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Summarx

Investigations of the life and feeding conditions of larvae
of the Barents Sca cod during the first three months from the
‘ beginning of their active feceding made it possible to define
the relation between larval survey and fecding conditions
and water temperature., It was found that larval survival
depends primarily on food consunption by the larvae in April-
May and on their fatness by June., Water temperature igs re-
sponsible for the pattern of development of food organisns,
mainly Calanus finmarchicus , thus providing feeding and
survival of cod larvac.

In oxder to study the role of fceding conditions for the survival

of larvace it is,apparently necessary to comparc the coefficients of

survival with the feeding indices. For the Barcents Sea cod there arc

only indirect indications of the dependence of survival of different year

classes on the fecding conditions of the larvae. Thus, Corlett (1965)
‘ has found a corrclation between the abundance of separate year classes

of cod in the Bear Island-Spitsbergen area and the indices of wind and

plankton that characterise the feeding conditions and transport of laxvace

ond cggs by currents. Wiborg (1957) indicating the inportance of the

transport of the eggs and larvae by currents, has also in mind larval

drift to the feeding arecas, i.e. their supply with food.

© An attempt is made in the present paper to correlate the coefficient
of survival of cod larvaec with the fceding indices, food plankton indices
and water temperature on the migration routes of larvae. TFor this pur-
pose, samples taken during 1959 ~ 1965 and 1969 were used. Each yecar
two specinl cruises were made in the spring-summer period, During these,

: the main migration routes of fish cggs and larvae from the spavnig grounds.

were investigated., The times of collection and length and number of dissected
larvae are shown in Table. 1.
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Ind:x.cc.a of food conSunptlon and condltlon factoru of 1arvae were
uscd as feedlng indices The. index:of food consumptlon ig a ratio
of food Welght to welght of the Jlarvae, . multlplled by 10 000, Food
welght was deternined- by standard weights of food organisms.. - The -
weight percentage ratio of larvac of a particular ycar class to the
long-tern mean weight of larvac was chosen to characterise larval
futness.-_nThe rotio of larvae and fry cbundance in' Jane-July to cggs -
and larvae abundance.in April-May is taken as the coefficient of sur-
vival (in percentage). It should be noted that the coefficiont of
gurv1val for 1964 is listed only for refercncc. The data collected
that year suffered fronm secrious shortcomingsand consequently the co=
-efficient of survival is apparently significantly underestimated.. .
As plankton indices were used, data received from Degtereva on the
abundance .of Calanus Linmarchicus nouplii (average quantity of spe-
cimens underl m ln the 0-50n layer).

: It has been found that pelagic larvac and fry of the Barcents Sea
cod durlng thei¥ £irst three months nmainly feed on C: finmarchicus
at all stages of, dovelopment. During this period-onec distinguishes
four stages in tHe: lifc of the larva and fry characteriscd by feeding -
features and larval morphoiogyu Bggs and larvac of the first stage
(length 3 - 7mn) are usublly observed in the third decade of April and in
May. The second stage larvae (length 7 - 9mm) arc nost abundant in
June. The third and fourth stages (length 19 = 35 mm and > 35 nn
pectlvely) appear from the sccond half of June and in July.

. Tho coofficient of larval survival should have been calculated
fron stage to stage, but to get reliable data on larval abundance-for
cach-stage, nore frequent surveys would have been necessary. Only o
very rough index can be obtained on the basis of the material of two -
surveys and it is possible to determinc only very approxlmutely the
period of the greatest nortality of the larvac. ' o

Investigations of Barankova and Khokhlina ﬂhowod that there are ;
no agreenents botween the abundance of oggs and larvac in April-May and
the abundance of larvac and fry in June-July. Thus, in June~July 1959
o conparatively small number of larvac (0.19 specimens per haul) sur-.
vived from a great quantity of ecggs and larvac in April-llay (95.92
speclmenu per haul), whereas by June-July 1961 a great quantity of
larvac survived (11,1 specinmens per haul) from a smaller quantity of
eggs and larvac registered in April-May (24.8 specimens per haul).

In June-July 1965 only 0,004 specimens per haul remained fron 32,55
specinens per haul in April-Mby. The coefficient of correlation be-.
tween these indiceos is closcé to 0. At the same tlne, a relation wags
found between the coefficient of survival in the period from April-llay
to Junc-July and the index of larvac and fry abundance in June=July
(r = 40,7285 n = 9,P,), Thus, the abtuiadance of larvac and fry in Junec-
July depends on the survival of cggs and larvac of the first stage in
April-lay, There is an agreement between the index of larvac and

fry abundance in Junc-July and the abundance of fingerlings descending
to the bottonm in the autunn; the coefficicnt of correlation of thesc
indices ig +0.699 (n = 9, Pls If we cxclude the inaccurate data of

1964, it is r =40,812 (n = 8,P; ).

The correlation between tho feeding indices and the coefficiont
of survival for the first threc months after the bcglnnlng‘of active
feeding shows their close rclationship. It is interesting that a
cortain recgularity is outlined : the coefficient. of larval survival de-
ends on the index of food consunption of the larvac in the first stage
?Aprxl-Mﬂy) and on the condition factor of the sccond larval stage in Junc
Figure 1, curves I, II, III). In the first case the correlation co-
efficient is r = +0,89 (n = ,»ln the sccond case it is » = 0.85
(n = 9,P,). ITeither the condl%lon factor of the first stage larvae nor
the inde% of food consumption of the second stage larvae, although it
varies by years, is correclated with changes in the cooffldlent of sur-
vival. In the first stage of larval life;, their fatness depends little
on the feeding conditions because active fecding only beging at that tine.



It is apparently affected by other factors, such as the quallty of
the eggs and spawmers which are not discussed in this paper. The
index of food consumption is more variable than the condition factor,
It characterises the feeding conditions in a particular moment; in this
cage it characterises the feeding conditions of the first stage larvae
in Aprll-May. Alternatively, the condition factor i comparatlvely
stable, that is indicative of the feeding conditions of the larvae
during the precedlng period of time. In this case the fatness of
larvae of the second °tage is largely dependent on the feeding con-
ditions of the first sitage larvae. It is precisely this fact that
explains the dependence of larval survival in the period from April-llay
to June-July on the index of food consumption of larvae in April-llay
on the one hand and on the fatness of the larvac by June on the other
hand,

. ‘As the survival of larvae depends on their food consumption and
their fainess, one can expect that fatness in turn depends on the
quantity of food organims in the sea. Such relationships were found
by Ponomarenko (1971) in the bottom fry of the O-group cod.

A comparison of the indices of feeding and the cocfficients of
survival of cod larvac with the abundance of nauplii or Calanus in
April=lay, outlines their rclationship, but it is not clearly marked
(Pigurc 1, curves I, II, III and V). ©Perhaps this results from
ghortcomlngs when the data were collected; it is not always p0331blc to
collect material during the peak of naupllus development. Thugs, in
the warm 1960 the spawning of Calanus occurred very carly. In the
period of the LApril-May survey Calanus in the III-IV copepodite stages
had already appearcd off the north-western coast of Norway. -In the
cold 1963, on the other hand, the spawning of Calanus was late; that is
why there was 5till a emall number of Calonus nouplii in plankton at
the time of the spring survey. These two years cre extreme by their
temperaturc condition and disturbe the total picture changing by
yecars the indices of feeding, larval survival and abundance of Calanus

nauplll.

Some indirect data indicate the relation between the feceding of
cod larvac and their food basej there is particularly a rather close
agrcoment in the distribution of cod larvae and Calanus, This
gpec1a11y well traced when correlating the indices of plankton bio-
mass and Calanug abundance along the Kola Meridian (33°30!E) with the
abundancc of fingerlings descending to the bottom in the southern

Barents Sca (Degtereva, 1970).

An indircet index of the relation between the survival and lorval
fatness and their food base is also clearly corrclated between the
coofficient of survival and the condition factor of the lorvae and
the average water temperature in the 0-200 m layer on the secction in the
Andoy island arcoa in the beginning of June (Figure 1, curves II, III,
IV)., The correlation coefficicnt between the coefficient of survival-
and water temperature on this scction is +0.74 (n = 9,P.); and between
the condition factor of the second stage larvaec and the same temperature
it is +0.79 (n = 9,P:). Vator temperaturc on the migration routes.
of the larvae (North ‘Cape - Bear Iland and Kola scctions, and the
section along T4°30%HW through the eastern branch of the Horweglan
Currcnt)‘uhowu only a weak corrclation with the condition factor. And
it is only the water tecmporatur on the secetion in the Andoy Island
areca in the boginning of June that might socrve as a rather good index
of the survival conditions and larval feeding in the period from April-
May to June-July. Apparently the vater temperature indicates in this
casec the pattcrn of devclopmcnt of food plankton. According to data
from Degtereva (1970) there is a positive corrclation between water
temperature and Calanus abundance and plankton biomass on the Kola
loridian in Illay.  Th¢ times of spawning and rate of Cwlanu" development
dopend on the water tcemperaturc, )



Apparently the position of the section off Anddy Island and the
time of investigations are a good combination, that is why the water
temperature on this section characterises so well the conditions of
feeding and survival of cod larvae in the period from April-May to
June-July.

Conclusions

1, Larvae and fry abundance in June-July does not depend on cggs
and larvae abundance in April-May and is defined by eggs and larvae :
gurvival in the period from April-May to June-July (r = +0,728, n = 9,P1).

2, Survival of cod larvae from April-May to June-July is closely
connected with the feeding conditions; the index of food consumpiion
and the condition factor of larvae serve as indices. There is a
relationship between the coefficient of survival and the food con-
sumption index in larvae caught in April-May (r = +0.89, n = 6,P.),
and vith the condition factor in June (r = +0.85, n = 9,B,).  Thi
results from peculiarities of the indices used.

3. A relationship between feeding and survival of larvac and the
abundance of Calanug nauplii in April-lMay is obsexrved. However, it is
not clearly marked which apparently is connected with the conditions
of data collection. '

4. Vater temperature in the beginning of June in the 0-200 m
laycr on the section in the Anddy Island area proved to be a good
index of the feeding conditions and survival of larvae. A relationship
between the condition factor of the second stage larvae and water
temperature is coxpressed as r =40.79, (n = 9,P,); between the co-
cfficient of survival and water temperature it"is r = +0.74 (n = 9,P1).
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Table 1 The times of data collection, length and number of larvae
dissected
Year Time of data No. of larvae Range of length of
© collection treated larvae (mm)
1959 15 Apr.-25 May 224 340 = 740
6 June-15 July 121 4.0 -35,0
1960 18 Apr,-26 May 9 4.5 ~10.0
4 June-27 June 128 6,0 -38,0
1961 17 Apr.-24 May 98 341 = 9,0
3 J'U.ne—6 July 288 4.0 —3800
1962 14 Apr.-30 May 75 3.0 = 9.5
6 June-15 July 457 5.0 =41.2
1963 17 Apr.-22 May 29 3.0 - 6,0
10 June-12 July 657 5.0 -40.0
1964 1 Apr.-25 May 226 2.3 =19.7
4 Apr.-11 July 50 6.6 =39,5
1965 21l.Apr.-28 May 65 3,6 - 8,2
9.June~27 July 14 8.6 -22.4
1968 17 Apr.-25 May 0
9 June-9 July 23 9.0 »22.0
1969 24 Apr.-23 May 17 3,0 = 6,5
4 June-8 July 52 Te0 =34,0
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Figure 1. Indices of plankton, feeding and survival of

cod larvae and water temperature at the

beginning of June on the section in the Andsy

Island area.
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