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Abstract
The feeding of capelin  ( M a llo tu s villosus) c a u g h t  in A ugust, 
N ovem ber a n d  D ecem ber 1989 in th e  w a te r s  n o r th  of Iceland w as 
investiga ted . A to ta l  of 1240 s to m a ch s  of capelin  ran g in g  in 
leng th  f ro m  3-19 c m  w e re  exam ined . Of th ese  504 or 41% w ere  
found  to be w i th  food. E m p ty  s to m ac h s  w e re  m o re  f re q u e n t  
a m o n g s t  th e  sm a lle r  len g th  classes an d  w ith in  a  g iven size class 
th e  p e rce n tag e  of e m p ty  s to m a c h s  f u r th e r  inc reased  fro m  August 
to December, e.g. for 5-7 a n d  15-17 c m  fish f ro m  c. 60 to 98% 
a n d  f ro m  25 to 82%, respec tive ly . In A ugust th e  s to m a c h  
c o n te n t  of th e  sm alle s t capelin  (3-9 cm ) w as  d o m in a te d  (c. 75%) 
b y  th e  sm all copepod O ithona  spp. w hile  in D ecem ber C alanus 
fin m a rc h ic u s  (c. 60%) a n d  uniden tif ied  calanoid  copepods (c. 40%) 
w e re  m o st a b u n d a n t  in th is  size class. On th e  th r e e  sam pling  
occasions C. fin m a rc h ic u s  w as  m o s t  n u m e ro u s  (c. 60-90%) in th e  
s to m a c h s  of capelin  of in te rm e d ia te  size (9-13 c m ) . Calanoid 
copepods w e re  m o st n u m e ro u s  in th e  s to m a ch s  of th e  la rgest (13- 
19 cm ) capelin  d u r in g  A ugust (C  fin m a rc h ic u s , M etrid ia  s p p ., 
un iden tif ied  ca lanoid  copepods) a n d  N ovem ber (C  fin m a rc h ic u s ,
C. h yp erb o reu s, un iden tif ied  ca lanoid  copepods). In December, 
ho w ev e r, euphausiids  (m a in ly  T hysanoessa  in e rm is) d o m in a te d  
(70-100%) b y  n u m b e r  in  th e  la rgest size classes. Clearly th e re  
w as  a  sh ift f ro m  sm a lle r  to la rg e r  food i te m s  a n d  also th e  
s to m a c h  c o n te n t  b e c am e  m o re  d ive rse  as th e  capelin  b ecam e  
la rger. An investiga tion  of th e  diel ch an g e  in s to m a c h  fullness 
d e m o n s tra te d  tw o  m a m  peaks, one a t  08-12 h r  a n d  a n o th e r  one 
a t  16-20 h r .  F u r th e r ,  d u r in g  th e se  tw o periods th e  s ta te  of 
digestion of th e  food w a s  also lowest.



Introduction

Capelin, M a llo tu s villosus, is b y  fa r  th e  m o st im p o r ta n t  pelagic 
fish s tock  in  th e  w a te r s  a ro u n d  Iceland. F u r th e r ,  th e  capelin is 
also th e  m o s t  im p o r ta n t  p re y  of th e  cod in Icelandic w a te rs ,  
w h ic h  in  t u r n  is th e  m ost im p o r ta n t  b en th ic  stock in th e  a re a  
(M agnússon  an d  Pálsson 1989). In tens ive  fishing for capelin 
began  in t h e  la te  sixties an d  du ring  th e  period of its exploitation 
th e  cape lin  h as  undergone  m a jo r  changes  in stock size 
(V ilh já lm sso n  1983, 1984a, 1984b). The changes in ad u lt  stock 
size h a v e  p a r t ly  been a t t r ib u te d  to h e a v y  fishing b u t  
e n v i ro n m e n ta l  fac to rs  seem  also to h a v e  p layed  a n  im p o r ta n t  
role in t h e  a n n u a l  r e c ru i tm e n t .  The changes  in th e  stock size of 
th e  capelin  h a v e  been reflec ted  in th e  g ro w th  of th e  Icelandic cod 
stock (M agnússon an d  Pálsson 1989) a n d  th u s  d e m o n s tra t in g  its 
key  role in  th e  tro p h ic  re la tions  m  th e  w a te r s  a ro u n d  Iceland.

M a n y  asp ec ts  of th e  fisheries biology of th e  Icelandic capelin  
h a v e  been  stud ied  in considerable  deta il (see V ilh já lm sson  1983, 
1984a). H ow ever, v e r y  lim ited  in fo rm a tio n  is ava ilab le  on th e  
food a n d  feeding of th e  capelin  a ro u n d  Iceland. S aem undsson  
(1926) m e n tio n e d  im p o r ta n t  p r e y  i te m s  b u t  p rovided  no 
q u a n t i t a t iv e  d a ta .  More r e c e n t ly  Pálsson (1973, 1974, 1977) an d  
Jónsson  a n d  Fridgeirsson (1986), re spec tive ly , p resen ted  
q u a n t i t a t iv e  in fo rm a tio n  on th e  food of th e  0 -g ro u p  an d  la rv a e , 
w hile  no q u a n t i ta t iv e  stud ies h a v e  h i th e r to  been m a d e  on th e  
food of th e  older y e a r  classes. S im ilar ly , on ly  a lim ited  
in fo rm a tio n  is ava ilab le  on th e  food a n d  feeding of capelin  in 
o th e r  boreal a n d  a rc t ic  ecosystem s. The food of th e  capelin  in 
th e  B aren ts  Sea w as  in v es tig a ted  b y  P an asen k o  (1981, 1984), 
P anasenko  an d  N estro v a  (1983), a n d  E llertsen  e t al. (1982) w hile  
Vesin e t  al. (1981) rep o r te d  on th e  food of th e  capelin  in 
C anadian  w a te rs .

Detailed in fo rm a tio n  on th e  food of th e  capelin  in Icelandic 
w a te r s  is a p re req u is i te  for u n d e r s ta n d in g  its d y n a m ic s  a n d  role 
in th e  m a r in e  eco sy s tem  a ro u n d  Iceland, The p re se n t  s tu d y  w a s



u n d e r ta k e n  as a n  in itial s tep  in th is  d irection.

Material and methods
The capelin  w a s  sam pled  b y  a pelagic H arstad  t r a w l  a t  17 
s ta t io n s  n e a r  a n d  off th e  shelf edge n o r th  of Iceland (c. 67-68° N) 
d u r in g  A ugust, N ovem ber a n d  December 1989 (Fig. 1). The t r a w l  
h a d  a n  opening of a p p ro x im a te ly  20m x 20m a n d  th e  m e sh  size 
in th e  cod end  w a s  10 m m . The traw lin g  speed w as  
a p p ro x im a te ly  2.5 kno ts  w hile  traw lin g  t im e  a n d  d ep th  v a r ie d  
f ro m  se v e ra l  m in u te s  to one h r  an d  f ro m  th e  n e a r  su rface  to 
a p p ro x im a te ly  200 m  dep th , respective ly .

At each  s ta t io n  a n  a t t e m p t  w as  m a d e  to sam ple  a r a n d o m  
su b sam p le  of c. 50 fish fro m  each  of th e  th r e e  age classes (0, I, 
U -group) w h ich  c o n s t i tu te  th e  bulk of th e  Icelandic capelin  stock. 
H owever, th is  w a s  n o t a lw a y s  possible an d  so m e tim es  only  one 
age class (lim ited  p a r t  of th e  size range)  could be sam pled , A fter 
sam pling  th e  v e n t r a l  side of th e  capelin  w a s  c u t  open an d  th e  
fish p re se rv e d  in 5% fo rm a l in - s e a w a te r  solution for la te r  s to m a c h  
c o n te n t  analysis . In th e  la b o ra to ry  th e  capelin  w a s  leng th  
m e a su re d ,  th e  s to m a c h  c u t  free an d  its fullness index e s t im a te d  
using th e  following su b je c t iv e  scale:

0 = e m p ty  s to m a c h  to a p p ro x im a te ly  5% full,
1 = s to m a c h  fullness 5-25%,
2 = s to m a c h  fullness 25-50%,
3 = s to m a c h  fullness 50-75%,
4 = s to m a c h  75-100% full.

A fter ev a lu a t io n  of fullness, th e  s to m a c h  w as  c u t  open a n d  
digestion index for th e  food e s t im a te d  using th e  following scale:

1 = food fre sh  a n d  com ple te ly  undigested ,
2 = food v i r tu a l ly  undigested ,
3 = lim ited  digestion a n d  food i te m s  could still be

identified to species or groups,
4 = food h igh ly  digested a n d  difficult to  recognize to

species or groups,



5 = s to m a c h  c o n te n t  unrecognizable,
F ina lly  t h e  s to m a c h  c o n te n t  w a s  em p tied  in to  a p e tr i  dish for 
id en tif ica tio n  to  th e  lowest taxonom ic  level possible a n d  counting . 
W h en  possible C alanus fin m a rc h ic u s  w as  f u r th e r  grouped in to  
d e v e lo p m e n ta l  stages a n d  th e  leng th  of th e  la rgest p lank ton ic  
groups (e. g. euphausiids) m e a su re d .  Below th e  re su lts  fro m  th e  
s to m a c h  c o n te n t  ana ly ses  a re  p re se n ted  for 2 cm  leng th  classes.

Results
The le n g th  d is tr ib u tio n  of th e  capelin  f ro m  w h ich  s to m a c h s  w ere  
sam p led  d u r in g  th e  p re se n t  s tu d y  is s u m m a r iz e d  in Figure 2. A 
to ta l of 1240 s to m a ch s  w ere  ex a m in e d  an d  of those on ly  504 or 41 
% w e re  found  to h a v e  food of som e kind. E m p ty  s to m ac h s  w e re  
p a r t i c u la r ly  e v id en t am o n g s t th e  sm a lle s t leng th  classes (3-5, 5 - 
7, 7-9 cm )  a n d  only  in A ugust w e re  th ese  found to h a v e  food to 
a m a rk e d  e x te n t .  For each  leng th  class th e  p roportion  of e m p ty  
s to m a c h s  inc reased  f ro m  A ugust to  December. Thus, in th e  5-7 
c m  len g th  class, 60% w e re  e m p ty  in A ugust w hile  in 98% w ere  
e m p ty  in th is  size class in Decem ber. S im ilarly , in th e  15-17 cm  
leng th  class, th e  p e rce n tag e  of e m p ty  s to m a c h  increased  from  
25% in A ugust to 82% in Decem ber. F u r th e r ,  th e  e s t im a te d  
s to m a c h  fullness did decrease  as th e  a u t u m n  progressed, being 
on th e  a v e ra g e  1.3, 1.4 an d  0.3 in A ugust, N ovem ber an d  
D ecem ber, respective ly .

In A ugust th e  s to m a c h  c o n te n t  of th e  sm alles t leng th  groups 
(3-5, 5-7, 7-9 cm ) w as  d o m in a te d  (c. 70-80%) b y  th e  sm all 
copepod O ithona  s p p . , w hile  o th e r  sm a ll copepods ( O ncaea 
borealis, P seudoca lanus elonga tuè) a n d  un iden tif ied  ca lanoid  
copepods w e re  also found in th e  s to m a c h s  (Fig 3). It should, 
h o w ev e r ,  be no ted  t h a t  in A ugust th e  o b se rv a tio n s  on th e  
sm a lle s t leng th  classes a r e  on ly  based  on m a te r ia l  f ro m  one 
s ta t io n  an d  th e re fo re  th e y  m a y  o n ly  p a r t ly  re f lec t th e  food of 
th is  group. C. fin m a rc h ic u s  w a s  t h e  m o s t  n u m e ro u s  food i te m  
in th e  9-11 a n d  11-13 cm  len g th  classes (c. 50-60%) along w ith



M etrid ia  spp. a n d  un iden tif ied  calanoid copepods. The m a jo r i ty  
of th e  un iden tif ied  calanoid  copepods w e re  p robab ly  C. 
fin m a rc h ic u s  a n d  th e re fo re  its im p o r ta n c e  as a  p a r t  of th e  food 
is ev e n  g r e a te r  t h a n  d e m o n s tra te d  in Fig. 3. The n u m e ric a l  
d o m in an ce  of C fin m a rc h ic u s  w as  reduced  to 15-30% am o n g st 
th e  la rg es t len g th  classes (13-15, 15-17 cm ) in  A ugust w hile  
M etrid ia  spp. a n d  un iden tif ied  calanoid copepods re m a in e d  c. 20% 
of th e  food item s. The la rg e r  Zooplankton groups, su ch  as 
T hysanoessa  in e rm is  a n d  un identified  euphausiids , w e re  only 

found in th e  s to m a c h s  of th e  la rgest leng th  classes an d  th e y  
b ec am e  m o re  n u m e ro u s  a t  th e  sa m e  t im e  as th e  n u m b e rs  of C. 
fin m a rc h ic u s  did decrease  (Fig. 3).

In N o v em b er  (Fig. 3) th e  food com position of th e  d iffe ren t 
leng th  classes w a s  m a in ly  s im ila r  to t h a t  observed  in A ugust. C, 
fin m a rc h ic u s  d o m in a te d  (c. 90%) in th e  7-9, 9-11 a n d  11-13 c m  
leng th  classes. C alanus h y p e rb o re u s  w as  re la t iv e ly  a b u n d a n t  in 
th e  13-15 c m  leng th  class (43%) w hile  th e  a b u n d a n c e  of C. 
fin m a rc h ic u s  h a d  d e c re a se d . As in A ugust, th e  food of th e  v e r y  
la rgest capelin  (15-17, 17-19 cm ) in N ovem ber w as  no t 
d o m in a ted  b y  one or tw o  food groups b u t  C. fin m a rc h icu s, 
un identified  ca lanoid  copepods a n d  eu phausiid s  w e re  m o st 
n u m e ro u s .  The euphausiids  (unidentified , T. in erm is, 
M eg a n yc tip h a n es norveg ica ) co n s t i tu te d  <1% of th e  food of th e  9 
-11 c m  leng th  class w hile  th e y  m a d e  up  c. 35 a n d  44% 
resp ec tiv e ly  of th e  a n im a ls  in th e  15-17 a n d  17-19 c m  length  
classes.

In Decem ber (Fig. 3) th e  com position of th e  food w a s  again  
la rge ly  s im ila r  to t h a t  observed  in A ugust a n d  N ovem ber, except 
t h a t  euphausiids  w e re  m o re  n u m e ro u s  t h a n  p rev io u s ly  in th e  
la rgest size classes. Thus C. fin m a rc h ic u s  d o m in a te d  in th e  5-7, 
9-11, 11-13 c m  len g th  classes (c. 70-100%) w h ile  un iden tif ied  
calanoid  copepods w e re  m o s t  n u m e ro u s  (c. 80%) in th e  7-9 c m  
leng th  class. I  in e rm is  a n d  un iden tif ied  eu p h au s iid s  w e re  
equa lly  n u m e ro u s  (40% each )  in th e  13-15 cm  leng th  class w hile



in  th e  15-17 a n d  17-19 c m  leng th  classes T in e rm is  d o m in a te d . 
Most of t h e  un identified  euphausiids  p robab ly  belonged to 
T  in e r m is  w h ic h  f u r th e r  em phasizes  th e  im p o r ta n c e  of th is  

species a s  th e  food for th e  la rgest capelin  n o r th  of Iceland.
Pelagic am p h ip o d s  {P a ra th e m isto  spp. ) c o n s ti tu ted  20% of th e  
a n im a ls  in  th e  13-15 c m  len g th  class w hile  th e y  w e re  no t 
reco rded  f ro m  o th e r  leng th  classes. A single 0 -g ro u p  capelin  w as 
reco rded  f ro m  th e  s to m a c h  of 7 c m  capelin  collected in 
D ecem ber.

In F igure 3 th e  re su lts  of th e  ana lys is  of th e  food of th e  
capelin  w e re  p resen ted  on th e  basis of n u m b e rs .  However, due 
to  th e  d if fe ren t size of th e  d iffe ren t p r e y  groups th is  m a y  give a 
s o m e w h a t  m isleading p ic tu re  of th e ir  a c tu a l  im p o r ta n c e  as  a 
food. Thus, in o rd e r  to get a  b e t te r  idea of th e  re la t iv e  
im p o r ta n c e  of th e  of th e  d if fe ren t p lank ton ic  groups as a food for 
th e  capelin , Fig. 4 show s its co n s ti tu t io n  for 4 m a jo r  categories 
(copepods, euphausiids , am ph ipods  a n d  o th e rs)  bo th  in t e r m s  of 
n u m b e r  a n d  w eigh t, The convers ion  f ro m  n u m b e r  to w e ig h t 
w a s  based  on ow n m e a s u r e m e n ts  (Sigurdsson, unpub lished  data) 
an d  in fo rm a tio n  f ro m  th e  l i t t é r a t u r e  (Bogorov 1959). W hen  th e  
food is considered in t e r m s  of w e igh t th e  t ra n s i t io n  in its 
com position (from  copepods a n d  to euphausiids)  as  th e  capelin  
g row  beyond c. 11-13 c m  is c lea r ly  d e m o n s tr a te d  (Fig, 4).

Diel changes in th e  s to m a c h  fullness of capelin  w ere  
in v es tig a ted  b y  grouping th e  d a t a  in to  4 h r  periods accord ing  to 
th e  t im e  of sam pling  a n d  ca lcu la tin g  for each  period th e  m e a n  
fullness index for th e  capelin  ex am in e d . The d a ta  a re  lim ited  for 
c e r ta in  periods, b u t  n e v e r th e le s s  som e changes  a re  ind ica ted  
(Fig. 5). Thus, as ju d g ed  f ro m  th e  s to m a c h  fullness, th e re  
a p p e a red  to be tw o  periods of m a in  feeding a c t iv i ty ,  th e  f irs t  one 
in th e  m o rn in g  (08-12 h r )  a n d  th e  second one in th e  a f te rn o o n  
(16-20 h r ) .  The tw o  m a in  peaks  coincided w ith  th e  su n r ise  a n d  
su n se t  in N ovem ber a t  66° N.

In a s im ila r  m a n n e r  th e  m e a n  digestion index w as  also



ca lcu la ted  for each  four h r  period (Fig. 5). A p p a ren tly  th e  
digestion w a s  lowest a t  08-12 h r  an d  a t  16-20 h r ,  or a t  
a p p ro x im a te ly  th e  sa m e  t im e  as w h e n  th e  s to m ach  fullness w as  
a t  a  m a x im u m .  A se co n d ary  low in th e  digestion w a s  also 
observed  d u r in g  00-04 h r  w h e n  s im ila r ly  a  slight inc rease  
o cc u rred  in  th e  s to m ac h  co n ten t,  The genera lly  low s ta te  of 
digestion a t  th e  t im e  w h e n  th e  food o cc u rred  in la rgest q u a n ti t ie s  
in th e  s to m a c h s  reflec ts  t h a t  th e n  it h a d  only  re c e n t ly  been 
consum ed . F u r th e r ,  th is  also suggests t h a t  th e  observed  d iu rn a l  
ch an g e  in s to m a c h  fullness is reflecting  a  t r u e  p a t t e r n  in th e  
feeding a c t iv i ty  of th e  capelin.

Discussion
The p re s e n t  m a te r ia l  w as  sam pled  n o r th  of Iceland a t  ab o u t th e  
t im e  w h e n  th e  ju v e n ile  an d  a d u l t  capelin  r e t u r n  f ro m  th e ir  
s u m m e r  feeding m ig ra t io n  in to  th e  s o u th e rn  G reenland Sea. The 
re la t iv e ly  h igh  p roportion  of e m p ty  s to m ac h s  (Fig, 2) ind ica tes  
t h a t  a t  th e  t im e  of sam pling  th e  s u m m e r  feeding period w a s  
a l re a d y  com ing to a n  end  a n d  t h a t  th e  Zooplankton stocks w ere  
p ro b ab ly  being depleted. F u r th e r ,  am o n g s t  th e  m a tu r in g  capelin 
th e  low food co n su m p tio n  could also been  re la te d  to th e  
d ev e lo p m en t of th e  ovaries  a n d  p re p a ra t io n  for th e  spaw ning  
(Vesin e t  al. 1981). S im ilar  to th e  p re s e n t  findings Vesin e t  al, 
(1981) re p o r te d  t h a t  69-85% of th e  s to m a c h s  of >14 c m  capelin  
sam pled  in O ctober-N ovem ber in th e  Gulf of St. L aw rence  w e re  
e m p ty  an d  in th e  Barent. Sea capelin  does no t feed du r in g  th e  
period N o v e m b e r - J a n u a r y  (P rokhorov  (1965) as re fe r re d  to by  
W in te rs  1970). A lm ost all of th e  sm a lle s t  ind iv iduals  (0 -g roup , 3- 
9 cm ) found  to  h a v e  food in th e i r  s to m a c h s  w e re  ca u g h t  in 
A ugust, Possibly, th is  reflec ts  t h a t  th e i r  seasonal feeding period 
is s h o r te r  th a n  t h a t  of th e  la rg e r  le n g th  classes w h ic h  kep t on 
feeding a t  a low level also in N o v em b er  a n d  Decem ber, This 
m a y  be a t t r ib u te d  to th e  seasonal d y n a m ic s  of th e  sm all 
copepods such  as O ithona  spp. on w h ic h  th e  sm a lle s t  capelin



a p p e a r  to  depend for food. F u r th e r  studies involv ing  c o n c u r re n t  
s to m a c h  a n d  Zooplankton sam pling  a re , how ever, needed to 
a n s w e a r  questions such  as th is . Pálsson (1973), w h o  similarly- 
e x a m in e d  th e  s to m a c h  c o n te n t  of 0 -g roup  capelin  sam pled  
n o r th w e s t  of Iceland in A ugust, no ted  re la t iv e ly  h igh  percen tag e  
of e m p ty  s to m a c h s  (40%).

The food of th e  capelin  n o r th  of Iceland w as  s im ila r  du r in g  
th e  th r e e  sam pling  periods (Fig. 3). Thus, th e  sm a lle s t capelin  
(3-9 cm , 0 -g roup) fed m a in ly  on sm all copepods ( O ithona spp, 
d o m in a tin g ) ,  capelin  of in te rm e d ia te  size (9-13 cm , I-g roup) 
co n su m ed  la rge ly  C. fin m a rc h ic u s . The la rgest size classes (>13 
cm ) fed on C. fin m a rc h ic u s , euphausiids  a n d  am phipods. 
N um erica lly , th e  euphausiid s  d o m in a te d  only  in th e  la rgest size 
g roups (13-15, 15-17, 17-19 cm ) in December. W hen  th e  food 
w as  considered  in t e r m s  of w e ig h t th e  im p o r ta n c e  of euphausiids  
for th e  la rgest size classes in genera l b ec am e  m o re  ev id e n t  (Fig.
4). F ro m  bo th  th e  Gulf of St. L aw ren ce  a n d  th e  B a re n ts  Sea, 
Vesin e t  al. (1981) a n d  P anasenko  (1984), respec tive ly , observed 
th e  sa m e  genera l p a t t e r n  of a  sh ift f ro m  copepods to euphausiids  
as th e  capelin  leng th  increased .

In t e r m s  of w e ig h t E llertsen  e t  al. (1982) re p o r te d  ca lanoid  
copepods (47%), euphausiid s  (33%), S a g itta  eleg a n s (10%) an d  
P ara th e m is to  a b y sso ru m  (6%) to be th e  m o s t  im p o r ta n t  
c o n s t i tu e n ts  of th e  food of 14-16 c m  capelin  f ro m  th e  B a ren ts  
Sea. Except for S. eiegans, th e se  a r e  th e  s a m e  food groups as 
observed  to be m o s t  im p o r ta n t  in th e  s to m a c h s  of capelin  of 
s im ila r  size (13-15) f ro m  th e  w a te r s  n o r th  of Iceland, h o w ev e r ,  
th e i r  re la t iv e  im p o r ta n c e  is s o m e w h a t  d iffe ren t. Thus, 
euphausiids  co n s ti tu te d  74% of th e  w e ig h t of th e  food of capelin  
n o r th  of Iceland, w hile  copepods a n d  am p h ip o d s  ( P ara th e m is to  
spp .)  m a d e  up  15 a n d  11%, re sp e c tiv e ly  (Fig. 4). The tw o  s tud ies  
w e re  conduc ted  a t  d if fe ren t t im e s  a n d  th e re fo re  d ifferences in 
th e  food com position m a y  be expected . F u r th e r ,  due  th e  to  
p a tc h y  d is tr ib u tio n  of th e  m a jo r  p r e y  o rg an ism s  considerab le



Variation in their quantities in th e capelin stom achs is likely to 
be observed.

Pálsson (1973) found A c a rtia  spp. to be th e  m o st n u m e ro u s  
(60%) food i te m  in th e  s to m ac h s  of 4-6 cm  capelin  la rv a e  he  
ex a m in e d  f ro m  th e  w a te r s  n o r th  of Iceland. In th e  p re se n t  
m a te r ia l ,  h o w ev e r ,  on ly  a single A c a rtia  spp. w as  reco rded  f ro m  
s to m a c h  of a capelin  in th e  11-13 c m  leng th  class. P robab ly  th is  
is re la te d  to  th e  fac t  t h a t  A c a rtia  spp. is a  n er it ic  species an d  
m o s t  of Pálssons (1973) s ta t io n s  w e re  ta k e n  in re la t iv e ly  shallow  
w a te r  co m p a ired  to th e  p re se n t  m o re  offshore sam pling.

Two peaks, a t  08-12 an d  16-20 h r  a n d  w h ich  a p p ro x im a te ly  
coincided w i th  su n r ise  an d  su n se t,  w e re  ev id en t in th e  a u t u m n  
a n d  w in te r  feeding a c t iv i ty  of th e  capelin  n o r th  of Iceland (Fig.
5). During th e  period M ay to A ugust Vesin e t  al. (1981) s im ila r ly  
observed  m o rn in g  a n d  even ing  peaks in th e  feeding a c t iv i ty  of 
capelin  in th e  Gulf of St. L aw rence , w hile  sam ples  f ro m  October 
a n d  N ovem ber suggested on ly  one feeding peak  a t  m id d a y , Vesin 
e t  al. (1981) p o s tu la ted  t h a t  th e  sh if t to  a  single feeding peak w a s  
possibly re la te d  to  th e  com bined  effect of colder t e m p e r a tu r e s

an d  sh o r ten e d  d a y  length . On th e  o th e r  h a n d ,  P anasenko 's  
(1981) s tud ies on th e  feeding r h y t h m  of capelin  in th e  B aren ts  
Sea in A ugust d e m o n s tra te d  a  single feeding m a x im u m  in th e  
m orn in g . A p p aren tly ,  m u c h  m o re  detailed  s tud ies  involv ing  
in te n s iv e  s to m a c h  sam pling  of th e  capelin  a n d  s im u lta n eo u s  
m o n ito r in g  of Zooplankton desities a n d  d is tr ib u tio n  a re  needed  in 
o rd er  to u n d e r s ta n d  its feeding d y n a m ic s  in a rc t ic  a n d  su b a rc t ic  
w a te rs .

Acknowledgements
We th a n k  th e  c rew s  of th e  r e s e a r c h  vessels B ja rn i S aem u n d sso n  
a n d  A rni F ridriksson a n d  th e  colleagues a t  th e  M arine R esearch  
In s t i tu te  for th e i r  a s s is tan ce  d u r in g  th e  sam pling  of th e  m a te r ia l .  
We also th a n k  A. Gislason a n d  H. V ilh já lm sso n  c o m m e n t in g  on 
th is  p a p e r  an d  G .S .Jonsson  for th e  d ra w in g  of Fig. 1.



References
Bogorov, B.G. 1959. On th e  s ta n d a rd isa t io n  of m a r in e  p lank ton  

in v e s t ig a t io n s . In  te rn a  tio n a le  R e v u e  d e r  g esa m  te n  
H ydrobiologie  44, 621-642.

E llertsen, B., A. Hassel, H. Loeng, F. Rey & S. T jelm eland . 1982. 
Ecological investiga tions  in th e  m a rg in a l  ice zone in th e  
B a ren ts  sea th e  s u m m e r s  1979 an d  1980 (In N orwegian, 
English s u m m a r y ) .  F isken  og H a v 3, 31-83.

Jónsson , E. & E. Friôgeirsson. 1986. O bservations on th e  
d is tr ib u tio n  an d  gu t co n ten ts  of fish la rv a e  an d  
e n v i ro n m e n ta l  p a r a m e te r s ,  s o u th -w e s t  of Iceland.
In  te rn a  tio n a i C ouncil fo r  th e  E xp lo ra tio n  o f th e  Sea. C. M. 
1986/L: 36. 22 pp.

M agnússon, K. & Ó.K.Pálsson. 1989. Trophic ecological 
re la tionsh ips  of Icelandic cod. R a p p o rts e t P roces­
v e r  b a u x  d es R eu n io n s C ounceil in te n a tio n a i p o u r  l'E xp lo ra tio n  
d e la  M er 188, 206-224.

Panasenko , L.D. 1981. D iurnal r h y t h m s  a n d  ra t io n s  of capelin  
feeding in th e  B a re n ts  Sea. In  te m a  tio n a i C ouncil fo r  th e  
E xp lo ra tio n  o f th e  Sea. C. M. 198l/H:26. 15 pp.

Panasenko , L.D. 1984. Feeding of th e  B aren ts  Sea capelin.
In  te m a  tio n a i C ouncil fo r  th e  E xp lo ra tio n  o f th e  Sea. C.M. 
1984/H:6. 12 pp.

Panasenko , L.D. & V.N. N esterova. 1983, S to m a c h  fullness an d  
condition fac to r  of capelin  u n d e r  d iffe ren t food supply .
In  te rn a  tio n a i C ouncil fo r  th e  E xp lo ra tio n  o f th e  Sea.
C.M. 1983/H:24. 14 pp.

Pálsson, O.K. 1973. N a h ru n g s u n te r s u c h u n g e n  a n  den
J u n g e n s ta d ie n  (O-Grüppen einiger F isc h a r te n  in is länd ischen  
Gewässern. B e ric h te  d e r  D eu tsch en  W issen sch a ftlich en  
K om m ission  fü r  M eeresfo rsch u n g  23, 1-32.

Pálsson, O.K. 1974. Inv es tig a tio n  on th e  food of y o u n g  fish 
(0 -group) m  Icelandic w a te r s .  (In Icelandic, English 
s u m m a r y ) . N â ttù ru fræ ô in g u r in n  44(1), 1-21.

Pálsson, O.K. 1977. Feeding of y o u n g  fish (0 -g roup) in Icelandic 
w a te rs .  (In Icelandic, English s u m m a r y ) . H a fra n n so k n ir  10, 
11-17.



S aem u n d sso n , B. 1926, íslensk d y r  I, F iskarn ir  (Pisces 
Islandiae) (in Icelandic). B ókaverslun  Sigfúsar 
E y m u n d sso n a r ,  R eyk jav ik . 583 pp.

Vesin, J .P . ,  W.C. Leggett & K.W. Able. 1981. Feeding ecology 
of capelin  ( M a llo tu s villosus,) in th e  E s tu a ry  an d  W este rn  
Gulf of St. L aw rence  a n d  its m ultispecies im plications.
J o u rn a l o f th e  F ish eries R esea rch  B oard o f Canada 38,
257-267.

V ilh já lm sson , H. 1983. Biology, a b u n d a n c e  e s t im a te s  a n d
m a n a g e m e n t  of th e  Icelandic stock of Capelin, R it F isk id eild a r  
7(3), 153-181,

V ilh já lm sson , H. 1984a. Íslenskí loönustofn inn  1966-1984 
(The Icelandic capelin  stock 1966-1984). (In Icelandic).
Æ gir 77(6), 290-299.

V ilh já lm sson , H. 1984b. íslenski loönusto fn inn  1966-1984 
(The Icelandic capelin  stock 1966-1984). (In  Icelandic).
Æ gir 77 (7), 338-349,

W in ters , G.H, 1970. Biological changes  in coasta l capelin  f ro m  
th e  o v e r -w in te r in g  to th e  spaw n ing  condition. J o u rn a l o f 
th e  F ish eries R esea rch  B oard  o f C anada 38, 257-267.



12

30' 25
72

70' ADULTS —

68 ' M IXED

J u v e n il e s ,j u v e n il e s .

66 '

LARVAI

64'
SPAWNING

AREAS

62'

28° 26° 24° 22° 20 ° 18° 12° 10°

68
«  AUGUST 
A  NOVEMBER 
■  DECEMBER 400

200

66 '
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