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INTRODUCTION

Up t o  now, s e l e c t i v i t y  e x p e r im e n t s  m a in ly  d e a l t  w i th  t h e  s e l e c t i o n  

p r o p e r t i e s  o f  d i f f e r e n t  codend m a t e r i a l s  and mesh s i z e s .  L i t t l e  a t t e n t i o n  

has  been  p a id  t o  th e  i n f l u e n c e  on s e l e c t i v i t y  o f  f a c t o r s  e x t r a n e o u s  t o  

t h e  codend i t s e l f ,  such  as  t h e  f i s h i n g  v e s s e l  and th e  to w in g  s p e e d ,  th e  

f i s h i n g  g ear  and i t s  r i g g i n g  e t c .

At t h e  1973 m e e t i n g  o f  ICES, i t  was d e c i d e d  t o  recommend t h a t  :

"as i t  i s  r e c o g n i s e d  t h a t  s e l e c t i v i t y  o f  f i s h  by codendb may be i n f l u e n c e d  

by tow in g  s p e e d ,  shape o f  g e a r ,  ty p e  o f  v e s s e l  and o t h e r  p a r a m e te r s ,  

member c o u n t r i e s  be urged  t o  c a r r y  out co m p a ra t iv e  f i s h i n g  e x p e r im e n t s  

t o  a s s e s s  t h e  magnitude o f  such  v a r i a t i o n s "  (C. R e s .  1 9 7 3 / 5 : 6 ) .

The paper  g i v e s  t h e  r e s u l t s  o f  some i n v e s t i g a t i o n s  d e s i g n e d  t o  

e v a l u a t e  t h e  e f f e c t  o f  v e s s e l  c h a r a c t e r i s t i c s  on s e l e c t i v i t y .  A secon d  

e x p e r i m e n t ,  d e a l i n g  w i th  th e  i n f l u e n c e  o f  th e  f i s h i n g  g e a r ,  w i l l  be  

c a r r i e d  out l a t e r .

MATERIAL ANB METHODS

The measurements took  p l a c e  aboard two commercia l  f i s h i n g  v e s s e l s  

o f  d i f f e r e n t  s i z e  f i s h i n g  w i th  s i m i l a r  bottom t r a w l s  and i d e n t i c a l  

cod en d s .

The v e s s e l s '  e n g in e  power was 200 HP and 375 HP r e s p e c t i v e l y  and 

t h e i r  g r o s s  tonnage  79«51 BT and 9 8 . 3 9  BT. F u r th e r  d a ta  about th e  two 

s h i p s  are  g i v e n  i n  t a b l e  1 .



The n e t s ,  c h a r a c t e r i s t i c s  o f  which  are  a l s o  n o t e d  i n  t a b l e  1 ,  had 

codends  made o f  p o ly a m id e  yarn  (R3500 t e x ) , w i t h  a mesh s i z e  o f  75 om.

A whole  c o v e r ,  made o f  p o l y e t h y l e n e  n e t t i n g  w i t h  a mesh s i z e  o f  55  mm, 

was u s e d .  Cover and codend a r e  shown i n  f i g u r e  1 ,  w hereas  t h e  d a ta  on 

th e  y a r n s  are  g i v e n  i n  t a b l e  1 .

The measurements  on board b o th  s h i p s  t o o k  p l a c e  d u r in g  t h e  same 

p e r i o d ,  v i z .  from A p r i l  2 0 th  t o  May 1 s t ,  197^,  and on t h e  same f i s h i n g  

ground, v i z .  t h e  B o tn e y  Gut and t h e  s o u t h e r n  p a r t - o f  t h e  CXiter S i l v e r  

P i t  (ICES d i v .  IVb)o

C a tc h e s  c o n s i s t e d  m a in ly  o f  w h i t i n g  and dab. Cod, s o l e  and Norway 

l o b s t e r  were a l s o  c a u g h t ,  but  i n  s m a l l e r  q u a i ü t i e s .

Three  s p e c i e s  were measured : w h i t i n g ,  dab and s o l e .  The number 

o f  s o l e s  caught  however  was t o o  s m a l l  t o  draw any c o n c l u s i o n s  about  t h e  

s e l e c t i v i t y ,  s o  t h a t  o n ly  t h e  r e s u l t s  f o r  w h i t i n g  and dab a re  d i s c u s s e d  

da t h i s  p a p e r .  The t o t a l  l e n g t h  o f  each  f i s h  was measured t o  t h e  n e a r e s t  

c e n t i m e t e r .  As w h i t i n g  and dab were  g e n e r a l l y  t o o  numerous t o  be measured  

o n ly  r e p r e s e n t a t i v e  s a m p le s  were t a k e n .

The s e l e c t i v i t y  cu rve  was f i t t e d  f o r  each  h a u l  s e p a r a t e l y  a s  w e l l  

as  f o r  a l l  h a u l s  combined .  I t  was a c c e p t e d  t h a t  t h e  s e l e c t i v i t y  curve  

can be e x p r e s s e d  by t h e  l o g i s t i c  f u n c t i o n .  The p a r a m e te r s  o f  t h i s  f u n c t i o n  

were e s t i m a t e d  by t h e  method o f  maximum l i k e l i h o o d  (Pop e ,  1 9 6 6 ) .  The 

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

by t h e  " ^ J ^ - t e s t .  L i m i t s  f o r  s i g n i f i c a n c e  were s e t  a t  5 %• Only t h o s e  

h a u l s  f o r  which  t h e  d i f f e r e n c e  b e tw een  o b s e r v e d  and c a l c u l a t e d  p r o p o r t i o n s  

was n o t  s i g n i f i c a n t  were r e t a i n e d  ( * ) .

T a b le  2 shows t h e  number o f  h a u l s  c a r r i e d  out and r e t a i n e d  f o r  each  

s p e c i e s  and v e s s e l .

The t h r e e  d i s c a r d e d  w h i t i n g  c a t c h e s  on board  t h e  s m a l l e á  v e s s e l  came 

from h a u l s  c a r r i e d  out  i n  rough w e a t h e r .  I t  i s  p r o b a b ly  s o  t h a t  t h e  f i s h i n g

(* )  The m a th e m a t i c a l  t r e a t m e n t  o f  t h e  d a ta  was c a r r i e d  out w i t h  t h e
a s s i s t a n c e  o f  t h e  "Bureau o f  B iom etry"  (Government A g r i c u l t u r e  R es ea rch  
C e n t r e , G h en t , B e l g i u m ) .



e f f i c i e n c y  o f  t h e  n e t  d e c r e a s e d  under t h e s e  c i r c u m s t a n c e s  s o  t h a t  no  

s e l e c t io n  curve  c o u ld  be f i t t e d .  No c l i n c h i n g  e x p l a n a t i o n  c o u ld  be found  

f o r  t h e  d i s c a r d e d  dab c a t c h e s .

The l e n g t h  d i s t r i b u t i o n  o f  t h e  f i s h  measured i s  shown i n  f i g u r e s  

2 and 3 *

The mesh s i z e  o f  t h e  codends  were  r e g u l a r l y  measured w i t h  an ICES 

gauge o p e r a t i n g  a t  a p r e s s u r e  o f  b k g .  As no l a r g e  and s y s t e m a t i c  changes  

i n  mesh s i z e  were n o t e d ,  t h e  mean o f  a l l  measurements  was ta k e n  a s  th e  t r u e  

mesh s i z e .

RESULTS AND DISCUSSION

The r e s u l t s  f o r  t h e  grouped w h i t i n g  c a t c h e s  a re  n o t e d  i n  t a b l e  

3 .  The s e l e c t i v i t y  c u r v e s  a r e  g i v e n  i n  f i g u r e  4 .

For v e s s e l  1 ,  no l o g i s t i c  cu rve  w i t h  a n o n - s i g n i f i c a n t  ^  c o u ld  

be c a l c u l a t e d .  The b e s t  e s t im a t e  ( = 2^f.023 w i th  8 d e g r e e s  o f  freedom)

was u s e d  f o r  t h e  c a l c u l a t i o n s  o f  t h e  50  % r e t e n t i o n  l e n g t h  and t h e  2 5 -7 3  % 

s e l e c t i o n  r a n g e .

From t h e  r e s u l t s  i t  ap p ears  t h a t  t h e  s e l e c t i o n  f a c t o r  i s  t h e  same 

f o r  b o th  v e s s e l s ,  namely 3 *7 . A p o s s i b l e  i n f l u e n c e  o f  t h e  v e s s e l  however  

i s  o b s e r v e d  i n  t h e  2 5 - 7 5  % s e l e c t i o n  r a n g e .  The s e l e c t i v i t y  cu rve  f o r  t h e  

l a r g e r  v e s s e l  i s  s t e e p e r  th an  t h e  s e l e c t i v i t y  cu rv e  f o r  t h e  s m a l l e r  on e .  

S m a l l e r  f i s h  cau gh t  by  t h e  l a r g e r  v e s s e l  c o n s e q u e n t l y  have  more c h a n ces  to.  

e s c a p e ,  a s  can c l e a r l y  be s e e n  from f i g u r e  A.

T a b l e s  b and 5 g i v e  t h e  d a t a  f o r  s i n g l e  h a u l s .  The s e l e c t i v i t y  

f a c t o r s  f o r  v e s s e l  1 range  b etw een  3 - 5  and 3 - 9  w i th  a mean o f  3 *7 . I k e  

s e l e c t i v i t y  f a c t o r s  f o r  v e s s e l  2 range  betw een  3«5 and b.O  w i th  t h e  same 

mean. The s e l e c t i o n  r a n g e s  a r e  from b9 mm t o  79  mm f o r  v e s s e l  1 and from 

3b  mm t o  71 mm f o r  v e s s e l  2 .  The c o n c l u s i o n s  made f o r  t h e  e n t i r e  exper im ent  

are  t h u s  c o n f ir m e d  when c o n s i d e r i n g  t h e  h a u l s  s e p a r a t e l y .  The r e l a t i v e  

g r e a t  ran ge  o f  t h e  r e s u l t s  c o u ld  n o t  be e x p l a i n e d  by t h e  a v a i l a b l e  d a ta  

from each h a u l .  The t im e  o f  f i s h i n g  (d ay  or n i g h t ) ,  c a t c h  s i z e ,  c a t c h  

c o m p o s i t i o n  and w ea th er  c o n d i t i o n s  had no s y s t e m a t i c  i n f l u e n c e  on t h e  

s e l e c t i o n  f a c t o r  and t h e  s e l e c t i o n  r a n g e .



In  t a b l e  6 t h e  r e s u l t s  from t h e  combined dab c a t c h e s  a re  n o t e d .

The c o r r e s p o n d i n g  l e n g t h  s e l e c t i o n  c u r v e s  a r e  shown i n  f i g u r e  5« The 

s e l e c t i o n  f a c t o r s  o b t a i n e d  from b o t h  s h i p s  have  t h e  same v a l u e ,  v i z .  2 .5«

The 2 5 - 7 5  % s e l e c t i o n  r a n g e s  however d i f f e r  c o n s i d e r a b l y .

In  c o n t r a s t  w i t h  w h i t i n g ,  t h e  s m a l l e s t  s e l e c t i o n  r a n g e ,  21 mm, f o r  

dab o c c u r s  w i th  t h e  s m a l l e ^  v e s s e l ,  ánd t h e  l a r g e s t  s e l e c t i o n  f a c t o r ,  

b9 mm, w i t h  t h e  l a r g e r  o n e .  The s m a l l e r  v e s s e l  t h u s  shows t h e  s t e e p e s t  

l e n g t h  s e l e c t i o n  c u r v e ,  i n  o t h e r  words s m a l l  f i s h  caught  by t h i s  v e s s e l  

can e s c a p e  more e a s i l y  th an  t h o s e  caught  by t h e  l a r g e r  v e s s e l .  T h is  can

c l e a r l y  be s e e n  i n  f i g u r e  5«

The com p ar ison  o f  t h e  a n g l e  h a u l s  con f irm  t h e s e  o b s e r v a t i o n s .  The 

s e l e c t i o n  f a c t o r s  f o r  v e s s e l  1 ran ge  betw een  2 . b and 2 .6  w i t h  a mean o f  

2 . 5  ; t h o s e  f o r  v e s s e l  2 range  b e tw een  2 , b and 2 . 7  w i t h  a mean o f  2 .5 «  The 

s e l e c t i o n  range  f l u c t u a t e s  b e tw een  22 mm and 39 mm f o r  t h e  s m a l l e r  s h i p  

and b e tw een  3b  mm and 58  mm f o r  t h e  l a r g e r  on e .  As i s  t h e  c a s e  f o r  w h i t i n g ,  

no e x p l a n a t i o n  f o r  t h e  o c c u r r i n g  v a r i a t i o n s  c o u ld  be foun d .

The d i f f e r e n c e  i n  s e l e c t i o n  range  can p r o b a b ly  be e x p l a i n e d  by th e  

r e l a t i v e  im p o rta n ce  o f  s e v e r a l  c a u s a l  f a c t o r s .  The g r e a t e r  f i s h i n g  s p eed  

o f  t h e  l a r g e r  v e s s e l  l e a d s  t o  a d i f f e r e n c e  i n  mesh s h a p e ,  l a r g e r  b y - c a t c h e s  

and c o n s e q u e n t l y  t o  a d i f f e r e n t  w ater  f l o w  p a t t e r n  through  t h e  n e t  in  

comparison  w i t h  t h e  s m a l l e r  v e s s e l .  The d i f f e r e n c e  i n  mesh shape  may e x ­

p l a i n  t h e  d i f f e r e n c e  i n  r e s u l t s  f o r  r o u n d f i s h  and f l a t f i s h ,  w hereas  t h e  

d i f f e r e n c e  i n  c a t c h e s ,  s p e e d  and w a ter  f lov/  p a t t e r n  c e r t a i n l y  a f f e c t s  th e  

p o s s i b i l i t y  o f  f i s h  e s c a p i n g .

SUMMARY

The i n f l u e n c e  o f  t h e  f i s h i n g  v e s s e l  on s e l e c t i v i t y  was examined  

f o r  two s h i p s  o f  d i f f e r e n t  s i z e ,  f i s h i n g  however w i t h  t h e  same t y p e  o f  

n et  and i d e n t i c a l  c o d e n d s .

For t h e  two f i s h  s p e c i e s  c o n s i d e r e d  i n  t h i s  p a p e r ,  w h i t i n g  and dab,  

no d i f f e r e n c e  i n  s e l e c t i o n  f a c t o r  c o u l d  be e s t a b l i s h e d .

A p o s s i b l e  i n f l u e n c e  o f  t h e  v e s s e l s '  s i z e  however found e x p r e s s i o n  

i n  th e  2 5 - 7 5  % s e l e c t i o n  r a n g e .  I n d e e d ,  t h e  s e l e c t i o n  range  f o r  w h i t i n g



i s  t h e  l a r g e s t  f o r  t h e  s m a l l e r  v e s s e l ,  whereas  f o r  dab a l a r g e r  s e l e c t i o n  

range i s  found w i th  t h e  l a r g e r  v e s s e l .

Hence,  s m a l l  w h i t i n g  seems t o  be a b l e  t o  e s c a p e  more e a s i l y  w i th  t h e  

l a r g e r  v e s s e l ,  s m a l l  dab w i th  t h e  s m a l l e r .  These r e s u l t s  may have  some 

im portance  i n  r e l a t i o n  t o  t h e  p r o t e c t i o n  o f  u n d e r s i z e d  f i s h .

For b o th  s h i p s  however r e l a t i v e  l a r g e  v a r i a t i o n s  b e tw een  t h e  d i f f e r e n t  

h a u l s  were o b s e r v e d .

F i n a l  c o n c l u s i o n s  on t h e  i n f l u e n c e  o f  t h e  v e s s e l  on s e l e c t i v i t y  

r e q u i r e s  f u r t h e r  r e s e a r c h  i n v o l v i n g  f i s h i n g  v e s s e l s  w i th  g r e a t e r

d i f f e r e n c e s  i n  power-.and f i s h i n g  s p e e d  a s  w e l l  as  more f i s h  s p e c i e s .
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6 .

T a b le  1 -  G e n e ra l  d a t a .

Ship I I I

Length  over a l l  (ra) 19-67 2 7 . 2O
Gross ton n age 7 9 .5 1 9 8 . 3 9
Engine  h o r s e -p o w e r 200 375
Average  to w in g  s p e e d  (Kn) 2 . 5  -  3 3 -  3 . 5

F i s h i n g  gear Bottom t r a w l Bottom t r a w l

Length  o f  t h e  ground ro p e  (m) 2 4 . 8 2 6 .8
Length  o f  t h e  h e a d l i n e  (ra) 1 9 . 0 21 . 4
N e t m a t e r i a l P o l y e t h y l e n e P o l y e t h y l e n e
Mesh s i z e  (mra) 8O-7 O 8 3 - 8O

L o c a l i t y B o tn e y  Gut ; S o u the rn  p a r t  Outer S i l v e r  
P i t

Depth range  (m) 5 O-7 O
E x p e r im e n ta l  method Whole c o v e r
Codend

M a t e r i a l P o ly a m id e ,  m u l t i f i l a m e n t
R . . . t e x 3 5 OO
B r a i d i n g Double  tw in e
Twine c o n s t r u c t i o n T w is te d

Mesh s i z e ,  mean (rara) 7 4 . 6 7 4 . 4

Range (ram) 7 0 -8 3 6 8 -8 5
S . E .  o f  mean (mm) 0 .1 0 . 2
No o f  measurements 270 264

Wet kn ot  b r e a k i n g  s t r e n g t h  (kg) 1 3 9 . 6
Twine d i a m e t e r ,  wet (mm) 2 .6

Cover

M a t e r i a l P o l y e t h y l e n e ,  m onof i lam en t
R . . . t e x 2100
B r a i d i n g Double  tw in e
Twine c o n s t r u c t i o n T w is te d
Mesh s i z e  (mm) 55



T ab le  2 -  Number o f  h a u ls «

• W hit ing Dab

Number o f  
h a u l s

Number o f  
r e t a i n e d  h a u l s

Number o f  
h a u l s

Number o f  
r e t a i n e d  h a u l s

V e s s e l  1 13 10 9 7

V e s s e l  2 13 15 10 5



8 .

Table  3 -  S e l e c t i o n  d a t a  o f  w h i t i n g  f o r  grouped h a u l s .

V e s s e l  1 V e s s e l  2
i

Date 2 0 . 4  -  2 5 . 4 . 7 4 2 3 . 4  -  2 5 . 4 . 7 4

Number o f  h a u l s 10 . 15
Average  d u r a t i o n  o f  h a u l  (rain) 220 210

Average  to w in g  s p e e d  (kn) 2 . 5  -  5 3 -  3 . 5
Average  w e ig h t  o f  t o t a l  c a t c h / t o w  (kg)

codend 190 262
cover 155 233

Number o f  measured f i s h 3 , 1 1 0 6 , 3 9 9

codend 1 ,2 0 8 2 , 3 9 8
c o v e r 1 ,9 0 2 4 ,001

2 3 -7 5  % s e l e c t i o n  ran ge  (mm) 61 43

Number o f  f i s h  i n  s e l e c t i o n  range

codend 795 999
c o v e r 939 1 , 1 3 3

50 % r e t e n t i o n  l e n g t h  (mm) 278 277

Type o f  mesh gauge ICES ; 4 kg ICES ; 4 kg

Codend

mesh s i z e  ; mean (mm) 7 4 . 6 7 4 . 4
range  (mm) 7 0 - 8 3 6 8 - 8 5
S . E .  o f  mean (mm) 0 .1 0 . 2
Number o f  measurements 27O 264

S e l e c t i o n  f a c t o r 3 . 7 3 . 7



T a b le  4 -  S e l e c t i o n  d a ta  o f  w h i t i n g  f o r  i n d i v i d u a l  h a u l s  -  v e s s e l  1

Haul n o . 1 16 17 18 23 24 25 26 28 30

T o t a l  c a t c h  (kg)  
c o d e n d / c o v e r 2 0 0 /1 2 5 100/ 100 2 5 0 /1 5 0 2 0 0 /1 5 0 2 0 0 /1 7 5 1 5 0 /1 5 0 1 5 0 /1 5 0 2 0 0 /1 5 0 3 0 0 /2 5 0 1 5 0 /1 5 0

D u r a t io n  o f  h a u l  (min) 190 240 215 220 210 215 250 240 210 210
Measured p a r t  o f  c a t c h 1 /1 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4
T o t a l  number o f  w h i t i n g 537 266 360 450 215 224 220 305 457 276
Number o f  w h i t i n g  i n  codend

c o v e r
94

243
116
150

138
222

142
308

89
126

97
127

80
139

126
179

198
259

127
149

2 5 -7 5  % s e l e c t i o n  range  (mm) 51 59 60 74 61 42 52 51 48 79
Number o f  w h i t i n g  i n  s e l e c t i o n  
range

codend
c o v e r

47
72

84
87

108
114

108
167

59
79

45
50

I
I
50
54

75
72

103
< 9 5

91
106

50  % r e t e n t i o n  l e n g t h  (mm) 283 270 264 289 270 262 273 273 283 275
Mesh s i z e ,  mean (mm) 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6
S e l e c t i o n  f a c t o r 3 . 8

—

3 .6 3 - 5 3 . 9
L--------------  .

3 . 6 3 . 5 3 .7 3 . 7 3 . 8 3 - 7





f o r  i n d i v i d u a l  h a u l s  -  v e s s e l  2

‘ 7 8 9 10 11 12 14 15 16

5 0 0 /4 0 0 3 5 0 /3 5 0 3 5 0 /3 5 0 3 0 0 /3 0 0 2 5 0 /2 5 0 2 0 0 /2 0 0 6 0 0 /5 0 0 2 0 0 /1 5 0 2 0 0 /2 0 0

210 210 210 210 210 210 210 205 210

1 / 2 1 / 4 1 / 2 1 / 2  _ 1 / 4 1 /6 1 / 2 1 / 2
607 530 456 398 378 396 663 194 228

288 183 142 179 97 142 314 28 81
319 347 314 219 281 254 349 166 147

38 39 40 68 62 35 34 40 46

83 66 56 111 42 ■ 53 103 10 42
97 77 74 116 53 54 116 12 44

273 2 88 280 270 294 2.75 274 288 260
. 7 4 . 4 7 4 . 4 7 4 . 4 7 4 . 4 7 4 . 4 7 4 . 4 7 4 . 4 7 4 . 4 7 4 . 4

3 - 7 3 - 9 3 . 8 3 . 6 4 . 0 3 - 7 3 . 7 3 . 9 3 . 5



Table  6 -  S e l e c t i o n  d a t a  o f  dab f o r  grouped  h a u l s

-  - V e s s e l  1 V e s s e l  2

i Date
i

2 0 . 4  -  2 2 . 4 . 7 4 2 9 . 4  -  3 0 . 4 . 7 4
I

1 Number o f  h a u l s  
1 7 5
i  Average  d u r a t i o n  o f  h a u l  (min) 216 210

i  Average  t o w in g  s p e e d  (kn)
I

2 , 5  -  3 3 -  3 , 5

¡A v e r a g e  w'eight o f  t o t a l  c a t c h / t o w  (kg)

codend 200 214
c o v e r 143 204

1 Number o f  measured f i s h 2 ,7 8 7 1 ,9 7 2

codend 986 871
c o v e r 1 ,8 0 1 1 ,1 0 1

2 5 -7 5  % s e l e c t i o n  range  (mm) 21 49

Number o f  f i s h  i n  s e l e c t i o n  range

¡ codend 281 435
L c o v e r 321 5 O5

1 50 % r e t e n t i o n  l e n g t h  (mm) 185 * 184
; Type o f  mesh gauge ICES ; 4 kg ICES ; 4 kg

Codend

mesh s i z e  ; mean (mm) 7 4 . 6 7 4 . 4
range (mm) 7 0  -  83 68 -  85
S . E .  o f  mean (mm) 0 .1 0 . 2
number o f  measurements 27O 264

1 S e l e c t i o n  f a c t o r
* 2 . 5 2 . 5



Tab le  7 -  S e l e c t i o n  d a ta  f o r  dab f o r  i n d i v i d u a l  h a u l s  -  v e s s e l  1
I

Haul no . 2 5 6 7 11 12 13

T o t a l  c a t c h  (kg)  
c o d e n d / c o v e r

200/ 15 C 1 5 0 /1 0 0 1 5 0 /1 5 0 1 5 0 /1 5 0 3 0 0 /1 5 0 2 0 0 /1 0 0 2 5 0 /2 0 0
I

D u r a t io n  o f  h a u l  (min) 225 210 225 210 210 210 225

Measured p a r t  o f  c a t c h 1 /8 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

T o t a l  number o f  dab 484 554 353 405 387 365 239

Number o f  dab i n  codend
c o v e r

165
319

191
363

166
189

140
263

155
252

111
254

58
181

2 5 -7 5  °/o s e l e c t i o n  range  (mm) 22 22 31 25 21 39 29

Number o f  dab fin s e l e c t i o n  range

codend
c o v e r

31
63

56
72

55
54

56
57

36
43

58
59

25
22

50  % r e t e n t i o n  l e n g t h  (mm) 184 185 188 186 177 193 193

I Mesh s i z e ,  mean (mm) ? 4 .6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6 7 4 . 6

[ S e l e c t i o n  f a c t o r 2 . 5 2 . 5 2 . 5 2 . 5 2 . 4 2 . 6 2 . 6



Tab le  8 -  S e l e c t i o n  d a ta  f o r  dab f o r  i n d i v i d u a l  h a u l s  -  v e s s e l  2

Haul no c 57 38 39 ifO if if

T o t a l  c a t c h  (kg)  
c o d e n d /c o v e r

2 2 0 /2 0 0 I 8O /I 5 O 2 2 0 /2 0 0 25O/22O 2OO/2.5 O

D u r a t io n  o f  h a u l  (min) 210 210 210 210 210

Measured p a r t  o f  c a t c h 1 /6 1 / 8 1 /6 1 / 1 2 1 /6

T o t a l  numb e r '-of dab 362 222 318 562 5 O8

Number o f  dab i n  codend 163 115 161 221 211
c o v e r 199 107 157 3*f1 257

2 5 -7 5  °/° s e l e c t i o n  range  (mm) 

Number o f  dab i n  s e l e c t i o n  range

4 if 58 if1 3k if if
I
I

codend 79 7 k 71 79 92
c o v e r 96 78 77 105 11 i+

50 % r e t e n t i o n  l e n g t h  (mm) 176 183 181 176 199

Mesh s i z e ,  mean (mm) 7 if.if 7 if » if 7 if.if 7 if.if 7 if. if

S e l e c t i o n  f a c t o r 2 . if
Í

2 . 5 2 . if 2 . if 2 .7



Codend Cover

Fi gur e  1 _  Codend with cover.

ft
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120

v e s s e l  1 ( n -  3 9 9 6  )

v e s s e l  2 In = 6 3 9 3  )100

'26
Length in cm

F i g u r e  2 _  Relat ive l e ng t h  c o m p o s i t i o n  of  w h i t i n g  ( c o d e n d  p l us  c o v e r )



100

160

UO

120 v e s s e l  1 (n = 3 7 0 5 )

v e s s e l  2 Cn= 6209  )
100

 I I
36  3

Length in cm
14 16 10 20 22 24 26 2E

F i g u r e  3 — R e l a t iv e  l e ng t h  c o m p o s i t i o n  of  dab ( c o d e n d  p l u s  c o v e r )



100

90

eo

70

60

60

40

30

20

10

O

6/o r e t a i n e d  f i s h

v e s s e l  2

v e s s e l  1

-i - r
19 20 21 22 23 24 2516 27 28 29 30 31 3526 32 3317

Length ‘in cm

F i g u r e  4 _  S e l e c t i o n  c u r v e s  of  w hi t i ng  for combined h a u l s



'■ °/o re  Ir, i n c  d f i s h

L e n g t h  in cm

F i g u r e  G _  S e l e c t i o n  c u r v e s  of dab for combined hau l s




