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Introduction

In recent yecars, the Polar cod which is one of the numerous fish
in the Arctic sea, has become of great importance to the fisheries,
Almost all studies on the ecology of this species have been made by
Klumov, (1935, 1949), Manteufel (1943), Ponomarcnko (1965) and Rass
(1941). However, the papers of these above authors are devoted to
problems such as migrations to the coast, fishery management off the
coast, areas and times of spawning, distribution of the concentrations in

the autumn-winter period, c¢tec. Problems like the distribution of
. commercial concentrations throughout the year, dynamics of the size-
age composition of the stock, feeding and many others need further in-
vestigation.

An important element in the study of the dynomics of fish populations
is the determination of the reproductive capability , the natural rate of
reproduction and, concequently, the fecundity of the species (Anokhina,

1969).

The fecundity of Polar cod has been poorly investigated. Only few
data are published which indicate a comparatively low fecundity for this
fish, However, these data are rather contradictory. Many of the authors
point out that the fecundity of Polar cod fluctuates from 9 000 to 21 000
eggs with an average of 12 000 (Andriyashev, 1954; Klumov, 19493 Manteufel,
1943; Tombovtsev, 1952). Rass, (1941) mentions a fecundity of 30 000 to
67 000 eggs. In one ovary of onc adult fomale (length 172 mm) from the ;
Northern Bering Sea, only 580 eggs were found (Andriyashev, 1937). Jensen,
(1948) mentions 12 700 eggs from the area off Greenland. More detailed
.‘, information on the fecundity of Polar cod cannot be.found in papers on
ichthyology.

Material and lMethods

- The material for studying the fecundity of Polar cod was colkcted
aboard the research vessels of FINRO "Nikolai Maslov" and "Akademik
Knipovich" in November/becember 1969 and 1970. Polar cod was caught by
bottom trawl on the Kanin-Kolguyev Shelf and in the area off the
Central Deep. During this period, 152 ovaries of Polar cod in maturity
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stages III-IV and IV (coefficicnt of maturity 5.6-13.8) were analysed.
Bach indivdual was weighed and measured for length and otoliths wore
taken for age determination. Gonads werc weighed and then fixed in a
4% formalin solution.

One gramme was taken for counting the eggs and the total amount of
cggs in the vhole ovary was determined (absolute fecundity).

Results

The changes in fecundity of Polar cod arec subject to the same
regularity as for other fish. The absolute feccundity increases with
fish size and with the increcasc in weight and age. The minimum absolute
fecundity of 5 500 fish eggs was found in a Polar cod, four years old
with a length of 15.5 cmg the maximun fecundity of 69 700 eggs was
obscrved in an eight ycar old Polar cod with o length of 28 cn.

The indicegs of fecundity of Polar cod from the Barents Sea by
gizc groups arc given in Table l. The fecundity of fish with the same
size and weight can be different. Loarger fish spawn more cggs,as compared
to smaller onesy the correlation of fecundity with length,as compared
to weight,is better for most of the specimens, and the correlation of
fecundity with veight, as comparcd to age, is also botter. A statistical
analysis of the data corroborated these observations. The best corrclation
vag observed between feecundity and length (r'= 0.97) and between fecundity
and weight (r = 0.96),

The ceriterion of reliability of the correlation coefficient
(i.c. t, = ﬁ-;:tst)is, in the first case, 13.7 and in the second case
r

11.5, whilec the standard valucs of Studentts criferion tst =(2.2 = 3,1 ~ 4.3)

The correclation betwcen fecundity and age is somcwhat lower; the coefficient
is 0,78 The rcliability criterion is 7.8, when the standard values of
Student!s criterion t_, = (2.8 - 4.6 = 8.6$.

The linear rcelationshimm between fecundity and length, weight and age
of the fish (Figurc 1) were found by the method of least squares. The
cquations of regresscion arc as follows :

fecundity = length
¥ = 2,475 x - 33.290
fecundity - weight
¥y = 0.273 x - 0.479
fecundity - age

y = 40409 X - 2.931

where y - fecundity; x - longth (em) reospectively, weight (g) or age.

It is scen fron the cquations that with an increase of onc centimetre
in the body length of the Polar cod, the absolute feecundity increascs by
2 470 ecggss but with an increasc in total weight by one gramme, it increasco
by 270 eggs and wvith an incrcase in age by one ycar, the fecundity becomes
4 400 cggs greater,.

According to Tanbovtsevis data (1952) "four year old Polar cod have the
greatest fecundity, then with age it considerably increases". However, our
data do not confirm this (Table 2)., The fecundity of four yoar old Polar
cod docs not rcach the maximum valuejy the greatest amount of cggs is regist-
cred in Polar cod at an age of scven plus years, namely 69 700 cggs (length
28 cm) with a further increase in length and age, the frequency of figh
loosing their capability of reproduction increases (Table 3). This pheno-
nenon is duc to the last stege in the Polar cod!s life, i. e. the stage
of old age. Nikolsky, 1965,showed that this ig well pronounced for many
fish species with repeated spawning (salmon, carp, bream, pike, cod, floundcr,
cte. ). -



Ags gecn fronm Table 3, specimens 29 cm long constituted 3.8%
of 1 150 Polar cod, 57% of them are fish which have lost their
reproductive capability.

Conclusions

1. The Polar cod frem the Barents Sea produce an average of
20 600 cggs with fluctuations from 5 500 to 69 700 cggs.

2., The highest coefficient of correlation is observed between
fecundity and length (r = 0.97), the lowest between fecundity and
age (r = 0.78)., The corrclation coefficient between fecundity and
body weight is 0,96,

Je The spceics loge . their reproductive capability at a length
of nore than 29 cnm and at an age of 6+ to 8+ years. In catches taken
by bottom trawl in 1970, such fish constituted 2.2% of the Polar
cod specimens analysed.
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TABLE 1. TFecundity of the Polar Cod from the Barents Sea

Length Average] Coefficient Pecundity thousand eggs
Classes Mumber| Weight of ;

(cm) (g) Maturity(%) | Average | Minimum | Maximum
1406?1505 1 27.0 5.6 5.5 - -
15.,6-16.5 6 3444 8.2 8.7 8.0 10.0
:16,6-1745 10 39.2 8.0 10,0 TeT 12,0
17.6-18.5 11 45.1 . B3 11.6 9.0 17.0
18.6‘1905 9 5008 958 1304 9.9 1904
19.6-20,5 24 59.5 9,2 14.6 9.9 20,8
2046-21.5 17 6345 8.9 16.5 10.4 24.2
2106"2205 19 7304 9&2 1809 1106 30.5
22,6-23.5 19 86,1 10,1 24.3 13.3 35.1
23,6=24.4 13 95.8 10.0 24.2 10.1 34.1
24 ,6-25-5 11 105.3 10.0 27.6 21,6 36,1
25,6-26,5 5 111.5 10.4 31.2 23.2 3841
26,6-27.5 3 121.7 10.1 27.9 23,8 34.1
27:6-28,5 4 132.5 10.4 44.6 29.0 6947
For all f '

Length 152 61.4 9.1 20.6 TeT 69.7
‘ Classes !

TLBLE 2, Relationship between fecundity and age of fish with equal length

Length y - Age of fish
Classes
5+

(cn)

14,6-15.5
150 6"'160 5
16.6-17.5 1
17.6-18.5 1l
18,6-19.5 1
19.6-20,5
20.6-21.5
21.6-22.5
. 22,6-23.5
23-6‘2405
24.6-25.5
25.6-26.5
26.6-27.5
27.6=28.5 - 47.3(3) -
| Zvoroge by age | 9.T(IT[ 15.5(42) [ 18.2(42) 39.9(6) | 23.8(%)
- . p—
lote:s Figures in brackets orc nunber of fish analysed.
TABLE 3. Hunmber of specimens of Polar cod which lost their reproductive

capability among fish with a length of more than 29 cm in catches
taoken by bottom trawl in 1969/1970.
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Age Length (cm)

39 30 31 32 33 34 35 |- 36
6+ 1(4) | 1(1) | 2(5) 1§1§ 2(2) | - - -
T 2(3 2(6 - 2(3 - - 3(3 -
81 § 3 g 3 - 2(2) 2(4) 1 1(3) 1 1(3) 2&3; 1(1)

Total | 3(7) | 2(7) | 4(7) 5(8) | 3(5) | 1(3) | 5(6) | 1(1)

Jote: Figures in brackels denote total number of fish of a length of morec than 29 cnm,
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Figure 1. The relationship betwean fecundity of the Polar cod from
the Barents Sea:
a - length

b - weight
" c - age.




