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i. INTRODUCTION . 
The commerc ia l  e x p l o i t a t i o n  of  t u n a  b y  p u r s e - s e i n e r s  i n  t h e  
Wes te rn  I n d i a n  O c e a n  began  ' i n  November 1 9 8 2 ,  when f o u r  F r e n c h  
p u r s e  s e i n e r s  f rom t h e  W e s t e r n  A t l a n t i c  s t a r t e d  f i s h i n g  
o p e r a t i o n s .  I n  November 1983 a f i s h i n g  l i c e n c e  agreement w a s  
n e g o t i a t e d  w i t h  t h e  S p a n i s h  Government f o r  15 p u r s e  s e i n e r s  and 
i n  J a n u a r y  1984  w i t h  t h e  European  Community f o r  18 p u r s e  
s e i n e r s .  T h i s  w a s  c l o s e l y  f o l l o w e d  b y  p r i v a t e  a g r e e m e n t s  w i t h  
F r e n c h ,  S p a n i s h  and  I v o r y  C o a s t  Companies .  H e n c e  b y  December 
1 9 8 4  a t  t h e  peak  p u r s e  s e i n e  f i s h i n g  a c t i v i t y ,  49  v e s s e l s  were 
f i s h i n g  i n  t h e  W e s t e r n  I n d i a n  Ocean  b a s e d  i n  P o r t  V i c t o r i a ,  
S e y c h e l l e s .  

A t  p r e s e n t  a r o u n d  40 p u r s e  s e i n e r s  a r e  ' s t i l l  a c t i v e  i n  t h e  
r e g i o n  and  V i c t o r i a  s t i l l  r e m a i n s  t h e  m a j o r  t r a n s h i p m e n t  c e n t r e .  
Tuna c a t c h e s  for 1986 and  1987 t o t a l l e d  1 4 3 , 0 0 0  t o n n e s  (9334 
d a y s  a t  sea) and  163 ,000 t o n n e s  (9072 d a y s  a t  s e a )  r e s p e c t i v e l y  
o f  which  o v e r  90% w e r e  t r a n s h i p p e d  i n  S e y c h e l l e s .  (SFA 1 9 8 7 ) .  

S i n c e  t h e  b e g i n n i n g  o f  t h e  f i s h e r y ,  l o g b o o k s  are  s u b m i t t e d  by 
f i s h i n g  c a p t a i n s  and  t r a n s h i p m e n t  d a t a  a r e  o b t a i n e d  from 
s t e v e d o r i n g  companies  and  t h r o u g h  p o r t  s a m p l i n g .  I n  o r d e r  t o  
s u p p l e m e n t  a v a i l a b l e  b i o l o g i c a l  knowledge  on t h e  f i s h e r y ,  a 
r e s e a r c h  o b s e r v e r  programme w a s  s t a r t e d  i n  November 1985 by t h e  
S e y c h e l l e s  F i s h i n g  A u t h o r i t y  (SFA). S i n c e  t h e n ,  SFA h a s  

e c e i v e d  a s s i s t a n c e  from t r a i n i n g  o f  o b s e r v e r s  
and  t e c h n i c a l  a s p e c t s  o f  The programme is b a s e d -  
on f o r e i g n  f i s h i n g  S e y c h e l l e s  and  up t ill  
now h a s  been  l i m i t e d  t o  p u r s e - s e i n e r s  o n l y  - - 

2. O B J E C T I V E S  

The p rogram o b j e c t i v e s  are as f o l l o w s :  

a )  t o  r e c r u i t  and  t r a i n  l o c a l  t e c h n i c i a n s  i n  d a t a  c o l l e c t i o n  and 
c o m p i l a t i o n  t e c h n i q u e s  on b o a r d  f o r e i g n  p u r s e  s e i n e r s  
o p e r a t i n g . f r o m  t h e  S e y c h e l l e s .  

b )  t o  a s s e m b l e  i n f o r m a t i o n  r e q u i r e d  f o r  r e l i a b l e  i n d i c e s  o f  
s t o c k  abundance  and  f i s h i n g  e f f o r t  f o r  s t o c k  a s s e s s m e n t  
p u r p o s e s .  

. ... 

. _. c )  t o  c o l l e c t  b i o l o g i c a l  i n f o r m a t i o n  on t h e  var - ious  t u n a  species  
f o r  s t o c k - a s s e s s m e n t  p u r p o s e s .  

d )  t o  c o l l e c t  e n v i r o n m e n t a l  da t a  so  a s  t o  i d e n t i f y  f a v o u r a b l e  
c o n d i t i o n s  f o r  t h e  c o n c e n t r a t i o n  o f '  t u n a .  

e )  t o  d e s i g n  a n d  implement  a micro-computer -based  d a t a  
p r o c e s s i n g  s y s t e m  for d a t a  a s s e m b l e d  b y  t h e  p rogram t o  b e  
u s e d  i n  c o n j u n c t i o n  w i t h  a l r e a d y  e x i s t i n g  SFA d a t a  p r o c e s s i n g  
systems. 

. .  



3. MATERIALS AND METHODS . 
3.1 P e r s o n n e l  

S i n c e  the  b e g i n n i n g  o f  t h e  programme, f i v e  o b s e r v e r s  h a v e  b e e n  
r e c r u i t e d  a n d  t r a i n e d .  F o u r  o b s e r v e r s  r ema in  t o  date ,  o f  wh ich  
o n e  is  t h e  s u p e r v i s o r  a n d  t h r e e  o t h e r s  make r e g u l a r  t r i p s  a t  
sea. 

A p r e l i m i n a r y  p l a n n i n g  o f  t h e  t r i p s  are  made a t  t h e  b e g i n n i n g  o f  
t h e  y e a r  s o  as  t o  hGve a n  e q u a l  c o v e r a g e p f  t he  d i f f e r e n t  
f i s h i n g  companies .  The programme w a s  f i r s t  s t a r t e d  on F r e n c h  
v e s s e l s  and  w a s  p r o g r e s s i v e l y  implemented on o t h e r  v e s s e l s .  
T r i p s  on some v e s s e l s  a r e .  somet imes  n o t  p o s s i b l e  due  t o  
l i m i t a t i o n s  i n  accommodat ion .  

T r a i n i n g  o f  o b s e r v e r s  u s u a l l y  l a s t  one month a n d  the i r  work 
p e r f o r m a n c e  a r e  a s s e s s e d  a f t e r  t h r e e  t o  f o u r  t r i p s ,  a f t e r  which  
t h e i r  i n i t i a l  t r a i n i n g  i s  c o m p l e t e d .  

3.2 Work program 

When a t  sea t h e  o b s e r v e r  c o l l e c t s  i n f o r m a t i o n  on a r o u t i n e  b a s i s  
n a m e  1 y : 

i )  E n v i r o n m e n t a l  d a t a  

The f o l l o w i n g  o b s e r v a t i o n s  are r e c o r d e d  a t  noon e a c h  d a y  a n d  
f o r  e v e r y  se t :  

- w e a t h e r ,  wind  ( d i r e c t i o n  and  s p e e d )  
- sea s u r f a c e  t e m p e r a t u r e ,  sea c u r r e n t  ( s p e e d  a n d  d i r e c t i o n )  

water t r a n s p a r e n c y ,  sea s t a t e  and  water  s a m p l e s  f o r  
s a l i n i t y  m e a s u r e m e n t s .  

- 

i i )  Vessel a c t i v i t y  f o r  e a c h  d a y  s p e n t  a t  s e a  

Vessel a c t i v i t y  d a t a  i s  r e c o r d e d :  

- t i m e  s p e n t  t r a v e l l i n g  t o  and  f rom f i s h i n g  g r o u n d s  o r  p o r t ,  
- s e a r c h i n g  t i m e  
- t i m e  s p e n t  a r o u n d  d r i f t w o o d :  o r  F i s h  A g g r e g a t i n g  D e v i c e s  

- t i m e  i n a c t i v e  d u e  t o  p o o r  w e a t h e r ,  m e c h a n i c a l  breakdown o r  

- t i m e  s p e n t  s e t t i n g  t h e  n e t .  

L 

(FADS) 

o t h e r  r e a s o n s .  . -. - 

i i i )  S i g h t i n g  

Every  s i g h t i n g  made, s u c h  as d r i f t w o o d ,  b i r d s ,  t u n a  s c h o o l s  
o r  m a m m a l s ,  is d e s c r i b e d  on Form A (Annex I ) ,  as w e l l  as t h e  
d a t e ,  t i m e  a n d  p o s i t i o n .  The s i z e  o f  t h e  s F h o o l ,  f i s h  
species  a n d  b e h a v i o u r  is  - a l s o  n o t e d .  If t h e  s c h o o l  is n o t  
f i s h e d ,  r e a s o n s  are g i v e n .  

3 
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i v )  F i s h i n g  o p e r a t i o n s  

For e a c h  s e t ,  Form B (Annex I I )  is  ‘completed g i v i n g  t h e  
f - o l l o w i n g  d e t a i l s :  

- t i m e  s k i f f  i s  l a u n c h e d ,  t i m e  t h e  n e t  is closed, b e g i n n i n g  
of f i s h  b r a i l i n g  o p e r a t i o n s  and  t i m e  s k i f f  is  r e t r i e v e d  on 
b o a r d  

- c a t c h  by  s p e c i e s  and  b y - c a t c h ,  i f  any  
- i f  c a t c h  is n i l ,  r e a s o n s  a re  s t a t e d .  

v )  B i o l o g i c a l  d a t a  

The l e n g t h  a n d  w e i g h t  o f  a sample  o f  a n  a v e r a g e  o f  1 0 0  f i s h ,  
i s  t a k e n  f o r  e a c h  p o s i t i v e  s e t . ‘  

A f t e r  e a c h  t z - g p ,  s5sz i -ve ïs  c ï e  r e q u i r e d  t’o make a r e p o r t  o f  
t h e i r  t r i p ,  d e s c r i b i n g  t h e i r  a c t i v i t i e s  a t  s ea ,  f i s h i n g  
t r e n d s  and  w o r k i n g  c o n d i t i o n s  on b o a r d .  

The d a t a  c o l l e c t e d  a f t e r  e a c h  t r i p  is  f i r s t  c h e c k e d  by  t h e  
s u p e r v i s o r ,  and  t h e n  e n t e r e d  o n  a d a t a - b a s e  program on a n  I B M  
micro-computer ,  b y  t h e  o b s e r v e r  and  v e r i f i e d  by t h e  
s u p e r v i s o r .  On a v e r a g e  e a c h  o b s e r v e r  s p e n d s  25 w o r k i n g  d a y s  
on s h o r e  a f t e r  e a c h  tri?, d u r i n g  which  d a t a  e n t r y  i s  done  and  
s i n c e  1987 b i o l o g i c a l  s~?üp: igg ( l e n g t h ,  w e i g h t ,  s e x  and  
m a t u r i t y  s t a g e )  on  y e l l o w f i n  is  c a r r i e d  o u t  a t  t h e  l o c a l  
c a n n e r y .  

. 3.3 Materials - - 

E i g h t  d i f f e r e n t  f o r m s  a re  u s e d  i n  t h e i r  d a i l y  work a t  sea. The 
o b s e r v e r ’ s  e q u i p m e n t  c o n s i s t  o f  t h e  f o l l o w i n g :  

- a m e a s u r i n g  b o a r d  
- a c a l i p e r  - a d i g i t a l  t h e r m o m e t e r  
- an  anemometer  

- a s p r i n g  b a l a n c e  (O-1OOkg) 
- a ’  manual  i n c l u d i n g  i d e n t i f i c a t i o n  s h e e t s  f o r  t u n a ,  t u n a - l i k e  

.’ - a s a m p l i n g  b o t t l e  

f i s h ,  b i l l f i s h  a n d  c e t a c e a n s .  

O t h e r  i n f o r m a t i o n  are o b t a i n e d  f rom t h e  v e s s e l ’ s  b r i d g e  
i n s t r u m e n t s  s u c h  as t h e  s a t e l l i t e  n a v i g a t o r ,  e c h o s o u n d e r ,  s o n a r  
and  s h i p ’ s  t h e r m o m e t e r .  - - 

4. RESULTS 

The r e s u l t s  p r e s e n t e d  be low are summar ized  f rom a more  d e t a i l e d  
r e p o r t  by  KARPINSKI ( t o  b e  p u b l i s h e d ) .  

O b s e r v e r s  a v e r a g e  4.2 t r i p s  a t  sea p e r  y e a r .  The a v e r a g e  
d u r a t i o n  o f  a t r i p  is 32 d a y s .  A t o t a l  o f  1 9  t n i p s  h a v e  been  

- I .  4 



made on F r e n c h ,  S p a n i s h  a n d  R u s s i a n  p u r s e - s e i n e r s  s i n c e  November 
1985. The f i s h i n g  areas c o v e r e d  are g i v e n  i n  F i g u r e  1. 
D u r i n g  two y e a r s  t h e  f o l l o w i n g  o b s e r v a t i o n s  w'ere made: 

- 1227 t u n a  s c h o o l s  w e r e  s i g h t e d  
- 4000 measu remen t s  o f  p h y s i c a l  p a r a m e t e r s  were made 
- 388 sets w e r e  a n a l y s e d  t o t a l l i n g  6744 t o n n e s  o f  t u n a  
- 26  271 f i s h  w e r e  measu red .  

A c o v e r a g e  r a t e  o f  4% f o r  f r e n c h  p u r s e - s e i n e r s  
t h e  t r i p s  w e r e  made) o r  3% f o r  t h e  t o t a l i t y  
o b t a i n e d .  

( o n  which 74% o f  
of t h e  f l e e t ' w a s  

4 .1  Hydrology and  m e t e o r o l o g y  

These  d a t a  d e s c r i b e  t h e  p h y s i c a l  ' e n v i r o n m e n t  on t u n a  f i s h i n g  
g r o u n d s .  I n  t h e  l o n g  t e r m  t h e s e  d a t a  c o u l d  b e  u s e f u l  f o r  
d e t e r m i n i n g  areas  f a v o u r a b l e  t o  t u n a  c o n c e n t r a t i o n s .  The 
r e s u l t s  o b t a i n e d  a r e  n o t  p r e s e n t e d  i n  t h i s  r e p o r t  t hough  i t  i s  
i n t e r e s t i n g  t o  n o t e  t h a t  . o n l y  17% o f  sea d a t a  o b s e r v a t i o n s  made 
c o r r e s p o n d  t o  rough  w e a t h e r  c o n d i t i o n  ( t r o u g h s  > 1..25m). ~ 

4 .2  Vessel a c t i v i t y  

P u r s e  s e i n i n g  a c t i v i t i e s  are  l i m i t e d  t o  d a y l i g h t  hours o n l y ,  
which  is a r o u n d  1 2  h o u r s  p e r  day .  The a c t i v i t y  of  a p u r s e  
s e i n e r  as a f u n c t i o n  o f  t h e  t i m e  s p e n t  a t  sea c a n  b e  d iv ide-d  as  
f o l l o w s :  

- s e a r c h i n g  f o r  t u n a  s c h o o l s  39% - 
- d r i f t i n g  a t  n i g h t  28% 
- n i g h t  t r a n s i t  17% 
- f i s h i n g  ( s e t t i n g  t h e  n e t )  9% 
- d a y  t r a n s i t  4% 
- d r i f t i n g  n e a r  a f l o a t i n g  o b j e c t  2% 
- s t o p p a g e  d u e  t o  breakdown .l% 
- s t o p p a g e  d u e  t o  b a d  w e a t h e r  <1% 

N e a r l y  h a l f  o f  t h e  s e a '  t i m e  o f  a p u r s e  s e i n e r  is t h e r e f o r e  
d e v o t e d  t o  f i s h i n g   oper rations i . e ,  s e a r c h i n g  f o r  s c h o o l s  and  
s e t t i n g  t h e  n e t .  

:: 4.3 S e a r c h i n g  and  s c h o o l  s i g h t i n g s  

A t o t a l  o f  1227 o b s e r v a t i o n s  on  s c h o o l  . s . i g h t i n g s  were -made .  On 
a v e r a g e ,  s i g h t i n g s  w e r e  made e v e r y  3.75 h o u r s  s p e n t  s e a r c h i n g .  
T h i s  f i g u r e  is m o s t  l i k e l y  u n d e r - e s t i m a t e d  as s c h o o l s  are n o t  
a l w a y s  r e p o r t e d  t o  t h e  o b s e r v e r s ,  S c h o o l s  may b e  s i g h t e d  
i n d i r e c t l y ,  t h r o u g h  " o b j e c t s "  i n d i c a t i n g  t h e  p r e s e n c e  o f  a 
s c h o o l  e . g .  d r i f t i n g  l o g s ,  b i r d s ,  w h a l e s ,  w h a l e - s h a r k s  o r  t h e  
p r e s e n c e  of o t h e r  f i s h i n g  v e s s e l s .  A l l  s c h o o l s  wh ich  a re  n o t  
a s s o c i a t e d  w i t h  l o g s  are  c a l l e d  free-swimming s c h o o l s .  29% o f  
t h e  s c h o o l s  s i g h t e d  w e r e  r e p o r t e d  as composed o f  o n l y  y e l l o w f i n ,  
42% s k i p j a c k  and  20% as  mixed t u n a  s c h o o l  o r  o t h e r  s p e c i e s .  

5 
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S e a s o n a l  c h a n g e s  i n  b e h a v i o u r  f o r  y e l l o w f i n  a n d  s k i p j a c k  s c h o o l s  
are g i v e n  i n  F i g u r e  2. "Breezer" { " b a l b a y a " )  t y p e  s c h o o l s  w e r e  
f ound  t o  b e  more f r e q u e n t  d u r i n g  t h e  SÒuth-East  T r a d e s  when 
r o u g h e r  seas p r e v a i l .  " B o i l e r "  and  " foamer"  ( " S a r d a r a "  a n d  
" b r i s a n t " )  s c h o o l s  are less common d u r i n g  t h i s  p e r i o d .  

T h i s  a n a l y s i s  t a k e s  i n t o  c o n s i d e r a t i o n  4 s e a s o n s  which  a r e  
d e s c r i b e d  as f o l l o w s :  

NW = North-West Monsoon s e a s u n  ( 1 / 1 2  t u  3 1 / 3 )  
AM = April-May i n t e r m o n s o o n  s e a s o n  ( 1 / 4  t o  31/5) 
SE = Sou th -Eas t  Monsoon s e a s o n  ( 1 / 6  t o  1 4 / 9 )  
O N  = October-November i n t e r m o n s o o n  s e a s o n s  ( 1 5 / 9  t o  3 0 / 1 1 ) .  

4 . 4  F i s h i n g  o p e r a t i o n s  

A s e t  was a t t e m p t e d  f o r  e v e r y  3 . 2  s c h o o l s  s i g h t e d .  A l t o g e t h e r  
449 f i s h i n g  s e t s  w e r e  o b s e r v e d ,  o f  which 61% were p o s i t i v e  
( c a t c h  o f  a t  least  o n e  t o n n e )  a v e r a g i n g  30 t o n n e s .  

F i g u r e  3 shows t h a t  t h e  f r e q u e n c y  o f  s e t s  a r e  h i g h e r  on 
free-swimming s c h o o l s  a s s o c i a t e d  w i t h  b i r d s .  However t h e  
f i s h i n g  s u c c e s s  is much g r e a t e r  on s c h o o l s  a s s o c i a t e d  w i t h  
f l o a t i n g  o b j e c t s .  F i s h i n g  a r o u n d  d r i f t i n g  o b j e c t s  w a s  more 
common d u r i n g  t h e  Sou th -Eas t  T r a d e s  s e a s o n ,  w i t h  h i g h e s t  f i s h i n g  
s u c c e s s  and  c a t c h e s  o b t a i n e d  i n  J u l y / A u g u s t .  S e t s  on 
free-swimming s c h o o l s  w e r e  more f r e q u e n t  d u r i n g  t h e  N o r t h  West 
Monsoon, w i t h  b e s t  f i s h i n g  r e s u l t s  o b t a i n e d  i n  October/November 
( N o r t h  and  N o r t h  E a s t  o f  S e y c h e l l e s )  and  Apr i l /May ( s k i p j a c k  
f i s h i n g  s e a s o n  i n  t h e  Mozambique C h a n n e l ) .  

O v e r a l l  f i s h i n g  s u c c e s s  i n c r e a s e s  w i t h  c l o u d i n e s s  ( s e e  f i g .  4 )  
as w e l l  as w i t h  r o u g h e r  seas ( f i g .  5 ) .  F i g u r e  6 shows t h a t  
f i s h i n g  on l o g - a s s o c i a t e d  s c h o o l s  u s u a l l y  t a k e s  p l a c e  e a r l y  i n  
t h e  morn ing  b e f o r e  8 a . m .  w h e r e a s  f i s h i n g  on free-swimming 
s c h o o l s  i s  c a r r i e d  o u t  t h r o u g h o u t  t h e  d a y  w i t h  s l i g h t l y  b e t t e r  
s u c c e s s  a n d  r e s u l t s  i n  t h e  a f t e r n o o n  ( f i g .  7 ) .  

- - 

X I  
4 . 4 . 1  D u r a t i o n  o f  s e t  

T h e .  d u r a t i o n  o f  t h e  d i f f e r e n t  s t a g e s  o f  a s e t  c o l l e c t e d  b y  
o b s e r v e r s  a t  sea are d e s c r i b e d  as f o l l o w s :  

- t o t a l  d u r a t i o n  o f  s e t  ( t i m e  s k i f f  is l a u n c h e d  t o  t i m e  s k i f f  

- t i m e  t h e  n e t  is  c l o s e d  ..- 
. .  - t i m e  b r a i l i n g  b e g i n  - 
- t r i m e  b r a i l i n g  e n d s  

i s  o n b o a r d )  

These  d a t a  are e s s e n t i a l  f o r  t h e  d e t e r m i n a t i o n  o f  t h e  f i s h i n g  
e f f o r t  i n d e x  o r  s e a k h i n g  t i m e .  A model f o r  t h e  e s t i m a t i o n  o f  
t h e  se t  d u r a t i o n  as  a f u n c t i o n  o f  o t h e r  p a r a m e t e r s  ( s u c h  as  
c a t c h ,  e n v i r o n m e n t a l  c o n d i t i o n s ,  e t c )  w a s  f i r s t  t e s t e d  b y  Marsac 
(1986) for  t h e  I n d i a n  Ocean p u r s e - s e i n e  f i s h e r y .  

Us ing  o b s e r v e r  d a t a ,  t h e  a v e r a g e  d u r a t i o n  o f .  a n i l  s e t  w a s  
e s t i m a t e d  t o  b e  1.40 m i n u t e s .  When a b n o r m a l l y  l o n g  s e t s  were 
d i s c a r d e d  t h e  a v e r a g e  d u r a t i o n  w a s  110 m i n u t e s .  

6 
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MARSAC ( 1 9 8 6 )  o b t a i n e d  120  m i n u t e s  a n d  92 m i n u t e s  b a s e d  on d a t a  
c o l l e c t e d  on b o a r d  F r e n c h / I v o r y  C o a s t  and  S p a n i s h ’  v e s s e l s  

The d u r a t i o n  o f  a l l  p o s i t i v e  se ts  ( e x c l u d i n g  two s e t s  o f  more 
t h a n  9 h 4 0 ) ,  w e r e  t e s t e d  a g a i n s t  s e v e r a l  p a r a m e t e r s  ( s e a  s ta te ,  
wind s p e e d ,  p e r c e n t a g e  o f  s k i p j a c k  i n  t h e  c a t c h ,  t o t a l  c a t c h  and  
v e s s e l  s i z e ) .  Only t o t a l  c a t c h  was f o u n d  t o  c o r r e l a t e  w i t h  s e t  
d u r a t i o n  a t  a 5% e r r o r  l e v e l :  

D u r a t i o n  ( m i n u t e s )  = 1 , 6 8 2  c a t c h  ( t o n n e s )  + 1 7 2 . 5 1  ( r 2  = 0 . 4 0 6 )  

o r  

D u r a t i o n  ( h o u r s )  = 0 .028  c a t c h  ( t o n n e s )  + 2.88; 

Assuming o p t i m a l  s e t  c o n d i A i o n s ,  o b s e r v a t i o n s  on s e t  d u r a t i o n  
w e r e  g r o u p e d  i n  n i n e  t o n n a g e  c lasses  d e f i n e d  u s i n g  K E N D A L  
s t a t i s t i c a l  t e s t  as  d e s c r i b e d  b y  MARSAC ( 1 9 8 6 ) .  C o n s i d e r i n g  
t h r e e  s e t s  o f  t h e  l e a s t  d u r a t i o n  i n  e a c h  t o n n a g e  c l a s s ,  a 
r e g r e s s i o n  o f  t h e  mean d u r a t i o n  a g a i n s t  t h e  t o n n a g e  m i d c l a s s  
g a v e  t h e  f o l l o w i n g  e q u a t i o n :  

D u r a t i o n  ( m i n u t e s )  = 1 , 1 4 8  c a t c h  ( t o n n e s )  + 1186 .63  ( r 2  = 0 . 0 9 3 . )  

I n  t h i s  case,  t h e  d u r a t o n  o f  a n i l  s e t  w a s  e s t i m a t e d  as 119  
m i n u t e s  compared t o  110  m i n u t e s  o b t a i n e d  b y  MARSAC ( 1 9 8 6 ) .  

4.5 By-catch 

The b y - c a t c h  is d e f i n e d  as p a r t  o f  t h e  c a t c h  ( i n c l u d i n g  t u n a  and  
o t h e r  s p e c i e s )  which  a r e  c a u g h t  i n  t h e  n e t  and  t h e n  thrown 
o v e r b o a r d .  Whales  wh ich  b r e a k  t h r o u g h  t h e  n e t  a n d  w h a l e  s h a r k s  
which  are r e l e a s e d  f rom t h e  n e t  a re  n o t  i n c l u d e d  i n  t h e  
by -ca t ch .  I 

A n a l y s i s  o f  b y - c a t c h  c o m p o s i t i o n ’ o n l y  s t a r t e d  i n  J u l y  1987 and  
i s  t h e r e f o r e  o n l y  a c c o u n t e d  f o r  i n  8 9  p o s i t i v e  sets, t o t a l l i n g  
3292 t o n n e s  o f  t u n a  c a u g h t  a n d  k e p t  i n  the  h o l d .  By-ca tch  w a s  
p r e s e n t  i n  71% o f  t h e  sets made, a v e r a g i n g ; : 2 . 4  t o n n e s  p e r  s e t  o r  
6% o f  t h e  t o t a l  c a t c h .  Major  c o m p o s i t i o n  o f  t h e  b y - c a t c h  were 
a s  f o l l o w s :  

e r i ‘  - 
Tuna ( l a c k  o f  h o l d  s p a c e )  37% T.c\ I 
Tuna ( u n d e r - s i z e d  o r  damaged) 22% 
S h a r k  ( C a r c h a r h i n u s  l o n g i m a n u s )  12% 
Rainbow r u n n e r  ( E g a l a t i s  b i p i n n u l a t u s )  d # l %  

D o l p h i n f i s h  (Coryphaena  h i p p u r u s )  5% 
T r i g g e r f i s h  ( B a l i s t e s  sp.) 5% 

* B i l l f i s h  2% 
B o n i t o  o r  Kawakawa ( E u t h y n n i s  a f f i n n i s )  2% 
K i n g f i s h  (Acanthocybium s o l a n d r i )  ’ 2% 

. .  7 .: . . - . ,  , 
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5.  CONCLUSION 
. 

The o v e r a l l  a c t i v i t y  o f  a n  o b s e r v e r  c a n  be  summarized as f o l l o w s  

An a v e r a g e  o f  4 . 2  t r i p s  is made a n n u a l l y  b y  e a c h  o b s e r v e r ,  e a c h  
t r i p  l a s t i n g  32 d a y s  on a v e r a g e .  Fo r  e a c h  t r i p  some 230 
s i g h t i n g s  are made, 20 s e t s  a re  a n a l y s e d  and  1380  f i s h  are  
measured .  A t  t h e  e n d  of  e a c h  t r i p ,  t h e  o b s e r v e r  s p e n d s  on 
a v e r a g e  25  d a y s  w o r k i n g  o n s h o r e .  

D u r i n g  t h e  f i r s t  two y e a r s  o f  t h e  programme a t o t a l  o f  13 t r i p s  
h a v e  b e e n  made, of  which  14 t r i p s  t o o k  p l a c e  on  F r e n c h  
p u r s e - s e i n e r s .  T h i s  r e p r e s e n t s  a n  o v e r a l l  c o v e r a g e  r a t e  o f  3% 
f o r  t h e  t o t a l i t y  o f  t h e  f l e e t  a n d  4% f o r  t h e  F r e n c h  f l e e t .  
The programme h a s  p r o g r e s s i v e l y  been  e x t e n d e d  t o  p u r s e - s e i n e r s  
of  o t h e r  n a t i o n a l i t y  and  i t  is  e x p e c t e d  t h a t  a n  e q u a l  c o v e r a g e  
o f  t h e  d i f f e r e n t  f l e e t  (by  . n a t i o n a l i t y  and  company) w i l l  b e  
a c h i e v e d .  

The c o v e r a g e  r a t e  o f  t h e  f l e e t  i s  e x p e c t e d  to b e  s a t i s f a c t o r y  
w i t h  a t o t a l  o f  f i v e  o b s e r v e r s ,  s i n c e  p u r s e - s e i n e r s  are  o f t e n  
g rouped  i n  s i m i l a r  l o c a t i o n s .  

T h i s  programme h a s  b e e n  p r o v e d  b e n e f i c i a l  t o  t h e  ' S e y c h e l l e s ,  n o t  
o n l y  f o r  g e n e r a t i n g  b i o l o g i c a l  i n f o r m a t i o n  but a l s o  for g a i n i n g  
f i r s t - h a n d  knowledge  on t h e  f i s h e r y .  

8 
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I X Atleast 1 set Fig. 1 : Fishing zone covered by observers (January 1986 to December 1987) 
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Fig. 2 : Seasonal changes in behaviour of free-swimming schools (yellowfin and skipjack) 
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Fig. 5 : Fishing success v/s sea state 

O = No wave 1 = ' calm (0-0.1 m) 2 = smooth (0.1 - 0.5 m) 
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Sets on logassociated schools 
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Fig. 6 : Distribution of sets with time of day 
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Sets on free-swimming schools 

. 
w 

%of setsmade 

a success rate (no of positive sets/no of sets) 

Average catch per positive set (tonnes) 

Fig. 7 : Distribution of sets with time of day 
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