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T H E  F I S i i I N G  INDUSTRY I N  V A N U A T U  

E. C ILLAL IRREN 

1. G e o g r a p h i c a l  and s o c i o - e c o n o m i c  background 

The Vanuatu a r c h i p e l a g o  i s  made up o f  some 80 i s l a n d s  e x t e n d i n g  o v e r  
1.3,#40 s q . k m ,  and i s  of v o l c a n i c  and c o r a l l i n e  o r i g i n .  The c o u n t r y  i s  
s u r r o u n d e d  b y  a n a r r o w  s t r e t c h  o f  r e e f s ,  The re  a r e  few l a g o o n s ,  and t h e  
a u t e r  r e e f  s l o p e  d r o p s  r a p i d l y ,  which m'eans t h a t  deep  ocean  b o r d e r s  t h e  
c o a s t .  

Over ?üY. of t h e  p o p u l a t i o n  (113,UOO i n h a b i t a n t s  a c c o r d i n g  t o  t h e  1973 
p o p u l a t i o n  c e n s u s )  c o n s i s t s  of M e l a n e s i a n s ,  g e n e r a l l y  found  t h r o u g h o u t  t h e  
i s l a n d s ,  whereas  t h e  two u r b a n  a r e a s ,  P o r t  V i l a  and L u g a n v i l l e ,  draw i n  
t h e  m a j o r i t y  from E u r o p e a n á ,  Cls ians  and o t h e r  r a c e s  of . t h e  P a c i f i c  r e g i o n .  

T r a d i t i o n a l l y  t h e  n i - V a n u a t u  a r e  a g r i c u l t u r a l l y  o r i e n t a t e d .  However,  
t h e r e  i s  sGme s u b ã i s t e n c e  f i s h i n g ,  ma in ly  c o n c e n t r a t e d  a r o u n d  t h e  r e e f s .  
The F i s h i n g  c e n s u s  h a á  b r o u g h t  t o  l i g h t  a number o f  s i g n i f i c a n t  d e t a i l s  an 
t h i s  s u b j e c t  ( I I A V E D ,  1 9 8 5 ) .  T h e  m a r i n e  h a b i t a t  h a s  r e m a i n e d  l a r g e l y  
t ln touched  t h a n k s  t o  t h e  u s e  of a n c e s t r a l  f i s h i n g  methods  ( a s s e g a i ,  bow and 
a r r o w )  and a l s o  t o  numerous  e c o l o g i c a l  t a b a c s .  However r e s c u r c e s  of t h e  
r e e f  s h e l f  have  been  d r a s t i c a l l y  e x h a u s t e d  b e c a u s e  o f  u r b a n  e x p a n s i o n ,  
t o u r i s m  development  a n d  t h e  i n t r o d u c t i o n  of modern f i s h i n g  t e c h n i q u e s  
( n y l o n  f i s h i n g  l i n e s ,  s p e a r  g u n s ,  e t c . ) .  Clt t h e  same time c a n o e  f i s h i n g  
o u t s i d e  t h e  r e e f  a r e a á  has  grown,  a s  t h e  f l e s h  of d e e p - s e a  f i s h  i s  h i g h i y  
d e s i r a b l e ,  b e i n g  f r e e  o f  c i g u a t e r a  t o x i n  (commonly known a á  t h e  " i t c h "  o r  
" s c a b i e s " ) .  

4 F i s h e r i e s  D e p a r t m e n t  was s e t  up i n  1 9 7 3  f o r  t h e  p u r p o s e  of l o o k i n g  
i n t o  t h e  ocean  p o t e n t i a l  o f  t h e  w a t e c s  s u r r o u n d i n g  Vanuatu  and t h e  
p o s s i b i l i t i e s  of e x p l o i t i n g  them. Around t h e  same tiine t h e  Government  
s i g n e d  a p r i n c i p a l  a g r e e m e n t  w i t h  ORSTOH t o  c a r r y  o u t ,  i n  c o n j u n c t i o n  w i t h  
t h e  F i s h e r i e s  D e p a r t m e n t ,  a prograinme of r e s e a r c h  a n  t h e  e x p l o i t a b l e  
r e s o u r c e s  o f  t he  c o a s t a l  w a t e r s  and  t h e  deep  s e a .  

2 .  C o a s t a l  r e s o u r c e s  

Most ai t h e  f a m i l i e s  l i v i n g  a l o n g  the c o a s t l i n e s  do some s u b s i s t e n c e  
f i s h i n g  a t  one time o r .  a n o t h e r .  Because  t h e y  m o s t l y  u s e  t r a d i t i o n a l  
o u t r i g g e r s ,  t h e i r  f i s h i n g  a c t i v i t i e s  a r e  l i m i t e d  t o  t h e  f a i r l y  s h a l l o w  
w a t e r s  c l o s e  t o  s h o r e .  The d w i n d l i n g  r e s o u r c e s  of t h e  r e e f  s h e l f ,  which 
a r e  of e a s y  a c c e s s ,  and  t h e  a l l o c a t i o n  o f  s u b s i d i e s  f rom the  s a l e  of c o p r a  
h a v e  encouraged  i n t e r e s t e d  f i s h e r m e n  t o  i n v e s t  i n  modern equ ipmen t  t o  
e n a b l e  them t o  c a t c h  t h e  m a r k e t a b l e  s p e c i e s  found  f u r t h e r  o u t  t o  s e a  
( D a v i d ,  1 9 8 5 ) .  

The mas t  i n t e r e s t i n g  s h e l l s  from a commerc ia l  p o i n t  of v iew a r s  t h e  
t r o c h u s ,  T r o c h u s  n i l u t i c u s ,  and t h e  g r e e n  á n a i l ,  T u r b o  a a r s ~ ; a t u ~ .  These 
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mollusks a r e  c o l l e c t e d  f 2 r  t h e i r  f l e s h  and f z r  e x p o r t  o r  f o r  p ; o c s s s i n g  
t h e  s h e l l  i n t o  m o t h e r - o f - p e a r l  b u t t o n s ,  a s  i s  done  b y  a á m a l l  l c c a l  
b u á i n e s s .  The s t o c k s  have  been  s o  e x p l o i t e d  t h a t  t h e  F i , s ; h e r i e s  Depar tmen t  
p l a n s  t o  s t a r t  3 t r o c h u s  h a t c h e r y  t o  r e s e e d  t h e  e n v i r o n m e n t  iHes1 inga  and 
P e r r o n ,  1983! .  Sucfi  a p r o j z c t  Ea115 f o r  r e s e a r c h  i n t a  t r o c h u s  g rowth  which 
l e d  0F:STOM t o  c a r r y  o u t  a t r a c i n g  programme.  A document  w i l l  De p u b l i s h e d  
o n  t h e  s u b j e c t  i n  Dscember 1935.  

L i v e  b a i t  c o n s i s t  of p o i e - a n d - l i n e  f i s h  s p e c i e s  which p r e i e r  s h a l l o w  
w a t e r s .  They a r e  used f o r  f i s h i n g .  A number o $  e x p l o r a t o r y  o p e r a t i o n s  have  
bsen c a r r i e d  o u t  i n  V a n u a t u ,  z s p z ~ i a . ! l y  b y  t h e  J'A,"1ARC ( J a p a n  fl.zrine 
R e s e a r c h  C e n t e r ) ,  t h e  SFC ( S o u t h  P a c i f i c  C o m m i s r i s n j ,  t h e  F i s h e r i e s  
Depar tmen t  and ORSTUM. The r e s u l t s  h a v e  Seen f a r  f r o m  e n c o u r a g i n g  
( o p e r a t i o n s  i n  1972,  1973,  1978 and 19823:  t h e y  showed t h a t  l i v e  b a i t  
g c c u r  f r o m  t i m e  t o  t i m e ,  s e a s o n a l l y ,  i n  t he  c o a s t a l  a r e a s  of Vanuatu .  The 
f i n d i n g s  were . c o n s i d e r e d  t o o  u n c e r t a i n  t o  c o n t i n u e  t h e  e x p e r i m e n t  
i G R A N D P E R R I N  e t  a l .  , !582! a 

3. Deep- ly ing  r e s o u r c e s  on t h e  o u t e r  r e e f  s l o p e s  

3 . 1  lllgg~~ej-ii~~ 

These  f i s h  l i v e  a t  a d e p t h  o f  200 t o  400  m e t r z s  on t h e  s l o p e s  o f  
r e e f s .  Those  which a r 2  most  commonly f o u n d  a r e  c f  t h e  ETELIDAE f a m i l y  
( i n c l u d i n g  ' t h e  genus E t e l i s  sp. and t h e  P r i s t i p u s o i d e s  s p ) .  T h ~ y  a r e  

. p a r t i c u l a r l y  l i k e d  b e c a u s e  t h e y  a r e  f r e e  o f  c i g u a t e r a  t o x i n .  They a r e  
c a u g h t  w i t h  l i n e s  and hand r e e l s .  The bes't b a i t  i s  t h e  b o n i t o  w i t h  a 
s t r i p e d  u n d e r b e l l y  ( K a t s u M o n u ;  p e l a r a i s ) .  

T h i s  s m a l l - s c a l e  f i s h e r y  i s  d e s t i n e d  t o  hecome c o m m e r c i a l i z e d .  Modern 
methods  o f  f i s h i n g  ( m o t o r  b o a t s ,  r e e l s T  l i n e s )  a r e  used i n  v i r g i n  a r e a s .  
C o - o p e r a t i n g  c l o s e l y  w i t h  t h e  F i s h e r i e s  B e p a r t m e n t ,  ORSTOM c a r r i e d  o u t  a 
f i r s t  a s s e s s m e n t  o f  t h e  e x t e n t  o+  t h e s e  s t o c k s  i n  o r d e r  t o  e s t a b l i s h  t h  
r e q u i r e d  p a r a m e t e r s  f o r  f u t u r e  o r d e r l y  managemgnt i a R D U 4 R D  and 
SRANDPERRIN, 1 9 8 4 ) .  

T h i s  r e s o u r c e  c o n s i s t s  m a i n l y  o f  H e t e r a c a r p u s  s i b v y a e  and o f  H. 
l a e i f i g a t u s ,  which l i v e  be tween  400 a n d  500 m e t r e s .  F i s h i n g  r e s u l t s  s h o w  
t h a t  t h e  p o t e n t i a l  f o r  e x p l o i t a t i o n  i s  o n l y - v e r y  a v e r a g e  and t h e  limitsd 
l o c a l  marke t  d o e s  n o t  w a r r a n t  l a r g e - s c a l e  i n v e s t m e n t .  I n  a d d i t i o n ,  t hese  
s p e c i e s  a r e  r a t h e r  d e l i c a t e  and u n a b l e  t o  w i t h s t a n d  b a s i c  methods  o f  
s t o r a g e .  To e x p l o i t  them i t  i s  n e c e s s a r y  t o  f i n d  a r e a s  c l o s e  t o  u rban  
c e n t e r s  iREVIERS e t  a l . ,  1 9 8 2 ) .  

4 .  O f f s h o r e  r e á o u r c e s  

These  m a i n l y  c o n s i s t  at' T H U N N I D A E  i i r h u n n u s  a l a l u n g a ,  T .  ~ ~ P S U S ,  T .  
a l b a c a r e s , ,   SUMORUS RUS p e l a a i s j .  T h e r e  a r e  o t h e r  s p e c i e s ,  b u t  t h e y  a r e  n o t  
c a u g h t  a s  o f t e n  ( A u x i s  t h a z s r d ,  E l a g a t i s  b i p i n n u l a t u s ,  S p h y r ; l e n a  
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b a r r a c G d a ,  Coryphaena h i p p u r u s ,  e t c . ) ,  Such r e s o u r c e s  a r e  e x p l o i t e d  b o t h  
t h r o u g h  i n d u s t r i a l  and a r t i s a n a l  f i s h i n g .  The l a t t e r  i s  i n  f u l l  e x p a n s i o n  
s i n c e  t h e  a p p e a r a n c e  of f i s h  a g g r e g a t i n g  d e v i c e s  (F .A .D 's ) .  

4 . 1  hfg~t~~rI~-~~shinq 

I n  1958, b e c a u s e  of t h e  t h e n  e x p a n d i n g  J a p a n e s e  l o n g l i n e  f i s h i n g ,  t h e  
SPFC ( S o u t h  P a c i f i c  F i s h i n g  Company) s i g n e d  an a g r e e m e n t  w i t h  t h e  
Government t o  s e t  u p  a s t o r a g e  b a s e  f o r  f r e e z i n g  and t r a n s h i p p i n g  
l o n g - l i n e  t u n a s  f o r  e x p o r t  m a r k e t s .  I t  i s  s i t u a t e d  a t  F ' a l eku la  ( S a n t o )  and 
a c c o u n t s  f o r  9 %  of V a n u a t u ' s  e s p o r t s .  W i t h  t h e  r i s i n g  s t a n d a r d  of l i v i n g  
i n  J a p a n ,  t he  J a p a n e s e  t u n a  f i s h e r y  turned t o w a r d s  t h e  more e x c l u s i v e  
s p e c i e s  ( t h o s e  f o r  s a s h i m i )  which c a u s e d  t he  J a p a n e s e  sh ips  t o  be 
g r a d u a l l y  r e p l a c e d  b y  T a i w a n e s e  l c n g l i n e r s  unde r  s u b c o n t r a c t .  P r o d u c t i o n  
r e a c h e d  4 , 5 0 0  t o n n e s  y e a r ,  b u t  i s  now on a downward t r e n d .  L o n g l i n i n g  w i l l  
no d o u b t  be abandoned i n  due  c o u r s e ,  p r e f e r e n c e  now b e i n g  g i v e n  t o  
p u r s e - s e i n i n g .  W i t h  r e s p e c t  t o  t h i s  t e c h n i q u e ,  t r i a l á  c a r r i e d  o u t  o v e r  t h e  
l a s t  y e a r s  t h r o u g h o u t  t h e  P a c i f i c  have  shown t h a t  the  i n s t a l l a t i o n  of 
F.A.D 's  h a á  g r e a t l y  improved  t h e  p r o d u c t i o n  r a t e  p e r  f i á h i n g  team.  

4 . 2  k f ~ ~ a q a ~ - f i ~ h j q q  

T h i s  i s  n o t h i n g  b u t  t r o l l i n g  ( u s i n g  a hand r e e l ) .  In  r e c e n t  y e a r á  the 
w i d e - s c a l e  i n t r o d u c t i o n  of F.A.D's t h r o u g h o u t  t h e  P a c i f i c  h a s  e n a b l e d  
p r o d u c t i o n  t o  i n c r e a s e  w i t h  a d r o p  i n  c o s t s  b e c a u s e  of a d e c r e a s e  i n  
l e n g t h  of f i s h i n g  t r i p s .  In  a d d i t i o n ,  t he  F . A . D ' s  e n s u r e  a r e g u l a r  s u p p l y  
o f  s p e c i e s  o f  f i s h  which  a r e  used  a s  b a i t  f o r  d e e p - s e a  f i s h i n g ,  t h u s  
i n d i r e c t l y  c o n t r i b u t i n g  t o  t h e  deve lopmen t  of t h i s  a c t i v i t y .  

The F i s h e r i e s  D e p a r t m e n t  s e t  u p  t h ree  F.A.D'á s o u t h - w e á t  of E f a t e .  
O v e r a l l  d a t a  on t r o l l i n g  and d e e p - s e a  d r o p l i n i n g  h a v e  been  c o l l e c t e d  b y  
O R S T O M .  In December 1983 t h e s e  dais' were a n a l y s e d  i n  d e t a i l ,  
d i s t i n g u i s h i n g  be tween t h e  c a t c h e s  f rom each  FAD.  

Thus we hope t o  : 
- e s t a b l i s h  t h e  a g g r e g a t i n g  f o r c e  of t h e  f i s h  a g g r e g a t i n g  d e v i c e s ;  
- draw c o m p a r i s o n s  be tween  F .A .D ' s ;  
- i d e n t i f y  t h e  s p e c i e s  t h e y  a t t r a c t ,  t h e i r  s i z e s  and t h e i r  d i s t r i b u t i o n  

- t r y  t o  work o u t  l o c a t i o n á  and movements f o r  e a c h  a g g r e g a t e d  s p e c i e s  

- s t u d y  t h e  b i o l o g i c a l  c h a r a c t e r i s t i c s  o 4  the  s p e c i e s  c a u g h t  ( t h e i r  

The m e t h o d o l o g i e s  and  i n i t i a l  f i n d i n g s  wi l l  be p u b l i s h e d  i n  a p a p e r  i n  

o v e r  t h e  y e a r ;  

i n  time and s p a c e ;  

growth  r a t e ,  r e p r o d u c t i o n  p r o c e s s ,  e t c . ) .  

?lay 1986. 

4 - 3 R a d i o m e t r r - a n d _ a e r i a ~ - ~ r ~ ~ e e ~ ~ ~ ~ g  
The ORSTOM C e n t e r  h a s  c a r r i e d  o u t  o v e r  300 h o u r s  of f l y i n g  w i t h i n  t h e  

e x c l u s i v e  economic zone ( E . E . Z . )  of Vanuatu .  The r a d i o m e t r i c  s u r v e y s  have  
e n a b l e d  u s  t o  e s t a b l i á h  t h e  l o c a t i o n  of t h g r m a l  f r o n t s  which a r e  
p o t e n t i a l l y  f a v o u r a b l e  t o  the a g g r e g a t i o n  of THUNNIDAE, and t h i s  h a s  heen 
e v i d e n c e d  by t h e  s u r v e i l l a n c e  of s h o a l s  of t u n a .  Accord ing  t o  t h e  f i n d i n g s  
t h e r e  i s  a f a i r l y  h i g h  ' p o t e n t i a l .  However,  t h e  wor ld -wide  s lump i n  t u n a  
h a s  s lowed  down t h e  d e v e l o p m e n t  of a dynamic s u r f a c e  f i s h i n g  i n d u s t r y  a s  
t h e  government  o f  Vanua tu  h a s  n o t  e n t e r e d  i n t o  any a g r e e m e n t s  w i t h  f o r e i g n  
f l e e t s ,  a p a r t  f rom l o n g l i n e r s .  

c 
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5 .  CONCLUSION 

The r a d i o m e t r i c  5 u r v e y s  c a r r i e d  o u t  b y  ORSTOM and t h e  t r a c i n g  
o p e r a t i o n s  f o l l o w e d  u p  b y  t h e  S .P .C.  have  shown t h a t  t h e r e  i s  an 
e x p l o i t a b l e  s t o c k  o f  t u n a .  Ths l a c k  of l i v e - b a i t  i n  t h e  c o a s t a l  a r e a s  of 
t h e  a r c h i p e l a g o  would seem t o  p r e c l u d e  t h e  p r a c t i c e  of p o l e - a n d - l i n e  

e s p e c i a l l y  i f  i t  i n v o l v e s  t h 2  u s e  of f i s h  a g g r e g a t i n g  d e v i c e s  ( F . A . D ' s ) .  
L o n g l i n i n g  t u n a  l i v i n g  a t  l ower  l e v e l s  a p p p e a r s  t o  h a v e  a somewhat 
d o u b t f u l  f u t u r e  due t o  t h e  d e c r e a s e  i n  p r o d u c t i o n .  

All o f  t h e s e  f i s h i n g  t e c h n i q u e s  r e q u i r e  l a r g e - á c a l e  i n v e s t m e n t s ,  which 
i s  beyond l o c a l  f i n a n c i a l  means ,  and t h a t  i s  w h y  p l a n n i n g  i n  Vanuatu  i s  
aimed t o w r d s  t h e  d e v e l o p m e n t  o f  s imple  s m a l l - s c a l e  t e c h n i q u e s  i n v o l v i n g  
d e e p - s e a  f i s h i n g ,  a s  d e e p - s e a  f i s h  a r e  s t i l i  a v i r t u a l l y  un tapped  
r e s o u r z e ,  and p 2 1 a g i c  f i s h .  These s p e c i e s  wi l l  be d e s t i n e d  b o t h  t o  be 
marke ted  l o c a l l y ,  and used  t a  p r a v i d e  a r e g u l a r  s u p p ! y  of b a i t .  

The r e s e a r c h  c a r r i e d  o u t  h y  ORSTOM h a s  c o n t r i b u t e d  s i g n i f i c a n t l y  t o  
t h e  deve lopmen t  of s m a l l - s c a l e  f i s h i n c j  i n  Vanuz tu ,  h o t h  f r o m  t h e  p o i n t  of 
v i s w  O +  deep- sea  f i s h  and i r o n  t n e  p o i n t  o f  'v iew o f  t h e  a g g r e g a t i n g  e f i e c t  
o f  F . A . E ' s .  S i n c e  t h e  h y d r o c l i m a t i c  f a c t o r s  of t h e  w a t E r s  s u r r o u n d i n g  t h i s  
g r o u p  ,of  i s l a n d s  a r e  a l m o s t  t h e  same a s  t h o s e  found  t h r o u g h o u t  t h e  P a c i f i c  
i n  g e n e r a l ,  t h i s  r e s e a r c h  work a l s o  h a s  a s i g n i f i c a n t  i m p a c t  on t h e  whole 

f i - a h i n g .  -. On t h e  o t h e r  hand p u r s e  s e i n i n g  seems t o  h o l d  g r e a t e r  p r o m i s e ,  

r e g i s n .  
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ViliAGE FISHERIES A N D  NdTiJRAL E N V I 3 O N M E N T  

1. F i s h  and t h e i r  h a b i t a t  

F i s h  a r e  p r e s e n t  t h r o u g h o u t  t h e  s e a ,  b u t  t h e i r  n u m b s r  v a r i e s  a c c o r d i n g  
t o  t e  and d e p t h .  The c o a s t a l  w a t e r s  h o l d  t h e  l a r g e s t  p e r c e n t a g e ,  b e i n g  
r i c h  i n  food  r e s o u r c e s .  Not al l .  i o a á t a l  w a t e r s  show t h e  fame c o n c e n t r a t i o n  
of f i s h .  The mouths of r i v e r s ,  mangroves  and r e e f s  a r e  t h e  r i c h e s t  a r s a s .  

The mouths o f  r i v e r s  owe t h e i r  abundance  t o  t h g  m i n e r a l  s a l t s  c a r r i e d  
a l o n g  b y  t h e  f r e s h  w a t e r  f a i i o w i n g  s o i l  e r o s i o n .  T h e s e  n u t r i t i o u s  
componen t s ,  which a r e  p r e s e n t  i n  l a r g e  numbers,  e n c o u r a g e  t h e  growth  of 
t i n y  m i c r o s c o p i c  f l o a t i n g  sea -weed ,  i . e .  p h y t o p l a n k t o n .  T h e s e  p l a n t s  
r . z p r e 5 e n t  f o o d  f o r  a who le  r a n g e  of m i c r o s c o p i c  l i v i n g  b e i n g s ,  i . ? .  
z o o p l a n k t o n ,  which a r e  i n  t u r n  food  fo r  s m a l l  f i s h  s u c h  3s s a r d i n e s ,  which 
a r e  t h e m s e l v e s  t h e  p r e y  of l a r g e r  f i s n ,  s u c h  a 5  h o r s e - m a c k e r e l s ,  

Piangroves a r e  a g e n e r o u s  s o u r c e  of f o o d  due  t o  ! a )  t h e  p r e s e n c e  of 
numerouá r o o t s  emerg ing  f rom t h s  g r o u n d ,  c o v e r e d  h y  t i n y  sea-weed which i s  
e x c e l l e n t  n o u r i s h m e n t  f o r  h e r b i v o r o u s  f i s h ;  ( b )  t h e  q u a n t i t y  of l e a v e s ,  
t w i g s  and i n f l o r e s c e n c e s  which f a l l  i n t o  t h e  s e a  e v e r y  y e a r ,  a s  a r u l e  a t  
t h e  r a t e  of 8 t o  11 t o n s  p e r  h e c t a r e .  . T h e r e f o r e  t h e  2506 t o  3506  ha of 
mangroves growing  i n  Vanua tu  r e l e a s e  each  y e a r  some 20,!!00 t o  35 ,000  t o n s  
of p l a n t  m a t e r i a l  i n t o  t h e  s e a .  The l e a v e s  soon  decompose i n  t h e  w a t e r  and 
t u r n  i n t o  f o o d  f o r  a masç of f i s h ,  c r u s t a c e a n s ,  s h e l l s ,  and worms, which 
a b s o r b  t h e  most e a s i l y  b i o d e g r a d a b l e  p o r t i o n  and expel  t h e  c e l l u l o s e  and 
l i g n i n ,  t he  components  of l e a v e s  which c a n .  o n l y  be b r o k e n  down b y  
b a c t e r i a .  The e x c r e t a  i s  f i r s t  s e t  upon b y  t h e  b a c t e r i a ,  and  t h e n  l a t e r  b y  
a h o s t  o f  m i c r o s c o p i c  a n i m a l s  which l i v e  o f f  them.  T h u s  c o v e r e d  i n  
m i c r o - o r g a n i s m s ,  t h e  e x c r e t a  r e p r e s e n t  a c h o i c e  f o o d  f o r  s u c h  f i l t e r  
á h e l l s  a s  c l a m s ,  o y s t e r s  and  mussels, and f o r  t h o s e  c r u s t a c e a n s  and f i s h  
t h a t  t h r i v e  on o f f a l  s u c h  a s  p rawns  and m u l l e t .  

The r e e f  draws  i t s  w e a l t h  f r o m  t h e  n a t u r e  o f  c o r a l  which  c o n s t i t u t e s  
an a s s o c i a t i o n  be tween c e r t a i n  a n i m a l s :  p o l y p s ,  m i c r o s c o p i c  a l g a e  t h a t  
l i v e  i n  t he  t i s s u e  of p o l y p s ,  and f i b r o u s  a l g a e  t h a t  c o n g r e g a t e  i n  t h e  
c a l c a r e o u s  s k e l e t o n  . s u r r o u n d i n g  p o l y p s .  The b e n e f i t s  a r e  mutua l :  t h e  
p l a n t s  p r o v i d e  n o u r i s h m e n t  t o  t h e  a n i m a l s ,  which i n  t u r n  c o n t r i b u t e  t o  t h e  
growth  of t h e  p l a n t s .  Due t o  t h i s  a s s o c i a t i o n  of a n i m a l  and v e g e t a b l e  l i f e  
t h e s e  c o r a l s  have  t h e  h i g h e s t  l e v e l  of p r o d u c t i v i t y  i n  t h e  w o r l d ,  t h u s  
e n a b l i n g  t h e  deve lopmen t  of a dynamic marine l i f e  on and  a r o u n d  t h e  r e e f s .  
A r e e f  c o n s i s t s  of two d i f f e r e n t  zones :  

- t h e  s h e l f ,  which i s  r e v e a l e d  d u r i n g  low t i d e ,  and which c o n t a i n s  
o n l y  s m a l l  f i s h ,  e x c e p t  d u r i n g  h i g h  t i d e  w h e n  s m a l l  p r e d a t o r y  f i s h  come u p  
t o  h u n t  t h e r e ;  

- t h e  reef  s l o p e ,  which may d r o p  s t e e p l y  t o w a r d s  o c e a n  d e p t h s ,  and 
which i s  t h e  r i c h e s t  s e c t i o n  of the  r e e f ,  and h e n c e  t h e  most  i n t e r e s t i n g  
f o r  t h e  f i s h e r m a n  who h a s  h o p e s  of c a t c h i n g  f i s h  down t o  400 m e t r e s ,  t h e  
zone  between l ü ü  t o  400 metres  b e i n g  t h a t  of s u c h  d e e p - s e a  f i s h  a s  t h e  r e d  
s n a p p e r s  ( p o u l e t  f i s ) ,  

The o f f s h o r e  w a t e r s  b e l o n g  t o  t h e  p e l a g i c  f i s h  which  l i v e  e i t h e r  c l o s e  
t o  t h e  s u r f a c e  o r  w i t h i n  t h e  f i r s t  h u n d r e d  m e t r e s  of w a t e r ,  f o r  i n s t a n c e  
t u n a  and mahi-mahi ( d o r a d o ) .  As a r u l e  o f f s h o r e  w a t e r s  a r e  n u t r i t i o n a l l y  
p o o r ,  which means t h a t  f i s h  have  t o  be o n  t he  move c o n t i n u o u s l y ,  l o o k i n g  



+ , - d i  .- .- n o u r i s h m e n t .  z c c a s i o n a l i y  a á u d d n  i n c r e a s e  i n  t h s  ; $ a z z r " á  n u t r i e n t  
v a l u e  may be not:d be tween two n z i g h b o u r i n g  i s l a n d s ,  f o r  i n s t a n c e  be tween 
M3ewa and P e n t s c o s t ,  31- b e t w e z n  ? e n t s c o s t  and Ambrym, when t u r b u l e n c e s ,  of 
% h i c h  l i t t l e  i z  knc;wn .zs y e t ,  c aused  b y  what  ~s c a i l e d  t h e  " i s l a n d  
a & I  * + .sc t , change  t n e  c u r r e n , t s  i n  t h e  áea .  W h s n  t a i s  h3..ppenä, t h e  b o t t o m  
~ a t e r s ,  r i c h  i n  m i n e r a l  l s a l t s ,  s u r g e  t o  t h e  s u r i a c e ,  c a u s i n g  t h e  
p h y t o p l a n k t o n  t o  m u l t i p l y  r a p i d l y  a n d  a t t r a c t i n g  l o t s  o f  p e l a g i c  
p l a n k t o p h a n a g s o u á  ( p l a n k t o n - e a t i n g )  f i s h ,  such  a s  á a r d i f i e s ,  and i n  t h e i r  
~ a k e ,  t h e i r  p r e d a t o r s ,  s u c h  a s  t u n a .  

. .  . .  

2 .  F i á h i n g  g rounds  

Where t h e r e  i s  a h a b i t a t ,  o r  an a r e a  of food  r s s o u r c s  f o r  f i s h ,  t h e r e  
i s  a f i s h i n g  g r o u n d  , f o r  man. As shoun a b o v e ,  i t  i s  n a t  p o s s i b l e  t o  
p i n p o i n t  a n y  t c n s t a n t  f i s h i n g  d r s a  f o r  p s l a q ~ s  f i s h ,  w h ~ c h  a r c  a ! ~ a y s  o n  
t h e  move. At t h e  m o s t ,  a i i s h e r m a n  may, b y  p e r s i s t e n t l y  ,mon i to r ing  t h e  
~ a t e r s ,  discover soime á i t e s  which szem t o  be prodgctive more  o f t e n  t h a n  
o t h e r á .  These z o n e s  a i  t r a n s f e r  w c u l d  a p p e a r  t o  be i d e a l l y  s u i t e d  f o r  tRs 
i n á t a l l a t i o n  o f  F i s h  A g g r e g a t i n g  D e v i c e s  ( 1 ) .  However,  f i s h i n g  s i t t s  a l o n g  
t h e  c o a á t  c a n  be c l a s s i f i e d  a c c o r d i n g  t o  t h e  presence' of  r i v e r s ,  
m a n g r o v e á ,  r e e f  s h e l v e á ,  and t h e  o u t e r  r e e f  .á!ope e x t e n d i n g  on t h e  a n i  
h a n d  from 10 t o  100 m e t r e s  and an t h e  o t h e r  hand t o  d e p t h s  of 100 t o  4 0 0  
m e t r e s .  

T a b l e  1 shows f o r  each  i s l a n d  t h e  number of r i v e r s  where t h e  f l o w  
% a u l d  a p p e a r  t o  be s t r o n g  enough t o  f e r t i l i s e  t h e  c o a s t a l  a r e a  s u r r o u n d i n g  
t h e  r i v e r  mouth. I t  may t h u s  b e  n o t g d  t h a t  t n e  most f a v o u r e d  i s l a n d á  i n  
t h e  c o u n t r y  a r e  S a n t o  and M a l a k u l a .  

T a b l e  2 i n d i c a t e s  t h e  main a r e a s  of mangroves  and t h e i r  r a t i o  t o  t n e  
o v e r a l l  a r e a  of t h e  r e s p e c t i v e  i s l a n d s .  I t  s eems  ' t h a t  Maiakula  and l i i u ,  i n  ' 

t h e  Torres g r o u p ,  h o l d  3óY. of t h e  c o u n t r y ' s  mangroves ,  b u t  t h i t  Emae and 
Aniua a r e  a l s o  we l l  endowed,  s i n c e  they ,  r e p r e s e n t  2% of  t h e  emsrged  a r e a  
af  l a n d .  T a b l e s  3a  and 3 b  show i n  d e t a i l ,  b y  i á i a n d ,  t h e  d i á t r i b u t i ' o n  of 
r e s f s  and t h e i r  p r o p o r t i o n  t o  t h e  l a n d .  I n  a l ! ,  o u t  of t h e  2 3  i s l a n d s  o r  
.groupá o f  i s l a n d s  men t ioned  i n  T a b l s  3 ,  1 4  a r s  s u r r o u n d e d  h y  r e e f s  
e t : t end ing  o v e r  a l a r g e r  a r e a  t h a n  t h e  a c t u a l  i á l a n d  which *is a 
p a r t i c u l a r i y  s t r o n g  f a c t o r  i n  f a v o u r  of f i s h i n g  o p e r a t i o n s .  F r a m ' t h i s  
p o i n t  o f  view t h e  B a n k s - t o r r z s  g r o u p ,  t h e  s h e p h a r d s  and ths Paana-Epi  
g r o u p ,  t n g e t h e r  w i t h  t h e  s o u t h e r n  i s l a n d s  iAniwa,  F u t u n a ,  Anei tyum! rqould 
a p p e a r  t o  be t h e  b e s t ;  t h e y  r e p r e s e n t  o n l y  7 X ,  4 . 5 %  and 1 .5% r e s p e c t i v e l y  
o f  t he  emerged s u r f a c e  o f  t h e  who le  c o u n t r y ,  b u t  t h e y  a l s o  c o n t a i n  1 2 X ,  
1 4 %  and 4 , 5 %  af  t he  r e e f  a r e a s .  

i l i  See p r e v i o u s  a r t i c l e  b y  E. C I L L A U R E E N .  
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Torres 
dere i d v a  

h e t 2  
# a t 3  i d v a  

Santa fiaria 
Vanila Lava 
Santc 

Raewo 
Anbae 

u 1  ,ta;o 

Fpntecost 
fial stui a 
Amcryn 
Pasma-iop$vi 
E p i  ’ 

Shephardá 
E f  a t 4  
Erromango 
Tanna 
Ani aa 
Futuna  
Anei tyum 

o 
s; 
ú 

4 
17 
72 
1 

50 
0 

45 
2 
0 

15 
o 

11 
20 
!2 
o 
0 
2 

1 

- E  .> 5 

o 0 o 
0 o o 
g o o 
0,4 o o 

IaiLe-2 : Area d i s t r i b u t i o n  c i  the nain æangroves in the  archipelago 

L 



- , 1 1  - 

a i  Area d i s t r i b u t i o n  

Torres 
Ureparapara 
Vanua Lava 
nata 
i lota Lava 
dere Lava  , 

b n t a  Har ia  
Rana 
Santa - Halo 
naewa 
hose 
Penteccst 
t'la! a k u l  a 
Ambrya 
Epi-Paaaa-Lophi 
Tafigoa - Tongariki 
Emae-Hakuwha t asa 
Efate 
Erromango . 
Tanna 
Aniwa 
Futuna 
Anei tyue 

12 000 1 604 3,b 
3 900 275 0,6 

33 000 1 635 3 , 7  
1 500 110 0 , 2  
3 100 566 ! ,3  
1 500 30 0 

33 000 1 511 3 ,4  
10 2 b33 5,9 

424 800 4 500 10,O 
28 000 781 1,7 
41 300 232 0,5 
4? 000 1 735 3,? 

bb 500 703 1,b 
47 e00 2 497 5 , b  
5 000 146 0,3 

205 300 10 110 2 2 , b  

3 bO0 2 017 4 , 5  
92 300 8 Oh8 18 

55 100 1 311 2,9 
800 310 0 , 7  

66 7100 1 341 3 

1 100 102 0,2 
16 000 2 576 5,8 

2b 125 9 , 9  
1 450 0 , 7  
b 500 2,5 

850 0 ,3  
2 450 0,9 

3 275 1 , 2  
t 700 0 , 7  

60 000 22,7 
6 025 2 , 3  

8 750 3,4 

7 250 2 , ì  

550 0 , 2  

3 350 1,5 

45 100 17 , l  

19 125 7 , 2  
4 725 1 , 8  
4 650 1,8 

28 450 10,8 
4 250 1,6 
7 450 2,8 
I 150 0,4 
1 400 0,5 

16 450 7 

70 596 
5 149 

16 391 
3 175 
4 119 
1 775 

16 992 
4 275 

142 970 
33 468 
11 843 
25 000 

101 344 
26 650 
76 512 
!A 530 
30 824 
95 330 
55 b58 
42 438 
5 125 
3 700 

14 816 

48 325 
7 o74 

24 525 
4 155 
7 135 
2 325 

21 i 7 8  
8 608 

207 470 
40 774 
15 925 
35 $85 

156 554 
34 so: 
98 134 
21 4Cl 
37 491 

13! fi48 
61 249 
51 199 

b 565 
5 202 

35 fi42 
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b !  Reef ar2a in r e l a t ix i  t o  the area ai ¡and a.ç.í. 

3. C l u t i n g s  t o  t h e  f i s h i n g  g r o u n d s  

As a r u l e  o u t i n g s  t o  t h e  i s h i n g  g r o u n d á  depend on two f a c t o r s :  ' the  
d i s t a n c e  t o  t h e  g r o u n d s  from t h e  f i s h e r m e n ' s  v i l l a g e ,  and t h e  s h e l t e r e d  o r  
e x p o s e d  n a t u r e  o f  t h e  l o c a t i o n  i n  r e l a t i o n  t o  w e a t h e r ,  e s p e c i a l l y  w i n d  and 
s e a  c o n d i t i o n s .  A c t u a l ì y  t h e  q u e s t i o n  of f i s h i n g  i s  c o n s i d e r e d  f rom a 
d i f f e r e n t  a n g l e  t h a n  f o r  c o a s t l i n e  f i s h i n g  g r o u n d s ,  i . e .  a t  t h e  mouths  of 
r ivi t rc , ,  i n  mangyoves and on the  r e e f  s h e l f ,  which a r e  u s u a l l y  l i t t l e  
a f f e c t e d  b y  wea the r  c o n d i t i o n s ,  and t h a t  of t h e  r e e f  á l o p e ,  s o m e t i a e s  
l o c a t e d  s e v e r a l  n a u t i c a l  miles f rom t h e  c o a s t .  

L i k e  t h e  m o u t h s  of r i v e r s ,  which a r z  m o s t l y  p r o t e c t e d  b y  a áand  bank 
o r  by a b a r  o f  p e b b l e s ,  t h e  mangrove  a r e a  i s  s h e l t e r e d  a s  mangroves  
r e q u i r e  f i n e  s e d i m e n t s  t o  grow,  w h i c h  a r e  o n l y  d e p o s i t c d  i n  p l a c e s  
s h e l t e r e d  f r o m  o c e a n  swells and f rom t h e  waves whipped up b y  t h e  



- '13 - 

. p r , = v a i ] i n g  winds C D F \ V I D ,  1 9 9 5 ) .  The s i - ~ s l v e s  a r e  a l w a y s  accessible b y  :oo t  
a t  low t i d e ,  and a t  h i g h  t i d e  t h e  fishing c r a f t s  .sed a r e  o f  a 
s u i f i c i o n t l y  b road  r a n g e  i l !  t o  al!ow i o ;  a t  l e a s t  one o r  t ! r o  f i s h i n g  
methods  t o  b e  a d o p t e d  i r r e s p e c t i v e  of w e a t h e r  a n d  s e a  c o n d i t i o n s .  The [nain 
. j e t e r r e n t  t n E r s f o r e  i s  t h e  d i s t a n c e  betiveen t h e  f i s h i n g  g r o u n d s  and trio 
f i s h e r m e n ' s  v i l l a g e s  ! ? l .  

As f o r  t h e  r s e f  s l o p e ,  t h e  d e t e r m i n i n g  f a c t o r s  a r e  s o u t h L e a s t e r l y  
swelis and a t m o s p h e r i c  c o n d i t i o n s ,  e s p e c i a l l y  t h e  d i r e c t i o n  and f o r c e  of 
t h e  p r e v a i l i n g  H i n d s ,  t h e  t r a d o  w i n d s .  Througnout  t h e  :.role ~f t h e  c o o l  ' 

season t h s  t r a d e  w i n d s  b l o w  f rom e a s t  t o  west  i n  t h e  s o u t h e r n  p a r t  of  t h e  
c o u n t r y ,  and i n  t h e  n o r t h ,  f r o m  t h e  s c u t h - e a s t  t g  t h e  n a r t h - w e s t .  On t h e  
e a s t e r n  and s o u t h e r n  : c o a s t  o f  t h e  i s l a n d s  t h e  s s a s  a r e  o f t e n  r c u g h ,  and 
f i s h i n g  a u t i n g s  a r e  l o s s  f r e q z e n t  t h a n  an t h e  l e e w a r d  c o a s t s ,  !.rhich a r e  
s h e l t e r e d  from t h e  w i n d s .  F i g u r e  1 s h o w s  how t h e  s o G t h e r n  and w e s k z r n  
c o a s t s  o f  M a l a k u l a ,  9mbae and Sant i l  a r e  s h e l z e r e d  f ro in  t h e  o p e n  o c S a n  
s w e l l s  b y  t h e  i s l a n d s  o f  Maewa, P e n t e c o s t ,  . i imbrym, Paama, Epi and Emae. 
Ma!iikl;la h a s  an added  t r a i t ,  an  u n u s u a l  o n e  - t h e  whoie of i t s  w e s t s r n  
c o a s t l i n e  runs p a r a l l e l  t o  t h e  p r e v a i l i n g  wiqds .  W h i l s t  t h e  d e g r e s  o f  
z : ípasu re  t o  t h e  e l e m e n f s  i s  o f  i a r  g r e a t e r  i m p o r t a n c e ,  ths d i s t a n c e  of t h e  
f i s h i n g  g r o u n d s  f rom t h s  v i l ! a g e s  c a n n o t  he i g n o r e d .  Irideed t h i s  f a c t c r  
:nay m?ks a m a j o r  ' d i f f e r e n c e ,  f o r  i n s t a n c e  when p r o d u c t i o n  d r a p s  
s i g n i f i c a n t l y  i n  one  s i t e ,  due  t o  o v e r f i s h i n g ,  t h u s  c o m p e l l i n g  t h e  
f i s h e r n e n  t o  e x p l o r e  o t h e r  l o c a t i o n s .  

T r o l l i n g  i s  s u b j e c t  t o  t h e  same w e a t h e r  u n c e r t a i n t i e s  35 r e e f  f i s h i ? . ; ,  
b u t  t h e  major  i i n p e d i a e n t  t o  t h i s  f o r s  af  f i s h i n ;  i s  ths  ex ' t r2Ba m o b i l i t y  
a i  t h e  p 5 l a g i c  f i s h  s p e c i e s ,  which c a u s e s  f i s h i n s  t o  e x t e n d  ove r  a wide 
e x p a n s s  cf sea .  

r 

( 1 )  F i s h i n g  c e n s u s  r e v e a l s  t h a t  t h e r e  a r s  e i g h t  d i f f e r e n t  k i n d s  o f  f i s h i n g  
methods  used  a ! o n g  t h e  c o a s t .  I n  d e c r e a s i n g  a r d e r  o f  i m p o r t a n c e :  ! i n e  
f i s h i n g ,  s p e a r  f i s h i n g ,  s p e a r - g u n s ,  bow and a r r û N s ,  mes; n e t s ,  c a s t - n e t ã ,  
p o t s ,  l e a v e s  or r c o t s  u s e d  f o r  p o i s o n i n g  and f i s h  z n c l o s u r s s  ! Û d k I D ,  1 9 d 5 ) .  

( 2 )  I f  s h o u ! d  be n o t e d  t h a t  i n  many p a r t s  o f  t h e  a r c h i p e l a g o ,  p a r t i c u I a r ! y  
on ? e n t e c o s t ,  t h e  c u s t o m a r y  t r . ã d i t i o n s  whicn p r o h i b i t  f i s h i n g  an t h e  r a e f á  
w i t h i n  t h e  v i l l a g e  t e r r i t o r y ,  f o r  p e r l a d s  cf s e v p r a l  w e z g s  or  s v z n  y e a r s ,  
a r e  3 f a r  mare pcwer+ci! d e t i r r i n t  t h a n  a n y  o f  t h e  p h y s i c a l  f a c t o r s .  
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Fig. 1 - The Vanuatu archipelago 
Fishing zones in relation to 
swells and prevailing winds.  
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4 .  F i s h i c ;  c p f r à t i o n s  a t  t h e  f i s h i n g  g r o u n o s  

The f i s h i n g  c e n s u s  h a s  e n a b l e d  u s  t o  a s s e s s  t h e  number of f i s h e r m e n ,  
t h e  number a i  f i s h i n g  g e a r ,  t h e  number of f i s h i n g  o ü t i n g s  and t h e  a n n u a i  
p r o d u c t i v i t y  (DP.VID, 1 9 8 5 ) .  There a r e  f o u r  p a r a m e t e r s  which c a n  s e r v e  t o  
measu re  t h e  f i s h i n g  a c t i v i t i e s :  

- t h e  d e n s i t y  of t h e  f i s h i n g  g e a r ,  i . e .  t h e  amount a i  g e a r  used  i n  
compar i son  t o  t h e  a r e a  of t h e  f i s h i n g  z o n e ,  

- t h e  number o f  o u t i n g s  p e r  y e a r  and pe r  h e c t a r e  o f  e x p l o i t a b l e  s e a  
surf à c e ,  

- t h e  d e n s i t y  of f i s h e r m e n ,  
- t h e  number of f i s h  c a u g h t  p e r  y e a r  and p e r  h e c t a r E .  
To he c l e a r  and a v o i d  any c o n i u s i c n  we s h a l l  c n l y  examine t h e  l a s t  t w o  

p a r a m e t e r s  i n  t h i s  p a p e r .  I n  T a b l e  4 ,  t h e  d e n s i t y  of f i s h e r m e n  k a s  
c a l c u l a t e d  f i r s t l y  i n  r e l a t i o n  t o  t h e  a r e a s  of r e e f  s h e l f  and mangroves ,  
b e i n g  t h e  most popc!ar f i s h i n g  g r o u n d s ,  and t h e n  s e c o n d l y ,  i n  r e l a t i o n  t o  
t h e  t o t a l  a r e a  o f  t h e  e x p l o i t a b l e  f i s h i n g  zone .  O v e r  t h e  w h o l e  a r c h i p e l a g o  
t h e  d e n s i t y  of t h e  f i s h e r m e n  on t h e  r e e f  s h e l f , a n d  i n  t h e  mangroves  i s  18 
per  s q , k m ,  d u t  o i  t h e  23  i s l a n d s  or g r o u p s  of i s l a n d s  i n c l u d e d  i n  t h e  
t a b l e ,  11 s h a h  a d e n s i t y  abûve  a v e r a g e :  6 0 0  t o  100 f i s h e r m e n  p e r  sq.km a t  
Mere Lava ,  Ambae, Tongoa ,  T c n g a r i k i ;  50 ta'' 2 5  f i s h e r m e n  p e r  sq.km a t  
T;r,na, F s t u n a ,  Ambrym, P e n t e c o s t ;  and 35 t o  20 f i s h e r m e n  p e r  sq.km a t  Mota 
L a v i ,  Piaerr3 a n b  S a n t o  fia!z. O n  an a v e r a g e  t h e  d e n s i t y  i n  t h e  r e e f  s l o p e s  
is 80 t :mes ifs . , :  0 . 2 2  f i s h e r m e n  p e r  sq.km f o r  t h e  w h c . 1 ~  c o u n t r y .  Mere 
L a v a ,  Ïafina and ; :ata L a v a  s h o w  t h e  h i g h e s t  d e n s i t y .  

T a b l e  5 s h o ~ s  t h a t  f i s h  y i e l d  p e r  h e c t a r e  i n  t h e  s h e l f  a r e a s  and 
miingroves is bO t i m e s  n o i e  t h a n  on t h e  reet:  s l o p e .  These r e s u i t s  do  n o t  
i n d i c a t e .  t h a t  t h e r e  i s  a c i f i e r e n c e  i n  t h e  p r o d u c t i v i t y  of t h e s e  a r e a s ,  
b u t  t h a t  ths  f i s h i n g  a c t i v i t i e s  v a r y  c o n s i d e r a b l y .  I n  d e c r e a s i n g  o r d e r  o i  
i m p o r t a n c e :  f iere  Lava ,  To!?goa-Tongar ik i ,  A m b a E ,  r t a l a k u l a  and Tanna a r e  t h e  
+ i v e  i s l a n d s  wi th  t h e  h i q n e s t  r a t e  oi r e t u r n . i n  c o a s t a l  a r e a s ,  which i s  
b ; d e r s t a n ú a t i e  ;;5 t h e y  h t v e  t h e  b i g h f s t  d e n o i t y  c i  + i s 5 E r m e n ,  a p a r t  i r c m  
M a i a k u l a ,  i.;here t h e  h i g h  l e v e l  a i  p r c d u c t i o n  p e r  h e c t a r e  i s  d u e ,  w e  + e e l ,  
t z  t h e  p r o d u c t : v i t y  i n  t h e  e n v i r c n m e n t ,  h i g h ê r  t h a z  i n  o t h e r  i s i a n d s  
b e c a u s e  oi t h e  wide  e x p a n s e  s i  mangroves  and i h e  nzKbe,. c i  r i v e r s .  M e r e  
Lava ,  T a n C a ,  H û t a  i a v a ,  Ambae and Malaku ia  and E i a t e  a r e  r e c c r d e d  2s 
hzv ing  t h e  h i g h e s t  r a t e s  of r e t t ? r n  on t h e  r e e f .  
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Igb&~,j : Density ci fishermen a t  the fishing grounds 
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, I  

E i I 8 L I O G R A P H Y  

D A V I D ,  O. - 1985 - La p e c h e  v i l l a g e o i s e  A Vanua tu .  R a c e n s e m a n t .  
1 - Moyen de p r o d u c t i o n  g t  p r o d u c t i o n  g l o h a i e .  ; J i ss ion  C R S T C H  d e  
P o r t - V i l a ,  N o t e s  e t  d o c u a e n t s  d ' U c e 3 n o q r a p h i e ,  1 2 ,  17.9 .?. - .  

D A V I O ,  G. - 1995  - Peche d e  s u b s i s t a n c e  e t  m i l i e u  n a t u r e l .  L e s  lna;l;Íoves 
d e  Vanuatu e t  l e u r  i n t & r e t  h a l l o u t i q u e .  H i ; s : o n  0 , ? ; T O H - -  l e  
P o r t - V i l a ,  N o t e s  e t  d a c u r e n t ;  d ' U c & a n o g r a p h r e ,  1 3 ,  6 7  p .  

V I E N N E ,  B .  - 1734  - Gens 6.5 M o t l a v .  I d C g l o g i e  e t  p r a t i q u e  s a z i a l e  s n  
? l B l a n & s i e ,  H u s i e  d e  l ' h o a a e ,  P a r i s , ,  P u b l i c a t i o n  d e  : a  i o c i è t 4  
d e ;  u c i 3 n i s t e s ,  4 2 ,  4 . ï 3  s .  



- 18 - 

CONSUMPTION OF SEA F 'RDDUCE A N D  ITS R&R#ETING 

E. DAVID 

1, Consumption of f i s h  and s h e l l f i s h  among t h e  f e m a l e  p o p u l a t i o n  

i n  i?E3 t h e  M i n i s t r y  o i  H e a l t h  r a n  a s a m p l e  s u r v e y  C O  l e r i n g  522 
p r e g n a n t  o r  n u r s i n g  women t o  f i n d  o c t  t h e i r  d i e t a r y  h a b i t s  (M. H u n g !  
172.3).  F e c a u s e  t h e i r  e a t i n g  h a b i t s  d i f f e r e d  very l i t t l e  f rom t h o s e  of  
o t h e r  a d z i t  women, t h e  f i n d i n g s  were deemed t o  b e  r e p r ~ s e n t a t i v e  f o r  t h e  
w h o l e  o i  t h e  f e m a l e  p o p u l a t i o n  o v e r  19  y e a r s  o f  a g e  t h r o u g h o u t  t h e  i s l a n d s .  

1 . 1  ~ ~ E 9 r ~ a n r e _ o f , r h f _ e i s t f j n _ r n t a k e  
, .  

The s u r v e y  revea!ed t h a t  4 2 %  of  t h e  women q u e s t i o n e d  had Ea ten  no food  
w i t h  p r o t e i n .  t h e  day b e f o r e  t h e  i n v e s t i g a t o r s  v i s i t .  The p e r c e n t a g e  i 5  
i o i t e r  i n  t h e  u r b a n  a r e a  ( 1 0 % )  t h a n  i n  ru.ra.1 a r e a s  ( 4 7 % ) ,  where,  a s  shown 
i n  T a b l e  t; ,  e d i f f e r e n c e  c o u i d  be made be tween  t h e  s h o r e  a r e a s  a n d  i n i a n d  
i , r ç a s ,  i n  t h e  l a t t e r  o i  which t h e  l a c k  o f  p r o t e i n  i n t a k e  a f f e c t s  55% ûC 

t h €  women q u e s t i o n e d .  A t  t h e  h e a r t  of some i s l a n d s ,  s u c h  a s  Tanna ,  t h i s  
p e r c e n t i g e  e x c e e d s  8 0 % .  T h e r e  i s  t h e r e f o r e  most  d e f i n i t e l y  a p r c t e i n  
d e f i c i e n c y  i n  t h e  d i e t ,  & h i c h  i s  a l l  t h e  msre s e r i o u ;  i n  t h a t  i t  p r i m a r i l y  
a i f e c t s  p r e g n a n t  o r  n u r s i n g  women who, b e c a u s e  o f  t h f i r  c o n d i t i o n ,  s h o u l d  
i û i i o ~  a h i g h - p r o t e i n  d i e t .  

nned . - - - -  f i s h  ----- 
Ï t l r o c g h o u t  t h e  c o u n t r y  33% cif t h e  p e o p l e  q L i f 5 ~ i o n e d  s a i d  t h e y  had 

e a t e n  f r e s h  p r û d L i Z e  f r o m  t h e  s e a  t h e  d r y  b e f o r e  t h e  i n v e s t i g z t o r s  v i s i t  1 

a.nd i5?i had e a t e n  t i n n e d  f i s h  ( T a b l e  6 ) .  

T a b l e  ------- b : t h f  d a i l y  prote:n consunption a m j :  the f e a a l e  popuiation a! Vanuatu 
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T;ble ------- 7 : Constituents of the proteio-rich rations 

In town t h e  consumpt ion  of f r e s h  f i s h  and s h e l l f i s h  o n l y  c o n c e r n s  20Y. 
o f  t h 6  wcmen and i s  c o n s i d e r a b l y  l o w e r  t h a n  t h e  consumpt ion  of t i n n e d  f i s h  
( t i n  f i s h ) ,  which r e p r e s e n t s  6 0 %  o f  t h e  t o t a l  amount of r,sa p r o t e i n  
i n t a k e ,  even  t h a t  of the  c o n s u m p t i o n  o f  meat which a c c o u n t s  f o r  52% af  
t h e  d a i l y  p r o t e i n  r a t i o n  ( T a b l e  71 .  

Along t h e  s h o r e ,  t h e  wamen c o n s u m e r s  of f r e s h  s e a  food  r e p r e s e n t  42X 
o f  t h e  p o p u l a t i o n  i n c l u d e d  in t h e  s u r v e y ,  a s  opposed  t o  1 4 %  i n l a n d .  Among 
t h e  f o r m e r ,  f r e sh  f i s h  and s h e l l  f i s h  i c c a u n t  f a ;  51X of t h e  d a i l y  . r a t i o n  
of p r o t s i n ,  and i n  t h e  l a t t e r ,  27% ( T a b l e  7 ) .  Un t h e  o t h e r  h a n d ,  be i t  i n  ' ,  

s h o r e l i n e  a r e a s  o r  i n l a n d ,  f r e s h  p r o d u c s  mak,es u p  70% of ths o v e r a l l  h i g h  ':' 

p r o t e i n  f o o d  canáuined, w h i l e  t i n n e d  f i s h  c a m p T i s e s  3 0 % .  

or 

2 .  n a r k s t i n g  o f  s e a  p r o d u c e  

Accord ing  t o  t h e  f i r j 'h ing  c e n s u s ,  i n  1 9 8 3  between 15 and 32X of  t h e .  
f i s h i n g  p r o d u c t i o n  o f  t h e  a r c h i p e l a g o  Has s o l d ,  which c o r r e s p o n d s  t o  4 0 0  
t o  750 t a n n e s  worth be tween i 0 S  and  1 9 3  m i l l i o n  v a t a  (DCIVID, 1?85). S a l e s  
were  p a r t i c u l a r l y  dynamic w i t h  r e s p e c t  t o  l o b s t e r ,  which a c c o u n t e d  f o r  
a p p r o x i m a t a l y  d 5 %  of t h e  r e v e n u e  f rom t h e  marke t sd  p r o d u c e  i n  v i l l a g e s ,  
and t o  f i s h ,  o f  wich 23 t o  2 6 %  o f  t he  c a t c h  were  s o l d  ( T a b l e  8 ) .  

1gQd1g-i : Village fishing production in 1983 and i t s  marketing 

Har keted Produc t i  an 
Tata1 Praductian 

(tonnes) 
x to ta l  Ueight Value 

praducti on (tonnes) (iaillian V i )  

Fish 850 t o  1200 23 - 26 t9Q t o  500 15 t a  24(1)  
19 t a  3012) 

Octopus 53 t o  17 12 - 19 5 t a  14 1 t a  2 

................................................................................... 



- 20 - 

Loo5t.r 370 t o  720 48 - 53 180 to 330 90 t.3 l b 4  
Sea shells 670 t o  960 4 - I t  27 t o  106 0.a t o  5 . 2  
Tats1 p r o d u r t i o n  1900 to 3050 !5 - 32 40 t o  750 106 t g  1?3(1) 

120 t o  200(21 

(11  The k i i a  p r i c e  of f i s h  e á t i m a t s d  a á  VT.80 
( 2 1  The k f l o  p r i c e  of <.ish e s t i m a t e d  a s  VT!00 

, ., 

9 
-?. ( n e  i 9 5 4  c e n s u s  f i n d i n g s L ' > o n i y  r e l a t e  t o  + i s h  c a t c h e s .  They shaw t h a t  

84% a i  t h e  p r o d u c t i o n  Was f o r ~ s e l f - c o n s u m p t i o n  b y  t h e  f i s h e r m e n ,  12Z were  
s o l d  and 3:! w e r i  d o n a t e d .  I n  a l l  3 7 . 2  m i l l i o n  v a t u  were  s p e n t  b y  t h ?  
a r c h i p e l a g o ' s  r u r a l  p o p u l a t i o n  t o  p u r c h a s e  f r e s h  f i s h .  Around 1 7 %  of t h i s  
amaun t ,  i . e .  h . 4  m i l l i o n  v a t u  ( I j ?  went t o  t h e  v i l l a g e  a á s o c i a t i o n s  
s u p p a r t e d  b y  t h e  F i s h e r i e s  Depar tmen t .  3 0 . 8  m i l l i o n  r e t u r n e d  t o  t h e  
f i s h z r m e n  t h e m s e l v e s ,  a g a i n t s  a p p r o x i m a t e l y  309 t o n n e s  of f r e s h  f i s h  s o l d  
a t  ì n  a v e r a g s  of 100 v a t u  p e r  k i l o .  T h e s e . s a l e s  c o r r s s p o n d  t o  1 2 %  of t h e  
ovfrali p r o d u c t i o n  w h i c h  can  t h e r e f o r e  be eá t i íns ted  a t  2 , 5 6 7  t o n n e s  w h i r l ;  
i á  e x a c t l y  t w i c p  a s  much a s  t h e  1983 e s t i m a t e s  ( T a b l e  8 ) .  T h i s  d i f f e r e n c e ,  
we f e e ! ,  l i e s  i n  t h e  way t h e  s u r v e y  waá c 3 . r r i e d  o u t .  I n  1984  t h e  c a t c h  was 
r e c o r d e d  on a d a i l y  b a s i s ,  whereas  i n  1983 t h e  f i s h e r m e n  w e r e  e x p e c t e d  t o  
r 5 p l y  t o  the' q u e s t i o n  " h o w  many f i s h  d i d  you c a t c h  f a s t  week?".  M a s t  
p r o b a b l y  t h e y  p r i m a r i l y  g a v e  t h e  f i g u r e s  f o r  t h e  b i g g e s t  c a t c h e s ,  t h o s e  
r e ì d i l y  s a ! e a b l e ,  which c o u l d  e x p l a i n  t h e  h i g h  l e v e l .  o f  s a l e s ,  and o m i t t e d  
t h e  s m a l l e r  f i s h .  

_---__----__________------------------.------------------------------------- 
( 1 )  The a c t i v i t i e s  r e p o r t  f rom t h e  F i s h e r ' i e l i  D e p a r t m e n t  f a r  1984 s t a t e s  
t h a t  t h e  o v e r a l l  p r o d u c t i o n  w i t h i n  t h e  v i l l a g e  a s 5 a c i a t i o n s  amounted t o  
9 6 . 3  t o n n e s  of which 55%, b e i n g  53 t o n n e s ,  w e r e  s o l e l y  and e n t i r e l y  
consumed i n  r u r a l  a r e a á .  A v a l u e  of 6 . 4  m i l l i o n  v a t u  c o r r e s p o n d s  t o  an  
a v e r a g e  p r i c e  a f  VT.120 p e r  k i l o  o f  f r e s h  f i s h .  
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( I )  T h e  [ ; j i g  p r i c e  o f  f i á h  es t i lx ; ;a ted  aá  \)Ts:3(! 
( 2 )  Th2 k i l o  p r i c e  o f  f i s h  esti3ated aá VT100 

- ( 3 )  62.5:'. of t h e  p r o d l ; c t i o n  c o n á i á t . ã  of  shal1ow:water fish; ... , 

2 2 . 5 %  o f  t h e  d e e p - s e a  + ì á h :  and 15% f r e á n N a t e r  + i s h ,  
Ths mean w e i g h t  o f  a f i s h  has  been e á t i m a t s d  a t  9.À k g  
i n  s h a l l o w  w a t e r á ,  . 0 . 4  kg i n  deep w a t w r  and 0.05  k g  i n  f r e á h  

(4) Ï h e  mean w e i g h t  o f  0 . 2  k g  p e ~  f i s h  waá used f o r  c.a!cui .a t ing t h e  
w a t e r .  

marksted t a n n a g e .  
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- .  

i n  t z w n  a r i a s ,  t h e  l a s t  s u r v e y  on t h e  s u b j e c t  û f  c o n s u m p t i o n  was 
c a r r i e d  o u t  i n  1 9 7 5  (Ï.G. McGEE e t  al., I?a!j!. T h i s  r e v i a l e d  t h a t  
M g l a n e s i a n  f a m i l i e s  a l 1 û c a t . l  on a v e r a g e  73% o f  t h e i r  m û n t h l y  b u d g e t  t o  
f o o d  e x p e n d i t u r e ,  c u t  o f  w h i c h  r i c e  took f i r s t  p r i o r i t y  w i t h  32Y., f o l l a w e d  
b y  s u g a r  a n d  f o w i ,  15 .6% e a c h ,  a n d  t i n n e d  f i s h  w i t h  77;. F r e s h  m e a t ,  f r e s h  
i i s h  a n d  t i n n e d  m s a t  o n l y  t o o k  s p  2 t a  2 . 5 %  a i  t h e  m o n t h l y  f o o d  
e x p e n d i t u r e , .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(11 T h e  d e f i n i t i o n  of  h o u s e h o l d  f o r  t h e  1979 p o p u l a t i o n  c z n s u s  was g i v e n  
a s  S e i n g  " a 1 1  t h e  p e r s o n 5  l i v i n g  u n d s r  t h e  saíiie T o o f  o r  i n  n e i g h b o u r i n g  
b u i l d i n g s  a n d  t a k i n g  a t  ! e a s t  o n e  c o m m u n a l  meal t o g e t h e r  p e r  d a y " .  
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. .  .- 7 . 2 e ã t r l c t i o n s  op. t k i  ~ ~ n - ~ ~ - * - ~ .  3 s : l l p L A ~ n  .and i n3 rke t ing  at: s z z  p r a d u c z  

' M .  H U N G ' -  , i n v e s t i g a t i o n s  anti t h o s e  of t h e  f i s h i n g  c e n á u s  r e v e a l e d  t h a t  
i i a t a r y  h a b i t s  s u f f e r  f r o m  a m a r i n e  p r o t o i n  d e f i c i e n c y  iit t h a á s  a r e a á  
;;rh.:re popu! .at ions a r e  i n v o l v e d  i n  l i t t l e  o r  n o  f i s h i n g  a c t i v i t i e s ,  which 
i s  p a r t i c u ! . a r ; y  t h e  c a s e  i n l a n d ,  i n  towná and i n  s o n e  shore  ar2a.ä :r,i.;sc.e 
t h e r e  i s  n o  t r a d i t i o n i l  f i s h i n g  d s s p i t e  generaily f a v o u r a b l e  c o n d i t i o n s .  
Ï h g  p r i n c L p a 1  f a c t a r á  i i ; r , i t i n g  th: consumpt ion  a i  f i s h  a r e  t h e  cl is tanc: ,  
3 e  i '  p l t j / a L L a l  - L . s  -;-  o r  c u l t u r a l  , + r o a  p ,  - - - - 'uc t i . - -  v u  _I I  s i t e s  and  u r b a n  l i f e s t y l e .  The 
r z c ~ n t  i j s ~ e ! a p m e n t  o f  v i l l a g e  i i ã i l i n g  a á á o c i a t i a n á  i s  d e i i n i t s l y  a k e y  
componen t  i n  t h 2  g radua !  p r o í z s s  of s o l v i n g  t n e  p r o t e i n  d e t : i c i s n í y  
s r z b i o m á  s s p e r i 2 n c s d  b y  á o n e  i s l a n d e r s .  Given t h e  p r e s e n t  n e t w o r k  O ?  razads 
3.nd t h e  p o p u l a t i o n  d i s t r i b u t i o n  [ F i g .  2 1 ,  i t  a p p e a r s  un! ike ly  t h a t  t h e  
v i l l a g e  f i í h i n y  a á á a í i a t i o n á  w i l l  be a b l e  t o  f i l l  i n  t h e  n 5 a r  f u t u r e  a l l  
t h i  demand f a r  ma;-irr p r a t e i n á  among t h e  islanders. F r e s h  f i s h  i s  a 
p a r t i c u l z r i y  p s r i s h a b l s  p r o d u c t  i n  á u c h  i n t e r t l a p i c a l  i a t i t u d e s j  i n a r e o v e r  
t h e  n e e d  t a  p r o v i d e  c u s t o m e r á  w i t h  q u a l i t y  p r o d u c e  imposeá  s e r i o u á  
r e z t r i c t i c n s  an t h e  d i á t ; i b u t i o n  nst:.ro;k. T h e r e  a r z  t a o  á o ! u t i o i t s  t o  t h e  
problem : 

- e i t h e r  ar ,  i n C r s a á 5  i n  t h e  ;:umber of f i s h i n g  a s s o c i a t i o n á  
- a Í  an e : ;pans i an  o f  t h e  m a r k e t i n g  a r e a  c o v e r e d  b y  e a c h .  
The s t u d i e s  u n d e r t a k e n  b y  8 R O U A 3 D  a n d  G R A N D P E 2 R i N  ( i 9 8 3  and 1 9 8 4 )  

áhawed t h a t  t h e  f i r á t  o p t i o n  would be d i f f i c u l t  t a  p u t  i n i g  p r a c t i c e  a s  
t h e  r s á o z r c e s  a l o n g  t h e  r g e f  s l o p s  a r e  o n l y  l imi t . zd  and s s i ? s i t i v z  t o  ait;/. 
i n t e n s i c e  e x p l . a i t a t i o n  b e c a u s e  of t h 2  á í z r c i t y  a i  nutritioná s a l t s  l n  t h e  
w a r i n e  e n v i r o n m e n t  e x p l o i t a b l e  b y  m a n ( l 1 .  Expanding t h e  s c o " ~  Y '  of  ireski 
f i s h  network d i s t r i b u t i o n  a r o u n d  t h e  i s l a n d s  c a n  be e f i e c t e d  i n  t h r s e  
d i f f e r e n t  s a y s  : 

- b y  d e v e l a p i n g  and i n p r o v i n g  t h e  r o a d  network i n  o r d a r  tcr r e d u c e  
t r a n s p o r t  t ime  from t h f  c f i l a a d i n g  base  f a r  f i á h  t a  t h 2  n a r k s t i n g  p o i n t s ;  

- b y  p r o v i d i n g  s a c h  a s ã a c i a t i a n  w i t h  a c o l d - s t a r a g a  i n s t a l l a t i o n  t o  
e n a b l e  t h s  c a t c h  t a  be k e p t  f e r  s e v e r a l  d a y s ;  

- b y  i n t r o d u c i n g  z n d  t h e n  e x t e n d i n g  methodá of  á f i a k i n g  and d r y i n g  f i s h .  

The f i r s t  á a l u t i o n  would be  d i f f i c u l t  t o  p u t  i n t o  e f f e c t  over  t h e  
s h o r t  and medium te rm .2á i t  r e q l ; i r e s  s u b s t a n c i a l  f i n a n c i a l  i n p u t s ,  t h e  
i m p l e n e n t a t i o n  of which i s  t h e  r e s p o n á i b i l i t y  a i  t h e  l a c a 1  gaverf iment  
c o u n c i l s .  The áecond i á  a l ã a  very c a s t i y  and r e q u i r e s  s y á t z m a t i c  
l a a i n t e n a n c e  o f  t h e  r e i r i g e r a t i a n  p l a n t  a n d  g e n s r a t o r  u n i t  s u p p l y i n g  t h e  
p a s s r  f a r  i t .  Smoking and d r y i n g ' a p p e a r  t o  be t h e  mast  s u i t a b l e  s o l u t i o n á .  
D u r i n g  a v i s i t  t a  Vanua tu  H. V G N  P E L  115'561, an FAO e x p e r t  áhowed haw 
s:xoked f i s h ,  cooked f i r s t  f o r  30 m i n u t e á  i n  sea  w a t e r  s e a s o n e d  w i t h  
c o c o n u t  f l e s h ,  t h e n  s h r e d d e d  a n d  s t a r e d  i n  c a r e f u l ! \ /  se3!ed b o t t l e ,  c a u l d  
keep f a r  a v e r  six months  w i t h o u t  much . a l t e r a t i c n  a i  t h e  b a c t e r i a l  
í h a r a í t ? r i s t i c s  of i t s  f l e á h ,  i n  spite of a c c a s i a n a !  b r i e f  e x p o s u r e s  t o  
a i r .  
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L e f t  who le ,  smoked  f i 5 h  w i l l  keep p t t r f e c t l y  f o r  one  o r  two weeks under 
s i m i l a r  c l i m a t i c  c o n d i t i o n s  t o  t h o s e  found  i n  V a n u a t u ,  s N b j e c t  t o  i t  b e i n g  
p r o t e c t e d  f rom t h e  e l e m e n t s .  Beyond t h i s  p e r i o d  i t  o n l y  r e q u i r e s  t û  r e p e a t  
t h e  smoking p r o c e s s  i n  o r d e r  t o  keep i t  long t t r .  Eecause  of i t s  good 
s t o r a g e  and t r a n s p o r t  p o t e n t i a ! ,  smoked f i s h  c o u l d  e a á i l y  be s o l d  i n  any 
v i l l a g e  s t a r e ,  however r e m o t e  a n d  removed from t h e  c o a s t .  Smoked f i s h  më.y 
be e a t e n  c o l d  o r  w a r m e d  u p  i n  a few m i n u t e s .  I t  g o e s  we!! N i t h  !ap!an P l  

r i c e  a n d  soup. 
D r y i n g  is a form of c o n s e r v a t i o n  which h a s  r a i s e d  a l o t  of i n t e r e s t  

o v e r  t h e  l a s t  feh' y e a r s  i n  many Gceàri ic  c o ü n t r i e s  such  a s  F i d j i  and Papua  
N E %  -Gc;inea. New t e c h n i q u e s  h a v e  been deve loped  f o r  s a l t i n g  and d r y i n g  
f i s h .  A t  a ve ry  l o r ;  cos t  i t  i s  p o s s i b l e  t o  k e f p  t h e  f i s h  i n  p e r f e c t  
c o n d i t i o n  f o r  s i x  n o n t h s ; .  FGr i n s t a n c e  i n  Papuà New Guinea  f i l l e t  o f  
t i l a p i a ,  s a l t e d  and then smoked i n  t h e  v i l l a g e s  a l o n g  t h e  s h o r e  of t h e  
S f p i k  r i v e r  i s  s o l d  a t  h a i f  t h e  p r i c e  of " t i n  f i s " .  From a ' n u t r i t i o u s  
p o i n t  o f  v i ew,  smoked o r  d r i e d  f i s h  i s ,  f o r  t h e  ssme ssiljht of f r e s h  f i s h ,  
much r i c h e r  i n  p r o t e i n s ,  m i n e r a l  s a l t s  and v i t a m i n s  t h a n  t h e  f r e s h  p r o d u c t  
(JARDIN and CROSNIER, 19751. 

Ï h e  Mela 'nesian p o p u l a t i o n  o i  t h e  u rban  a r e a s  r ema iná  a poor  consjumer 
o f  4 r s s h  f i s h ,  g i v i n g  f a r  g r e a t e r  p r e f e r e n c e  t o  t i n n E d  f o c d s .  G r a n t e d  
t h e s e  a r e  somewhat c h e a p e r  t h a n  f r e s h  f i s h .  A t  t h e  b e g i n n i n g  o $  1 9 5 4 ,  a i t h  

banit; ,  and 275 grams of r e d  s n a p p e r .  j u s t  abou t  e v e r y t h i n g  i s  e d i L ' -  . Y A c  i n  
t i n  f i s ! ' ,  which i s  n o t  t h e  C S S E  o i  f r e s h  f i s h  i n  which t h e  e d i b l e  p a r t s  

s n l y  fo;m h a l f  t h e  t o t s !  w e i g h t  a c c o r d i n g  t o  n u t r i t i o n i s t  (JfiRDIW a n d  
C R O S h I E R !  19751. S o  a t  a c o s t  20  v a t u ,  a t i n  of f i s h  h o i d s  O6 grams cf  
p r o t e i n ,  b o n i t o  40 g r a m s  and ned s n a p p e r  54 grams .  i n  t e r m s  of c a l o r i e s  
the;€ i s  an even m o ~ e  m a r k e d  d i f f e r e n c e :  775 c a l o r i e .  i n  " t i n  + i s ! ' ?  J5!:i 
c a l o r i e s  i n  b o n i t a  a n d  130'calaries i n  t h e  r e d  s n a p p e r .  T h e r e f o r e  t i n n e d  
f i s h  i s  a müch more e c o n o m i c a i  + G o d  t h a n  f r e s h  f i s h  2 n d  g i v e n  t h e t  5 0 %  c i  
t h e  . w o r k i n g  Melaneá ian  p o p u l a t i o n ,  i n  t h E  p r i v a t ?  s e c t g r ,  was e a r n i n g  i n  
1483 l e s s  t h a n  l t i , 0 0 0  v a t ü  p e r  m o n t h ,  w i t h  25% g e t t i n g  wzges b ~ l n w  4,C 
v a t u  ( Q U I L L E ,  ! 9 3 5 ) ,  I t  i s  n o  wcnder  t h a t  " t i n  f i s i i  s o  p a p u l a r !  

8 0  va '# '  a f a m i l y  c o u l d  b u y  456  g r a R s  of t u n a  i n  b r i n e ,  450 grzms c i  

ii 
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