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ABSTRACT 

Data on feeding intensity and stomach content of cod , Green-

land halibut and American plaice obtained in spring-summer •bot-

tom fish surveys carried out on the Grand Newfoundland Bank we-
re presented. Length composition of main food objects of abun-

dant commercial fishes has been examined. American plaice along 
with cod and Greenland halibut was shown to be also an active 

consumer of capelin. 

INTRODUCTION 

Studying of trophic interrelations between commercial fishes 

and their quantitative estimation give an opportunity to pre-

sent functioning of marine ecosystem as united whole. Necessi-

ty in similar information grows while fisheries intensity inc-

reases in general since it is a base for multispecies.popula-

tional analysis and regulation of fishery on its basis. 

Transition from single species to multispecies populational 

analysis is possible only detailed long-term data on trophic 

- interrelations between commercial fishes inhabiting vast areas 
(whole area of any species) by all seasons are available. Infor-

mation on predator size preference relative to different prey 

species is of a great importance when modelling interspecific 
relations. 

Materials presented in the paper characterize the peculiarities of 

feeding of the Grand Newfoundland Bank abundant fish species - cod, 
Greenland halibut and American plaice n spring. Analysis for size 
preference of the species mentioned is the focus of attention. 



MATERIAL AND METHODS 

Materials on feeding of abundant commercial fishes have been obta-

fined in cruise conducted by RV "Vilnyus" in April-May 1991. Besides 

traditional field analysis for feeding the quantitative-weight ana-

lysis for feeding of cod, Greenland halibut and American plaice 

from Div. 3LNO has been done. 

Samples for the quantitative-weight analysis for feeding of abundant 

commercial fishes have been obtained over the whole area surveyed 

(Fig.1). The data have been treated in the cruise. Size, weight, sex 

and gonad maturity stages have been determined in fish collected for 

the analysis. Food objects - fish, squid, shrimp, crab, euphausiids 

and hyperiids were determined , if possible, to a species, other crus-

taceans - to order or suborder ; sponge, Actiniaria, polychaetes, 
mollusks, Ophiura, Ascidiacea and other organisms - to higher tax a. 

When treating much prominence was given to the size of food objects 

when treating. Size of strongly digested fish was estimated )Y a 
length of its 	spine. After sorting and measuring a food object was 

dried on filtering paper and weighed by taxonomic groups. 

To characterize the fish feeding intensity the total and partial 

indices of stomach fullness were calculated: relationship between 

the total weight of food (or weight of any food object) and fish bo-

dy weight , expressed in 0 / 0 0. Daily dynamics of fish feeding was 

determined by variations of the total indices of stomach fullness 
per a day. 

Total material obtained in Divs. 3LNO and treated by quantita-

tive-weight method in the cruise is presented in Table 1. 

RESULTS 

Tables 2-16 present the preliminary results from analysis for 

feeding of commercial fishes. As can be seen from the tables 

all the three species, the feeding of which has been analysed 

in the cruise, 	were active consumers of capelin. Besides cape- 

lin the total food objects for species given are sand eel; crabs, 

shrimp, hyperiids, Gammaridae and euphausiids. Therefore, the com-

parative analysis of pressure from cod, Greenland halibut and 
American plaice predation upon the food objects given is of essen-

tial interest. Biomass values for food objects being in sto-

machs of commercial fishes (with allowance for their stock and 

size composition) evidence a comparative intensity of predation 

pressure(Table 17). As can be aeon in the table the pressure from 

American plaice predation upon capelin stock proves to be quite 

comparable to a pressure from halibut predation as well as from 
cod in the south of the Grand Newfoundland Bank. 

According to observations from the previous years the size compo-

sition of capelin from stomachs of abundant commercial fish spe- 
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cies, as a rule, reflect the size structure of capelin population. 

By the data on trophic analyses 60% of abundance and over 70% of ca-' 

pelin biomass consumed by predators on the Grand Newfoundland Bank 

in April-May 1991 are presented by fish 13-16 cm long , which,,appa-

rently, make up a spawning stock bulk for this year (Table 18). 

CONCLUSION 

The analysis showed an importance of fish food in American plaice 

feeding to be significant in spring. In particular, American plaice, 

along with cod and Greenland halibut, is an active consumer of cape-

lin. Apparently, the pressure from American plaice predation should 

be considered when estimating natural mortality of capelin in future. 

Conclusion about prevalence of fish 13-16 cm long in feeding of abun-

dant commercial fishes on the Grand Newfoundland Bank is a main re-

sult of the analysis conducted. By the results from acoustic survey 

capelin from the size group given did not practically manifest itself, 

however, its availability in fish feeding evidences its existence in 

population. 

TAF77 1. Total number of stomachs obtained in Divs. 3LN0 

in April-May 1991 and treated by quantitative -

weight method 

Species Div. TOTAL 

   

30 	: 	3N 	: 	31, 

Cod 213 235 416 864 

Greenland halibut 54 143 315 512 

American plaice 77 169 55 301 
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TABLE 9. Abundance and size composition of cod in 
cod food in Divs.3N0 (recalculation per 
100 stomachs from each cod size class) in 
April-May 1991 

Cod ,_ : Cod length, cm • . : 
. 	I length , 

cm 12 -14  : 15-17: 18-20 : 21-23 : 24-26 
n 

: 27-29 

45-53 6 6 6 18 16.6 
90-98 80 80 18.9 
99-107 20 130 40 40 230 20.4 
108-116 30 60 30 I0 130 20.2 
117-125 14 43 14 71 19.5 
126-134 25 25 19.5 
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TABLE 10. 	Frequency of occurrence of different food 
objects in food of Greenland halibut on 

Grand Newfoundland Bank in April-May 1991 
(by results from field analysis for feeding) 

. 

Area 	:but 

• 

:Bali- :  :No.of 	
Frequency of occurrence , 

• % of total number of stomachs • 

. 
: Empty 

stomach:. % :size, 
.cm 

:sto- 	• 	: 	• : machs :Euphau:HyperiAmphi!Shrimp Squid: Capeline:  . . 	:siids :ids 	:pods 	: 	• 	• 	• • • 	. 	• 	• • 

18-23 	19 	- 	- 	- 	.. 	- 	31.6 57.9 
24-29 	55 	1.8 	5.4 	- 	1.8 	- 	43.6 45.4 

3110 30-35 	61 	3.3 	1.6 	- 	3.3 	- 	54.1 42.6 
36-41 	91 	- 	- 	- 	I.I 	- 	43.9 54.9 
42-47 	69 	- 	1.4 	- 	- 	- 	30.4 68.1 

24-29 	40 	- 	- 	- 	22.5 70.0 
30-35 	118 	- 	- 	4.2 	0.8 	0.8 	15.2 74.6 
36-41 	176 	- 	- 	2.3 	3.4 	I.I 	15.9 75.6 
42-47 	113 	- 	- 	- 	0.9 	1.8 	14.2 79.6 

TABLE 11. Weight composition of food of Greenland halibut 
on the Grand Newfoundland Bank in April-May 1991 

(by results from quantitative-weight analysis for 
feeding) 

• :Mean 	:  Weight,% of total weight of food in st, 
weight of 

	

Area • 	
••____ I:  .:. _. . •  . Capelin 

Bali; No.of  
stomac food in hl 

• Eu ha-.W710e &myth, snr, 	:Ca 
size,. with 	usnds ids ii=1-77--114°Bquid: • 

•on •  good 	: stomach,: 	 • 
g 

3N0 

18-23 
24-29 
30-35 
36-41 
42-47 

6 
28 
28 
27 
14 

5.40 
5.36 
8.47 

15,17 
23.91 

- 
0.4 
0.2 
- 
- 

- 
0.2 
- 
- 
- 

- 
- 
- 
- 
- 

- 
0.3 
0.2 
0.3 
- 

- 
- 
- 
- 
- 

I00.0 
99.1 
95.3 
99.2 
87.7 

31, 

24-29 
30-35 
36-41 
42-47 

9 
2 5 
34 
15 

6.02 
6.26 
8.81 

14.75 

- 
- 

- 
- 

- 
- 
- 
- 

- 
3.4 
2.3 
- 

- 
- 

6.4 
2.1 

- 
0.2 
I.I 
3.4 

100.0 
95.0 
90.2 
66.9 
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18-23 	47 8.5 25.5 
24-29 221 4.5 12.2 

3L 30-35 241 3.7 5.8 
36-41 196 3.1 0.5 
42-47 74 2.7 4.0 

2.1 2.1 2.1 2.1 
- 0.9 - 2.3 2.3 

1.2 - 4.1 3.3 
1.5 1.5 5.1 7.6 

- - 6.8 4.0 4.0 

63.8 
78.7 
80.4 
79.6 
75.7 
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TABLE 13. Frequency of occurrence of different food objects 
in feeding of American plaice on the Grand Newfound-
land Bank in April-May 1991 (by results from field 
analysis for feeding) 

• 	: Frequency of occurrence , 
Area :Plaice:No.of •% of total number of stomachs 	: Empty 

:size, :stomac4s Pol4Gohi :-6uPna :AmPnliOrab; CaoiSand 	stomachs, 
cm : 	• 	musiidepods 	- *chaetes ura 	lin 'eel 

12-17 	33 	- 30.8 15.4 15.4 - 	- 7.7 	46.2 

	

18-23 123 2.4 6.5 5.7 11.4 0.8 8.1 8.9 	59.3 
3N0 24-29 294 2.4 10.5 6,1 	5.8 - 3.7 3.4 	68.0 

30-35 200 2.0 8.5 2.0 	- 0.5 4.5 8.0 	72.5 
36-41 	92 	- 10.9 2.2 	- 2.2 ,4.3 6.5 	69.6 
42-47 	82 	- 	6.1 	- 	2.4 1.2 1.2 4.9 	80.5 
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TABLE 14. Species composition of food in American plaice 
on the Grand Newfoundland Bank in April-May 1991 
(by results from quantitative-weight analysis for 
feeding) 

Area :Plaice:..!o.of -:Mean :Weight.% of total food weight  
. 	• 	• 	• size, :stomachs:weight:pol  -. ... . 	: 	r.„- 7 upniEupha:Ampbi .Crabs: cm 	:with 	:o£2°"ichaetis 	: usiidppods 	.lin . • :food 	:in stoi- 	. 	: ura  	eel ▪ • 	 • 	• . 	. 	:mach,g: 	. 	. 	. 	. 	. 	. 

	

12-17 	25 	0.27 	12.1 61.8 18.0 - 	- 	8.0 

	

18-23 	31 	1.70 	- 	0.3 14.4 2.1 0.2 52.4 25.0 

	

3NO 24-29 	24 	1.68 4.4 4.3 20.7 2.9 - 31.2 31.5 

	

30-35 	16 	4.24 0.3 1.6 0.2 	- 	- 18.8 74.7 

	

36-41 	5 	3.18 	- 	3.4 0.1 0.2 0.1 70.2 25.9 

	

42-47 	5 	2.08 	- 	6.0 	- 	0.2 0.4 20.3 53.8 

	

18-23 	4 	0.94 	- 94.1 	- 	- 	- 

	

24-29 	12 	1.66 1.3 39.0 	- 	- 23.3 36.0 
3/. 	30-35 	9 	3.00 1.3 7.5 	- 	0.2 - 59.3 31.7 

	

36-41 	14 	11.43 	- 	- 	- 	0.1 0.9 48.6 49.9 

	

42-47 	4 	3.39 	- 	- 	- 	- 16.3 52.2 31.5 
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TABLE 17. Total biomass' of different food objects in 
feeding of abundant commercial fishes on Grand 
Newfoundland Bank in April-May 1991 

• 
Area 

: 

• Weight of food objects,t 
Fish 	:cape- :Sand 
species 	:lin 	:eel 

:Crabs :Shrimp ;Hype-:Gamma- :Euphau-
: 	:riids:ridae 	:siids 

Cod 	81.0 41.6 28.4 1.5 0.7 0.8 0.3 
Greenland 
halibut 	14.2 0.026 0.003 - 0.009 
American 

3N0 plaice 	40.3 44.9 0.08 1.5 9.8 

Total for 135.5 
area 

86.5 28.5 1.5 0.7 2.3 IO.I 

Cod 	2852.0 627.5 163.9 88.3 27.5 23.4 0.076 
Greenland 
halibut 	37.8 0.75 - 0.38 - 
American 

3L plaice 	48.8 43.8 2.3 - 0.09 

Total for 2938.6 
area 

671.3 166.2 89.05 27.5 23.87 0.076 

Total for 3074.1 757.8 194.7 90.6 28.2 26.2 10.2 
Grand Nfl 
Bank 

actual weight 
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Fig. 1. Capelin occurrence in feeding of abundant commercial fishes 
on the Grand Newfoundland Bank 

1 - sampling for quantitative-weight analysis for feeding; 
2- capelin occurrence in cod stomachs; 
3 -capelin occurrence in Greenland halibut stomachs; 
4 -capelin occurrence in American plaice stomachs. 
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