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Abstract

The reyort prescnts results of Soviet hydroacoustic and

ichthyological investigations of capelin abundance and biomass

assessment in Divisions 31,1:40 of the Grand Newfoundland Bank.

Investigations conacLed 1:)y the R/V "Persey-III" in the period

from 28 iiay to 15 Jti e, 1981, showed that capelin mainly consis-

ting of immature sp cii,lc-ns of the 1979 year class, juvenile

capelin of the 1930 year class and a saall amount of prespawning

fish were observed n a large area in Div. 311. An aggregation

of prespawning cape:in was found in Div. 3N.
Total abundance if iamature and prespawning capelin and their

biomass were assessd as 52.5 x 10 9 specimens and 50 000 tons,

resi,)ectivei:y. Recruitmen of the capelin stuck with an abundant

1979 year class wil hulp to recover it.
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the 1961 echo-survey of capelin abundance in Div. 3LNO confirmed
expeetations, of good recruitment of capelin stock with a 'rich

. 1919 year class.

This paper presents the results of acoustic assessment of
capeiin abundance in the Grand Bank area, their length/age com-
position, areas of distribution and living conditions.

Materials and methods
The acoustic survey of capelin aggre7ations in Div. 3LNO was

"carried out by the R/V "Persey-III" in the period from 28 May to
15 June. The survey was carried out by tho EK-S- --)'8 echo sounder
connected with the I0P-I device consisting of 5-channel echo-
integrating and echo- counting systems.

out
Tra ,Aings were -carriedFith a raidwater trawl with a 10 mm

mesh-sized ,netting. It should be noted that the proportion of
juvenile capelin and the rest offish wasn't determined by means
of tralings because of high Fear selectivity ( practically. juve-
nile capeiin were not caught but meshed the trawl netting). The
.0-250 in range, duration of emitted impulse- 1= . , emitted power-
1kw, •angles of antenna beam width - 8°x8° were established in
the echo sounder. The 07250m range in the ISP-1 dfvice was divid-

ed into 5 channels: 5-50m, 50-100m, 100-150m,150-200m and 200-

250m.

• In the first channel . (5-50m) the echo intensity measured from
capelin • aggregations was taken for the echo intensity of juvenile
capelin M luv ) if they were registered in the trawl netting.
This decision zas acceted on account of the 19d0 survey expe-
rience'vhen only yeariins of the 1979 year class were found,
and these fish were noted to sink not deeper than 50m during a
24-hour period.
'• In the four other channels of the ISP-I echo intensity was

distributed on the rest traded fish. As a result . echo intensity
from juvenile caelin (Mjuv) and total echo intensity from all

capelin (Ni) were assessed separately and the ratio (M) for day-
time appeared to be

M.	 = 0.4M - 1.1	 R = 0.8Jul
This ratio was applied to nic-ht- time when all 'Isla were mixed

f

(1)



disLrioution of echo intensities of ju-
capelin was determined separately in all

Len capelin were registered separately

integrating system readings with the

ag System was carried out according to the
er ( 1JA'molchev et al. 1979 ), As a result
s of abSolute calibration of the ISP
length ( L = 14,1 ) were established:

= CM	 d = 1.62 . 1CP . M	 0,27	 105 	R = 2.92	 (2)s
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The general chart of 1 echo intensities distribution ( for 5
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•by the formulas* ( ). The results were summarized. Caelin abun-
dance and biomass of each length group were determined by the
formulas (4) taking length/weight comoosition of fish averaged
by all catches as a basis.

The third method is averaging general combination of echo
signal intensities and lengLniweight composition along with
differentiated estimation of each tenth group abundance by trawl-
acoustic method. M mean intensity for the whole S area where
capelin were observed and length/weight composition averaged
by all catches were taken as a basis. N i abundance and W i bio-
mass of each i length group were determined by these formulas
(. Nakken, Dommasnes, 1975 )

ill	 .m
N =	 N.

Pi. = 	 	 MS ;	 w. = N.W.
Pi

i=I	 Ci
where m - number of length groups, = 1,2,..., m

Ci _ absolute calibration coefficient of M readings of

(5)

capelin i length group.
The fourth method is the Lethod of elementary squares. The

principle of dividing the whole area into elementary squares
considered when describing the second method was taken as a
basis but abundance and biomass of each length group in each
area with fish of'a given L mean length for each square with
relatively eeuel echo intensity M were determined by the formu-
las (5).

Length/weight composition for each square was taken from the
trawlings made in this square only. Gbtained results were summa-
rized.

Results
During the acoustic survey capelin were distributed in the

southern part of Div. 3L and northern part of Div. 3N (Fig. 1 ) •

In the day-Lime most shoals kept nearer to the bottom at the
depth from 50 to 2001 but in the night-time they moved to the
upper depths and were distributed at the 10-70 m depth in the



form of a "-Data". in iv. 30 no capelin aggregations were found.

el, in lensth ( 11 cm mode) of the 19?9Immature capelin . 9
year cias8 dominated in the trawlings ( Table 1,2 ).

trawling...in the southe rn part of Div. 31, ( Virgin' Rocks area

a great am(Junt of juvenile capelin 6-10 cm in lehgth of the

1960 year class were o pSerVed meshed in the trawl netting. On

the whoie, the area o-
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980 survey.
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the ^ 'Trand Bank ►outh-East slope (311). In
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night-time they rose up to the 20-30 m

can in lcrigth at the age of 3-4 made up

luost all specimens were prespawning ( the

is maturity was III-IV ).

of the surface waters was observed in

horn part of 3N0. During the investiga-

e, varied from ,5°C	 the north to 9.2°C
t of the Labrador Current cold waters with

orth-west was well seen at the )0 in de P th
-ween the 100-200 m isobaths at the 50 m

Current waters with temperature to below

1°C were distributed in the Newfoundland coastal water ( Fig.2).

fish aggregations ( Div.3N ) water tempe-

at the bottom to 8°C in the surface layer.

total abundance and biomass obtained by

are presented in Table 3 anu have insi-

( a little more than 200 for immature

than 10: for mature specimens in Div. 3E).

iomasL ‘ of capelin should be accepted by

third method) taking into account possible,

lstrumentai assessment and processing.

ce in Div. 3N will be	 x 109 s:ec.
Lure capelin abundance in Div. 3LN will
nd 421 000-tons.

In the area of Nature

rature varied from 1-°

Estimates of caeli

the mentioned methods
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fish in Div.	 less
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errors in methods of i
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and 109 .000 tons, lion
be 4b.53 x 10 ) soec.
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Juvenile caelin abundance and biomass eStimates of the 1980
year class are	 x 10' si:,ec. and 95.3 thou. tons according
to our calculations.

'Thus, results of the acoustic survey of the Newfoundland
ca ;clip in Div. 51_,NO sho,ed that next years commercial stock

would be recruitod A.-tn. a in 19V9 year class ( Table 4 ).

Apparently, the 1960 year class of average abundance ( at the
age of 1 )	 recruit ca,eiln stock considerably.

The abundance	 the Newfoundland cauelin stock at present

is not sufficient to renew an intensive fishery nctvdthstanding

the recovery ti.,lidelIcy. Exi,erimentai fisning for capelin in Div.

2J)K si:).oul d be continued one similar works in Div. 3Lil in iJiay-

June 19b2 should be reneed in order to get materials on capelin

biology and ;Mate of their stocks. In future acoustic surveys in

Div.	 and 2J31 should be . continued to determine the recovery

rate of stock abundance and fishery perspectives.
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Table I .Lerwth.
in tAaj-June	 1981

of ca Alin in Divisions 3LN

%

Lenr,:th
cm

1.101.	 M.O. 1,0

3 L 	Y)
41A:1.e

0,-- •

31, '( - June)	 :a._ 3N. QIunee2	 31,1i1June). . 	.
, 1,, -	 e female:male .female : juvenile•.	 °

•

6,0
6,5
7,0
7,5
8,0 •
8,5
9,0
9,5

10,0
10,5
11,0
11,5
12,0
12,5
13,0
13,5
14,0
14,5
15,0
15,5
16,0
16,5
17,0
17,5
18,0
Total

0,4
3,8

11,8
0,I	 0,1	 18,5
0,3	 0,1	 20,6
1,4	 1,2	 .	 0,4	 0,6	 0,1	 22,7
4,1	 ,7	 0,6	 1,2	 0,4	 0,1	 11,3
4,9	 ,6	 1,7	 2,3	 0,2	 0,2 •	 6,7
9,0	 ,7	 2,3	 4,1	 0,4	 0,1	 2,5
6,5	 ,2	 4,9	 6,5	 0,5	 1,7
6,0	 ,9	 8,4	 10,5	 0,1	 0,5
4,9	 ,5	 7,6	 8,4	 0,2	 2,6
4,6	 ,5	 6,6	 6,5	 0,3	 4,4
2,0	 ,7	 4,7	 4,2	 0,3	 13,2
1,8	 ,6	 2,7	 3,6	 0,4	 14,4
1,0	 4	 1,3	 2,1	 0,4 •	 15,6
0,2	 ,2	 1,2	 1,4	 1,I	 7,3
0,1	 ,2	 1,0	 0,9	 2,4	 4,9

	

,2	 1,0	 0,6	 6,3	 1,5
0,1	 0,5	 0,2	 5,3	 1,0
0,3	 ,2	 0,5	 0,2	 8,6	 0,I
0,1	 0,5	 0,2	 3,8	 0,1
0,4	 0,1	 0,3	 0,2	 2,7

0,4
0,2	 0,1

48,0	 52,0	 46,3	 57,7 33,5	 65,5	 100,0

No. of	 662	 716	 2324 2700 1364	 2734	 1572
spec.



Maie	 0,5 47,5
2,E1

Wiale	 8,6
Feuaie

IMO .111g1r. NNW •• 110E0 mew ... awe OMB

	3,5 	 0,2

	

3,2	 0,5

	

39,0	 13,6

	

177`	 126

207
0	 193

,	 0., 5 .	 128
4,5	 72

3L

•• 3	 :	 4

Table ge cozioosition of capelin in 3jiViSiOA

Year
•

;e

I	 :	 2	 : 4 : 5

- 8 -

Table 2, Age cu. L oso t:i_orl or capeii . in Divisions 3LN in June 1981,

Div.
•
 e 3ex

  

Age
SR.." •	 07,	 ,	 is, II, fa, ,

No. of
spec.• •• 2	 •	 3 •	 4	 •

 

Table	 Abunaance and bioass of ca eiin in Divisions -:5LN in 1981

Division	 Indices

	

I :	 2
NNW	 MO. UMW Is. au= =Mt	 ...11 WOO	 ism ow0

3 : LN	 Abundance tpeC10' 48,80..
Li. ' gore	 Biotaat:.3s th_but t

31,1	 Abuncianc9.,10spec. 	 4,90	 4,91
Ires)awnill.0

3LN
juvenile

	

BiJidas	 th uu to ,,	 •

42,30

	

„la , ,	 uu	 95,3 

 

ivietlibd of _processing
Owe	 twel, 0,1	 Ili,	 mak co, ea, 1,1 a•■• of, ••••	 ars.

•

MOO, MOO .410. 011.1. M.* roso ,	 1,11, fit,. ail, If, •	 Se,

53,75	 46,53	 56,95
444.2.0_ 222,2

5,97	 5,05

1■111P

1972	 9,9
1973
1 974	 I„I
1975
1976
1977
1978
1979
1980
1981	 1,3

	

5,2	 48,5	 34,2	 22,0

	

32,1	 7,1	 42,6	 18,0	 0,2

	

I,9	 36,7	 32,5	 25,8	 2,0

	

32,8	 31,0	 22,5	 3,5	 2,5	 0,7

	

66,4	 27,0	 5,6	 1,0

	

2,4	 32,3	 61,0	 4,0	 0,3

	

8,8	 8,1	 45,2	 36,2	 1,5	 0,2

	

0,6	 41,5	 27,8	 25,1	 4,8	 0,2

	

28,0	 50,0	 22,0

	

90,6	 6,7	 01.7	 0,5 

rw am, ...M.

: No. of
spec.

592
396
786
400
300
300
900
550
I00
400
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Fig. . .Chart "the hydr acoustic cape .,tin survey iflMdy-June 19b1

-1..Densitz/ of cap iin a6r!,rcgati,..ons from 1 . 10° to 2'10 6 soec..
•	 •

2.

0

b.

Ti

 

Route, tra,lin

Boundary of ju

I

eniie cal)elin distribution

ature INOM
I I

spanin .^It



-t°
-I .	 3K 50m

'30
A.

3L

3N

- 10 -

4

55°
	

50'
	

55°

Temperature conoitions of water during the hydroacoustic

survej r 	 P -J-June 1)8
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