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ABSTRACT 

F r i d g e i r s s o n ,  E . ,  1984 .  Cod l a r v a e  s a m p l i n g  w i t h  a  l a r g e  pump 
o f f  SW-Iceland. I n :  E. D a h l ,  D . S .  D a n i e l s s e n ,  E .  Moksness 
and P. So lemda l  ( ~ d i t o r s ) ,  The P r o p a g a t i o n  o f  Cod Gadus 
morhua L. F l o d e v i g e n  r a p p o r t s e r . ,  1 ,  1984:  317-333. 

I n  an  a t t e m p t  t o  c o l l e c t  a d e q u a t e  s a m p l e s  o f  cod and  o t h e r  
l a r v a e  i n  t h e  spawning  a r e a s  o f f  SW-Iceland, e x p e r i m e n t s  u s i n g  
a  l a r g e  f i s h  pump f o r  t h i s  p u r p o s e  were  c a r r i e d  o u t  f rom 1 9 8 1  
t o  1983 .  The pump u s e d  was an 8 "  h y d r a u l i c  c e n t r i f u g a l  pump 
commonly u s e d  b y  f i s h i n g  v e s s e l s  i n  I c e l a n d .  

I n  1 9 8 1  s a m p l e s  were  t a k e n  a t  a  f i x e d  s t a t i o n  o f f  R e y k j a n e s  
a t  6-8 d e p t h s  f rom 0  t o  34 m a t  4  h  i n t e r v a l s  f o r  36 h .  I n  1982 
and 1983  v e r t i c a l  p r o f i l e s  were  t a k e n  a t  v a r i o u s  s t a t i o n s .  

From t h e  s a m p l e s  v a l u a b l e  i n f o r m a t i o n  on t h e  l a r v a e  and 
t h e i r  d i s t r i b u t i o n  and f e e d i n g  was o b t a i n e d .  

It  is c o n c l u d e d  t h a t  t h e  deve lopmen t  o f  a  c o n v e n i e n t  pumping 
sys t em 'has  b e e n  q u i t e  s u c c e s s f u l .  The main l i m i t a t i o n s  o f  t h e  
s y s t e m  is t h a t  s a m p l i n g  would b e  r a t h e r  t i m e  consuming i n  a r e a s  
of  low l a r v a l  d e n s i t y .  Fo r  t h e  p r e s e n t  s t u d i e s  i t  d o e s  n o t  
m a t t e r  b u t  t h i s  c o u l d  b e  l i m i t i n g  i n  s t u d i e s  i n  coming y e a r s  of 
o t h e r  a r e a s  a t  I c e l a n d  w i t h  l e s s  spawning .  

INTRODUCTION 

I n  t h e  l n v e s t l g a t l o n s  o f  spawnlng  o f f  I c e l a n d  c o n d u c t e d  

s l n c e  1976 a  Gulf-3  s a m p l e r  h a s  b e e n  u s e d  t o  c o l l e c t  material. 

The s a m p l l n g  volume o f  t h e  Gu l f -3  1s a b o u t  2 0  m 3  p e r  h a u l .  

Gulf -3  g l v e s  good s a m p l e s  of p e l a g l c  e g g s  o f  t h e  most a b u n d a n t  

l a r v a e ,  e . g .  c a p e l l n  ( M a l l o t u s  v%ZZosus ( M u l l e r ) )  and s a n d e e l  

(Arnmodytes s p p . ) ,  b u t  t o o  s m a l l  s a m p l e s  of  o t h e r  l a r v a e ,  e . g .  



cod  (Gadus morhua) and haddock (MeZanogrammus aegzefinus ( L ) ) .  

I n  an  e f f o r t  t o  c o l l e c t  a d e q u a t e  s a m p l e s  o f  l a r v a l  cod  and 

haddock ,  e x p e r i m e n t s  u s i n g  a  l a r g e  f i s h  pump were  c a r r i e d - o u t  

i n  1 9 8 1 ,  1982 and 1983 .  T h i s  p a p e r  g i v e s  an  a c c o u n t  o f  t h e  pump 

s y s t e m  d e v e l o p e d  f o r  s a m p l i n g  v e r t i c a l  p r o f i l e s  and t h e  

m a t e r i a l  c o l l e c t e d  u s i n g  t h e  pump i n  t h o s e  t h r e e  y e a r s .  

MATERIALS A N D  METHODS 

The pump u s e d  was an 8 "  h y d r a u l i c  c e n t r i f u g a l  pump commonly 

u s e d  b y  f i s h i n g  v e s s e l s  i n  I c e l a n d .  I n  1 9 8 1  t r i a l s  were  c a r r i e d  

o u t  w i t h  t h e  i n i t i a l  Norwegian s y s t e m  o f  r u b b e r  h o s e s  f rom t h e  

pump on t o  t h e  d e c k  ( E l l e r t s e n  e t  a l . ,  1 9 7 7 ,  1 9 8 1 ;  S o l e m d a l ,  

1 9 8 2 ) .  T h i s  s y s t e m  i s  c o n v e n i e n t  b e c a u s e  c o n t r o l  o f  t h e  pumped 

volume and t h e  s a m p l e  volume i s  e a s y  b u t  t h e  equ ipmen t  is  heavy  

and d i f f i c u l t  t o  h a n d l e .  The s y s t e m  is shown i n  F i g .  1. 

To t h e  o u t l e t  o f  t h e  pump a  1 0  m l o n g  r u b b e r  h o s e ,  1 2 "  i n  

d i a m e t e r ,  was c o n n e c t e d .  A t  t h e  end  o f  t h e  h o s e  an  a luminium 

c y l i n d e r ,  1 m l o n g  and 1 2 "  i n  d i a m e t e r ,  was f a s t e n e d .  I n s i d e  

t h e  c y l i n d e r  a  f l o w m e t e r  was a t t a c h e d  t o  a  b a r  and t h e  f i l t e r -  

i n g  n e t  f i t t e d  t o  t h e  c y l i n d e r .  T h i s  equ ipmen t  was r e l a t i v e l y  

e a s y  t o  h a n d l e ,  b u t  t h e  c o n t r o l  of  t h e  volume o f  t h e  s a m p l e  and 

t h e  f i l t e r e d  volume was more d i f f i c u l t  t h a n  when pumping 

d i r e c t l y  on t o  t h e  d e c k .  A d i g i t a l  f l o w m e t e r  model 2030 f rom 

G e n e r a l  O c e a n i c s  was u s e d  t o  measure  t h e  volume o f  s e a  w a t e r  

f i l t e r e d .  These  f l o w m e t e r s  have  b e e n  u s e d  f o r  s e v e r a l  y e a r s  t o  

measure  t h e  f i l t e r e d  volume i n  Gulf-3  s a m p l e r s ,  and t h e y  h a v e  

t u r n e d  o u t  t o  b e  q u i t e  r e l i a b l e .  I n  1983  some m o d i f i c a t i o n s  

were  d o n e  on t h e  pump. The r u b b e r  h o s e  was c u t  down t o  2  m i n  

l e n g t h  a n d ,  a f t e r  t h e  e x p e r i e n c e  w i t h  t h e  pump t h a t  y e a r ,  i t  i s  

p l a n n e d  t o  s u b s t i t u t e  t h e  r u b b e r  h o s e  w i t h  an  a luminium 

c y l i n d e r  1 . 5  t o  2  m l o n g  w i t h  b a r s  n e a r  t o  t h e  pump t o  b r e a k  

down t u r b u l e n c e  waves f rom t h e  pump. I n  1983  a  new f l o w m e t e r  

model 2035 MK I11 f rom G e n e r a l  O c e a n i c s  was u s e d  w i t h  a  r e m o t e  

c o n t r o l  o f  t h e  f l o w  s p e e d  on d e c k .  I n  1 9 8 1  and 1982 a  1 . 5  m 

l o n g  f i l t e r i n g  n e t  w i t h  a  200 pm mesh s i z e  was u s e d ,  b u t  i n  

1983  a  f i l t e r i n g  n e t  w i t h  500 and 355 urn mesh s i z e s  ( F i g .  1) 



F i g .  1. A .  
b )  Rubber  
m e t e r .  

, F i l t e r i n g  n e t  u s e d  i n  1 9 8 3 .  B. The pumping s y s t e m .  
h o s e ,  c )  o u t l e t  o f  pump, d )  h y d r a u l i c  h o s e s ,  e )  f l o w  

was u s e d  t o  p r e v e n t  c l o g g i n g  o f  t h e  n e t  b y  p h y t o p l a n k t o n .  

I n  1 9 8 1 ,  when t h e  pump was t r i e d  i n  t h e  f i e l d ,  it was f o u n d  

t h a t  t h e  pumping a t  f u l l  c a p a c i t y  t h e  l a r v a e  c a u g h t  were  o f  

p o o r  q u a l i t y .  By l o w e r i n g  t h e  c a p a c i t y  b e t t e r  q u a l i t y  l a r v a e  

w e r e  c a u g h t .  The s a m p l e s  were  f i x e d  i n  4% f o r m a l i n .  I n  t h e  

l a b o r a t o r y  a l l  l a r v a e  were  s e p a r a t e d  f rom t h e  s a m p l e s .  The 

who le  s a m p l e  was weighed and a  weighed sub- sample  u s e d  t o  

i d e n t i f y  and  c o u n t  e g g s .  The c o d  l a r v a e  were  s e p a r a t e d  i n t o  

y o l k  s a c  s t a g e s  a c c o r d i n g  t o  E l l e r t s e n  e t  a l .  ( 1 9 8 0 ) .  A l l  t h e  

m a t e r i a l  f rom 1 9 8 1  h a s  b e e n  worked up  and is p r e s e n t e d  h e r e .  I n  

1982 t h e  s a m p l e s  were  i n a d e q u a t e  d u e  t o  some d i f f i c u l t i e s  i n  

s a m p l i n g ,  t h e r e f o r e ,  o n l y  t h e  d i s t r i b u t i o n  o f  l a r v a l  c o d  and  

m a t e r i a l  on  cod  f e e d i n g  is p r e s e n t e d .  Good m a t e r i a l  was 

c o l l e c t e d  i n  1 9 8 3 ,  b u t  a s  i t  h a s  n o t  y e t  b e e n  p r o c e s s e d ,  o n l y  

an  a c c o u n t  on l a r v a l  cod  d i s t r i b u t i o n  i s  g i v e n .  

C o n t i n u o u s  s a m p l i n g  a t  a  f i x e d  s t a t i o n  i n  1981 .  



C o n t i n u o u s  s a m p l i n g  a t  a  f i x e d  s t a t i o n  i n  1 9 8 1  

Dur ing  t h e  1 3 t h  and 1 4 t h  o f  May 1 9 8 1 ,  m a t e r i a l  was c o l l e c t e d  

w i t h  t h e  pump f o r  36 h  a t  a  f i x e d  s t a t i o n  n e a r s h o r e ,  w e s t  o f  

t h e  s o u t h e r n  p a r t  o f  R e y k j a n e s .  The s t a t i o n  was s i t u a t e d  i n  an  

a r e a  where  a  l o t  o f  e g g s  and l a r v a e  d r i f t  t h r o u g h  f rom t h e  

spawning  a r e a  a t  S e l v o g s b a n k  and s o u t h  o f  R e y k j a n e s .  

The v e s s e l  was a t  a n c h o r  d u r i n g  pump s a m p l i n g .  Samples  were  

t a k e n  a t  6 t o  8  d e p t h s  f rom 0 t o  35 m a t  4  h  i n t e r v a l s .  The 

d u r a t i o n  o f  pumping a t  e a c h  d e p t h  was 10  min. 

The volume f i l t e r e d  i n  1 0  min.  a t  e a c h  d e p t h  v a r i e d  f rom 

a b o u t  50  m 3  t o  300 m 3 .  The o i l  p r e s s u r e  was k e p t  c o n s t a n t  

a t  80 kg/cm2. The volume pumped a t  d e p t h  down t o  10-15 m 

t u r n e d  o u t  t o  b e  l e s s  t h a n  a t  g r e a t e r  d e p t h s .  The r e a s o n  f o r  

t h i s  was n o t  c l e a r  u n t i l  1983 .  The e x p l a n a t i o n  i s  t h a t  t h e  o u t -  

l e t  o f  t h e  pump was d i r e c t e d  upwards  and when pumping n e a r  t h e  

s u r f a c e  down t o  10-15 m t h e  r u b b e r  h o s e  was b e n t  and p a r t l y  

c l o s i n g  t h e  o u t l e t  f rom t h e  pump. A t  g r e a t e r  d e p t h s  t h e  h o s e  

was d i r e c t e d  upwards  and open .  

RESULTS A N D  DISCUSSION 

The v e r t i c a l  d i s t r i b u t i o n  o f  e g g s  a t  a  f i x e d  s t a t i o n  i n  1 9 8 1 .  

Eggs o f  11 s p e c i e s  were  found  i n  t h e  s a m p l e s .  The mean 

number o f  e g g s  o f  e a c h  s p e c i e s  i s  shown i n  F i g .  2 .  

Cod and haddock e g g s  were  most a b u n d a n t ,  c o n t r i b u t i n g  39 .5  

e g g s  p e r  m 3  o r  83.5% o f  a l l  e g g s .  T h e r e  were  2 . 9  d a b  e g g s  p e r  

m3, r e p r e s e n t i n g  6 .l% o f  a l l  e g g s .  The e g g s  o f  a l l  o t h e r  

s p e c i e s  were  l e s s  common. The d e p t h  d i s t r i b u t i o n  o f  cod  and 

haddock e g g s  (mean v a l u e s )  i s  shown i n  T a b l e  1 and t h e  v e r t i c a l  

d i s t r i b u t i o n  o f  e g g s  o f  d i f f e r e n t  d e v e l o p m e n t a l  s t a g e s  is shown 

i n  T a b l e  2 .  

Spawning t a k e s  p l a c e  a t  g r e a t e r  d e p t h s  t h a n  35 m .  The t i m e  

f rom spawning t o  t h e  b e g i n n i n g  o f  d e v e l o p m e n t a l  s t a g e  I1 d o e s  

n o t  e x c e e d  4-5 h .  D u r i n g  t h a t  t i m e  t h e  e g g s  d i s t e n d  and f l o a t  

t o w a r d s  t h e  s u r f a c e .  Deve lopmen ta l  s t a g e  I was r a r e l y  f o u n d  i n  

t h e  s a m p l e s .  
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Y o c k l i n g  

T u s k  

Long Rough Dab 
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P l a i c e  

L i n q  

F i g .  2 .  Mean number o f  e g g s  p e r  m' i n  a l l  Samples .  

TABLE 1 

Mean number o f  c o d  and  haddock  e g g s  p e r  m =  f l l t e r e d  s e a  
w a t e r .  

Dep th  ( m )  0  5  1 0  1 5  20 25 30 35 

N u m b e r o f  e g g s  1 1 5  49 34 1 9  1 9  11 1 2  1 0  

P e r c e n t a g e  4 3 1 8 1 3  7  7  4  4  4  

TABLE 2  

P e r c e n t a g e  distribution o f  e a c h  d e v e l o p m e n t a l  s t a g e  according 
t o  d e p t h .  D e v e l o p m e n t a l  s t a g e s  a r e  a c c o r d i n g  t o  F r i d g e i r s s o n  
( 1 9 7 8 ) .  

Depth  ( m )  

S t a g e  I1 4 1 2 1 2 0  7  2  3  4  2  

S t a g e  I11 5 8 1 8  8  5  4  3  2  2 

S t a g e  I V  4 1 1 9 1 3  8  5 4 6  4  

S t a g e  V 39 1 7  1 0  7 1 2  5  5  5  

Cod V 1  34 1 6  1 3  11 8  5  7  6 

Haddock V 1  2 3  11 1 3  1 0  1 3  1 3  1 0  7  



From t h e  d l s t r l b u t l o n  of  eggs a t  d i f f e r e n t  s t a g e s  ( T a b l e  2 )  

l t  1s obvious  t h a t  a t  s t a g e  I1 t h e  a s c e n t  of  t h e  eggs was a l -  

most f l n l s h e d ,  a l though  a  l a r g e r  p r o p o r t l o n  of  t h e  eggs was 

s t l l l  found a t  d e p t h s  down t o  10-15 m t h a n  eggs a t  s t a g e  111. 

From s t a g e  V towards h a t c h l n g  an l n c r e a s l n g  p r o p o r t l o n  of  t h e  

eggs s i n k .  The s l n k l n g  of  t h e  eggs was obviously slow and t h e  

majority of t h e  eggs were probably  above 35 m d e p t h .  T h l s  

seemed t o  b e  t r u e  f o r  t h e  cod eggs b u t  was more d o u b t f u l  f o r  

haddock eggs .  The sampllng took  p l a c e  I n  calm weather  when 

l l t t l e  v e r t l c a l  mlxlng due t o  wlnd and wave a c t l o n  was t o  b e  

e x p e c t e d ,  b u t  t h e  sampllng a r e a  1s a  t u r b u l e n t  one due  t o  

s tkong  c u r r e n t s .  

C a p e l i n  

Cod 

Haddock 

Long Rough D a b  

Norway Pout 

Lemon s o l e  

S  ande e  l 

D a b  

Gunnel 

P l a i c e  

Sea Scorp ion  

Lumpsucker 

Ling 

S a i t h e  

Sea Poacher 

Sea S n a i l  

F l g .  3 .  Mean number of l a r v a e  p e r  m 3  i n  a l l  samples.  



L a r v a l  d i s t r i b u t i o n  a t  a  f i x e d  s t a t i o n  i n  1 9 8 1 .  

1 8  s p e c l e s  o f  l a r v a e  were  f o u n d  I n  t h e  s a m p l e s .  The t o t a l  

d e n s l t y  o f  a l l  f l s h  l a r v a e  p e r  m 3  was 4 .5 .  A s  shown I n  F l g .  

3 ,  c a p e l l n  l a r v a e  comprised t h e  g r e a t e s t  p a r t  w l t h  a  d e n s l t y  of 

3 . 8 5  l a r v a e  p e r  m 3  r e p r e s e n t l n g  85.6% o f  a l l  t h e  l a r v a e .  

T h e r e  were  0 .455  cod  l a r v a e  p e r  m 3  r e p r e s e n t l n g  10  .l% of  t h e  

t o t a l  c a t c h .  T h e r e  were  o n l y  0 .078  haddock l a r v a e  p e r  m 3  o r  

1 .7% o f  a l l  l a r v a e .  The d l u r n a l  v e r t l c a l  d l s t r l b u t l o n  o f  l a r v a l  

c a p e l l n ,  cod and haddock 1s shown I n  F l g .  4 ,  5  and 6 .  

The v e r t l c a l  d l s t r l b u t l o n  o f  c a p e l l n  and cod  a r e  s l m l l a r .  

The l a r v a e  s w l m  upwards  d u r l n g  t h e  d a r k e s t  h o u r s  of  n l g h t  and 

down d u r l n g  t h e  d a y t l m e .  

From t h e  v e r t l c a l  d l s t r l b u t l o n  o f  haddock e g g s  a t  t h e  l a s t  

s t a g e s  o f  deve lopmen t  ( T a b l e  2 1 ,  l t  1s e v l d e n t  t h a t  t h e  haddock 

h a t c h  a t  a  relatively g r e a t e r  d e p t h  t h a n  t h e  c o d .  I t  c a n ,  

t h e r e f o r e ,  b e  e x p e c t e d  t h a t  haddock l a r v a e  would b e  f o u n d  I n  

d e e p e r  l a y e r s  t h a n  cod  l a r v a e .  From F l g .  6 ~t 1s c l e a r  t h a t  

t h l s  was t h e  c a s e ,  t h e  haddock l a r v a e  were  d l s t r l b u t e d  d e e p e r  

I n  t h e  w a t e r  column t h a n  t h e  cod  l a r v a e  a n d ,  most  p r o b a b l y ,  a  

l a r g e r  p a r t  o f  t h e  haddock l a r v a e  o c c u r r e d  b e n e a t h  35 m d e p t h  

t h a n  t h e  c o d  l a r v a e .  T h l s  1s f u r t h e r  confirmed by  t h e  f a c t  t h a t  

o f  cod  and haddock ,  33% o f  t h e  e g g s  were  h a d d o c k ,  b u t  o n l y  

14 .6% o f  t h e  l a r v a e  w e r e .  

When s t u d y l n g  p o s s l b l e  c o m p e t l t l o n  f o r  f o o d  o f  t h e s e  t h r e e  

s p e c l e s  t h e  difference I n  v e r t l c a l  d l s t r l b u t l o n  c o u l d  b e  a  

v a l u a b l e  p o l n t  and t h e r e f o r e  n e e d s  f u r t h e r  attention. 

F e e d i n g  o f  l a r v a l  cod c a u g h t  a t  a  f i x e d  s t a t i o n  i n  1 9 8 1  

The f e e d i n g  o f  cod  l a r v a e  from f o u r  o f  s e v e n  v e r t i c a l  p r o -  

f i l e s  t a k e n  I n  1 9 8 1  h a s  b e e n  s t u d i e d .  The p r o f i l e s  were  I - a t  

10.20 t o  11 .40  and I11 a t  22.00 t o  23.15 on t h e  1 3 t h  o f  May and 

V 1  - a t  1 6 . 0 5  t o  18 .00  and V 1 1  a t  22 .00 t o  23.40 on t h e  1 4 t h  o f  

May. 

Measurements  of  714 l a r v a e  f rom t h o s e  p r o f l l e s  a r e  shown i n  

T a b l e  3 ,  w h i l e  T a b l e  4  g i v e s  t h e  cod  l a r v a e  s e p a r a t e d  i n t o  y o l k  



DEPTH 

Fig. 4. D l u r n a l  v e r t i c a l  distribution o f  c a p e l i n  l a r v a e .  A t  a  
f i x e d  s t a t i o n  i n  1981 .  

DEPTH 

Flg. 5. D l u r n a l  v e r t l c a l  d l s t r l b u t i o n  o f  cod l a r v a e .  A t  a  f l x e d  
s t a t l o n  I n  1 9 8 1 .  



F i g .  6 .  D i u r n a l  v e r t i c a l  d i s t r i b u t i o n  o f  h a d d o c k  l a r v a e .  A t  a  
f i x e d  s t a t i o n  i n  1 9 8 1 .  

TABLE 3  

L e n g t h  d i s t r i b u t i o n  o f  l a r v a e  

1010-I1 25 10:20-1140 

L e n g t h  (mm) 

2 . 8  3 . 0  3 . 2  3 . 4  3 . 6  3 . 8  4 . 0  4 . 2  4 . 4  4 . 6  

Number 1 4  30  44 40  1 0 6  8 6  1 1 6  8 6  78 39  

1600-1725 2200-2315 

c o n t .  

L e n g t h  ( m m )  

4 . 8  5 . 0  5 . 2  5 . 4  5 . 6  5 . 8  6 . 0  6 . 2  6 . 4  6 . 6  

Number 3 7  1 7  1 2  2 2  2  1 2  

% 5 . 2  2 . 4  1 . 7  0 . 3  0 . 3  0 . 3  0 . 1  0 . 3  

0.205 0.8 
0400-0530 

s a c  s t a g e s .  J u d g l n g  b y  t h e  l e n g t h  d l s t r l b u t l o n  a n d  t h e  y o l k  s a c  

s t a g e s ,  l t  1s o b v l o u s  t h a t  t h e  m a j o r l t y  o f  t h e  l a r v a e  w e r e  

a l r e a d y  a b l e  t o  t a k e  a n d  u t l l l z e  f o o d .  

0 2  0 5  0 8  
TIME 1605-1800 

,,jolrn3 

2200-2340 

20 

25- 

30 

35 

0 2  0 5  0 8  o n o r  

- 

- 

m m m a  
0 2  0 5  0 8  0 2 0 5  0 8  ' * '  

OE PTH 

0 2  0 5  0 8  0 2  0 5  0 8  



TABLE 4  

S e p a r a t i o n  o f  y o l k  s a c  s t a g e s  

Y o l k  sac s t a g e  

1 2  3  4  5  6  7+ 

Number 32 11 11 4  32 78 476 

TABLE 5  

a )  Number o f  f e e d i n g  l a r v a e ,  b) e a t e n  f o o d  p a r t i c l e s  

- - pp 

P r o f i l e s  I I11 V1 V11 T o t a l  

Time 10 :20 -11 :40  22:OO-23:15 16:05-18:OO 22:OO-23:40 

No % N O  % No % No % N O  % 

A n a l y s e d  
l a r v a e  1 7 0  1 4 1  9  1 2  78 680 

F e e d i n g  
l a r v a e  44 25 .9  92  6 5 . 5  5 6  6 1 . 5  1 7 8  6 4 . 0  370 5 4 . 4  

b) 

P r o f i l e s  I I11 V1 V11 T o t a l  

No P / 1  No P / 1  N O  P / 1  No P / 1  No P / 1  

Food 
p a r t i c l e  

Eggs  o f  
c o p e p .  1 5 3  3 .48  412 4 .48  220 3 . 9 3  912 5 .12  1 6 9 7  4 .59  

Copep.  
n a u p l i i  1 0.02  

L a r v .  o f  
m u s s e l  4  0 . 04  7  0 . 1 2  1 0  0 . 0 6  2 1  0 .06  

C i l i a t e  3  0 . 0 3  6  0 . 1 1  2  0 . 0 1  11 0 . 0 3  

P h y t o p l .  1 0 . 0 1  1 4  0 .25  22  0 .12  3 7  0 . 1 0  

R o t a t o r i a  

Unrecogn .  

T o t a l  1 5 4  3 . 5  422 4 .59  252  4 . 5 0  963  5 . 4 1  1 7 9 1  4 .84  

P / 1  - P a r t i c l e s  p e r  l a r v a  ( f e e d i n g  r a t i o )  



O f  680  l a r v a e  a n a l y s e d ,  f o o d  p a r t l c l e s  were  f o u n d  I n  t h e  

s tomach  and g u t  o f  370 l a r v a e  o r  54.4%.  I n  T a b l e  5  t h e  number 

o f  f e e d l n g  l a r v a e  and  t h e  s tomach  and g u t  c o n t e n t s  a r e  shown. 

The f e e d l n g  r a t e ,  number o f  l a r v a e  w i t h  s tomach  c o n t e n t s  and 

t h e  number of  p a r t l c l e s  p e r  l a r v a e  was l o w e s t  i n  t h e  p r o f l l e s  

t a k e n  I n  t h e  mornlng and h l g h e s t  I n  t h e  two p r o f l l e s  j u s t  

b e f o r e  m l d n l g h t .  The l a r v a e  were  m a l n l y  f e e d i n g  on e g g s  o f  

c o p e p o d s ,  o t h e r  f o o d  p a r t l c l e s  were  o n l y  occasionally f o u n d .  

Information on t h e  a v a i l a b l e  f o o d  p a r t l c l e s  I n  t h e  s e a  a t  t h i s  

l o c a t i o n  1s n o t  available, b u t  ~t seems o b v l o u s  t h a t  spawnlng  

o f  copepods  had  s t a r t e d  I n  t h e  l o c a t l o n  and n a u p l l l  o f  copepods  

had n o t  y e t  become a v a i l a b l e  f o r  t h e  l a r v a e .  

V e r t i c a l  p r o f i l e s  t a k e n  w i t h  pump i n  1982 .  

From 9 t h  t o  1 2 t h  o f  May 1982 v e r t l c a l  p r o f i l e s  were  t a k e n  a t  

e l g h t  s t a t l o n s  on S e l v o g s b a n k  and o n e  I n  F a x a f l b l .  S e v e r a l  

d l f f l c u l t l e s  made t h l s  s a m p l l n g  l e s s  s u c c e s s f u l  t h a n  ~ n t e n d e d .  

Due t o  a  r u p t u r e  o f  t h e  hydraulic h o s e ,  t h e  d e p t h  a t  whlch 

pumplng was p o s s l b l e  was l l m l t e d  t o  25 m .  B e s l d e s  t h a t ,  a  d e n s e  

p h y t o p l a n k t o n  concentration I n  p a r t  o f  t h e  S e l v o g s b a n k  a r e a  

made s a m p l i n g  d l f f l c u l t .  

I t  t u r n e d  o u t  I n  1982 t h a t  c l o g g l n g  o f  t h e  filtering n e t  

w l t h  p h y t o p l a n k t o n  c a n  b e  a  s e v e r e  p rob lem w h l l e  s a m p l l n g  I n  

b loomlng  a r e a s .  The pump d l d  n o t  s l o w  down when t h e  f l o w  p r e s -  

s u r e  b u l l t  u p  I n  t h e  h o s e  and n e t .  I n  s e v e r a l  c a s e s  t h e  n e t  

became s o  c l o g g e d  t h a t  ~t r u p t u r e d .  The f l o w m e t e r  r e a d l n g s  a r e  

p r o b a b l y  unreliable I n  t h o s e  s l t u a t l o n s ,  and t h e  l n c o n v e n l e n c e  

o f  no d l r e c t  c o n t r o l  o v e r  pumped volume and f l l t e r l n g  1s g r e a t .  

R e s u l t s  f rom 1 9 8 2 .  

The d i s t r l b u t l o n  o f  cod l a r v a e  a s  f o u n d  w l t h  Gu l f -3  s a m p l l n g  

1s shown I n  F l g .  7 .  The h l g h e s t  number o f  l a r v a e  c a u g h t  w l t h  

t h e  Gulf-3  s a m p l e s  was 28 p e r  rn2 o f  s u r f a c e .  The d e n s l t y  of 

l a r v a e  v a r l e d  f rom 0.006 t o  0 .43  l a r v a e  p e r  m 3  a t  t h e  pumplng 

s t a t i o n s ,  marked D i n  F l g .  7 .  I t  h a s  t o  b e  k e p t  I n  mlnd t h a t  



t h e  maxlmum s a m p l l n g  d e p t h  was o n l y  25 m w l t h  t h e  pump, 50  m 

w i t h  t h e  Gu l f -3  and a t  t h e  t h r e e  s t a t l o n s  n e a r e s t  t o  t h e  s h o r e  

o f  S e l v o g s b a n k ,  s a m p l l n g  was d l f f l c u l t  b e c a u s e  o f  d e n s e  phy to -  

p l a n k t o n  whlch p r o b a b l y  a f f e c t e d  t h e  r e s u l t s .  

A s  a  r u l e ,  l a r v a e  spawned and h a t c h e d  I n  t h e  S e l v o g s b a n k  

a r e a  d r l f t  a l o n g  t h e  s o u t h e r n  p a r t  o f  R e y k j a n e s  and i n t o  t h e  

o u t e r  p a r t  o f  F a x a f l b l ,  b u t  a t  t h a t  t l m e  t h e  m a ~ o r l t y  o f  t h e  

l a r v a e  had b e e n  k e p t  I n  t h e  Se lvogsbank  a r e a  by  w e s t e r l y  and 

n o r t h e r l y  wlnds  and were  p r o b a b l y  t o o  s c a t t e r e d  I n  ~ a x a f l 6 1  t o  

b e  d e t e c t e d  by  Gul f -3  s a m p l l n g .  



F e e d i n g  o f  l a r v a l  c o d  i n  1 9 8 2 .  

The f e e d i n g  o f  c o d  l a r v a e  f rom t h r e e  v e r t i c a l  p r o f i l e s  t a k e n  

i n  1982 were  s t u d i e d .  The l o c a t i o n  o f  t h e  t h r e e  p r o f i l e s  is  

shown a s  D1, D2 and  d 3  i n  F i g .  7. P r o f i l e  1 was t a k e n  f rom 

22 .00  on  t h e  9 t h  t o  01.00 on t h e  1 0 t h  o f  May, p r b f i l e  2 a t  

03 .00  t o  05.00 and p r o f i l e  3  a t  08 .00  t o  10 .00  on t h e  1 0 t h  o f  

May. Due t o  s e v e r a l  d i f f i c u l t i e s ,  t h e  m a t e r i a l  was s p a r s e  and  

some o f  t h e  l a r v a e  of  p o o r  q u a l i t y .  

Only  1 3 8  l a r v a e  were  s t u d i e d .  The l e n g t h  d i s t r i b u t i o n  of  t h e  

l a r v a e  i s  shown i n  T a b l e  6  and t h e  s e p a r a t i o n  o f  y o l k  s a c  

s t a g e s  i s  shown i n  T a b l e  7 .  The m a j o r i t y  of  t h e  l a r v a e  had 

s t i l l  t h e  r e m n a n t s  o f  t h e  y o l k  s a c  a l t h o u g h  t h e y  were  a l r e a d y  

f e e d i n g .  I n  T a b l e  8  t h e  number o f  f e e d i n g  l a r v a e  and t h e  

s tomach  and g u t  c o n t e n t s  a r e  shown. 

I n f o r m a t i o n  on a v a i l a b l e  f o o d  p a r t i c l e s  i n  t h e  s e a  a r e  no' t  

y e t  a v a i l a b l e ,  b u t  t h e  low f e e d i n g  r a t e  on copepod  e g g s  and 

n a u p l i i  compared t o  t h a t  i n  1 9 8 1  p r o b a b l y  shows a  l o w e r  a v a i l a -  

b i l i t y  o f  copepod e g g s  and  n a u p l i i  t h a n  i n  1 9 8 1 .  The l a r v a e  

were o c c a s i o n a l l y  f e e d i n g  on c i l i a t a  and r o t a t o r i a  and t h e  

l a r v a e  c a u g h t  i n  t h e  s e c o n d  v e r t i c a l  p r o f i l e  seemed t o  b e  

a c t i v e l y  f e e d i n g  on p h y t o p l a n k t o n .  T h e r e  was o n l y  one  1arv:a 

( 4 . 4  m m  l o n g ,  y o l k  s a c  s t a g e  6 )  w i t h  n o  s tomach  o r  g u t  c o n t e n t .  

Of t h e  34 f e e d i n g  l a r v a e ,  21  c o n t a i n e d  copepod e g g s  and 

n a u p l i i ,  and o f  t h o s e ,  o n l y  t h r e e  l a r v a e  had n o t  g o t  p h y t o -  

p l a n k t o n  i n  t h e i r  s t o m a c h s  o r  g u t s .  Most ( 9 9 . 1 % )  o f  t h e  phy to -  

p l a n k t o n  p a r t i c l e s  were  Thalassiosira s p p .  O t h e r  p a r t i c l e s  

were Coscinodiscus s p p .  and d i f f e r e n t  d i n o f l a g e l l a t e s .  

Cod l a r v a e  i n v e s t i g a t i o n s  i n  1 9 8 3 .  

From t h e  1 1 t h  t o  1 5 t h  of  May 1983  a  s u r v e y  w i t h  a  Gulf -3  

s a m p l e r  was done  i n  t h e  Se lvogsbank  and F a x a f l b i  a r e a s .  From 

1 6 t h  t o  2 0 t h  of  May, n i n e  v e r t i c a l  p r o f i l e s  were  t a k e n  a t  

S e l v o g s b a n k  and i n  F a x a f l b i .  The b i g  mesh s i z e  u s e d  i n  t h e  

f i l t e r , i n g  n e t  I n  1983  made pumping i n  l o c a t i o n s  o f  i n t e n s e  

p h y t o p l a n k t o n  b l o o m i n g  much more s u c c e s s f u l  t h a n  I n  1 9 8 2 .  A 



TABLE 6  

L e n g t h  d i s t r i b u t i o n  o f  l a r v a e  

L e n g t h  P r o f i l e  P r o f i l e  P r o f i l e  T o t a l  P e r c e n t a g e  
mm 1 2  3  

3 . 0  1 1 0 . 8  

3 . 2  1 1 0 . 8  

3 .4  7 7 5 . 5  

3 .6  1 8  1 8  1 4 . 2  

3 .8  2  2  1 9  2  3  1 8 . 1  

4 .0  6  6  1 4  2  6  20 .5  

4 .2  7 11 1 8  1 4 . 1  

4 .4  2  7 4 1 3  1 0 . 3  

4 .6  1 8  3  1 2  9 . 4  

4 . 8  4  3  7 5 . 5  

5 . 0  1 1 0 .8  

T o t a l  11 3  5  8  1 1 2  7 1 0 0 . 0  

TABLE 7 

S e p a r a t i o n  o f  y o l k  s a c  s t a g e s  

Y o l k  S a c  P r o f i l e  P r o f i l e  P r o f i l e  T o t a l  P e r c e n t a g e  
s t a g e  1 2  3  

1 

7+ 2  1 3  5 . 0  

T o t a l  7 1 0  4  3  50  1 0 0 . 0  



TABLE 8  

a )  Number o f  f e e d l n g  l a r v a e ,  b) e a t e n  f o o d  p a r t i c l e s  

a  ) 
P r o f i l e  P r o f l l e  P r o f i l e  T o t a l  

1 2  3  

No % No % No % NO % 

A n a l y s e d  
l a r v a e  1 2  35 9  1 1 3 8  

F e e d l n g  
l a r v a e  11 92 34 9 7  79 8 7  1 2 4  90 

b) 
P r o f i l e  P r o f i l e  P r o f i l e  T o t a l  

9 9 
I L 2 

No P / 1  No P / 1  No P / 1  No P / 1  

Food  
P a r t i c l e s  

E g g s  o f  
c o p e p .  1 0 . 0 9  1 7  0 . 5 0  73  0 .92  9 1  0 . 7 3  
Copep.  
n a u p l i i  1 0  0 . 9 1  1 3  0 .38  1 4  0 . 1 8  3 7  0 .30  

L a r v a e  o f  
m u s s e l  

C i l i a t a  6  0 . 5 5  9  0 .26  1 0 2  1 .29  1 1 7  0 .94  

P h y t o p l .  40 3 .64  9 1 3  26 .85  27  0 .34  980 7 .90  

R o t a t o r i a  9  0 . 2 6  70 0 .89  79 0 . 6 4  

Unrecoan. 1 0 . 0 9  2  0 .06  2  0 . 0 3  5  0 . 0 4  - - - -  ~ - - -  
2 - - -  - - 

T o t a l  5 8  5 . 2 7  9 6 3  28 .32  290 3 .67  1 3 1 1  1 0 . 5 7  

P / 1  - p a r t i c l e s  p e r  l a r v a e  ( f e e d i n g  r a t i o )  

f l o w  r a t e  of 1 . 5  t o  2 . 1  m p e r  s e c o n d  c o u l d  be m a l n t a l n e d ,  w l t h  

a  pumplng c a p a c l t y  o f  1 0 0  m 3  I n  1 2 . 5  t o  1 7  mln w l t h o u t  s p o i l -  

l n g  t h e  c o d  l a r v a e .  T h e  r e m o t e  c o n t r o l  o f  t h e  f l o w  s p e e d  was  

mos t  c o n v e n i e n t .  

Some r e s u l t s  f r o m  1 9 8 3 .  

The  distribution a n d  q u a n t i t y  o f  c o d  l a r v a e  f o u n d  i n  t h e  



F i g .  8 .  D i s t r i b u t i o n  a n d  q u a n t i t y  o f  cod  l a r v a e  i n  1983 .  D - 
pumping s t a t i o n s .  Gu l f -3  s t a t i o n s  a r e  marked b y  p o i n t s .  

G u l f - 3  s a m p l e r  s u r v e y  a r e  shown i n  F i g .  8 .  By c o m p a r i s o n  w i t h  

t h e  q u a n t i t y  o f  l a r v a e  f o u n d  i n  1982  ( F i g .  7 )  i t  l o o k s  a s  i f  

m a t e r i a l  f o r  a  good  y e a r c l a s s  o f  c o d  may h a v e  b e e n  p r o d u c e d  

f rom t h e  spawning  i n  s p r i n g .  The pumping s t a t i o n s  t a k e n  a r e  

shown i n  F i g .  8 .  B e f o r e  t h e  v e r t i c a l  p r o f i l e s  were  t a k e n  w i t h  

t h e  pump, a  g r i d  o f  Gu l f -3  s t a t i o n s  a t  2-5 m i l e  i n t e r v a l s  were  

t a k e n  t o  l o c a t e  c o n c e n t r a t i o n s  o f  l a r v a e .  B e c a u s e  t h e  m a t e r i a l  

f r o m  1 9 8 3  h a s  n o t  b e e n  f u l l y  p r o c e s s e d  no r e s u l t s  c a n  b e  

p r e s e n t e d  h e r e .  



CONCLUSION 

The deve lopmen t  o f  c o n v e n i e n t  pumping s y s t e m  d u r i n g  t h e  l a s t  

t h r e e  y e a r s  h a s  b e e n  q u i t e  s u c c e s s f u l .  The main l i m i t a t i o n s  o f  

t h e  s y s t e m  is t h a t  i n  a r e a s  o f  low l a r v a l  d e n s i t y  s a m p l i n g  

would b e  r a t h e r  t i m e  consuming .  For  t h e  p r e s e n t  s t u d i e s  i t  d i d  

n o t  m a t t e r ,  b u t  t h i s  c o u l d  b e  l i m i t i n g  i n  s t u d i e s  i n  coming 

y e a r s  o f  o t h e r  a r e a s  o f f  I c e l a n d  w i t h  l e s s  spawning .  

I t  is t o o  e a r l y  t o  draw any  f i r m  c o n c l u s i o n s  f rom t h e  

m a t e r i a l  b e c a u s e  t h e  r e s u l t s  f rom t h e  1983  s u r v e y  h a v e  n o t  y e t  

b e e n  f u l l y  e v a l u a t e d .  
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