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Abstract

By the results of the acoustic survey carried out in May 1990 in
Divs ZLNO the biomass of capelin wes estimated at 3,75 x 10° tons,
The bulk of stock consgisted neinly of the 1988 and 4987 year-
classes (52% and 35,3%, respectively).

According to the data of 2 similer survey carried out in November
1990 on feeding grounds (Divg 2J3K) the capelin stock was salmost
6 times lower than that in 3LNO (0.63 x 10° t). The stock was
wdersatinzied in fall-winter presumably due tc peculiarities of
the fish distribution; probebly a part of the astock did not leave
the Grand Bank srea (which is usually not surveyed during this
geuson) becsuse of low heat content of water masses.

Introduction

After = long-time depression of the capelin stock state which

had begun in late 1970~ies there has begun a consicdersble growth
in abundance and biommss of this species important for both come
mercial Tishery and other fishes and mammals feeding, This occured
dues to a long~period limitation of capelin fishery for foreign
fleets and recovery of capelin spawning stock as & result of
appéaring of strong 1983 and 1986-88 year-classes,

Regular invesligations of capelin have been carried out by
Soviet regearch ships since 1972, Acoustic assesement of capelin
biomssgs is very important for the stock state menitoring, and
together with Canadian datas it serves as the groundas for the TAC

estimates, As for acoustic surveys, — they have been conducted
by PINRC ships since 1974,

Methods

An acoustic capelin survey in Dive 3LNO was cerried out by R/V

"Persey III" from 15 to 29 May 1990 over the Grand Bank area
within the period of totsl bottom~fish trawl survey,

In Divs 2J3K capelin were surveyed by R/V "Kokshaisk" from 6 to
21 November 1990,

During the spring survey an acoustic complex consigting of an
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EK-5-38 echo~pounder, echn-integrator SIORS and ISKRA-Z2G compu-
ter was used, The computer was used for processing of integrated
echo-signals and further traneformation of the latter into densify
indices (t/sq.mile),

During the fall-winter survey en EK-400 echo-sounder was used
together with the sbove-menticned equipment, Conditions end ca-
libraticon parameters for the two purveys are presented below:

Parameters : R/V"Pergey" : R/V"Koksghaisk"

: 3LNO : 233K

Source level and voltage res-

pense (8L + VR) 131,71 dB 1%34,6 dB

VG 20 1g 20 lg

Soun: abagorblion lerm . 0.009 dB/M 0.009 dB/M

Pulsge duration 1.0 ma 1.0 ms

Bandwidth ‘ 5.0 kHz %.,0 kHz

Threshold EQ mV 50 mV

Beam angle -10.6 4B ~-19,¢c dB

Target strength 19¢1 1gl=-74,4(AB) 19,1 igl-74.4(dB:

Survey tracking, dividing of the giudy miea into etratas, computa-
tion of biomass end its ptanderd deviamtion (G have been done
for the first time in accordance with the technique proposed by
CAFSAC (0'Royle end Atlkineon, 1989),

Check haulings with mid-water trswl with a fine-mesh (10 mm) net-
ting in the codend were conducted to.identify echo-recordings
end collect Liological samples, - -

Semples for mags meassurements (200 specimens) were leken al vandom
from each catchy 2 individusls of both sexes were taeken from each
length group (0.5 cm basia) for age-lenglh keys. Then 1he combined
masp meagurements for each stratum were recalculnted for age using
the sge-length keys, Sampling was accompanied by measurements of
length, weight, detormination of asex, maturity, stomach fullnezs

and food components,

Results and discussion

Dive ZLNO. Cruise iracks and check hsulings positions are presented
in Fig.1, Calculations of capelin biomaes sre given in Tables 1
and 2. The totsl biomags over the study area equalled to 3,75x70
and stendard deviation (g') from that value was ¢,01 x 106 te
This stock was almost by 1,2 x 106 t darger than that assessed du-
ring similar gurvey in 1989 (Bakenev et al,, 1990). The biomass
has increased due to recruitment of strong 1980 year-class which
congtituted 52% of the whole stock sbundsnce, Though the 1987
year-clags wes Jdominating in biomass (44.3%), of which €9% of in-
dividuals were mature, wherese only 11% of individuals from the
1988 year-class were mature, Capelin at ape & years and oclder

were completely mature (Table 2),

6 4

The largest emount of meinly irmesture capelirn were distributed
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during the survey perlod in the weatern part of Div, 3L, and pre-
apawning c¢apelin - in the norllern part of Div. 30. No capelin
concentretions were found in Div, BN. Only in the second half of
June capelin entered thisz Division for spawn; and just in this
Division outside the 200-mile zone Soviet and Norwegian fiehermen‘
were fishing it successfully, But a repeated survey there turned
impossible because of lack of time, ‘

Steaming from the northern limits of the survey area towards the
gouthern ones the number of senior ege-groups of capelin as well
as their mean length graduslly increased (Table 3).

Pursuant to the NWAFO Scientific Counsil requirements concerning
separate assesament of capelin stock in Divs 3L and 3N0 the total
gtock in strata A, B, C and D which equals to 2.76 x 106 t may be
regarded ss the blomass in Div. 3L, and the stock in strata E and

P (about 1 x 106 t) - @s the biomass in Div, 30. Nonetheless, such
separation ie conditional because the stock size in this srea may
vary both temporarily and spatially. Separate spawning stock size
may be differentiasted only in the end of the spawning period when
one part of the capelin aggregation distributed within Div,.30 mig-
rate to southern Newfoundland end the other one migrate to spawning
grounds of the socuthesstern Shosls (3N), Besides, there are indica-
tions (Carscadden, pers,comm, ) that a vertsin part of capelin aggre-
gations come back to the North. In particular, tagged prespawning
capelin from Div, 30 were captured during the ssme seascn on the
spawning grounds of the NW coast of Newfoundland (3L), In totsl,
the principal machanism of spewning stocks sepsration zs well as s
degree of their reproductive isolation are not clear yet and require
further comprehensive studies,

Divs 2J3K. Cruise track and positione cf check heaulings in this
ares are precernted in Fig,2. Calculations of the biomass are given
in Tables 4 and 5. The totsl biocmass over the gtudy ares equalled
to 631 x 105 t at mean square deviation (6 ) - 105 x 103 t. This
ia the lowest stock level during the latest 5 years which is almost
& times less than the stock assgessed in that year in Dive 3L0
{Table &), Most probably that in fall-winter period the stock in
Divs 2J3K was underestimated which might be related with peculia-
rities of the fish distribution and behaviour,. Cahadian researchers
apsessing the capelin stock size came across the same difficulties;
their acoustic estimate for Dive 2J3K capelin in October 1990 was
80 x ’IO5 t (Miller, pers,comm) while the relevant figure for 1989
wes 1.7 x 10% t (Miller, 1990).

The mein reason for ihe stock underestimation is caused by anoma-~
lously low heat content of the Labrador Current water messes (Table
?) which resulted in wide emsterly distribution (70-90 miles to

the eest compared with traditional distribution) during the periocd
of capelin feedinf and southward migration. Bewsides, a part of the
capelin stock {particularly younger Bge groups) most probably did
not leave the Grand Benk area that is not surveyed in fell-winter



a8 a rule, But the information from the Soviet sghips eteening threcugh
1he norihern areas of Div, 3L in late November testifies that their
fish-finding instruments registered (during 6-7 hours at full speed)
congiderable concentrations of the capelin type,

During the gurvey in 2J2K the largest amount of capelin was regls-
tered in streta D and E where the biomass constituted almost a half
of the estimated stock size, The largest capelin (the 1987 year~
clase predominating) was registered in strata C and D (Table 8).

On the whole the two year-clasaes (1988 and 1987) constituted over
90% of the total stock (48.4 snd 42,5%, respectively).
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Table 1. Results of capelin acoustic. survey in NAFO Diva 3LO

in May 1990
g Biomass,s Number : Number : Stratum-Me8R Dios Standard
Stratum t o000 t : of tack§ of ! area, ..oB8 along devie-
: :(actual): tacks : sq.mi e teck: tiom, %
. . : :(possiblg) ;13m? :tr?
A 629 3
8 5 3 3 R INn R
C 1128 > 41 3854 27517 13011
T A A B A
229
F 91 3 I7 714 5357 2119
Total 3752 22
srotal iy 211 16170 17786 2912

deviation, (")
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Table 2. Some indices of the cepelin acoustic survey in Divs 3LOC

in May 1990
Stra-  iNo,of:Tack ; Mean : Biomass :No, of : Mass : Age sample,
t *tack *length density-slong the-haulings-measure- -
um  tac : ;ig : tﬁsq.mgf tgck, : " iment, Epe??specimena
. - 4 . . .
I 58 4ol 4298 I 0 1]
A 2 53 i87.1 10852 0 0 0
3 58 668 ¢4 38767 I 206 57
I 53 159.2 8438 0 0 0
B 2 53 Shh .6 18264 1 203 60
3 53 236.2 12515 1 200 63
I 94 194.3 18264 I 200 59
2 94 Ie0.I  IS5049 e 4lz 124
C 3 94 225.3 21178 1 200 59
4 L 453.1 45591 2 400 127
5 on 430.9 40504 i 202 T4
I 26 379.8 36461 I 212 59
2 926 146.0 14016 I 200 57
D 3 96 45,7 4387 1 0 0
4 96 28.7 2755 i 0 0
5 96 5.4 518 0 0 0
I 79 545.6 43102 3 611 154
B 2 79 I84.1 L4544 0 0
3 79 45204 35740 U O 0
4 79 120.4 9512 bl 401 100
1 42 I78.0 476 I 200 44
F d 42 7.1 3238 1 200 41
3 42 I27.5 5357 0
Total 23 [ 3847 . 1078

Table %, Age composition (%), meen length (L, mm}, weight (¥,g)
and per ceni of mature capelin (M) by strats in Divs 3LC in May 1990

Strata * Index Age, years : Total
: 2 3 : 4 : 5t -
% 52.9 41.8 . 5.3 - : IOD.O
A J I17.0 138.0 Ie2.0 - 127.0
W 645 13,6 26.6 - 10.5
M 0.0 31.3 100.0 - 16.0
% 74.9 2208 2.3 - IO0.0
B 110.0 I36.0 154,0 - 116.0
W 6.2 IS.O 21.6 - 805
M 2.0 31.5 10C.0 - I10.9
% 65.3 27.7 6.3 0.7 100.0
C I10.0 139.0 154.0 168.0 I120.0
w 6.2 I400 22.2 28.8 905
M 4,5 4.4 974 100.0 214
% 32.7 50.3 I?.O - ICU.O
D II?;O 14500 164.0 - 1309
W 80 16.9 28. - 15.9
M 32.8 69. IO0.0 - 62.5
% 5.6 46.4 43,7 4,3 100.0
E 125.0 I147.0 163.0 169.0 I54.0
W Ila4 20.8 317 34,4 25.6
M 47.4 9I.5 100, 100.0 23.1
% 5.5 45,5 43,2 5.8 100.0
F L 127.0 145.0 164.0 169.0 I54.0
W Ti.9 2022 31.9 3403 2526
M 90.9 9742 100.0 100.0 98.2
% 52,0 35.3 I1.8 0.9  I00.0
Total L I119.0 I143.0 162.0 169.0 139.0
W Tl 17.6 3042 33,8 16.7
M I11.0 U0.0 5246

o))
o
«
0
O
D
.
I e
=




Table 4, Results of capelin acoustic survey in Dive 2J3K in November

1990
Biomase, Number : Number: Area of Mean bia- Standard
Strata : tone of tackg of tacks stratum mass along deviation,
: :(actual X(possibs) mi & the tack: tona
_ : : 2 BdeTMl - tone
A 10425 3 25 1075 417 129
B II4576 4 28 1260 4092 102
C 60800 5 40 1000 1520 491
D 136425 4 25 775 5457 8762
E 136320 4 30 930 4544 752
F 81594 i 27 756 3022 1397
G 91078 4 31 1333 2938 1501
Total 631218 28 206 7129 3064 510
Standard i
deviation 105060
(g9

Table 5, Some indices of the acoustic capelin survey in Divs
2J32K in November 1990

{No. of :Tack 3 Density, :Biomass !No, of i Mass P Age
Strata E tack El;ggt% t/8q,mi salong thé hauling messure sample,

: tack, t = sment, - indiv,
b4 H H v inda, =&
I 45 6ol 274 0 ,
A 2 45 10.8 487 I 200 41
3 45 II.1 495 I 201 38
1 45 93,1 4190 0
B 2 45 87.8 3551 1 200 42
3 45 91.8 4131 0
4 45 . 91,0 4095
I 25 55,1 1377 0
2 25 30.9 772 0
¢ 3 25 . 609 1522 0
4 25 8I.6 2040 0
5 25 75.5 1887 I 200 40
I 31 11.7 363 0 '
b 2 31 56,9 1764 I 200 40
3 31 36.5 1131 0
4 31 599,1 18572 I 200 43
- I 31 179.4 5561 0
2 3] 141.9 4399 I 200 45
3 31 120.9 3748 0
4 31 T44,1 4467 2 403 81
I 28 84.0 2352 0
¥ 2 28 146,4 4099 I 200 ah
3 ., 28 152,2 4262 Q
4 28 49,1 1375 i 200 48
I 43 105.1 4519 0
G 2 43 90.7 - 3900 I 200 45
3 43 33,6 1445 I 20k 42
4 43 43,9 1888 I 204 40
Total 28 14 2812 589




Table 6. Acoustic cepelin survey sbundance and, biomass in Divs
3LNO and 2J3K during 1986-1990

HE . . Age, years .. :
Year . Div., . - . Total
' ¢ I e : 3 & 5
1986 3LNO - I8.4 70.9 5.9 - 95,2
2J3K 0.5 1%.0 44,6 3,6 0.2 679
2T3K 6.0 44,6 6.9 7.0 0.2 64,7
1988 3LNO 21.5 I77.5 9I.7 34 1 7.6 332.4
1989 3LNO 0.8 78.8 9645 10.8 1.5 188.4
1990 SLNO - I56.0 105.9 355 2e5 299.9
2T3K - 14,9 I3.1 247 0.1 30.8
1986 3LKNO - 190 1164 137 - 1491
2J3K 2 300 1113 IT1 1535
-1987 3LNC - 374 710 I058 19 216l
23K 52 727 184 196 5 1164
1988 SLNO 51 931 1508 1151 310 3951
1989 3LNO 3 498 1562 338 57 2458
1990 3LNO - 1004 1662 1004 82 3752
2F3K 2 245 308 75 3 631

Teble 7., Water temperature anomalies (t°) along the 8-A transect
in the 0-200 m layer in the Coastal (A), Main (B) and Warm (C)
branches of the Labrador Current

Year A B C
Temperature
1986 0.53 .
1987 -0.19 8,%3 %I%ﬁ
1988 0,50 1.23 3.42
1989 0.46 1,02 2e
1990 0.20 0.0% 3.07
Normal for 1964-1990
0.36 1,05 3,43
Deviation from the normal

1986 Q.17 ~0.I7 =0y
1987 -0.55 ~0.46 —83%%
1988 Do.14 0.18 ~.01
1989 O.IO "0-03 —0049
1990 —0.16 ~0.96 —0.36




Age composition (%), mean length (L, mm) and weight (W, g)

Table 8.

of capelin from the acoustic survey data in 272K in November 1990

Total

e svew

Age, years

------

A+B

WHE WAE RAE WA=

WA=

WA=

Total
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Fig.1. Route of the capelin survey, strate and check haulings
in May 1990
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Fig.2. Route of the capelin survey, strata and check haulings

in November 1990




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

