
, 

\ '•  , 

„ 
. 	 , 

' 

r  

• 

' 

• 

I 

, 

•î 	 20 pages typescript 
.1 	 • 

FISHERIES ( RESEARCH BOARD OF CANADA 

Translation Series No. 1539 

. 	 , 
Feeding habits and food relations of benthos-eating 

fish in the Gulf of Riga 
(from "Problems of comnierdial hydrobiblogy") 

Original title: Pitanie  i.  pishchevye otnosheniya bentosoyadnykh 
rub Rizhskogo zaliva ("Problemy ProMyslokroi Gidrdbiologii"). 

, 
From: Trudy Vsesoyûznogo Nauchno-Issiedmatel'skogo Instituta 

Morskogo Rybnogo elicigyai.stva  a.  Okeanografii (VNIRO) (Proceeding$ 
of the All-Union Scientific Research Institute of Marine 
Fisheries and Oceanography. 'Publ.' byti Pishchevaya Promyshlemoist, 
Moscow, 65 • 326-336, 1969. 

• Translated by the TranslatiOn BUreau(ms) 
Foreign Languages Division „ 

Department of the Secretary of State of Canada 

Fisheries lites'earc>...8oard.ii:d . canada 
Halifax LaboratOry, 	 •• • 

Marine Ecology''LabOtafory ‘ ,.'DâAriiouth 



INT0'— EN TRANSLA.TED FROM — TRADUCTION .  DE, 

Rus sian  English 

PUBLISH ER — EDITEUR 

Pishchevaya,Promyshlennost 
PAGE.NUMBERS IN ORIGINAL 
NUMEROS DES PAGES DANS 

L'ORIGINAL 
DATE OF PUBLICATION • 
DATE DE PUBLICATION  . 

326736 
VOLUME 

PLACE OF PUBLICATION 
LIEU DE PUBLICATION  

'ISSUE NO. 
• NUMéRO • 

YE.1,R 
ANNEE• 

NUMBER OF TYPED PAGES 
NOMBRE DE PAGES 

DACTYLOGRAPHIEES 1969 65 Mosooli • 
20  

TRANSLATOR (INITIALS) M.S.  TRADUCTEUR (INITIALES) 
Fisheries Research Board. BRANCH OR DIVISION 

DIRECTION OU DIVISION 

Dr. M.S. Mounib, Halifax Laboratory 
Halifax M.S.  

PERSON tIEQUESTI NG 
DEMANDE PAR' 

YOUR NUMBER 
VOTRE  DOSSIER N° 	769..18..14  

DATE OF REQUEST 
DATE DE L A DEMANDE • 15.5. 19 70 

FeD /e3I 

DEPARTMENT OF Tj-IE SECRETARY OF STATE 
TRANSLATION BUREAU 

FOREIGN LANGUAGES 

SECRÉTARIAT D'ÉTAT 
BUREAU DES TRADUCTIONS 

DIVISION DES LANGUES 
DIVISION 	 ÉTRA NG ÈRES 

. AUTHOR — AUTEUR 

Kostrichkina, E.M. 

TITLE IN ENGLISH — TITRE ANGLAIS 

Feeding habits and food relations of benthos-eating .fish in the Gulf of Riga , 
(from "Problems of Commercial hydrobiology"), 
Title 	 Li

ny 
in foreign lanAmage ,(transttratAtI firreUm rhetracte.ra) 

Pitanie i pishchevye otno eruya behtbgoyad 	ru 	zhskogo za 	. 
(Problemy promyslovoi gidrobiologii), 

R5F5RENCE IN FOREIGN  I, ANGUAGE (-NAME OF BOOK OR PUBLICATION) IN FULL. TRANSLITÈRATE FOREIGN CHArACTERS. • 
REFERENCE EN LANGUE ETRANGERE (NOM DU LIVRE OU PUBLICATION). AU  COMPLET. TRANSCRIRE EN CARACTERES PHONETIQUES. • 

Trudy Vsesoyuznogo Nauchno-Issledovatel'skogo Instituta Movskogo Rybnogo Khozycestva 
Okeanografii (VNIRO). 	 • • • 

REFERENCE IN ENGLISH RÉFÉRENCE EN ANGLAIS  

Proceedings of the AllUnion Scientific-Research Institute  of  Marine Fisheries 
and Oceanography (VNIG0). :  

REQUÈFING DEPARTMENT Fisheries (P,1 Forestry  MINIST ERE...CLIENT 
TRANSLATION BUREAU NO: 1244 
NOTRE DOSSIER N° 	  

DATHLCr
ePLETED 

 AC  LE 
-- 

l)TIED1111) 
Oftel 

IRAN 

Only for information 
IIEVISti  

Information soulement 

505.200-10-e ( R EV. 2/6er 



'•DEPARTMENTOFTHESECRETARYOFSTATE 

TRANSLATION BUREAU 

FOREIGN LANGUAGES DIVISION 

CANADA 

Fend 5731 
SECRÉTARIAT D'ÉTAT 

• BUREAU DES TRADUCTIONS 

.DIVISION DES LANGUES. 
UNED1110.DRAti 

ikeie&-elegg 
• . Orgy 

icir Wormation 

• TRA.DUCTION NON REVISÉE •  

ia 'nation se  
CLIENT'S NO. 	 DEPARTENT 	 CITY 

MINISTERE
M 	 DIVISION/BRA/felt 

 No DU CLIENT 	 E 

	

DIVISION/DIRECTION 	 V  

• 
769 -18.4.4. 	Fisheries ec Forestry 	_Fisheries Researe %rased 	_Halifax , N.R....  
BUREAU NO. 	 LANGUAGE 	 TRANSLATOR (INITIALS) 	 DATE 

No DU BUREAU 	 LANGUE 	 TRADUCTEUR (INITIALES) % 

1244 	 Russian  

FEEDING HABITS AND FOOD RELATIONS OF BENTHOS-EATING FISH IN THE GULF OF RIGA.  

Data is - available'in the literature on the feeding habits of certain types 

of fish in the Gulf of Riga (Zheltenkova, 1954; Shurin, 1957; Kestrichkina, 

1962, 1964; Shchukina, 1962; Erin, 1963). • However, there iS little data on their 

feeding relations. The aim of our investigation was te determine the mechanism 

of feeding of benthos-eating fish and their feod'relations, and to clarify 

their utilization of the available food. . 

Wé collected data on the feeding habits Of benthos-eating . fish during 

1960-1964 in various regions of the Gulf o Riga. A total of 4800.digestive 

tracts were analyzed using standard methods (Mànual, 1961). Data on the 

 available food was  kindly . provided,by.A.T. Shurin, while information on the 

distribution of fish was taken from. V.S. Tinasiichukes data and augmented by us, 

• The four-pronged goby Woxocephalus quadricornie L.is. a typical benthos- . 

eating bottom dwelling fish which lives mainly in the deep zones of the Gulf. . 

and does not carry out , extensive.migrations. : 

The weig.ht of food in their stomachs as a . percent of bodyweight is consider-

ably higher  {han  that of other fish, and very.few specimens with empty digestive 

tracts were encountered.  Food of  small speciment (14-17 em) consists primarily 

of Wsis, while that of larger.fish is mainlY Mésidothea entotomon. Goby 

longer than 16-17 cm. eat fish (sprat, telpolit, smelt). The size of food 	. 

eaten by the geby varies considerably, Thue the length of Mésidothea entomon 

varies from 10 to 80 mm, While fish food i& up to  59%  of the length of the goby. 

. 	 .. 	 . . 	 . . 	 . 
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The four-proneed.goby has:little flexibility in its feeding habits' 

(Kbstrichkina, 1964) and the.compOsition of its food is relatively  constant.- 

The minor regional andseasonal variations result:from varying availability 

of food. Thus the increased role . of sprat in the food of the goby . in  'June 

and October, 1962, was related to formations of .spawning  accumulations of 

sprat. IncreaSed consumption Of ysis in the autuldn Coinedeswith the formation 

of theirautumn concentrations. A . reduction in notirishment of thé goby occUrs .  

from the . Spring to the autumn (Table 1). 	• 

• During the course of thé  year goby are basiitaily distributed.independently 

of the location of food, with a direct relationship being observed only in 

June (r = 4 0.62 at P = 0.999). There is n6 relation between the.biomass of' 	. 

the feed benthos and the gOby's nourishment during the difeerent seasons. The 

correlation coefficient between.these variables varied from -9.02 to +0.44 in 

1962-1964. Howéver:thére is a strong negative relationship.betWeen the average 

bottom temperature in the geys* habitat and their:isochreinous.nourishMent during 

the ( different seasonè (r = -0.94 at P>0.995).. Piatlogically this can be (321) 

.explained by the fact that the goby belong to the Arctic.complex (Mikorskii, 

1947) and increased temperature, evidently, redUces their feeding activity. • 
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ni . . 	,  
Mesidot Ilea en tornon • . 	• 	70,16 • 	70,02 	90,20 	79,80 	• 88,48 	79,58 	83,82 	- 	87,26 	79,69 	93,69 	83,88 	94,88 

Pont; ; ..,:tia ternorata . 	. 	0,48 	1,85 • 	- 	0,42 	0,06 	5,85 	1,30 	- 	3,34 	0,19 	0,05 	0,09 

Pontoporeia affinis 	. 	.•. 	0,28 	0,10 	- 	0,03 	0,06 	 0,29 	• 	0,18 	0,20 	0,06 	0,04 	0,06 

3ammarus  locusta 	. • . 	0,02 	 - 	- 	0,04 	- 	- 	- 	- 	- 	0,01 	0,02 

Mysis oculata v. relicta . 	- 	- 	- 	• 6,34 	5,70 	0,07 	2,47 	10,44 	7,80 	0,99 	8,78 	0,10 

rtlysis  muta 	' 	2,47 	20,70 	1,97 	• 	 - 	0,04 	- 	- 	0,53 	• 	0,32 	0,17 	0;04 	0,01 

NeomYsis vulgaris 	... 	 - 	-- 	- 	- 	- 	- 	--- 	0,10 	0,02 	.-I- 

Macoma baltica 	. . . 	 - 	0,23 	 -- 	- 	- 	- 	- 	0,81 	--:; 

CanaKa . ••rrerf-l-i L 	- 	- 	 - 	13,71 	5,31 	1,22 	7,26 	•3,49 	,2,42  • 	 2,86 
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- 	 - 	- 	. - 	0,31 . 	- 	- 	- 	- . 	0,08 - 

Benbzuora e.e(re-. . 	- 	- 	- 	 - 	5,62 	- 	- 	0,27 

ManuA 6bmoic 	1‘f-/../7J 	 - 	 - 	- 	0,40 	- 	0,05 	. 	- 	- 	- 	«0,08 

Tpexftran Komoum. . 	- 	- 	- 	- 	- 	 - 	 0,76 	 - 
r 	 . 
Freonpege.pemiut 	Etne4 

	

pie 4£.4eacTtlymei, 	25,90 	6,41 	4,75 . 	12,85 	5,38 	0,34 	0,87 	0,22 	0,98 	0,02 	1,89 	0,12 

Flpoure..7/.7, eP.'-r.. . I. . 	0,69 	0,91 	. 	1,40 	0,33 	0,27 	0,05 	0,01 	0,01 	0,41 	0,26 	0,04 	0,98 
_ . 	 _ 	. 

0611II4R IIIIAelœr e)000 	• • 	30200 	, 0 	361,0 	187,0 	148,2 	228,2 	149,5 	184,2 	154,4 	. 	292,6 	156,9 	339,2 
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40 	35 	55 	56 	60 	60 . 	120 	47 	172 	113 	149- 	1 
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Smelt Osmerus eperlanus L  on  be classified as pelagic bottom dwelling 

fish by their way of life.and are widely distx4iputed - in the Gulf of Riga. 

Smelt feed on various crustaceans and fish in the Baltic Sea and its gulfs. 

Wbrms and shell fish are absent from their food (Sheveheniya cited by Berg, 

19401 Ebblitskas, 1963; Kostrichkina, 1964, et.al.). 

The most important items in the food of smelt of the Gulf. of Riga are 

various forms of Mysis, especially Mysis oculta v. relicta and M. mixta, and 

sometimes Pontoporeia (Table 2). Benthonic organisms are first found in the 

food when the smelt are 6.0 - 6.5 cm. long. Specimens 9-10 cm long already 

eat nektobenthos. Fish (eêlpout, sprat, small goby) are found in the food 

of medium and large specimens more than 13-14  dm. long. 	' 

The diet of smelt in different regions consists of various foods since smelt 

is very flexible in its feeding habits and when one food is not available can 

switch to another (Kostrichkina, 1964). 

The nourishment of smelt increases•from the spring to the autumn with 

some reduction being observed during the summer months (see Table 2). The 

increased weights of food in stomacbwas % of body weight are normally related 

to the higher percentage of Mysis in the feed. It has been established ' 

that during the autumn and winter Mysis ooncentrate in the deep areas of the 

Gulf and spread out over the entire Gulf in the spring. T hey are widely dis-

persed in the summer (Chekhova, 1961). Study of the number of Mysis caught 

by our auxiliary trawl net, which was attached to the upper frame of the 

botbm trawl net, oonfirmed this data. All this indicates that the variations 

in feeding rate of the smelt are, to a large extent, dependent on the 

availability of Mysis. 

SMelt, like other school fish, feed intensively in areas where they 

accumulate. The effect of bottoM temperatures,. in thèareaswhere'smelt 

' 
, . 	 , 
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exist u on the Variation-in fèed rate is small  (Figure). - 'However T.N.Belyanina 

(1965):observed a more rapid rate of growth as a resUlt of feeding conditions. 

in warm years. : Further study of the biology and:'feeding,habits'of these 

fishes will show whether such a relationship exists for Gulf of Riga smelt. 

te Otibe... e.414,1  

J18  
\ 	• 	l e ' 

6 . 
er/ 

/
/ 

• I 

r 17 e shz-n.  
ee"ki tionfel 

4„ 
. 	 2 10 J'■ 

• • / 	/ 
à - 	• / 

/ 	V 	6 

• à 	1 	. 
• g 	/ 	 - 2  

1 	• 
Y Z if ire et 

Mu/E./bin  ye  
%. 

ew 	tea.; ree 
35■4 	 2 110 • 

Vimetere bj4, 

Seasonal variation of the noutishment index c and bottom temperature: 	• 

A) ellpout, B) smelt; C) four-pronged goby; 1).average weight of food in 

stomachs as %of body weight, 2) average bottom temperature in the areas of 

fish habitation. 

• • Eèipout'Zoarces'viviparus L  is•widely distributed in the Gulf of Riga, 

and is found in both shallow and  deep  areas. It is a bottom-dwelling, benthos- 

eating fish whose food rationjalcludes 24 comp6nents. The main  components are: 



Pontoporeia affinisi Mésidothea entoMon, MaCOMa,baltipa, Mysis oquit..ata v. 

relict& and small goby-Pomatoshistus Minutus:  This fish'eats, the same type 

of food in the area  of. the'  Estonian Islandsandn Pyarnusk Bay (Shchukina, 1962). 

fi,7fTQUIRIIMION.1•11111111111•10M 
. 	 ' 
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IV, V 	X 	 I 	III, IV 	;III 	XI 	W 	VII 	VIII-IX 	IX:---X 	VII . 	X-XI 
Ce 	74.  .2  ° -c 	■  

Mysis oculafz N. reli .cta . 	- 	67,40 	79,90 	- 	10,50 	36,29 	22,93 	50,12 	56,02 	43,20 	57,44 	61,58 	44,56 
'4 ,,, !: I S nnixta  	--- 	31,93 	12,60 	70,00 	68,40 	5 ,56 	13,72 	3,71 	11,83 	15,63 	23,47 	22,57 	13,11 
:eumysis vulgaris. 	. 	___ 	0,44 	- 	-‘ 	12,80 	1,15 	6,24 	1,02' 	14,60 	10,36 	7,02 	2,50 	.7 ; 94 

Pontoporeia affinis 	. 	. 	. 	2,27 	0,13 	1, 50 	8,57 	- 	3,64 	7,53 	16,32 	1,28 	0,54 	0,52 - 	0,46 	2,84 
Pontoporeia femorata . 	. 	65,70 	0,10 	6,00 	• 	8,57 	- 	26,83 	7;54 	- 	0,62 	11,23 	3,86 • 	0,40 	. 5, -1  

[battle Amphipoda . . . 	- 	- 	-- 	0,72. 	0,90 	± 	4,60 	0,27 	0,14 	0 , 04 	0,13 	. 0,06 	4 ,01  
MesiclOthea entotnon 	. 	. 	12,35 	- 	 - 	 -- 	--- 	.+ 	0,24 	•---7 	-0;18 	•:.6,26 
Limnocalanus érimaIdii . 	- 	 - 	 - 	- 	16,47 	0,75 	0,20 	-I- 	2,10 	0,64  ' 	11 ,7  
flpogne Copepoda, Cladoce- 

ra   	- 	- 	- . 	 -- 	-I-. 	0,64 	0,01 	-- - 	0,40 	± 	1 ,0
. e 

__ 	 __ 	 8,66 	8,03 	9;69 	2,55 	-- 	, 
Efflutorage. froV-te. 	 -- 	 -- 	 - 	11,43 	--; 	2,40 	 1,25 
Miunifil 6bamoK 	. . . . . 	 7,40 	 9,63 	- 	4,42 	: 4,47 	 10,36 	7,41  

HeoreePeaunctie . 	is.abi 
e pi 	. . .  	12,68 	- 	. 	10,33 	- 	. 	26,26 	: 0,43 	7;71 	 -.8;90 , 	,, 	 , 

- 	 0,59 	043 	 - 
flepesapiamot ocranag . . 	, 7,10 	 ' 	1,81- 	27' 	2 69 , 	, 	 "7 _ 	. 	 ,  

06110di MIAMI 'hie . g . 	140,2 	. 248,7 	77,4 	61,4 	 41,3 	48,2 	63 , 6 	103,3 	4 	36,6 	136,7=4 , 

illica°111t. liœr"inliX P116'  /1 	41 	« 	40 	 57 	- 43. 	119 . 	138 	98 	236 	480 	129 	 _ 



The size of objects endountered in:tbe'cilei4tiiri2Organs,e eelPout 

varies as followàs 14esidothen entémon fram , 5-to LfO mm, Macema from...2to 15 mm, . 	• 	. 
, - 

mysis from 10 to 25 mm and Pontoporeia fromf te,9.mm. :Shell fish fOrm  a :  

greater portion of the food of large eelpout than of small ones (Shchukinai -H. 

1962). Small goby (30-40 , mm long) and'young eelpout (60-65 mm long) are 

found in the stomachs of fish with a minimum length of 16,5 cm. Larger 

specimens eat sprat. Eelpout normally eats whatever food is available since' 

it has a great flexibility in feeding habits • (Kostrichkina, 1964). 	, 

In spite of the variation in food composition of eelpout throughout 

the year, its basic food during the entire period of study was Pontoporeia affinis, 

The quantity of shell fish,in the food decreases from the summer to the autumn. 

This it a result of the fact that at the beginning of the summer eelpout 

ooncentrates in the northwestern sector of the Gulf where shell fish and 

cray fish form the major part of the bottom fauna. Later eelpout scatters 

throughout the Gulf and occupies large areas where the bottom fauna consists 

primarily of crayfish. In addition, the  ysis portion of the feed increases 	. 

in the autumn when autumn concentrations of Mysis are formed. Worms are 

found in the eelpout's food only in the summer. 

The feeding rate of eelpout also varies regionally and seasonally. 

The maximum and minimum indices occur in June and August-September, 

respectively (Table 3). The low feeding rate in August-September is, 

according to V.S. Tanasnchuk (1963), due to the fertilization of their eggs. 

During this Period a direct relationship between the distribution of 	(331) 

eelpout and P.affinis crayfish (r 	ate . _ 0.999) is also observed. . 

This relationship is oonsiderably weaker ortOtally absent in the other months. 

There Is no definite connection betyeen.thedegree of nourishment -of eelpout. 

and bottom temperature. 
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Kopionue 06.betcrid 	. 	vi. 	 • wit _ 

	

yin 	xi 	Vi 	VI! 	1K 	X-XI 	VII 	X-XI. 	V • 

Macoma baltica 	. . 	. 	. 	19,42 	- 	28,36 	16,12 	12,70 	1,54 	11,79 	5,07 	0,40 
Mytilus edulis 	. . .. . 	6,28 	-- • 	2,91 	- 	- 	-- 	- 	- 	- 
Pontoporeia affinis 	. 	. 	. 	49,51 	23,50 52,48 	33,47 	51,47 	36,22 	36,06 	47;44 	̀-.--:._ 
Pontoporeia femorata 	

. 	
. 	--- 	-- 	' 0,11 	9,58 	0,65 	14,60 	4,47 	2,02 	65.2e 

Pontoporeia 	affinis+P 	 
fernorata 	- 	- 	0,36 	3,55 	-- 	12,43 	1,92 	- 	10,67 

flpoline AmphIpoda . .  	2,35 	- 	0,15 	- 	1,26 	- 	- 	3,95 	- 
Mesidothea entomon . .  	21,13 	- 	9,81 	31,38 20,93 	6,36 22,70 	9,49 	6,50 
Mysis oculata v. relicta , 	0,12 76,50 	+ 	- 	0,62 	1,43 	2,25 	25,84 	5,32 
Mysis rtilxta  	-- 	-' 	± 	0,03 	1,04 22,27 	- 	3,30 	0,88 
Cum 	,  	-- 	- 	- 	2,80 	- 	-- 	7,50 	----; 	-- 
Benetora .14 tIpCtU...t  	- 	 -- 	- 	 2,01 	3,15 	- 	 - 	 -- 
Maim* 6bition 	1   	- 	- 	- 	- 	- 	4,90 13,02 	2,50 	-- 
Ocraixii p 1:46 . .- . . .  	0,41 	+ 	1,39 	--- 	1,29 	- 	- 	- 	- 
Hancryptus spinulosus .  	- 	- 	1,91 	0,54 	6,21 	- 	0,29 	- 	- 
flpointe 	 --1- 	--- 	2,46 	0,18 	0,67 	0,25 	- 	0,39 	7,97 

	

_ 	, 	 
06uxiiti ifflexc, claw  . . 	. 	? 	3,60 	88,24 	27,45 	12,38 	15,73 	19,32 	15,88 	20,91 

• . 
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IUT 	, 	 100 	' 6 	100 	149 	132 	57 	167 	166 
X.4.141,  hey 0-/-  ,erh 
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Pleuronectes plesus trachurus Dunker is a benthonic fish River floeler 

which lives in the coastal areas of the Gulf during the summer and in the 

open waters dUring the cold season. Full-grown flounder feeds primarily on 

shellfish (MIkel'sarr, 1950; Zheltenkova, 1954; Shurin, 1957; Kostrichkina, 

1962; Shchukin, 1962 and others). Benthonic organismS, small Amphipoda, are 

found in the food of the current year's brood, while shellfish occur in the 

food of,two year olds (Mikersaar, 1950). Older flounder (22-24 cm and 

longer) feed almost exclusively on shell fish (Zheltenkova, 1954). 

The basic components of its food in the 'Gulf of Riga are: Macoma baltica, 

Pontoporeia affinis, various Mysidae, and occasionally Mesidothea entomon. 

In addition they eat fish: sprat, small goby, three-spine stickleback. The 

size of the various foods found in the digestive• tracts of flounder are as 

follows: Ma 'coma 3-15 mm, Mesidothea 5-47 mm, Pontoporeia 3-12 mm, Mysidae 

12-15 mm. In certain capes they can swallow even larger items: 12-13 am 
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which are basically shell fish areas and becomé shell fish eaters (Table 4). 
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long sprat were found in the intestines of fish 21 cm long. 	 ' 

The composition of the flounder's food varies depending on its habitat 	 .1 

and the related variation in food base, and is a result of its great feeding 

flexibility (Kostrichkina, 1964). Seasonal changes in the flounder's food, 

which are the major variations, are caused by its migrations. During the cold 

season the flounder lives in deep water and feeds on crayfish which are the main 

constituent of the bottom fauna. In the spring they migrate tothe coastal zone, 
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The diet of flounder  living in deep waters throughout the year does not - 

experience any sharp . changes.00nsisting only of crayfish at all times. For 

• 

example, ,in July and November 1963 f  in the Kolka-Rukhnu region1 98.7 - 97.7% 

of the food intake of flounder odnsisted of.two types of Pontotiooreia . at a depth 

of 30 m.. Pontoporeia . femorata was  thé  predominant species found  in. the 

intestines- in July., while in October it was P. affinis. 



Nourishment of the flounder varies with the season (see Table  -4). It 

feeds most intensively, during the summer (11.104heltehkova, 195). 	(352). 	' 

Its nourishment-  varies  from year to year. Thus - ih 1962  and 1963 the average 

weight of food in stomacbsas .% of body Weight:for aly-October were 122.8 ° /000 

and 118.00 /000, reàpectively. . This is -evidently à result of different tempera-

ture conditions during . these:years. Bottom teMperature was 1.3°  higher.in  1962 : 

• than in 1963 1 . 	This indicàtes'a tendency to better nourishment of the flounder: 

in warm years. ,It is . knowh that the féedihg conditionsi.along With other 	, 

factors, lave  -a significant effect on the grOwth . rate of floupder. The direct - 

relationship between the growth rate Of. the flounder  and the temperature 	I 

conditions during its feeding„ period established by K.A. Zemskayà (1961)"are 
- 

dOnfirmed by mar data. 

Vimbà viMba.vimba L  is a transient fish of the Gulf of Riga, Its largest 

concentrations are Observed at.the southern and eastern-coasts of the Gulf. 

The coastal zone is its feeding area. There is little published data about 	. 

the feeding habits of this fish. It is known that in rivers (Nyamunas River) 

it eats  the larvae Of hironomids, caddis flies, shell fish and other invertebrae 

(Kublitskas, 1962). Vimba east crayfish, polychaete and shell fish in the 

Gulf of Kursk (Kublitskas,. 1959, 1963) 	The main food of vimba  in the Gulf ' 

of Riga is %coma baltica, Corophium volutator, BathyPorea pilosa, Pontoporéia. 

affinis. 	 • 

A regular variation in the nature and intensity of feeding of vimba is 

observed durinF theyéar -.(Table 5). Thé significahce of warm mater complex 

crayfish Corophium and Sathyporeia inthe food decreaàes from summer to autumn 

1. Tata.of Gidrometsluzhba. 



while that of cold ater complex crayfish Mesidothea and Pbntoporeia increases. 

This variation is a result of the dynamics of the food base and the migration ' 

of the vimba. Vimba use food which is available to them - at a given time 	, 	= 

because of their feeding habit flexibility (Kostrichkina, 196 )). It feeds 

most intensively during the summer (June -JulY). This is confirmed by the 

studies of L.I. Spirinova (1960), whose data indicate that 50% of the annual 

weight gain of the vimba occurs during June-August. 

Food relations of fish.  Intensified feeding relations between the varisCus 	- 

fish species occur as a result of their use of the same food. Due to lack 	 ' 

of complete data in studying the food relations of benthos-eating fish of the Gulf 

of Riga, we calculated only the similarity indices of food composition by A.A.. 

Shorygins (1962) method. As an example we Will examine the food relations 	 1 

of fish during 1961 (Table 6). 

During the spring (April-May) four-pronged goby, smelt and eelpout are 

the main inhabitants of deepwater areas of the Gulf, while flounder and vimba 
• 	 • 

remain primarily - inthe slallow waters: The maximum  Coincidence:of feeding  

grounds 1 (65.5%) at that time was observed for smelt and goby, with flounder 

and vimba feeding in approximately the same spots. The feeding areas of other 

fish coincide to a lesser degree (34.5%). There is little similarity between 

the food of the goby, smelt and eelpout2 , which eat cold water compleX 

crayfish (Mesidothea etomon, Pontoporeia affinis, Pontoporeia famorata, 

Mysis oculata v. relicta, M. mixta) and fish (see Tables 1, 2, 3, 5). Pronged 

goby, smelt and, evidently, eelpout3  by genesis belong to the ,ffletkepArctic oCean 

complex (Nikoleskii, 1947; Lishev, 1950). 

1. We considered coincidence of feeding grounds to be  the  simultaneous occurrence 
of fish in trawl catches. 

2. Due  to lack of data on the feeding of eelpout during the spring of 1961 we 
used data from 1964 when the maximum food similarity (FS) index for these 
fishes did not exceed 14.4%. 

3. We considered eelpout to belong be the Arctic complex based on the similarity of 
. its way of life to that of other oold water fish of the Gillf of Riga. Although 

eelpout isimore of a ware water fish than goby it is not found in warm sout.haen 
seas. 

2:: ■•=,..à■k»aLim 
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According to G.V. Nikorskii (1953) the greatest difference 

composition occurs between representatives of efferent faunal complexes. 

Therefore the insignificant similarity in food of the goby, smelt and eelpeut 

is quite reasonable. Flounder and vimba which eat shell fish and crayfish of 

the warm water complex (Corophium volutator, Eathyporeia pilosa, Gammasus 

lucusta and Neomysis vulgaris) and less frequently those of the cold water 

complex and fish, have a considerably larger FS coefficient. These fishes 

differ in origin: flounder is a sea inhabitant,of the Arctic (Nikolekii, 1947), 

while vimba is, evidently a ponti Çaspian dweller. ThisAmmaains the large 

food similarity indices. 
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The distribution of fish varies somewhatÈePM -the suinmer-(June-4gust)'''':' 	'P , 

to the Spring; joby, smelt and eelpout are found in the open areas, while 

flounder and vimba, as well as eelpout,,occUr.in the CoaStal areas. The 
41•441 	 - 

general pattern of dionide4r ema in s the same, while'the ratio: of individual 	- 
. 	 - 

components Varies. The coincidence of feeding_grounds of fish living ,in the , 	• 

open areas of the Gulf was more than 60%. The habitats  of the other fieh 

also coincided to a large extent. The FS Coefficients Of the first group 

of fish were small. . The relative similarity of food of.goby and,éelpout is 

caused by the-greater consumption of MesidOthea entotomipy eelpout. It - shoU14. ,  

however be noted that goby prefer a larger sise of . Mesidothea entotomon 

(4-6 cm) than éelpeut (172 cm).> The food .relations Of the'ségeond group  of  

fish are closer. .Thé maximum FS coefficient . .(58.1%,,,Table 6) ie.observed for. 

eelpout and vimba Which eat Macoma Corophium and other Amphipoda.'  

The  fish distribution changes in the autumn (Octéber-NoVeMber). When . 

the water cOols off flounder:leave the coastal area for  the deep  water,. whil&. 

vimba and eelpout depart fromthè coasts. The food  of the goby, smelt, eelpout - 

and flounder,  living in the open areas of the Gulf at this time,' consists Of 

the same.components as during the other seasons -inthese regiens, ,  but the 

similarity of food increases.. The maximum-similaritye coefficient ebserved. 

in the smelt and eelpout (48:4%), While that of the flounder and eelpout is 

37'.7% (Table 6). This is a result of the greater consumption of Amphipoda 

by smelt and of Mysis and Amphipoda by other fish. 

The increased similarity of food within one faunal complex is in this case, 

evidently, a result of good availability of food for the fishes. A concentration 

of Mysis occurs in deep waters in the alit:limn (Chekhôva, 1961): 

*  I  believe that there is an error in the Russian text: it refers to the fill 
coefficient where  I  believe the similarity coefficient is-meant. 



food relations of the fish. Thus in the •summers of 1961 and 1962 eelpout•• 

vimba apd ellpout-goby had the most similar food composition. The FS 

coefficients were higher in 1961 than in 1962. 

• : 

• 

- • 

Due to the yearly variation in.fOod base and  fish diStribution their _ _ 	_ 

food Composition varies each year. This -ierefiected . in  a_certain Variation  in 

CONCLUSIONS. 

Examination of the use of benthonic fauna of the Gulf of Riga by belthos-

eating fish shows that all organisms, except-mature Balanus improVisus and large 

Mytilus edulis, are eaten by fish. The major role is played by the bulk forms 

of invertebrae: Macoma baltica, Pontoporeia affinis, P..femorata, Corophium 

volutator, Bathyporeia pilosa, ysis oculata v. relicta..M. mixta, Neomysis 

vulgaris, Masidothea entomon. 

However the consumption rate of these organisms varies throughout the year. 

Warm water crayfish C. volutator and B. pilbsa as well as shell fish M. 

baltica are consumed at a higher  rata  during the-spring-summer season, when the 

main feeding of flounder, vimba and eelpoUt occurs. Cold water crayfish are 

eaten at a high rate throughout the yestr9> particularly during the autumn. 

We do not have at our disposal detaaed in1ibrmation about benthos production 

of the Gulf of Riga. It is known only that sonie increase in bonthos biomass. 



SSR, 1959. 

. 	. 	 . _ 	. 
occurs from  the summer to the autumn (Shurin91.9■5)i)Thià'leadatO : the' 

conclusion  that fish fattening Occurs as a r,fibliWe-oply partial use OUbenthOe. 

production. 
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