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ABSTRACT 

In 1985 investigations were started to try to measure the abundance of 

0-group saithe before the main concentrations entered the inshore 

waters. In 1986-1988 the investigation area was. expanded to also cover 

the eastern part of the northern North Sea. This report gives some 

results from the cruise in April-May 1988, In 1987 the results 

indicated that the end of April was too late to get a good measurement 

of the 0-group from the North Sea, Tbe cruise indicate, however, that 
0 

this is too early to start. For the northern stock (north of 62 N) the 

chosen time seems to be all right. 



INTRODUCTION 

One of the  biggest  problems i n  assess ing  the  s a i t h e  s tocks  i n  the  

North At lan t i c  is  the  lack  of good recruitment estimates. The 

0-group s a i t h e  a r e  very e a r l y  d i s t r i b u t e d  i n  the  inshore waters 

and i t  is almost impossible t o  measure the  abundance when the  

f i s h  are s o  c lose  t o  the  shore. I n  1985 a c r u i s e  was undertaken 

with the  aim of measuring the  abundance of pos t larvae  of the  

Northeast Arct ic  s a i t h e  before the  main concentrat ions reached 

the  shore (Nedreaas 1986). I n  1986 and 1987 the  inves t iga t ion  was 

expanded t o  a l s o  cover the  North Sea (Nedreaas and Smedstad 

1987). To what extent  it  i s  poss ib le  t o  t e l l  whether the  index of 

abundance w i l l  show the  r i g h t  p ic tu re  of the  year  c l a s s  s t r eng th ,  

a t i m e  s e r i e s  of such indices  i s  needed. Then it w i l l  be poss ib le  

t o  compare the  index with the  number of s a i t h e  of t h a t  year  c l a s s  

en te r ing  the  f i she ry  2-3 years l a t e r .  This r epor t  gives some 

r e s u l t s  from the  inves t iga t ion  i n  1988. 

MATERIALS AND METHODS 

I n  1988 the  inves t iga t ion  was ca r r i ed  out  with R/V "Eldjam" i n  

the  periods 5-17 Apri l  i n  the  North Sea ( t rawl  s t a t i o n s  no. 

81-133) and 30 April-24 May fu r the r  north.  

A 16 X 16 fathoms mid-water capelin trawl with a 30 meter long 

codend with 8 mm s t r e t ched  mesh was used, Height and depth 

sensors from SCANMAR A / S  together  with sensors measuring the  

d is tance  between the  wings of the  trawl have given information 

about the  trawl geometry on the  d i f f e r e n t  c r u i s e s ,  

S i x  e x t r a  70" f l o a t s  were t i e d  t o  the  headrope. The trawl was 

towed with 3 knots f o r  10 minutes with the  headrope a t  the  

su r face ,  then l 0  minutes i n  20 meter and 10 minutes i n  40 meter 

depth. The t i m e  and d is tance  i t  took t o  lower the  trawl from one 

depth t o  another was included i n  the  t o t a l  d is tance  towed of 1 ,5  



nau t ica l  miles. 

The inves t igated  area  was covered by a rectangular  survey g r id .  

The dis tance  between the  t racks  is  general ly 30 nau t ica l  miles,  

and the  d is tance  between two s t a t i o n s  on the  sme t rack is 

general ly 15 nau t ica l  miles (Figure l ) .  Hydrographical (CTD-sonde 

down t o  500 meter) and egg/larvae (b ig  Juday-net, 200-0 meter) 

s t a t i o n s  were taken on each trawl s t a t i o n .  

Measurements of the trawl geometry gave r e s u l t s  s i m i l a r  t o  the  

inves t iga t ion  i n  1987. The height ,  spread and area  of the  trawl 

opening were a s  follows (nau t i ca l  miles i n  parenthes is ) :  

Depth Height Spread Area 

0 20. o (0.0108) 10.7 (0.0058) 214.0 (6.3 X IO-~) 

20 18.3 (0.0099) 14.2 (0.0077) 260.0 (7.6 X IO-~) 

40 15.0 (0.0081) 17.5 (0.0094) 260.0 (7 .6  X IO-~) 

The volume of a trawl haul taken by R/V "Eldjarn" is calcula ted  

t o  be V1 = 1.075 X 10-L nm3. The trawl on R/V "Eldjarn" has a 

height  of about 15 meter at 40 meter depth, which means t h a t  the  

trawl f i s h e s  down t o  55 meter. A square around each trawl s t a t i o n  
3 of 15 X 30 nm w i l l  then have a volume of V2 = 13*36 nm . 

The abundance index ( I )  is  then calculated by the  formula: 

where Xi is  the  number of 0-group on s t a t i o n  i, 



RESULTS 

Hydrography 

Horizontal d i s t r i b u t i o n s  of temperature a t  the  surface ,  i n  25 and 

50 meter a r e  shown i n  Figs. 2-4. The hor izonta l  d i s t r i b u t i o n  of 

temperature was i n  1988 very s imi la r  t o  the  d i s t r i b u t i o n  i n  1985 
and 1987. I n  1986 w a r m e r  water had moved f u r t h e r  northwards, 

nor th  of 6 6 ' ~  l a rge  areas  down t o  below 25 meter showed i n  1986 
0 temperatures of above 8 C. 

Horizontal d i s t r i b u t i o n  of s a l i n i t y  i n  25 meter i s  shown i n  Fig. 

5. The boundary f o r  At lan t i c  water,  > 35.0 , is s imi la r  t o  the  

previous years .  Coastal water make sharp f r o n t s  outs ide  Western 

Norway. Seawater with s a l i n i t y  > 35.3 is in t ruding the  

inves t iga ted  a rea  from north of the  Faroes. 

Sa i the ,  Pollachius v i rens  

The d i s t r i b u t i o n  of 0-group s a i t h e  is  shown i n  Fig.6. The 

d i s t r i b u t i o n  a r e a  seems t o  be w e l l  covered. However, south of 

Stad the  inves t iga t ions  s t a r t e d  too e a r l y ,  only 4 specimens of 

0-group s a i t h e  were caught. The number of 0-group s a i t h e  caught 

i n  1988 north of 6 2 ' ~ .  was only 58% of the  number caught i n  1987, 

and the  s a i t h e  were a l s o  more spread out  i n  the  Norwegian Sea. 

Year of inves t iga t ion  

1985 1986 1987 1988 

Index X 10- 6 828 545 280 165 

Reduction i n  % 34 48 41 

The t a b l e  above shows t h a t  a reduction of about 40% has occurred 

every year s ince  the  inves t iga t ions  s t a r t e d  i n  1985. 



Table 1 shows length d i s t r i b u t i o n s  of 0-group s a i t h e  from 

d i f f e r e n t  a reas  from south t o  north.  These d i s t r i b u t i o n s  give 

information about how current  t ranspor t  and/or migration take 

place.  The length d i s t r i b u t i o n s  show an increase  i n  the  mean 

length  northwards. This points  t o  the  f a c t  t h a t  very l i t t l e  

0-group s a i t h e  from areas  nor th  of More have contr ibuted t o  the  

t o t a l .  

Herring, Clupea h a r e n p s  

The hor izonta l  d i s t r i b u t i o n  of herr ing  larvae  i s  shown i n  Fig.7. 

The he r r ing  l a rvae  had not  y e t  metamorphosed. There a r e  two 

c l e a r l y  separated areas  of d i s t r i b u t i o n ,  one from Stad ( 6 2 ' ~ )  and 

southwards and one from Ha1 tenbanken (65' N) and northwards. Table 

2 shows a c l e a r  d i f ference  i n  the  length d i s t r i b u t i o n  of herr ing  

l a rvae  from these  areas .  

This year  w e  caught 4213 herr ing  larvae  south of N 62'20' 

compared t o  1261 i n  1987. North of N 62'20' w e  caught 517 

specimens t h i s  year  compared t o  1127 i n  1987. We doubt and w e  

have no bas i s  f o r  t e l l i n g  whether these numbers and f luc tua t ions  

i l l u s t r a t e s  r e a l  year  c l a s s  va r i a t ions  of the  herr ing  s tocks ,  I n  

o the r  he r r ing  inves t iga t ions  the  1988 year c l a s s  has turned out  

t o  be much r i c h e r  than the  previous two ones. The mean length of 

the  l a rvae  is  i n  both areas  s imi la r  t o  the  1987 r e s u l t s ,  

Ca t f i sh ,  Anarhichas lupus 

Sca t t e red  catches of c a t f i s h  post larvae were done a l l  over the  

surveyed a r e a  a s  usual  ( F i g , 8 ) .  North of 6 2 ' ~  the  t o t a l  catches 

i n  1985, 1986, 1987 and 1988 were 256, 297, 253 and 218, 

r e spec t ive ly ,  ind ica t ing  a very s t a b l e  s i t u a t i o n .  South of 6 2 ' ~  

the  catches i n  1986, 1987 and 1988 were 44, 106 and 33, 

respect ive ly .  Length d i s t r i b u t i o n s  a r e  given i n  Table 2. 



K r i l l  

Fig. 9 shows the  d i s t r ibu t ion  of k r i l l  (Thysanoessa spp. and 

Meganyctiphanes sp . ) .  In  1986 we caught a l o t  of k r i l l  north of 

6 5 ' ~ ~  i n  1987 and 1988, however, there were very s m a l l  amounts of 

k r i l l  so  f a r  north. This year w e  caught 126 l i t r e  k r i l l  north of 

62'N, the  corresponding amounts f o r  1986 and 1987 were 320 l i t r e  

and 240 l i t r e ,  respectively. South of 6 2 ' ~  we caught more k r i l l  

t h i s  year than i n  the previous years. The catches i n  1986, 1987 
and 1988 were 62, 277 and 426 l i t r e ,  respectively. 

Other species 

An account of a l l  species o r  fauna categories caught on each 

trawl s t a t i on  is  given i n  Appendix. 

Larvae of Chirolophis ascani i  and Lumpenus sp. which were common 

i n  the  catches north of 6 2 ' ~  both i n  1985 and 1986, were only 

occasionally caught i n  1987 and 1988. The same is the  case fo r  

Argentina-larvae. 

Larvae of Ammodytes spp. were scat tered caught throughout the 
0 

surveyed area,  mainly north of 62 M. The length d i s t r ibu t ions  a re  

shown i n  Table 2. 

Larvae of redfish,  Sebastes spp,, were i n  1985-1987 regulary 

caught from Rost ( 6 8 ' ~ )  and northwards, In  1988 only one specimen 

was caught ( s ta t ion  no. 279). 

Postlarvae of cod (55 specimens) and haddock (26 specimens) were 

sca t te red  caught from 62OM and northwards. The length 

d i s t r ibu t ions  a re  shown i n  Table 2. 
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labell 4. Length  d i s t r i b u t i o n  ( 1 )  oP 0-group  s a i t h e .  

length 2 1 . 5 0  

T a b e l b  2 .  Length d i s t r i b u  i o n  I%) o f  o t h e r  0 - g r o u p  s p e c i e s  s o u t h  ( S 1  and d n o r t h  ( N I  o f  6 2  N .  

bellgth H E R R I N G  C A T F f  SH t SANDEEL COD HADDOCK 
g r o u p  S N S PI S N N N 

mm 

Mean 
l e n g t h  4 0 . 3 6  2 5 . 1 3  2 9 . 5 5  3 6 . 0 5  3 5 - 1 1  4 0 . 0 3  2 3 . 8 9  2 6 . 5 4  
S % . d e v .  2 . 5 3  6 . 7 4  5 65 9.856 4 .59  5 . 6 5  4 . 2 9  7 . 3 2  
i o t . ~ a t ~ h  4 4 6 7  5 6 3  3 3 248  7 2 3 6  fi 5 2 Ei 

- 



Figure 1. Survey t r acks  and s t a t i o n  map R/V "Eldjarn", 

514 - 3.814 and 30/4 - 2415 1988. 
A z Pelagic  t rawl s t a t i o n  + CTD-sonde + Juday-net. 
A 

L = CTP-sonde I- Juday-net. 





Figure 3 ,  Temperature d i s t r i b u t i o n  ( ' C )  a t  25 m depth, 



0 
Figure 4. Temperature distribution ( C) at 50 m depth. 





Figure 6. Dis t r ibut ion  of 0-group s a i t h e  (number caught per  

1.5 n.m, t rawl ing) .  S ta t ions  without ca tch  are only 

marked. 



Figure 7. Distribution of 0-group herrin (number caught per 

1-5 n.m. trawling), Stations without cetch are only 

marked, 



Figure 8. Distrubution of 0-group catfish (number caught per 

1.5 n.m, trawling). Stations without catch are only 

marked. 



Figure 9. Distribution of krill (decilitre caught per 1.5 n.m. 
trawling). Stations without catch are only marked. 



~ p p e n d i x .  C a t c h  i n  number o f  d i f f e r e n t  spec ies  on each  t r a w l  s t a t i o n .  
K r i L E  i s  measured i n  d e c i l i t r e .  

S T A T I O N  NUMBER 

S P E C I E S  8 1  8 2  8 3  8 4  8 5  86 87 88 89 9 0  9 1  92 

H E R R I N G  
S Q U I D  
S A l T X E  
LUMPSUCKER 
SANDEEL 
CATF  I S H  
CRYSTAL GO 
HADDOCK 
LONG ROUGH 
SAND FOBY 
DAB 
M H f  TKMG 
POGGE 

S T A T I O N  NUMBER 

S P E C I E S  93  9 4  9 5  9 6  9 7  9 8  9 9  100  103 102  103  104 

LANTERN F I  
G R E A T E R  § X  
H E R R I N G  
S A I T M E  
LUMPSUCKER 
K R I L I .  
PEARI..S I O E  
CATFS SPI 
CRYSTAL GO 
W H I T I N G  

S T A T I O N  NUMBER 

SPECIES 1 0 5  106  I 0 7  108  409 I t 0  1 1 1  1 2 2  1 1 3  4 9 4  3 1 5  1 1 6  

LANTERN F 1  
G R E A T E R  S %  
H E R R I N G  
BLUE W H I T 1  
SA L THE 
IUHPSUCKER 
S A M B E E L  
P E A R L S I D E  
C W T F  isn 
C R Y S T A L  G8 
HADDOCK 
W H I T I N G  
HORSE HACK 



S T A T I O N  N U M B E R  

S P E C I E S  1 1 7  1 1 8  I t 9  4 2 0  1 2 1  1 2 2  1 2 3  1 2 4  1 2 5  1 2 6  1 2 7  1 2 8  

L A N T E R N  F I  
G R E A T E R  S 1  
HERRING 
B L O E  W H I T %  
S Q U I B  
S A  f T H E  
L U M P S U C K E R  
C O B I E S  
S A N D E E L  
P E A R L S  L G E  
C A T F I  S H  
H A G D O C K  
LAMPREYS 
G A R F I S M  

S T A T I O N  NUMBER 

S P E C  ZEZ 1 2 9  $ 3 0  1 3 1  1 3 2  1 3 3  1 3 4  1 3 5  1 3 6  1 3 7  1 3 8  1 3 9  1 4 0  

LANTERN % I  
G R E A T E R  S I  
H E R R I N G  
SRU % D 
S a I r n E  
L U M P S U C K E R  
K W I L L  
COB 1 ES 
S A N D E E L  
P E A R L S I D E  
M A C K E R E L  
CATFISH 
C R Y S T A L  6 0  
H A D D O C K  

S T A T I O N  NUMBER 

S P E C I E S  1 4 1  1 4 2  1 4 3  1 4 4  1 4 5  l 4 6  1 4 7  1 4 8  1 4 9  1 5 0  7 5 1  152 

L A N T E R N  F I  
G R E A T E R  S I  
CiERWING 
SQU 1 I? 
S A I T I S E  
L U M P S U C K E R  
K R I L L  
C O B T E 5  
S A N D E E L  
P E R R L S E D E  
G A T F I S H  
B U L L H E A D S  
P A R A L E P X D A  



STATION NUMBER 

S P E C  TES 

LANTERN F 1  
HERRING 
S Q U l D  
S A I f H E  
LUHPSUCKER 
K R % L L  
COBLES 
SANDEEL 
P E A R L S l D E  
CATFISH 
HADDOCK 
BULLHEADS 
PARALEQIDA 
CONGER EEL 

SPECIES 

LANTERN FI 
GREATER S 1  
HEWR ENG 
SQUIB 
S A I T H E  
LUHPSUCKER 
KRf LL 
COB I ES 
SANDEEL 
CAPF % S H  
H A D D O C K  
WULLHEADS 
COD 
GARFISH 

LAMTERN F %  
G R E A T E R  SE 
H E R R I N G  
B L U E  WHIT1 
SQUID 
9.4 1 THE 
LilMPSUCKER 
Kr? ICt .  
C O B l E S  
SAPdDEEI. 
P E A R L S I D E  
C A T F  X S M  
H A D D O C K  
COO 
LONG R O U G H  

STATION NUMBER 

STATION NUMBER 



S T A T I O N  NUMBER 

SPECEES 189 190 133 

LANTERN FP 0  4  2 3  
GREATER S 1  0  0  0  
H E R R I N G  1 0  0 
SQU f D  0  3 0  1 
S A I T H E  3 6 4 1  
LUMPSUCKER 0  0  0  
K R I L L  1 1  2 0  4 
SANDEEL 1 0  Q 
P E A R L S I D E  0  0 7 2 0  
C A T F I S H  0 0 0  

S P E C I E S  2 0 1  2 0 2  2 0 3  

LANTERN F 1  0  5 0  
H E R R I N G  2 2  0  
BLUE lrdHIT1 0  0 0 
SQU E0 27 4 3  5 3  
S A I T H E  0 0 6 
LUMPSUCKER 0  0 0  
K R i l t L  2 8 2  0  
SANDEEL 0  0 1 
PEARLSXPE 8 1 1 4  0 0  
CrSTFISM 0 0 0 
I fWDDOCK 0 0 0 
P A R A L E P I D A  0  0 0 
COD 0 0 0 
GARFISW 0 0 a 
LOidG ROUGH 0 0 0 

S P E C I E S  2 1 3  2 1 4  2 2 5  

H E R R f  NG 
S Q U I D  
SA % THE 
LUMPSUCKER 
K R % L L  
SANDEEL 
PEARLS f D E  
C A T f  I SH 
H W O B O G K  
G O D  

S T A T I O N  NUMBER 

S T A T I O N  NUMBER 



S T A T I O N  NUMBER 

SPEC E ES 

H E R R I N G  
S Q U I D  
S A I T H E  
LUMPSUCKER 
K R I L L  
SANDEEL  
P E A R L S I D E  
C A T F I S H  
B U L L H E A D S  

S T A T I O N  NUMBER 

S P E C I E S  

HERR l N G  
SQU P B 
SA 1 THE 
LUMPSUCKER 
# R I L L  
SANDEEL  
C A T F  1 SW 
HADDOCK 
GARF I SM 
SPURDOG 

S T A T I O N  NUMBER 

S P E C I E S  

HERR IMG 
S Q U I D  
S A L T H E  
LUHPSUCKER 
SANDEEL  
C A T F I S H  
HADDOCK 
P A R A L E P I D A  
F A R F I S H  

S T A T I O N  NUMBER 

S P E C I E S  

H E R R I N G  
S Q U I B  
S A k T H E  
LUMPSUCKER 
K R I L L  
P E A R L S I D E  
C A T F I S H  
G A R F f  SH 



S T A T I O N  NUMBER 

HERRING 
SQU I O 
S A I I H E  
LUMPSUCKER 
P E A R L S I D E  
C A T F I S H  
REDF l S H  

S T A T I O N  NUMBER 

S P E C I E S  

HERW IHG 
S Q U I D  
S A  Z THE 
LUMPSUCKER 
KRKLC 
PEARLSIDE 
CATF 1 S14 
COD 

S T A T E O N  HUMBER 

S P E C I E S  

HERRING 
S Q U I D  
S A I  THE 
LUHPSUCKER 
KRILL 
C A T F E S I I  
HADOOCK 

S T A T I O N  MUMBER 

S P E C I E S  

IdERW INS 
S A  l THE 
LUNPSLIGKER 
# B E L L  
C A T F I S H  
HAQBOf K 
BULLHEADS 
I -ANGEBARN 






