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I 'Material and methods

The seasonal changes in the type'· of food' in rela.tion to size,

:'.
. .

sex and stages of gonad development, the daily rate', of feeding

and the trophical relations ofcod were studied.

The stomach material came.from rIOOO cod.

Seasonal and yearly food rates of cod according to size and

age were calculated on the base of dailyfood intake(Lipska~",

jaand~others,I972;Arntz,r974).

The distribution of stomachfilling indices**fordifferent

lengths,sexes,stages of gonad development were compared

*)BaltNIIRH,Daugavgrivas ~tRiga-49,Latvian~SSR,USSR

**)weight of stomachconte~t.• IO 000
weight,ot t'ish
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r
usin,g Kolmogoroff t s criteriUm with' 95% confidence limits '

(Mitropolskij,I96I).

~ The ripening stageswere recorded in accordance ,with'6-sta-'

,ge scale.

Pe ii~ of the imm3ture cöd

Thefood composition and stomach filling'indices f?rthe im

matUre and mature.;cod differ stlltistically sign1ficantly.The
• ~ • • .. < •

, , ,

length at matilrity 28;..35 cm is found 'tobe the size at,which. . . . ~.' '. . .,

the:relay in feeding takes'place•.

Crusta('e~s(MYsismiita,Pontoporeia femorata.,P.affinis end

,r,iesidotea. e~tomon)polycha~t.es(Harmothoesarsi~, constitute the'

mainelements in the foodof the,young,cod.The seasonal dif

ferences 'inthe weight pereentages of main feod groups in re

'lation to size classes are qonsiderable(Table I).

Inautumn cod up to 20cm shows a preference' for mysids.The

importance of small.crustaceans,deciines an~'of isopods(M.en:..

, tomonl-increases with 'the increase ,of the fish si~e.

in winter the value' 01' mysids declines for the whole range 2f

fish.Thepolychaetes constitute,the mai~ food,of 'cod.~

In springthe young cOd ;as weIl as the ~ adult one, is 'situated'
I . ' , . " ' , .' . ";',,'

mainly in deeper'waters(below 80m).The feeding intensity of

'.' the young '~od decreases ,apparently dU~ to a reductio~ or:"my-
. ,

"sidsbiomass' in that'period(~uring the spmming a high morta-

,lity of Mysisis observed). '. '

The POlychae.t,es and IDysids are .as,a~..food, of cod.'5, t~ 20cm in

length.The cod over 20cm.ea"ts'inostly polychaetes,isopodsa:nd
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Feeding of adult cod

The fishes(herring,sprat),_30POQs,mysids and.polychaetes are
, . .

the dominant food of adult cod(Table 2).

There aresome seasonal chanses in the composition of food

for cod.

The isopods~mysids and herring are 'consumed intensively du~

ri~ the second balf of the' year.ln m:tumn the 'shareofsprat'

,in the food of cOd i6 low as in that time thc fe~ding areas'

of cod and sprat do not coincidel the' sprat is dispersed in .

the middle, and upper" layers, while the cod innabits the deeper

ones.

In winter cod continues to feed intensively.The food composi

tion remains the s~e as in autumn.With the exception.of the. '

cold winters(I969,I970),when ~pratconcentrat~s in'the~mid.-

,.water 'layers of the' Eastern BaItic and intensively i6 consu

med by cod'Table 3). "

In spring (March-June)the 'adult' cod' is 'situated mainly on the 

spawning groun~s.The maturing cod(stnges III-IV)proceeds,feed

ing on herring and sprat(Table 3).There are considerable chan- ,
, . ,

ges in the food composition of adult'cod inyears 'of diffe-

" ren~ ,oxygen supply -on the eastern spawning grounds during the

period 1963-1973(Table 4)~

In I96? andI968 ~'law ~xygen content and salinity decrease

were noted in theGotland Deep,and cod left for the south

west.

In 1966 and I967,the hydrographic conditions improved and cod

partlY',migrated to the west.

In' 1964-65 'and 1969-73the oxYgen values in eastern BaItic were'

favourable and concentration of cod - good. '
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,In ye~~',when cod stay ·in the' eastern.Balt1c{sub-divisions
Q " " " .,.' , ••, •• '. .'

26' and 28)where clupeids are abundant, cod prefer the .,.sprat

(!J:able. 4). ,
: ' ..

" .• ", ..
",'... : . " .' ~.- ~ .......

However,i:n I969 and I972:"7) cod showed a preference for' " .,.,.

he'rring.lt"waacaused,apparently,by'the appearance of' very .'

good' I.967, y~ar~·la.ss.in· t~e e~stern :BriJ.ti6 .'8nd" ~f :'1dgh ~~hIi- .. :'.
daD.~e of' sou~he~'herring in 1972~7j~" .". .... ': -,' ., ,,' ..,. "

-." .e·

In' the yeara; of Unfavourable ,hydrographic .contit:i.~ns ,·1ID.por- .,'
. .' . . - " . . '.' . .. . ~. ,', " " " " ,':

tance of clupeids in the. food of. cod is minimal as cod ,migra"7
'. .. ',/'

tee to· th'e, west where abundance of ~~l heri-ing· and' sprat is

· lower. '

Feedingof males and·females "

During .the·pe~iod. of, ripening of gonads,the eexualdifferences
' .

. in.the behavior,food,composition and process'of metabolism are.
·'"' \ . . ',' . ,

" observed(Strzyzewska,I962;ThurowtI970;Jpat~I974).

· 'than 'females(Na~ov and Radakov;I954).The fish,consum;tion by pre:':c.
• .. •. c • ~. •

: spa~mi~ ~emales is' 2-) t~e~ higher as compared .w~th males(Uzars,

. .
,. Males, co~e .to spawning ground~ ea~lier an,d remain there. longer..

. ,

.,197Ih ' ;.
•

. ',I'

'.: .

Accordingto the distribution of, feeding,intensity,the mature.
~ . .. .. ..

stock may be devided,in two.st~tieticaliY\diffe;ent,groups(~able5)

. The'first group with high intensity of feedingincludee f~les,.', ,,:.'.:' :... .. ..... '" .

. (on stages)I~-IV'and malesII-II~. . '.

~econd group W1th relatively low intens~ty of feeding-females.V,'

'VI and males IV':"VI.

The feed1ng intensity:is closely'bounded with rlpening of·cod. '
. ' .

. . HeaVy·feeding ia 'needed in pre-spaWning:period to,provide' eher~
. .. . " ., . .'. . .... ." . ~. ' - ~. ~ .

. ,.gy for .i:z:enerativ~ nietabol:tsro..The: aI\l~unt of.,en~rJa'li'ecess~.for
" .~n,:!ranve processes J.B, aJ.l'l'erent. J.n males' and re:males.Mature '
:4 .



males end the feeding earlier than females arid long before the

spawning time, sometimes in' ;lecember, their illtensity of "feeding

becomes lower.ln spawning period malesonthe IV stage of ri

penirig_are similar in feedins.to the spawning fishes.

Di~~erences'in foodrequirements evidently caus~ the'vertical. '.

· str~t~ication ofmales and females'in spawning time.Consuming
CI' .;. .

clupeids femal~ are higher from bottomthan males and therefo-

re are l~ss exploited by ground trawls:femalesconstltute4OS

ofthe catch.

At the fee~ng grounds the proportion of femalesrises to 56%.
· .
· This i6 caused by higher mortality of nales b6th.from physiologi-

cal causes and the catch in tne spawning time.

The~~ntity of food consumed.

The average amount offood consumed by cod. population in the.. . .

· East Baltic was estimated 'nsing th~, data. of total abundance of
.. .

cod,biomass of single age.and length groups,~he food composi~

tion in different seasons and. regions .food consumption rat.e and ;:.
( .

food conversion indices(Table 6).' ... .'

· Consllmj ng t.he clupeiod ~ish in considerable amounts, cod becomes"

essential fac.tor of natural mortality of herring and sprat,an~.

~luenBe their stock and catches(Lishev,I966;Lishev,Uzars,I967).
, . "

.However,in assessment o~ a ttophical role of'cod in the.epC?sys-' .

tems of Baltic,it must be tEiken'into account that, cod practically- ..... .-. . :

is ~he önly consUllie~ of large'reBoUrses o~ isopods and· polychae-

tes.
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estimates techniqu~.Moskva,,
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Tab1e 1.

Food composition ,(%", ü:t:, weight) of young cod ,in 1963~1973•

.. ----------------------------~--------------------------~------------------Season ' - "Autumn " W~ ....+",~," , , Cl...., -I' ;.., ' ' , ' ,',

--~----------------------------------------~~~.--------~--~~r.n6------~---
Lengt~of co~ cm" 5-20 20-25 25~30 5-20'20-25 25-30 5-20 20~2525-30 ',',
-------------~-------------------------------------------------------------.
~~~id~~~~~_~ I! 21 2! §! 11 ~g__~_~Q~__!~~~__~l _
Mesidothea ' ' ,- 4 15 ,22 3 10 " 11' '5' 18 19"
--------------~--------------------_.._-------------------------------------Harmathoe 14 9 11' 26 27 32" "49'---' 330',':" 24' : ,-------------------------- --------------------------------------------
Qth~;:_!:~~!~~~~. 7 _..1~L_..:. 8 __I §~ !2__.:.!g~_~ __2_.. _
1ierring , 1 ,2 3, 3, " -' 7 9 '--------------------------------------------------_.._----------------------
~2;:~! ~.:._ ~ :1__.:._1 ~ f __~ ~ ~I_ !~__!1 g2~_~ _
Q!her'f~eB 2-_..:2 4' __!.. ~__2 .L 2..__-2 _

' ..

Tab1e 2.
Food composition (% by-weight) of ~du1t cod in the first (A)~

and second l~) half year; in i963 - I973.
. ,-_. __ .- ....~--------------------------------- ..-------------------------

'. Length of cod,cm . AB,.-------------------------------------------------
, '30-35 3540>40 30-35' 35-40)40' ".'.',

=~;E~~g==============2=====ig===g;=====~== !Q==g;================. S rat '31 40 ' ' 30 6 . 9 -, 7 .' .' .. , . ' ,__E _

, Other fishes' 2.' 2 10" 7 . 2. 6 ." ,--------------------------------------------------------------------
_~~~~Q!~~ E1 l~__19 ~§ ~~ 44 ,.','

.' bi.;sidacea . 8 . 6 .' '2 37' 28 11 .. " ,','
-----------------~--------------------------------------------------HC'..rmathoe 23' 17- 12 13 1), 6 '....------------------- ---------- ----------------------
Other crustaceans 6

-------~.-;;~-_.-._-

..... :.: "."" ,- ... :. :.-
5 2 7 ,'6"2 .

-=~--~=-----------------------------------

...... =. '~: .'
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Food sp\;~ics

Table 3

Food composition (% by weight) of adult cod·January (.1) - in 41ft.rat

1r1Jlterc; (S) Marcb-.J_e· - bT.&b&a

--------------------------------------~-----------------------------------A· . B .
-cölci--iif<i-----------------------------slüpsk---------
winter winter Gotland K1aipeda Gdmlsk Bornholm .

------_. -------------------------------------------------------------------
-~~~~~~ ~±~ ~2 !Q ~I !! 21 _

_~E~~~ . J§ I §~ ~--24------~§~_~ ~__2~ ~

ether fishes 4 7 5 1 3 7
--------------------------------------------------------~-----------------

_~~~~~9~~~~ 1J 2~ ~2 11 1~ ~ .
. .

_~l~i~§~~~ ~~ ~1 r-~------1§--------2 1 _
_~~_~~~~~9~ I 1 I 2 ~ ~7 ~---

_~!~~~_~~~~~~~~~~ E 2_ ~ ~~ ~ _

'l\abl~. 4.'

FoOd .. composition (% by weight) of the adult cod in

(groupa 01 7ears acoor4~ns to oxygen oond1t1ona)

------------------------~96;~i96ä-1966~1967--i~~~;i~~~---I~bl~I~72----4t
-~- ~ 1 _

. Herrin~ 16 4 8 31--------Q--------------------------------------------------------------
Borat 16· 24 59 23 .--_._------------------------------------------------------------------. . ",.

__Q!g~~_!~~g~~ I 2 J 2 _

. lr1esidothea 33 29 9· . 15
--------------------------~---------------------------------------------. .
___~~~~~~~§ ~ § 1 ~_2 _

___~~!!!~2!~;i!:! .:._ § L _1__ ·2

___~~~l~~~~~~ !2 ~I 1~ !§ _

Other crustaceans 1 4 2 J.
--------_._----------------------------------------------_._----~--------
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Teb1e 5.

Feeding intensity of ~vd in tee Sastern Ba1tic in 1970
in rel tion tc maturity stege.

----------------------------------------------------------------------------
Stomach content index classes

,---------------------------------------------------------
Sex &""ld
IDaturity
'stage o 1- 41- 81- 121- l[,l- 2 1- 2~,,1- 281- 321- 361- 40:t-

40 80 12:) 160 200 240 280 320 360 400 "-40 n----------------------------------------------------------------------------

Month...

January ~D-II1 a'n )0 4 9 11 8 4 5 4 2 J 3 16 253
lm-l1 48 8 9 1) 5 2 6 1 1 0 0 8 98-----------------------------------------------------------------------------

• ~arch g 0-11 atn-m 36 15 13 8 6 5 2 3 2 3 2 3 876
• 1_t~~~'_!_:[ 2~_!2 ~__§ 2 2 ~ ~ ! ! ! ~ ~~Q _

April ~Il-1Yd'n-lY 44 5 10 7 6 6 4 1 3 2 3 6 "211
_____' _!_~~~lj_~-y!__§1__§ 2~_§ g 1 2 ~ g ! ! 1 2!~ _
May ~n-m iJI n 31 2 5 13 9 9 7 4 6 3 0 7 56

~Y-Y1 3'1Y-Y1 68 4 7 7" 3 2 1 1 2 1 1 1 215------------------_._-----------------...--------------------------------------
December ~ n-m i1 n 24 20 20" 12 (} 2 2 4 11 3 4 215

3m-lY 39 22 17 9 7 3 1. 0 0 0 1 2 101-----------------------------------------------------------------------------

--------------------------------------------------------------------

Tab1e 6.

The Year1y food consUIIlption {thous.tons-) by cod ir. "Lhe
eastern Ba1tic.

Length in CID. 5-25 25-30 30 Totel
--------------------------------------------------~-----------------

Age 0'+,1 2,3(50%) ',(50%)
o1der

BioIDeSB of cod
(thous. tons J

32 79 122 233

--------------------------------------------------------------------

--------------------------------------

202 276
222 408
271 553
232 889
110 515
135 354

1172- 2995

57
159
21.3
352
225
122

1128
-----------------------------------7-9--

695 "

17
27
69

305
180

97

Total '

harring
Sprat

Isopods
~sids

:Po1ychaetes

Others
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