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l'eeding ot 'salJlon and Gea trout
, , v

and the1r tood roaouroea ln the Ea1tlc Soa

..... '. ..
FI~' ChrfUUl,

Sea Fioller:le8 Inatltu1.e Odynla, Po1and

.e Our inTo8tißQ.ti~nB on the teoding :ot s'aJ.m.0nand aea ,

-traut vere oonducted in 1959~1975~ 214 salmon /1,196.7kg! and
...~ • .... I

252:' 8ea',trout /964!J,.6 kg/ vero oxamined during thi8 poriod'~"'Atter
.' '." . . , . .

determination ot tho spaciea the exs=ined ungutted tioh were,. . - \

•

/

.mellsured ud veighed,1!O~lO\fing~h1ah thc. otorlAoh oon~eJi~a were

'weighed ~d .poei•• ooaposition dote~in.d. In this mann~r 6D.

atteapt vas Ilado to detormine tho quant1t; and qual!tJr 'ot tha'. . ~. -". , ....'

to04 1ngo8ted~ !rho date and 80Blmed time ot' dar ot teodinB woro .

re~orded~ Untor~ate1r:1t wao, 1=p08oib1e to 1dent~a11 oprata

and 'herrings tcund in the "to:tacha due, to tho cxton'k of dlso9tlon~

!huB thosä two,~peoi8~ were ~c2b1ne4,and ola8ß1t1e~ 48 01upec1dai

. It SeeJlD, h~w.eTe:t'li tliatgreator qUlU1:tltlolir. cf apra't aro int;'Dtod~

'0nlr in winter, whsn 'sprat rc::a1no atgreater deptlur,io 'herring ,
. ~. .... '

'1ngested moro'otten~ lurthor obaorvationa show that oalmontoeda..... . . .

aare intenaivelJ': b 'spring th:m in a.utu':n~ In the. spring an &.To-'
, , . , . . the
rago ot11'.9 Ir' of food per 1 leg 'ot 11..,0 vaight vas tOlU&d i%i\(iit·~ .

• acha ot aalmoDiwheroLul the tigm:o !orautmm wall cnlJ'" 5.4 g~..
Iii aem_that in spring, salmon haTe auch more 1004 at thctir diS!­

posal than, in' autumn and vintor. !hU8 in winter, ha..,iD,r onlJr

ciftci
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suoceosivo positionol I
. . ;. , ... . ,
garfloh /Belone be~one/ - 5.~•

.' ood iG~d~S m'orhua;' callari~BI - 2·.~
: . ~ .. .. ....

sand eei: I. Amm~dyteD oJÜI.·- 2 ~4" '
.roaoh IR~til~a'rutilusl ~ 11~;~

. smol1;s ' l Salmonidael.- 1i~'1~ ..

8tickleb~~k'/G~ateroste~B:BP~1~'0~1~
, . l. , . \ .

" orusteoea/Ga:mm.arus, Grangon!. - 0-"1:' •.
_. I

a emaIl quantity of :.Cood available, tho.'8~liD.on·rcadily
. . ,,-' '.'" i ........... ... . '.'

graepB ot höoked bait and in .thio ma.nner is caBil~ f'iBhed'~ -
" • • : " '. ." . . .... J

. !rhe .total tood intake _tound in' tho; stomacho of.·· .... . /
f .'\ ,=,. • • '" ~ • :

ths: all,examined' ."ahlon .amounted. to 9, 137.8 g.: That 1~ 4e'~., .g: <

•• '. • _" •• '. . '. ~ '. • .,~. 10 .' • • ~ • .'

tor one: salmon' vith an average we1ght ot. S-~ 592 g and tor '1 kg
! .~. -" ~, -~ . :~. '. -.',' '

of' salmon live welght - 7.6 g of' !ood~.fhlB can be aSSamed.. '. . .
, ~. I '.' '. t. . ' . ~

. as thc mean. welght of' a single· meall. Äccording to' oUr' oboer";'.. - ... .
.' '. • '. ~ , 1 . . ' ~ - ..

·vations 'during'a period'of' 24 hOUro salmon'feeds ~ntensivo1J"
,

tVicelflrst earlYr.1n.tho monnlng'and the second time 'at'duB~t

'!hUB 1t eats twice .'tn 24l houra, th~' global ~oight' per 1 kg: ,".

of', s~lmon body weight 10 about 15 g.on average. !he qualita-.
'. ,,' '. ' . \ ." " .,,:. .

tiV8 oompooition of' food soems to bo littlo varied. Thebasio' c

. '~. . ...,' .......,..' -" . ", ,

f'qod a;rB clupeoids, whioh,' aocording tQ our investlgatIonD.' ."

conoti~~t~ 87~5~'0f':thefood masd~ The fOllOWi~g-opao~ep : .
• • "'. J

<!ocupi~d

!he presenco in the ;rood ot suoh: apecics as garf1sh,' sand, ~e1
• ~~ j ~. ' " . . • -.. ,''" , \

and roach indioatothat aalcon food in inshoro vaters; Data
'! • ...

- on.the &mount offoo~ ingosted.and thc ratö o~ inoreaae o~~

I
I '.

/

,.

\

.. " ~ ; . ., l . .

-salmon bod)V masS' enable tbo determination of' the teeding .
.... _ l ' • "

. ,.\ "": '. " :

index, .~.e. the amountot we~ght unita or food requtred to~ r

ensure ~. increase tit. ~a~on ~Bi~t unI~~; Por thie end. 'basing

'on the lnye~tigationB on age; lengtharid welght or aalmoA·,
\' . '. - .

<

o!lught 1i1 the years ~966 - 1975', their rate ot growth 1i " :.

...

".
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GUce-essive yearm cf thoir carina lUo, waD dotcr::nincd. /Tablc 1.
,
,

I I

I ':

' ..'

Salmon grow:th in thc DOa.
,Table l' '

. "

• ..
, Years " Range of' z.tean lienn . Woight

-.: of growth ,,'4 -longth , ... - woight' inorcllDo
aariJie min.' ,max'l

li:t'e eIn '"
OI: g g, . ' ..

:.'

1 241.0 - - ,67.5; 41'.22 690 665
. ," I "

2' 41'.0 - 96.0 6S:.0 2740 ,2050'
-"J i - -

3 63.0 - 123'.0 88.'3 ,7450 ' 4;710'
.

4 75.0 - 129.0 108.6 -1'3-S00 6050
,,' -

~'-

5 110.0 - 130.0 118'.4- 182~0 4750,. ' ,

• .
, ,•

!he mean length of Bmolta m.igrating·to the soa io 14~5' O~
, -

ud, their woight :.. about 25 g~ Oomparison of tho figuron givon
, - ,:}.. .' " , ' '

shows' that in i ts firnt yerm: of marine lUo oalmon incroascs, ;,. - .,"

,its woigh~about 27-fold~ In lts aooond yearot, life; as oom-'. ...

pared vlth thc previouo, tho woight incroaseothroefold, and
. - ' '. .. ..'{

in tho third - ollchtJy,rovor two:toldi~, In tho next yoarm tho
. .. '. ., " -" ~

weight incr0C10e dimlnlahotr..' .'

Thc subjeot of 0ur Invo~tlgationo;oonatltuted

ma1nlJ,' ,salmon in thelr third yaar of lUo,: when their. ~ean

annual welgh~ inoreaso loJ4,710g ~ith,a day,is ' lritake o~ 1S'g,
'of food per 1,kg of livo.weight öf thc'salmon; to reach the'

weight lncreaao in masso!: ~,'710 g., the a.nnua]L food. intake

'ahould bo 25~8 kg~ From the relation of the welght of food
. _ .• ,. ,~. f

ingostcd to ~he weight Increaac, it resulto that tho' sa,~on

feodin'g index isabout 5.5 P; Daolng o~ an lI:ldcx~D9 o,Q.ter-'

mlned attempt was mad~ to oaloulnto the tota~ de~and of food
, 't

/

. , ""
/ /
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by Balmon~inhablting tho 8ea~' AcCording to our calculatlons

the mean annual' salmon catch"in thc Ealtic in' tho yeara
\

1966-1975 amounteato 2,21~~a tondtThe catch included 6 aga

groups, _the weight, number.- and quantit" or food taken u~
.' . ,... ~ " .. ..,

,by' these ti"B~ be~g presented in Table 2~ '.' "

, I Tablc 2· .

•

/,

. ;,

Marine
. . ~

Weight of " 11ean NumboJr'of Weight o~
ago; ,,; fiah weigllt 'salmon food

groups, caug4t- oir e:.. tl:uotOd - in,ested ." Itl , salmon ~~ " tl.
. - g

~

,

Jl 0+ 0'.011 0.2 1500' j, 133$ , 1~'10
- ,

-;', t • '.
A 1+ 191.CU 438.9 3918 112~i 021 2413.95

54i.43
- - , '

k2+' 1,206'~1 4;.14:,1 291,258 56".55
. , . .

A'3-f+-
\

22~04l- - ' 488'.:"4- 6971 ' 70,062 2686~20
. .

'61;~90'A.4if+.: 2.97
,

65.8 " 94;00 7;:000, , ....
"

A:5+ . 0.7.J , 16'~·, 10750 ,1,526 - ' 90.2.0
A I ' . ,,- .

J.O# - LA. '+-, ,100~OO 2,215i~8 "'·584;, 4182~000· 12186.90.. . ,
I/

-

As can bo seen, most salmon aro 'fiohedin their third year

ot i1Ar1no" 111'8 I group J.2..+/~ Samon one yer;;r yoUnge~ and older .
'\ . ,

. oonotitute a ·co'naiderable partof,'catcheo 'I groupo 'A1+ a.n~

A3+/. ~hus tbree 'age groupa of ealmon are the main tood.oon­

sumera in thc" BOa. Alongside the :rieh which w~re objectöt

fishing, th~Ba salmon which'died natural ~oaths and were ~ot

,.,'
,\

, . ',-

oxtraoted b~' fishing,' were alBo food COnaw:1erB. J.ccording .to
I, 'I ' . " ,

Carlin /1962/, about 80% die in thoir firnt year or marine'
4 ..,'" .... " •

lite. in thoBeeond year natural~ortali~docreaaes signlfl.'

cnntlyr, but maYl amouht to about ~ of .the ·:rlch·~ !aking these ,', <'
.'. ' .

two valu8s;/ 80~ and 5~/~ as tho baais tor ~the~ calculat10ns

..
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~tho approxiI:l.at~r:1aotJ of food to.k.on in byr thono fioh oan bc

dotermined. SvediDh opcoia1ioto dcrined tho annual.produotion
~, -- ~. .

ot salmon sQlta - natural and artificia.:t. - aB thc t:10D.n tor .~
~ .,- .

. 10 ,"carn to bo 4J~7 clllion indivldua~DI. Acoordlngto O~lin,

about '.0 million f~Dh fro~ thia nttQbor dicd during thc first,, .

year .of'liic'~' Thone floh wore 0.160 fccding unti~·thc,. werc

elicinatod trom thc atock~ 0.0 'tho rcoult o~ nataral mortalltYS

-fo aimpll!y oaloulations'on tho DaDa of food utili~od by thoso

,fi~h' it 18 o.sDumed .that thc~fod tor on~ half a yenr r~aoh~g'
. ,. ",,'.

thc mann woight of 250 g1' In thla cWl.nor tho total wol~t oi

a ~:rish e1.minated fioo:1 tho atoc~ in tbc .tirot yoar waa about

950 tonrrt Apply1ng tho fooding index"of 5.5 i t waD oalculatod

that·1n orden·to ranoh eueh a veight,thoDO fieh oould ingoDt

about 4,702~5 ton~ of food 1250-25/x3.800 000 x 5~5/.

,In the Baoond yonr natural Dortali~'ol1minatodabou'

~5. 000 individuala 1 5?' 1 trom thc 'otook of ~ 900,000 juvenile., . .

Dalmon~ Again tor ~lcplifioation it waD O,sDucod that these
~

...

-
fieh fod for ~. half of'o. yearreaohins tho :::loan weight oi

1. '70 g~' J.t that tirso tho woight mcrenDO of n Bingle fieh

~ould bc 680 g. az;d that of' all thc· elicinatod fioh' -30~'G tonD~
. . '

Oontinuing oalculatlon:.'l in tho aboTe marmer 1'30:.6 % 5'~51 tho
" I

voight of 1'ood utilizod by: 1'ieh e1iminated trO:c1 tho tJtoo~.'
..'~- .

oould raaoh about 168~3 tonD' in thc aecond yonr.Solmon whieh

migrated to rlvera tor ~pavning obould'be addod to thoDO

~tilizin~ the food~ In faot, bsaauoe of tbc lack of' statls ­

tical data on fish ~igrating to tbo rivcrs of Swoden, 11nland
.' J •

• \ •. 0#>

and thc ussa thc quantity andcRoD.cannotbe dcte~ined~

Even ao,' taking aooopting a ßub.otantial. euor" 1t ean "ba
\

"
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aeoumed,that thelr. total weight was about 700 tonß~ Wlth ~he
"

feeding index of 5-lS. thone oahion could ut~lize about. 3, 850 , ,.1
. .

tons of food. From·our oaloulationo It follow3 thAt oTerth~
• 'I 1

. perlod of a year all thc sa~on'took up 20,J1~.7 tons of fOOd,

Including 18,955 ~on~ of olupeo1do. Tho,oalmon el1mlnated

trom the mtoek dueto natural morta11~had utillzed about

4:, 876~8 tonn: i.et., ~;;l3~~ In OOI:lO reDpeet~that food' ~an b.G
. ~ , '

treatcd a8 lostf.' .
•

. Invoatigatians on the feeding of Bea trout

.~cro ,carried out ~1milarl$ to thooe· onBalmo~i'-Researoh ~n.:..

·terial came primaroJJytro::n fiahing.in thc open se~l ao' ~ea.
. '. . . \ '.' , ..

traut otop feoding in thc Galt ofGdanok-nnd other fishing

\ gro~d~ofr 'the c~aB~.: 25~ sea trout weighing ~ t~tal o~
,- ! - ' .. ' •

" 962~J6 kg werG 'oxamincd, .thc sto:1Qch3:oontaining 6,738 1:;' of:.
, ,

food~' Aooordfng to this,' 2(;.7 S. of food,fell to each sea

trout with a mean woight o~' 3,820 g. and 7 g.of food per 1 kg.

of live weighti J.s in the catJo of aalmon, tliia &mount was
. I

aaaumed aB tho mean amaunt of a DiDglo mea.1·t Aß sea trout .
I • '

teoda~intensively twico in 24 heurst ons day.·c food intako
. .

10 14. g. per 1 kg of body wolght~,!rlie.qualitative oompaaltion

of. Boa tro\,l1l: food i~ Bimilar to that o~. ca1I:1~n·~i ThoJ:.O ia~I ....

haweve~ a ,emaller quant!ty.r of clupeoids but more. other·· _

species of flah and ~rustacoanB'. Thia io lnd!cated by,r figuros

w~oh oharaatorizo tho'woight shareof particular'foad com·•.
/ . . .

ponentsl clupeoi~s:/Olupeidao/'-77,.~; garfish /Belone'belo-

ne/ ..; 9~6~,! sand eo]l / Ammodytod tobümua/ - 4e3~, gobiss"

. /Gobius Bpl~/ - 0~4?', st·icklebacr..:o /G~;te:costouB sp./ .:.o.~'
. and crustaceans /O~stncea.: - mai;~ Ornngom crangon/-i~~~. ,

": ' , ~.

\'

I .



- In order to determine the feodlng index tho moam

length /16.' om/ and woight /40 g/ of smoltm wero firo1:. do':'

fined, end thon tho growth of Doa trout' in tho conoeoutlvo
, \\.

'.

years: of marine lUa I Table '/l~'
, I

/

) .

, ,

".
I

, '

Table',

Growth of~Ben. trout,in the soa

" l..

. ~oar8 Range of grovth Moan
,

,Mean ,~ Weight• ' .. • •of mirÜ cu. leng1:..i. wolght increasc
inarine .

'Oll! ~'cm g g
life "-. \

.. \

1 26.0 - 66'.0 .4.(.7 900 940.' .

2.' 4,-.0 - 8X.5 64'.~ '.45.0 ~4i70
" " -

:5 6'~O - 99.0 ·82'.0 7,260 3,Ja,o .
.-

' . i"!- .

!he flgurea in tho !able ehow thav in tho :first yea:rr of: ",

. lite soa trout incrensos i t8 ~o~ght,2~.5 tbietJl in the .eec·ond

year '- 3;~5 times, and in the third - slighti.$ OTen~twof~ld~~
.' .- .. .

These data ~dioate that Boa trout grOll somevhat olower~

~a~on 1~ tha 8ea~ . '

. 'Moot of thc Boa trout examinod tor tho contents'ot food

" in the atomachs: vere in thoir eocond ~oar ot aarinG lUe,· whsn
, '.,'.

tho mann annual welght increaoo wao 2, 4170 g~ Vith A day' ~ tood

intake ot 14 g per f 1 .leg' ot sea trout: liT8 velght, :the annual

food'lnt~\.9h~Uldbe 1:!J,620' g. t~r a' weight. inCretlSD o~ 2!,470 d.
, ~ ~ i

It rosulto trom tho relation of food intake to the w8ight in-
~ '. . '.

..' .'

oreaae that thc teeding index of soa trout 10 about 5.1i !hum.
• . • .' I

it lßJ oOllewha~. leaD than that of salmon. ~t would indl0o.to that
•. I ,., , ' .. . • '

/DeD. trout uti11ze food olightly botter than 8almon~ Applying
,

a foodiD! index 80 determlnG.d, let UD attemp1;.to dotho the
- '.

/

,.
\ .
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•
total food demand of a otock of DOU trout fcedlnß in thc De~~ ,

. ,

Untortunately'tharo.aro no otatieticnl data'on Doa traut cat-
, . ,

, ...
chos in tho. Balt'to'" Attempts were thcrofore made ostimato

them on tha basis of Tarlous data availablo~ In thio manncr

thc maan annual sea trout catohen -in 196& - 1~fI~ were eatimated

at 11815 tons1 Our inveBtig~tions indicated that these 'cntches

were,compooed cf 5 age groupae ~heir welght, number,of fieh
, "

and weight of food tnkon up by' theao flah are' presentcd in'

~ablo 4,.,

·:rable 4

--;

."'Marine .
W~l~t Mean weigll"t .Number 01' \'Iolgb"t or

age ." of flab of aan. ' Dea trout ' utl1ized
grcupa caught trout . caught food Itl• • •Itl .Ig/ . .
-

A 0+ '0"'7 ,0.44 1587 277 2/.24-
-

'15~l~76'J:. 1+ 26.26 '1.1' '291 9450

.A~ 57-.26 67.86 - 3781 179-t5 346.08
",

- 'A"" 15.15 17.9$ 4546 3949 91'.54
.... ' '

• ~ 4+ 0';96 '1'.12 7042 159 5'.71,.
1,

'.I. 0+ -U+ 100~OO 118'.50 - 3820 '31786 604'.33) ...
.

, .
!~OBt cf' the sea traut waro caught in their third yaar

of marine lUe Ik 2+"-" Flah in thoir oecond yo~ of marine ,1Ue
- '

constltutod, a comparatlvcly numorouB group I JA 1....1.. O'ver 600 tons

of food werG taken in b,y'flohin all -tho ago groupa of whicb
, ,

tbo catchoBwore cons~ltutodj Howovor, thoso soa ~out, whlch

were ol1minated from thc stock aB tho rcsult oi no.turall'llorta-,
, . '

11ty and aloo the adult fiah.vhich migrated to therlvera,ßhould

be included ~ong' thoas"utilizing ~ood~

•
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Thero are no npoclnl invcatigatlonoon natural morta~

lity,' of Ben' trout in tha D~a'. Ao aoa trout lead a li:te oimi­

lU' to that of -salmon, wo aaaumo atter Oarlln that in' the .

:first yoar mortal1..ty. attalna ~, in the oaoond - 5~'''' !rho' ',..,

a~optiDg of thoa~ Taluoo anablos a'rough ~aloulatlonof tho

food maos, taken in by juvenile aea trout prior tothoir
, "'. .
elinl1n~tion·':fro. tho otoc1C~' !rho annual natural and art1!'l- I

, , ,

olalproductlon,ot Boa trout smoltö in the laotdeoado was
, '

ost1.Jlated nt '50' 000 indiTidualo.·' Natural mortaliVi resulted .
, ~ . . '. -. , \-.:' .

in a 1080 of about.280 000 indlTldualstnthe tirst ye~~

!o simplit,y calculatlono'itwao aosumed,that,thaso flsh:fod
. I'.

fors1x montho reaohing a mann weight of '00 g., the~ total
. ..~. ' .

.maoothusbeing 84 tonB~ App1y1ng the fbAding'index ofS.1·. , . . .
it'was oaloulated that in order to reaoh this mas8 the~had'

preB~ablY taken in:428tcino'of foodl About '500 fioh ~ied '

ao the rosult of natural mortali~ in the SGoond yoar~ ~heir

mean weight '1ncroaoe was about 1700 g. !hus tho amount ol. . . .. . .
. food taJcon in by thooofioh waa / ;500 x 1700 x' 5.1/ about,

, ,.'0 tonsti1
, . ,

, .
It wao 8stimated on thc baal0 of Polish oatohes that

, . .
the mean mas~ of soa trout enter1ng the rivors' in 1966-1975

, '.. .
waD about 40 tono'. Aga1D, basing on' the teoding index l,t waD ..

oaloulated tha1t to naoh -thl" masa:, theoe flah took in abou't
- " , I

204,- ton~ of food in the 8oal~' On' "thc baais of the aboTe cal-

culationlt followa that the Boa trout ~hich,vero theobjoot'

Qf tiahingin tho aemand rivora,utilized 808 tons ~!tood. .. .

in tho 08a1 Onthe othor hand, fich'elimlnated :trom the

I

"
."

\
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io thc b~omae~ ct olupeoids
. . .. ..,...

,salmonide in the sea~

, \

, .

, :

'. . '"
,stock duo to natural,morta11t.y, took in about 458 tons' ef feodl

. . . \ . . . .: > ~ " .' . i
Thuo 1~66,tonmor food ware requirod to produoc .158.5 tonm of,,.,
fish caught.· Foed intake, "'hieh can "be defined a~ 'a: natural

. . ~ ~ \ .

loss,' constitutco:a considcrable part of thio a::1ount ,'1"6.2'/0/.
. : '\. ,

In'thc years 1966-1975 thc ~can annual catoh of salmen
.... ~ . - .'

and se~ trout in Boa, and 'rivcrs renountcd to ~74~" tons~ " :.
"

Acoording te eur oaleulations durlng the procesB ofproduction

of thio mas~, 2~, 180 ton~ ettood wer~ utilized, including-
,. .~

19:970 tons of clupeolda. Tho question a.risca aa to ~Olt large..
conatituting thc,food base for

, I

. .
AcoordtDg to. the ~ICES Working Group on the Asseasment

ofPelaglc Stook~ in thc Baltio in thc are~ of thc Baltio froa

I thc ~oon~ ~as~ to thc' G~ of Finl~d in the YCara'197o~1977,
tbo mcan annual biocUOB ~r. sprat in all ago groupa amounted·te

1553~1 th~us;tons. Moat or, thc s~at 8;2~8thous~ton=1 '53~6~i,
, I

inbabited tbc Gdansk, aild Gotland Basina. Aocording to tho same". ' ',' , '. . . '

eouroe in the aren rrom the :Boltm..inoluding theGul:t ef Bethnia.
\ ',' , " ' , :. ' , . ' ' . ,', '.

the herring biomasB:: amounted to 2(08+3 thouDI~'tonsI1' Herrine' . ' .
" .. : "ß~,'V> ' .

o~oür' main1y.r in th!J areas, o:.t' \the .Gulh. of Bornho1m, Gotia~d

. and~~i~ia I' 191~~7 :thousiton= - 7~~5~/~' Henee the ,total :
• ' , . 'Q.. .

biomass o:.t' clupooida~wa8 ',961.4 thous~tono~ From the eompari~'
, ,

Bon .o!' data oonoerning tho intake o! olupeoids by aalmonids;
. ".. ~ . r _. .'.. -

and thcir biomacß1 in the Balt~c it reaulto that sa:2.monidu:-
. ~ . .

uti1.ize barel.y"o.5:'.o! thc. bipIl1aa8 ot,thene WO apeoiea.~he
.' . ~. . '. ., , " \", '. "

data on cod ara also lnteresting, a~theDe fiah feod on the,~ ,

clupeo~d8~zaiaeho~ski /1977/ eotimated thc ~i~~as~ e~j~vo -,

, nile, oed 10~II aga gr~upsl to bo. 161';698 tons' and adult !ish~
.' ~ ,".. i I ", "_ _ •

!'eeding mainly: 'on tieh. - to be 320,346 tonn.' fhe maan total .'

cod.biomass: in the,years 1972 ~ 1974 amounted to 48Z,044 tonB~ .. :
'. ~ .
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Aooording to the author thc annual food intnkeby cod. '''',

"in aJ.l :the, aga gr'oups ';as ,2,180.5 thousi tons" 1ncluding

670,678 tons' of olupaoidlT. 1t 'would thU8 appean',theit of,

th~ total biomas8 of 01up~01dsJ ood ut:il1zes 16.~. There­

fore cod are,the'aain predator~ of 01upeoid8~
" .
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