattered capelin concentrations with the help
of ISP-I connected to EXK~120.

Based on the set measured there were determined angles of
directional diagram of echo sounder LK-1?O, number of fish {/&)
per square mile and coefficient (C) of absolute calibration

of echo-integrating system in ISP-I. The method was used
earlier, in 1978 (Ermolchev, Kovalev, Seliverstov, 1978).

Alongside with measuring the acoustic parameters capelin
were trawled at the same depths in order to determine a size-
weight composition.

The measurements showed that,

~f%1 = CIpgp + d = 0,95 * 107 Ty + 1,48 + 10%; R=0,88; T=13,7%m

Ps2

]

2,34 + 10% Irgp + 1,14 + 10% R=0,97; T = 7,45 cm (1)

where
IISP - echo-intensity from capelin concentrations in
number of deflections of echo-integrating system
in ISP-I; -
R - correlation coefficient;
I - mean length of capelin, sm;

- constant coefficient

Secénd me thod
An artificial model of concentration was made up of fish
caught, which were with the help of nylon filament placed in a
horizontal position and distributed evenly within a concentra-

tion volume. The external transducer was connected to LK-38




and placed above the concentration, echo-intensity was measured
by means of ISP-I and IS-I with different number of fish in the
shoal.

Coefficients of absolute calibration (C) of echo-integrating
systems in ISP-I and IS-I were calculated ( a transfer factor
between the external transducer and that installed in the
vessel bottom was taken into account). /

For ISP-I
CI = 3,04 ° 106 sp.(s8q.m, ) deflec; . IISP; R=0,97 ( T = 15,5 cm)

Cp = 1,95 * 10° sp.(sq.m.) deflec. * Ipgpi R=0,97 (T = 16,5 cm)
For IS-I
Cr = 3,2 » 10%p. (sq.m.) deflec, * Ipg; R=0,97 ( T = 15,5 cm)
- (3)
C,=2,2° 10%p. (sq.m.) deflec. * Ipg; R= 0,97 (T = 16,5 cm)

The analysis of instantaneous values of echo-intensities
from the model showed that this method of calibration provided
an accuracy of <10%.

To determine coefficients of absolute calibration for caplin
of different lengths relationships obtained by norwegian spe~
cialists when using echo sounders with %8 kHz and 120 kHz frequ-
encies were applied( Dalen, Bakness, Rottingen, 1976).

-1,84

Cc= an‘1'9“(58 KHz), C = L (120 kHz) (4)

After the echo-integrating systems had been calibrated the
abundance of capelin was estimated throﬁgh trawl-acoustic method.
Echo~intensities and distribution of fish according to length
composition from control trawlings were plotted on the charts.
These. methods were formulated and tested when assessing capelin

stocks in the Barents Sea (Nakken, Dommasnes,1975).

P n K . (5)



where K_ - percentage of fish of length group i and species a
in a catch;
P - number of species in a catch; a:ﬂ,2,3,b;.. r
n - number of length groups; i=1;,2,3, eee n
- coefficient of absolute calibration of echo-integra-
ting system for length i. species a,
Species and length-weight compositions of catches were compa-
red with regard to echo scunders recordings, depth of the sea
and water temperature at different depths. During the surveys
mature pre-spawning capelin in Div.3L were at daytime observed
mainly near the bottom. Shoals of immature capelin inhabited pe=
lagic waters.
When mature and immature capelin formed mixed concentrations
a division was made according to formula 5,
During the surveys sand eel were often found in cabches from
the near bottom layer (sometimes nearly to 90%). But sand eel
were observed at the depth 1ess_than 100-110 m, isotherm 0° coin-

siding with isobath 100 m was the boundary of their distribution.

The analysis of data permitted to construct separate charts
of distribution of mature and immature capelin, sand eel and to
provide separate estimates of their biomasses.

Three trawl-acoustic surveys were conducted in May/June 1979,
the first one - on May ﬁO-15vin Div,3L; the second - on May 16-19
in the same Division; the third - on May 25/June 5 in Div,.3L and
in the north of Divs, 3NO. From June 5 to 2% a careful search for
pre-spawning and spawniﬁg concentrations of capelin was under-

taken in Divs., 3NO; their biomassés were estimated.

Discussion and conclusions
During the first survey pre-spawning mature capelin made up
dense concentrations in the south-west of Div. 3L. During the
second survey no dense concentrations of mature capelin were dis-
covered, and their abundance turned out to be 4 times as. less as

that in the first survey. During the third survey in Div. 3L



rather dense concentrations of mature capelin were found again,
their abundance was 2 times as high as that in the second survey
(Table 1,Fig.1).

The distribution of immature capelin in Div. 3L in May/June
1979 was relatively constant. From survey to survey the fish
migrated eastwards, their abundance in Div, 3L gradually decre-
ased.From June 5 to 2% all in all 11 shoals of spawning capelin
were detected in Divs. 3NO. Geometric parameters of shoals were
determined according to echo sounder records, capelin abundance
and biomass in each shoal were caculated using ISP-I and IS-I
connected to kK-38 (Table 1).

3-4 year old capelin(1975 and 1976 year classes) made up the

bulk of spawning stock. Specimens of the rich 1973 year class

constituted no more than 4% (Table 2).

The nature of capelin distribution in Div. 3L and observation
of their migrations permit to suppose that during the first and
third surveys separated by almost a month the abundance and bio-
mass of different 'waves" of migrating mature capelin were deter—
mined, The analysis of gonads maturity (Table 3) and sharp reduction
in abundance of mature capelin during the second survey in Div. 3L
(Table 1) prove this.

Comparison of capelin abundance and biomass in Subarea 3LNO
for 1975-1979 indicates that the lowest values were observed in
1978 (Table 4). Since 1979 the biomass of mature capelin has
been increasing. But this refers only to Div., 3L, no fish were
detected on spawning grounds in Div. 3N, '

In 1979 for the first time the biomass of immature capelin
in Div. 3L was estimated. It was nearly equal to a half biomass
of mature stock, as for the abundance, immature fish were more
numerous than mature ones (Table 1).To restore the spawning stock
in Div. 3N it is necessary to keep Subarea 3NO closed for fishe-

ries in 1980,
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Table 2, Age composition of capelin in May/June 1979.
v, i . R

Month l’ Div, ’ Sex ' I T 2 13 1 4 1 5 1 5 1 ,7'7i n
vay 31 d - - 87 1,3 1230 20 0,2 I54
.? - 0,8 21,2 13,3 10,0 2,4 - RI2
juv - 0,4 .I5,6 2,7 = - - 84
Juwe 3L d - - 8,0 15,0 19,0 4,0 - 48
? - - 16,0 15,0 Q0,0 2,0 - 03
Juv o - - I,0 - - - - I
35 d - - 87 10,4 I70 59 - @

? ‘ - 0)9 19,6 12,2 II ’7 1,7 - 106

juv - I3,9 - - - - - - 32

Table 3. Capelin maturity stages in Div, 3N,

e e e o e e e e e e e e - e e e e i - — - -
Date i
ety Wyl 4
R N R R R (A B

-y s e ww e e G ww e @5 e e e GE GE > e R W S e e MP e me e S e e e e e G e e -

10-13.05 3,4 6,8 8,5 VI, I 10,2 - 59 8,3 3,5 - 67,4 20,8 - 147
16-19.05 - 13,0 2,2 19,665,2 - 46 - 2,9 - 14,6 76,7 5,8 I7

29.00- - - - L7448 53,55 - 1,0 2] 3,0 6,9 - &




Table

4,  Capelin

abundance and biomass in 1975-1979,

Year 1 Abundance, sp. * 10° ! Biomass, mill.t
1975 29829 ,2 1,00
1976 35561 ,8 0,685
1977 3B614,5 1,00

X
1978 13433,0 0,31
1979 23300,0 0,48 ¥)
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Fig, 1 Dynamics of changes in capelin abundance and bibmass

in Div.

3L in May/early June 1979,
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