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Abstract

The results of the fifth traditional annual aubumn survey
of capelin stocks conducted in Divisions 2J snd 3K showed that
due to very poor recruitment and end of life cycle of the strong
1973 year class the abundance and biomass of capelin decreased
sharply. £.7 milliards of specimens with biomass of 0.u59 mill.
tons were distributed beyond the borders of the Canadian 12-mile
territorial waters. Calculations by allen's mecdel are zlgo indi-
cative of the stocks decreasing but not sc substantial,to 0.598

mill.tons.

Introducticn

In September - November with thc cooling of coastil waters
the mass run of shoals of fattened cupelin from South Labrador
and northern part of Newfoundland is observed.

Capelin are concentrated therewith in & band with the width
of 20-40 miles and length of sbout 1.0-250 miles depending on
temperature conditions of & ycar. The distritution like thet is
fzvourable for conducting surveys,bovever in wern years not all
figh move owut of the Canadisn 1Z-mils territorial wabters oo it
happened in 1977 (Bakanev,Scliverstov,1978).

To autvmn capclin usually forw rether lorge shouls convenicent
for determination of their paruweters and flshing. In 1977 the
decresse in mean sizes of shogls woz observed cnd in & number of

cases the dispersed distributiom cf fish was recorded. In the
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last case the fish being found in water masses were so scattered
that echo sounders did not record them; though catches by a8 pe-
lagic trawl turned to be 10-20 kg per trawling hour the automatic

canerzs recorded single fish.

Methods

As in previous years (Baksnev,Beliverstov,Serebrov,1976;
Bakanev,Seliverstov,1978) the assessment of abundance and biomsss
of capelin included the following works:

1. Control for fleet dislocation and fishery.

2. Analyses of size and age compositions.

3. Observations of peculisrities of the behavour.

4. Istrumental survey.

Some peculiaritices in the fish behavour and distribution not
marked earlier were observed in 1375 which necessitated to change
slightly methods of the survey. In garticular,large shoals of
capelin traditicnal for previous years werc seldom met with in
1978, Smzll schcols were also relatively scarse. At the seme time
near~bottom sound-scatbtering layors tho height of which ranged
from 10 to 40 m were regulsrly cobserved along the fronbazl zone
of spreading of cold coastal waters. Control trawlings and photo
survey showed thut capelin viere also found in sound-scattering
layers in the day-time but in this case the density of their con-
centrations was by an erder lower than that in traditional shoals.

Due to rare cccurence of shosls und their small sizes in 1998

we failed to obtain the sufficient number of photographs nece-
ssary for statistically reliable esbtimate of the shoals density.
The density of shoals for 13Y8 was aécepted to be equal to
the mean value of previous years which was a serious shortpoming
of the survey in 1978,
in other respccts the methods of the survey and treatment of

data did mot differ from the used oncs in previeus years.
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Results
In the coursc of echometric survey accompanied by control
fishing of concentrations of pelagic sprecics it wus found that
eche recordings of three types sre obtaeipned in the arca surveyed:
1) echo recordings of typical cepelin shouls of different
sizeg;
2) near-bottom echo recordings of complex composition includ-
ing crustacea,young polar ccu and in the day=tine capeling
3) echo recordings of polsr coad at tinmes very similar to
those of capelin.
The density of capelin copcentrations irp the near—bottom
layer is given in Table 1. Capclir skoals were met with rarely
eénd only southward of 52°N. Rether larpe concentrstions of polar

cod vwere found northward of that pzrallel,

Table 1. Demsity of capelin concentrations in the near-bottom layer,

Local Total Mean
Photo No. of Volume densitg Total no. volume density
Series No. Spec. M3 (no. /M°) of photos (M3}  (no. M3
1. ({(trawl no. 7) - 1 1,24 0.8 43 266  0.0037
2. (trawl no. B) 141 1 2.03 0.49
259 1 2.03 0.49 297 1841 0.0010
4., (trawl no. 9) 9 9 20.4 0,44
39 2 9.3 0.21
48 1 1.47 0.67
53 2 0.93 2.15 74 459  0.065
72 7 4.2 1.6
73 7 0.93 7.5
Total 3 42,5 14.35 414 2566
Mean spec. /M3 0.73 0.012

Three zones with the specific abundunce above 10 mill.spec,
per milea,from 1 to 10 mill.sycc/milo2 sad less than 1 nmill,spec/
mile2 were singled ocut after the jrimary treatment of survey uJdata,
The area of zones,total ebundsuce cuad bicmeos of capelin are gl-

ven in Table Z.
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Table 2. Abundance and bilomass of capelin (Div. 2J and 3K).
Gradation Mean Area of Total Total
Zone of density abundance concen— abundance biomass
(millions/ (willions/ trations
2q. mile) sq. mile) {mile?) (10%) (105 ©)
1 > 10 34.5 53.14 1833.0 0.043
2 1.1-10.0 2,83 178.6 509.0 0.012
3 <1 0,304 539.35 164.0 0.04
Total 771.2 2502.0 0.059

In contrast to 1977 (Bakanev,Seliverstov,1978) the increase

in mean length of capelin was observed not from the south teo the

north but from the north to the south. For the period of the sur-

vey capelin 14-19.5 cm long made up 95.0% (Mmean = 15.79) in the

southermmest part of the area and only 74.2% in the north (Table 3).
Capelin shorter than 14 cm constituted a cosidersble portiocn

in catches of FRV "Perseus-III" just in the area limited from

50°45' Go 50°56'N and 54°58' to S4°48"%W (Table 7).

Table 3, Size composition (%) of capelin in Division 3K.
Coocrdinates

Length 50°15'N 50°33'N 50°58'N S51°47'N

cm 55°04'W 55°06'W S54°%48'W 54°47'W
10.5 - - 3.3 1.6
11.0 - - 5.8 3.2
11.5 - 0.2 10.0 4.5
12.0 - 0.8 4.6 4.9
12.5 0.5 1.2 6.0 3.8
13.0 1.0 4.0 3.8 4.0
13.5 3.5 4.1 7.4 2.8
14,0 5.5 6.9 5.4 8.0
14,5 5.5 8.7 11.4 6.9
15.0 11.4 9.3 10.2 12.0
15.5 12.4 12.9 10.6 12.0
16.0 20.0 14.3 8.0 15.0
16.5 15.9 14.2 6.0 8.8
17.0 9.4 8.1 2.9 7.5
17.5 6.5 6.6 2.2 1.8
18.0 3.4 5.5 1.3 1.8
18.5 2.0 2.1 0.9 0.3
19.0 2.0 0.5 0.1 0.1
19,5 1.0 0.4 0.1 -
20,0 - 0.2 - -
M

mean 15.79 15.71 13.6

mean 29.8 25.2 21,1 19,46
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Cemmercial vessels operated in the southernmost part of the
area fishing large capelin longer than 14 cm.

Age sazmples collected during the survey shew that the 19%3
Jear class practically completed its life cycle and specimens of

the 1975 and 1976 year classes preveiled in the stock in autumn
1978 (Table 4). |

Table 4., Age composition of capelin in the area of survey
in November 1978, Z.

Age
F 3 o 5F 6F n
Males 2.6 22,2 14,8 4.2 1.6 - 227
Females 2.2 19.6 16,8 13.0 2.8 0.2 273
Total 4.8 41.8 3.6 17.2 4.4 0.2 500

Discussion

Like in 1977 (Bekanev,Seliverstev,1978) the results of the
assessment of capelin stocks canneot be regarded as an absolute
abundance and biomass of the stock in Divisions 2J and 2K, It is
well gseen from Fig.? that practically all concentrations of cape-—
lin were distributed aleng the border of the Canadian territorial
waters. Therefore it is difficult e say what part of the stock
was inside the 12-mile coastal zone., However,ome cannet also ex—
Plain so sharp deerease in biemass and abundance of the stock
(Table 2) by merely umfaveurable fer survey distributiem of fish.
It is quité evident fhat thers occﬁired tha decrease in total
biomass aad abundaace.

The 1973 year c¢lass comﬁllted ﬁfﬁctically its life cycle at
an age of 5 years, The dynamice of age cempositien shows that this
year class was truly thoué% e be abumdant. It agrees fairly well
with the dynamics eof the abundant 1969 year class (in percentage)
which was also consldered te be stremg amnd cormpleted its life '
cycle at an age of 5 years toe. The percemtage of the rest of the
1969 year class aged 5+ in autumn 1974 is quite comparable with the

D6



rest of the 1993 year clues ut the cume age (Bakancv,Seliverstov,
1978; Table 4) however it does nobt give any ldea of bicuess and
abundance of thut remainder.

The ICNAF statistics unifies in the ssme class some types of
the Soviet large trowlers hoeving the different capacity of engines
and refrigerating plamts, Thercfore, data on the cateh per fish-
ing effort are not sufficiently ropr sentative to make analysis
of the stock status. Inddces of the cateh per fishing elffort
depend to a great extemt on the prevalence of either type of wves-
s¢ls in the fishing &rea,

At the same time only the Soviet fleet fished regularly in
Divisions 2J and 3K since 1972, Thet is why it was reasonable
to amalyse the chzmge of the catch per fishing effort of the
Soviet trawlers. To make statisticel data representative & type
of vessels of one modification was chosen, Vessels of that type
fished capelin in Divisions 2J and 3K from 1972 to 1978 (Tab-
le 5)s The analysis of the catch per fishing effort even on the
basis of more representative statistics does not glve a concrete
answer to the change of the stccks status. In 1972, the first
year of fishery, the catch per fishing effort was founl to be
lower than that in autumn 1978. In 1977 when the instrumental
survey showed certain decrease in the stock the cateh per ef-
fort was practically the same as in 199% with specimens of the
abundant 1969 yeur class at an age of 4+ prevailling in the
stock., A1l surveys of previous years indicate that abundent year
¢lasses of capelin give the largest recruitment to the stock
Just at an age of & years but the above catch per fishing ef-

fort docs not show it.

Table 5. Catch per fishing effort {(toms) in Divisions 2J and 3K.

Catch per Years
Type of fishing
vessel effort 1972 1973 1974 1975 1976 1977 1978
BMRT-A Pexr hour 2.81 3.29 4.56 6.47 5.27 4.14 2,29
Per day 26.54 47.41 61.53 78.98 73.60 43,55 41.83
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If to smalyse the relation of the catch per fishimg effort
snd sssessments of the stocks in 1974 and the relation of those
indices in 1978 it appears that the catch per fishing effort
(per day of fishing) decreased by 1978 only.by 1148 % and the
stocks according to data of the instrumental survey by 96.2 %

The statistics of the capelin catch shows that the totsl catch
of capelin started decreasing after 1976 and since that year
national quetas were mot realized completely (ICNAF, Nominal
catches, 78/VI/26).

According %o prelimipary data the catch in Divisions 2J and
2K in 1978 amounted in all to 50 thou.te,l.c. practically the
same volume as in the first year of the fishery (Table 6).

The above data are indicative of the decrease im the stocks

since 1977.

Table 6. Catch of capelin (000 tons) in Div, 2J and 3K in 1972-1978.

Year 1972 1973 1974 1975 1976 1977 1978

Whole catch 45.6 136.0 127.0 199.0 216.0 153.0 50.0%

Soviet catch 43,1 133.5 119.8 175.9 204.0 133.5 40, 0%

% Preliminary data

Heving discussed threc indicetors of biomass and abundance of
the stock we found the marked difference between the date of in-
strumentsl surveys, total catech and catch per fishing effort;

It is cquite obvious that such contradictory data cannot be
used for the objective assessment of the stocks status. The ques-
tion is, what data are more representative?

If the catch per fishing effort is taken as an indicator of
the stocks it apuears Sthat the instrumental valuatiocn of abun-
dance and biomass proves to be not the absolute index as it was
repestedly mentioned in the Sovict peports (Klochkov, Selivers-

tov, Serebrov, 1977; Bakanev, Seliverstov, 1978) since the

part of the stock was always left not taken inte account in
the narrow coastal eeme of Canzda, It means that in 19%4-1975

the stocks were apparently more numerous that thoese from data
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of Instrumental surveys and greater pLortions of bthe stock were
taken into sccount during the subseqguent surveys; As a result
the decrease in abundance and biomass wes not observed by 1977.
And only very marked decrease in abundance and biomass was ex-
pressed in the data of the instrumental suxrvey in 1978,

It is very difficult to use genmerally amcepted mathcmatical
models for determination of parameters of capelin stock from
Divisions 2J and 3K since the spawning period of this stock re=-
mains unstudied until now, There iz not so far any approach to
estimation of the magnitude of post-:zpawning mortality as it
was made for tho ctock of capelin from Division 3NC (Carscadden,
Miller, Winters, 1978).

That's why to use all available and rather contradictory data
the combiaaccrial aralysic of the stocks stubtus was applied,
consisting of:

a) comparison of actual and possible catches by Allen's
model (Seliverstov, Koxytov, Shulgz, 1977) at different preszet
levels of nakural mortality;

b) subsequent choice of such natural werbtzlity which would
gkve in calculations the valucs of bicmass at approximate Lo
instrumental veluations.

The level of nutural mortalify cqual M = 0,55 met the regui-
rement,

Calculaticns show that the decrcase in the stocks sharbed
since 1977 and in avtumn 1978 the stocks accounted for 2,59
willete, the lceut value for the perlod sinece 1991, The conelu-—
sion is also confirmed that the instrumentul methed failed to
count overall stocks in all years of investigations,

The instrumental survey in sutuun 1978 estimated biowmass
of the stocks at 0.059 mill.t. whereas the mathematicsl model at
0,59 mill.t, One of the reasons of o marked difference between
values of stocks in 1978 is wenticncd above - it is impossible
to count overall stocks with the help of instrumentsl wmethod.

The method systcmaticelly gives und.restimated vulucs,
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The wecond reason is the magnitude of stocks., To obtain the
quantitative estimate of capelin concentraticns more perfect
methods and bechnical equipment, muinly the use of hydroacoustic
instruments with high resolving power and echo-counting systems,
might have been needed if biomass of the stock decreased and con—
centrations were widely scattered in 1978; Cne could face the same
problem during investigaticns of Atlanto-Scandian herring, The last
assessment of the stocks was made in 1968 when they decreased to
2.0 mill.t. (Rep. Mect. %“ork,Gr. Herring 1972), With further de-
crease in abundance of herring the survey using the phetogrammet-
ric method failed due to widely-scattered concentrations and
small number of shoals. The analogous phenomenon was observed

in Divisions 2J amd 3K gince auvtumn 1977,
Ceonclusions

The main resson for the decrease of capelin stocks was the lack
of strong year classes since 1973, The 1974-1977 year classes
have not yet completed their life cycles and for the prescnb
tire it is c&%equently impossible to receive =n absclute ectimate
of their strength by results of the fishery. ‘Towever, the cougari-
son of the catch of those yesr classes at &n uge of 1 to 3
years with the catch of the 1971-1972 year classes at the
same age is indicative of considerably lower abundance of the
1974=-1977 year classes, Thus, an abundant 1973 year class mude
the bulk of the stocks in 1995-1997,

To judge the abundance and bicmass of capelin, since the
data of the instrumental survey of stocks carried out according
to the above methods with their decrease by 1978 become unrepresen-
tative, it is reasonable to use data on the catch per fishinpg
effert, total catch and catch by year classes for Allen's model
with the subsequent choice of netural mortality at sucli a level
which would give in calculations the magnitude of stocks close
to sufficiently representative data of instrumental surveys

in 1974-1975. Calculations by the above scheme showed the de-
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crease in the stocks by 1978 threefold in comparison with the
period of 1971-1976. In subtumn 1978 the stocks amounted to
0,598 mill,.t, (Table 7).

Hence, it follows that the total allowable catch at u.3
mili.t. is excessive for Divisioms 2J and 3K, To avoid the
further decreasc in abundance of capelin the total allowable
catch should not excecd 50 thou,t. within the period of
abundance deecresss and lack of strong year claszes in the

stocl,

Table 7. Assessment of capelin stocks in Division 2J and 3K by Allen's
model (000 toms).

Year 1971 1972 1973 1974 1975 1976 1977 1978

Biomass 1,607 1,759 1,496 1,319 1,368 1,374 851 598

D11



-11 -

References

Bakanev V.8, ,8eliverstov A.S.,8erebrov L.I.,19/6 . Preliming-
ry instrument estimate of abundance and biomass
oi capelin off Soutlh Labrador and the North New=—
foundland Bank(div.2J 3K).Intern.Comn.Northw,
Atlant.Fish.Res.Doc. Y¢/VI/%+: 1-16,

Zakanev V.S.,Bel}verstov A.5.,1978.Capelin investismations
in the waters off southern Labrador (Div.2J) ana
on tie North lNewfoundland Bank (Div.3K) in tue
Autumn 1977. Intern.Comm.Northw.Atlant.Fish.Res.
Doc. Y8/VI/30: 1-11,

Carscadden J.E,,diller D.5.,hinters G.H.,19756. Biolorical
aspects of the Div,3N0 capelin stock in 19%7 ard
a capelin sequential abundance model, Interﬁ.Comﬂ.
Hortihv.Atlant.Fish.Res.Doc. 7&/VI/52: 1-20.

«lochlkov D.N.,Beliverstov A.S.,3erebrov L.I.,71977. fstimate
of capelin stocks in the Scuth Labrador and lioi-
thern hievfoundland Bank Area in thne Autumn of 197,
Intern.Comm.Northw.Atlant.Fish,kes.Doc., 77/VI/ 55
1-11.

Vominal catches (198/-12Y6) by country and stock area,.ith
TACs and allocations (1974-13/8) for species acnd

stocks .roposed for resulation in 1979, Intern.
Comm.Hortaw.Atlant.Sum.Doc. Y8/VI/26: 1-57.

Report oi the Meeting of the Working Group on Atlanto-Scan-
dian He rTing. 1972, ICES.Coop.Res . Report.Ser. 4,
Mo.30: 1-27.

seliverstov A.S.,lorytov V.G.,Shulga A.D.,1977. The esti-
mate of abundance and biouass of the adult sars
of the Barents Sea capelin stock by the method of

Allen., Trudy PINRQ,vyp.XXXVIII: 106-110.

D12



53°

{ 52°

50°

517

15

14

54°

55°

56°

Status of capelin stocks in Divisions 2J and 3K in 1978.

Fig. 1.

D13



