K7/4

o
[ ]

300

- | THUNEN

. ) . .. . . : ~ Digitalization sponsored
This paper not to be cited without prior reference  ~ Py Thunen-nsiiut

©o the author

Internatlonal Coan01l for the - C.M,I975 P

- Exploration of  the Sea Demersal Fish(Northern) .
. - ' 1 Committee
Baltic Fish Committee
k "C.n./P:&

Pecullarltles of Feeding and Quantltatlve Food .

' Consumptlon of Eastern Ba’tlc Cod -
_ by
.D.Uaars‘
Baltic Fisheries Research Insti%ute-

(BaltNIIRH)*

"Material and methoda

The seasonal cnanges in‘ﬁhe type -of fcod'indrelation.to size,

sex and stages of gonad development,fhe dailyerate=0f feeding

* and the frophical relations of cod were studied.

The stomach materi‘ai came . from TI000 cod.

. Seasonal and yearly food. rates of cod accordlng to 31ze and

age were calculated on the ‘base of daily. food 1ntake(L1pska—’

ja and .others, 1972;Arntz,1974). ‘ L
The dlstrlbutlon of stomach fllling indices**for dlfferent ;

'lengths,sexes,stages of gonad development were compared

*)BaltNIIRH Daugavgrlvas 6 nga—49 Latv1an SSR USSR

**)welght of stomach - content

. IO 000
weight of fish o
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‘-u31ng Kolmogcro g crlterlum w1th 95% confidence limits

(Mltropolskla,ISGI).r

,.The rlpenlng stages were recorded 1n accordance w1th 6-sta- o

.ge scale. « '

f Fe dlng,of the 1mmature cod

The food ccmp051tlon and stcmach fllllng indices for the 1m— ‘

B mature and mature,cod dlffer statlstlcally-31gn1flcantly.The-

: .length at maturlty 28-35 cm is found to be the gize at. whlch_
'udthe relay in feedlng takes place.c" '

Crustaceans(Mys1s mlxta Pontoporela femorata P. aff1n1° and

.:Mes1dotea entcmon)polychaetes(Harmothoe sar31) constltute the °

maln elements in the food of the young cod The seasonal dif-

‘ferences in’ the weight pereentages of maln food groups in re-

lation to size classes are'con51derable(Table I).

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

1mportance of °ma11 crustaceans decllnes and of isopods(M.en-

.'tomonz—lncreases with the ine ~rease .of the flsh size.

! ln winter the value of mys1ds decllnes for the whole range ofv

flsh The- polychaetes constltute the main food of cod.’

- In sprlng the young cod as well as the. adult one,ls 81tuated
lmalsly in deeper waters(below 80m) The feedlng 1nten31ty of
.ﬂlthe young cod decreases apparently due to a reductlon of my-
imSldS blomass in that perlod(durlng the spawnlng a hlgh morta—

1lity of yxgg_ is observed). R , o ‘
‘The polychaetes and mysids are .as a food of cod 5 to 20cm in
5 length The cod over 20cnm eats mostly polychaetes 1scpods and

A S
«

. flshes.
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| partly migrated to the west.

Feedlng of adult cod - . . R : o /

The flshes(herrlng,sprat),_3opods,mys1ds and polychaetes dre
the domdnant food of adult cod(Table 2)

"There are sonme- seasonal chanres in the comp081tlon of food :

: for cod.

The isopods;myeids'andvherring are consumed dnténSivedy du-

ring the second half of the year.In avtumn the share of sprat-

in the food of'cod is low as in that time the fe=ding areas -

of cod and sprat do not coincide:the sprat is dlspersed in .
the mlddle and upper layers,whlle the cod 1nnab1ts the deeper

’ones.

" In w1nter cod continues to feed 1nten81vely The food comp081-"

tion remains the same as 1n autumn.Wlth the exceptlon of the

- cold w1nters(1969 1970),when sprat ooncentrate° in 't:helm:Ld -
_ water’ 1ayers of the Eastern Baltlc and 1ntens1vely is consu--

B med by cod(Table 3).

In. sprlng (March-June)the adult cod is s1tuated malnly on the -~

'spawnlng grounés.The maturlng cod(stages II;—IV)proceeds feed-
‘1ng on herrlng and sprat(Table 3) .There are cons1derab1e chan- .
"ges in the food comp031tlon of adult cod in years ‘of dlffe—:d
A,rent oxygen supply on the eastern spawning grounds durlng the-y
"perlod I963—I973(Table 4). '
" In I963 and T968 a-law oXygen content and salinity decrease.
‘J"were noted in the. Gotland Deep,and cod left for the south-

west."

In’ I966 and 1967 the hydrographlc condltlons 1mproved and cod

r

" In 1964-65 ‘and 1969 73 the oxygen values in eastern Baltlc were -

favourable and concentratlon of cod - good.




- tance of clupeids in the food of cod is minimal as cod migra— h

In years,when cod stay in the eastern Baltic(sub-divisions
26 and 28)where clupeids are abundant cod prefer the sprat e
(Table ). | o e e Lo
However,in I969 and I972-73 cod showed a preference for ;}Aﬁ;
herring.It waa - caused apparently by the appearance of very ‘
good 1967 year-class in the eastern Baltic and of high abun-'.,_A
dance of southern herring in 1972-73. _ :

In the years . of unfavourable hydrographic conditions impor-u:

o

tes to. the west where abundance of small herring and sprat is

. lower. :

Feeding of males and females .

te

' During'the period of ripening of gonads the'sexusl"differences.

in the behavior, food comp081tion and process of metabolism are

] observed(Strzyzewska 1962; Thurow,I97O JpatogI974)

Males come to spawning grounds earlier and remain there longer

than females(Naumov and Radakov I954) The fish consumption by pre-t .

spa».ning females is 2—3 t:unes higher as compared w1th males(Uzars, .

I97I). : . SN o : o
According to the distribution of feeding intensity,the mature .

) stock may be dev1ded in two statistically different groups(Tahle 5)

The first group with high intenSity of feeding inoludes females
(on stages)II-IV and males II—III. L ' A .
Second group with relatively law 1ntensity of feeding-females V,
v1 and males IV-VI. ' o , ) ’
The feeding 1ntensity is closely bounded w1th ripennng of cod. .

Heavy feeding is needed 1n pre—spawning period to provide ener-‘f

“%%ner. enerative metabo The amount of .en r§y necessary for

Ve processes 1s. erent les an emales.Mature
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males end the feeding earlier than females and long before then

spawnlng tlme sometlmes in december thelr 1nten51ty of- feedlng

~nbeoomes lower.In spawnlng period males on the Iv stage of rl-

l“penlng are 81m11ar in feedlng to the spawnlng flshes.,‘

leferences in food requlr,ments ev1dently causza the” vertical

:stratlflcatlon of males and females in spawning time Consumlng

clupelds femalcs are higher from bottom ‘than males and therefo-'

vre are less exp101ted by ground trawls femaIes constitute 40%

of the catch.

At the feeding grounds the proportion of females rlses to 56m.
fThis is caused by higher mortality of nales both from phy31olog1-

cal causes and the catch in the spawnlng time.

The quantity of food'consumed

The average amount of: food consumed by cod populatlon in the

"East Baltlc was estlmated uslng the data of total abundance of

cod,blomass of 81ngle age.and length groups,the food comp031- -“.

tion in different seasons and. regions food consumption rate'and v
. s L .

food convers1on indlces(Table 6).

‘Consumlng the clupeiod flsh 1n con51derable amounts cod becomes

essent1a1 factor of natural mortallty of herring and sprat and

-1nf1uense thelr stock and catches(Lishev 1966 Llshev Uzars »I1967).

.However in assessment of a ttophical role of” cod in the ecosys-l.

tems of Baltlc it must be taken into account that cod practlcally 5

dls the only consuner of large«resourses of 1sopods and-polychae-

tes.
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Table 1.

xood composltlon (% uy, welght) of young cod 1n 1963 1973-

Season e hutumms ﬂin&Sf__;:;;_;_;;Spriné;;; .......
‘Length. of cod,em | 5-20 20-25_25:30_5-20.20-25_25-30_5-20_ 20-25_25-30___.__
ysidacea . 7154 81 61 47_._.42_ . .30 R L S SR -
Mesidothea ____ - - 4. 15 22 3 10. 11 5 18 19 . -
Harmathoe | _ 0 14 9 11 ' 26 27 32 " TA977:33 11124 _ ..
Othér cmstaceané 7 15 e 8T BT el 1_3__ 2l2.) g_’ ______ _
Sprat___ . - .- 1 1 2 2 4 Z 114 .29 .
Other fishes. . 3.5 4 1.3 5 2 2 3
’ Table 2.

Food c0mpositlon (% vy. welght) of adult cod in the fifstw(A);;
. and second (B) half year, 1n 1963 - 1973._.

- — - —————

- Length of cod em - .o AT g .B o
' -30-35_35-40340___30=35 -35-4040 |
. Herring .9 12 25 3 ___ 10 25 —

_Sprat ; 31 40 30____.6 - SRR AR A
Cther_fishes__ 2. __..2._ 2 7 .2 6
Mesidothea _. 21 18 19 __ 28 33__44_

Jiysidecea B 6 ‘2 37 28 0 . _._
Harmathoe = -~ - - 23 17- 12 . 13- . .13
Other crustaceans 6 - ; 5 2 1. -6 2 S



Table 3
Food composition (% by weight) of adult cod January (A) < 1n aire t
winters; (B) March-June — by areas :

A
Food spccices —-—— : - -
cold mild : g 5
__________________ winter winter Gofland Klaipeda Gdansk
_Herring = __ 24 25 ok R3h
ey, L S Ay SRR, SR b RS it W TS | SR A s e
ther fishes _______ . MR, IR, 1910 3 Sl i Ol S0
Sdsaldothen | oo il 33 LIk g AR SRR
Jiysidacea . = 14 - 24 L e 16 5 7 SR
_Ha _rmathce . AT E S et Gl it - T & SRR A
_Uther crustacescns _ 2 _____ b NS MO xS U T T o 5 A 8 L
Table 40'
Food..composition (% by weizht) of the adult cod in spring 1
(groups of years according to oxygen conditions)
1

Bl L e e T e R T g e 1535%,1355  1853,1372 |

________________________ 1953, 1988 4900, 06T LPa 70, Lo - @
S Heering 16 & i B R i 31 Aol
Lo R TR SUPYERIIIRIY | a1 SWE AR L o Ry o Sy Rt e T L
...Other fishes_______________ D B N DA
RE, | L7 17 R 5 IO TN < 5 - e 32
. Mysidacea . NS I TV ke, e A K

Pontoporeja 6 g 3 Al 2

Polychaeta ______ 13 27 14 _ 16
__Other_crustaceans 1 4 & 18 - Y

8




Feeding intensity of ..d in tre €estern Baltic in 1970
in relatior tc maturity stage.

donth. Sex and Stomach content index classes
BRSAEIRY oo e e e e SR B SR S i e e N
stage 0 1= 4} 81-123 101~ 201~ 24)- 283 321 361- 40F
A WS 40__80_120160_200_240 280 _320_ 360 400 440 _____ _______
January 9[-II 9'll 304" 9 - 11 B g [ USETT SRR SR le 1 5253
IL-1Y 8 8 9 33 5 g el ENSEM G Bies 90 0
@ iorcn ¢N-1y@0-I 36 15 13 8 6 My i S T PO RS M
R PIEY $ Y S6315 - 8 6 3. 3 2ra AUNATNT Sl nEal NS
L. April 9-¥@0-1Y 44 5 10 7 6 6 4 1 3 2 3 6 211
’ SRELTTL 64 .6 5 6 24, 03 2 .2 Jdoed, 4 312w 88
megn.mmn 252309 9 e R T, . b6
BN VD-Y! 68 "4 773 2 T RLCoRtigEE ] | gis i
DecembergD-l #1 2420 2012 8 2 2 4 1 1 3 4 215
SR-I¥ " | 39 05 37 9i-fq 3 g g AR T Ot S
Table 6.
The Yearly food consumption {thous. tons) by cod in the
E eastern Baltic.
‘ Length in cm. 5-25 25-30 30 Total
Age O%,1 2,3(50%) 3,(50%)
older
Biomass of cod 32 79 1292 233
(thous, tons)
| herring 17 57 202 276
| Sprat 27 159 222 408
| Isopods 69 213 271 553
Mysids 305 352 232 889
Polychaetes 180 225 110 515
‘ Others 97 LD 135~ 354
| e
Total - 695 1128 1172 2995
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