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1. TERMS OF REFERENCE 

During t h e  7 1 s t  s t a t u t o r y  Meeting i n  Copenhagen, ICES adopted t h e  
fo l lowing  r e s o l u t i o n  (C. Res. 1983/2:10): 

"The c o o r d i n a t o r s  of t h e  Stomach Sampling P r o j e c t  1981 shou ld  meet 
e a r l y - i n  1984 f o r  f o u r  days  t o  

( ' )  e s t i m a t e  t h e  consumption i n  numbers by age group of e x p l o i t e d  
f i s h  s p e c i e s  by t h e  a v e r a g e  p r e d a t o r  i n  1981 f o r  t h e  v a r i o u s  
s p e c i e s  i n v e s t i g a t e d .  

(") implement speedy exchange of t h e  b a s i c  stomach c o n t e n t  d a t a  on 
t a p e .  

2 PARTICIPATION 
---------------- 

The meeting was h e l d  i n  IJmuiden 
N. Daan (Chairman) 
W. Dekker 
J.R.G. His lop  
S. Mehl 
L. N i e l s e n  
J . G .  Pope 
P. S p a r r e  
J. de  l a  ~ i l l e m a r ~ u e  
T. westg%rd 

3 .  ZNTRODUCTION 
--------------- 

from 19 - 2 3  March. It was a t t e n d e d  by: 
- The Nether lands  
- The Nether lands  
- U.K. (Sco t land)  
- Norway 
- Denmark 
- U.K. (England) 
- Denmark 
- France 
- Norway 

O r i g i n a l l y  i t  was in tended  t o  have t h i s  meet ing a s  e a r l y  a s  p o s s i b l e  i n  
1984 i n  o r d e r  t o  p rov ide  a d d i t i o n a l  guidance t o  t h e  ICES Assessment 
Working Groups i n  u s i n g  t h e  r e s u l t s  o f  t h e  p r o j e c t  i n  term of p r e d a t i o n  
m o r t a l i t y .  Due t o  l o g i s t i c  problems,  however, i t  was n e c e s s a r y  t o  d e l a y  
t h e  meeting t o  a  t i m e  when t h e  assessment  Working Groups d e a l i n g  w i t h  t h e  
s p e c i e s  a f f e c t e d  had a l r e a d y  been o r  were being h e l d .  
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A s  a  consequence t h i s  t a s k  c o u l d  n o t  be e f f e c t e d  and t h e  Group took a s  
i t s  pr imary o b j e c t i v e  t h e  p r o v i s i o n  of t h e  b e s t  p o s s i b l e  e s t i m a t e  of food 
consumption of t h e  average  p r e d a t o r  by a g e  group i n  1981, w i t h  emphasis 
on t h e  p r e y  a g e  d i s t r i b u t i o n  of e x p l o i t e d  f i s h  s p e c i e s ,  a s  i n p u t  f o r  t h e  
Ad hoc M u l t i s p e c i e s  Assessment Working Group meet ing i n  June.  I n  o r d e r  
t o  meet t h i s  a i m  t h e  demands from t h e  assessment  s i d e  were d i s c u s s e d  
( S e c t i o n  4 ) .  

I n  c o n s i d e r i n g  i n  d e t a i l  t h e  a p p r o p r i a t e  procedure  i n  a n a l y s i n g  t h e  b a s i c  
d a t a  and p a r t i c u l a r l y  i n  c o n s i d e r i n g  v a r i o u s  s o u r c e s  of e s s e n t i a l  
a d d i t i o n a l  d a t a  such as prey  age l e n g t h  k e y s ,  i t  was decided t h a t  v a r i o u s  
changes had t o  be made, Al-though i n  p r i n c i p l e  t h e  d a t a  were a v a i l a b l e  i n  
t h e  r i g h t  format  t o  do t h e  necessa ry  c a l c u l a t i o n s ,  i t  tu rned  o u t  t o  be a  
major job t o  do t h i s  by hand and,  w i t h i n  t h e  f o u r  days a l l o -  c a t e d ,  t h i s  
t a s k  cou ld  n o t  be completed. As a  consequence c e r t a i n  members of t h e  
Group had t o  make t h e s e  c a l c u l a t i o n s  a t  t h e i r  own l a b o r a t o r i e s .  A s t r i c t  
d e a d l i n e  of t h e  1st of May w a s  s e t  f o r  i n c l u s i o n  of d a t a  i n  t h e  f i n a l  
r e p o r t .  

4. REQUIREMENTS FROM MULTISPECIES ASSESSMENT 
............................................ ............................................ 

The Ad hoc M u l t i s p e c i e s  Assessment Working Group i s  asked i n  i t s  terms of 
r e f e r e n c e  t o  make t r i a l  r u n s  w i t h  m u l t i s p e c i e s  v i r t u a l  p o p u l a t i o n  
a n a l y s i s  (MSVPA). I n  do ing  t h i s  t h a t  Group w i l l  need t o  have e s t i m a t e s  
of t h e  amount e a t e n  by t h e  v a r i o u s  impor tan t  p r e d a t o r s  inc luded  i n  t h e  
MSVPA and t o  make e s t i m a t e s  of t h e  s u i t a b i l i t y  f o r  consumption by 
p r e d a t o r  a g e s  of t h e  v a r i o u s  p rey  s p e c i e s  and ages .  These two 
requ i rements  must be  met by t h e  i n f o r m a t i o n  t o  be  s u p p l i e d  by t h e  p r e s e n t  
meet ing on t h e  ICES stomach sampling p r o j e c t  1981. 

I n  p r a c t i c e  f e e d i n g  a p p e a r s  t o  f o l l o w  a  s t r o n g  s e a s o n a l  p a t t e r n  due 
perhaps  i n  p a r t  t o  t h e  s e a s o n a l  a v a i l a b i l i t y  of d i f f e r e n t  p rey  (e.g. 
O-group and I-group f i s h ) .  For t h i s  r eason  t h e  MSVPA may need t o  be r u n  
by q u a r t e r s  of t h e  y e a r  and t h e  r e s u l t s  from t h e  1981 stomach p r o j e c t  
shou ld  t h u s  be  s i m i l a r l y  o rgan ized .  I n  a d d i t i o n ,  however, t o t a l  y e a r  
e s t i m a t e s  shou ld  be made a v a i l a b l e .  

The i n p u t  d a t a  f o r  MSVPA can be d e r i v e d  from t h e  e x p r e s s i o n  f o r  t h e  
e s t i m a t i o n  of food s u i t a b i l i t y  c o e f f i c i e n t s  (SPARRE, 1980):  

where s (and i )  = index  of p rey  s p e c i e s  
a  (and  d )  = i n d e x  of p rey  age  group 
j = index  of p r e d a t o r  s p e c i e s  
b  = i n d e x  of p r e d a t o r  age group 
Y = i n d e x  of y e a r  
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C( j , b , s , a )  = r e l a t i v e  consumption of prey ( s , a )  by p r e d a t o r  ( j  , b )  
N ( y , s , a )  = mean s t o c k  number of p r e y  ( s p a )  i n  y e a r  y  
W ( s , a , j , b )  = mean body weigh t  of p r e y  ( s , a )  i n  t h e  stomach of  

p r e d a t o r  ( j , b )  

The r e l a t i v e  consumption C ( j , b , s , a )  i s  g iven  by t h e  consumption of p rey  
( s , a )  by p r e d a t o r  ( j , b )  d i v i d e d  by t h e  t o t a l  eonsumption by p r e d a t o r  
( j , b ) ,  b o t h  i n  weight  u n i t s  p e r  t ime  u n i t .  P r e d a t i o n  m o r t a l i t y ,  M2, i s  
e s t i m a t e d  by 

N ( y , J , b )  * R ( j , b )  * S U I T ( s , a , j , b )  m ( y , s , a )  = cc ( 2 )  

C C N(y,L,d) * W(l ,d , J ,b )  * S U I T ( i , d , j , b )  
j b i d  

where R ( j , b )  i s  t h e  consumption ( g )  p e r  u n i t  t i m e  by p r e d a t o r  ( j , b ) .  

Thus b e s i d e s  i n p u t  d a t a  f o r  t h e  o r d i n a r y  s i n g l e  s p e c i e s  VPA t h i s  v e r s i o n  
of MSVPA r e q u i r e s  a s  i n p u t :  

1: r e l a t i v e  consumption ( C ) 
2: mean i n g e s t e d  body weigh t  of p rey  by p r e d a t o r  ( W ) 
3: consumption r a t e s  ( R  ) 

4.1 R e l a t i v e  consumption and i n g e s t e d  body weights .  .................................................. 

Equa t ions  ( l )  and ( 2 )  a r e  a p p l i e d  t o  y e a r  ( o r  each q u a r t e r  of t h e  y e a r ) ,  
s o  y e a r l y  and q u a r t e r l y  t a b l e s  from which t h e  r e l a t i v e  consumption can be 
d e r i v e d  a r e  requ i red .  

The r e l a t i v e  consumption may be  e s t i m a t e d  by : 

where: T ( j , b , s , a )  = t h e  t ime i t  t a k e s  p r e d a t o r  ( j , b )  t o  d i g e s t  a  specimen 
of ( s , a )  t o  a  degree  where ( s , a )  can n o t  be 
i d e n t i f i e d .  

S ( j , b , s , a )  = t h e  t o t a l  weight  of prey ( s , a )  i n  t h e  stomach of 
j ;  i . e .  t h e  weight  of t h e  p a r t i a l l y  d i g e s t e d  
stomach c o n t e n t s .  

Equat ion ( 3 )  i s  based on a  p r o b a b i l i s t i c  c o n s i d e r a t i o n :  i f  t h e  T's f o r  
l a r g e  p rey  a r e  l a r g e r  t h a n  t h o s e  f o r  smal l  p r e y ,  t h e  p r o b a b i l i t y  of 
f i n d i n g  a  l a r g e  prey i s  r e l a t i v e l y  l a r g e r  t h a n  t h a t  f o r  a  s m a l l  prey.  
S ince  i n  f a c t  t h e  e s t i m a t e s  of T ( j , b , s , a )  a r e  n o t  known a t  p r e s e n t ,  we 
make t h e  assumption t h a t  they  a r e  t h e  same f o r  a l l  i tems and t h u s  eq. 
( 3 )  r educes  t o  
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where S ( j , b )  i s  t h e  weight  of t h e  t o t a l  stomach c o n t e n t s .  Thus, r e l a t i v e  
consumption becomes e q u a l  t o  r e l a t i v e  stomach c o n t e n t s  i n  t h e  c a s e  of 
e q u a t i o n  ( 3 a ) .  

Although t h e  mean number of prey i n  t h e  stomach of a  p r e d a t o r  a r e  n o t  
used a s  i n p u t  t o  t h e  p a r t i c u l a r  MSVPA d e f i n e d  by e q u a t i o n s  ( 1 )  and ( 2 ) ,  
they might t u r n  ou t  t o  be e s s e n t i a l  f o r  a l t e r n a t i v e  v e r s i o n s  of MSVPA. 
However, t h e y  can  be o b t a i n e d  by d i v i d i n g  S ( j , b , s , a )  by 0.5 x W ( s , a , J , b ) ,  

Thus t h e  f o l l o w i n g  two t a b l e s  a r e  r e q u i r e d  f o r  each q u a r t e r :  
1 Mean weight  of p rey  (by s p e c i e s  and age  group) i n  t h e  stomach 

c o n t e n t s :  S( j , b , s , a ) ,  
2 Mean (round f r e s h  whole) body weigh t  of p rey  ( s , a )  i n  t h e  stomach 

of p r e d a t o r  ( j , b ) :  W ( j , b , s , a ) .  

4.2. Consumption r a t e s .  ....................... 

For  each p r e d a t o r  s p e c i e s  and age  group e s t i m a t e s  of t o t a l  consumption 
p e r  specimen a r e  r e q u i r e d  f o r  each q u a r t e r  of t h e  y e a r  ( i . e .  : ~ ( j , b )  = 
t o t a l  consumption of one p r e d a t o r  ( j , b )  d u r i n g  a  q u a r t e r  of t h e  y e a r )  and 
s i m i l a r l y  f o r  t h e  t o t a l  yea r .  

5. PRIMARY DATA ANALYSIS 
........................ 

5.1. Genera l  cornments. ...................... 

A t  t h e  o u t s e t  of t h e  Stomach Sampling P r o j e c t  (ANON.,1981) t h e  v a r i o u s  
s t e p s  invo lved  from c o l l e c t i o n  of t h e  samples up t i l1 t h e  u l t i m a t e  u s e  i n  
m u l t i s p e c i e s  assessment  were d e f i n e d  i n  g e n e r a l  terms ( F i g  1 ) .  Although 
t h e  f i r s t  p a r t  of t h e  a n a l y s i s  of o b t a i n i n g  a v e r a g e  stomach c o n t e n t s  by 
a r e a  and q u a r t e r  and t h e  summation of t h e s e  over  t h e  t o t a l  North Sea i s  
e s s e n t i a l l y  s t r a i g h t  fo rward ,  i n  p r a c t i c e  t h e r e  were s p e c i f i c  reasons  why 
f o r  t h e  v a r i o u s  s p e c i e s  t h e  a c t u a l  procedures  fo l lowed  d e v i a t e d  from t h e  
b a s i c  scheme. Before  t h e s e  d e v i a t i o n s  w i l l  be s p e c i f i e d  i n  t h e  f o l l o w i n g  
s e c t i o n s ,  t h e  main scheme w i l l  be b r i e f l y  o u t l i n e d .  

The b a s i c  s t r a t a  f o r  c o l l e c t i n g  samples were q u a r t e r s  of t h e  y e a r ,  
s t a t i s t i c a l  r e c t a n g l e s  and p r e d a t o r  s i z e  c l a s s e s .  I f  more samples were 
c o l l e c t e d  from t h e  same s t r a t u m ,  t h e s e  samples were added g i v i n g  each  
stomach sampled e q u a l  we igh t ,  

The r e s u l t s  were aggrega ted  by Roundfish Area u s i n g  t h e  abundance ( ~ / h r )  
p e r  s i z e  c l a s s  d e r i v e d  from t h e  su rveys  dur ing  which t h e  stomachs had 
been c o l l e c t e d  a s  a  we igh t ing  f a c t o r .  

During t h e  su rveys  o t o l i t h  samples of t h e  p r e d a t o r s  were c o l l e c t e d  by 
Roundfish Area t o o  and t h e s e  ALK"s were used t o  e s t i m a t e  t h e  c o n t r i b u t i o n  
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of t h e  v a r i o u s  s i z e  groups  t o  t h e  a v e r a g e  stomach c o n t e n t s  by age  group. 
I n  a d d i t i o n  t h e  prey s i z e  d i s t r i b u t i o n s  of e x p l o i t e d  f i s h  s p e c i e s  were 
r e d i s t r i b u t e d  over  t h e  a g e  groups  u s i n g  t h e  same ALK8s. For  prey s p e c i e s  
o t h e r  t h a n  t h o s e  s t u d i e d  a s  p r e d a r o r  a s  w e l l  no s p e c i a f  o t o l i t h  sampling 
p rocedures  had been a r r a n g e d  i n  p l a n n i n g  t h e  p r o j e c t  and t h e r e f o r e  in. 
t h o s e  keys  a p p r o p r i a t e  ALK's had t o  be s e l e c t e d  from o t h e r  sources .  

Before  t h e  age  composi t ions  of p rey  were e s t i m a t e d ,  t h e  we igh t s  of each 
prey s i z e  c l a s s  were a d j u s t e d  by d i s t r i b u t i n g  t h e  u n i d e n t i f i e d  components 
of t h e  d i e t  p r o p o r t i o n a l l y  among t h e  v a r i o u s  i d e n t i f i e d  components, 
t a k i n g  i n t o  account  t h e  l e v e l  of i d e n t i f i c a t i o n .  Thus t h e  complete ly  
unrecognizab le  i t ems  were l e f t  o u t ,  b u t  we igh t s  of u n i d e n t i f i e d  f i s h  were 
a l l o c a t e d  i n  p r o p o r t i o n  t o  a l l  observed f i s h  s p e c i e s ,  u n i d e n t l f i e d  
c l u p e o i d s  t o  h e r r i n g  and s p r a t s ,  e t c ,  S i m i l a r l y ,  t h e  remains ,  which had 
n o t  been a s s i g n e d  t o  s i z e  c l a s s e s  were a l l o c a t e d  t o  t h e  recorded s i z e  
c l a s s e s  w i t h i n  each p rey  s p e c i e s .  

The las t  s t e p  i n  t h e  primary a n a l y s i s  was t o  combine t h e  a r e a s  t o  o b t a i n  
a n  average  q u a r t e r l y  North Sea v a l u e  i n  terms of bo th  average  weigh t s  and 
numbers of prey by age  group p r e s e n t  i n  t h e  stomach of a p r e d a t o r  of e a c h  
a g e  group. The weight ing f a c t o r  of each a r e a  was d e f i n e d  by t h e  su rvey  
index  ( ~ / h r ) ,  m u l t i p l i e d  by t h e  number of s q u a r e s  inc luded  i n  each a r e a .  

The methods a p p l i e d  by t h e  v a r i o u s  s p e c i e s  c o o r d i n a t o r s  i n  p r e p a r i n g  t h e  
1983 ICES c o n t r i b u t i o n s  on t h e  SSP were c r i t i c a l l y  reviewed d u r i n g  t h e  
meeting and i n  o r d e r  t o  g a i n  i n  terms of u n i f o r m i t y  i n  a n a l y s i s  s e v e r a l  
changes have been implemented. A s  a consequence t h e  r e s u l t s  p r e s e n t e d  i n  
t h i s  r e p o r t  may d e v i a t e  t o  come e x t e n t  from t h e  e a r l i e r  e s t i m a t e s  of 
consump t i o n .  

5.2 Cod. ------ 

I n  view of t h e  h i g h  v a r i a n c e s  r e l a t e d  t o  r e s e a r c h  v e s s e l  c a t c h e s ,  from 
which i t  i s  i n f e r r e d  t h a t  s i n g l e  hau1  e s t i m a t e s  of abundance a r e  poor 
e s t i m a t e s  of abundance, t h e  w e i g h t i n g  f a c t o r s  used i n  o b t a i n i n g  average  
s tonach  c o n t e n t s  p e r  Roundfish Area were t h e  s q u a r e  r o o t  of t h e  N p e r  
hour f i s h i n g .  The r a t i o n a l e  f o r  t h i s  approach i s  t h a t  i n  t h i s  way t h e  
f a c t o r  r e f l e c t e d  t h e  d i f f e r e n c e s  i n  abundance w h i l e  n o t  g i v i n g  t o o  much 
weight  t o  a c c i d e n t a l l y  h igh  c a t c h e s .  

S i n c e  t h e  f r a c t i o n  of u n i d e n t i f i e d  f i s h  i n  cod was very low indeed no 
e f f o r t  h a s  been made t o  r e d i s t r i b u t e  t h i s  f r a c t i o n  among t h e  v a r i o u s  f i s h  
s p e c i e s .  The reason  f o r  t h i s  low p r o p o r t i o n  of u n i d e n t i f i e d  f i s h  showing 
up i n  t h e  f i n a l  f i g u r e s  i s  t h a t  a t  t h e  t ime of a n a l y s i s  t h e  d e c i s i o n  of 
r e d i s t r i b u t i n g  u n i d e n t i f i a b l e  f i s h  remains among t h e  predominant s p e c i e s  
i n  t h e  sample was t a k e n  whenever p o s s i b l e .  

I n  r e d i s t r i b u t i n g  t h e  unknown s i z e  c l a s s  f r a c t i o n  among t h e  v a r i o u s  s i z e  
c l a s s e s ,  i t  sometimes happened t h a t  t h i s  unknown s i z e  c l a s s  was t h e  o n l y  
f r a c t i o n  p r e s e n t  f o r  a  p a r t i c u l a r  p r e y / p r e d a t o r  age  g r o u p j a r e a l q u a r t e r  
s e t .  I n  such c a s e s  no age  composi t ion of prey could  be c a l c u l a t e d ,  b u t  
when sunming over  t h e  a r e a s  a n  ad jus tment  was made f o r  t h i s  unknown age  
group i n  p r o p o r t i o n  of t h e  t o t a l  North Sea age  d i s t r i b u t i o n .  
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Since  w e i g h t s  and numbers were a n a l y s e d  a s  p a r a l l e l  d a t a  c e t s ,  t h e  
impl ied average  weight of any p rey  age  ca tegory  a t  t ime of i n g e s t i o n  (W) 
was o b t a i n e d  by d i v i d i n g  t h e  observed weight i n  t h e  stomach ( S ) ,  
m u l t i p l i e d  by 2 (assuming t h e  a v e r a g e  prey i n  t h e  stomach t o  be hal fway 
d i g e s t e d ) ,  by t h e  number ( n )  i n  t h e  stomach: 

The e s t i m a t e d  t o t a l  North Sea d i e t  comes o u t  r a t h e r  d i f f e r e n t l y  from 
those  p r e s e n t e d  i n  DAAN (1983). For cod t h e  procedure  fo rmer ly  adopted 
was t o  o b t a i n  a  t o t a l  North Sea average  stomach c o n t e n t  by p r e d a t o r  s i z e  
c l a s s  through weighing t h e  samples by t h e  abundance i n  each  r e c t a n g l e ,  
Then a  t o t a l  North Sea ALK, d e r i v e d  from t h e  summation of t h e  su rvey  
c a t c h e s  by s i z e  and a g e  o v e r  t h e  North  Sea,  was a p p l i e d  t o  estimate t h e  

O stomach c o n t e n t s  by p r e d a t o r  age  group. S i m i l a r l y ,  t h e  p rey  age  
d i s t r i b u t i o n  was based on t o t a l  North  Sea ALK's. 

Tab le  V-2-1 prov ides  t h e  average  stomach c o n t e n t  weight  by age group of 
e x p l o i t e d  f i s h  s p e c i e s  p e r  1000 cod by age  group and q u a r t e r .  S i m i l a r l y ,  
t a b l e  V-2-2 p r o v i d e s  t h e  stomach c o n t e n t  composi t ion i n  terms of numbers. 
F i n a l l y ,  t a b l e  V-2-3 g i v e s  e s t i m a t e s  of impl ied  average  weigh t s  a t  t ime  
of i n g e s t i o n  a c c o r d i n g  t o  t h e  e q u a t i o n  g iven  above. 

I n  t h e s e  t a b l e s  d a t a  on t h e  p r e s e n c e  of p l a i c e  and s o l e  i n  cod stomachs 
( c f .  DAAN,  1983) have been exc luded ,  because  t h e r e  i s  a s u s p i c i o n  based 
on t h e  s i z e  d i s t r i b u t i o n  of t h e s e  p rey  t h a t  they r e p r e s e n t  d i s c a r d e d  f i s h  
from t h e  commercial trawl f i s h e r i e s .  

5.3 Haddock. 

The a n a l y s i s  of t h e  haddock stomachs h a s  been completed and some 
p r e l i m i n a r y  r e s u l t s  a r e  a v a i l a b l e ,  Tab le  V-3 p r e s e n t s  i n f o r m a t i o n  by 
q u a r t e r  on sampling i n t e n s i t y  and stomach c o n t e n t  composi t ion i n  
pe rcen tage  form f o r  some major  taxonomic u n i t s  and a l s o  f o r  t h e  
commereially impor tan t  f i s h  and c r u s t a c e a n  s p e c i e s .  

These r e s u l t s  a r e  based on a n  a r i t h m e t i c  mean of a l l  samples t a k e n  and do 
n o t  t a k e  i n t o  account  abundance and a r e a  e f f e c t s ,  s o  t h a t  t h e y  a r e  n o t  
d i r e c t l y  comparable w i t h  pub l i shed  d a t a  f o r  o t h e r  s p e c i e s .  It i s  
in tended  t h a t  i n  t h e  n e a r  f u t u r e  t h e  abundances w i l l  be  i n c o r p o r a t e d  i n  
t h e  d a t a  b a s e  and a  s t a n d a r d  a n a l y s i s  of t h e  haddock d a t a  can be expec ted  
i n  due course .  

5.4 Whiting. 

The primary d a t a  p r o c e s s i n g  of t h e  w h i t i n g  d a t a  was done accord ing  t o  t h e  
s t a n d a r d  p rocedure  w i t h  t h e  f o l l o w i n g  excep t ions .  When r e p l i c a t e  samples 
were o b t a i n e d  from a  s t a t i s t i c a l  r e c t a n g l e ,  each sample was worked up 
s e p a r a t e l y ,  and t h e  r e c t a n g l e  v a l u e  was c a l c u l a t e d  a s  t h e  a r i t h m e t i c  mean 
of t h e  sample v a l u e s ,  d i s r e g a r d i n g  sample s i z e ,  F u r t h e r ,  because  i n  
c a s e s  where h a r d l y  r e c o g n i z a b l e  remains were found i n  t h e  stomach, no 
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I ,  
I e s t i m a t e s  of t h e  number r e p r e s e n t e d  by t h e s e  remains were recorded.  

There fore ,  t h e  a n a l y s i s  of stomach c o n t e n t s  i n  terms of numbers c r e a t e s  
d i f f i c u l t i e s .  

1 

I n  t h e  p r e l i m i n a r y  r e p o r t  (HISLOP e t  a1,1983) t h e  t o t a l  North Sea 
d ie t -a t -age  f i g u r e s  were o b t a i n e d  by c a l c u l a t i n g  a n  average  d ie t -by-s ize  
group a r r a y  f o r  t h e  t o t a l  North Sea and c o n v e r t i n g  t h i s  i n t o  terms of age  
groups  by t h e  a p p l i c a t i o n  of a  t o t a l  North Sea ALK ( o b t a i n e d  by weigh t ing  
Roundfish Area ALK" by c a t c h  r a t e s  and a r e a  s i z e .  I n  a d d i t i o n ,  t h e  p rey  
were d i v i d e d  between age  groups  u s i n g  a  t o t a l  North Sea ALK, A s  a  r e s u l t  
of t h e  a p p l i c a t i o n  of & K ' s  by Roundfish Area and t h e  weight ing procedure  
over  t h e  a r e a s  t h e  average  t o t a l  North  Sea stomaeh c o n t e n t s  have changed, 

The r e s u l t s  i n  terms of w e i g h t s ,  numbers and prey weigh t s  a t  t i m e  of 
i n g e s t i o n  a r e  g iven  i n  t a b l e s  V-4-1 t o  3  r e s p e c t i v e l y .  It shou ld  be  
no ted  t h a t ,  i n  c o n t r a s t  t o  cod,  t h e  p rey  weigh t s  of w h i t i n g  were 

9 e s t i m a t e d  from t h e  mean w e i g h t s  w i t h i n  each s i z e  c l a s s  of p rey  and t h e  
s i z e  d i s t r i b u t i o n .  The average  number of prey p r e s e n t  i n  t h e  stomachs 
have been d e r i v e d  by m u l t i p l y i n g  stomach weigh t s  by two and d i v i d i n g  by 
prey w e i g h t s  ( c f  t h e  e q u a t i o n  g iven  i n  s e c t i o n  5.2). 

5.5 S a i t h e .  

D e t a i l e d  i n f o r m a t i o n  on t h e  d a t a  p r o c e s s i n g  h a s  been g iven  by GISLASON 
(1983). S i n c e  i t  was dec ided  t o  a p p l y  a d i f f e r e n t  s e t  of p rey  ALK's, i t  
was necessa ry  t o  r e v i s e  t h e  c a l c u l a t i o n s .  

When samples from t h e  same s t r a t u m  were combined, they  were weighted 
accord ing  t o  t h e  sample s i z e ,  u n l e s s  t h e  sample c o n s i s t e d  of more t h a n  25 
f i s h .  I n  t h o s e  c a s e s  a  maximum weigh t ing  f a c t o r  of 25 was a p p l i e d .  

Due t o  t h e  low sampling i n t e n s i t y  of s a i t h e  stomachs,  i t  was dec ided  t o  
d e v i a t e  from t h e  g e n e r a l  f l o w c h a r t  by combining d a t a  from 1980, 1981 and 
1982 and by n o t  we igh t ing  samples by abundance i n d i c e s .  The ALK a p p l i e d  
t o  t h e  s a i t h e  s i z e  d i s t r i b u t i o n s  was c o n s t r u c t e d  u s i n g  q u a r t e r l y  ALK's 
from Denmark, England, Norway and Scot land.  

Tab les  V-5-1 and 2  p rov ide  t h e  weight  pe rcen tage  d i s t r i b u t i o n s  and t h e  
e s t i m a t e d  prey weigh t s  r e s p e c t i v e l y .  The l a t t e r  have been o b t a i n e d  
f o l l o w i n g  t h e  same procedure  a s  d e s c r i b e d  f o r  whi t ing .  

5.6 Mackerel. 
------e----- 

Stomachs of mackerel  were sampled d u r i n g  1980 - 1983 by bottom and 
p e l a g i c  t r a w l ,  hook and l i n e  and g i l l - n e t  throughout  t h e  North Sea. No 
a l lowance  has  been made f o r  p o s s i b l e  d i f f e r e n c e s  i n  stomach c o n t e n t s  of 
f i s h  between d i f f e r e n t  gear  and a l l  samples were lumped. 

The d a t a  were t h e n  f i l e d  and r e t r i e v e d  from t h e  computer a s  d e s c r i b e d  by 
W E S T G ~ ,  1982. The d i e t  observed i n  t h e  3674 stomach sampled i n  1981 
and 1982 i s  p resen ted  i n  MEHL and W E S T G ~ D ,  1983. 

I n  1980 and 1983 an  a d d i t i o n a l  1271 stornachs were sampled. Much t h e  same 
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d i s t r i b u t i o n  of sampling e f f o r t  by g e a r  and a r e a  was used i n  1980 and 
I l983 a s  i n  t h e  o t h e r  two y e a r s .  S i n c e  t h e  number of stomachs sampled f o r  1 h mackerel  i n  1981 was low i n  c e r t a i n  round f i s h  a r e a s  and q u a r t e r s  as 
! compared t o  o t h e r  s p e c i e s ,  i t  was dec ided  t o  pool  t h e  d a t a  i n t o  f o u r  

a r e a s  and combine a l l  y e a r s .  The numbers of stomachs sampled i n  each  
q u a r t e r  i n  each LCES s t a t i s t i c a l  r e c t a n g l e  a r e  shown i n  F i g  2 ,  

The d i e t  i n  t h e  v a r i o u s  l e n g t h  groups  (20  - 29 cm, 30 - 39 cm and 40 - 49 
cm) of t h e  mackerel  Is shown i n  t a b l e  V-6 f o r  each q u a r t e r  of t h e  y e a r  
and f o r  t h e  f o u r  a r e a s ,  d e f i n e d  i n  f i g u r e  2. The commercial s p e c i e c  
e a t e n  t o  any e x t e n t  a r e  Norway pout and sandee l .  

5 - 7  Prey a g e  Length keys  a p p l i e d ,  ................................ 

O 
The ALK's a p p l i e d  t o  t h e  p rey  s p e c i e s  were d e r i v e d  from two sources :  

- Those f o r  cod, haddock and w h i t i n g  were c o l l e c t e d  d u r i n g  t r a w l i n g  
surveys  by Roundfish Areas and a r e  i n  f a c t  t h e  same a s  used f o r  t h e  
t r a n s f o r m a t i o n  from p r e d a t o r  s i z e  groups  t o  age  groups.  The d a t a  were 
ana lysed  a t  t h e  Ne ther lands  I n s t i t u t e  f o r  F i s h e r y  I n v e s t i g a t i o n s  
f o l l o w i n g  t h e  p rocedures  r o u t i n e l y  a p p l i e d  t o  IYFS da ta .  Copies of t h e s e  
ALK's a r e  a v a i l a b l e  upon r e q u e s t  from t h e  Dutch i n s t i t u t e .  

- The ALK's f o r  Norway pou t ,  h e r r i n g ,  s p r a t  and s a n d e e l  a r e  based on 
b i o l o g i c a l  samples and d a t a  c o l l e c t e d  from t h e  Danish i n d u s t r i a l  
f i s h e r i e s  d u r i n g  1981. For each  month and sampling a r e a  t h e  b i o l o g i c a l  
samples have been weighted by t h e  commercial c a t c h  and from t h e s e  
q u a r t e r l y  ALK's f o r  t h e  t o t a l  North  Sea have been d e r i v e d  (Tab les  
v-7-114). 

The l a t t e r  set of p rey  ALK's i s  n o t  e n t i r e l y  s a t i s f a c t o r y ,  because  t h e y  
have n o t  been s p l i t  by a r e a s  and because  t h e  Danish i n d u s t r i a l  l a n d i n g s  
may n o t  be r e p r e s e n t a t i v e  f o r  t h e  t o t a l  North Sea p o p u l a t i o n s  of t h e  
v a r i o u s  p rey  s p e c i e s ,  When t h e  c o o r d i n a t o r s  a r e  provided w i t h  more 
r e f i n e d  ALK's, t h e s e  w i l l  be i n c l u d e d  i n  f u t u r e  ana lyses .  

6. DIGESTION RATES. 
----------w------- ------------------ 

6.1 Models of food consumption. ............................. 

The working group d i s c u s s e d  v a r i o u s  models f o r  food consumption,  i . e .  
models by which food consumption p e r  t ime u n i t  can be expressed  a s  a  
f u n c t i o n  of t h e  stomach c o n t e n t s .  

D i f f e r e n t  models and methods have been a p p l i e d  t o  t h e  v a r i o u s  p r e d a t o r  
s p e c i e s  ( c f .  ANON., 1981; ,  DAAN, 1983; GISLASON, 1983; MEHL and 
W E S T G ~ ,  1983; H I S L O P e t a l ,  1983). The Group d i d  n o t  a t t e m p t  t o  
s e l e c t  a "most dependable" model, bu t  i n  t h e  fo l lowing  t h e  p r i n c i p a l  
d i f f e r e n c e s  and s i m i l a r i t i e s  between t h e  modeis a c t u a l l y  a p p l i e d  a r e  
reviewed, 
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The models all take their starting point in the equation : 

dS/dt = d~/dt - dE/dt 
where S is the the stomach content (g), R is the food intake and dE/dt is 
the rate of gastric evacuation, Due to diurnal oseillation in food 
intake dR/dt may change from haur hour, and due to body growth of the 
predator d~/dt changes from year to year. Still, for an appropriale 
period of time, say one week, åt ås reasonable to assume that the mean 
diurnal dR/dt remains eonstant and thae dS/dt equals zero, Thus, I n  that 
case 

dE/dt = dR/dt 

To model dE/dt we start by a model of digestion rate, dw/dt, where w is 

3 
the weight of the remaining (undigested) part of a food item. Three 
models are considered: 

l. The linear model (DAAN, 1983) 
2. The exponential model (ELLTOTT and PERSSON, 1978) 
3. The general model (JOBLING, 1981) 

The GENERAL MODEL reads : 
c 2 

dw/dt = - c1 * w 
1 where c1 and c2 are constants; c2 is supposed to be in the range 

o<=c2<=1. 

i 

1 For c2 = O (4) reduces to the LINEAR MODEL : 

dw/dt = - c1 * w 

The solutions to the three differential equations are: 

Linear model : w(t)=w(O) - cl*t 
w(t)=O 

Exponential model: w(t)=w(O)*exp(-cl*t) 

for t < w(O)/cl 
for t >= w(O)/cl 

1-c2 l/ (l-c2) 1-c2 
General model : w(t)=(w(O) -cl(l-c2)*t) for t <w(O) /cl(l-c2) 

1-c2 
w(t)=O for t>=w(O) /cl(l-c2) 

where w(0) is the weight of the fresh food item. 

Models expressing dw/dt as a function of the predator body weight W are 
of the same type as Eq. 4 when w refers to the total stomach content and 
W and w are assumed to have a functional relationship of the type : 

b 
w = a*W (where a and b are constants) 
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To go from the model Eq. 4 to a model for d~./dt we consider the stomach 
content at, say, time t : 

~(t) = the weight of the remains (undigested parts) of all food items 

ingested before time t, 

where q(t-u) is the fraction of the food eaten at time t-u which 
remains in the stomach at time t (O <= q <= 1.0). 

For the three cases we get : 

Linear model : q(t-u)= MAX( 0,l - (t-u).cl/w(~) ) 

Exponential model : q(t-u)= exp(-cl*(t-u)) 
1-c2 11 (l-c2) 

General model : q(t-u)= MAX( O,(w(O) -cl(l-c2)(t-u)) /W(()) 1 

The time period in which there remains undigested'parts of a food item is 
in the three cases : a 

i 

I Linear model : D = w(O)/cl 

H 
1 Exponential model : D = oo 

I 1-c2 
General model : D = w(0) /cl(l-c2) 

l 
The stomach content (i.e. the integral Eq. 5) becomes : 

1 Linear model : S = F*D/~ 
l 
L 

Exponential model : S = ~ / c l  
l 

General model : S = ~*~*(1-c2)/(2-~2) 

where F is the constant food intake per time unit. Notice that cl,c2 and 
D in the three models are not compatible. 

l 

Finally we obtain the estimate of food consumption as a function of 
stomach content : 
Linear model : F = 2*s/D 

Exponential model : F = cl*S 

General model : F = (2--c2)*S/~/(l-c2) 

The digestion time D depends on the meal size w(O), which on average is 
related to the size of the predator. The parameter c1 is a function of 
the environment e,g, the temperature and the season of the year in the 
eneral model and in the linear modeb. DAAN (1973) uses the expression D 
d*L where L is the Iength of the predator and d is a coristant, 
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In the exponential model c1 is a function of temperature nad the size of 
the predator, GISLASON (1983) uses the expression 

c1 2 
ca = C~I.*W 

where c11 and c12 are constants and W is the body weight of the predator. 

The linear model would imply that digestion rate is independent of meal 
size and thus independent of predator size (c2=0), or else the effect 
must be accounted for by a variable c1 as in the formulation of DAAN 
(1973)- 

The exponential modei (c2-1) impliec proportionality between meal cize 
(predator size) and digestion rate. 

The general model (O <= c2 <= 1) implies that digestion rate depends on 
meal size (predator size) in the way that a small meal is digested at a 
faster rate than a large meal, or, when meal size is related to predator 
size : small pre- dators have a relatively larger digestion rate than 
large predators, 

URSIN et al (1984) apply various more elaborate models for food 
consumption to a variety of cod stocks. These have not been considered 
here, because there is still a considerable discrepancy between such 
conceptual models of a higher dgree of complexity and the available 
experimental data. This may be illustrated by a quote from their 
lamentations: 

l l In spite of the extensive literature on cod food consumption and 
digestion it must be realized that we still have only the vaguest ideas 
of how food consumption depends on body size and of what determines the 
stomach evacuation rate." 

6.2. Available experimental data. ................................. 

Because the digestion experiments were still in progress and the results 
of recent work were not readily available to the group, it appeared to be 
premature to try to amke a coherent analysis of the experimental data 
obtained so far and it was decided to leave it to the coordinators to 
judge which model and parameter values to use in any conversion from 
stomach contents to food intake. 

7. ESTIMATES OF CONSUMPTION, 

Sinte recent digestion experiments involving 75 cod and 167 whiting did 
not indicate that the exponential model did fit the results any better 
han the linear one and since at first inspection the digestion times 
btained did not deviate substantially from earlier observations on cod, 
he model developed by DAAN (1973) has been used, If required, this 
del can easily be adapted to apply directly to numbers in the stomach 
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I n  t a b l e  V I I - 1 - 1  t h e  observed mean l e n g t h  accord ing  t o  survey d a t a  a r e  
g iven  by q u a r t e r  i n  comparison w i t h  e s t i m a t e d  v a l u e s  on t h e  b a s i s  of a n  
average North Sea cod growth curve ,  Although f o r  t h e  o l d e r  age groups  
bo th  c e t s  of d a t a  compare v e r y  w e l l ,  p a r t i c u l a r l y  i n  t h e  younger a g e  
groups t h e  growth curve  g i v e c  r a t h e r  d i f f e r e n t  r e s u l t s .  For e s t i m a t i n g  
d i g e s t i o n  t imes ,  whtch a r e  a l s o  g i v e n  i n  t h e  t a b l e ,  t h e  observed s e t  of 
mean l e n g t h  was cons idered  t o  be more a p p r o p r i a t e ,  D i f f e r e n t i a l  
t empera tu re  e f f e c t s  by s e a s o n s  and a r e a s  have n o t  been t aken  i n t o  
account  . 
I n  t a b l e  VIL-1 -2  t h e  e s t i m a t e d  t o t a l  food consumption of cod by age  group 
and q u a r t e r  i s  given.  There  a p p e a r s  t o  be one e x c e p t i o n a l  h i g h  v a l u e ,  
which cou ld  be t r a c e d  back i n  t h e  d a t a  b a s e  t o  one e x c e p t i o n a l  sample,  
bu t  because  t h e r e  a p p e a r s  t o  be no e r r o r  invo lved  no e f f o r t  has  been made 
t o  exclude t h i s  sample. It does  i n d i c a t e ,  however, t h a t  as procedures  of 
a n a l y s i s  a r e  r e f i n e d  smoothing f a c t o r s  a r e  becoming i n c r e a s i n g l y  
i n e f f e c t i v e .  

7.2. Haddock. 
------------ 

Est imates  of consumption by t h e  haddock s t o c k  had t o  be postponed t o  a  
l a t e r  s t a g e ,  because a  p roper  s p l i t  of  f i s h  p rey  by s i z e  c l a s s  could  n o t  
y e t  be made. 

7.3 Whiting.  

D i g e s t i o n  r a t e  exper iments  c a r r i e d  o u t  on w h i t i n g  i n  Aberdeen i n d i c a t e d  
t h a t  i t  would be a p p r o p r i a t e  t o  u s e  t h e  l i n e a r  model a s  t h e  b a s i s  f o r  
e s t i m a t i n g  consumption. I n  t h e  c o u r s e  of t h e s e  exper iments  meals of 
i n t a c t  s p r a t s ,  s a n d e e l s  and O-group haddock of a  s i z e  range (6-12 cm) 
s i m i l a r  t o  t h a t  found i n  t h e  stomachs were f e d  t o  w h i t i n g  i n  t h e  s i z e  
range  27-40 cm. The s a n d e e l s  and haddock were complete ly  e l i m i n a t e d  from 
t h e  stomach i n  approximately  2  days  and t h e  s p r a t s  i n  2.5 days. Because 
t h e  exper imenta l  t empera tu res  (9-14 'C) were r a t h e r  h i g h e r  t h a n  t h o s e  
normally encountered by w h i t i n g  th roughout  t h e  g r e a t e r  p a r t  of t h e i r  
r ange ,  i t  was thought  b e s t  t o  adop t  t h e  h i g h e r  of t h e  two v a l u e s .  The 
v a l u e  of D=2.5 w a s  used t o  e s t i m a t e  t h e  r a t e  of consumption of f i s h  p rey  
of a l l  s i z e  groups  by w h i t i n g  of a l l  s i z e  groups ,  q u a r t e r l y  consumption 
be ing  c a l c u l a t e d  by t h e  e q u a t i o n :  

2 " s  
c = 91 * ( --m-- ) 

2.5 

where w = weight  of f i s h  p rey  i n  a n  a v e r a g e  stomach. 

Because t h e r e  is  a  more o r  less l i n e a r  r e l a t i o n s h i p  between t h e  weight  of 
t h e  stomach c o n t e n t s  of w h i t i n g  and t h e  weight  of t h e  f i s h ,  i .e .  

.98 
S = .O13 W 
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(HISLOP et al, 1983), it is a simple matter to apply a range of values of 
D and to examine the effect that this has on the estimated consumption of 
food in terms of the body weight of the predator, Thus the value of 
D=2,5 implies an annual consumption corresponding to 3.8 times body 
weight. If values of D=2.0 and D-3.0 days are substituted, consumption 
becomes 4.7 and 2,7 times the body weight respeetively, 

The estimated total food consumption of whiting by age group and quarter 
is is given in table VIT-3, 

7.4 Saithe. 

Having the quarterly stomach content eomposition by age and area of prey 
items, it was possible, using data on ambient temperature (values ranging 

3 
from 7.2 to 9.8 'C), mean weight at age and digestion rates to calculate 
an annual consumption of prey items by saithe. 

Data on temperature were derived from TOMCZAK and GOEDECKE (1962) and 
data on mean weight at age and stock size from ANONYMUS (1983). 

To arrive at an estimate on digestion rate, aquarium experiments were 
performed and the analysis of data resulted in the following model for 
digestion by saithe: 

-0.6 
w(t) = w(o).EXP(-0.25 . W t) 

4 where w(t) = weight of a prey item after t time units in the stomach and 
w(o) = weight of the prey at time of ingestion and 
W = weight of the saithe. 

l 
i 

Data on effects of temperature (T) and body weight on digestion were 
derived from the available literature and the daily consumption (R) was 

1 calculated as (GISLASON, 1983): 
l 0.74 
i 
l 

R = 0.0266 . EXP(0.096 . T) . W 
1 

Combining these models allowed the estimation of the annua1 consumption 
of each prey age group by the average North Sea saithe of each age group 
(table VII-4). Although no changes were made in the estimation 
procedures of the consumption as compared to GISLASON (1983), the 
application of different prey ALK8s made recalculations necessary. 

7.5 Mackerel. 

The methods used to compute the consumption of mackerel is described by 
MEHL and WESTGARD (1983a) and will only be briefly discussed here. 

The diet presented in table V-6 for the 20-29, 30-39 and 40-49 cm groups 
has been assumed to be representative for the 1-2, 3-7 and 8+ year old 
mackerel respectively. In calculating a total North Sea value the diet 
n the different areas has been weighted according to a tentaive pattern 
f abundance as shown in Table VII-5-1  rom MEHL and WESTGARD, 1983a). 
ince the rate of digestion in mackerel has keen shown to be a function 
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of t empera tu re  (MEHL and W E S T G ~ D ,  1983b) and s i n c e  t h e  t empera tu re  
regime t o  which t h e  North  Sea mackerel  a r e  exposed t o  v a r i e s  c o n s i d e r a b l y  
i n  space  and t i m e ,  e f f e c t s  of t empera tu re  have been t aken  i n t o  account  i n  
t h e  c a l c u l a t i o n s .  The t empera tu res  used have been t aken  from TOMCZAK and 
GOEDECKE (1964) and t h e  v a l u e s  a r e  shown i n  t a b l e  VII-5-2. To c o n v e r t  
prey s i z e  c l a c c e s  t o  age  groups  t h e  ALK's g iven  i n  t a b l e s  V-7-114 have 
been used,  

The consumption i n  g  by one i n d i v i d u a l  i n  each age  group of mackerel  on 
each p rey  age  group by q u a r t e r  and f o r  t h e  t o t a l  y e a r  a r e  shown i n  t a b l e s  
VII-5-3 and 4 r e s p e c t i v e l y ,  

Using t h e  weight  a t  age  d a t a  i n  t h e  e a t c h  f o r  t h e  North Sea nnackerel 
s t o c k  as g i v e n  i n  ANON, (1984) ,  w e  f i n d  t h a t  t h e  1 and 2  y e a r  o l d s  
consume about  2.5 t i m e s  t h e i r  own weigh t  p e r  year ;  t h e  cor responding  
f i g u r e s  f o r  t h e  3-7 and 8-15+ y e a r s  o l d  a r e  2.8 and 2.5. These v a l u e s  
a r e  r e a s o n a b l e  compared t o  what i s  known about  o t h e r  s p e c i e s  (LAEVASTU 
and LARKINS, 1981). A  c r i t i c a l  i t e m  of i n f o r m a t i o n  f o r  computing t h e  
mackerels  consumption of d i f f e r e n t  p rey  i tems is  t h e  p a t t e r n  of 
d i s t r i b u t i o n  s i n c e  t h e  d i e t  of mackerel  v a r i e s  a  l o t  between a r e a s .  The 
t empera tu re  i s  a l s o  q u i t e  d i f f e r e n t  from a r e a  t o  a r e a  and i n  t h e  lower 
and upper p a r t  of t h e  w a t e r  collumn. I n  f u t u r e  t h e r e f o r e  t h e  abundance 
of mackerel  shou ld  be b e t t e r  d e s c r i b e d  t o  improve t h e  e s t i m a t e s .  

8. EXCHANGE OF DATA. .................... ------------------- 

During t h e  1982 meet ing of t h e  group of c o o r d i n a t o r s  a  format  had been 
drawn up f o r  t h e  exchange o f  SSP d a t a  ( t a b l e  V I I I - l ) ,  which was based on 
a  s i m i l a r  s e t u p  i n  t h e  IYFS exchange program. Although t h e r e  have been 
no o b j e c t i o n s  o r  comments on t h i s  fo rmat ,  e x p e r i e n c e  w i t h  t h e  IYFS 
exchange t a p e  format  has  t a u g h t  t h a t  i n  i t s  p r a c t i c a l  a p p l i c a t i o n  
c o n s i d e r a b l e  d i f f i c u l t i e s  and consequen t ly  d e l a y s  i n  t h e  a c t u a l  exchange 
can be  a n t i c i p a t e d .  There  might be more e f f e c t i v e  ways of exchanging 
p a r t i c u l a r  d a t a  s e t s  between l a b o r a t o r i e s  and f o r  i n s t a n c e  t h e  IJmuiden 
l a b o r a t o r y  h a s  a c c e p t e d  t o  h e l p  i n  t h e  a n a l y s i s  of t h e  haddock d a t a  s e t  
as long  a s  t h e  French d a t a  a r e  made a v a i l a b l e  on t a p e  i n  any t e x t  f i l e  
format .  

S t i l l ,  i t  was r e a l i z e d  t h a t  a t  some s t a g e  a  complete  s e t  of d a t a  i n  a  
uniform format  shou ld  be a v a i l a b l e  a t  ICES head q u a r t e r s  and J.G.Pope 
o f f e r e d  t h a t  Mrs J u l i e  Hunton of t h e  F i s h e r i e s  Labora to ry  i n  Lowestof t  
took up t h i s  t a s k  of p r e p a r i n g  a  t a p e  accord ing  t o  t h e  agreed  format  
c o n t a i n i n g  d a t a  f o r  a l l  s p e c i e s ,  w h i l e  a c c e p t i n g  r e a d i l y  u n d e r s t a n d a b l e  
a s c i i  f i l e s  from t h e  v a r i o u s  c o u n t r i e s .  It would g r e a t l y  f a c i l i t a t e  t h i s  
work i f  such f i l e s  were p r e s e n t e d  i n  f i x e d  format  o r  i f ,  a l t e r n a t i v e l y ,  
numeric and a lphanumeric  d a t a  d i d  n o t  occur  on t h e  same l i n e .  

I n  o r d e r  t o  speed up t h e  exchange a  d e a d l i n e  was accep ted  of t h e  1st of 
september f o r  t h e  submiss ion of d a t a  t a p e s  t o  Lowestof t .  

FUTURE WORK, 
--------e---- ------------- 
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The members of the group felt that it might be helpful in the planning of 
future work if they recorded their views on the 1981 project. In the 
case of cod, haddock and whiting, no problems had been experienced in the 
collection of samples and because these species can be captured with 
standard demersal trawls and because the necessary catch at age data 
could be colleeted for weighting the stomach data by predator abundance, 
The major problem f o r  these species is the absence of appropriate age 
length keys of some of the prey species by area and in case of a follow 
up more care must be given that such data are made available, 

It is quite clear that cod and whiting are major fish predators and that 
an appreciable proportion of their diet consists of exploited species. 
The pre- liminary data for haddock indicate that this species may aEso 
consume a large quantity of fish prey (largely sandeels). 

The problems encountered with saithe and mackerel were considerable. 
Because these species cannot be effectively sampled with a bottom trawl, 
it proved impossible to obtain a sufficient number of stomachs in 1981 
and sampling continued in 1982 and 1983. Thus the data obtained for 
these species do not strictly reflect the situation in 1981 but rather 
the average diet over some years. Not only was the sampling coverage 
rather poor but also, because no reliable data were available on the 
geographical distribution of the predators, some rather large assumptions 
had to be made when estimating consumption on a total North Sea basis. 
It appears that the main food of mackerel is invertebrates, the only fish 
prey that were prominent in the diet were Norway pout and sandeels. 
Saithe, on the other hand, were eating a wider variety of fish prey. The 
group was of the opinion that bearing in mind the practical difficulties 
and the apparently minor predation of fish by mackerel, it might not be 
profitable to continue work on this species in any future investigation 
but that it might be worth thinking about a more rational scheme for 
obtaining further data on saithe. 

In discussion the possibility that the ad hoc Multispecies Assessment 
Working Group might choose to run the MSVPA on a quartely basis was 
raised. This would have considerable advantages from the point of view 
of any further stomach sampling schemes, because results which 
represented the North Sea for any one quarter would be usable in 
examining the suitability matrix of a species. Thus the strict 
requirement for coverage of the North Sea for a whole year could be 
relaxed to coverage during a quarter only. Single laboratories would 
thus be more capable of providing useful results either individually or 
in collaboration. Moreover research vessel scheduling might require less 
central coordination and should be easier to arrange. 

The freedom from the constraint of providing annua1 results also allows 
some exiting possibilties to be considered for future research. For 
example stomach sampling surveys might be arranged from 1st of July in 
one year to the 30th of June in the next so as to allow to follow the 
predation mortality on a specific year class of prey rather than on the 
I-group and O-group of successive year classes. Again such a scheme 
might be easier to arrange since it would span the research vessel 
scheduling of two years rather than of one year. 

Apart from doing more work of the same type other possibilities were 



discussed, First the group considered wheteher there were other 
predators which might be considered, Herring in the second and third 
quarters of the year seemed a possibility, even if this only served ta 
identify its relative importance as a predator of pelagic O-group fish, 
Apart from this, studies of the processes occurring between larvae and 
O-group eould be infornative in respect of faetors determing year elass 
strength, but this would need a parallel modeling input since it seems 
unlikely that the MSVPA could usefully be extended to younger ages of 
fish than a notional 6 months, 

In general the need was stressed of repeating the exercize in come form 
or another. Although the evidence provided by DEKKER (1983) that for all 
practical purposes size suitability of individual prey species is 
relatively constant was appreciated, there remains a strong need to test 
the hypothesis that ecological vulnerability is also constant from year 
to year. Secondly, it was felt that even though the project had provided 
clear evidence of a considerable higher predation mortality than formerly 
assumed, it would remain a narrow basis for completely revising the 
general ideas about the level of predation mortalities. For instance, it 
is worrying that before this exercize haddock had never been reported in 
whiting stomachs! 
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TABLE V-2-1. 
Quasterlr average WEIGHTS of ex~loited fish speeies 
per 1000 stomachs of COD hr age Sroup. 

TABLE V-2-1. Ctd* 
Quarterlr averase UEIGHTS of ax~loited fish species 
per 1000 stomachs of COD &r ase sroup. 

A 2  1 Q U A R T E R  1 9 8 1  

...................................................... 
# PREDATOR 
I I M e 9 r w : I  O I 1 1  2 1 3 1 4 I 5 1 6 t  I 
=z=~EE==~=i~EE===-TEe=iS-=iS-====~=i.i.I=I=========e-===i.E=E-::=EiEE=EF--i=~=-=i:ET=~~= 

I l o t  Usht: I e00 1 1491.92 1 7735433 1 20023.90 1 52797.94 l 78235.44 1 109011+92 1 

a Prer: GADUS HORHUA 
l 1 I I 1 116.18 1 264,91 1 1151,44 1 3271.74 1 3140,73 1 
l 2 1 I I .W 1 27.93 1 662,41 1 3552.66 1 6177,41 l 
I 3 I I I I 1 15,62 l Be69 1 1004,25 1 --------- -----w- ------------------------------------==--e------- 

.C Prer: HELANOGRAMMUS AEGLEFINUS 
I 1 I 1 1.00 1 136.19 1 1448.59 1 3144875 1 3303.52 1 3221.26 1 
l 2 1 I 1 9,96 1 1149.47 1 8262,JS 1 10265.71 1 7245.64 1 
I 3 1 1 I 452 1 27.83 1 436+66 1 562~45 1 398876 1 
I 4 1 I I .O2 1 5.10 1 28,38 1 34,36 1 25,77 1 
2=~IT-a-.iii~x~=~==~T~=-~~-El-El---El-El-El--El-El~==F=F-2~~ES=ESESES~=~-EI:5===Ei:=~= 

C Presir: MERLANGIUS HERLANGUS 
I 1 I 1 Isa25 1 335+02 1 809~64 1 2374+47 1 47Ma50 1 5771t27 1 
I 2 1 I .O4 1 221.43 1 1186.51 1 7618.67 l 13330,08 1 190A.W 1 
I 3 I I 1 18~12 1 SJV,b8 1 3330e67 % bOM.47 1 7566~88 1 
I 4 I I 1 9t57 1 296842 1 1128~12 1 1310.81 1 1233t78 1 
E 5 1 I 1 2 ~ 2 5  1 55.20 1 218,A I 9 4  l 339e71 1 
I 6 I I I .W I 10,39 I 48,15 I 54/29 1 113.93 1 
===-------------E==iiii=F-5-----------------------------*---------2===== 

# Prer: TRISOPTERUS ESMARKI 
I l I 1 2,51 1 114,W 1 946,05 1 1476.09 I 1090.06 1 846,88 1 
I 2 1 I .23 1 39.76 1 927,88 1 2259.47 1 1958,23 1 1554.79 1 
I 3 1 I I .M 1 44+49 1 144,76 1 132.64 1 103.03 1 
Ei1==-ii---~=-ilixi.E5i===-iiI==zZ==-~=E5EE=~==i==-5-i:==--i:==C~~===~ 

9 Prer: CLUPEA HARENGUS 
I 1 l I 1.89 1 229e62 1 502.46 1 887+34 1 784.04 1 1058~31 1 
I 2 I I 1 1 2 ~ 5 1  1 B8 ,W 1 493,74 1 296.71 1 1596,W 1 
i 3 I I i 7.34 1 470~88 1 665.14 1 320,15 I 1081,78 I 
--------------------v------------------- ----- ^-- --------r===_-_-____-______-____---------- 

+ Prer: CLUPEA SPRATTUS 
I O I I ,O7 1 $64 I 1,V l St20 I 7.03 1 1q19 1 
I 1 I 1 122e03 1 169.5, 1 51.45 1 156.72 l 307.37 1 712*83 1 
i 2 1 1 109.19 1 584.54 1 596.63 1 1226.96 I 1586,28 1 2359.82 l 
I 3 I 1 2.12 1 83,06 1 109020 1 211.8'1 1 245.09 1 282,07 1 
I 4 I I .o2 1 1,01 1 1,33 1 2858 1 2,w 1 3.44 I 
------------------==EE=i=EEi1i5===r--==-y============-2====------------------------------- 

a Prer': AMMODYTIDAE 
I 0 I I I .O9 1 .M) I i I I 
I 1 I 1 21.23 1 308.22 1 945.59 1 662,M 1 21129 1 137,70 1 
1 2 1 1 3.41 1 176.37 1 824.66 1 716,08 l 115,93 1 69.88 1 
I 3 1 I 1 27,05 1 232,16 1 334.39 i I I 
I 4 I I 1 32.28 1 27i.W I 3W-11 I I I 
I 5 1 I 1 lot47 1 89.87 1 129.44 I I I 
I 6 1 I 1 I la34 1 97a36 1 140.73 1 I I ...................................................... 

1 B $  2 Q U A R T E R  1 9 8 2  

...................................................... 
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I A g e 9 r w ~ : I  O I I 1  2 1 3 I 4 1 5 l 6 4  I -- 
I l o t  Usht: 1 +O0 1 1762.16 I 11982,71 1 42028.63 1 91067.63 1 101283~83 1 152915,89 1 

-----------i-i-iii------------~55-=========z=======L---==i:i:-2:-- -_--_=_=-__- -- 
# Prer: GADUS HORHUA 
I 0 I I 24.32 1 83.68 1 100,86 1 32~17 l la10 1 I 
I 1 I 1 2 8 1 3  1 59.38 1 539.33 1 5388e20 1 5322.92 1 819.37 1 
I 2 1 I I ,62 1 119.97 1 1159,59 1 1219.04 1 328,00 J 
I 3 1 I I I Mel8 1 580,80 1 616.59 1 162e05 1 
iii-i-i-iii-iiiiiii----------*---------nii.---rS-~x~--rr 

# Prer: MELANOGRAHMUS AEGLEFLNUS 
I 0 I I '97 1 12,66 1 43.92 1 152.84 1 151~58 1 40,G 1 
I 1 I I I0,(09 1 14842 l 1067,W I 780,22 1 512.41 l 999,24 1 
I 2 1 I 1 27.80 1 1289.59 1 2939.39 t 5100.40 I 4750,M I 
I 3 1 I I 1 9,23 1 125,14 l 269,39 1 288.36 1 
-------i===1=2----2-------~rI~I=iijjjj-jjjjjj-jjjjjjj-ET--- e- -P 

+ Prer: MERLANOIUS HERLANGUS 
I O I I ,O4 1 6.46 1 3,n 1 175,?4 l l&,% i 21,90 1 
I 1 I 1 1 ~ 2  l 1 0 2 ~ 0  I 1073.99 1 2030,s 1 7 1 4 ~ 0  1 4 5 1 0 ~ ~  1 
I 2 1 I 1 @e73 1 1073.20 l bO72t67 I 6524t7i l 12992v40 1 
1 3 1 I I .26 1 203,90 1 2210,Z l 2775.22 1 11456.31 1 
l 4 I I l 1 1 633,23 1 659.05 1 1453.40 1 
I 5 1 I I I ,M l 7832 1 24t92 1 335.67 1 
I 6 I I I I .M I 4,16 I i4,is I 1w.n I 
z - i i i - = E = E i l D E - ~ = = = > - ~ ~ = ~ L ~ = = = e = ~ & ~ = = 3 _ _ _ = I ~ = r Z . ~ = -  -= 
+ Prer: TRISOPTERUS ESMARKE 
I 0 I 1 1 4866 1 na48 1 U t 7 1  1 16.68 1 69,U I 
I 1 I l ,O8 l 83.27 I 965,40 1 2107,WI I 2244,31 1 10?7.41 I 
I 2 1 I 1 17e26 1 691.39 1 1241e49 I 12Y2.49 1 410t65 1 
I 3 1 I I ,i6 1 7.94 1 13.94 1 13.61 1 4.36 1 
--------------j----- - i i i - - i - - i i i - - iE~~~~Lii====~~=C-Z--~i- -~-h--  

9 Prer: CLUPEA HARENGUS 
I 1 I 1 9,43 1 128.71 1 276.39 1 976J8 1 TL8,87 1 2M4,lO 1 
I 2 1 I .E2 I 22,M 1 202.24 1 1830.46 1 4797,39 1 6686,21 1 

, , . c 

# Prer: CLUPEA SPRATTUS 
I 0 I 1 14,34 1 41.11 I 2.37 l 16,23 1 40,78 1 1i3.74 1 
I l I 1 14.88 1 149.67 1 81.22 1 394.07 1 272.82 1 697,415 1 
I 2 I t 26.42 I 272.90 i m , o ?  I åos2.31 I s w a  I ia1,93 t 
I 3 1 1 2.74 1 33,26 1 38~34  1 1WaR7 i 62,72 1 129.07 1 
= z = = I = = = I = = = = = = = = z = L - ~ ~ = = = = ~ = = = = E E = E = = = = = = = = = ~ = = E i z = ~ ~ = = = ~ = I 5 ~ ~ = = = = = = ~ - & - - - - - -  

C Prer: AHHQDYTIDAE 
I 0 I I P6,E 1 1380842 1 1232.03 1 i7BOeM I 1544.66 1 327.31 1 
I l 1  I 169,21 1 1505,80 1 1318.29 1 3608$34 l 3484e48 1 1203.34 I 
I 2 1 1 77m96 1 401e79 1 BQ0+07 1 872b86 1 776,el l 583441 1 C 

I 3 1 I 7eQP 1 116,94 1 394.67 1 412a13 1 237.07 1 144.22 1 
I 4 I I 3.29 1 63.32 1 301.02 1 342,bS 1 170.22 1 75.19 l 

3 
C 

I s I I JO I E,B~ I 1 1 0 ~ 8  I 120~70 1 M.= I n,@ I t: 
I 6 1 I .P7 I 14,41 I 89.M 1 104.64 1 46.84 1 15,73 I ...................................................... r 

C 
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L libi; 

sik V-2-1. ckd* 
esaste WEIGHTS 0% ex~laiLed Pish s~ecies 
r 1000 stomachs o f  COD br age SrauP* 

E 9  T O T A L  Y E A R .  9 S b t 3 1  

...................................................... 
# PREDATOR 
I Age ~ P O U P :  l O l 1 1  2 1 3 t 4 I 5 t 69 1 ........................................................................................................... ------------------------------------------------------------------------------,----------------------------- 

ITotUght: 1 269,531 3500,95i 12151'661 36266,021 188567,071 105762*43t 192988,201 

........................................................................................................... ........................................................................................................... 
#= PrerO G A D U C  MORHUA 

O I 670 1 48+91 1 292v04 1 177094 1 307045 1 351085 1 89662 1 
I 1 I i e53 I 45631 1 382133 1 3343113 1 2931813 1 1163470 1 
I 2 1 l I e40 l 160125 1 1431t48 1 2862146 1 1698.52 i 
I 3 I 1 I l 13a07 1 186165 1 225117 1 291821 1 
........................................................................................................... ........................................................................................................... 
C Pre~: MELANOGRAMMUS AEGLEFINUS 
1 O I I 34,471 659,171 1388,831 16792b891 2421,481 887,231 
I l I I 2e83 1 121e75 1 1391e86 1 10397'03 1 3310,17 1 3850e46 1 
I 2 1 I I 15,23 1 956t19 1 9301885 1 7488666 1 29810,lO l 
I 3 l I I t42 1 19t05l 408,151 405,591 812'5t421 
I 4 1 l I 100 1 1'58 1 20'15 1 11,36 1 1341t59 1 
I 5 1 I I I t07 i 3816 1 138 1 125t81 1 .......................................................................................................... .......................................................................................................... 
# Prer: MERLANGIUC MERLANGUS 
I O I 916 I 86,891 250,621 124t301 242t04l 126,821 Et43 1 
I 1 1  I 4,691 2691861 843t561 5761,981 2350t061 2916,681 
I 2 1 I ,O1 1 83,38 l 810t93 1 5994t84 1 6860+94 1 12610870 1 
I 3 1 I I 5t241 291,061 2061,491 30871591 6044,791 
I 4 1 I I 2t93 1 111t95 1 603404 1 692t94 1 717892 1 
1 5 l i I e56 1 15,70 1 66.11 1 84,861 170,931 
I 6 1 I I '08 1 5,11 1 30,80 1 43148 l 76198 i 
........................................................................................................... ........................................................................................................... 
Jf Prer: TRISOPTERUS ESMARKI 
I O I 1,51 1 13,37 1 431163 1 1135169 1 12112t56 1 1843890 1 1?01,12 1 
I l l I It04 1 258t96 1 2813930 1 6349,35 1 5385t79 1 2918e61 1 
I 2 1 I t06 1 112t72 1 1253t70 1 2024,28 1 1432+25 1 1314+18 1 
I 3 1 t I t12 1 13t09 1 39t67 1 36'56 1 26+85 1 
........................................................................................................... ........................................................................................................... 
Jf Prer: CLUPEA HARENGUS 
I O i I 9416 1 113.58 1 336t80 1 Ilt42 1 4t16 1 I 
I 1 I I 3,081 153,671 332,321 683,251 459,171 769,351 
I 2 1 I t06 1 21,031 130,671 5991081 1268,111 2043,531 
I 3 1 I I 21,611 997,661 4357,771 4173,101 2288,751 
I 4 1 I 1 t18 1 It30 1 e91 1 I I 
I 5 1 I I a24 1 It65 l I I l 
I 6 l 1 l t03 1 t20 1 I I I 
........................................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Jf Prer'e CLUPEA SPRATTUS 
I O i I 3473 1 10148 1 1,08 l 5'96 1 14a08 l 44t41 1 
I 1 I t00 I 57008 1 155,25 1 80113 1 292126 1 151852 1 352,84 1 
I 2 1 I 38,821 248t93l 2491281 764,091 552,391 902,531 
I 3 l I 1.57 I 33e23 1 38t82 1 101618 l 77e42 l 102171 1 
i 4 1 I ,O1 1 e46 l '96 l 4'19 1 '89 I '86 1 ........................................................................................................... ........................................................................................................... 
# Press AMMODYTIDAE 
l O I 450 1 84,771 686e76t 889,971 13076461 744,541 773,951 
I 1 l I 52,27 1 474614 i 628,28 1 1212e87 1 1137841 1 990060 1 
I 2 1 I 26+69 1 187t82 1 489t04 1 598'68 1 520,74 1 1071055 1 
l J I I 9'78 1 45,131 1839801 325,851 271,131 692,191 
I 4 L I le93 I 3,a-t- ? @ * i d - 4 -  314ef4D -243,601 64b8Bd- 
f 5 1 l 6 4 7 '  1 10'52 1 551951 106,941 72.90 1 187.72 i 
I 6 1 1 0 %  l 8688 i 52898 i 182eE 1 74 ,371  199,261 ------------------------------------------------------- 

-- 







IkibL 'i) 
A F L E  V - 2 - 2 -  Ctd, 
verasfe NUMBEWS m f  ex~Hsi%ed fish species 
er  1000 s t o m a e h s  sP C8D &r ase ssoup., 

E 2  T8TFIL 'r'Eb4aR X 9 S %  

...................................................... 
% PREDATOR 
I Age ~ P O U P :  I O i I I 2 1 3 1 4 1 5 1 6 +  1 ........................................................................................................... ........................................................................................................... 
I l o t  NB&~: 1 923+80 1 4364e22 1 9368,47 1 18612'48 1 29503173 1 24185446 l 2885$76 1 

........................................................................................................... ........................................................................................................... 
$t ~ T E ? % $  MELANOGRAMMUS AEGLEFXNUS 

99807 1 163637 1 2128435 1 317437 l 129'48 1 
48+51 1 186s91 t 86'68 l 93+23 1 

82.08 1 162440 1 

........................................................................................................... ........................................................................................................... 
+ Prer :  M E R L A N G I U S  H E R L b N G U S  

40,06 1 120+69 1 79,451 101,401 
98,731 208,791 

........................................................................................................... ........................................................................................................... 
# P r e r :  T R I S O P T E R U S  E S M A R K I  

4489 1 140,64 1 328,96 1 2140,47 l 414445 1 452,11 1 
24,22 i 201625 1 415126 1 373+08 1 196t86 1 

........................................................................................................... ........................................................................................................... 
+ P r e ~ :  C L U P E A  HARENGUS 

........................................................................................................... ........................................................................................................... 
+: P r e r :  C L U P E A  SPRATTUS 

74801 1 142'34 1 

---------------------------------------*.------------------------------------------------------------------- ........................................................................................................... 
A M M O D Y I I D A E  

98t30 1 P31q60 1 1074,QS 1 1431'93 1 1130,01 1 294t62 1 
19,411 284s57l 298,871 828,021 7261131 50,09 1 

71,791 193,541 68667 1 66'16 1 
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TABLE V-2-9, Ctde PACE 28 
Averase insested srer ~ e i d h t s  in CQD br ade drsup, 

Sit: PREDATOR 
i Age group: I O I 1 l 2 l 3 1 4 l 5 i 6 t  I 
I_-_-___-__-_____p----------------------------------------------------------------------------------------- ........................................................................................................... 
1 T O ~  UIN: I ,58 1 1660 1 2659 6 3,89 1 12478 i 8,75 1 66488 1 

........................................................................................................... ........................................................................................................... 
$B Pre-: GADUS HORMUA 
I O I 31,90 1 4e72 1 hb88 i 12650 1 22639 i 13,47 l 13422 1 
f l I I 15+46 1 56442 1 99047 t 123431 1 90434 1 77645 1 
i 2 1 I 1 236e12 1 483+20 1 436177 1 377122 1 193e75 1 
I 3 1 I I 1 690,211 588,681 564'471 215,891 
........................................................................................................... ........................................................................................................... 
4& P r e g "  MELANOGRAMMUS AEGLEFINUS 
I O I I 12625 1 13,3O I 17900 l 15678 1 15426 D 13470 l 
I 1 I I 19,47 1 35,75 1 57'38 i 111.37 1 76e37 1 82,60 1 
l 2 l I I 87+34 1 127127 1 187657 l 182,47 1 367,11 B 
I 3 1 I 1 118t65 1 166859 1 176.78 i 228.15 1 596,93 l 
I 4 1 l 1 157,891 150,831 184,351 223,771 1238,611 
l 5 1 I I 1 180,28 1 179t72 1 179,76 1 1775410 1 .......................................................................................................... ........................................................................................................ 
C Pre%: HERLANGIUC MERLANGUS 
I O I 10,03 1 7484 1 8,23 1 13457 1 29t90 1 19t60 1 12,02 l 
I l I I 15+19 1 46,34 1 42t1l 1 95,48 1 59,16 1 57,53 1 
I 2 l I 53,76 1 82,30 1 112494 l 135,90 1 138,98 1 120479 1 
I 3 1 I 1 155481 1 185,48 1 194159 1 206860 1 168e38 1 
I 4 i I 1 501t861 229,271 237,991 262,171 222,811 
i 5 1 l t 645+31 i 235,51 1 244695 1 262484 1 225,18 1 
I 6 I I l 651,611 286,471 340,261 371,851 235,951 ........................................................................................................... ......................................................................................................... 
f Prer: TRISOPTERUS ESWARKI 
I O I 8800 1 Se47 1 6814 1 6890 1 11,31 1 8,90 i 8.41 i 
I 1 1  I 9,60 1 21t37 1 27e96 1 30458 1 28.81 1 29,65 1 
I 2 1 I 26,27 1 40146 1 41+94 1 44t47 1 43,79 1 51'59 1 
I 3 l I I 39808 1 27+67 1 35+31 1 40812 1 40,01 l ........................................................................................................... ........................................................................................................... 
+ Pre%= CLUPEA HARENGUS 
i O I I 8109 1 23632 1 19108 I 14107 1 23t30 l I 
I 1 I I I t 0 3  1 36.12 I 43,739 i 52,07 i 61t06 1 56458 I 
1 2 1 1 8t7O 1 75161 1 58480 1 108t76 l 269832 l 110,50 1 
1 3 1 I I 48,741 1584491 262,301 355,831 256,981 
I 4 l I 1 1824031 172,301 65t40 1 1 I 
I 5 1 I 1 189e11 1 179,90 1 I I 1 
I 6 1 I 1 189911i 179,901 I 1 I .......................................................................................................... ........................................................................................................... 
f Prer: CLUPEA SPRATTUS 
I O I l 1,12 1 Se29 1 1635 1 4689 1 5090 l 12,95 i 
f 1 I e34 1 3'92 1 8426 1 8401 1 14e78 1 8846 1 10452 l 
l 2 1 I 8480 1 13985 1 12+86 1 18e23 l 14992 1 12968 1 
I 3 1 I 19662 1 19653 I 14,44 1 19482 l 17873 i 14948 1 
I 4 1 I 15983 1 18448 l 14,29 1 19161 l 16429 1 11487 l 
........................................................................................................... ........................................................................................................... 
f Prer: AMHBDYTIDAE 
I O I a71 1 1,72 1 1647 t 1665 1 1*82 1 1667 1 2.63 1 
I 1 I 1 5+38 l 3e33 1 4e20 l 2993 1 3,13 1 19178 1 
I 2 1 I Be81 1 I le61 I 13063 1 te l9  I 15.16 1 16020 1 
I 3 1 1 12032 1 21e47 l 27857 1 9*79 1 29824 l 22.09 1 
t 4 1 t 13065 1 26056 1 31193 1 18622 I 36629 1 25'58 6 
I - 5 I I 19e33 1 "482 1 32,24 B D 13,G C 48956 8 29,494- 
i 6 I I 27+06 1 34e64 1 35,06 1 25654 1 93944 1 28063 1 
-------------------------------------------*------&---- 



L ' * L - L  . > .  

Preliminaru averase auarterlr stomach content data fo r  HADDOCK bu PAGE 29 
risa C ~ ~ S S  (TOTAL NORTH SEA)* 

A t  1st B U A R T E R  3.5'81 ........................................................................................ 
SIZECLASS 10-15 15-20 20-25 25-30 30-40 40-50 50-70 70-100 ........................................................................................ 

SAMPLING INFORMATION 
Nr SPUARES saapled 24 55 68 60 90 4 1 23 O 
N r  STOHACHS saapled 248 456 558 612 708 204 53 O 
Nr of Stoaachs uith FOOD 195 341 414 411 489 147 46 
N r  of REGURGITATED Stoa, 53 118 150 206 175 33 5 
Nr of EWTY Stoaachs O 11 20 22 49 25 2 ........................................................................................ 
GENERAL WESULTS 

1 EHPTY ,O0 2a41 3a58 3,59 6e92 12.25 3,77 
Hean U Stoaach Contents ' 6 12 '20 1+02 1.23 1.39 4.36 8+83 
Hean NR of Prer Iteas 1 1 4  2,82 St50 6-39 5,46 11,43 14~84 
AVERAGE U per PREY ITES O b0 ,O7 18 ,l9 e25 ' 38 e59 ........................................................................................ 
WEIGHT X Major Taxa 
ANNELLIDA 30.31 95.82 11.72 11.14 13.94 6'61 12+61 
GASTROPODA 1+78 1.53 54.79 $80 1.63 2,04 2+64 
BIVALVIA ,81 2'33 3.40 5.45 4e90 1.75 2.29 
CEPHALOPOIIA 5,75 4.25 e71 -96 e22 1.53 
PYCNOGONIDA +O1 +O1 .O1 
CRUSTACEA 22.57 19.36 loe86 50.42 11*32 11s70 22+88 
ECHINODERHATA 23~44 28~19 7.23 6a61 12a68 60.68 5.85 
CEFIIALOCHORDAIA .O7 
ENATHOSTO~ATA 9.84 Ja05 7.09 20'34 49.65 62.04 47086 
UNKNOUN 7.50 5'47 4a19 4+28 5,59 3*64 5.86 ........................................................................................ 
WEIGHT X Commereial Species 
CLUPEA SPRATTUS .27 $18 6.50 1.84 3,06 
AHHODYTIDAE 1.83 Sa51 9e52 16.34 16.98 4a23 
PLEURONECTIDAE ,l0 2,58 
PAHDALUS HONTAGUI * 76 ~ 7 0  e97 851 
CRANGON CRANGON +98 t 20 .37 ,O4 

B t  2 n d  Q U A H T E K  3 . 9 8 1  
........................................................................................ 

SIZECLASS 10-15 15-20 20-25 25-30 30-40 40-50 50-70 70-100 ........................................................................................ 
SAMPLING INFORMATION 
Nr SQUARES saapled 36 52 62 68 70 51 17 1 
Nr STOHACHS saulpled 398 565 692 789 843 370 40 1 
Nr of Stoaachs uith FOOD 180 324 410 462 411 171 20 1 
Nr of REGURGITATED Stoa. 79 113 183 230 309 136 14 O 
Nr of EHPTY Stomachs 141 128 100 110 125 64 6 O ........................................................................................ 
GENERAL RESULTS 
Z EtiPTY 35+42 22.65 14+45 13494 14.82 17.29 15400 . O0 
Hean U Stonach Contents ,l3 ,28 +87 1.30 2.14 4,31 6,99 30.23 
Hean NR of Prer Iteas 1,76 4.54 10.16 15a98 25,OO 17~94 3.70 10.00 
AVERAGE U per PREY ITEH 07 .O6 08 .O8 ,O8 ,24 1$89 3,02 ........................................................................................ 
Food Com~osition in WEIGHT X bu Major Taxa 
ANNELLIDA 13.71 14+43 8.18 5450 8*46 4.00 3-16 
GASTROPODA ,O7 +47 .42 ,35 4.46 
BIVALVIA h.51 4t55 5*36 4.69 4t99 3.47 P 22 
SCAPHOPODA .O4 
CEPHALOPODA Q 21 1+26 -40 
CRUSTACEA 31.62 25~98 24.91 28.68 24.28 15+57 . 2.69 11.54 
ECHINODERHATA 19.01 18.78 11q72 11e17 11.13 7e79 15.91 26.59 
CEPHALOCHORDATA +O1 
GNATHOSTOHATA 3,65 21.15 26.81 42.37 44~59 64,68 74,44 32.84 
UNKNOWN 25.50 15,03 22a81 5.85 5,69 4.13 3458 24.57 ........................................................................................ 
WEIGHT X Commercial S ~ e c i e s  
TRISOPTERUS ESHARKI 3 ~ 4 3  
CLUPEA SFRATTUS ,71 
AHHODYTIDAE 11*79 22a57 39~54 41#05 58*59 62464 32.84 
PLEURONECTIDAE 4,90 2.16 ,78 .47 
BOTHIDAE 1+27 06 
PANDALUS HONTAGUI 1'96 1'96 ,91 ........................................................................................ 



TABLE V-3.  C t d ,  PAGE 30 
Prelisinaru averase auarterlu atamach content data f a r  HADDOCK bu 
size clasr (TOTAL NORTH SEA>* 

C %  3 r d  G i U A R T E R  1 9 8 1  ........................................................................................ 
S IZECLACS 10-15 15-20 20-2s 25-30 30-40 40-50 50-70 70-100 ........................................................................................ 

SAMPLING INFORHATION 
Hr SQUARES saapled 60 62 74 88 93 54 19 1 
N r  STOHACHS saupled 791 679 1062 1324 1479 482 82 4 
Hr o f  Storachs uith FOOD 274 306 432 534 582 184 73 2 
Nr of REGURGITATED Stoa. 320 234 472 665 779 248 2 O 
Hr of EHPTY Storachr 197 139 170 134 117 50 7 2 ........................................................................................ 
GENERAL RESULTS 

% EHPTY 24.90 20.47 16,OO 10412 7e96 10937 8,53 100.00 
Hean U Stomach Contents h10 ,34 ,63 1.01 1.57 3,R4 293.04 29t49 
Uean NR e l  Prer Itecs 2,73 10.99 8.49 Ile95 7.80 8,24 14.21 13.00 
AVERAGE U per PREY ITEK e 04 .OS 103 -08 ,20 +46 20.60 2,26 ........................................................................................ 
WEIGHT X 6eJo.r T a x a  
CNIDARIA 08 
CTENOPHORA ,O1 ,O1 
ANNELLIDA i1.06 11.04 7671 6,40 5.43 3.49 71'07 
GASTROPODA .O3 ,O1 ,37 $20 ,37 +39 
RIVALVIA e61 1.53 Sa10 4,09 3.75 1.14 , O3 
SCAPHOPODA ,O5 
CEPHALOPODA ,42 ,22 
CRUSTACEA 34'42 19+59 26,89 29,75 23,53 15e7f +Ei6 19.54 
ECHINODERHATA 2 ~ 2 6  11.46 8.82 9.88 12.96 7075 .34 82.46 
UROCHORDATA 4,49 4,27 3,27 2'14 $54 
GNATHOSTOUATA 35'59 43,60 41.51 41.63 48.32 69.38 27.58 
UNKNOWN 11*54 6,50 6+32 5'47 4a83 2+06 '11 ........................................................................................ 
WEIGHT % Commercial Spesies 
HELANOGRAKHUS AEGLEFINUS ,21 .l1 1.09 
HERLANGIUS HERLANGUS ,O3 
TRISOPTERUS ESHARKI 2'75 loe45 17~45 $38 
CLUPEA SPRATTUC .56 ,l8 . O5 
AHHODYTIDAE 6,06 16+26 18~17 20,30 24.13 38.35 26,63 
PLEURONECTIDAE q72 1.05 .l9 .34 
CRANGON CRANGON l,l5 ,61 19 ,O9 ........................................................................................ 

D S  4 t h  O U A R T E R  1 9 8 1  ........................................................................................ 
SIZECLASS 10-15 15-20 20-25 25-30 30-40 40-50 50-70 70-100 ........................................................................................ 

SAHPLING INFORHATION 
Nr SQUARES saapled 63 95 82 76 87 64 19 1 
Nr STOKACHS saspled 698 834 91 O 947 1040 536 80 1 
Nr of Stomachs uith FOOD 492 602 553 495 529 252 46 O 
Nr of REGURGITATED Stoa. 160 169 319 390 429 257 33 O 
Nr of EHPTY Stomachs 40 63 37 52 8 1 27 1 1 ........................................................................................ 
GENERAL RESULTS 

% EHPTY 5.73 7055 4.06 5449 7.78 5.03 1+25 100,OO 
Hean U Stoaach Contents .l2 28 t 63 .83 1+61 5,34 7869 
iiean NR of Prer Items 2,55 8,40 2e66 3+47 4*46 8+28 14~58 
AVERAGE U per PREY ITEH .O4 ,O3 23 .24 36 $64 * 52 

WEIGHT X ilador Taxa 
ANNELLIDA 12t48 10+76 Ile37 12805 loa96 42.97 7 ~ 2 0  
GASTROPODA v54 2,09 + 78 ,50 ,77 .89 
BIVALVIA +O5 6,41 3,56 2.29 4 ~ 8 2  ,77 + 35 
SCAPHOPODA ,O4 801 
CEPHALOPODA ,57 t34 1.41 1+80 1,79 8 18 
CRUSTACEA 32.07 22.92 15,21 14,95 14+76 5 ~ 4 6  19.00 
ECHINODERHATA 10+93 14.44 9*68 10.45 9.40 4$12 15+14 
UROCHORDATA ,O2 .l2 
GNATHOSTOKATA 29.21 31.98 52.86 52,94 52,80 42.37 56,63 
UNKNOUN 14,72 10883 6.19 5,38 4667 1.51 1.50 ........................................................................................ 
UEIGHT X Commercial S ~ e c i e s  
HELANOGRAHMUS AEGLEFINUS ,79 
HERLANGIUS HERLANGUS + 26 .43 
TRISOPTERUS ESMARKI 4,50 5+54 3.47 4,45 18.12 
CLUPEA HARENGUS + 30 
AHHODYTIDAE .59 12,43 12+21 8+97 12.57 
PLEURONECTIDAE + 19 .O2 1.33 1+01 4 48 .O3 
BOTHIDAE .39 
PANDALUS HONTAGUI ,O5 .O6 19 ........................................................................................ 



TABLE V-4-1. 
Ouesterlm averade UEIOHTS of ex~loited fish s ~ e f i e s  
per 1000 stomachs of UHITING b r  ase droup. 

A T  1 Q U A R T E R  15'81 

Age o f  predator 

2 5 6+ 

- - - - 

' 1  5.211 1.734 28.587 65.821 85.585 152.200 
Haddock 

2 - .O92 2.508 6.601 8.135 26.444 

3 - - - - - - 
- o - - - 

Whiting 
1 - 3.464 42.997 165.213 554.461 338.751 

2 - .O29 .467 1.991 7.537 4.583 

o * .O76 .O95 .O85 - - - 
I 12.624 33.049 200.382 419.201 468.242 1 746.756 

Sprat I I I I 

2 20.014 136.078 215.626 290.104 281.~1 251.326 

1 i -724 15.257 30.966 46.392 43.3751 41.849' 

l 
4 .O09 .l86 -378 .5661 .5291 .510 

1 A *  1 .O21 .550 1.566 -8701 .221 - 
l " 1 

j I 80.781 44.266 49.402 53.7271 u.7861 61.855 

j 2 7.93 11.914 25.333 16.208/ 34.0601 41.944 
Sandeels  

3 
- -334 4.305 11.8971 20.692, 16.018 

I .  .399 5.138 14.199' 24.6981 19.118 
4 l 

5 
- .l29 1.666 4.605 8.010, 6.201 

6+ .140, 1.798 4.989 1 

Total Strnnach Content M O  909 , 1866 2910 1 3565 / 4530 / 

Quarterlm sverase WEIGHTS of ex~loited fish apecies 
per 1000 stomachs o% WMITXNG bu ase Sroupe 

R f  2 Q U A R T E R  1 9 8 6  I 
1 Age of predator I I 
l 

I Prey Spec ie s  1 Prey age I 1 1 2 i 3  i 4  i 5  I O+ 1 

I 

Sprat 

l 

Sandeels 

'r: 
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E V-4-1,  Ctd* PAGE 33 
asle WEIGMTS oQ ex~loited fish species 
2 0 0 8  stomachs of WHLTLNG b% asse group,  



TABLE V-4-2.  
Quarterlr averase NUHBERS of e x ~ l o i t e d  fish s ~ e c i e s  
per 6000 stomachs of WHITING b r  age drout=* 

A f  1 Q U A R T E R  15'81 

Age of predator 

w & l  2 3 4 5 6+ 
Sepcies w 
Cod O - - - - - 

1 ,006 .200 .O42 - - - 

Haddock r 
Norway 
pout 

Herring 

Sprai 

Sandeel 

TABLE V-4-2 .  Ctd* 
Quarterlr averase MUHBERS of e x ~ l o i L e d  fish sppcies 
per 1000 stonachs a f  UHITING b r  ase SrouP. 

p: 2 Q U A R T E R  l 9 8 1  

l 

.O04 .320 

8.006 107.942 14.712 1.720 
.420 22.674 105.380 76.446 51.104 88.726 

- 1.058 9.722 16.354 45.854 19.098 
.O66 .O72 

.628 2.264 2.608 11.488 8.840 5.876 
.O52 .O84 

.226 5.100 14.428 7.406 4.846 9.100 

.l08 2.022 5.690 3.150 2.110 4.200 

l 



TABLE V-4-2 .  Ctd. 
Quarterlr averafie NUHBERS of exploited fish species 
per  1000 stomachs of WHITING b r  ase sroup. 

Age of  p r e d a t o r  1 
2 3 4 5 6+ 

Cod O .l20 .O32 .O16 - - 
1 - - - - - 

Norway O 54.582 259.314 596.906 419.884 341.892 264.982 
pout  1 - .l38 1.324 1.300 .E88 1.296 

2 - .O02 .O14 .O14 .O08 .O14 

3 - - - - - - 
4 - - - - - - 

TABLE V-4-2.  Ctde 
Quarterlr averase NUHBERS o f  exploitad fish speeies 
per 1000 storachs of WHITING b r  ase s r o v ~ .  

I Aee of p r e d a t o r  I 

-77: 3.07: 5.08: 11.54: 4.18: Cod li l -02: 

Haddock O 9.456 58.416 168.592 178.440 229.162 232.138 
.O60 .l28 .238 .616 1.198 2.076 - - - 

- - - - 



TABLE V-4-2e C%&+ PAGE 36 

A v e r a g e  NUMBERS of ex~lolted fisk ssecies 
per 1000 stomaehs of W H T T I N G  b r  ase d r o u ~ +  

E $  - r a - a k L  V E A R  19a1 
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TABLE V-4-3. Ctd. 
Averade indested Preu ueishts in WHITING bu ase droup. 

C :  3 Q U A R T E R  1 9 8 1  

- - . - 
Age of predator 

. . 
I I'rey S ~ > e c i e s  i 1'1-ey age j ' .  1 " :  

--. .. . . , .. 
1 

i 
l 

/ COd 
1 - 1  i 

--- 
i 

i I 0  l 
1 3 . 4 2 4  6.573 2 3 8  4.648 / 5.736 4.944 

7 - 7  
l Haddock i 15.875 15.875 "15.8;5 15.875 ' 15 .875  , 15.875 

l 1 l 

l 
l , o 

1 .676 1.567 1.60 2 1.752 
I 1  

17.680 17.680 17.680 / 17.680 i 17.680 ' 
2 

Norway I 17.680 17.680 117.680 1 17.680 i 17.680 / 
l i I 

TABLE V-4-3. Ctd, 
Averase insested preu weishts i n  WHITING bu ase S r o u ~ .  

I 
1 D :  4 Q U A R T E R  2 9 8 1  

I Norway 1 
; Pout l ! l 

1 O 1 2.964 1 3.035 1 3.054 1 4.414 / 6.552 ' 37.280 i 

Herring I ( 13.490 1 13.490 / 13.490 1 36.935 1 13.~/\ 



BLE W - 4 - 3 .  Ctd* 
erade insested ~ r e r  weishts i n  W H I T I N G  br ade droup* 

E Z  T O T A L  Y E A R  1 9 E c Q  



T A B L E  V-5-1- 
- Q u r r t e r l u  ava?rr*e U E I G H T  P E R C E N T A O E S  o f  e x ~ l o i t u d  f ish  

r ~ e c i e s  per 1000 stonrchr o r  S A I T H E  bu eae s i r o u p .  

............................................................ 
+ PREDATOR 
I A 4 c d r a a :  I 0 1  1 1  2 1 3  1 4  1 5  1 6  1 7  1 8 1 9  1 1 0 1  1 1 1  1 2 t l  

_ _ ~ - - - ~ ~ ~ - = - - - - ~ T T i - = = = U P  - --=== 
% P r e r :  GADUS MORHUA 
-i===-=~-==E=E==~=~----~-I-____i=I?-?-?-=___-=E=C=5==E--- 

B Prer:  UELANOGRAMUUS A E G L E F I N U S  
1 1 I I 1 .21 1 1.21 1 7.49 I 5.22 I 4.55 1 4.41 1 4.40 1 4.41 1 4t42 1 4-46 i 4.51 1 
I 2 1 I I 1 .O2 1 b28 1 e14 1 , l0  1 $10 1 . l0 1 -13 1 415 1 -26 1 e58 1 
lii=I-v--G E --=l----------- ** -___iiiEii--__=~-~Y-~. - I-- 

=-=L------ -- 
I P s a r :  M E R L A N G I U S  MERLANGUS 
1 i I I I I I ,0021 .O7 1 .W I , l0 I .l0 1 , l0 1 . l0 1 . l0 1 . l0 1 
I 2 I I I I I -02 I .si I .6s I ,b8 I .M I .n I ,n I ,m I 1.11 i 
I 3 I l I I l 1 ,0011 ,0021 ,0021 .Mi21 .O3 1 .O5 1 sl7 1 e52 1 
I 4 I 1 I I I I I I I ~ O Q 8 1 ~ 0 2 1 ~ O S I ~ l 4 l  
I 5 1  I I I I I I I I 1 ~ 0 0 1 1 ~ 0 0 1 1 ~ W I ~ O 1 1  

.----i--r----- ---r-- ---- -- --p w------ -- -- -- 
r0 P r e r :  T R I S O P T E R U S  E S H A R K I  
I fi I I 1 e4 1 2.4 1 20.0 1 26.1 1 27.8 1 28.2 1 28.2 1 28.0 1 27,8 1 27.0 1 24,s 1 
I 2 1 I I + 4  1 2.9 1 30,4 1 37e4 1 39.3 1 39.7 1 39.7 1 3 9 ~ 8  1 39t9 1 4094 I 41.8 I 
I 3 I I I 1 92 1 1.6 1 1 ~ 7  1 1.7 1 la7 1 1.7 1 la7 1 1$8 1 2.0 1 2.5 1 
I 4 I I I I I I I I I I I . 1 1 . 3 1  -- - - ---- u---------- ---- - - 
BI. P r e r :  C L U P E A  HARENGUS 
I 1 I I I I I l $4 l 1,l l 1.2 l 1$2  l l * ?  l 1.2 l 1 s t  l a8 l 
I 2 1  I I I I 1 . 2 1 . 3 1 . 3 1 . 3 1 , 3 1 ~ 3 1 . 3 1 . 2 1  
I J I  I I I I I , 1 1 . 2 1 , 2 1 . 2 1 , 2 1 . 2 1 . 7 1 . l I  
s 4 I I I I I , 1 1 . 2 1 ~ 2 1 . 2 1 . 2 1 . 2 1 , 2 1 , 1 I  
I S l  l I I 1 ~ 2 1 ~ 3 1 ~ 3 1 ~ 3 1 ~ 3 1 ~ 3 1 ~ 3 1 ~ 2 1  
I- -- = ~ - ~ E X E L - - = = ~ ~ = ~ ~ = ~ ~ * ~ = P ~ E = = ~ E = ~ ~ E = = _ I _ _ I _ _ I _ - _ I _ - = _ I _ I = ~ = ~ ~ = Z ? = C ~ = F -  a= 

81 P r e r :  C L U P E B  S P R A T T U S  
I 2 1  I 1 ~ 5 1 1 ~ 8 1 ~ 3 1 ~ 2 1 ~ 2 1 ~ 2 1 ~ 2 1 ~ 2 1 ~ 2 1 ~ 2 1 ~ 1 I  
I 3 1  I I , 1 1 . 4 1  I I I I I I I I I 

------w= 
ii_-_iiiiii--ii-i---i ---G- 

@ Prer:  A M M O D Y T I D A E  
I 1 I 169,4 165.2 151+8  1 1 e5 1 ~7 1 m7 1 $7 1 q7 1 -8 I 89 I 1-4 I 
I 2 1  I I I I 1 ~ 2 1 ~ 3 1 ~ 3 1 a 3 1 ~ 3 1 ~ 4 1 ~ 6 1 1 ~ 3 1  
I 3 1  I I I I I ~ l I ~ l I ~ l I ~ 1 I ~ l I ~ l I ~ 1 1 ~ 2 1  
I 4 I I I I I I .l I .l I .l I .l I .l I ,l I .l 1 .2 1 
I 5 1 I I I I I I I I I I I I . l I  
I 6 1 I I I I I I I I I I I I ~ 1 1  ............................................................ 

I T A B L E  V-5-1. C t d .  

/ auartr r lu  rvrrrea? W E I G H B  P E R C E N T A Q E S  o f  e x ~ l o i t r d  Fiah 
i r rec ies  per 1000 ntorechs o f  S A I T H E  bu oae I r o u r .  

----___--___------------------------------------------------ 
# PREDATOR 
I k s r m :  I O l 1  1 2  I 3  1 4  1 5 1  6 1 7  1 8 1 9 1  1 0 1  I l l  1 2 t l  

e---- -- ----=-i==~i------~-.- - 
C P r e w :  GADUS MORWUA 
I 0 1  1 ~ 5 1 ~ 4 1 + 1 1 ~ 2 1 ~ 3 1 ~ 3 1 ~ 2 1 ~ 2 I ~ Z I ~ 2 1 ~ 2 1 ~ 2 1  
=z--y==E==ET---------=5i5i ~~ - ---a-5-------------- ------y ---S--i--==--- 

# P r e r :  MELANOGRAMMUS A E G L E F I N U S  
I O I 1 40.4 1 36t4 1 12.3 1 5.12 I 5,51 1 5.95 1 7.39 1 7.36 1 7.32 1 7.41 1 7.42 l Tar16 I 
I 1 I I 1 $27 1 1-31 I 2.0s I 2,02 I I*81 1 1.13 1 1+75 1 1.22 1 1.71 1 1.33 1 3 . 5  l 

4 ------____--- _- --------- = - = = = = - 5 - - ^ I = i S I  . . . 

. # Prer:  M E R L A N G I U S  WERLANGUS 
I O I I 1 *O031 h 0 4  I 623 1 *Ti 1 . l9  1 ,0021 .o011 l I I I 

-- e- - 
C P r e r :  T R I S O P T E R U S  ESMARKX 
I O I 1 8.0 l10,O 114.3 1 9.2 I 2.1 1 l e 6  1 I I I *l I . I  1 <2 1 
I 1 I I 1 5p4 I 2287 1 1607 l 8,s I 9.9 I f3t0 I 13t0 I 13.0 1 13.4 1 13,8 1 14.7 1 
I 2 I I I 1 a2 1 e 9  I 5.0 l 6,7 111.6 111-6 111.6 111.0 110.3 1 8,8 1 
I 3 1 I I 1 $3 1 1.5 1 1,7 1 1.3 I t1 I a l  I t1 I v 1  I a 1  I .l I 
------i v E - S I i D 9 8 - n ^ C - L -  . . . 

# P r e r :  C L U P E A  HARENGUS 
I 3 1  I I i I I I I I I 1 ~ 1 1 2 ~ 5 1 5 ~ 3 1  
----d- ----EIz=-rii--- -----*-------- c-==== 

C Prer:  C L U P E A  S P R A T T U S  
I 0 1  1 . 3 1 . 2 , I . l I  I I I I l I I l I - - - - - _ - - - -  
-e-- 

------ S= . JriS=-1===Ei 

# P r e r :  A U H O D Y T I D A E  
I O I 1 7.9 1 7 ~ 0  I 3,5 I 1 8 4  1 - 5  1 .5 1 .6 1 $6 1 '6 1 -6 1 ,S 1 .5 1 
I 1 I 1 17.5 112,l 1 3,O I ' 4  1 a? 1 l e 1  1 I t 8  1 1.8 l 1.8 1 1 ~ 7  1 1.6 1 1*3  1 i j  2 . 1  l 6 6 l 5 8 I 1 4 l l l l l  I I I I I i I 

3 1  1 2 , 3 1 2 , 0 i . 5 1  I I 1 l I I I I I 
I 4 7 I 2 I  1 I I I I I I I 1 
I 5 1  l 5 4  I I I l I I I I I 
I 6 1  I , l I . l i  I I I I l I I I I I ............................................................ 



T A B L E  V - 5 - l e  C t d r  
Q u a r t e r l u  avarase U E I Q H T  P E R C E N T A Q E S  o f  r x r l o i t a d  f i r h  
s ~ a c i e s  per 1000 storachs o f  S A I T H E  bu asle s r o u m ,  

............................................................ 
+ PREDATOR 
I l t s c d n n a :  I O I  1 1 2 1 3 1 4 1 5 1  6 1 7 1 8 1 9 l  1 0 I i l I  1 3 1  
-==U= ---- ---X=P-----T'C-------.i-ri.---. . p=--== 

t+ P r e r :  GADUS UORHUA 
I O I 1 .5 1 .5 1 e3 1 .4 I a4 1 .3 1 .2 1 .2 1 t2 1 ,2 1 .2 1 .l I --- --==C1---= ---------r--siS=i==E 

+ Prer:  UELANOBRAf lUUS A E G L E F I N U S  
I O I 1 41.9 1 3be2 1 24e2 1 7.32 1 8.71 1 7.62 1 8.52 1 Be64 1 8868 1 9*01 1 9,32 1 10.05 1 
I 1 I I I I I I I I 1 , 0 6 1  ,081 ,481 . 8 3 1 1 . 7 0 1  

- - = m - =  

+ Prar: f l E R L A N G I U S  f lERLANGUS 
I O I I I e14 1 q 3 0  1 $09 I *O041 e0031 *W11 I I I I I 
I 1 I I 1 ,0011 e03 1 $31 l -25 l e 2 0  1 802 1 .O11 I I I I 

+ Prer:  T R I S O P T E R U S  E S M A R K I  
I O I 1 8.3 11640 124q6 1 loe1 1 6.2 1 5.0 I ~9 1 $7 1 e5 1 $5 1 .6 1 q6 1 

' I I I I 1 .5 1 1.1 1 108  1 5 * 1  1 7t5 1 15a5 1 16,l 1 1 6 ~ 3  1 16$6 1 16.9 1 17.6 1 
I 2 l I I 1 q2 1 2,4 1 3+8 1 4t8 1 7.7 1 7*9 1 7 ~ 9  1 7.2 1 6.7 1 5.3 1 
r 3 1  I I I 1 1 , 2 1 1 ~ 0 1 . 8 I . l I  I I I I I 
I 4 1  I I I I ~ l I l ~ O I ~ l I  I I I I I I -- --r_.=---- -ni- ---v------ - ----- - - i i - E = E  ---..i-- - 
+ Prer:  C L U P E A  HARENGUS 
I 3 1  I I I I I I I 1 ~ 2 1 ~ 4 1 2 ~ 0 1 3 ~ 4 l 6 ~ 5 1  
-w----- *------W -----p- 

----v- --- - --====a== 

t+ P r e r :  C L U P E A  S P R A T T U S  
I O I  1 . 3 1 + 2 1 * 1 I  I I I I I I I I I 
--------w l----- -- -- D---- --- ---. ------------------ =r= * P r e r :  A K f l O D Y T I D A E  
I O I 120.4 117.4 111.4 1 1 ~ 2  1 1.5 I le5 1 2.3 1 2.4 1 2.4 1 2.2 1 2tO 1 la6 1 
I l i  l 6 4 l 3 7 l 2 6 l l l l l  I I I I I I I 
l 2 1  1 5 ~ 9 1 4 ~ 9 1 2 ~ 9 1 ~ 2 1 ~ 2 1 ~ 1 I  I I I I I I 
I 3 1  l 1 4 1 1 l 7  I I I I I I I I I 
I 4 1  I , 6 1 . 5 1 . 3 1  I I I I I I I I I ............................................................ 

T A B L E  V-3-1,  C t d *  
Q u æ r t e r l u  a w e r æ e a  U E I G H T  P E R C E N T A G E S  o f  ex r lo i t ed  f i r h  
species m e r  1000 storaeha o f  S A I T H E  bu ase a r o u r .  

............................................................ 
# PREDATOR 
I W e i m u p :  I O I 1  1 2 1  3 1  4 I 5  I 6  1 7  1 8  1 9 1  1 0 1  1 1 1  1 2 t l  

-PIPE 

# Pren: GADUS KORHUA 
-------------------v- ---- -- ---w--- ------ - .  

# Prer:  HELANOGRAMHUS A E G L E F I N U S  
I O I I I l,19 I 2-34 1 7a47 1 6.55 I 4 0 7 3  1 4.46 1 4.47 I 4.44 1 4.47 1 4.47 1 4.49 I 
I 1 I l 1 ,0051 ,M I $22 I e17 1 a07 1 e06 1 e Q B  I a11 1 ~ 2 2  1 +22 1 +36 1 
I 2 I l I I I I 1 I .o911 a 0 0 2 1  .O051 .O141 ,0131 ,0241 
--------w- ----- ----v-- _ 
# P r e r :  U E R L A N G I U S  MERLANOUS 
I 1 I I I I I I I I ,O1 1 -63 1 .06 I .l7 1 . l6 1 .N 1 
I 2 1 l I I I I I 1 .O2 1 .M I .08 1 .23 1 .23 1 .41 1 
I 3 1 I I I I l I 1 ,0031 e 0 0 6 1  ,0121 44 I e 0 4  1 .Q7 1 

c-*--* irr 

# P r e r :  T R I S O P T E R U S  E S M A R K I  
I O I I I 2,B 1 9.7 I 31,b 1 36.1 1 43e3 1 44+3 1 4 4 ~ 1  1 43*9 1 4238 1 4 2 d  I 41.7 1 
I 1 I I 1 1,s 1 ri,? 1 15e8 1 16q9 I 15.6 1 18a9 I 19.0 I 19.2 1 19.7 1 19e7 1 3.4 I 
I 2 1 I I e 4  I l.& l 5.4 I 5.8 I ba3 l 6+3 1 ba4 1 6.5 1 6.8 1 6.8 1 7.3 1 ---- ---=C--Z--L-&-===-5L_i_ 

# P r e r :  C L U P E A  HARENGUS 
I O I I I i I 9 1  1 e 3  1 .P I 1.0 1 l e0  I 1,o 1 e9 1 '9 1 .8 1 
I l I I I .I I .l I .4 I 1.0 L 1,I I 1.1 I 1 ~ 1  I 1'0 I 1.0 i e 9  I 
I 2 1  t I I I I l ' ~ ~ * l l ' l l , l l . 1 l , l l * ~ ~  
-w-------- --=--, - .-- - 

# P r e r :  C L U P E A  S P R A T T U S  
I o I I I I I i . l i  . l i  . ! I  . I l  . I l  . l 1  . l i  * 1 I  
I 1 I 1 1.2 1 2'2 1 I I l ,i I ,l I .l I ,i l .l I .i I ,i I 
I 2 1  1 1 ~ 5 1 2 ~ B l . i I  l l I I I I I I I 
I 3 1  I . l I . 1 I  I I I I I I I I I 

-*-d---- A .  - 
# Prer:  A f l K O D Y T I D A E  
I O I 1 69,2 l 50.2 1 25,1 1 I e3 1 e 7  1 e7 1 t7 1 e8 1 .9 I $9 I 1,O I 
I 1 1  I I I I I ~ i I ~ 3 I ~ 3 1 ~ 3 1 ~ 4 1 ~ 6 1 ~ 6 1 ~ 8 1  
I 2 s  I I I I I I , 1 I . l I . 1 I . : I . i I . 1 1 , 2 I  
I 3 1  I I I I I I ~ 1 I + S I e l I ~ 1 I ~ l I ~ i 1 ~ 2 1  
I 4 l I I I I I I I I I I I I . l I  
I 5 1 I I I I t 1 B I I I I I ~ l I  ............................................................ 





TABLE V-5-2. Ctd. TABLE V-5-2. Ctde - Averade inaestsd rrau uaishts in SAITHE bu ase srour. Averaste inaested r r ~ u  ueiahta in SAITHE bu ase irour 

............................................................ 
Q PREDATOR 
IM~ircsrmp: i 0  I 1  1 2 1  3 1 4  1 5  1 6  1 7  1 8 1 9  1 1 0 1  1 1 1  1 2 t I  

C E I  - , 
---- - - i ? < - = - - - " - z - -  --------w- --- 

C Pre~: GADUS MORHUA 
I O 1 l 1 4  l 1 3  l 1 3  l -7 1 ~7 1 47 1 q7 1 v7 1 ~7 1 .7 1 a 7  1 .7 1 
-i. ,, ----p =C-=- * Pren: HELANOGRAnnUS AEGLEFINUS 
I O I l 10.0 l 9a8 1 9,3 l 7,2 1 6+6 1 5.8 1 4,) I 4 e 1  1 4.5 1 Sa1 1 5.8 1 7.3 1 
I 1 I I I I I I I l 1 43.8 1 43.8 1 43~8 1 43~8 1 43~8 1 
--------------r-- lill==-PEPPl-*.EIl- 55P 

C Pre*: MERLAHGIUS HERLANGIJS 
I O I I l 1 4 9  I 1 7 4  l 9 l l l 415 l l l I I I I I 
l 1 I I l l l 415 l l l 415 l 4 l 4 l 4 1  l I I I I 
........----C- -- .---.------~i=li=--ii---- 

8 Prer: TRISOPTERUS ESHARK1 
I O I 1 1,5 1 2.2 l 2,b 1 2,8 1 2.8 1 2.8 1 3,3 1 2 ~ 9  1 3.6 1 3t2 1 2m9 1 2.2 1 
i 1 I I 1 l?,? 1 17.7 1 19,8 1 23,3 1 2388 1 24*4 1 2 4 ~ 3  1 24t4 1 23.6 1 23.0 1 21.7 1 
I 2 i I I I n , &  I ~ ) , 5  I 5 ~ ~ 4  I 4 7 s  I 37.7 I 37,z I 37,2 I 37.1 I 37.1 I 36'9 I 
I 3 1  I I I 1 n , 8 1 n , s 1 n , 1 1 i n , s i  I I i I I 
I 4 1  I I I 1 n , 8 1 n , 8 1 n , 8 1  I I I I I I 

--W--- ----- E----- -TI5i=---Er==-CE-- 

t Prer: CLUPEA HARENGUS 
I 3 I i I I I I I I I i n . 5  i i n a s  I 1n,5 I 179,s I 174.5 I --- . .  . ,. ~ , ---- =Ii-E=P3--E=---=f- 

t Pres: CLUPEA SPRATTUS 
I 0 1  l 1 4 l 1 4 1 4 l  I I I I I I I I I 
Z==EEi---=--?-* --v----- - & ~ ~ i ~ Z * - i - - = -  

4 Prer: AHHODYTIDAE 
I O I l 1.6 1 1.6 1 1.5 1 2,1 1 2-0 I 149 1 1.5 l le5 1 1.5 I 1.5 I 1,s 1 la5 1 
i 1 I 1 1296 1 17+2 1 14.9 1 17.2 1 17*2 1 i I I I I I I 
I 2 I 1 16.8 1 16,8 1 16,8 1 10.4 I 11.1 1 6.0 1 I I I I l I 
I 3 1 1 1 7 ~ 2 1 1 7 ~ 2 1 1 7 . 2 1  1 I I I I I I I I 
l 4 l 1 1 7 ~ 2 1 1 7 ~ 2 1 1 7 ~ 2 1  I I I I I I I I I 

............................................................ 
I; PREDATOR 
IMeHeim: I 0 1  1 1 2 1  3 1  4 1  5 1  6 1 7 1 8 i P  1 1 0 1  1 1 1  1 2 t l  

-- 

# Pren: GADUS WORNUA 
_=irrn=x------- --p=.=p-iD 

# Pren: MELANOORAMHUS AEGLEFINUS 
I O I I 1 14%7 1 1J98 1 17+9 I 17.3 1 1 5 ~ 8  1 15.5 1 15th 1 15.7 1 16.1 1 1681 1 16e6 1 
I 1 I I l 35.9 1 a,? 1 35.9 I ?3#9 I SI,? I 35.9 1 35.9 1 105.5 1 14.5 1 105,5 1 1GS5 1 
I 2 1 I l I I I 8 I 160.0 I 165A I 160.0 I 160.0 I l60,O I 165.0 I 

# Prew: MERLANCIUS HERLANGUS 
I 1 I l I I l l I 1 90.2 1 91.1 1 91.9 1 9 4 ~ 7  1 94.6 1 97.5 I 
I 2 1 I I I I 1 I I 165.4 I 14584 I 165.4 1165.4 l 165.4 1 145~4 8 
I 3 1 I I I t I 1 I 167.4 1 167.4 1 16784 1 167.4 1 167.4 1 167.4 l 
--e-- -- v-- . .,, . ---w....- - - -ED-Sa .  -?- 

# Prer: TRISOPBERUS ESMARKI 
I O I I I 9'0 l IOai I 11,4 I 11.8 E 12.0 1 12~0 1 12.0 1 12.0 1 12.1 I 12,l 1 12q1 i 
I 1 I I 1 35,8 1 35.4 t 34.8 1 34,s 1 33.9 1 Be9 1 3 - 0  1 33.9 1 azo I 34.0 i %+l I 
I 2 1 I f 38.7 I 38.7 I 38e7 1 38.7 1 58,7 I %e7 1 38.8 1 39~0 1 3 9 ~ 6  1 39,6 1 4 0 b 1  1 

# Prer: CLUPEA HARENGUS 
I O I I I I I 37'3 l 37.3 1 8.3 1 22.3 1 37'3 1 37'3 I 37,s 1 37.3 1 3ie3 I 
I l I I I I I $2,5 1 52,s 1 52s5 1 52e5 I 52,s 1 !2+5 1 52,s 1 52eS 1 52.5 I 
I 2 1 I I I I I I 72.3 I n , 3  I n,3 I n,a i n , ~  t n,3 I n.3 I - 
# Prer: CLUPEA SPRATTUS 
I O I I I I l 1 15.3 l 15,3 1 15,3 1 15B3 1 15.3 l 1563 1 15'3 1 15.3 I 
I 1 I 1 15.3 1 15.3 1 8Sv3 1 1 1583 1 15+3 1 1 5 ~ 3  1 15.3 1 15.3 1 15.3 1 15.3 1 15.3 1 
I 2 I 1 1 5 . 3 1 1 5 . 3 1 8 5 ~ 3 1  I l I I I I I I l 
l 3 1  1 1 5 , 3 1 1 5 . 3 1  I i I I I 1  I l  I I 
--w - -- ____n - - - - - 7 - . - p w  

# Prer: AMHODYTIDAE 
1 O I I 1.5 1 1.5 1 1'5 1 1 305 1 395 1 3+6 L 3.6 1 3.7 1 4,l i 4.1 1 4.4 I 
I 1 I I i I I 1 9,7 l 9.7 1 9,8 1 9.8 1 9 -9  1 1062 1 10.2 1 10.4 I 
I 2 1 I I I I I I 40.1 1 40.1 1 40.1 1 W,1 1 W.1 1 40.11 i 40.1 I 
I 3 1 I I I I I I 40.1 1 40.1 1 40t l  I 40.1 I 40.1 I 40.1 1 40.1 l 
I I I I I I i I I I I I I 1 4 0 . 1 r  
I 5 1  I I I I I I I L I I I 1 4 0 , l I  
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=si@ weifdht of rtoiaeh cantent8 in a r s m s  a f  HACKEREL bu 
class and area (Nr s l  stomachs i n  brockete>.  

t 1st Q U A R T E R  

B: 2nd Q U A R T E R  
------"------------*--------------*----e- 

iIRex I NORT)16SYUW t I M R W Y E W I  I CMTRAL I SOUTHERN I 
l MIIATOR SIiE CCRCCES 

--------------p ---- 
PRET U\TEG(YIIES PRET SIiE L 20-29 35-39 45-49 1 20-29 35-39 40-49 1 20-29 35-39 40-49 l 20-29 30-39 40-49 I 

1 (13) (24) (2) 1 (10) (1171 (1621 t (30) (188) (193) J (197) (227) (761 1 - 
Irirarienrr ~rnrkii 0-4 1 '07 l l I I 

5-9 i *M I I ,OI I I 
6didw 0-4 I l *O1 1 4 I C I 

vilrnoul I I +o1 1 I I 

C l w r  h m  10-14 I I I -08 +o5 1 .t9 1 
Clwr KN~~UI I I I I t  t l 

Telcoriei 0-4 1 I *G5 ,W I I I 
5-9 1 I $01 807 1 *M ,O? 1 421 ,21 1 
10-14 1 I I I ,O9 $05 l 

tdnm 1 .27 1*96 I a 2 0  a16 1 $01 e30 # X )  I 1.W W ,M I 
' O T E R '  I .l0 846 $87 1 a01 6623 9436 1 +b2 3.73 6409 i -48 893 1+23 1 

----------------------v--- 

TOTAL I 2 , s  3tM 4,05 1 $01 6*50 9+69 1 L96 5+96 7.83 1 2.49 5.26 I 



ABLE V-6. Ctd. 
veraae ueinht of stoaseh con+entr in nrarr of HACKEREL bu 
i z e  cl.as& and area < N r  of stomacha in brsckats>* 

B $  3 r d  Q U A R T E R  - - ------------p--- 

I #ORTHUECTfRI I I#YITHEASTERn I CMTRAL I COUMaUI l 
I PREDATOR SIiE CLACSES 

-------- - - -- 
m UTEGORIES nlEI SIiE 1 20-29 30-39 40-49 l 20-29 30-39 40-49 1 20-29 30-39 40-49 1 20-29 90-39 40-49 I 

1 (1021 (206) (36) 1 (88) (4071 (142) 1 (260) (518) (158) 1 (314) (3881 (1181 I --- ---e--- ---- 
6sdn mrtua 5-9 I I I $01 I I 

10-14 1 I I ,O2 I 1 
kimtdr- ililet, 10-14 I .M I I I I 
krliMiur wrlWdIJ5 5-9 1 1 I I *o1 I 
Triwknrr wurkii 0 -  I d6 . l5 $25 1 t I I I 

5-9 1 +S5 +M 1,781 '01 I t e01 t24 l .O9 I 
I *O7 e 2 0  1 I I I 

W i b  5-9 I .as I I I I 

C l ~ a  h 5-9 1 l 1 ,O3 l 6 0 5  '03 , 2 7 1  
10-14 1 I I $13 $28 l +l6  .n I 
15-19 i I I I ~ 1 9  1 

C l ~ 8  wcattur 5-9 I l l +O1 i $06 -57 1 
10-14 1 l , l 0  l ,O2 ,G5 I ,45 1 

lmwn l I ,M '07 1 I t  I 
C l ~ i d w  5-9 1 I e07 i a05 ,OS +20 I '08 1 

1CP14 I I I *B?: a 3 1  1 q12 1 
&m I I a01 t61 i I I 

0-4 I $08 *M $04 I I 1 e02 e 0 2  I 
5-9 1 1*06 i s 0 6  I I e 1 3  ,Q5 l +O1 I 

10-14 1 .o3 ,O3 I I $01 I -02 1 
15-19 1 I I i 616 $13 I 

~ J W W I  I a 1 4  $18 I I I t  I 

TOTAL 1 3+13 5*19 5418 1 I t 25  1*78 2894 1 2416 3 ~ 6 1  4,45 1 I t 39  1+91 4.71 1 -- --------------------------------------------------- 

Bt 4th Q U A R T E R  

Trlccnki 0-4 I t t l  1 ,O1 I t I 
5-9 1 ,O5 1 I I e14 I 

lmwn I $06 $01 1 401 1 403 'M ,011 a 0 6  ,O2 ,101 
'OMER' 1 J 3  3.53 L 7 4  1 2,74 4.77 1 1.85 2a23 1,70 1 $50 1+22 1.12 1 - - - -  -_-_____-_------------------------------------- 
TOTAL l .85 3.86 4.96 1 2b76 5903 1 2e10 2 ~ 4 3  3,lO 1 465 2<16 1.66 1 ........................................................................................ 
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E UIIC-1-1. 

mes ( D  in dars). Estimated me lensfths from a Eertalanffr 
awth eeuatisn (LEe3) fos  Nsrth Sea eod (L  = 115; K = *30G 
= .82) are given for cam~arisan. 00 



ABLE VII-1-2, 
PAGE 48 

okal foaå Cg) consumed b r  an individual COD of 
ach ase in each auarter o? i 9 8 P b  

------------------------------------------ .-----------------------------  

I QUARTER I 1 1 2 I  3 I  4 1 I TOTAI.. I  
I AGE I I I I I1 I  
-------------.-.--------------------------------------.-----------------.----- "- 

I O I I 66 1 1 4 7  1 1  .:<?08>'1 - I - 
I  1 I 226 1 214 1 353 l 629 1 1  1422 1 
1 2  I 704 1 948  I 1127 I 976 i I 3755 i 
I  3 I  l 1 3 9  1 2125 1 2492 1 2025 I l  7781  1 
1 4  I 2335 1 3603 1 4491 1 (189343' l l .<27?63::>' l 

' : Secorid half y e a r  c ~ r ~ l u *  
e + Ursreal lstic vali_ce I a r g e l  r r(c.ieo t*o ;\ri e i : c e ~ t l i  onal sanf~le 1 where one 7 0  

em eod r a n t a i n i n g  3 s ~ . d u i r i  u i t h  a t>c)tal. ueic i lht  o f  a ~ ~ ~ r o ~ : a ~ ( 1 3 % e l , t j  3 k.2 
R a ~ ~ e r ~ e d  Ln  a f f e c t  a s e  g r s u -  4 F a r t i c u l a r X ~ ~  

TAELE VIP-3, 
Total food < E % >  consumed br  an individual WHITING of 
each ase in each auarter of 1981, 

I OUARTER I 1 I  2 I 3 1 4  I I TQTAI.. I  
I AGE I I I  I 1 1  I  

I 

TABLE VII-4, 
Total food < E % >  consumed hr  an individual CAITHF of 
each aae in each auar ler  o f  1981 (GISLASONPIPS~), 

------------------------------------------------------------------- .----  

I  OIJARTER I 1 I  2 l 3 I 4 I  I  T O T A I  ... I  
I  AGE I  I I  I I  I  I 

-------.----------.------.------------ .--- 
I 1 I 309 1 324 1 397 1 382 I  I 1413 1 
I  2 I  510 I  535 I 654 1 A29 1 1  2348 1 
1 3  I  728 1 763 1 934 I  899 I I  3324 1 
I  4  I  1133 1 1189 I  1455 1 1.400 1 1  5177 1 

J I  " I  1548 1 1.625 1 1987 1 1913 1 1  7073 1 
J 6  I 193h 1 2031. 1 2495 1 2391  1 1  8843 1 
I  7  I 2362 1 2478 1 3032 1 2917 l i  10789 1 
I  8  I  2724 1 2558 1 3497 1 3365 1 1  12444 1 
1 9  l 3093 1 3245 l 3969 1 3820 1 1  14127 1 
1 10 I  3424 l 3593 1 4396 1 4230 1 1  15643 1 
l 11 I 3509 1 3681 1 4503 1 -4334 1 I  1602.7 I  
1 12 I 3hh4 f 3844 1 4703 1 4524 1 1  16737 1 
1 13  1 3921 1 4j .14 1 5033 1 4844 1 1  17912 l 
1 14 I 3895 1 408h 1 4 9 9 9  1 4810 1 1  17790 l  
I 154- I 3734 1 41.28 1 5050 1 4865 1 1  17972 1 
- - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - -  
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E WII-5-1. 
ative estimates a f  relative abundance of mackerel 

1981 in the four areas bistinsuished (~ercentaiec), 

I DEPTH Z O N E  I Q U A R T E R  1 

Morthwes te rn  1 P e l a g i c  I - l - 1 40.7 1 18.5 l 
I i femersd l  1 16+5 1 - 1 4 , 5  1 18.5 1 ............................................................. 

I N ~ r t h e a s t ~ e r n  I Pelas l ic  l - 1 3 9 , 4  1 40,7 1 29.6 I 
I I tentersal 1 83,s 1 5,6 1 4 , 5  l 2P,6 I 

_-- -__-_P-__--_- l_ l - - - . - - - - . - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - -  

I C e n t r a l  I B e l a s i c  I - 1 49.5  1 3 . 4  1 2 , 2  1 
I Derriersal l - I 4," 12, l 1,s 1 

1___-_____11____1__------------------------------------------ 

I S o u t h e r n  l F"ela3ic  I - i 0,7 1 2 + 3  1 - I 
I Cten~ersaP I - 1 0 , 2  1 I P 7  I - I 
--______-_-l___l-l_------l--------------------- 

TABLE VII-5-2. 
A ~ ~ r o x i m a t e  mean t e m ~ e r a t u r e s  ( C )  at the bottam and 
at 1 0  m d e ~ t h  in the faur areas disti.nduished 
( C o m ~ i l e b  from TOHCZAK 8 GOEDECKEt 1964)* 

............................................................. 
I 

l AREA I DEPTH Z O N E  I Q I J A R T E R  I 

I I I I 1 I 2 1 3 1 4  1 
I ---------------.-.--------------------------------------------- 

I No r thwes t e rn  I 10 I T ~  I 6 I 8 1  1 4 1  ? I 
I Eottoni I 7 1 7 i 7 1 8 f 

............................................................. 
I N o r t h e a s t e r r i  1 10  IT! I 7 1 8 1 12 l 9 1 

l Eottcim I 7 1 7 1  1 0 1  9 1 
---_-----------_--------------------------------------.------- 
I Ce r i t r a l  I 10 ni I 5 1 8 l 15 I 10 I 

I 'Hottoni l 5 1 6 I 8 1 9 1 
............................................................. 
I Coutherri  1 10 ITI I 5 l 8 1 16 I 1.1 I 

I B O ~ ~ O I T I  I 5 1 8 1 i b  I l 1  i 
---------__---- .-_--------------------------------------------_ 



TABLE VPI-5-3 PAGE 50 
fiverade consumption 48 e x ~ % o l L e b  fish prer br ase s r o u ~  
per mackerel bu age sirou~ br auarker (Total North Sea>, 

...................................................................................................................... 
2 I I 3 l I 4 I I 

..................................................................................................................... 
% PREDATOR 

O AGE GROUP Il 1/2 1 3/7 1 8+ 1 1  1/2 1 3/7 1 8 l 1 2  l 3 l 8t  1 1  1/2 1 3/7 1 8t I l  
p==^=================------==========================z====z=========================================================== 

1 1  86,8 1 150,6 1 22486 1 1  175e8 l 342+9 1 454t1 1 1  320+8 1 519,O I 566,l I l  84,O 1 205'3 1 317,7 l i  

IO-_----_-_-___--__----------------------------------------------------------------------------------------~---------- 
___10_-____-_-___----------------------------------------------------------------------------------------------------- 

C P ~ e r  8 GOD 
I A& graup : O I I I I I I l I i l l , 3  1 l I I I I i 
---__-_-_^_________-------,-------------_--*-------------------~--------------------------------------------------_---- ___-_____-____-___---------------------------------~---------------------------------------------------*---~---------- 

f P r e r  Z HADDOCK 
I 89e 9 r o u ~  O l l I I I l  I I I I 1 3,8 1 I l I I I I 
_--____--1--__---1_--------------------------------------------------------------------------------------------------- 
_-__^____-___-_-------------------~--------~-----------~-------------------"------------------------------------------ 

* P r e r  M W H P T I N G  
I &de Sreu? : O l I I I I I I f I I f '1 I I I I I I I ...................................................................................................................... ..................................................................................................................... " Prer g N+POUT 
I Age ~ ~ O U P  O I I 1 1  ,008 1 '6 1 ,3 1 1  48,8 l 126,O 1 183,8 Il 7,6 1 ?,4 t 33,4 1 1  

11 t0031 e 1 1  I I 1 t 11  ,O2 1 t3 1 8t5 1 1  
I l I I I I I t 1 2,9 1 1  .................................................................................................................... ...................................................................................................................... 

Prer g HERRING 
I Aite IJrau? : O I I I I I I I l 1 1  ,? 1 3,s 1 513 1 1  1 ,3 1 +O9 Il 

1 2 ,31  1,411 1 1 '4 1 1  l t005 1 1002 1 1  
I I I l 1 o04 1 1  I l I I ...................................................................................................................... ...................................................................................................................... 

+ Prer Z SPRAT 
I Arle 9 r w  : O Il I I 1 1  ,O3 1 , b l  +l 1 1  l ,O2 1 , 3  1 1  I I I I 

li 101 1 t3 1 11 Il +l 1 1140 1 11,7 11 I ,O1 1 I I 
1 1  t004 1 11 I ,l 1 1  ,O3 i 286 1 l t 0  Il I 101 l I I 

1 ,008 1 1  ,002 1 ,i 1 103 l 1  I t 1  I I 
I I I l I I I I t !  I I 

.......................................................................................................... ................................................................................................................... 
4& P r e ~  t SANDEEL 
l Age ~ P W P  O I I I 1 1 1  3,5 1 39,2 1 38,8 1 1  129'0 1 150,2 1 2,? 1 1  85 I t1 I I I 

l 11 510 1 18t8 1 ,005 l l 55t0 l 21,2 1 18t1 1 1  t2 l +l I I I i I I I 
Il 31t9 1 17,3 1 87 I 1  ,9 1 $7 1 I I I I l1 
1 1  348 1 85 I e 1  1 1  ,021 ,021 I I I I I I 
Il 1,6 1 e 2  1 ,041 1 ,0081 ,0071 I I I I I I 
1 1  95 1 ,0061 10111 I I I I I I I I 
Il ' 1 1  ,0021 ,00411 I l l I l I l I ...................................................................................................................... ...................................................................................................................... 

I OTHER PREY 1 1  81,8 1 131,8 l 244,6 1 1  7983 1 260,5 1 394t3 1 1  14088 1 22086 1 36066 1 1  7549 l 195,2 I 27213 1 1  
_p_--______-_-_-_____________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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LE VII-5-4 
rade annual consum~%ion o% exploiteb f i s h  Pres bs 

e ~ P O U P  per maskerel b r  ase %roup (Total Nort,h Sea>, 

PREDATOR 
....................................................... 
AGE OROUP I  I 1/2 I 3/7 I 8t I  I  ......................................................... ......................................................... 

I T O ~  ~ 9 h t  1 1  667e3 1 1217e9 1 1582.4 1 1  

......................................................... ......................................................... 
4% P r e ~  Q GOD 
I Age g r o u r  O I t  I 3 I I I 
-------------------------."-------.-----------.------------- ......................................................... 
* P r e r  O HADDOCK 
I A9e g r o u r  : O ! I  l 3,8 I I f .......................................................... ......................................................... 
% F r e r  + WHITING 
I Age grour : O l i  I t l 1 i l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ Prer : N*POUT 
f Age ~ ~ O U F  : O I f 56.41 1 136'0 1 217.5 i l 

1 I l  ,023 1 e 4 i 8.9 1 1  
2 1 1  I  I  2 . 9  1 1  ------------------.--------------------------.------------- ......................................................... 

+ Prer g HERRING 
I  Age grour : O I l  ,? I  3.8 I  5'4 i  I  

1 I l  I  2e.31 I  le8 1 1  
2 1 1  I  I  e04 1 1  ......................................................... ......................................................... 

# Prer g SPRAT 
I  Age grour : O I  I  ,O3 l  ,62 1  $4 1 1  

1 I l  ,l1 I 1 1 e . 3 1  I 11,8 1 1  
2 1 1  ,034 1  2,71 1  1 4 1  I  I  
3 1 1  ,002 1  + 1 I +Q38 I  I  
4 1 1  I  t I  I  l  

- - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ......................................................... 
# Prer : SANDEEL 
I  Age grour : O I l  133, I  189.5 I  41.7 I l  

1 I l  60,;) l  40.1 I 18.1 I I 
2 1 1  32 + 8 I  18.0 i t7 1 1  
3 1 1  3.82 1  +fi2 I  t l I  I  
4 1 1  1.61 1  ,207 1 ,008 1  1  
5 I l  t 5 I  ,006 1  +O1 1 1  
6 I l  + l  I  ,002 1  ,004 1 I  .......................................................... ......................................................... 

I  OTHER F'REY 1 1  377+8 1  808.1 1  1272t3 1 1  
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TABLE VIIT-1 
C~eeiQicatian of s e c o r d  P a r m o %  ande o f  c t s m a r h  
c o n t e n t  d a t a *  

........................................................................................................... 
I POCITIOH I NAnE I TYPE I H/O I RANGE I CflHHEHTS I 
l I I 1) 1 2 )  1 I I 
........................................................................................................... 
l 1 - 2 I Record t r ~ e  I 2 A I K 1  I Fixed value SS I 
i 3 l Quarter I 1~ I n l i t 0 4  1 I 
i 4 -  6 I Countrr ! J A I N !  l ICES alpha code 3) i default XXX 1 
1 7 - 9 I Shir 1 3 ~ 1 ~ 1  I I M S  alpha code 3) i default XXX 1 
1 16 - 12 1 Gear 1 3 ~ 1 n i  I IEC alpha eode SS i default XXX 1 
I 13 - I4 1 Year t 2 N  I H 1 8 5 t o 9 9  1 I 
I 15 - 16 I Honth I 2~ I n r 1 t 0 i %  I r 
1 17 - 18 1 Dor 1 2 N I O I 1 lo 28/29/30/31 1 Hot knoun: 99 l 
1 19 - 22 1 Tire hauled 1 9 N 1 H I 0 to 240099999 1 In GHTI not knoun: 9999 I 
I 23 - 25 I Fishind depth I S N  I O I O t o 9 9 9  I In retrei O decisal I 
i 26 - 29 1 Sauare I Pga@!  8 i i ICES statistieal rectanrlle I 
i 30 - 39 1 Predator code 1 1 0 N  1 K l I NOE 10 disit eude I 
1 40 - 44 1 Predator size code 1 5 N I i4 I -1 to 99999 1 See Awendix I I 
1 45 - 51 1 Number per hour fishind 1 7 H l O 1 I I 
1 52 - 54 l Nuciber uith food 1 3 ~ 1 ~ 1  I I 
1 55 - 57 1 Nutiber redurditated 1 3 N I H I I I 
1 58 - 60 I Nurber ei~tr 1 3 ~ 1 ~ 1  I I 
I 61 - 70 1 Prer s~ecies code 1 1 0 N  1 H I I NODC 10 digit code I 
1 71 - 77 1 Preu size code 1 7 N I W I -I to 99999 1 %e Appendix I I 
1 78 - 85 1 Prer weight l 8 N I H I  1 In id l 
1 86 - 91 1 Nurber of ~ r e u  1 6 N I O I  I No inforration: srace tilled l 
1 92 - 100 1 Paddindlield I 9 N  I I I Space filled I ___  ________________------------------------------------------------------------------------------------- 
(I) Al1 nuseric tields (N) right justifiedr zero filledi 

All alpha (A) and rixed alpha/nuieric fields (AN) left justifiedr space filled* 
(2) H : randatorr i 0 optional, 
(3) See ICES IYFS exchange tape s~ecifications~ 



List a f  size class cades t a  
exchanse tape f o r  s i t o m a c h  c 

-1 = N a u ~ 1 i i  
O = Esfss 
1 = e 0 1  - . O 2  c m  
2 = + O 2  - * O 3  c m  
3 = . O 3  . O 4  c m  
4 = * Q 4  + O 5  c m  
5 = ,435 -- * O 6  e m  
4% p- .O0 --- .07 e m  
7 -= e 8 7  , O 8  c m  
E3 = . O 8  - . O 9  e m  
B =- * O 9  - . l0  c m  

10 = . l 0  .--. * l 5  e m  
15 P- e 6 5  e 2 8  
20 = * L O  - apla c m  
25 -- e 2 5  m 

c 3  c m  

30 = e 3  - + 4  cnti 

48 = e 4  m 
,5 c m  

50 = 0 5  m 
..7 c m  

70 = .7 - 1,0 c m  
100 = 1.0 - 1*5  e m  
150 = l e 5  - 2 + 0  c m  
200 = 2*0 - 2 + 5  c m  
250 = 2 ~ 5  - 3 c m  
300 = 3 4 c Rt 

400 = 4 - 5 c m  

500 = 5 - 7 c m  

700 y 7 - J. 0 c m  

1000 = 10 - 15 c m  
1500 = 15 - 20 c m  

2000 = 20 - 25 c m  

2500 = 25 - 30 c m  
3000 = 30 - 40 C RI 

4000 = 40 - 50 c m  

5000 = 50 - 70 c m  
7000 = 70 - 100 c m  

10000 = 100 - 150 c m  
99999 = Unknown 
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