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The Herrlng Symp051um held in 1961 had recommen-
ded a number of problems, the solution of which was
of the utmost importance.. One of the problems is the.
determining of the influence of the quality of the
spawners on the quallty of their offspring. There is
very little known about this especially in the case
with Clupeidae ( Nikolsky, 1961, 1962 ).

I should like to draw the attention in this
paper to one special subaect - the relatlonshxp
between the fat content of runnlng females of salaka
Clupea harengus membras L. and the quality of its
ripe eggs.- The knowledge of the peculiarities of

'~ this relationship, coupled with the resolving of other

problems, will make it possible to comprehend the
causes of rich and poor year - classes and - so approach
the problem of governing, in the tuture, of natural
reproduction of salaka. '

Our research is only at its beginning, so this

paper may be considered to be of a preliminary nature.

Methodlcs eand material

The work was carrled out on. the spring and
autumn- s spawning salaka from the Gulf of Riga, The
method of individual analy51s of runnlng females and
their unfertlllzed ripe eggs was taken as the ba
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_-of the work | Tne eggs were ,removed from the cvarues,
‘galaka s ‘egbs are very adhe51ve, small and easlly

The}fat content of the females ( gutted because ‘

- ’ thcre is: verJ llttle fat in the viscera of the running
"“*Ekfemales:- Krivobok and Tarkov kaya,1960 ), ‘the fat |
content of " thelr eggg, the per cent of dry substance A

. 4

in eggs, the WQtht and dlameter of 1nd1v1dual eggs\f _
( and the diameter. varlatlon coeffa.c:.ent) were ‘analy- B ‘

fi'sed‘. The egg fat content was expressed not only in
“{relatlve ( per centg of fat in dry and wet weights )

*unlts, but algo 1n abuolute ‘(- milligrams of fat- per

ey of every \LMdle ) ones., Saxklet'“ apparatuo

was used to determine the fat content of fish and

eggs. The fat samples were fixed by drying at +'6500, 
the ensuing processing was- done at the same tempera-
ture.

A recount was made according to the average
weight of one live egg for the determination of the
absolute amount of fat in a single egg.

The average weight of a live egg was determined "
on the basis of the sum total of the weighing of 200- -

. 300 eggs on a paper filter of predetermined weight.

The eggs were arranged in a single layer, and the
filter was dried for the easying of their count.

Thus the data was obtained on the weight and fat

‘content of eggs together with the ovarian liquid.

‘There was very little ovarian liquid in the specimens

3. of salaka analysed, and the amount of it varies insi-~

A

gnlflcantly with every femuale. Because of that we
did nou take the ovarian liquid into consideration,

» The eggs! diameter was determined from fixed
Samples.~ The ve sel, in which the eggs were, was



filled to the brim with formaline (a 1319 solution
with an admixture of 6.5 grammes of NaCl  per litre
of the solution ) and was vigorously shaken until
‘all the eggs became separated and hardened. 100 eges
taken at rdndom from each sample had been measured -
with the microscope. The diameter of a single egg

( with its shell ) was taken to be the mean of two
measurements of an egg in perpendicular directions.

The females' age was determined by the scales.

" Altogether 49 samples of fish were processed :
32 sprihg and 17 autumn spawning ones. The length
of the females ( from the top of the snout to the end
of the middle rays of caudal fin ) was 15~ 16 cmn.

( 47 out of 49 samples ), the age was 3 - 6 years,

4 years being the most frequent. The material per-
taining to. the spring spawning salaka was obtained: in
‘May 1960 ( beginning of the spawning period ) with
the help of set seines ( traps), and the material on
the autumn spawnlng'ﬁ%laka was collected in September, -
1961 ( middle of /péflod) from gill nets, A special :
comparison was made of the data on the spring and autumn
spawners and also the summary analysis of all the fishes,

the season and spawnjhing period notwithstanding.

The eggs of the majbrity Qf the autumn spawners
are less transparent ; their shell is thicker than that
of the spring spawners ( = 0.014 mm, i.c., not larger
than the standard error of our egg measupement).

Results and Discussion

The characteristics of the females and their epggs
are given in Table 1, The data on egg fat content practi-
cally coincides with the data previously'published on
the egg fat content of running salaka ( Krivobok and
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1961 ).

. Tarkovskaya, 1960 ; Anokhina, 1961 ). There is some '

indications(Levieva & 1952 ; Makarova, 1952 ) that
the average salaka egg fat content varies from 1,26
tb 3. 46 % in wet weight ; but because the authors
of the works quoted had carried out the group analy-
sis of gonads taken whole from females of different

( I~ V,} according to the VI - degree VNIRO's system)
.stages of maturity direct comparison is impossible.

Salaka's eggs are smaller than the eggs of

other forms of Atlantic Herring (- Baxter, 1961 )

the eggs diameter, laid in spring and autumn, is the
samé,in which respect salaka probably differs from
the Irish herring ( Farran, 1938 ).. The data obtai-
ned on the diameter of the unfertilized salaka eggs
coincides with that which had been published prévi—

onsly ( Volodin, 1956; Toom, 1958 ).

Spring spawning salaka

There is correlation between the female fat
content and their egg fat content in fishes of .the
same age and length ( 17 specimens, length 15 cm.,
age 4 years ; T = + 0.41, the level of value z,.
according to Fisher, 1e S than 0.01 ; Rokitsky,

With the summary analy31s of all the spec1—‘

' mens, thelr age and dlmen81ons notw1thstand1ng, it
~ had been determmned that w1th the increase in fe -. -

male fat content. there 19 a. tendency in increase

 of the egg fat content, and also the tendency of

”1ncrease 1n the per. cent of dry substance in eggs; ,

~ There may be noted an- 1ncrease in per cent of defat- . .
ted remains ( probably albumen in . the main ) with '-;'~”“

{ e



the increase in the % .-of dry substance.in.the eggs.ﬁgeef

The absolute amount of fat in one egg of every |

. female very well conforms w1th the: amount of fat 1n

the eggs in per cent ( r = + 0. 91 ) and is not- related

clearly enough to the weight and diameter of the eggs.,gfff

This is explained by the 1n31gn1flcant varlatlons 1n _
the dimensions of the dlfferent females eggs ( Table 1)

The mean dlameter ( and 1ts varlablllty ) and
the average Welght of one egg of every female 1s not
related either to the female or egg fat content

Autumn spawning salaka

No relation was discovered in thetfeutuﬁﬁ.spaWhe
ing females between fish fat conteht and their egg fat
content ; it is probably due to the small amount of

~ material. At the same time there is a tendeney'of'en;}:n
-increase in per cent of dry substance and the defatted

remains = ( .Table 2 ) in eggs with the increase in the
female fat content. - : S TR -

The absolute amount of fat in one egg “of every

- female conforms with the per cent of fat in the eggs.;

The mean- dlameter ( and. its varlablllty ) and
the average welght of one egg of every’ female is rela-
ted neither to the female nor egg fat content. = . .

Comparison of the springﬁand‘autﬁﬁn”3§ewners

A big amplitude in the female ( Anokhlna 1960
1961 ) and egg fat content had been determlned in -
spring and-autumn spawnlng females as well. (Table 1).

The average autumn spawning female fat content
is twilP that of the spring spawners and the egg fat




content ( in per cent of dry and wet welght and in

milligrammes per egg ) is 1.5 times higher. In de-

termining the average per cent of fat in eggs of-

Afemales of different fat content, the egg fat content

of autumn spawners is higher than that of the spring
spawners,in\ggg/all\ groups analysed. Thus, if
the fishes fat content = 25 - 30 % ( in dry weight)
the average egg fat content is 4.11 % in autumn and

3.24 % ( in dry weight ') in spring.’

It is understandable from the ecological point
of view , 88 the autumn spawning females, which lay

'eggs 1mmed1ately after feeding season, are fatter

than'spring spawners, and the larvae feeding and other
oondltlons are 1ess favourable in autumn than in

‘sprlng.

The eggs of the spring and aubtumn spawners 4o not

‘differ in the. mean diameter ( and its variability

ooefflclent of every female eggjx average weight “egg
of one female, and per cent of dry egg substance.

Detectable dlfference in the average weight of one
egg is statlstically unrellable and is probably explai-

- ned by the fact .that the shell of autumn ‘spawners'

eggs 1s thlcker C ‘see . above ). " This pertains to the

' data on’ the dny substance in- eggs as well.

gl e
Thus, the real ‘difference between sw\ d a—spawn-
ing salaka females can be observed: only in the fat
content of the flSh and their eggs.

.All females faken_together

In the summary analyses .of all the materlal a

__;‘pOS1t1ve correlation was. determlned between the fat
.- .content of the fish and their eggs (r=+0.45,
iztable 3 ). This means that in at 1Gast ‘20 % of the

@



female population the fat content of their eggs-in—

_creases without fail with the increase in their

own fat content,

Thene is also a correlation between fish fat
content and the absolute amount of fat ( in milli-
gramm ) per egg of each female. This indice is of
particular interest as the absolute amount of fat
may to a certain degree serve as a measure of the -
salaka egg quality, because fat is the main energy
resource in the development of fishes' eggs.

. ( Needham, 1931 and others ).

Conclusion

The existence of positive relation between the
female fat content and their egg fat content expressed
in relative ( per cents in dry and wet welghts ) and
absolute ( milligramms ) units. was determlned The

" autumn spawners' egg fat content is 1 5 times hlgher

than that of the spring spawnlng salaka ( in per cents
of dry and wet welghts and mllllgramms of fat per egs),

. ;and the autumn spawning salaka's fat content is two
‘-tlmes hlgher than that of . the sprlng spawnlng flSh

There is a. tendency in 1ncreas1ng of - the per cent

of dry substance in eggs ( partlcularly the per cent
of the defatted remains’ ) with the increase of fat
content 1n females. laylng eggs 1n one spawnlng season.

4 Conseqnently there was determlned the advanclng
of quality of the eggs produced by the females when

the feeding condltlons of the spawners'.stock are

1mproved o U =
' As we have demonstrated before ¢ Anokhlna 1960



fatter fish are the more. fecund.

Therefore, w1th the 1mprovement of feeding condi-

'tlons ( " nagul " - in Rushkian ) for salaka females

the quantity, and the quality ( the latter in a
lesser degree as shown by the present work ) of eggs
rises. This. fact enhances the increase in salaka

stock in favourable circumstances.
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Charactefistics of Running Salaka
Females and their Eggs. ‘
Average and Limits of Fluctuations

Table 1.

Fish s Egegs
‘ _Fat _content : Fat content ;
Group ;¢ gry P %'wet : % dry % wet
: substance ! substance :substance : substance J
‘Spring 16,04 ‘4,62 3,06 0,74 ‘
8,73-37,52  1,84-11,47 1,54-4,41 0,38-1,03
33,66 9,23 4,35 1,05
autumn. 45 ,56-47,62  3,28-15,75 2,81-7,77 0,58-1,66
_E B £ 8 - - *Number
Fat content : Diameter .Average .dry cof
: : : R weight .sub- .females
fat per , Average ,Variabi ‘of one ‘stance ‘analy-
1000 cggs, iy pm 110y ‘live egg ® in ‘zed
in milli-] icoeff.in 3 Vo8B . o ;2e¢
grammes, ;one fish : Erammes : :
. Spring - _ .
2,26-6,84+ 0,94-1,05 2,30-3,99 0,439 - 22,66-
. . : - 0,649 26,52
6,30 1,00 3,20 0,593 21,90 17
3,06-12,10 0,93-1,07 2,68 - = 0,488 - 19,19~ '
4,11 0,849 23,85
M.diff, - e
53 %3 %3 &3 %3
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Amount of dry substance fat and defatted
' remalns in the eggs of autumn - spawnmg
salaka ( in per cent of wet welght )

Dry
substance

Fat

 Defatted . -
remains .

‘Number of fish
. analysed ... -

20,13

21,53
22,51
23,45

0,73
1,15

1,15

0,71

19,60

20,37 -
21,35
2,

WoEe W




Table 3.

Correlation chart for the fat content

in females and their eggs in per cent

~of the female's dry substance

Female fat content

Egg.:

. fat :.

-con-—-2

5}10210-ﬂ5§15-20220425225-30230-35235-40!40-45245-50

.;-tept: _j.
11~2§f
[ 2~3:»
3-4:

" y
4 5 1 2
2 5 5 2 4 2 1
1 1 2 1
1 1 o
1 1 3

1

T =+ 0,45 , t = 3,95, probability - 0,999 ;

z ( Fisher ) = 0,48, % 5.3’26 ; probability -0,999.
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