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Abstract
iits results of Soviet hydroacoustic and
tigations of capelin abundance and biomass
ons 3LHO of the Grand Newfoundland Bank.
cted by the R/V "Persey-III" in the period
ne, 1981, showed that capelin mainly consis-
cimens of the 1979 year class, Jjuvenile
year class and a simall amount of prespawning
i a large area in Div. 3L. An aggregation
in was found in Div. 3N.
f immature and prespawning capelin and their
2d as 52.5 x 109 specimens and 5%0 000 tons,
Ltment of the capelin stock with an abundant
| nelp to recover it.

Introduction
results of the acoustic survey conducted by
day—-Jdune 1980 there were found no considerable
sture capelin in Div. 3LNO ( Bakanev, 1931 ).
urvey and similar Canadian survey (iiller and
epelin stocks appeared Lo be at the lowest
e period of investigations.
amount of juvenile capelin of the 1979 year
i. Juvenile capelin of this year class 5-10cm

in Div. 3LEC in a vast area of 4 000 sq.

ction the most aburdant capelin year class
e appeared since 19/3% and it allowed us to

L tment of their stock next years. Results of
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the 1961 echo-survey of capelin abundancé in Div. 3LHO confirmed
expectations of good recruitwent of capelin stock with a rich
1979 year class. - |

This paper presents the resﬁlts of acoustic assessient of
capelin sbuandance in the Grand Bank area, their length/aze coi-
position, areas of distribution and living conditions.

Materials ana mcthods

The acoustic survey of capelin aggresations in Div. 3LE0 was
‘carried out by lhe R/V "Persey-III" in the period from 28 May to
15 June. The survey was carried out by tie BEK-S5-38 echo souunder
comnected witnh the ISP-I device consisting of S5-channel echo-
integrating and echo- counting systems.

out

Trawlings were carriedYwithh a midwater trawl with a 10 mm
nesh-sized netting., It should be notea that the proportion of
Jjuvenile capelin and the rest of fish wasn't determined by means
of trawlings because of high gear selectivity ( practically .juve-
nile capelin were not caught but meshed.the trawl netting). The
0-250 m range, duration of emitted impulse~ 1mc, emitted power-
1kw, angles of antenna beam width - 8°x8° were established in
the echo sounder. The (O-£50m range in the I5P-1 dfvice was divid-
ed into 5 channeis: 5-50m, 50-100m, 100-150m, 150-200a and 200-
250m.

In the first channel (5-50m) the echo intensity measured from
capelin aggregations was laken for the echo intensity of juvenile
capelin ( Mjuv ) if they were registered in the trawl netting.
This decision was accepted on account of the 1980 survey expe-

rience when ouly yearli

»s 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 channeis of the ISF-I echo intensity was
distributed on the rest trawsied fish. As a result echo intensity
from juvenile capelin (Mjuv) and total echo intensity from all
capelin (M) were assessed separately aund the ratio (M) for day-
time appeared to be

Mjuv = O 4 - 1.7 5 R = 0.8 D)

This ratio was appliecd to night- time when all rish were mixed
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in the upper depths and| distripution of echo intensities of ju-
venile and tiie rest of capelin was determined separately in all

the area surveyed.

In the nisght- time w
the calibration of echo
hely of the ecio counti
methods described earli
the following parameter
readings for capelin in

Cii + d = 1.062
-1.72 _

Ss
C

CnlL 15,

.
W

The general chart of
miles covered by the ve

was processed by 4 know

hen capelin were registered separately
integrating syétem readings with the

ng system was carried out according to the
er ( isrmolchev et al. 197§ ). As a result
s of absolute calibration of the ISP
length ( I = 14.1 ) were established:

(2)

?

« 107 W+ 0.27 ¢ 107

.72

R = 0.92
55 + 1017
echo intensities distribution ( for 5

ssel ) and of capelin length composition

n metihods.

The first metihod is lpveraging of general cowbination of echo
. s e , . T intensity [ ig—-
intensities and fish lepstl cosposition, M nsity of echo sig
nals, L fisk lenwth, W |nass averaged Tor tie whole area, length/

welpnt composition avex

were taken as a basis.

determined by

<3

[

H.

i
determined by the formu

Ni

wherc C is an absolute

1

v L

for capelin wi

tiie formul

abundance ana Wi oiqu

c

o

¢d Dby all catches and the total area

I abundance and # bicwmass of all fish wexre

les

Cs ; W = W = CNSW (3)
mass of each capelin i length group were
las
= BN ; W, = PN,

BlN oWy ‘.[.ll i )

calibration coefficient of N readings

o L lengih

Pi - % of 1 leagth group abungance im catches
W - 1 length groyp average mass in catches,
The second method consists 1n dividing gmeneral cowbination

of echo signal inbtenegit
relatively equsl intens

5

means of lsolines. Squi

and mean values of N f¢
area where fish of this
tered.

Capelin abundance an

ies and length coaposition in the area of

ities and length composition of fish:by

res with reletively equal echo intensities

n

1 each squure were determined in each

¢

L mean length and W mean mass were regis-—

d biovmass for each sqguszre were determined
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by thé-formulas (3). The results were summarized. Capelin asbun-
dance and biomass of each length group were determined by the
formulas (4) taking length/weight composition of fish averaged
by all catches as a beasis.

The third method is averaging general combination of echo
signal intensities and lengti/weight composition along with
differentiated estimation of each length group abundance by trawl-
acoustic method. M mean intensity for the whole S area where
capelin were observed and length/weight composition aveféged .
by all catches were taken as avbasis. Ni_abundaﬁcé and Wi bio-
mass of each 1 lengvh group were determined by these formulas

(" Nakken, Dommasnes, 1975 ) :

m . .o
N = Ni; W= Wi,
i
N, = £y B W, = WW (5
1= g Wy o= NGW (
m P.
1
i=1 Y

where m - nuunber of length groups, = 1,2,¢e., I ;

4 Ci ~ absolute calibration coefficient of M readings of

capelin i length group.

The fourth metihod is the method 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 lengtih group ih each
area with fish of a given L mean length for each square with
relatively equul echo intensity M were determined by the formu-
las (5).

Length/weignt composition for each sguare was taken from the

trawlings made in this sqguare only. Obtained 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-time most shoals kept nearer to the bottom at the
depth frow 50 to 200w but in the night-time they moved to the

upper depths and were distributed at the 10-70 m depth in the
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depth. Specimens 12-1Y

form of a "pata". In I

Twaature capeld
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iv. 30 no capelin aggregations were found.

941% c¢a iu length ( 11cm mode) of the’1979

year class dominated in tne trawlings ( Table 1,2 ). While

trawling -in the southe

rn. part of Div. 3L ( Virgin' Rocks area )

a great amount of juvenile capelin ©-10 cm in length of the

1960 year class were o
the whole, the area of
of their concentration
class in the similar 1

ilature capelin were
in the shoal waters of
the day-time freqguent

60-70 m depth, in the

the bulk of catches. A
stage of sexual produc

Radiational heating
Div.3L and in the nory
tions water temperaturl
in the south. Transpon
t° below 1° Lrow the n
Isothera 0° passed betl
depth, and the Labrado
1°C were distributed i
In the area of mature
rature varied from 1°C

Bstimates of caveli
the mentioned metiiods
nificant discrepancies
fish in Div. 3L, less
Actual abundancc‘anﬁ b
the lower liwit ( the
errors in ethods of 1

Mature capelin sbundar

Lserved meshed in the trawl netting. On
Juvenile aggregations and the density

s were lesser than those of the 19/9 year
980 survey.

found near traditional spawning grounds
the Grand Benk South-Fast slcpe (3H). In
schocls of fish were registered at the
night-time they rose up to the 20-30 m

cin in length at the age of 3-4 made up
lmost all specimens were prespawning ( the
ts waturity was I1I-IV ).

of Tthe surface waters was observed in
hern part of 3NO. During the investiga-

¢ varied from %.5°C in the north to 9.2°C
t of tThe Labrador Current cold waters with
orth-west was well seen at the 50 m depth.
ween the 100-200 m isobaths at the 50 m

r Current waters with tewmperature to below
n the Newfoundland coastal waters ( Fig.2).
fish aggregations ( Div.3N ) water tempe—
at the bottom to 8°C in the sﬁrface layer.
n total abundance and biomass obtained by
are presented in Table % and have inéig—

( a little more toan 20% for immature

than 10% for mature specimens in Div. 3N).
iomass of capelin should be accepted by
third wethod) taking into account possible -
Astrumental assessment and processing.

ice in Div. 3N will be 5.97 x 109 s,ec.

and 109 00C tons, immwature capelin aburdance in Div. LN will

_ . 9 .
be 40.5% x 107 spec. and 421 000 tons.

g
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Juveniie capelin abundsnce and bicwass estimates of the 1980

O

Q

year class are 4z.% x 107 spec. and 95.3 thou. tons according
to our calculations.

Thus, results of the acoustic survey of the Hewfoundland
cavelin in Div. 3LEO showed that next years commercial stock
would be rgcruith gith a rich 1979 year class ( Table 4 ).,
Apparently, the 1980 year class of average abundance ( at the
age of 1 ) will recruit capelin stock considerably.

The abundance of the Hewfoundland capelin stock at present
is not sufficlent to renew an intensive fishery notwithstanding
the recovery tendency. Experimental fishing for capelin in Div.
22K shousd be continued and similar works in Div. 3LH in May-
June 1962 should e reneued‘in order to gel wmaterials onm capelin
biclogy and state of their stocks. In future acoustic surveys in
Div. 3LNQO and 2J3K shoulu be continued to determine the recovery

rate of stock abundance and fishery perspectives.
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Table 2, Awe cozposotion of capelin in Divisions LN in June 1981, %

. ke o ____ Ho. of
D R T ali_2_ i 3l bl 5 i 6%
g, . Mele 0,5 47,5 3,5 0,2 o 207
- mmo Jemele 0,8 43,3 _3.2__03__03______19._
3 N lale 8,6 39,0 13,6 2,5 0,5 128
- - Demale o 177 _ Ta.6 _ _ 43 _ _ _____T2_
Table 5. Abundance and vicmass of capelin in Divisions 3ILN in 1981 B
Division Indices ~bethod _of_p_;‘o_c_:ej&g_}n_g: - — - — — - —
D i e e SR ST S S S S,
3L Avundance 42 48,80 %B,75 46,53 56,95
_ Jlmaature _ Biowass ’_tj;%b;i‘ L _WAas,0_ _ 52T,2 _ _42l,0_ _ 573,59 _
3N Abunasnce,10”spec. 4,90 4,91 5,97 5,05
_ prescawning _iiuast, Sioutend03,0_ 02,8 | 109,0_ _ 100,0_ _
31N Abusuance,107spec. 42,30
Juvenile. i .o o fhou.tous 95,3
- Rt A L e - mm e o wm w n  — - - . - -
Table 4. Age composition of capelin in Division 3L in 1972-1981, %
Yoar e e e R e e e e e e e s No. of
P PTI i el o3 ik 5 i 6_ i T _ 3 shece
1972 9,9 5,2 48,5 34,2 22,0 592
1973 32,1 7,I 42,6 18,0 0,2 396
1974 I,I I,9 36,7 32,5 25,8 2,0 786
1975 32,8 31,0 22,5 3,5 2,5 0,7 400
1976 66,4 27,0 5,6 I,0 300
1977 2,4 32,3 61,0 4,0 0,3 300
1978 8,8 8,I 45,2 36,2 I,5 0,2 900
1979 0,6 4I,5 27,8 25,I 4,8 0,2 550
1980 28,0 50,0 22,0 100
1981 _I,3_ 90,6 _ _67_ 0,7 _05_ __ ________ 500_ _
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Fig.1. Chart of the hydroacoustic capelin survey
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