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su iv~ ti a R Y 

Several  resource  Eiurvej,' have been c a r r i  ed o u t  on t h e  Seychel 1 es 
tuna b a i  t f  i shes in t h e  past  w i t h  t h e  main o b j e c t i v e  of 
deve1 o p p i  nq a I. ocal. 1.y based p o l  e-and-1 i ne -F i shery  which w i  11 
e x p l o i t  t h e  r i c h  LuriLi fishing grounds around Seychel les,  

,. " On t h e  Hahe IF'lakeau,, t h e  a rea  of c o n c e n t r a t i o n  and s e a s o n a l i t y  
Decapturus maruadsjL and Q. Eracrosoma were s t u d i e d  as wel.1, as t h e  
main b i o l o g i c a l .  charactTel...i . . , t i . c :~ . ;  o+ the twn spec ies  :: 
r e p r o d u c t i o n  growth and stoci.:: assessment ,, 

The a rea  o4 occurence, t h e  r e p r o d u c t i v e  c y c l e  and t h e  growth o f  
t h e  two m a i n  t una  b a i t  spec ies,  H-le-rklotsichthvs punc ta tus  and 
G t h e r i  n o m o r u s  1 sczLl.nosus d i  sirri b u t e d  i n s h o r e  around t-iahe, t h e  
p r i n c i p a l  i s l a n d  a.re presented.  

These a n a l y s i  5 r e v e a l  ed t h a t  o v e r a l l  a S e y c h e l l  es  based 
p a l  e-and-1 i ne fi sher), wouid  p r o l ~ a b l y  ha.ve i t s  development 
hampered by t h e  avai. l a h i  I. i:!-\:, o+ b z i  ti: 1 1 5  ' -1- I t 1  ,. 
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+I 1 . SEYCHELLES P l A I  hl CHi?KACTER l. 571 I CS 

The Seyche l les  a r e  an a r c h i p e l a g o  s i t u a t e d  i n  t h e  South-West I 

I n d i a n  Ocean f rom 3O4 ' SOLt th  to 1c:F"t:) ' S  and f rom 
4hC'j,(3 ' E t o  E:&''] (3 ' [<etrit . 51 L A r ~  c: 'J. ) Y L-anrJ ai-ea i s ve ry  
l i m i t e d  (433 k m 2 )  b u t  t h e  i s l a n d s  a r e  spread on a v e r y  wide 
oceanic zone which g i v e s  to t h e  Repub l ic  of Seyche l l es  an 
Economic E:.:clusive Zone ( E E Z S  of more than 1 m i l l i o n  km2. 

I s l a n d  geoloq:; 15 of ì:wo t:,*pcs: 

- mountanious is1 ands made o f  g r a n i t e  which a r e  a11 i n  t h e  
n o r t h  o f  t h e  a r c l - ~ i p a l a g o  and l y i n g  on t h e  27,500 k m 2  Mahe 
P l a t e a u  whose depth v a r i e s  +ram L O  t o  €3(3 metres, 

- - f l a t  i s l a n d s  made o+ c o r a l  and sands which a r e  e i t h e r  
i s o l a t e d ,  and r i s i n g  f rom the  bot tom f l o o r  o f  t h e  ocean , 
(Coet ivy ,  F l a t t e ) ,  o r  on t h e  edge o f  t h e  Seyche l les  P l a t e a u  ' 
( B i r d ,  Denis)  o r  grouped t o g e t h e r  i n  sma l le r  a rch ipe lago  
5;uch as Amirantct i ,  Farqt-Lhar o r  P rov i  dence. 

A l l  Seyche l les  i s l a n d s  a r e  inSluenced by the monsoon system 
t y p i c a l  to t h e  I n d i a n  Ocean. Winds a r e  b lowing  from t h e  
south-west f rom Mays t o  Septcmbcr and f rom t h e  north-west1 
November t o  t-larch. 

The two monsoons a r e  separated b y  t h e  inter-monsoon 
Apri l-May and September-October w i t h  ve ry  l i t t l e  wind. 

Being most ly  e q u a t o r i a l  Se:,.cheLlec, r e c e i v e s  p l e n t y  of 
( y e a r l y  average 2Ci(:jISmm~ e s p e c i a l l y  on t h e  e leva ted  gran  
i s l a n d s  where small streams a r e  numeroi-ts, t h e  lar 
r e c e i v i n g  h i g h  p r e c i p i t a t i o n  d e s p i t e  t h e  sma l l  si 
i s l a n d  (145 k:m2 f o r  Plahe, t h e  l a r g e s t  i s l a n d ) .  Howev 
season (June - September) d o e s  e x i s t  ma in l y  on t h e  
is1 and5 especial l%,'  f o r  t h e  southern  i s l a n d s  
(Assomption, Cosmoiado, k l d a b r a ,  Farquhar ) ,  Plore t h  
t h e  ht (:jU(:1 S e v c h e l l o i s  a re  i a u n d  on t h e  t h r e e  g r a n i t i  
Mahe, P r a s l i n  and L a  Zigue. Mahe, where t h e  c a p i t a l  
i s  l oca ted ,  accounts a lone for 55,t3!50 i n h a b i t a n t s .  

The Mahe P la teau  l i e s  f rom 3'"45'S t o  F " 5 ' 5  and staq 
t h e  p a t h  of  t h e  E q u a t o r i a l  Counter Cur ren t  which +low& 
f rom December t o  A p r i ? .  T h i s  P l a t e a u  i 5  r e l a t i v e l y  ri4 
suppor tá an a r t i  sanal  f i  s,hery w i  t h  1 and i  ngs o f  4000 t 
t hus  supplement ing t h e  h i g h  l o c a l  demand o f  
S e y c h e l l o i s  a re  among t h e  h i g h e s t  f i s h  consumers i n  t h  

I '  P r e s e n t l y  Seychel les is t h e  c e n t r e  o f  a ~ C J  OCS(:tt t una  

I 

(1 

seine f i s h e r ? ,  ma1:ing V i c t o r i a  the t i r s t  tuna  f i s h i n g  p o r t  of 
t h e  l n d i a n  Ocean. 

F i s h i n g  i n  genera l  and tuna  SLshinq i n  p a r t i c u l a r  ha 
been t h e  pr ime concern o f  t h e  Seyche l les  Governmcnt. I n  v iew 
o f  t h i s  f a c t ,  se;,eral t una  5ur';eys ha.te been conducted i n  t h e  
past. around Se;*chc.l 1 e=. F'urse s e i n e  t r i a l s  were performed 
f rom iC?E30 t o  i953, p o l ~ - ~ - u - i d - l i n e  t r i a l 5  i n  198C431 with 4 
F rench -bu i l t  .:e-,sels and 1 i i  J7Fl1-82 w i t h  2 Span ish -bu i l t  
vessel  s. 

I 
CT?, 



I n  order  t o  s ~ t p p u r t  a po le -and- l ine  + i s h e r y  d a t a  on tun? ' 
b a i  t f i s h  resoLtrces i n  Set*chel l e s  have been gatherod through 
d i f f e r e n t  survcys and research  programmes, 

2. TUNO BAITFISH SUR?E'fS 

*These surveys were o f  two t ypes  acco rd ing  t o  t h e  d i f f e r e n t  1 

areas they  caver:  

- t h e  open sea of t h e  Mahe P l a t e a u  
ri - t h e  c o a s t a l  areas 

I l  

2.1 H a i t f i s h  surveys on t h e  P l a t e a u  

These s ~ ~ r v e y s  were ma in l y  per formed by Research V e s s e l s  u ç i n g  
accous t i c  methods f o r  t h e  assessment o f  t h e  biomass 'and 
p e l a g i c  or bot tom t r a w l i n g  to catch t h e  cor respond ing  f i shes ' :  

- K.V. Professeur  Pletsyatsev i n  J u l y  1476 and October i??? 
' (Shubni kov,  1';?7!3! ,, 

- R.\*'. F r i d t j a f  Nansen xn J u l y  I978 tcinon, 1978) I 

I - R. ' J -  Nauka i n  February-lilarch 1477,  

- R.?. CORIOLI s i n  September -Novemb e r  1 ??? 
August-September 1 4 E O  iPlarchal and a l ,  1979,  1481) .  T h i s  { I 
vessel  made also few t r i a l s  w i t h  lamparo and boicl.::i-ami, 

- German t r a w l e r s  Ustsee and Nordsee f rom January t o  Nove 
1981 (S te inbe rg  and a l  19E2j. 

Other da ta  were gathered d u r i n g  t h e  pole-and-1 i n e  survey  
t h e  French vessels f rom January 1 9 H O  to March i981 and 
Spanish vessels  f rom Ju ly  1981 t o  l'larch 1982, 

French po le -and- l ine  v e s s e l r  caught b a i t  u s i n g  lamparo 
bouki-ami t y p e  o f  net,,  

Spanish po le -and- l ine  vessels were t a r g e t t i n g  ba i t -F ishes  from , 
the Flateau b:i i i s h i n g  a t  n i g h t  r ~ i t h o u t  lamparo, s p o t t i n g  and 
c a t c h i n g  t h e  fish u s i n g  sonar and a 38(3 :: 65m purse se ine .  

On t h e  Plateact, spcc ies  caught  were ma in l y  smal l  Carangidae 
(Decapturus ~ . p -  sel ar ct-umenophta1rw.w) , mixed w i t h  smal l  
amounts a f  c l c i p e i d a e  i S a r d i n e l l q  s i r ? )  and scombridae i 

(Rast re1 1 i s e r  I.anaqur$-_c7j 

I d e a l  s i z e  f o r  t una  b a i t f 3 s n  i s  r e l a t e d  t o  t h e  tuna s i z e  aiid 
s p e c i e í  t a r g e t e d ,  however., i t  is q e n e r a l l y  cons idered t h a t  $ 
t o  E r m  b a i t f i s h  i s  adequate f o r  sl:: ipJack (b.:atsuwonus pelamis);  , 
and t o  15 cm h a i t f i s h  f o r  y e l l o w f i n  (Thunnus a lbaca res )  
(Yuen  i n  Shomura, 1477i. Tuna b a i t f i s h  over  15cm a r e  r a r e l y  

LI t i 1 i sed II 
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2.2. B a i t f i s h  survey a long t h e  coas ts .  

Day-time f i s h  s ~ i r v e y s  were conducted e i t h e r  t ram t h e  beaches 
us ing  beach n e t  o r  from sma l l  vesse1s w i t h  a purse seine. 
P u r s e  s e i n e  was also u s e d  a t  n i g h t  a5 w e l l  as bouke-ami? 
b a i t f i s h e s  be ing  a t t r a c t e d  t o  t h e  above by underwater l i g h t s .  
These t r i a l s  were made by  t h e  Seyche l les  F i s h e r i e s  D i v i s i o n  
( R a t c L i f f e ,  15'74 1978) and b y  ORSTOM (French S c i e n t i f i c  
Research I n s c i t u t e  f o r  Eevelopment th rough C o o p c r a t ~ o n )  under 
an agreement between Seychel I es Government and ORS1 OM. T h i s  
l a s t  research  programme was conducted f r a m  lilarch i982 t o  
February 1YB3  a lanq t h e  coasts o f  I'lahe Island,, 

3 .  SEYCHELLES BA 3' IF I S'FI B 1 ULclGY 

Some o+ t h e  da ta  u s e d  i n  these s t u d i e s  a r e  coming Cram surveys  
conducted by t h e  d i  C S e r e n t  research vezse1 s. B u t .  most da ta  
a r e  f rom the two c r u i s e s  of. t h e  ORS'l"i31'1 R.V. COR:I:OI.-IS f o r  t h e  
b a i t S i s h e s  of. t h e  iilahe F' l  ateaLr (Piarchal +s&-a:d-,, 1779, l5'€31 } 
and f r o m  t h e  CJRSTUM - Seychelles F i s h e r i e s  I> i v i . s ian  haitfish 
research prayranime . for  the eaa..stal b a i t f  i s h e s  !Kanon ,, 1483 and 
do; MaLi~iiaac et F'cfuponl 1.486) y 

3. 1. Dai t f  i s h e s  o f  the  Mahe F ' L  atea.t-i 

3.1. i. Species 

The two main zpecieá s t u d i e d  are pscap tu rug  maruadsi and 0. 
m a c r o s o m a  as they a r e  t h e  most abundant smal l  p e l a g i c  f i s h e s  
o+ t h e  Seychel 1 eç F'1 ateau. 

Deca.ptL1.ru.s; marusdsi schoo l5  denzel  y near t h e  bot tom d u r i n g  t h e  
day and t e n d  t o  d i spe rse  i n  mid-water d u r i n g  t h e  n i g h t .  

Decapturus  macrosoma i 'i a l  wayá c l o s e  t o  t h e  bottom; t h e r e f  ore 
t r a w l i n g  y i e l d s  a r e  t h e  same day o r  n igh t , ,  

S p a t i a l  d i s t r i b u k i i n  on the Plahe F'latc?au f o r  t h e  two spec ies  
f r o m  March t o  Navember i s  Shawn i n  f i g u r e  2. 

9cro5oma.  3.ppears ta be present all year roi-tnd i n  every  
1 oca t i  on surveyed I:jLl.t  ir^ smzl i a m o u i - i t s .  1:JlTi 1 e rj, maruad=L 
seemá t o  unaerga I arge seasonal d 1 i i c t c t a t i  01-15 i r - \  i 'cs abundance 
and is more l i i r l i  Lod to t h s  eciqes of the F ' I . a t e a ~ . t  where it i 5  

present. i n  g r s a t e r  q u a . n t i . t i e c , ,  

From f i g u r e  3, one sees that jLt,.,enilez o f  Q.= !Ti3ritadsi a,ppear 
i n  t h e  c a t c h  in Ju ly  hut often t h e i r  zizes a r e  too l a r g e  t o  be 

g- cansidered a5 good b a i t f  i sh , .  l - h i s  is 1.c1s5 o f t e n  t h e  case f a r  
g., K&acrosom~ f o r  i > r I i i  c h  t: i. shcr. i. e55 than j.5 cm FL- are  abundant u 



The m a t u r i t y  s tages + o r  rj, maruadsj male and female  l i s t e d  i n  3 

'* , t a b l e  i c l e a r l y  demonstrates t h a t  spawning must occur f rom 
Mgrch t o  June. Dur ing  t h a t  p e r i o d ,  most f i s h  measure I? to 22 
cml ( f i g u r e  33. Spawning c o u l d  e i t h e r  occur on t h e  P la teau,  t h e  
spawners moving a f t e r w a r d s  o u t s i d e  t h e  P l a t e a u  o r  spawning , 

, ,caulá t a k e  p l a c e  o u t s i d e  t h e  P l a t e a u  w i t h  t h e  J u v e n i l e ç  moving 
o n t o  t h e  P la teau  i n  J u l y .  I n  our  samples, mature f i s h  of 
l e s s  than 20 cm were even found. 

B i r k e t t  (l.975)) s t a t e d  t h a t  Q. maruadsi would r e a c h  i t s  se:.:ual 
m a t u r i t y  a t  t h e  end o f  i t s  second year when i t  moves i n  deeper 
water (over,+100m. 1 t o  spawn. 

No da ta  was a v a i l a b l e  t a  suppor t  t h i s  hypo thes i s .  

For L3. m a c r o s o m a ,  l e s s  abundant than D, maruadsi ,  t h e  l i m i t e d  
samples ava i  l ab1  e suggest t h a t  spawning Wou1 d occur  f rom 
March-Arp i l  t o  September w i th  a maximum i n  June-July  ( T a r b i t ,  
1380j - Contrar:; tn Qu rnnrcradzi, Qu macrosoma would spend a l l  
i t s  l i f e  on thc I"1atea~1 44herf spawninq would occur .  S i z e  a t  
f i r s t  spawning :ASS assessed a t  16-17 cm by 1'fiREIIT (i93Q3 (. 

3. i u 5. Growth 

With t h e  hypo thes i s  of one sp2r-ming season i n  March-June, a 
'' g rowth curve  i-, proposed f o r  rj, maruadsi { S i g u r c  4). Fiçhes  

b o r n  i n  April-Play wouid  measure about  14-15 cm a f t e r  a year  
and would reach ~!1- -~ : '~ '  i n  two years  when t h e y  spawn. 

A l  

,+ 

- 
! 

4 
I FOT D. macrosoma when - fo l l ow ing  t h e  d i f f e r e n t  modes, growth 
, I  seems t a  be slower t h a n  Cor D. maruadsi ( - f i g u r e  4.i : a t  one 
3 

' year  S i S b  would o n l y  reach i d c m  and 17cm f o r  t h e  age 2. 

l 3.1.6. Stock assessment e ,  

B i r k e t t  (197?j u s i n g  a c o u s t i c  methods has es-kimaiied t h e  Mahe . I  

1 

P l a t e a u  sma l l  p e l a g i c  f i s h  stock. a t  115,000t, This e s t i m a t i o n  

sm,all p e l a g i c  + ishe=,  I&capturus 'p be ing  t h e  most numerous o f  
them. 

Using t h e  same a c o u s t i c  techn iques  b u t  w i t h  a more d e t a i l e d  
a n a l y s i s  t'tarchal and a l  (1381) est imated t h e  n e c t o b e n t h i c  f i s h  ' 

' stacks a t  66,00(3t QI- maruadsi would make t h e  b i g g e s t  p a r t  of 
t h i s  amount. 

' comprises n o t  on1.y t h e  D e c a p t u r g  spec ies  b u t  a l l  t h e  o t h e r  1 

I 
i l  

Using  a d i f f e r e n t  method (an average d e n s i t y  o f  8.6 
tonnesími le '  m u l t i p l y  h y  a h,j6(:)C) m i l e 2  o f  t r a w l i n g  a r e a ) ,  
Marcha1 and al ( 1 Y t i i i  c a l c u l a t c d  a 57.00(5 tonnes  biomass. 

Decapturus mar-uad-zi- would rep resen t  55, W X  tonnes and 
Decapturus macrosqm-g 2 -  0,60 tonnes. 

* 
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T h e  G u l l a n d  (19'71) e q u a t i o n  C: = 1" Q.5 B i i )  c a n  be u s e d  t o  ' " 

asçess t h e  maxi mum s u s k a i  nab 1 e y i  el  d a s  these s tocks  are n o t  
e x p l o i t e d ,  F o r  s h o r t  l i f e  s p e c i e s  s u c h  as  de cap tu ru^ s p a  1-1 is 
t a k e n  as equal ' to. 1 and t h e r e f o r e  MSY f o r  r). m a r u a d s i  is 
e s t i m a t e d  at 27 500 t a n n e s  a n d  at lC)rSU t o n n e s  f o r  D. macrosma., 

3.1.7. D e c a p t ~ r r u s  sp. as b a i t + i s h e s ,  5.. I 

F o r  b a i t f  i s h i n g  one s h o u l d  c o n s i d e r  t h a t  D. m a r u a d s i -  p r e s e n t . ;  
several d i s a d v a n t a g e s  :: 

- f i s h e s  OS t h e  a p p r o p r i a t e  s i z e  as b a i t  ( b  t o  iScm)  are  o n l y  
a v a i l a b l e  d u r i n g  p a r t  of the y e a r , ,  

- t h i s  s p e c i e s  u n d e r g o e s  v e r y  l a r g e  p o p u l a t i o n  f l u c t u a t i a n s  
and with p e r i . a d s  where i t  d i s a . p p e a r s  c o m p l e t e l y  o n  t h e  
p l a t e a u  ( T a r b i t ,  1?80) I 

Un t h e  o t h e r  h a n d ,  QL macrosoma a p p e a r s  t o  b e  a more r e l i a b l , e  
sogrce of b a i t f i s h  : 

-,,, i t  is p r e s e n t  a l l  y e a r  roi-tnd ( S p a n i s h  polc-and-line rezselc, 
c a u g h t  i t  almost e : . ~ c l u s i v e l y ,  I C O R T  1992) 1 

- i t  is f a u n d  a l l  o;,er t h e  l"laateau, 

- s u i t a b l e  ba i . t -F i . sh  s i z e s  are aL+,aiI .abl.e almost. sl j yea,r r o u n d , ,  

However, t h e  s u s t a i n a . b l e  catch of r;i, macro.----' 3c-ll,l._7 u n d e r  1 5 c . m  F L -  
i s  e s t i m a t e d  at o n l y  200 tor;nzs, 

T h i s  a m o u n t  c o u 1  d not s u p p o r t  a n  i m p o r t s i - i t  i n d u s t r i  al 
p o l  e-and-1 i n e  f i  s h e r y .  

I$  t h e ç e  t w o  s p e c i e s  a.re ever be e x p l o i t e d  as b - . ' t J '  =i  l i s h  or  f o r  
o t h e r  p u r p o s e s  Ir more rereat- :h r \ : i  1 i b e  n e c e s s a r y  c s p e c i  a l  1 y  un:: 

- seasonal a b u n d a n c e  f i Ll.ctLi  i t i  o n 5  
- m i g r a t o r y  m o v e m e n t s  y 

- s o m e  a s p e c t s  of t h e  b i o l o g y ,  
- more accurate stocl:: açs i e s smen t  II 

l!lt 

i; I ,  1 

.-,.i. T m  Coastal b a i t f i s h e s  

For  every f i s h i n g  t r i a l  a n  Sfl f i s h  s a m p l e  f o r  t h e  two m a i n  
s p e c i e s  was t a k e n  a n d  s t u d l e d  f o r  : s i z e ,  sexual m a t u r i t y ,  
w e i g h t  of w h o l e  f i s h ,  ai. l i i*er a n d  o+ g o n a d s  tClnon, i4E3f,, 

.:@. 2. i. S p e c i e s  T 

The b a i t f i s h  s p e c i e s  c a u g h t  d u r i n g  t h e  d a y  b y  b e a c h  o r  p u r s e  
n e t  cIr a t  night w i t h  ] . a m p a r o  a n d  boul.::i-ami o r  p u r s e  s e i n e  n e t s  
a re : :  

! . ,  

' D .  

I. 



- H e r k l o t s i c h t h 3  p!uLictatu% or sa rd ines  
- ,-_______--__ Ather inomorus 1 ---- 3cl.-lnosu.s - i p r c v i o u s l y  F'rancsu.; ----I-" p i n q u i s )  ----- .or  

--! S p r a t e l l o i d e s  sp. o r  s p r a t s  
- ,Amblyqas ter  s i r m  o r  z a r d i n e  de F'rancc - S e l a r  crumenophth~.lmus or  b i g  eye mackerel 
- R a s t r e l l i q e r  hn-a-qiir$a, o r  l n d i a n  macC::erel 

hardyheads 

his' two fo rmer  specie-, were û y  f a r  t h e  most abundant w h i l e  t h e  
h r e e  l a s t  one on t h e  11st were scarce  and a lmos t  always t o o  

l a r g e  as b a i t f  i s h .  There fore ,  only Hi-li~b:lotsi-~~t~y~ p u n c t a t u z  
(H,.p. 5 a n d  f i the~~g-omurus-  lacunosus ( F i .  1 II f a r e  s tud ied ,  1 

S p r a t e l l o i d s  sp. were r a r p  e::cept on b a i t f i  sh t r i a l s  made 
I ,  near  coral- ,  i s l a n d s  Espec ia l l i .  i n  t h e  lagoon of Desrocheç 

i s l a n d .  Amblyqaster s i r m  was found i n  v e r y  s m a l l  amount, 
ays o f  l a r q e  s i z e q  near b o t h  g r a n i t i c  and c o r a l  i s l a n d s .  

2. Areaç and p e r i o d s  o f  occurrence 

i n e s  and hardyheads were Cound on bo th  c o a s t s  of Mahe, t h e  I 
' spec ies  b e i n g  more abundant on t h e  eas t  c o a s t ,  t h e  ~ i o u t h e r n  

and n o r t h e r n  p a r t s  o f  t h e  west coast .  

A Lower occur rence was n o t i c e d  f rom June t o  Ciuguzt except on 
the North-West c o a s t  b u t  t h i s  s i t u a t i o n  c o u l d  be t h e  
consequence OS t h e  weather c o n d i t i o n s  : s t r o n g  South-East 
winds a r e  p r e v a i l i n q  around tllahe a t  t h i s  s e a s o n .  

3.2.3. B a i t f l i s h  s i z e  d i s t r i b u t i o n  

Month ly  s i z e  d i s t r i b u t i o n s  a r c  g i ven  i n  f i g u r e  5 f o r  
H e r k l o t s i c h t h v s  punc ta tus  (H.p. 1 and i n  f i g u r e  b f o r  

" Ather inomorus l a c ~ t n ~ s u s  ( A .  1 u > 

Su i . iab1e b a i t f i s h  s i  x e s  a r e  a v a i l a b l e  a l l  vear  round.  

' pjat-icham:; ( i ü ;  /L3L.*: C;'. j r i  the Andaman sea. -Found b i g g e r  size H.p. up 

t o  145". For !-í..p. small s i r e  f i s h e z  appear i n  t h e  catches i n  
June, J u l y  w h i l e  f o r  Ci.lqS t h i s  takes  p l a c e  i n  A p r i l ,  i n  
duly-August and i n  November y 

3.2. 4. M a t u r i t y ,  spawning and fect- tndi ty 
, s .  

F i v e  m a t u r i t y  s t a g e s  at-e used, t he  l a s t  stage, s tage  V ,  
d e s & r i b e s  gonad of a f i s h  ready t o  spawn. There i s  a g r e a t .  

a b i l i t y  i n  t h e  percentage o f  s tage ?i H.p. female  ( f i g u r e  
Dur ing  zi;.: months (P ia . ,  June , Ciugust , October ,  November 

, 

e k 'ccord i  n g l  y H e r k l  o&i ch thvs  pcrnctatus seems t o  spawn more 71- 
' less a l l  year rol-ind w i t h  %.ame mare a c t i v e  spawning p e r i o d s  i n  

Aug  us t , an d spawning 
a c t , i v i t ) :  b e i n g  lower  i n  GpriL.  Piarirhamy iX$bS5 n o t i c e d  i n  
fh 'e Andaman Sea t h a t  H. p. can have s e v e r a l  spawning p e r i o d s  
each year h u t  mai 171. s)' i n Play-June and October-Novcmber II 

i+( 

and January)  t h e  percentage a-f: s t a g e  V i s  g r e a t e r  t h a n  3 0 X :  
I 
n '. 

Oc t o b  P r - 1'4 a vem b e r  J an ua r y -F e b r c t a r  y 

t 



, , I  . 
, .  , 

Ather inomorus l.acun-g,c,~~z has two we1 1 -marked and q u i  t e  spread , 

o f f  spawning 5ea501~s i n  Ap r i  1-June and i n  September-December 
( f i g u r e  8). These p e r i o d s  r o u g h l y  correspond t o  t h e  
inter-monsoon per iods, .  Meac,urements o f  ovocyst d i  ametw-s g i v e  
a p l u r i m o d a l  d i s i i - . r i bu t i (m  f o r  bo th  species which c o n f i r m s  t h e  
p o s s i  b i  1 i t y  +or a pai - t i  cul. a r  femal e t o  spa441-i severa l  t i  mes 
d u r i n g  the same spawning season o r  the same year  ( f i g u r e  9 ) .  

Fecund i t y  was es t ima ted  f o r  t h e  two specieã as t h e  number af 
r i p e  ovacysts (diameter >4.5(:)) I An i m p p r t a n t  v a r i a b i  1 i t y  was 
recorded i n  bo th  species i n  r e l a t . i o n  with t h e  s i z e  of t h e  f i s h  
b u t  dl50 f o r  t h e  same s i z e  f i s h ,  

R e l a t i o n s  of f e c u n d i t y  w i t h  t h e  s i z e  and 4 4 i t h  t h e  weight  a r e  
as fallows: 

- A t h e r i  nomot-us l lcunosus_ 

Fecund i t y  o+ H.p. v a r i e s  from :3,UOC) to I(:j,(XtC) eqgs, t h a t  o f  
A. 1 u i s  much lower and comprised b e t w e e n  if(5 and 1 ,bO(:j eqgs. 

, S i z e  a t  f i r s t  spawning (50% females a t  s t a g e  ' V j  was +ound t g  
. be S cm f o r  H.p .  and b.4 cm -Fot- f i s i , ,  

! 

T h e  'Jon E f r t a l a n f f y  (í?SE) equat ion parameters were ob ta ined  
w i t h  t h e  G u l l a n d  and H a i t  ( j . ?54j  graph methad., 

Her k:: 1 a t  5 i. c h t h y s p un c t ;1 t_ 1-5 



,I* - A t h e r i  n o m o r u s ,  j . - a c ~ i n o s u z  
I '  - d - ~ # . 5 5 6  ( t  - O. i E j j  

' L t  = 47 c i - i 3  1 
L o a  = 47 m m  

9 I:: = 2.556 
t o  = o. i f 3  ' I l  

% * I  

A c c o r d i n g  t o  t h e s e  g r o w t h  cu t -ve  c q u a t i a n s ,  a l l  Hup.  i n  our 
sample were less than  o n e  y e a r  o l d  bi-it A. 1 y cou1 d 1 ive a l d e r  
t h a n  o n e  year, hnwcvet- ,  t h e  growt .h  c u r v e  f o r  t h e  h a r d y h e a d s  , 
does not f i t  t o o  well t o  t h e  o b s e r v e d  s i z e  m o d e s  e s p e c i a l l y  
S'or l a r g e  s i4ze  o n e s , ,  W i t h  i n s u f f u c i e n t  d a t a  a v a i l a b l e ,  no 
stocRI.:: assessment. ca!.cl d tre made y 

3.2.6. L e n g t h - w e i g h t  r e l a t i o n s h i p  

, 

e n g t h - w e i g h t  r e l a t i o i i s h i p  w;is c a l c u l G t e d  fot- b o t h  s p e c i e s  a n d  , 
a c c o r d i n g  t o  t h e  f i s h  se:: S t u d e n t  t t e s t  d o e s  reveal a 
d i f  f e t - e n t  r e l a t i o n s h i p  betGjeen male and f e m a l e  ?ar - 
m e r i n o m o r u s  lacunosus b u t  n o  d i f f e r e n c e  b e t w e e n  se:: +at- 
H e r  C:: 1 o t s i c h t h YS p un c t at us.. 

R e l a t i o n s  are g i v e n  b e l o w :  

r -.c 
-1 < 1.2 - -? 

-I 

I4 = 4 >: i 0 FL f a r  sala A . 1  

-0. 2," if3 
\J = 8 f: j, (1) FL fu t -  f e m a l e  A.1.  

-T 
.-4 

D I S C U S S  I UNS 

D e c a p t u r u s  marci.ad.si i s f o u n d  i n  1 a r g e  n u m b e r s  m a i n l y  a n  t h e  
e d g e  of t h e  Mahe I-'Iateau o f f e r s  some l i m i t e d  p o s s i b i l i t y  a s  a 
$una  b a i t f i s h .  llot-eover o n l v  j u v e n i 1 e s  (FL .::: i zcm)  are 

8 s t i i t a b l e ,  these b e i n g  a v a i l a b l e  o n l y  p a t - t  of t h e  y e a r  and,, 
t h e i r  a b u n d a n c e  S h a w  h i g h  a n n u a l  f l c i c t u a t i a n .  

D e c a D t u r u s  m a c t - c r s q E +  T h e  j u v e n i l e ,  o+ this species c a n  a lsq  b e -  
used a s  a t u n a  b a i t f i z h .  T h e  s p e c i e s  is m a r e  o f t e n  a v a i l a b l e  
a n d  e x p e t - i e n c e s  1 e s s  ' a b u n d a n t  f l u c t u a t i o n s ,  howe.+/.et- t h e  stoci.:: 
c a n n o t  s u s t a i n  a h i g h  l e v e l  of e : : p l o i t a t i u n .  

U v e t - a l l  , coast;,l Lia i t + i  s h  t -esout-ces  &re q u i  t e  1 i m i  t e d  and I I 

m a i n l y  c o m p o s e d  a i  two s p e c i e - ,  H e t - k l o t s i c h t h y s  p u n c t a t u F ; .  a n d  
A t  h er i n om0 t- u 5 1 at: i-ytm-s-~~-~- I T h e  f u r m e r  is c o n s i d e r e d  a s  a goad 

I b a i t f i s h ,  b u t  the lattret- i s  among o n e  o f  t h E  less  e f f i c i e n t  
i tuna b a i t S i s h  t f i rgue ;\@ +i-, 19S7)  

Une c a n  conclude t h a t  a Seychelles b a s e d  p o l e - a n d - 1  i n e  t u n a  
f i s h e r y  w o u l d  most. p r r J D a b l y  h a v e  i t s  d e v e l o p m e n t  h a m p e r e d  b y  
t h e  avai 1 a b i  1 i ty o+ D a i  tf i s h  It 



' In view of t h e s e  . ';.actors, the S e y c h e l l e s  G o v e r n m e n t  h a s  f o r  
the t i m e  b e i n g  g i v e n  up the i d e a  of d e v e l o p p i n g  a t u n a  
p o l e - a n d - l i n e  f i s h e r y , .  T h e r e C o r e  s t u d i e s  on t h e  b i o l o g y  of 
t h e  t u n a  b a i t C i s h e s  waç d i s c o n t i n u e d  a f t e r  t h e  completion of 
t h e  1482-83 ' b a i t f i s h  p r o g r a m m e  w h o s e  m a i n  r E s u l t s  h a v e  b e e n  
r e p o r t e d  above. 

S i n c e  t h a t  time, a ver i /  i m p o r t a n t  t u n a  p u r s e  5 ; e i . n ~  .fi.sl-iery h a s  
e m e r g e d  i n  t h i . 5  I - e g i o n .  The S e y c h c l  1 e5 are t h e r e + o r e  
p u r c h a s i n g  i t 5  own p u r s e  s e i n e  f l e e t  i n  a r d e r  t ü  a c q u i r e  i . t s  
s h a r e  of the t u n a  t-e5ources o f  t h e  We-,tern I n d i a n  Ocean. 

! '  
.I I 
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Figure 1 : Seychelles Islands and the Mahe Plateau. 
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" ---lULncy d i s t r i b u t i o n s .  
A Decap tu rus  m a r u a d s i  
B Decarstu~--- 

3 : Xonthly  ' s i z e  f r e q u e n c y  d i s t r i b u t i o n s .  

A Decap tu rus  m a r u a d s i  
B Decarsturus macrosoma 
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Figure 5 : Decapturus macrosoma growth curves 
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F i g u r e  6 : X o n t h l y  size distributions? 
' I '  

f o r  nerkiotsichtnys 
p u n c t a t u s  from March 1 9 8 2 ,  I 

! I  

* ( I  to January 19 8 3 I ,  
I 
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?ilyYure 7 :  I lon th i7  sizs d i s t r i b u t i o n s  
Atherinomorus lacunosus from 
March 1982 to J a n u a r y  1983 
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F i g u r e  8: Frequency of stage V gonads.  
A: Herk lo ts ich thy ,spuncta tus  
B : Ather inomorus  l acunosus  
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Figure 10 : Size mode relationship 

A : Herklotsichthys punctatus 
B : Atherinomorus lacunosus 
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