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The food o f  capelin, M allo tus villosus  ( M ü l l e r ) ,  caught in July and N ovem ber 1993 and in 
June-July  1994 in the w aters north  o f  Iceland was investigated . A to ta l o f  716 stom achs o f 
capelin ranging in length from  2.1 to 20.0 cm were examined. O f these 575 or 80 % were found 
to contain food. Em pty stom achs were m ost frequent am ongst the sm aller length classes and 
more so in w inter than summer. On average the stom ach content was only ca 2 mg dry weight 
in Novem ber, while in June-July it was ca 78 m g dry weight. Copepods were num erically the 
m ost im portant identifiable food com ponent in all length classes, constituting ca 92-99 % in 
July and ca 65-93 % in November. Calanus finm arch icus  ( G u n n e r u s )  was the m ost abundant 
copepod species, ranging in July from  ca 14 to 65 % o f identifiable copepods and in Novem ber 
from  ca 19 to 85 % o f the copepods. C. hyperboreus ( K r g y e r )  was the second m ost numerous 
copepod in the stomachs. W hen the food was considered in terms o f  weight copepods constituted 
71-100%  o f the weight o f  the food in July while euphausiids made up 0-23 %. In Novem ber the 
dry w eight com position o f  the food was generally sim ilar to that observed in July. In term s of 
dry w eight the importance o f  copepods in the diet decreased w ith the size o f  the capelin while 
the opposite was true for euphausiids. The food o f capelin was found to be largely sim ilar to the 
com position o f  Zooplankton in the sea indicating that lim ited food selection was taking place.

O lafur Svavar A stthorsson  & A stthor Gislason, M arine R esearch Institute, Skúlagata  4, P.O. 
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IN T R O D U C T IO N

Capelin is by far the most important pelagic fish stock 
in Icelandic waters (V ilhjálmsson 1 9 8 3 ,1 9 9 4 ) . Further, 
capelin is the most important prey of cod in Icelandic 
waters (M agnússon  &  P álsson  1 989), which is in turn 
the most important demersal fish stock in the area 
(S chopka &  M arteinsdóttir 1994). Changes in the stock 
size of the capelin have been reflected in the growth of 
the cod stock (M agnússon &  P álsson  1 9 8 9 ) thus dem
onstrating its key role in the trophic relations in the 
waters around Iceland.

Commercial exploitation of the Icelandic capelin stock 
began in the late sixties and during the period of its 
exploitation the capelin stock has undergone major 
changes in stock size. The changes in adult stock size 
have been attributed to heavy fishing, but environmen
tal factors also seem to play an important role in the 
annual recruitment (V ilhjálmsson 1 9 8 3 ,1 9 9 4 ) .

Limited information is available on the food and feed
ing of capelin in the waters around Iceland. Sæmundsson 
(1926) mentioned some important food components but 
provided no quantitative data. J ónsson &  F ribgeirsson

(1 9 8 6 ) and P álsson (1 9 7 3 , 1974, 1977), respectively, 
reported on the food of the larvae and the 0-group. The 
only quantitative information available on the food of 
the older age classes of the Icelandic capelin is based on 
material sampled during the autumn and early winter 
months (S igurbsson &  A stthorsson 1991).

The information available on the food and feeding of 
capelin from other boreal and arctic ecosystems is also 
rather limited. Thus the food of the capelin in the Barents 
Sea was investigated by P a n a sen k o  (1 9 8 1 , 1 9 8 4 ), 
P anasenko &  N esterova (1 9 8 3 ), E llertsen & al. (1982), 
A jiab  &  P ushaeva (1991  ) and H use &  T oresen  (1 9 9 6 ), 
while V esin  & al. (1 9 8 1 )  reported on the food of the 
capelin in Canadian waters. Further, ELassel & al. ( 1991 ) 
recently reported on the impact of grazing from capelin 
in the northern Barents Sea.

The present paper presents the first quantitative in
formation on the food and feeding of the Icelandic capelin 
stock as observed during its main feeding period in sum
mer. Such information is an important prerequisite for 
understanding its dynamics and role in the marine eco
system around Iceland.
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Fig. 1. Spawning grounds and general distribution o f  larvae, 
juvenile and adult stock o f  Icelandic capelin (adapted from 
V il h já l m s s o n  1 9 8 3 ,  1 9 9 4 )  and the location o f  trawling sta
tions for stomach samples north o f  Iceland in July and N o
vember 1 9 9 3 . Tile encircled stations further indicate those from 
which Zooplankton was also sampled in July 1 9 9 3 .

M A TERIAL A N D  M ETHODS

The capelin was sampled with a pelagic Harstad trawl on 
the feeding grounds in the subarctic waters north and north
east o f  Iceland (ca 66-69°N, ca 12-26°W) in July and N o
vember 1993 and June-July 1994 (Fig. 1). The trawl had an 
opening o f  approximately 20 m by 20 m and a mesh size o f 
10 mm in the cod end. The trawling time and depth varied 
from several minutes to one hour and from the near surface 
to approxim ately  200 m depth.

From each station an attem pt was made to collect a ran
dom subsample o f 5 fish o f  2 cm length classes 2.1-20.0 cm 
(2.1-4.0, 4.1-6.0, 6.1-8.0 etc.). However, due to the different 
geographical distribution o f  the different length/age classes 
this was seldom possible and usually only a limited part o f  the 
size range could be sampled at a given station. After sampling 
the stomachs were dissected from the fish and preserved in 4 
% formaldehyde-seawater solution until later analysis.

The laboratory analysis o f  the stomachs was som ewhat 
different for the material sampled in the two years. For the 
material from 1993 the content o f  individual stomachs was 
emptied into a petri dish for identification to the lowest taxo

nomic level possible and counting. Finally, the wet weight o f 
the stomach content as belonging to the following five main 
food categories: copepods, euphausiids, amphipods, other food 
groups and unidentifiable remains, was also measured. On the 
other hand, for the m aterial from 1994, only the total dry 
weight o f the stomach content was measured after drying for 
20 hours at 70 °C. In order to make the weightings from the 
two years comparable, wet weights for the material from 1993 
were converted to dry weights using information from M a t t h e w s  

&  H e im d a l  (1980).
The Zooplankton m aterial (Fig. 1) was obtained with a 

BIONESS multiple opening-closing net ( S a m e o t o  & al. 1980) 
having 0.25 m 2 mouth opening and with 200 mm nets. The 
samples were taken in 6 depth intervals from  0 to 150 m 
depth and preserved in 4 % formaldehyde-seawater solution 
until analysed. In the laboratory the Zooplankton was identified 
to the highest taxonomic level possible and counted. For the 
present analysis the samples from the different depth strata at 
each station have been combined into one sample and further 
grouped in to  the fo llow ing  four categories: copepods, 
euphausiids, amphipods and other Zooplankton.

RESULTS

The material sampled in each of the length classes dur
ing tile different cruises is summarised in Table 1. A 
total of 716 stomachs were examined and of those 575 
or 80 % were found to contain food. A marked differ
ence was observed between seasons in the amount of 
food in the stomachs. Thus in July 1993 and June 1994, 
respectively, 91 and 90 % of the capelin examined had 
food of some kind, while in November 1993 only 39 % 
were found to contain food. During November empty 
stomachs were particularly evident amongst the small
est length classes (2.1-10.0 cm).

On average during one calendar day the dry weight 
per stomach in November 1993 was only 2.1 mg, while 
in July 1993 and in June-July 1994 it was 83.8 and 72.0 
mg. Thus tile food in the stomachs was 35-40 times 
greater in summer titan winter. Even though we are not 
comparing stomachs from exactly the same length 
classes (Table 1 ) this clearly demonstrates the marked 
difference in the intensity of feeding between summer 
and early winter.

The percentage composition of the food of capelin in 
terms of numbers in July and November 1993 when 
grouped into four major food categories: copepods, 
euphausiids, amphipods and ‘other groups’ is shown in 
Fig. 2. In terms of numbers Ute food of all length classes 
was dominated by copepods, 92-99 % in July (Fig. 2A) 
and 65-93 % inNovember (Fig. 2B). The percentage of 
tile ‘oilier groups’ in tile stomachs was similar and usually 
around 2 % in July. In November 7-17 % of the stomach 
content consisted of euphausiids in all but tile largest 
length class where no euphausiids were present. Other 
food groups constituted ca 20 % of the stomach content
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of the two largest size classes in November. However, 
as the number of stomachs with identifiable food was 
extremely small (5-8 in length classes 14.1-18.0 cm, 
Table 1) and further as only a few food items were 
found in each stomach the result should be interpreted 
with care.

The composition of the identifiable copepods found 
in the stomachs is shown in more detail in Fig. 3. Of all 
copepods identified to species Calanus finmarchicus 
(G u n n eru s) was the most abundant one. In July it con
stituted ca 14-65 % of identifiable copepods (Fig. 3A). 
In November C. finmarchicus was not identified from 
the largest length class while in the others it constituted 
ca 17-92 % of the copepods (Fig. 3B). In July C. 
hyperboreus (K royer) was the second most numerous 
copepod in the stomachs. However, it was not identi
fied from the smallest size class, while in other length 
groups it constituted ca 14-28 % of the identified 
copepods. C. hyperboreus was generally less abundant 
in the stomachs from November, except for the largest 
length class where it was the only copepod species 
identified. Metridia longa (L u bbock) constituted a small 
fraction (ca 2-6 %) of the identifiable copepods in the 
stomachs of 12.1 -18 cm capelin in July, while it was not 
present in neither the smallest nor the largest length 
classes. InNovember the abundance of A/, longa ranged 
from 0 to 66 %, being highest in the 14.1-16.0 cm size 
class and lowest in the 16.1-18.0 cm size class. 
Pseudocalanus spp. constituted ca 74 % of the copepods 
from the smallest length class in July while it was much 
less abundant in the larger length  classes, no 
Pseudocalanus spp. were identified from the stomachs 
sampled in November. Pseudocalanus spp. is the small
est of the most numerous copepods in the stomachs of 
capelin during summer and Fig. 3A may suggest that 
this species is possibly an important food constituent 
for capelin smaller than the ones analysed from July 
1993. Future studies ought to attempt to get more in-
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Fig. 2. Food composition (percentage number) o f  Icelandic 
capelin in July (A) and Novem ber (B) 1993. The numbers at 
the top o f  the figures show the num ber o f  fish with identifi
able food.

Table 1. Summary according to length classes (cm) o f  m aterial used for analysis o f  the food o f  Icelandic capelin in July 1993. 
Novem ber 1993 and June-July 1994. The num ber and percentage o f  stomachs with some kind o f  food is also shown.

Sampling time

Length classes

2.1-
4

4.1-
6

6.1-
8

8.1-
10

10.1-
12

12.1-
14

14.1-
16

16.1-
18

18.1-
20

Num ber analysed Jul. 1993 5 70 70 65 4
Num ber with food 2 64 65 60 4
°b 40 91.4 92.9 92.3 100

Num ber analysed Nov. 93 4 5 10 33 22 31 23 15
Num ber with food 0 0 0 13 12 18 8 5
°b 0 0 0 39.4 54.5 58.1 34.8 33.3

Num ber analysed Jun.-Jul. 94 2 90 17 20 70 70 70 20
Num ber with food 1 57 16 20 70 70 70 20
°b 50 63.3 94.1 100 100 100 100 100
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Fig. 3. Copepods (percentage number) occurring in the stom
achs of Icelandic capelin in July (A) and November (B) 1993. 
The numbers at the top of the figures show the number of fish 
with identifiable copepods.

formation on the food of the smallest capelin during the 
summer months. ‘Other copepods’ usually constituted 
about 20 % of the total number of copepods in July 
while in November they were less abundant. In July the 
‘other copepods’ consisted of Euchaeta norvegica 
B oeck , E. glacialis H a n sen  and Temora longicornis 
(M ü l l e r ), while in November they were mainly 
Euchaeta spp.

Thysanoessa inermis (K ro yer) and T. longicaudata 
(K ro yer) were the only euphausiids found in the stom
achs and T. inermis was the more numerous one (57 %). 
Two species of amphipods (Themisto libellula M andt 
and T. compressa (GoEs) were found in the stomachs, 
the former was much more abundant (78 %) than the 
latter.

Due to the different size of the different prey groups 
Figs 2 and 3 may give a somewhat misleading picture of 
their actual importance as food for capelin. In order to 
get a further idea of the relative importance of the dif
ferent planktonic groups as food, Fig. 4 shows its con
stitution for four categories (copepods, euphausiids, 
amphipods, and ‘other groups’) in tenus of dry weight.

The copepods were the most important food con
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Fig. 4. Food composition (percentage dry weight) of Iceland
ic capelin in July (A) and November (B) 1993. The numbers 
at the top of the figures show the number of fish with identifi
able food.

stituent also in terms o f weight, but were not as 
dominating as numerically. In July the dry weight of 
copepods was relatively greatest in the smallest length 
class (ca 100 %) decreasing gradually to ca 71 % in the 
largest one (Fig. 4A). The percentage dry weight of 
euphausiids, however, increased with increasing length 
from ca 0 % in the smallest length class to ca 23 % in the 
largest one. Amphipods constituted sim ilarly an 
insignificant part of the dry weight of the smallest 
capelin while in the largest size classes they constituted 
ca 6 % of the food. The food group ‘other groups’ 
contribu ted  insign ifican tly  w hen the food was 
considered in terms of weight. In November the dry 
weight composition of the food was similar to that 
observed in July except that amphipods replaced 
euphausiids as the second most important group in the 
largest size class (Fig. 4B), however, we again stress
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the limitations mentioned above regarding the material 
on the largest length classes in November.

Figure 5 shows the composition of the food of capelin 
from length classes 12.1-14.0, 14.1-16.0 and 16.1-18.0 
cm (5 fish in each length class) from four stations (Fig. 1 ) 
and the composition of the Zooplankton at these same 
stations in July 1993. It is evident that the composition 
of the food of the capelin is generally very similar to 
that in the sea with copepods dominating numerically 
both in the stomachs and in the plankton. At one of the 
stations (Stn 208) ‘other groups’ constituted 23 % of 
the prey items in the stomachs while they were only 1 
% of the animals in the plankton. In this case ‘other 
groups’ were mainly larvacea and this might indicate 
that the capelin were selecting for them particularly. 
However, in this context it is worth noting that at nearby 
stations larvacea were abundant in the plankton and 
therefore their absence in the stomachs may be reflect
ing the patchiness of the plankton or that they were 
eaten in the vicinity o f the station for which the 
comparison is made.

DISCUSSION
In the waters north of Iceland, the spring increase of 
Zooplankton begins at the end of April, reaches a peak 
in late May and gradually decreases to low winter levels 
by November (G islason  &  A stthorsson  1996). This 
seasonal change in the Zooplankton biomass is reflected 
in the feeding activity of the capelin as both much higher 
percentage of capelin had food in their stomachs in June- 
July than in November and much greater amount of 
food was observed in each stomach. Sig u r bsso n  &  
A stthorsson (1991) similarly found the percentage of 
empty stomachs to increase from ca 25 % in August to 
ca 82 % in December amongst capelin caught in the 
waters north of Iceland, and V esin &. al. ( 1981 ) reported 
a lower feeding intensity of capelin in the Gulf of St. 
Lawrence in November and October than during the 
summer months. Further, in the Barents Sea capelin 
does not seem to feed during the period November- 
January (P rokhorov 1965). Several authors have also 
reported a cessation of feeding by spawning capelin 
(V esin & al. 1981; W eiters  1970).

During July copepods were the most important food 
component of the different length classes of capelin 
from the waters north of Iceland both in terms of num
bers and dry weight (Figs 2; 4). Euphausiids were the 
second most important food group and they were more 
important when the food was considered as dry weight 
than in tenus of numbers. Amphipods ranked usually 
third both in terms of abundance and dry weight. 
G islason  &  A stthorsson ( 1996) reported copepods and 
euphausiids to be the most important components of 
the Zooplankton community in the subarctic waters
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Fig. 5. Com parison between the food o f  capelin and the com
position o f  Zooplankton at Stations 178, 198, 208 and 212 
(see Fig. 1) in July 1993.

north of Iceland during the summer and autumn 1993 
and this is reflected in the composition of the food of 
the capelin. Also the comparison between the food of 
the capelin and the composition of the Zooplankton 
(Fig. 5) suggests that the food selection of the capelin is 
fairly lim ited and that they are probably mainly 
consuming the prey which is most abundant in their 
environment at any one time. This is in agreement with 
the consideration that when feeding the capelin mainly 
uses the gili rakers for filtering the food (T em plem an  
1948; P r o k h o r o v  1965; H u se  &  T o r ese n  1996). 
However, as pointed out by H use &  T oresen  (1996), 
due to large size adult krill is likely to be ingested singly 
by biting. Further studies on these two methods of 
feeding in relation to food availability and the size of 
the capelin are of interest.

Our findings on the food composition of capelin in 
the subarctic waters north of Iceland agree largely with 
those reported by other workers. V esin  & al. (1981) 
reported copepods to be numerically the most abun
dant prey of capelin in the Gulf of St. Lawrence, 
whereas euphausiids were dominant in term s of 
biomass. Similarly H assel  & al. (1991), E llertsen  &  
al. (1982) and H use &  T oresen  (1996) found copepods 
and euphausiids to be the main prey of capelin from 
the Barents Sea. Further, when the food of the capelin 
was considered in terms of dry weight the importance 
of euphausiids for the larger size classes became
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evident. Similar patterns of a shift from copepods to 
euphausiids as the capelin increase in length were reported 
b y  V esin &al. (1 9 8 1 ); P anasenko (1984); S ig u r bsso n&  
A stthorsson (1991).

In conclusion the food of capelin in the waters north 
of Iceland is mainly similar to that observed in other 
areas. There were, however, some differences but these 
are hard to evaluate because of lack of information on 
the Zooplankton composition in the sea.
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