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IETRODUCT ION

The Newfoundland capelin is a wide spread sepeclies of

[

n
the North-Weat Atlantlo.They are foud along the Atlantbo
coaet of America from Hudson Bay to Bays of Fundy and Man.
In summer and autumn coneiderable abundances of mature

capelin are obeerved in the areas of the North Newfound=~

land Bank and South Labrador where they feed,

As the water gets- colder and reproductive products
mature a considerable abundancge 0of capalin migrates to
the South and in f-he spring-summer period comes to the
traditional apawning grounds inshore Newfoundland and the
South-Eastern slope of the Grand Bank, '

The denaity of ooncentrs.tion formed by the Newfound=
land capelin in individual periods of the year allows
fishing to ba ca¥ried out in an efficient mannsr.Fishing
of soawning stocks has been carried out by Canadian’
fishormen.Soviet fishing veseels begaxgofiah for capelin
in JI971I. During the years which followa.d catchaes of
capelina had considerably increased and by 1974 had
exceeded 204000tons,Further development of fishing for
the Newfoundland capelin necesaitatea a more detalled
study of the life cycle and more precise estimation
of the st.réngth of the commercianl stock, -

T Presented to the Sixth Speclal Commission Meeting, January 1975, Bergem, Norway as Res.Doc. 75/7.
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The commerciel Btock of the Newfoundland capelin as
tkoae of other commercial fishes is subjesoi to variance
resulting from permanent changes in the smount of

recrults vhich is comnected with the yileld of ysor olasses.

Following from the age composition for the period
under study /I971-1974/ the Newfoundland capelin stock
conaisted of 2-5 year old fishes /year classes of I97I~
'1968/ which may be considered abundant. 7

In I971 3 year old capelins /year class of 1968/
‘accounted for the bulk of the catches.This year claes also
somprised a considerable part /36,2%/ of the catches in I972

The oapelins of 1969 year olass were caught in great

ers by coumercial vessels at the age of 3 and &4 years,
in 1972 and I®73 this year olass socounted for more than ‘
5(? per cent of a oatch /Table I/.

/!.ﬂ.blﬂ Io
: Age composition of the Newfoundland capslin
- - / ver cent/

year ' age -

X 2 3 4 5 6
1971 ©0,I I4,7 57,4 26,5 1,3 1246 -
972 3,0 3,7 55,4 36,2 1,7 1963
1973 0,I 12,9 16,4 59,6 II,8 0,2 3245
1974 = 3,I 39,6 31,6 25,0 0,8 1321

Growlng fntensity in fishing from I97I to I974 did not
rasult in conspicuous changes in the age composition of
the Mewfoundland capelin population whioh must be evidsnce
of thes fair state of ite stocka.

For rational exploltation of the commercial sfock of
the Eowfoundland ocapelin it has become imperative to
eatima_te & permiesible catch caueing no dsoramsnt of the

stock,
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According to the data abtained by Norwegian re~
searchers who were the first to carry out an instrumentai
estimation of the capmelin in I972 biomass of the spawning
stock of this speocies amounted to about 800p00tons./8/

The work of Canadian ppecialists carrled out in 1973~
I974 shows that the annual catoh for the Newfoundland
oapelin oan be increased up to 75@p00 tons./9/

From_October 25,1974 to November 8,I974 instrumental
estimation of the strength of capelin stocks was made
with the help of hydro~acoustic instruments and undersea

camaras on boarq the PINRO e/v Procion,

METHODS AND RESULTS OF INSTRUMENTAL STIMATION OF THE
CAPELIN STOCK L.

Instrunental estimation of etock in all case: envisages -

the solution of two main problems: )

I. estimating the total volume of fish stocks,shoals and
aghools of the area under study,

2. calculating the abasolute density of fish dlstribution

in stocks,shoals and s8choois,

The first task 1s usinally solved with the help of
fish~scouting hydro-acoustic inatruments while the aeogpd
task is aolﬁed with the help of ;ndersea photogrammetry,
visual observation and integration of fish-echo.

Concrete methods of eatimating the stock depend on
the behaviour and distrloution of the object under atudy.
Large schools of winter herring,for instance,are usually
measured individually and theair volume is muitiplied

by the density /2,5,6,7/.1f the abundiance coneists of

emall schools calculating thelr tqt;i volume 18 made either
by tha mean volume of one school /I/ or by the so=called '
coefficient of school-rilling of the sbundance volume )4/.
When the abundance is very dispersed and the scho-gram
shows individual specimens the methgd of direct counting
of fish within the area under survey is used /2.5,6;7,10);
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In the area under study the capelin formedw schools of
different size ranging from very small ones 1.e. lesp
thaz IOm in length horisontally,up to very big ones,i.e,
I-I.5 miles along the track of the vesgel.

The plze of the a.chooln greatly depended on the time
of the day therefore to obtain comparable data it was
decided to measure c;-.j ch school registered during the
survey,This method £ the most Laborious of all the methoda
ever applied.Though it made the data much more precise,
Survey traverses weare laid-lougitudially frem-the bordérs
of the fishing area to the continental slope.Distance
between the traverses was not constant.It varied depending
on tiu density of fish distribution and was equal to
10,6 or 3 miles respectively /fig.5/.

Zach school was measured in metres horizontally / along
the track of the veseesl/ and vertically.Following from the
boxizontal range of the aschool-l,the correction- Z was
calculated,It was equal to th2 mean valus of the cross

zection of the echo-range at the depth of school=location.
The veolume of the school- Vaeh was calculated by the

formla V.. a2 ( 1-2)2 h /1/. where h is the
h:;ght of the school,

The total volume of the schools registered during
each IS minutes of vessel progress was recalculated per
sq.mile

vﬂp = E-“remh .o
DP /2/ ‘
where D 18 the croas section of the range of the echo~
sounder at the depth of the location of the schoola and )
P 18 the distance covered by the vessel during IS5 minu_tes_.
After that the spec_iﬁo strength of fish - @ per =q, mile
was calculated by the formula

.q 2‘! Vap '_P /3/
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where u? is the a#solute mean'density of the capelin
schools ( in the number of specimens per cubic meter} by
photos, ) _

The Pictures of the schools were taken by the uﬁderapa
automatic ocamera 'Trito;“ /3/.The camera was towed on the
ground rope,sinkeras,trawl warps and cables of the mid-
water trawl. .

The lens cof the caéera was looking downward which al=
lowed the fish outside tharfiahing zone to be registered
tou. |

The scale of the survey,the extent of space and
‘absolute denéity of fish distribution were calculated by
tbe metkhod described in papers 5,6,7 by corpsaring the
raatual mean length of fish with the length of the re-

moiest specimens on the negatives.The results of the

underssa photography ere shown in Table 2.

Table 2, Mean absolute density of capelin schools
= total number of ~ total mean mean  mean
time number of pictures  number h v . .
pictures shoving of spec./meters/ ms -
fish in piec. Pee./
‘ nd
07.30a.m.~ J352 76 549 3,69 5,83 0,81
=07.30p.m,
07.30p.me= e ’ T
570 33 118 4,04 7,33 0,48
«07.30a8,.m
total 1922 109 467 | 3,80 6,30 0,69

Tﬁe ﬁaan densityﬁof the capolin sechools in the day time
a8 can be seen Ifrom Table 2 wat less than two times higher
than at night.Though tbe mean velumes of the night achoolg
were several timos larger than those of the night schools,
To study the quantitatise aspect of this phenomencon and

to introduce corresponding corrections into the calcula-

tioﬁ of specific ptreng*h an experimental survey of an
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atTea of abundance of fish was made both in the dsey time
and at night,Tte 1ntofva1 between the surveys was about
10 hours,the area of the patch approximating 60 sq.riles,
The mean specific strength of capelins within thia
pétch at night was 6,8 time¥ higher than in the day time,
This must be accounted for by dally changes in capelina!
behaviour effecting the probability ef schools beihg re-
gistered by the echo-seunder rather than?*eal changes 1q-
the emount of fish at-tho gi%en area. What is the cause
¢f théae changes and their nature are nct quite clear -
and wa cannot aseert.which of the two specific strengthe
{ for day or night) is closer to resality.Therefore t
escape overestimating the resulta of calculation it yas
decided to assume specific styength for the day time as
real value of specific strength.Accorgingly all the -
results obtaiyed by formula 3 for the dark hours were
divided Dby 6,8. N ‘ )
The specific strength - Q derived by this method for
each 15 minutea?! patch covered by the faasel_-au then
averaged for zones of the following ranges of Q:
zone I - under I , Ioﬁapeo./aq. wile
zone 2 - from I * te ;0‘19? spec./pq.mile
zene 3 - from 10 to 100+10° " "
zone 4 - frem I00 te Io00® . - ., -
The bodrders ef the zones were plotted on plane-tables
/T1g,1./ The areca ¢f each zene was multipliad by its

mean epecific strengbh ef capelins:

E=Qm°m01 . ’/‘/

where E total strength of fish in the zons, I - the area

of the zone.

The biomase ef fish for sach zone was calculated by

the mean welght of one specimen:

J=E°m - /8/

where J - the %gtal biomaas,and m - the mean wolght of sne

speacimen.
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The strehgzth and bismass of stecke was culculated by
summing up respective values for individual zenes.. .

The final results of cpta-precessing are shewn in

Table 3. -
Table 3, Strenzth and blemass ef capelin in
. abundances under survey
sbun= zones of mean . ‘zene  tetal xeasn total oI
dance strength sirength area strength 'gighﬁ plomans
' in spec./ - 8pec./Bq. in asq, 1n speo. of ene in centnes
sq.mile mile miles Spac.
in gr.
under 1°10%  0,3.106 528,0  158,4+I05 3
I 6 » o . ' B,4:10° 30,54 48,410
from I.l o a1 '
teo 103108 "3.10 %81,0 I§°5.5_10 30,54 4?9.5-I9?
6 6 : ‘ ) S R
frem I0°I 19,2°I0 306,0 5856,0+106 ' 3
T aeod ’ 0 5856,0°106 30,54 1788,4+10
frem, 1004105 8 ) C T L
te I oo'zog 192,4+10 8,2 1577,7-10° 30,54 481,8¢103
tetal 12,2°105 1222,2 9197,6+105 3,54 2808,9:103
i 6 | ' LT
under I-10° ,4°10° 176,2  70,5+106 30,54 2I,5-I0%
from 1-106 o6 6 : ' ‘3
2 te 10.10° 3,241 162,5 520,010 30, 54 158.8-10'5
frem 10.106 5 S : s Ce T
te 100-10°  28,9.I0 154,3 4460,3.105 30,5¢ 1362,2:19°
tetal 12,4-10° 493,0 5050,8:10% 36,54 1542,5,193 ‘
6 6 6 4 - En
under 1°10° 0,4°I0 474,1 1896,0-108 30,54 57,91
from 1-1g6  3,6+106 468,3 1687,0+10° 36,54 515,2¢16%
te I0I0 _ . . . - S .ot
s  frem 10108 28,7+30° 263,2  7266,8+10° 30,64 2219,3°103
te 10010
-~ . "
from 100° 106 ) ‘ o ceee e e .
to 1000°108 2549+10° 79,6 20290,0 -106 39,54 6196, 5" 103
E b & ’ ‘o '
tetal 2741410 1275,2 29433,4.10°5 30,54 8988,9°103
tetal 106 - ' ' B
general 1305 AIO 29942 43581,8-1:0 5 38, 541334.'4" m3
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DISCUSSION OF THE RESULTS AND CONCLUSION

The instrumental survey of the capelin was carried out
;F & peried ef active migration when abundance of fish were
very mebile and diaperged ovei a great area.0On the strengih -
of this conditien all mature specimens ef the pepulaticn fell
under estimatien,It should be alae taken into account that
a considerable amount ef fish kept within the fishing zone
of Canada and was net gvailabla when making the survey.

l

_ The methids of instrumental aufvey a8 well a8 our knowledge
?f‘the behaviour sf the Newfoundland capelin in many aspects
are not perfect.Therefore when caloulating only assumptions moat
Iikely to lead to decreasing the final unknewn strength and
biomass values for fish in the glven area taken inte
consideration,Thus,for 1nstance,tf ths correot ive coetticient
6,8 had not beeh taken when caloulating the specific strength
for the dark heurs,the total bilomass of the capelin in the

area investigated might have been assumed equal te 3.970.000 tons

instead ef I.330.000 tons.

The comparieon of dats on the abszolute density of Newfoundland

capelin schools (Table 2) and those of the Barenta Sea capelin (I/

sbows that with rather similar dimenaione and merpholegic charac-
teristics-of these. fishes the density ef the Newfoundland

15 times lower than that ef the Barents Sea. I§ may

be conditioned net Bo mush by the real diffsrence between therdenf

eols as by the high activity ef Newfoundland

capelin is 10~

sity vulues of sch

caprlinz near the trawl which makes their registering By the trawl

camers less probable.

Assuming the density of Newfeundland capelin schools cleoss
te that of Barents Sea capelin schcols,the tetal blomass
of fish in the given area may by an order and mere oxceed
the values given in Table 3.

41l this makes it posaible ¥& bulieve that the bipmass of

1.330.000 téns is much lower thau the real b.amaes of
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capelins in the area under survey.The Newfeundland capelin
bolengs to fishes with a cemparatively short 1life cycle.
Assuming the permissible withdrawal te be 50 per cent

of the total steck the annual catch in I975 may approximate

650.000-680,000 tens.
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Fig.I Plane-table of echo survey of abundances
of Newfoundland capelin, October-BRovember

1974, 4in Div. 2J and 3K.

conventional signs;

— 6 o
> under I°IQ° spec./sg mile
N\ from I-I0° ta Io-{ﬂg "o
/77 / from I0+16%40 10006 .n.
)50 trom X00+I0%t0I000°100-%-
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