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Results of the echophotogrammetric survey of capelin stocks
conducted by B/V FERSEUS IIT from 7 to 24 November 1976 in the
South Lﬁbradop and Northern Newfoundland Bank areas are given
in this paper.

It has been possible to evaluate only a part of the stock
in the intermational waters, the other being distributed in the
territorlal waters of canada;

The fish biomass in the international waters was found to
be 1.05 mill. tons, the abundance heing 46240.6‘106 specimens,
This mekes it possible to propose a total allowable eatch at
not lees than 0.3 mill, tons for the above areas, The surveys
conducted for three years rumnning show that the present (1974-
1976) f£ishing intenslty does not lead to a decline in stocks.

Introduction

Instrumntal estimate of the capelin stocks 1n Division 2K
(Northern Bewfoundland Bank) and 2J (South Labrador) in 1976
was carrled out from 7 to 24 November by R/V FERSEUS III;
In 1974=1975 instrumental estimate of the capelin stocks
in those areas was conducted on completion of feeding migrations
of capelin and formation of relatively stationary wintering concen-

trations (Serebrov, Bakanev end Kovalev, 1975; Bakanev, SBeliver -
stov, Berebrov, 1976). In 1976 the formation of stationary winter-
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ing concentrations was about one month late that was responsible
for pursuance of survey in later terms. However, in November
capelin concentratione continued to keep both inside the territo-
risl waters of Canada and along their boundaries over a great

area,
Material and methods

Estimate of the stocks and biomass of capelin in Divisions
2J snd 3K was conducted over the area 50-54°K and 53=56°W (west—
wards as fsr as territorial waters of Canada). The survey route
wes worked out on the hasis of information on the distribution
of major commercial capelin concentrations obtained by scouting
and fishing vessels, In fhe period of investigations a part of
fish kept farther to the north and to the south of the surveyed
area, but concentrations were very scattered which did not make
it possible to follow a traditional echophotogrammetric method'_
for the estimation of biomass and stocks of those concentrations.
The extension of the route of the acoustic survey made up 1270
nautical miles in Divisions 2J and EK. Bimultaneously with theae
works, 4 dips of hydrostate “Saven;-1” with observers, 33 dipg
of underwater photocamers and 33 control trawlings were made.
8164 specimens of capelin were messured, 779 specimens were taken
for age determinations, 11?5 épecinens for gonad maturity stages
and sex determinations, 1175 specimens for the intensity and
components of feeding analysos.l

In the autumn of 1976 estimation of the capelin stocks was
performed by the methods used for this purpose in Divisions 27
and 3K in previous years (Bakanev, Seliverstov, Serebrov, 1976).

The methods are based on determination of three main indices of 3
1. Specific volume occupied by capelin shoals per 1 mj.le.a
2, Average absolute demsity of shoals in the day time and
at night.
3+ Combined area occupied by comcentrations of different
density.
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The parameters used for this purpose are shown on the tabie
fragment of the firgt stage treatment of the echometrical survey
materials (Table 1). _

The density of capelin shoals was determined with the help
of the underwater photocamera "Priton™ as well as by the data
of vlsual observations and photographe made from hydrostate
"Sever—i", Photocemeras "Priton" were lowered into the capelin
concentrations from the drifting vessel and wers also attached _
to the bottom line of the trawl or to welghte-depressors. Photo-
graphgﬁf the same shoal under different ways of dipping end fix-
ing of photocameres showed no difrerenoce in the shoal density
relating %o the way in which photographs were taken.

Photographs were interpreted according to the method used
earlier (Bakanev, Seliverstov, Sersbrov, 1976} Truaknnov! Zafer-
man, 1973; Truskanov, Shcherbinoc, 1963, 1966), (Table 2),

8pecific abundance of fish for each time interval of the
survey was determined as a product of the specific volume of con=
centrations in malmile2 x 10° (Table 1)} and shoal denaity‘(s)
defined from photogrsphs for a given section of the route.

The values of specific abundance plotted on the map of echo-
metric survey (according to the route of the vessel) were divided

into four zomes with the following gradations of the abundance 3

1 <1-196 speq/miloa

2. 141 - 10105 apec/mile?

3 1041 = 100105 spec/mile?

4. >100-10° spec/mile®

The area of each zone outlined by isolineas of equal specific
sbundance was measured, and the average specific abundance by zo-
nes was defined (315;1, Table 3);

The product of the average specific sbundance by the zone
area and average weight of fish in shoals of this zone (according
to data of control trawlings) glves the value of capelin blomass
in the zone (Table 3);
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Discuseion end conclusion

In November 1976 capelln kept 1n %wo separate concentrations:
larger fish in tpe aouth=western Division 2J and nortlh-western
Division 3K (Pig.14), emall fish to the south of 51*45'H in
Division 2K (FigﬁTB); On the gorthern pection (i) the average
weight of one fish made up 28.3g, on the southern o?:g? it was
14;53 (Table 5); Bven though we sssume that fishes of the 1973 year
class at the age of 3+ years {97.0%) prevailed on the northern
section, and on the southern section fishes of this year class
made up only 7o;qs (2?;85 accounted for the 1974 year class fiahasl
16 remaine inexplicadble why the average weight of specimens was
two times as high in the north. A more detailed analysis ehows
that specimens of the 1973 year claes with a higher rate of
growth and hence with a bigger welght kept in the north; The 4if-
ference in the average welght of the 1973 year claas specimens
on the sections A and B (115;1) mads up 8;65. The revealed dif-

ference refers to all other groups as wely (Tsble 4),

Biomass and stocks of capelin in the autumn of 1976 proved
to be almost eimilar to that in the subumn of 19?5; Echophoto-
grammetric surveys conducted by the Polar Institute research
vessels for three years running are indicetive of the fact
that the stocks and bicmass of capelin in the Bouth Labrador
area (2J) snd on the Northern Newfoundland Bank (3K) are at a
rather stable level (Teble 5); Reoruitment of the 1973 year
class to the commercial stock which lead to & considerable
docreass in the average welght of one spec¢imen in the stock
in 1975 and 1976 (P18.2%), resulted in the increase of the stock
approximately by 2000+10°
line in biomass;

gpecimens under an insignificant dec—

As it has been repeatedly shown earlier (Serebrov, Baskanev,
Kovelev, 1975; Bakanev, Beliverstov, Berebrov, 1976), one camnot
identify the estimation of capelin stocks conducted by the Polar

x) Fig.2 shows age composition and sverage welght of capelin ac~-
cording to the ICHAF statistlical zcnes {27 and 3K)}. In Table 4
average weight of specimens refers %o the areaa of distribution

(riS' 1) .
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Institute in Divisions 27 and 3K with the absolute size of the
stocks in the mentioned areas. Only part of the capelin stocks
found outside the territorial waters of Canada were covered by
ipvestigationa. A considerable amount of fish always distributes
in the territoriel waters, as vividly seen in 115;1 and on the
pPlot of the 1975 survey (Serebrov, Bakanev, Eovalev, 1976).
Therefore estimate of the cepelin stocks in the South Labrador
and Northern Newfoundland Bank areas is poasible only at exten—
sion of inveastigations (on the international or other basis)
into territorial waters, Consequently, estimate of the stocks
outside the territorial watera only makes it possible to pro-
pose a totsl allowable catch of capelim in Divisions 27 and

3K at a level of 1975-1976, 1;0; 0;3 mill;tons;
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Pable 2

Density of capelin sheals accordipg to
the photosurvey data

Time ‘Hours ‘Ro. oto.of tmr&otal #o0.of Averafiveradiotal ansity_ay_ee/n

of theof obe dipsitrawls posiwno.of ;plctur f .ge in.no.of
day _serva— “and " tiom pictu— res n -"* m *fiash ° from* to 'Eve-
‘tioms? Mrifté res Hin Fm @ .b.;lr:r pie- : srage
H ; - ‘:‘l - ﬁ % i €8 3, ¥ -
SR SO IO SN . N i i i
IE 20 rew 1§nom_ y .
i,.go 33 taulbﬂ 60 7 34T ST 67 0;I5 k4 2FI2
L 00 rawl bottom
: line i , . . -
?f;g ¥ 93 1ii;{:__ctlﬁpito'r I a8 98 2 = - 0320
y \W. otLom .
I&:uo 44 35 | lime 8 633 2% 150 0,11 24 0,802
16: I0 rewl bo
) ggg 50 ggzr . atii;‘tge 2 ay2 TRy a9 0,08 25 07800
8y 19
T#40 49 . ﬁ"lmz’é:“ 38 10 43 IOM Ba 0;23 Ij3 0862
13,15 r
ggs " dzumgs t;:;:shnz ® 4307 654 232 03a I0,8 23
% 50 o .
16650 19 = Portholepy 1 ef7 531 B8 . - & XI2
Total for the day A4S Th 339405 T60J0 T68 & & =
Average for the day - - W58 975 I033 0,008 IOPE Ia320
0K IS ~ trawl bottom ‘ _
01;; 20 38 ui.au i:::m .. 2 &3 9,7 & O;IT 050 0¥307
16545
225 40 94 1ime 1o T af7 I087 49  0/02 IL;2 0,410
18, I0 drift gb;jective
mghtrligg a2 s 1D 2 7 I® & 0,83 LT I;2
. welght=- ) .
iﬁagao 43 tri"r’l g.:pigess-82 I 32 % 2 3 = 0570
30
5850 &5 102 bottom 69 30 &I 26,5 IIB 0;06 L7 0;28
Potal for the night L3 A9 32637 9334 IT7 - - -
Average for the night - - 66 990 36 0,02 mq 07380
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Table 3%
Abundance and biomass of capelin (Divisions 2J-3K)

Fig. Gradations Average Area of Total Average Total
of demsity, abundance,concentra- abyndance, weight bicmass
spec./mi®x  spec./mix tigns, spec.x10° gfmlnsﬁg' in tons
108 106(Qav) n1°(8) (X grams

1 0,51 759,0 387,09 7 10594,6

Flg.14 1.1-10.0 5.85 2433,5 14235,97 28.3 402878,1

10.1=100.0 34,41 46,2 11912, 74 337130,6

100.1  195.81 9.0 1762.29 4987278

Total 7.97  3547.7 28298.09 BOOB36.1
Fig.1B 1 Q.41 1798,.2 736.26 . 10690, 3
1e1=10.0 4.43 506,5 2242,46 14,5 32515,7
10.1-100.0 27,50 274,0 7535.,00 1009257,.5

100.1 164.40 39.1 6428.04 93206.56

Total 6.47 2617.8 16942.76 245670,1

Total for the 6165.5 45240.85 1046506, 2

two areas
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Table #

Average weight of capelin in Divisions 2J and 3K
in the autumn of 1976 :

- e o o ey A b T mme En W i mmb e N e e E M mm A G ml el mmE — —— ——

Y e — . 3 Wedight of 1 specimen _ _ _ _ _ _ _ _ _ __ _
Ag®  pivieion 2Jr_ _ _ _ _ _ _ _ _Division K _ _ _ _ _ _ _ _ _
__min _ max ' aversge ' min _ ' _ mex _ ' aversge _ _ _
‘H‘ - bl ". 805’ 9-5 809
P+ 18,7 22.0 20.3 9,8 13,0 11,2
§+ 20.5 5"‘-2 2806 15.2 3305 20'0
44 17,9  42.4 31.8 21.5 51.5 20,0
5+ 28,5 4.7 39.5 - - -
6+ - - - - - -
7+ - - 38.5 - - -

Table 5

Btocks and biomass of capelin in Divisions 27
and 3K in 1974-1976

— e — D Y TEI VD WED SED GED SN e i mme e men S M e mm R S e e dmk S GE  GER e e e mem

Year H 1974 3 1975 : 1876
Ahundance

specimens . . .
x 10° 43681.8 45665.7 45240.8
Biomass,

mill,tona 1,33 0.98 1.05

(o3 [y)
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Fig';’l; Plot of the capelin stocks survey in the South Labrador
and Northern Newfoundland Bank areas from 7 to 24
November 1976.

Designations 3 specific density of concentrations
in spacinena/mileav106
‘1; )100;‘1; e 10;1-100.‘.0;
3. 1;1-10;1; 11-; L'I;O.
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Fig.2, Age composition and average welght of capelin in the
Bouth Labrador and Northern Newfoundland Bank areas
in the autumn of 1971-1976.
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