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1  . INTRODUCT I ON 

1.1  S t a g e s  i n  t h e  deve lopmen t  of a management r e g i m e  

A1 l f i s h e r i e s  mus t ,  a t  l e a s t  t h e o r e t i c a l l y ,  pass t h r o u g h  a 
f o u r  s t a g e  p r o c e s s  i f  t h e y  are t o  b e  managed on t h e  b a s i s  o f  
t h e  b e s t  a v a i  l a b 1  e s c i e n t i f i c  and s o c i o e c o n o m i c  i n f o r m a t i o n .  
T h e s e  s t a g e s  i n c l u d e  t h e  a p p r a i s a l  of a n  unf i s h e d  r e s o u r c e ,  t h e  
deve lopmen t  of t h e  f i s h e r y ,  m o n i t o r i n g  of t h e  f i s h e r y  and 
p e r i o d i c  or c o n t i n u o u s  a s s e s s m e n t  of t h e  s t a t u s  of t h e  
r e s o u r c e s .  

A p p r a i s a l ,  i n  e s s e n c e ,  i n c l u d e s  a l l  of  t h e  e x p l o r a t o r y  
f i s h i n g  a c t i v i t i e s  which h a v e  c h a r a c t e r i z e d  t h e  e f f o r t s  of many 
d e v e l  oprnent a g e n c i  es o v e r  t h e  p a s t  f e w  d e c a d e s .  Cl e a r l  y ,  
f i s h e r y  a p p r a i s a l s  h a v e  been  a n  ongo ing  p r o c e s s  e v e r  s i n c e  
p e o p l e  f i r s t  v e n t u r e d  n e a r  t h e  s h o r e s  o f  l a k e s ,  s t r e a m s  or seas 
i n  s e a r c h  of f o o d  and t h e r e  a r e  now v e r y  few f i s h e r i e s  which 
h a v e  n o t  y e t  been f u l l y  a p p r a i s e d .  I n  t h e  c o n t e n t  of t h e  S o u t h  
P a c i f i c  r e g i o n  t h e  a c t i v i t i e s  aimed a t  d e v e l o p i n g  f i s h e r i e s  f o r  
t h e  h i  t h e t - t o  u n u t i  l i s e d  or u n d e r u t i  1  i s e d  deep-dwel l i n g  s n a p p e r s  
and g r o u p e r s  a r e  an  example  of a  f i s h e r y  a p p r a i s a l .  Market  
r e s e a r c h  is, a l s o  an  i m p o r t a n t  p a r t  of a n  a p p r a i s a l .  

Where i n i  t i  a1  a p p r a i  s a l 5  are f a v o u r a b l e ,  development  o f  
Â ¥ f i s h e r i e  u s u a l l y  f o l l o w s .  On a  g l o b a l  b a s i s  t h e r e  are now 
v e r y  few f i s h e r i e s  which a r e  n o t  y e t  e x p l o i t e d .  Those t h a t  are 
u n e x p l o i t e d  o r  a r e  o n l y  l i g h t l y  e x p l o i t e d  and t h u s  p r o d u c i n g  
less t h a n  t h e i r  maximum b i o l . o q i c a l  p o t e n t i a l ,  u s u a l l y  f a l l  i n t o  
t h e s e  c a t e g o r i e s  f o r  ec:onomic: r e a s o n s ,  i n  t h a t  t h e  costs  of 
f i s h i n g  a n d / o r  o f  t r a n s p o r t i n g  t h e  c a t c h  t o  market  a r e  
u n e c o n o m i c a l l y  h i g h  o r  t h a t  t h e  l o c a l  m a r k e t s  are o v e r s u p p l i e d  
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;rid t h e  c a t c h  t h e r e f o r e  a1  n~ost 
f i s h e r i e s  o f  t h e  S o u t h  P a c i f i c  
a1 t h o u g h  t h e r e  a r e  e x a m p l e s  
c lose  t o  major u r b a n  c e n t r e s .  

w o r t h l e s s .  Many of t h e  c o a s t a l  
r e g i o n  f a l l  i n t o  t h i s  c a t e g o r y ,  

of  i n t e n s i v e '  l o c a l  e x p l o i t a t i o n  

I f  a  f i s h e r y  is d e v e l o p e d  or is i n  t h e  p r o c e s s  of  
d e v e l  o p i  ng i t s h o u l d ,  u n d e r  . i d e a l  c i r c u m s t a n c e s ,  be  
c o n t i n u o u s l y  m o n i t o r e d  i n  terms of  t h e  t o t a l  c a t c h ,  c a t c h  r a t e s  
a n d  c a t c h  c o m p o s i t i o n  a n d  i n  terms o f  e c o n o m i c  f a c t o r s .  
Unf o r t u r i a t e l y ,  t h e r e  are r e l a t i v e l y  few f i s h e r i e s  on a g l o b a l  
b a s i s  f o r  which  m o n i t o r i n g  h a s  e x t e n d e d  b a c k  o v e r  a n y  
s i g n i f i c a n t  p e r i o d  o f  t i m e  a n d  f o r  m o s t  o f  t h e  w o r l d ' s  
f i s h e r i e s  n e i t h e r  c u r r e n t  n o r  h i s t o r i c a l  d a t a  are a v a i  l a b l e .  
R e a s o n s  f o r  t h e  l a c k  o f  d a t a  i n c l u d e  t h e  h i g h  costs of  t h e  da ta  
a c q u i s i t i o n  p r o c e s s ,  r e t i c e n c e  o f  d e a l e r s  and  f i s h e r m e n  t o  
d i v u l g e  i n f o r m a t i o n  w h i c h  c o u l d  b e  of a s s i s t a n c e  t o  t h e i r  
c o m p e t i t o r s  or t o  tax c o l l e c t o r s  a n d ,  m o s t  o f t e n ,  a l a c k  of  a n y  
c:l e a r  p e r c e p t i o n  of  t h e  p o s s i b l e  v a l u e  of  s u c h  r e c o r d s .  The 
l a t t e r  p o i n t  is n o t  s u r p r i s i n g  b e c a u s e  i t  is o n l y  i n  t h e  p a s t  
30 y e a r s  t h a t  s i g n ]  f  i c a n t  use h a s  b e e n  made of s u c h  i n f o r m a t i o n  
i n  t h e  d e v e l o p e d  c o u n t r i e s  a n d  o n 1  y i n  t h e  l a s t  d e c a d e  t h a t  t h e  
c r e d i b i  l i t y  o f  t h e  a g e n c i e s  which  use such d a t a  have b e e n  
w i d e l y  r e c o g n i z e d .  

The f i n a l  s t a g e  l e a d i n g  up t o  management o f  a  f i s h e r y  is 
t h a t  o f  a s s e s s i n g  t h e  s t a t u s  of  a  r e s o u r c e .  The  p r i n c i p a l  
q u e s t i o n  t o  b e  a s k e d  is w h e t h e r  or n o t  t h e  r e s o u r c e  is 
p r o d u c i n g  its o p t i m a l  b i o l o g i c a l  l y- or e c o n o m i c a l l y - s u s t a i n a b l e  
y i e l d  a n d  i f  t h i s  is n o t  so ,  w h e t h e r  t h e  r e s o u r c e  is u n d e r -  or 
o v e r - f  i s h e d .  The w h o l e  q u e s t i o n  of t h e  n e e d  f o r  s t o c k  
a s s e s s m e n t s  is c o n c i  se- l  y  r e v i e w e d  b y  G u l l  a n d  ( 1983a) , t o g e t h e r  
w i t h a  b r i e f  o u t l i n e  o f  t h e  . s c i e n t i f i c  b a s i s  f o r  c u r r e n t  
m e t h o d s ,  a n d  t h i s  p a p e r  i s  recommended t o  t h o s e  who h a v e  n o  
f o r m a l  t r a i n i n g  i n  : t h i s  f i e l d .  

I r r e s p e c t i v e  o f  t h e  s t a t u s  of a r e s o u r c e ,  management 
o p t i o n s  a r i s e  a n d  d e c i s i o n s  n e e d  t o  b e  t a k e n ;  f o r  e x a m p l e ,  o n  
w h e t h e r  o r  not .  more  i n v e s t m e n t  is  r e q u i r e d  o r  more c o n t r o l s  
s h o u l d  b e  p l a c e d  o n  a f i s h e r y .  Management m e a s u r e s  n e e d  t o  b e  
b a s e d  on a v e r y  w i d e  a r r a y  of o f t e n  conf  l i c t i  n q ,  b i ~ ~ l ~ g i ~ a l ,  
s o c i a l ,  economic  a n d  p01 i t i c a l  c o n s i d e r a t i o n s  a n d ,  i f  t h e  
r e s . o u r c e  is s h a r e d  w i t h  a d j a c e n t  c o u n t r i e s ,  m i g h t  a l s o  h a v e  
i n t e r n a t i o n a l  i m p l i c a t i o n s .  

1.2 R e s o u r c e  a p p r a i  sa l  s a n d  f i s h e r y  d e v e l o p m e n t  

I n  t h e  c o n t e n t  o f  t h e  S o u t h  P a c i f i c  r e g i o n  t h e  b a s i c  
c ippra i  sa l  -of r e s o u r c e s  has. t o  a large  e x t e n t  . b e e n  a c c o m p l i s h e d  
o v e r  t h e  p a s t ,  f e w  t h o u s a n d  y e a r s  and  t h e s e  a p p r a i s a l s  are 
e m b o d i e d  w i t h i n  t h e  t r - a d 1  t i  o n a l  knowledge  and sealore  t h a t  h a s  
b e e n  p a s s e d  down o v e r  t h e  g e n e r a t i o n s .  However, t e c h n o l o g i c a l  
i n n o v a t i o n s  a l s o  l e a d  t o  a n e e d  f o r  r e a p p r a i s a l s  o f  f i s h e r i e s  
when p r e v i o u s 1  y  u n a v a i  l a b l  e r e s o u r c e s  a r e  made a c c e s s i b l e  as a  
t- esul t of a  t e c h n o l  o g i  c a l  d e v e l  opment.  For e x a m p l e ,  t h e  
d e v e l  opment  of mndern p u r s e  s e i n i n g  t e c h n o l o g y  i n  c o n j u n c t i o n  
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- w i t h  f  i s h - a t t r a c t i o n  d e v i c e s  a p p e a r s  t o  h a v e  d r a m a t i c a l  l y  
i n c r e a s e d  t h e  h a r v e s t  o f  s k i p j a c k  t u n a  f r o m  t h e  S o u t h  P a c i f i c  
r e g i o n  b y  o p e n i n g  up f i s h e r i e s  i n  areas which were p r e v i o u s l y  
c o n s t r a i n e d  by  a l a c k  o f  b a i t f  i s h .  

Even r e l a t i v e l y  i n e f f i c i e n t  f i s h i n g  m e t h o d s  c a n  exert a 
s i g n i . f i c a n t  m o r t a l i t y  i n  a  f i s h  s t o c k  and  i t  is m o s t  i m p o r t a n t  
t h a t  i t  b e  r e c o g n i z e d  t h a t  hicj!-.ly e f f i c i e n t  modern t e c h n o l o g i e s  
c a n  o f t e n  r a p i d l y  b r i n g  s t o c k s  i n t o  a n  o v e r f i s h e d  c o n d i t i o n .  
I t  is t h e r e f o r e  e s s e n t i a l  t h a t ,  e v e n  i n  t h e  e a r l y  s t a g e s  o f  
d e v e l o p m e n t  , t h e  b i o l o g i c a l  a n d  e c o l o g i c a l  l i m i t a t i o n s  o f  a n y  
n a t u r a l  s y s t e m  must  b e  b o r n e  i n  mind.  F o r  e x a m p l e ,  t h e r e  a re  
clear  l i m i t s  t o  t h e  t o n n a g e  o f  f i s h ,  c r u s t a c e a n s  a n d  m o l l u s c s  
or o t h e r  e d i b l e  o r g a n i s m s  w h i c h  c a n  b e  removed f rom a coral 
r e e f  e a c h  y e a r  w i t h o u t  c a u s i n g  a l o n g - t e r m  d e c l i n e  i n  
p r o d u c t i o n  f r o m  t h e  e n t i r e  system. T h i s  is b e c a u s e  t h e  r e e f  is 
f u n c t i o n a l l y  a s y s t e m  w h i c h  e i t h e r  c a p t u r e s  l i g h t  e n e r g y  by 
p h o t o s y n t h e s i s  or e n t r a p s  l i v e  or d e a d  o r g a n i c  matter by 
f i l t e r i n g  i t  f r o m  t h e  w a v e s  or c u r r e n t s  which pass o v e r  t h e  
reefs. Both  o f  t h e s e  a c t i v i t i e s  are l a r g e l y  a f u n c t i o n  o f  t h e  
a r e a  ' o f  a p a r t i c u l a r  r e e f  a n d  n o  amount  of " d e v e l o p m e n t  work"  
w i l l  p e r s u a d e  t h e  r e e f  t o  e n t r a p  more b a s i c  e n e r g y  or t o  p a s s  
i t  a l o n g  t h e  f o o d  c h a i n  more e + f i c i e n t l y .  

-A d i f f e r e n t  a s p e c t  o f  t h e  1 i m i t a t i o n s  of r e s o u r c e s ,  w h i c h  
c a n n o t  b e  o v e r e m p h a s i s e d ,  is t h a t  i t  is w e l l  e s t a b l i s h e d  ( e . g .  
G u l l a n d  1 9 8 3 a )  t h a t  t h e  h a r v e s t  t h a t  c a n  b e  t a k e n  f r o m  a 
p a r t i c u l a r  r e s o u r c e  i n c r e a s e s  f r o m  z e r o  i n  r e s p o n s e  t o  f i s h i n g  
e f f o r t ,  r e a c h e s  a maxirrtum a n d  t h e n  d e c l i n e s  b a c k  t o  z e r o  a t  
v e r y  h i g h  l e v e l s  o f  f i s h i n g  e f f o r t .  The c u r v e  d e s c r i b i n g  t h i s  
is r o u g h l y  b e l l  s h a p e d  ( a  p a r a b o l a )  a n d  a c o r o l l a r y  of t h e  
s h a p e  o f  t h e  c u r v e  is t h a t  i f  t h e  c a t c h  is  d i v i d e d  b y  t h e  
e f f o r t ,  t h e  c a t c h  p e r  u n i t  o f  e f f o r t  w i l l  d e c l i n e  f r o m  a v e r y  
h i g h  v a l u e  a t  n e g l i g i b l e  e f f o r t  l e v e l s  t o  v e r y  l o w  v a l u e s  a t  
h i g h  l e v e l s  o f  e f f o r t .  D e p e n d i n g  upon t h e  s h a p e  of t h e  curve, 
when t h e  maximum a n n u a l  h a r v e s t  is b e i n g  t a k e n ,  t h e  c a t c h  p e r  
u n i t  o f  e f f o r t  w i l l  h a v e  d e c l i n e d  t o  o n e  h a l f  or o n e  t h i r d  o f  
t h e  i n i t i a l  v a l u e s .  T h i s  is i l l u s t r a t e d  i n  F i g .  Â¶a  b. 8t c. 

A s  a n  e x a m p l e  o f  t h e  f o r e g o i n g ,  c o n s i d e r  t h e  a p p r - a i s a l s  o f  
t h e  s n a p p e r  and g r o u p e r  f  i s h e r i  es of t h e  "deep  r e e f  " which are 
c u r r e n t l y  b e i n g  c o n d u c t e d  b y  t h e  S o u t h  P a c i f i c  Commission a n d  
o t h e r  a g e n c i e s  ( C r o s s 1  a n d  and Grandpe t - r in  19B0, G r a n d p e r r i n  a n d  
B r o u a r d  1 9 8 3 ) .  When t h e  a p p r a i  sal  s commenced, h a r v e s t s  o n  
h a n d r e e l s  a v e r a g e d  a s  much a s  9.6 k g / l  i n e  h o u r  i n  t h e  best 
areas  and  5 .4  k g / l i n e  h o u r  i n  a l l  a r e a s  ( B r o u a r d  a n d  
G r a n d p e r r i n  1985).  T h e  f a c t s  o-f f i s h e r y  l i f e  d i c t a t e  t h a t  
t h e s e  Fates w i l l  f a 1  l t o  o n e  h a l f  o r  less when t h e  f i s h e r y  is 
f  u l  l y  d e v e l o p e d .  I t  i s  i m p e r a t i v e  t h a t  economic  p l a n n e r s  u s e  
t h e s e  lower v a l u e s  when p l a n n i n g  f o r  t h e  d e v e l o p m e n t  o f  a 
f i s h e r y .  U n f o r t u n a t e l y ,  t h i s  is o f t e n  n o t  t h e  case - r e s u l t i n g  
i n  a f i s h e r y  becoming o v e r c a p i t a l i z e d ,  i n  i n t e n s e  c o m p e t i t i o n  
f o r  t h e  r e m a i n i n g  r e s o u r c e  a n d  a c o n s e q u e n t  f a i l u r e  o f  t h e  
leas t  e f f i c i e n t  o p e r a t o r s .  
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l g u r e  1 .  S e q u e n c e  o f  f i g u r e s  l l l u s t r a t  i n g  t h e  b a s i c  c o n c e p t s  
u n d e r l y i n g  w p r o d u c t i o n w  o r  w s u r p l u s  y i e l d n  c u r v e s .  N o t e  t h a t  t h e  
c u r v e s  a r e  n o t  n e c e s s a r i l y  i: r f e c t  p a r a b o l a s  and  may b e  s k e w e d  t o  
e i t h e r  s i d e .  

g r e a t e s t  annual  i n c r e a s e  
/ 

reached \\ 
Stock abundance o r  Biomass 

F i g  l a )  C u r v e  l l l u s t r a t  I n g  t h e  r e l a t  i onsh  i p  be tween  s t o c k  abundance  
o r  b lomass  ( B )  and t h e  a n n u a l  I n c r e a s e  ( I n  w e i g h t )  I n  t h e  b l omass  o f  
t h a t  s t o c k .  When t h e  b l omass  I s  z e r o  t h e r e  can  be n o  I n c r e a s e  a n d  
when It I s  low t h e r e  can be v e r y  1 I t t l e  i n c r e a s e  because  t h e r e  a r e  t o o  
f ew  b r e e d i n g  s t o c k  t o  p r o d u c e  s u f f i c i e n t  eggs and t o o  few I n d i v i d u a l s  
wh i ch  can grow. When s t o c k s  r e a c h  t h e i r  maximum p o s s i b l e  b f o m a s s  
( B m a x )  t h e y  become l l m i  f e d  b y  t h e i r  f o o d  r e s o u r c e s ,  s t a r v e  and  c a n  
n e i t h e r  grow n o r  r e p r o d u c e .  T h e r e f o r e ,  I f  a  s t o c k  i s  r e d u c e d  t o  a b o u t  
o n e  h a l f  o f  I t s  g r e a t e s t  p o s s l b  l e  b l o m a s s  t h e  a n n u a l ,  r e m o v a b l e ,  
i n c r e a s e  I n  b l omass  w l l  l be max im ised .  The annua l  I n c r e a s e  I n  b l o m a s s  
I s  r e f e r r e d  t o  as  t h e  " s u r p l u s  p r o d u c t i o n n  and  I f  t h i s  amount  I s  
removed  t h e  I n l t i  a1 b l omass  o r  s t o c k  abundance w i l  l r e m a i n  unchanged. 
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Amount of fishing effort ( f )  

F i g .  1b) The c a t c h  p e r  u n i t  o f  e f f o r t  < C / f )  I s  r o u g h l y  p r o p o r t  i o n a l  
t o  b l o m a s s  and ,  l i k e  t h e  b l o m a s s ,  d e c l i n e s  when f i s h i n g  e f f o r t  ( f  

i n c r e a s e s ;  b e i n g  a t  a  maximum when f i s h i n g  e f f o r t  I s  v e r y  l o w  a n d  
b iomass  1s h i g h  and d e c l  l n l n g  t o  z e r o  when b lomass I s  r e d u c e d  t o  ze ro .  
When t h e  s t o c k  I s  p r o d u c i n g  t h e  g r e a t e s t  p o s s i b l e  y i e l d  t h e  C / f  w i  l l 
h a v e  d e c l i n e d  t o  abou t  one  h a l f  o f  i t s  I n i t i a l  v a l u e  <C/ fmax) .  I f  t h e  
r e l a t i o n s h i p  be tween C / f  and f I s  n o t  l i n e a r  t h e  maximum s u r p l u s  y i e l d  
w i l l be p roduced  when C/f  dec l l n e s  t o  be tween 0.33 and 0.50 o f  C / fmax -  

Amount of  f i s h i n g  effort ( f )  

F i g  1 c )  The p r o d u c t i o n  c u r v e  I s  t h e  p r o d u c t  o f  t h e  amount o f  f i s h i n g  
( f )  and t h e  c a t c h  p e r  u n i t  o f  e f  f o r t  ( C / f )  and r i s e s  f rom z e r o  when 
f i s h i n g  i s  z e r o  t o  a  maximum when t h e  c a t c h  p e r  u n i t  o f  e f f o r t  ( a n d  
b l omass )  a r e  r e d u c e d  t o  a round  one h a l f  t o  one t h i r d  o f  t h e  o r i g i n a l  
magn I t u d e .  
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2. MANAGEMENT 

I n  t h e  S o u t h  P a c i f i c  r e q i o n  many of t h e  coastal f i s h e r i e s  
are now r e a c h i n g  f u l l  d e v e l o p m e n t .  The p a s t  d e c a d e  w a s  a t i m e  
when e f f o r t s  w e r e  s p e n t  o n  a p p r a i s a l s  of d e e p - w a t e r  f i s h  s t o c k s  
a n d  now m a j o r  e f f o r t s  are b e i n g  d i r e c t e d  t o w a r d s  d e v e l o p i n g  t h e  
i der8t.i f i e d  r e s o u r c e s .  

She-pard a n d  d a r k  (1984) a n d  Fakahau a n d  S h e p a r d  (1986) 
p r o v i d e  good c o v e r a g e  o f  t h e  d e v e l o p m e n t  of  f i s h e r i e s  i n  t h e  
r e g i o n .  T h e s e  t w o  r e p o r t s  i d e n t i f i e d  a d e f i n i t e  move by 
c o u n t r i e s  t o w a r d s  f i s h e r i e s  management.  A s  a r e s u l t  of  t h e  
r a p i d  p r o g r e s s  of  d e v e l o p m e n t ,  many c o u n t r i e s  now h a v e  s t r o n g  
n e e d s  f o r  m o n i t o r i n g  a n d  c o n t i n u o u s  a s s e s s m e n t  o f  the s t a t u s  of  
t h e  r e s o u r c e s  t h r o u g h  r e s e a r c h  ( F a k a h a u  a n d  S h e p a r d  1986). 

T h e  p u r p o s e  of  management is t o  impose  f o r m s  o f  c o n t r o l  on  
a f i s h e r y  i n  ways  t h a t  e n s u r e  t h a t  i t  w i l l  c o n t i n u e  t o  y i e l d  
n e t  b e n e f i t s  t o  t h e  communi ty  i n  a c c o r d a n c e  w i t h  n a t i o n a l  g o a l s  
(Lawson .l984 1 . F i s h e r i e s  management is r e l a t i v e l y  new t o  t h e  
r e g i o n  i n  t e r m s  o f  e c o n o m i c  d e v e l o p m e n t  and  few g o v e r n m e n t s  
have y e t  e x e r c i s e d  s i g n i f i c a n t  m e a s u r e s  o f  c o n t r o l  o n  t h e  
e x p l o i t a t i o n  o f  t h e i r  f i s h e r i e s  r e s o u r c e s .  

C u s t o m a r y  r i g h t s  o v e r  sea areas  a r e  comnion i n  t h e  r e g i o n ,  
and  o f  t e n  s i g n i f y  o w n e r s h i p  and  j u r i s d i c t i o n  o v e r  a n  a r e a  more 
t h a n  r i ghts o v e r  f  i s h e r i  es r e s o u r c e s .  C u s t o m a r y  r i g h t s  are 
b e i n g  r e i n f o r c e d  by ~ o v e r n r r i e n t  l e g i s l a t i o n  i n  F i j i .  T h e s e  
r i g h t s  are  w i d e l y  r e c o q n i z e d  i n  Solomon I s l a n d s  a n d  Papua N e w  
G u i n e a .  Cook I s l a n d s  h a s  r e p l a c e d  c u s t o m a r y  r i g h t s  w i t h  town 
c o u n c i l s  a n d  W e s t e r n  Samoa has c u s t o m a r y  r i g h t s  b u t  t h e y  h a v e  
b e e n  much e r o d e d .  Tonga is e x c e p t i o n a l  i n  t h e  r e g i o n  i n  h a v i n g  
open  access f  i ~ . h e r i e s .  

I t  is d e s i r a b l e  t o  h a v e  a  management r e g i m e  b e c a u s e  i t  
c a n ;  

( 1 )  p r o v i d e  a me-an5 o f  p r e v e n t i n g  c o n f l i c t s  bet .ween u s e r s  
of r e s o u r c e s  a n d  b e t w e e n  u s e r s  a n d  owners  o f  r e s o u r c e s ;  

(2) pt-oniote f  1 s h i n q  at  b o t h  econurnical  l y  a n d  b i o l o g i c a l  l y 
s u s t a i n a b l e  l e v e l s ;  

( 3 )  c o n s e r v e  f i s h e r i e s  r e s o u r c e s  f o r  f u t u r t ?  g e n e r a t i o n s  
( 4 )  p r o v i d e  a  means  f o r  b e t t e r  u t i l i z a t i o n  of r e s o u r c e s ,  

and 
(5) e n s u r e  & niore- s c t c i a l l y  d e s J t - a b l e  d i s t . r i t a u t i o n  of t h e  

economic  b e n e f i t s  o b t a i n e d  Â¥ t-om t h e  f  1 s h e r - i e s .  

2.1. The  n e e d  f o r  c o s t - e f f e c t i v e  s y s t e m s  

M e  b e l i e v e  t h a t  i t  is m o s t  i m p o r t a n t  t h a t  c o s t - e f f e c t i v e  
niariaqenie-nt sys tems ,  b e  a d o p t e d  i n  t h e  S o u t h  P a c i f i c .  T h a t  is,  
t h e  s y s t e m s  a d o p t e d  must  p r o d u c e  r e s u l t s  t h a t  a re  c o m m e n s u r a t e  
w i t h  the v a l u e  of  t h e  r e s u u r  LEE>, but h i n  e-conofrii c t e r  m 1 5  and  i n  
t h e  e y e s  of  t h e  p e o p l e .  

I n  most P a c i f i c  I a l a n d s ,  f i s h i n g  i s  o n e  a c : t i v i t y  w h i c h ,  i n  
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t h e  s o c i a l  c o n t e n t ,  is an  i m p o r t a n t  p a r t  of t h e  l i v e s  o f  
i s l a n d e r s .  I t  is n o t  C o n s i d e r e d  a f o r m  of employment. Ha lapua  
(1982) s t a t e d  t h a t  f o r  t h e  f i s h e r m e n  of Tonga t h e  "demand fo r  
cash is n o t  a demand f o r  p r o f i t  b u t  r a t h e r  f o r  some s u b s i s t e n c e  
r equ i r emen t s . ,  soci a1 o b l i g a t i o n s  and  o c c a s i o n a l  w a n t s  s u c h  as 
school f e e s ,  and c h u r c h  d o n a t i o n s " .  Halapua  f u r t h e r  s t a t e d  the 
p a r t i c i p a t i o n  of t h e  f i s h e r m e n  of  Tonga i n  m a r k e t i n g  is 
c o n f i n e d  t o  t h e  a l l o c a t i o n  of c a t c h  between f i s h  f o r  sale  and 
t h a t  f o r  o t h e r  o b l i g a t i o n s .  The  r e a l i t y  is  t h a t  i n  t h e  i s l a n d  
s i t u a t i o n s ,  t h e  moneta ry  v a l u e  of r e s o u r c e s  is o f t e n  n o t  g r e a t ;  
t h u s  i t  I E  i m p o r t a n t  t o  c o n s i d e r  and d e t e r m i n e  t h e  l e v e l s  o f  
p a r t i c i p a t i o n  and i n t e r e s t s  t h e  f i s h e r m e n  may h a v e  i n  a n y  
manageflient s y s t e m s .  A s o p h i  sti c a t e d  s y s t e m  c o u l d  p r o v e  too  
cumbersome i n  t h e  e y e s  of f i s h e r m e n .  

I t  is  i m p o r t a n t  t h a t  the management s y s t e m  s e l e c t e d  is o n e  
which t h e  o r g a n i  z a t i  o n  can o p e r a t e .  Adequate  f u n d s ,  manpower 
and equipment  a r e  r e q u i r e d  and i t  would b e  b e t t e r  t o  o p e r a t e  a 
modest  m o n i t o r i n g  and a s s e s s m e n t  programme i n  a f ew  s e l e c t e d  
a r e a ?  t h a n  to ove rex  t e n d  r e s o u r c e s  by a t t e m p t i n g  an ambi t i  ous,  
c o u n t r  ywide c o v e r a g e .  W o r k  programmes can  b reak  down because of 
equipffiknt f a i l u r e s  and care n e e d s  t o  be t a k e n  t h a t  e s s e n t i a l  
equ ipment  is  r i g o r o u s l y  m a i n t a i n e d .  A l t e r n a t i v e l y ,  t h e  
programmes need  t o  b e  made i n d e p e n d e n t  of t h e  equ ipmen t .  

2.2. P o s s i b l e  methods  f o r  management of commerci a1 and  
s u b s i  s t e n c e  f i s h e r  i es. 

I h i s  s e c t i o n  r e v i e w s  t h e  b a s i c  management methods  which 
are  b e i n g  used  i n  d i f f e r e n t  p a r t s  of t h e  wor ld ,  some of them 
c o u l d  b e  a p p l i c a b l e  t o  s i t u a t . i o n s  i n  t h e  r e g i o n .  Munro and  
W i  l l i ams ( 1985) g i  v e  a s y n o p s i s  o f  p o s s i  b l  e management m e a s u r e s  
i n  t h e  c o n t e x t  of coral r e e f  f i s h e r i e s .  Parts of t h i s  s y n o p s i s  
a r e  r e p e a t e d  h e r e  and t h e  r e l a t i v e  m e r i t s  of t h e  d i f f e r e n t  
a p p r o a c h e s  are t h e n  examined i n  t h e  s p e c i f i c  c o n t e n t  of t h e  
c o a s t a l  f i s h e r i e s  of the S o u t h  P a c i f i c  s t a t e s .  

2.2.1 T r a d i t i o n a l  management p r a c t i c e s  

Munro and W i l l i a m s  (1985) comment a s  f o l l o w s :  

'One particular character is t ic  of coral reef f i sher ies  is  that over a large part of Oceania, 
custoiary lax dictates  that nost nearshore areas, par t icular ly coral reefs  are  usually owned by 
clans or larger connunal groups, and are  therefore not subjected to open access fisheries. There 
is nuch variation in the r ights  c l i ined by or accorded to  these groups (Christy 1982) but where 
they are f i rn ly  established f isheries  management p rob len~  will tend t o  be diminished t o  s o w  
degree; although localized decision naking t i g h t  nean that a coherent national or regional policy 
i f  diff icul t  t o  achieve. These closed access f i sher ies  have been banaged i n  the past by 
couuni t i es  practicing traditional conservation techniques. Although the degree t o  which these 
practices were successful in  conserving resources can be questioned there is no doubt that in nany 
coniunities a relat ively sound concept of resource aanagenent existed and could be enforced within 
the re1 atively circunscribed couuni t i  es. Host traditional nanageient centered on restr ic t ing 
harvests f r o i  particular areas or of par t icular  species and were often interwoven with other 
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aspects of the l i f e  of the comnunity. However, in recent tines, traditional ownership has been 
eroded or even abandoned in @any areas, particularly near to najor towns and in many parts of the 
Pacific such areas are non heavily fished (Johannes 1971,1978; Harriott 1984) '. 

C u s t o m a r y  r i g h t s  i n  f i s h e r i e s  are e s t a b l i s h e d  a n d  
e - f f e c t i v e  i n  many c o u n t r i e s  w i t h i n  t h e  r e g i o n  a n d  i t  may be 
w o r t h w h i l e  t o  a t t e m p t  t o  r e - e s t a b l i s h  t h e s e  s y s t e m s  i n  t h o s e  
c o u n t r i e s  whose  s y s t . e m s  h a v e  b e e n  e r o d e d  a s  a  r e s u l t  o f  
c o l o n i z a t i o n ,  c o m m e r c i a l i z a t i o n  or p o p u l a t i o n  i n c r e a s e s .  

The m a j o r  a d v a n t a g e s  o f  c u s t o m a r y  r i g h t s ,  are t h a t  c o n t r o l s  
a re  e v e r t e d  a t  a local l e v e l  a n d  n o t  f r o m  o u t s i d e .  T h i s  
p r o m o t e s  sel f  -con+ i d e n e e  amongs t  members o f  t h e  communi ty  a n d  
c a n  create a good w o r k i n g  r e l a t i o n s h i p  b e t w e e n  t h e  g o v e r n m e n t  
a n d  t h e  c o m ~ t u n i t y .  I f  t h e  s y s t e m  w o r k s  e f f e c t i v e l y  t h e  cos t s  
o f  e n f o r c e m e n t  of  management m e a s u r e s  are m i n i m i z e d ,  as a r e  
soci a 1  ~ n d  p o l  i t i  cal c o n +  l i c t s  bet .ween t h e  g o v e r n m e n t  a n d  t h e  
communi ty .  However ,  t h e  main a d v a n t a g e  is t h a t  t h e  f i s h i n g  
c o m m u n i t y  is  l i k e l y  t o  h a v e  a b e t t e r  u n d e r s t a n d i n Q  a n d  
a p p r e c i a t i o n  of Â¥managemen p r i n c i p l e s  i f  t h e y  a r e  d i s c u s s e d  a t  
a local  l e v e 1  . 

T h e r e  is much v a r i a t i o n  i n  t h e  r e g i o n  i n  t h e  e x t e n t  t o  
w h i c h  t r a d i t i o n a l  management p r a c t i c e s  h a v e  b e e n  m a i n t a i n e d .  
I n  some a r e a s ,  p a r t i c u l a r l y  a r o u n d  c a p i t a l  c i t ies,  t h e y  h a v e  
been a b a n d o n e d  c o m p l e t e l y  a s  a r e s u l  t o f  p o p u l a t i o n  i n c r e a s e s  
a n d  t h e  in f lu ; - :  of  p e o p l e  f roni  o t h e r  a r e a 5  o r  were m o d i f i e d  by 
c o l o n i a l  a d m i n i s t r a t i o n s .  I n  o t h e r  a r e a s  t h e y  are  still 
s t r i c t l y  m a i n t a i n e d  a n d  e n f  o r c e d .  

Where t h e  o r i g i n a l  p r a c t i c e s  at- some modif l e d  v e r s i o n s  
sti ' l l  e x i s t  t h e r e  is a n  o p p o r t u n i t y  f o r  f i s h e r i e s  
admi.ni s t r a t i o n s  t o  r e i n f o r c e  a n d  e n c o u r a g e  t h e  s y s t e m s  by 
p r o v i d i n g  i n - f o r m a t i o n  upon w h i c h  t h e  c o u n c i  1s c a n  b a s e  
d e c i  si o n e .  M e  b e 1  i eve t h a t  u n d e r s t a n d !  n g  of t h e  management 
p r o c e s s  c o u l d  b e  e n h a n c e d  b y  a series of  i n t . e r e s t i n g  , -f i l m s ,  
s l i d e s  o r  v i d e o s  a c c o m p a n i e d  b y  a text which c o u l d  be  
t r a n s l a t e d  i n t o  t h e  l o c a l  l a n g u a g e s .  I n f o r m a t i v e  p r e s e n t a t  i o n s  
e x p l a i n i n g  t h e  b a s i c s  o f  f i s h  b i o l o g y ,  l a r v a l  d i s t r i b u t i o n ,  
recr~i i  t m e n t  of j u v e n i  l  e f i s h e s  arid t h e  y i  el d  c o n c e p t  c a u l  d b e  
p r e s e n t e d  by  l o c a l  f i s h e r i e s  o f f i c e r s  a n d  m i g h t  d o  more  f o r  
f  i s h e r i  es. c o n s e r v a t i  on  and management t h a n  many o f  t h e  
t e c h n i c a l  a n d  l e q a l  p r o c e d u r e s  d e s c r i b e d  i n  t h e  f  o l  l owing  
pages .  

, 

" T h e  d i s a d v a n t a g e  of  t r a d i t i o n a l  system a r e  t h a t  t h e y  c a n  
m a k e  i t  d i f f i c u l t  t o  i m p l e m e n t  a n y  n a t i o n a l  p o l i c y  a n d  t h a t  t h e  
area c o v e r e d  b y  a t r a d i t i o n a l  fliariagement schenie i s  i n v a r i a b l y  
o n l y  a p a r t  of t h e  r a n g e  o f  any  f i s h  s t o c k .  T h u s ,  f o r  e x a m p l e ,  
c o n s e r v a t i o n  of a s p a w n i n g  r u n  of f i s h e s  migh t  be i n  t h e  
n a t i o n a l  i n t e r e s t  b u t  t h a t  same r u n  m i g h t  be l o c a l  l y r e g a r d e d  
as a t r a d i t i o n a l  r e s o u r c e .  Boundary  d i s p u t e s ,  c a n  arise when 
p a y m e n t s  ar-e made f o r  a c c e s s  t o  r e s o u r c e s  (e .g .  tur-ia b a i t f  i s h  
r o y a l t y  e n t i t l e ? m e ~ n t s )  a n d  t h e r e  is a n  o b v i o u s  n e e d  f o r  f o r m a l  
l e g a l  r e c o g n i t i o n  of  b o u n d a r i e s  i f  t r a d i t i o n a l  o w n e r s h i p  or 
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r i g h t s  are t o  b e  i n c o r p o r a t e d  i n t o  n a t i o n a l  f  i s h e t - i  es 
management p1 a n s .  

I t  n e e d s  t o  b e  e m p h a s i z e d  t h a t  t h e r e  are a h u g e  v a r i e t y  of 
t r a d i t i o n a l  f i s h i n g  r i g h t s  a n d  management p r a c t i c e s  i n  t h e  
r e g i o n ,  r a n g i n g  f r o m  a b s o l u t e  i n d i v i d u a l  o w n e r s h i p  of m a r i n e  
areas and  a l l  of the r e s o u r c e s  t h e r e i n ,  t o  t r a n s i t o r y  access 
r i g h t s  t o  p a r t i c u l a r  s p e c i f i e d  r e s o u r c e s  or t o  communal access 
t o  a 1  l r e s o u r c e s .  Management p o w e r s  m i g h t  t h e r e f o r e  b e  v e s t e d  
w i t h  i n d i v i d u a l s  or g r o u p s  a n d  t h e  management o p t i o n s  o p e n  t o  
them a r e ,  i n  e s s e n c e ,  n o  d i f f e r e n t  f r o m  t h o s e  n o r m a l l y  imposed  
by g o v e r n m e n t s  ( a n d  d e s c r i b e d  i n  s e c t i - o n  2.2.2.). 

2.2.2 A d m i n i s t r a t i v e  management options 

2.2.2.1. K x t r i  c t  ed,  h a r v e s t s  

F i e c t r i c t e d  h a r v e s t s  a r e  t h o s e  i n  which  t h e  c a t c h  is 
l i m i t e d  b y  r e s t r a i n i n g  t h e  amount  o f  t h e  r e s o u r c e  w h i c h  is 
t aken  o r  by  p r e v e n t i n g  c e r t a i n  p a r t s  of the? r e s o u r c e  f r o m  b e i n g  
t a k e n .  T h i s  c a n  t a k e  t h e  f o r m  o f  p r o t e c t i n g  s m a l l  f i s h e s ,  
l i m i t i n g  t h e  t o t a l  c a t c h  o f  a l l  a n i m a l s ,  r e s t r i c t i n g  t h e  
f i s h i n g  by  c l o s u r e  o f  t h e  f i s h e r y  a t  c e r t a i n  t i m e s  t o  p r o t e c t  
a l l  f i s h e s  or by p r o h i b i t i n g  t h e  h a r v e s t  of  c e r t a i n  c l a s s e s  of 
f i s h e s  or i n v e r t e b r a t e s  ( e . g .  b e r r i e d  f e m a l e  l o b s t e r s ,  or v e r y  
l a r g e  g i a n t  clams, t r o t h u s  or o t . h e r  m01 1 ~ 1 5 ~ 5 ) .  

a. Minimum s i z e  l i m i t s  

"A1 though the time-honored measure of establishing i inhui  legally retainable sizes for various 
' species of fishes i s  theoretically feasible for various species i t s  applicability depends very 

much upon the fishing uthods in use. If the oethods tend to seriously injure the fishes the 
imposition of ainiiui sizes does l i t t l e  to conserve the fishery and needlessly wastes resources. 
It has lost relevance to the manageaent of recreational angling fisheries. As a general case there 
is insufficient biological data available to establish size l i i i t s  for most species of coral reef 
fishes in lost fisheries. In EOÃ countries size l i i i t s  have been established on the basis of the 
opinions of adiinistrators and fisherfien and without any scientific justification (Hunro and 
Uilliaes, 1985)'. 

We recommend s t r o n g l y  a g a i n s t .  t h e  use of minimum s l z e  
l i m i t s ,  e x c e p t  i n  t h e  case o f  m o l l u s c s  a n d  c r u s t a c e a n s .  F o r  
f i n - f i s h  s i z e  l i m i t s  are l a r g e l y  i m p r a c t i c a l  i n  t h a t  m o s t  
f i s h i n g  m e t h o d s  w i l l  harm a n y  f i s h  which  is c a p t u r e d  a n d  i t  is 
l i k e l y  t o  d i e  e v e n  i f  r e t u r n e d  t o  t h e  w a t e r .  S p i n y  l o b s t e r s  
c a u g h t  by  s p e a r i n g  a re  a l so  l i k e l y  t o  d i e  i f  r e l e a s e d .  
However, spearf  i s h i  ng d o e s  a1 l o w  t h e  f i s h e r m a n  t o  a c t u a l l y  see 
t h e  an imal  i n  t h e  w a t e r  a n d  make some judgement  a b o u t  i t s  size. 
Mol lusc5  s u c h  a s  T r o c h u s  a n d  g i a n t  clams c o u l d  b e  s u b j e c t e d  t o  
minimum s i z e  l i m i t s  b u t  i t  t h e n  j s  n e c e s s a r y  t o  s t i p u l a t e  t h a t  
t h e y  b e  l a n d e d  w h o l e ,  i n c l u d i n g  t h e  s h e 1  l .  T h i s  is  n o t  a  
p rob lem f o r  T r o c h u s .  I n  t h e  case o f  g i a n t  clams i t  would be  
d i f + i c u l t  t o  prove t h a t  a e r r a l l  a n i m a l  o u t  of i ts  s h e l l  was n o t  
a n  a d u l t  of  a s m a l l  s p e c i e s  r a t h e r -  t h a n  a  j u v e n i l e  of a l a r g e  
spe>c:i es. 
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b. < C a t c h  q u o t a s  

'The basic concept of allowable catches has been explored by the teaperate water fishing rat ions 
in great detai l  and applied on a wide scale, often with unfortunate resul ts .  Although an 
allowable averaue catch can be calculated with a f a i r  degree of confidence f o r  a s jngle  species, 
the year t o  year variations in stock s i z e  as a resul t  of variable recruitment, and changes in 
catchability and fishing conditions usually ensure that the quota is ei ther  reached within an 
unduly short time or that  the quota i s  never attained. 

I f  recruitment i s  poor, then fishing will continue for  a long t i l e  and the dikinished stock will 
have a large fraction of i t s  to ta l  removed by the fishery, with possible adverse e f fec t s  on 
recruitment in subsequent years. I f  recruitment i s  good, the fishery will be of short duration and 
much of the potential harvest will not be taken but, depending upon the  stock-recruitient 

. r e l a t i o n ~ h i p ~  (Ricker 1954; Gushing 1981) the future recruitment d i l l  not necessar i ly  be enhanced. 

In the coral reef environment the multiplicity of species and the generally unselective nature of 
the fishing gears would dictate  that  catch quotas would either have t o  be applied t o  the total  
catch from a given area or t o  a few selected and particularly valuable species, such as spiny 
lobsters. If i t  were applied to the  to ta l  catch th i s  could cause problems i f  the fishing 
cowunities did not have access t o  al ternat ive areas. There i s  also SOBE d i f f i c u l t y  i n  applying 
quotas where i t  IE not p o ~ s i b l e  t o  have some degree of confidence about what species will be 
captured, flan) species of fishes, do not readily survive being captured and a r e  usually mortally 
injured as  6 resul t  of being hauled t o  the surface. Thus, only species which can survive such 
treatment could be subjected to  quotas (spiny lobsters, tu r t l es ,  most aol luscs)  and the 
alternative would be t o  close the ent i re  fishery when the quota was reached'. 

An additional conplication i s  that in an artisanal fishery the extra f ishing capacity t o  take 
advantage of a good crop i s  limited by the fishing gear available and, usually, a lack of capital 
to purchase additional gear even though extra tanpower tight be readily available. (Hunro and 
Hilliams, 1985). 

1'Jc see l i t t l e  r o l e  f o r  q u o t a  s y s t e m s  i n  t h e  c o a s t a l  
mu1 t i s p e c l e s ,  m u 1  t i g e a r  f i s h e r i e s  of O c e a n i a .  E x c e p t i o n s  m i g h t  
be  f o u n d  i n  f i s h e r i e s  f o r  s p e c i e s ,  wh ich  are l a r g e 1  y d e s t i n e d  
for e x p o r t  m a r k e t s  s u c h  a s  s p i n y  l o b s t e r s ,  T r c c h u s  or g i a n t  
clams a n d  where a 1  l o f  t h e  p r o d u c t  at-ri ves a t  a f e w  c e n t r a l i s e d  
p o i n t s  -F o r  p r o c e s s i n g .  Under  s u c h  c i r c u m s t a n c e s  a c o n t i n u o u s  
t a l l y  car1 be k e p t  of t h e  inc l iv id i ic i l  o r  t o t a l  c a t c h e s  a n d  t h e  
f i s h i n g  c l o s e d  when t h e  quota or q u o t a s  a re  f i l l e d .  

Ari e w e r a l l  quota ( ~ t i ~ h t  be' c ~ , t a b l i & h ~ d  c3r t he -  t o t a l  
a1 l o w a b l e  c a t c h  (niqt-it be- a p p o r t i o n e d  b e t w e e n  i n d i v i d u a l  
o p e r a t o r s .  T h p  afi~ctunt a l l o c a t c ' c l  i n  the q u o t e  may b e  a l t e r e d  
Â¥Fro y e a r  t o  y e a r  i n  a c c o t - d a n c e  \rii  tl-I the? a b u n d a n c e  of stock.:. 
T h i ~  i n v o l v e s  p t -ec i  se ar id  r P l  I able-: ~ . t o c  1 a ~ ~ f c e ' ~ ~ f w r ~ t s  a n d  
(:or-~ti n u u u s  n-ion1 t o r  i rtq of  the s t u c l  . 

Moni tor i ng qne-tt cts f o r  1  deal 1 y -  n i f t r t  et ed s p e ~  i es of f i sties 
w o n 1  d  r e q u i r e  a n  inripo-issibl y e x p e n s i v e  s t a t i s t i c a l  s y s t e m .  

'Closed seasons have also been used on a uide scale t o  protect fishes, usually a t  a cer tain stage 
of their l i f e  history. For example, prawn trawling grounds might be closed a t  the t i w  when the 
recruits are moving onto the grounds and thus give those recrui ts  a chance t o  gron larger before 
they are caught. 
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Probleis associated wi th  t h i s  technique relate to the enforced idleness of the fisherfol k and, in 
~ the context of coral reef fisheries, the problem of the closure of the fishery for one species 

decreasing the catch of tnothe: species which is not in need of protection. As i s  the problem with 
quotas, where subsistence and artisanal fisherfien are involved i t  i s  sifiply not possible t o  have a 
closed season for al l  species of fish as such people seldom have reserves of food or cash to  tide 
them through such a closure. A closure can then on1 y be applied to specific targetable species or 
those which can be returned to the water alive i f  they are captured along with other species. 
Again, i n  couon with quota systems, the aandatory closure of the fishery on a particular date 
fiiqht leave .an unduly large proportion of the stock unharvested i n  a good year or result in the 
stock being over fished i n  a bad year*. 

A s  s t a t e d  a b o v e ,  c l o s e d  s e a s o n s  f u n c t i o n  i n  much t h e  same way 
as q u o t a s  a n d  a re  s u b j e c t  t o  s imi la r  l i m i t a t i o n s .  I n  a m u l t i -  
s p e c i e s  f i s h e r y  i t  m i g h t  n o t  b e  p o s s i b l e  f o r  f i s h i n g  e f f o r t  t o  
b e  d i r e c t e d  a t  o t h e r  s p e c i e s  a n d  e n f o r c e m e n t  of t h e  c l o s u r e  . 
m i g h t  t h e n  become p r o b l e m a t i c a l .  S e a s o n a l  c l o s u r e s  of  a 
f i s h e r y  c a n  a l s o  h a v e  a d v e r s e  i m p a c t s  on  e m p l o y m e n t ,  o n  
e s t a b l i s h e d  s h o r e  f a c i l i t i e s  a n d  an  v e s s e l  u t i l i z a t i o n .  

d .  O t h e r  r e s t r i c t i o n s  

O t h e r  r e s t r i c t i o n s  which  are i n t e n d e d  t o  p r o t e c t  b r e e d i n g  
s tocks  i n c l u d e  t h e  p r o t e c t i o n  o f  b e r r i e d  f e m a l e  l o b s t e r s  and 
n-is~lmufs~ s i z e  l i m i t s .  

The p r o t e c t i o n  of  b e r r i e d  s p i n y  l o b s t e r s  is m a n d a t o r y  i n  
many a r e a s  a l t h o u g h  i t  is d i f f i c u l t  t o  p r o v e  t h a t  i t  d o e s  
a c t u a 1 l . y  h a v e  p o s i t i v e  b e n e f i t s  o n  r e c r u i t m e n t  o f  f u t u r e  y e a r -  
c l a s s e s .  I t  is o f t e n  e v a d e d  b y  f i s h e r m e n  who s i m p l y  s c r u b  o f f  
t h e  e g g s .  I t  is p o i n t l e s s  t o  app1.y i t  i n  a  s p e a r  - f i s h e r y  where  
t h e  l o b s t e r s  a r e  i n j u r e d .  

Maximum s i z e  l i m i t s ,  i n t e n d e d  t o  e n s u r e  t h a t  t h e  l a r g e s t  
a d u l t  a n i m a l s  s u r v i v e  t o  b r e e d  are b a s e d  on t h e  k n o w l e d g e  t h a t  
t h e  e g g  p r o d u c t i o n  i n  m o s t  a n i m a l s  i s  p r o p o r t i o n a l  t o  m a s s  a n d  
t h a t  l a r g e  f e m a l  e5 t h u s  c o n t r i b u t e  t h e  g r e a t e s t  n u m b e r s  of e g g s  
d u r i n g  a  s p a w n i n g  s e a s o n .  I t  is a l s o  p o s s i b l e  t h a t  l a r g e  
a n i m a l s  w i l l  h a v e  s u p e r i o r  g e n e t i c  c h a r a c t e r i s t i c s  i n  terms o f  
g r o w t h  r a t e  a n d  t h e r e f o r e  s h o u l  d b e  p r e s e r v e d .  I t  c a n  b e  
recommended i n  t h e  c a s e  o f  t r o c h u s ,  g i a n t  c l a m s ,  g r e e n  s n a i l ,  
sea cucumber& a n d  o t h e r  t a r g e t a b l  e o r g a n i s m s .  M&>: i mum s i z e  
l i m i t s  c a n n o t  b e  a p p l i e d  i n  a n y  f i s h e r y  w h e r e  t h e  f i s h  a r e  
i n j u r e d  d u r i n g  c a p t u r e .  

2.2.2.2.  G e a r  r e s t r i c t i o n 5  

'The limitation of use of various fishing gears i s  a widely used managebent technique which offers 
particular scope in enhancing harvests from coral reefs. Sear restrictions are often introduced 
in an attempt to exclude couercial fishing interests from near shore fishing grounds. In the 
context of coral reef fisheries i t  i s  clear that in host instances gear such as the fiuro-ami net 
should be banned. Other gear restrictions could be aiied at selectively harvesting different 
species. This gives an opportunity to optimize harvests of different co~ponents of the muiti- 
species fishery by excluding generalized, non-selective fishing techniques which catch a wide 
range of species' (Hunro and Hi l l ia ts ,  1985).  
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T h i s  is a method  u s e d  w o r l d w i d e .  The r e s t r i c t i o n s  are  
imposed  on s p e c i f i c  f i s h i n g  g e a r s  o r  o n  t h e i r  s p e c i  f  i c a t i  o n s ;  
f o r  e x a m p l e ,  mesh s i z e  l i m , i t a t i o n s  on f i s h i n g  n e t s .  Both t h e  
c o m p o s i t i o n  of  t h e  c a t c h  a n d  t h e  size o f  i n d i v i d u a l  f i s h  c a u g h t  
are  u s u a l l y  a f f  e c t e d .  The method works  more e-f+ccti  v e l y  s h o u l d  
i t  be u s e d  s i m u l t a n e o u s l y  w i t h  o t h e r  f o r m s  o f  c o n t r o l ;  f o r  
osamtple,  r e s t r i c t . i o n s  o n  t h e  number of v e s s e l s  e n t e r i n g  t h e  
f i s h e r y  o r  o n  t h e  number o f  u n i t s  of a p a r t i c u l a r  f i s h i n g  g e a r  
t h a t  are  p e r m i t t e d  t.o b e  u s e d .  

Gear r e s t r i c t i o n s  are v e r y  o f  t e n  a p p l i e d  i n  s i t u a t i o n s  
w h e r e  i t  is p o l i t i c a l l y  u n a c c e p t a b l e  t o  res t r i c t  t h e  number o f  
i n d i v i d u a l s  p a r t i c i p a t i n g  i n  t h e  f i s h e r y .  The  most. e f f i c i e n t  
i t e m s  o f  g e a r  are t h e r e f o r e  most  o f t e n  banned  a n d  employment 
t h u s  s p r e a d  amongs t  a l a r g e t -  number of t h e  popul. a t  i o n .  I t  ;is 
a l s o  o f t e n  u s e d  t o  e x c l u d e  g r o u p s  who u s e  t e c h n o l o g i c a l l y  
a d v a n c e d  e q u i p m e n t  f ron~ f i s h i n g  g r o u n d s  and - s t o c k s  which h a v e  
t r a d i t i o n a l  l y b e e n  f i s h e d  b y  s m a l  l - s c a l e  f i s h e r m e n .  The  b a n n i n g  
of t h e  use of  t r a w l  n e t s  t . h r o u y h o u t  I n d o n e s i a  is a p a r t i c u l a r l y  
s t r i k i n g  e x a m p l e  o f  t h i s  r e s t r i c t i o n  a n d  i t  c l a i m e d  t o  h a v e  had 
t h e  d e s i r e d  e f f e c t s .  Very  o f t . e n ,  power fu l  p o l  i t i c a l  i n t e r e s t s  
w i l l  a t t e m p t  t o  i n t e r v e n e  t o  e n s u r e  t h a t  s u c h  b a n s  a r e  n o t  
en-f o r c e d ,  

Eiaris o n  t h e  i m p o r t a t i o n  of  i l l e g a l  f i s h i n g  gears c a n  
a s s i s t  i n  t h e  e n f o r c e m e n t  of  g e a r  r e s t r i c t i o n s .  

The i n t e r a c t i o n  hetweert  e - m a l  l  s c a l e  a n d  i n d u s t r i a l  
f i s h e r i e s  c a n  b e  o f  p a r t i c u l a r  i m p o r t a n c e  a n d  s e r i o u s  social  
c o n s e q u e n c e s  h a v e  b e e n  r e c o r d e d  where  small-scale a n d  c a p i t a l -  
i n t e n s i v e  f i s h e r i e s  c o m p e t e  f o r  t h e  same r e s o u r c e s  (e.g. i n  San 
Miguel  Bay, P h i l i p p i n e s ,  as documented b y  S m i t h  et a1 (1983) 1 .  

2.2.2.3. C l o s e d  areas 

a. P e r  f f~anen t  r e s e r v e s  

'The creation of perianently protected areas which will serve as nuclei of breeding stocks has 
been advocated and i n  sohe areas i s  taking the for* of aarine parks or other sanctuaries. 
A1 though i n  theory a fair ly 5 t i l l  nucleus of adult fishes tight be able to  produce sufficient 
larvae to produce recruits over a wide area, we have insufficient knowledge of current systeis and 
of larval dispersal to be sure that this  would be successful. Nevertheless, i t  can be suggested 
that for aost reef areas the creation of such reserves i s  a positive step which can be taken very 
rapid1 y and which probably # i l l  be useful i n  aaintaining recruitwnt' (Kunro and Uilliais 1985). 

P e r m a n e n t  r e s e r v e s  are recommended f o r  i sl a n d  states. 
C u r r e n t  e v i d e n c e  suggests t h a t  j u v e n i  l e  f i s h e s  or i n v e r t e b r  a tes  
r e s u l t i n g  f r o m  l o c a l - s p a w n i n g  w i  l 1  t e n d  t o  m o s t l y  s e t t l e  
r e l a t i v e 1  y c l o s e '  t o  w h e r e  t h e y  w e r e  spawned and t h a t  
p r e s e r v a t i o n  o f  d e n s e  f i s h  s t o c k s  i n  s e l e c t e d  a r - e a s  m i g h t  
t h e r e f o r e  h a v e  b e n e f i c i a l  e f f e c t s  o n  the f i s h e r i e s .  Such a r e a s  
would a l s o  b e  of much i n t e r e s t  and  value t o  t o u r i s t s  and c o u l d  
b e  c o m t ~ i  ned w i  t h g e n e r a l  mar)  ne- c - o n s e r v a t  1 o n  a r e a s  s u c h  a s  
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m a r i n e  p a r k s  and  r e s e r v e s ,  Area5 which  h a v e  b e e n  i d e n t i f i e d  as 
i m p o r t a n t  n u r s e r y  areas s h o u l d  a l so  be p r o t e c t e d .  

P r o b l e m s  c a n  be f o r e s e e n  i n  t h o s e  n a t i o n s  where  r i g i d  
t r a d i t i o n a l  o w n e r s h i p  of  coastal waters has b e e n  m a i n t a i n e d ,  as 
n o  o n e  g r o u p  is l i k e l y  t o b b e  w i l l i n g  t o  g i v e  t h e i r  area as a 
c o n s e t - v a t i  on ^one. 

b. P e r i o d i c  c l o s u r e s  
I 

'Rotational closures t o  rest  given sectors of reef could also be a useful ianageient tool. 
'However, in a reas  were access is restr ic ted t o  the adjacent land owners such a syste* would resul t  
in  loss  of incow or food. In other areas where extensive t r a c t s  of reef a re  ianaged by a single 

au thor i ty  k g .  The Great Barrier Reef) such a policy night be useful. I t  would appear t o  have 
Bore application in relation t o  recreational fishing (Hinro and Ni l l i a i s  1985). 

T h i s  r e f e r s  to closttre of a n  area f o r  more t h a n  a y e a r ,  i n  
c o n t r a s t  -to the s e a s o n a l  c l o s u r e s  d e s c r i b e d  i n  s e c t i o n  2.2.2.1. 
I t  h a s  p a r t i c u l a r  r e l e v a n c e  t o  r e l a t i v e l y  t-emote a r e a s  ( e . g .  
seaniourtte. o r  isolated u n i n h a b i t e d  at01 1 s )  when i t  might be 
d e s i r a b l e  t o  " p u l s e  f i s h "  on a r o t a t i n g  b a s i s  e v e r y  c o u p l e  of 
years. I n  t h i s  way r e l a t i v e l y  good c a t c h e s  c a n  b e  t a k e n  f o r  a 
s h o r t  p e r i o d  a s  t h e  a c c u m u l a t e d  l a r g e  f i s h  are removed a n d  t h e n  
t h e  et-&a c l o s e d  t o  e n a b l e  s tocks  t o  r e b u i l d .  

2.2.2.4.- L i m i t e d  e n t r y  s y s t e m s  

L i m i t e d  e n t r y  systems are u s e d  t o  res t r ic t  t h e  numbers  o f  
- -F i shermen ,  v e s s e l s  or gears i n  a f i s h e r y ,  r w i t h  t h e  p r i m e  

i n t e n t i o n  o f  h o l d i n g  f i s h i n g  m o r t a l i t y  at a l e v e l  w h i c h  w i l l  
o p t i m i z e  t h e  h a r v e s t s .  

a. Annual l i c e n s i n g  

'The sale or issue of restricted numbers of annual licenses i f  a standard f isheries  ~anageient  
practice. However, i t  can becoÃ§ inequitable in the context of the f isheries  of developing 
countries where employment opportunities or a l ternat ive incomes bay be extretely l i i i t e d .  I n  such 
places the system invariably breaks down if only because the fisherien are  so iipoverished that 
they are unable t o  afford a license. In sone areas licenses are  auctioned but t h i s  would not be 
applicable in  a f a l l  scale  artisanal fishery or in which fai lure  t o  buy a license would result i n  
a cotplete loss of live1 ihood' (Hunro and Ni l h a t s  19851. 

I n  t h e  c o n t e n t  of  s m a l l  scale c o a s t a l  f i s h e r i e s  i t  appears 
to u s  ' t h a t  t h e  i sgue of r e n e w a b l e  a n n u a l  l i c e n s e s : .  wi l l a c h i e v e  
l i t t l e  a n d  c o u l d  b e  p e r c e i v e d  by t h e  f i s h i n g  con-ifriunities s i m p l y  
as ci t - c - v e r ~ u e ~ r a i  s i r i g  d e v i  c e  a p p l  i ed t o  what has c - o r i v e n t  i o r t a l l  y 

- been a n  o p e n - a c c e s s  r e s o u r c e .  Enf ot-c-errten t woul d be v e r y  
c l i f f  icult a n d ,  i f  no t  t - i q o t - o u ~ l  y p u r s u e d ,  would  r e n d e r  t h e  
e:>:ercise p o i n t l e s s .  

b. F ' e t - m a r i e ' n t  l i c e n s e s  

'The issiie on a o n e - t r e  basis of pertinent,  saleable, t rar~sferable  licenses to  existing fishermen 
m t h  a buy-back schete t o  r e t i r e  excess fisherten has been advocated by Hunro & S u t h  (1984). 
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Under such a scheme licenses woiild be issued t o  a l l  fishermen, and a proportion of those licenses ' 
i u e d i a t e l y  brought back t o  establish a value. Those fishermen sel l ing the i r  licenses would have 
t o  r e t i r e  fro* dishing. The system would ensure that nmbers of fishermen did not increase a5 
population5 increased and would provide a Beans for reducing the numbers of fishermen i f  f ishing 
efficiency increased. This would be impractical in areas which are  already heavily over fished and 
in which no al ternate  form of employment i s  available. In areas which have not yet reached t h i s  
sorry s t a t e  i t  would provide a means for s tabi l iz ing f i sh  production a t  a high level and providing 
.empioyent for  a s t r i c t l y  limited number of individual-s. To s u e  degree the average income earned 
could be predicted in advance. 

One of the principal advantages of the system is that i f  ~uccessful ly introduced it becotes se l f -  
regulating, in that  fishermen would ensure tha t  unlicensed individuals did not poach in t h e i r  
terr i tory.  

W e  b e l i e v e  t h a t  t h e  s y s t e n i  p r o p o s e d  by Munro a n d  S m i t h  
(1984) c o u l d  be q u i t e  w i d e l y  a p p l i c a b l e  i n  t h e  S o u t h  P a c i f i c  
r e g i o n .  1 - i c e r t s e s  c o u l d  btz i ~ s ~ t e d  t a ,  arid owned m, i n d i v i d ~ t a l  
f  i s h e r m e n  f o r  o p e r a t i n g  a t  s p e c i f i c  is1 a n d s  or f i s h i n g  g r o u n d s  
or u s i n g  s p e c i f i c  g e a r s  and i t  would  t h e r e f o r e  n o t  b e  n e c e s s a r y  
t o  i n t r o d u c e  t h e  s c h e m e  t h r o u g h o u t  a  c o u n t r y .  I t  would a l s o  b e  
p o s s i b l e  f o r  t h e  l i c e n s e  t o  e x c l u d e  c e r t a i n  s p e c i f i c  r esources - ,  
s u c h  as t r o c h u s ,  . g i a n t  clam o r  s p i n y  l o b s t e r ,  which  were t h e  
s u b j e c t s  of o t h e r  rriartagemertt s c h e m e s .  Att i m p o r t a n t  f  e a t u t - e  o f  
t h e  scheme is t h a t  t h e  i n d i v i d u a l  f i s h e r m a n  is l i c e n s e d  and  a l l  
p e r s o n 5  e m p l o y e d  o n  a  f i ~ h i n g  v e s s e l  or p a r t i c i p a t i n g  i n  
f i s h i n g  a c t i v i t i e s  would  n e e d  t o  b e  l i c e n s e  o w n e r s .  T h i s  would  
e n s u r e  t h a t  l f  l a r g e r  v e s s e l s  w e r e ?  i n t r o d u c e d  i n t o  a f i s h e r y ,  
t h e  v e s s e l  owner  would  b e  c o n s t r a i n e d  t o  u s e  o n l y  l i c e n s e d  
f i s h e r m e n  i n  t h e  crew a n d  c o n t r o l  o f  t h e  f i s h e r y  would 5 t i l  l 
rest w i t h  t h e  l i c e r t s e d  f i s h e r m e n .  

Koslow (1982) r e p o r t s .  t h a t  a sj m i l a r  s~ttente i n  A1 a s k a  h a d  
a d v e r s e  e f f e c t s  i n  that t h e  p o o r e r  m e m b e t - s  o f  a s a l m o n  f i s h i n g  
communi ty  t e n d e d  t o  sell t h e i r  l i c e n s e s  t o  n o n - l o c a l  
e n t r e p r e n e u r s ,  r e s u l t i n g  i n  a d i m i n i s h i n g  l o c a l  p a r t i c i p a t i o n  
i n  t h e  f i s h e r y .  However7 i n  t h i s ,  e x a n i p l e  cmly S =. i r iy le  1 i c . e r t s e  
was n e e d e d  p e r  v e s s e l  a n d  i n d i v i d u a l  crew d i d  n o t  r e q u i r e  
l i c :ences .  T h e r e  is t h e r e f o r e  l I he1 y t o  be EI need  f o r  r  e f c i c i e r i c - e -  
r e q u i r e m e n t s  f o r  l i c e n s e  h o l d e r s  a n d  a  l i m i t a t i o n  of one 
1  i ccrisc'  pe r  i n d i  v i  d u a l  . 

J f  s u c h  a  s c h e m e  were a d o p t e d ,  i t  would b e  m o s t  i m p c ~ r t a n t  
t h a t .  t h e  a u t h o r i t i e s  and p o l i t i c i a n s  c a r e f u l l y  e x p l o r e  t h e  

. i m p 1  i c a t i  o n s  of  i n i  t . i a t . i n q  a res t i t - i c t ec l  a c c e s s  sy~ . tem,  i n  w h i c h  
u n l  i m i t e d  access t o  t h e  c o u n t r y  ' S  mcit-ine- r e s o u r c e s  i s  
a b o l  i s h e d .  , Ot3 j ec t i  ons. w i  l  l  b e  r a i s e d  i n  many q u a r . t e r s ,  

. p a r t i c u l a r l y  i f  t h e s y s t e m  i s  n o t  c l e a r l y  e x p l a i n e d .  P r o b l e m s  
wt-1ic:t-I are i miniedi c i t e l y  r e c o g n i z a b l e  c o n c e r n  t h e  p o s i t i o n s .  of 
s u b s i s t e n c e  and  r e c r e a t i o n a l  f i s h i n g  i n t e r e s t s .  S u b s i s t e n c e  
f i s h i n g  is. o-f i m p o r t a n c e '  t h r o u g h o u t .  t h e  r e g i o n  and  i t  would  
o b v i o u s 1  y be i m p r a c t i c a l  t o  i s s u e  l i c e n s e s  t o  e v e r y  m a n ,  woman 
or c h i l d  .who s e a r c h e d  the i n t e r t i d a l  f l a t s  o r  r e e f s  f o r  e d i b l e  
a n i m a l s  o r  p l a n t s  or who c a s t  a l i n e  i n t o  t h e  w a t e r  f r o m  s h o r e .  
L.:i k e w i  se, i t  would  be  i r n p r a c t i  c:al and  u n d e s i r a b l e  t o  e x c l u d e  

. r e c r e a t i o n a l  f i s h e r m e n ,  i n c l u d i n g  t o u r i s t s ,  f r o m  o c c a s i o n a l  
f i e h 3 n q  a c t i v i t i e s . .  
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Ways of  m e e t i n g  t h i s  p r o b l e m  would  i n c l u d e ;  
(1) 1  i m i  t i n g  s u b s i s t e n c e  or r e c r e a t i o n a l  c a t c h e s  t a k e n  
w i t h o u t  t h e  u s e  o f  a b o a t  t o ,  s a y ,  3 k g / p e r s o n / d a y ,  
(2) l i r r i l t i n g  r e c r e a t i o n a l  f i s h i n g  f r o m  b o a t s  t o  t h e  use o f  
hook a n d  l i n e  a n d  i m p o s i n g  a bag l i m i t  o f ,  say, 3 
+ i  s h / p e r s o n / d a y .  
(2) p r o h i b i t i n g  t h e  s a l e  o r  b a r t e r  of f i s h  by u n l i c e n s e d  
f i ~ h e i - r ~ e n  o r  f i s h  d e a l e r s .  

C a t c h  l imi ts a1 lowed  t o  r e c r e a t i o n a l  and  s u b s i s t e n c e  
f i s h e r m e n  c o u l d  b e  a d j u s t e d  downwards  as  m o r t a l i t y  rates i n  t h e  
f i s h  s t o c k s  i n c r e a s e d  a n d  i f  c o m m e r c i a l  c a t c h  rates s t a r t e d  t o  
f a l l  t o  u n e c o n o m i c a l  l e v e l s .  However ,  i n  t h e  l a t t e r  case t h e  

, (ilctre o b v i o u s  s o l u t i o n  would  b e  f o r  t h e  government  t o  buy  b a c k  
a n  a p p r o p r  i a t e  number o f  f  i s h i  ng l i c e n s e s .  

I n  any f i s h e r y  t . h e  t e n d e n c y  o f  o p e r a t o r s  i s  t o  i m p r o v e  t h e  
c a t c h i n g  e f f i c i e n c y  of t h e i r  g e a r  and e q u i p m e n t  by a d o p t i n g  
t e c h n o l o g i c a l  i n n o v a t i o n s .  F o r  exarnpl e, b o a t  s i z e s  may be 
i n c r e a s e d ,  n e t s  i n c r e a s e d  i n  s i z e  or q u a l i t y ,  more o r  b e t t e r  
hooks. added  t o  lines, t h e  h a u l i n a  power o f  l i n e  h a u l e r s  
i n c r e a s e d  or more  p o w e r f u l  e n g i n e s  used. I n  such c a s e s  

m i g h t  a l s o  n e e d  t o  i n i t i a t e  a l i c e n s e  buy-back 
s c h e m e  t o  r e d u c e  t h e  n u m b e r s  o f  a c t i v e  f i s h e r m e n .  I t  is 
p o s s i b l e  t h a t  i t  m i g h t  a l s o  b e  n e c e s s a r y  or d e s i r a b l e  t o  
p u r c h a s e  t h e i r  f i s h i n g  v e s s e l s .  P r o v i s i o n  must  the t -e f  ore be 
made . f o r  f  u n d i n q  t o  o p e r a t e  buy-back s c h e m e s .  

c.  E x c l u s i v e  a c c e s s  

2- 

S i t u a t i o n s .  e x i  st i n  the? r e g i o n  whereby  f i s h e r m e n  or g r o u p s  
of  f i s h e r m e n  r e q u i r e  e x c l u s i v e  access t o  a p a r t  of  t h e  f i s h i n g  
g r o u n d s  i f  t h e y  a re  t o  o p e r a t e  s u c c e s s f u l l y .  Examples  of t h i s  
are t h e  l i c e n s e d  f i s h  t r a p s  used i n  Tonga,  i n  which p e r s o n s  
u n c o n n e c t e d  w i t h  t h e i r  o p e r a t i o n  may n o t  e n t e r  t h e  t r a p p i n g  
area. E x c l u s i v e  access r i g h t s  a re  a 1  so  n e e d e d  f o r  a q i i a c ~ \ l t ~ \ r - e  
v e n t u r e s  , i n  o r d e r  t o  ' p r o t ~ c t  t h e  c u l t i v a t o r ' s  i n v e s t m e n t  o f  
t i m e ? ,  e f f o r t  a n d  c a p i t a l .  A r t i f i c i a l  r e e f  c o n s t r u c t i o n s ,  
a l t h o u p l - '  nciL conimon i n  t h e  r e g i o n ,  would a l s o  r e q u i r e  some s o r t  
o f  a c c e s s  r i g h t s  i f  t h e  p e r s o n s  d o i n g  t h e  c o n s t r u c t i o n  w e r e  to 
he t h e  benef i c i  a r  i esr. 

Pi q u e - ~ t i o r ~  of rrlot-e ifrime-diate c o n c e r n  t o  t h e  r e g i o n  
c o n c e r n s  r ' i g h t s  ' of access t o  f i s h  a g g r e g a t i n g  d e v i c e s .  (FADS). 
Whet- e n e a r - s h o r  e- FADS a r e  succes - s f  u l 1  y i n s t a l  l e d ,  ser- ious.  
c o m p e t i t i o n  f o r  a c c e s s  c a n  e n s u e ,  w i t h  r e s u l t i n g  c o n f l i c t s  
b e t w e e n  f i s h f e - r n ~ e n . ' T o  d a t e ,  c c ~ ~ t s  of i n s t a l l a t i o n  of n e a r s h o r e  
FADS h w e  b e e n  b o r n e  by g o v e r n m e n t s  ( as  opposed  tct o f f  s h o r e  
i r i s t a l  l a t i  o n &  by t u n a  compctnie>~,) a n d  i t  a p p e a r s  t h a t  p r i v a t e  
g r o u p s  h a v e  n o t  y e t  expressed i n t e r e s t  i n  i n v e s t i n g  i n  s u c h  
i n f c t a l l a t  i o n s ,  p o s s i b l y  b e c a u s e  t h e y  would r i ~ t  h w e  e x c l u s i v e  
a c c e s s  r i g h t s .  I f  e x c l u s i v e  a c c e s s  r - i q h t  t o  FADS were a v a i l a b l e  
they might  become a n  a t t r a c t i v e  p r o p o s i t i o n  t o  g r o u p 5  o f  
f i s h e r m e n  or- e n t r e p r e n e u r s .  We a r e  n o t  a w a r e  o f  l e g i s l a t i o n  i n  
a n y  c o u n t r y  of t h e  t-egi on which  a d d r  e - s s e ~  t h i s  p r o b l  e f r i .  
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2.2.3. I n d i r e c t  management m e t h o d s  

T h e s e  at-e m e t h o d s  w h e r e b y  t h e  r e v e n u e  or c o s t  c u r v e s  i n  a 
f i s h e r y  a r e  a l t e r e d  by t h e  i m p o s i t i o n  o f  t a x e s ,  s u b s i d i e s  or 
o t h e r  a d m i n i s t r a t i v e  d e v i c e s .  G r e a t  c a r e  h a s  t o  be t a k e n  t o  
e n s u r e  t h a t  u n a n t i c i p a t e d  r e s u l t s  d o  n o t  e m e r g e  or t h a t  t h e  
cos t s  o f  a d m i n i s t . e r i n g ,  i m p l e m e n t i n g  or e n f o r c i n g  t h e  m e t h o d s  
do n o t  o u t w e i g h  a n y  g a i n s .  

A p p l i c a t i o n  o f  t a x  and s u b s i d y  s c h e m e s  t o  f i s h e r i e s  a s  - 
management  m e a s u r e s  are q u i  t e  e x t e n s i v e l y  u s e d  i n  d e v e l  oped 
f i s h e r i e s .  

D i s i n c e n t i v e s  are c r e a t e d  b y  a p p l i c a t i o n  o f  t a x e s  to  
i n p u t s  s u c h  f u e l ,  f i s h i n g  g e a r  a n d  e q u i p m e n t .  H i g h  p r i c e s  of  
t h e s e  i t e m s  i n c r e a s e  o p e r a t i n g  costs i n  t h e  f i s h e r y ,  reduce? 
p r o f i t s  and  e l i m i n a t e  m a r g i n a l  o p e r a t o r s  o r  dect 'ease  t h e  use of 
u n d e s i r a b l e  gears..  However,  i n c r e a s e d  f i s h  p r i c e s  K11 g h t  a lso  
b e  a c o n s e q u e n c e .  T a x e s  are n o t  imposed  a s  a  management t o o l  
a n y w h e r e  i n  t h e  r e g i o n .  

1ap:es  c a n  a l s o  be l e v i e d  on c a t c h e s  t o  d e c r e a s e  t h e  
r e v e n u e  o f  f i shet-men a n d  thus d i  s c o u r a g e  f  i s h i  ng . I n  mu1 ti - 
s p e c i e s  f i s h e r i e s ,  taxes c o u l d  b e  l e v i e d  on  c e r t a i n  
o v e r e x p l o i t e d  s p e c i e s .  However ,  f i s h e r m e n  c o u l d  q u i t e  e a s i l y  
e v a d e  t . h e  t a x e s  w h e r e  m a r k e t i n g  of  f i s h  is n o t  c e n t r a l  i z e d  or 
w h e r e  f i s h  c a n  b e  s o l d  or t r a n s s h i p p e d  a t  sea. Most 
i m p o r t a n t l y ,  s u c h  t a x e s  a r e  s e l d o m  p o l l  t i c a l l y  a c c e p t a b l e .  

S u b s i d y  s c h e m e s  are m o s t  o f t e n  u s e d  a s  i n c e n t i v e s  t o  
i n c r e a s e  t h e  amount o f  f i s h i n g  by r e d u c i n g  c a p i t a l  and 
o p e r a t i n g  costs. However,  t h e y  c a n  a l s o  b e  a p p l i e d  t o  e n c o u r a g e  
t h e  u s e  of  c e r t a i n  f i s h i n g  g e a r s  or- methods .  For e x a m p l e ,  a 
s u b s i d y  on  l a r g e - m e s h e d  n e t s  c o u l d  c r e a t e  a  d i f f e r e n t i a l  such 
t h a t  s n ~ c i l l  -.meshed n e t s  w e r e  u n a t  t t - a c t i  v e  to u s e .  

2.2.3.2. F'r-ice and m a r k e t i g  s t t - a t e q a  

G o v e r n m e n t s  c a n  c r e a t e  a  monopoly  on m a r k e t i n g  of  f i s h  i n  
w h i c h  c a t c h e s  by l o c a l  f i s h e r m e n  a r e  m a r k e t e d  t h r o u g h  state- 
owned est at11 i s h m e n t s  w h e r e  pt- i c:ee  at-e not. ~ i ~ t  i n  a ~ ~ o r d c i r i i  e 
w i t h  f o r c e s  o f  s u p p l y  and  demand.  I n  t h i s  way t h e  revenue-  o f  
f i s h e r  t i i ~ n  i 5 reduced and  t h e r e  a r e  d i  si n c e n t i  v e s  a g a i n s t  
f u r t h e r  e n t r y  i n t o  t h e  f i s h e r y  (Lawson 1984). However ,  i t  
m i g h t  also r e s u l t  i n  small o p e r a t o r s .  b e i n g  - f o r c e d  c u t  cii t he '  
f  i shet -y  . 

One of t h e  m a j o r  d e v e l o p m e n t  t h r u s t s  i n  t h e  r e g i o n  
I n v o l  ves; the ct-eat . i  o n  of  new f i sher i es whi c h  q i  v e  f i shet-nien 
a1 t e t - n a t i v e  f i s h i n g  o p p o r t u n i t i e s .  E x a m p l e s  i n  t h e  r e g i o n  
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i n c l u d e  t h e  c o n s t r u c t i o n  and d e p l o y m e n t  o f  f i s h  a g g r e g a t i n g  
d e v i c e s .  <FADS.) which  hci5 p ramut  e t h e  d e v e l o p m e n t  of  tt-ol l i n g  
f i s h e r i e s  and  t h e  d e v e l o p m e n t  o f  dt-opl i n i  ng  t e c h n i  ques f o r  
d e e p w a t e r  d e m e r s a l  s n a p p e r  and  g r  o u p e r  f  i s h e r  i es. 

I n t t - o d u c t i  or15 o f  new s p e c i e s  o f  s h e 1  l f i s h  a n d  o t h e r  m a r i n e  
o r g a n i s m s ,  h a v e  c r e a t e d  new f i s h e r i e s .  F o r  e x a m p l e ,  t h e  
i n t r o d u c t i o n  o f  T r o c h u s  n i  l o t i c u s )  t o  C o o k  I s l a n d s  a n d  Tuvalu. 
The r - i . i l  t i  v a t i  on  of (Ticir i rte o r  q a n j  s.ms s u c h  a s  s e a w e e d s  ( e . g .  
E ~ ~ t - ~ e u r r ~ a  5p. , g i a n t  c l a m s  at- f  i r t f  i st-I c o u l d  a 1  so h a v e  a n  i m p a c t  
cm # i  s h e r  ies.. by  r e d u c i n g  p r e s s u r e s  o n  n a t u r a l  stocks. 

Such d e v e l o p m e n t  p rogrammes  g i v e  t h e  f i sherrnen t h e  
o p p o r t u n i  t y  t o  move sway  f r o m  t r a d i t i o n a l  f  i shi ncj g r o u n d s  a n d  
o v e r e x p l o i t e d  f i s h e r i e s .  The  e f f e c t i v e n e s s  o f  s u c h  a scheme 
woul d  d e p e n d  on  f  i shet-men movi rig o u t  of o v e r e x  p1 ci t e d  f i s h e r  i es 
and i n t o  t h e  new1 y - d e v e l o p e d  one a n d  on t h e  r e s u l t i n g  v a c a n c i e s  
not. be i r iq  f i l l e d  by new e n t r i e s ,  t o  t .he a t - i g i n a l  f i s h e r y .  

2 . 3  P r o b l e m s  o f  i m p l e m e n t a t i o n  a n d  o p t i o n s  f o r  i s l a n d  n a t i o n s  

3 . 1 .  The c o n s e q u e n c e s  of d e v e l  oprnent  
9 

I n  e v e r y  f i s h e r y ,  i n  t h e  p t -e-development  s t a g e  t h e  
requi t-frnients are  mai n l  y t e c h r i u l  o g i  c a l  and economic:: how t o  
c a t c h ,  process a n d  d i s t r i b u t e  t h e  f i s h .  No management 
t - equ i  renier i t s  o c c u r  .. Bec.ause a+ t h e  soci a1 l y  sel f  -suf  f  i d e n t  
s e t t i n g s  of t h e  soc ie t ies  i n  t h e  S o u t h  P a c i f i c  r e g i o n ,  i n  
cur-1t.r a s t  tct A s i a  a n d  G f  r i c a  and  t h e  A ~ E - t - i c a s ,  t he re -  h a s  b e e n  
r e l a t i v e 1  y l i t t l e  c o m m e r c i a l i z a 1  i o n  i n  t h e  f i s h e r i e s ,  

. p a r t i c u l a r l y  i n  -the t t - a d i  t i o n + I  f i s h e r i e s  s e c t . o r .  F i s h e r i e s  
adn-iir-1ist. t-ations, w i t h  t h e  t a s k  o f  d e v e l  a p i n g  f  i she t - i  es h a v e  h a d  
t o  p r o v i d e  i n c e n t i v e s  t o  e n c o u r a g e  e n t r y  i n t o  t h e  f i s h e r i e s  a n d  
t o  i m p r o v e  t h e  e f f i c i e n c y  of t h e  f i s h i n g  u n i t s .  F a k a h a ~  a n d  
Shephar  d  ( 1986) ~ ~ i m n ' i a t - 1  se t h e  dfeve l  opmont. o b  jec:ti ves o f  niost 
c o u n t r i e s  i n  t h e  r e q i a n  as f o l l o w s :  

- i n c r e a s e d  p r o d u c t i o r i  
- expand  a n d  i m p r o v e  t e c h n i c a l  c a p a b i  l I t y 
- I mpr ove f  i e h  niar k e t  i ng 
- es-ipc'r-id d e v e l  opment  of t u n a  f  i sheri es 
- i n c r e a s e  pat- t i c 1  p a t i o n  o f  n a t  i canal s:- cind i ric-ome- 
- e a r n  f o r e i g n  e , , c h a n g e  
-- i mpr eve r e ~ o g r i i  t i  on o< n e e d e  f o r  mariagement C>+ re 'soi ir  

Devel  c'pfnent s c h e m e s  h a v e  a 1  most a 1  ways b e e n  f i n a n c e d  by 
yove'i rinierit~, , o f t  er1 w i t h  t h e  ass1 ': t a r i c e  cif f o r  ei qh a1 d ,  arid n o t  
b y  the  f i s h i n g  ~c*r i i~ i i~ r i i t i t ?~ .  They a l l  h a v e  aifiied t o  i n c r e a s e  
Â¥f s t 1 1  rig e f  f cart a n d  t o  3 mpt-ove [.it of i t a b i  1 i t y .  I n  ec-onofiii C tet- ITI& 

ai-id i n  r - e c i l  i tyt ,  t h e y  cofisti t u t e  " f i s h e r i e s  g r o w t h " ,  h a v i n g  a 
t w c ~ f o l  cl @ f f e c t  on t h e  c o u n t r y ' .  F i r s t l y ,  t h e  f i s h i n g  o c c u p a t i o n  
is e x p a n d e d  a n d ,  s e c o n d l y ,  o c c u p a t i o n s  a r e  treat-ed i n  a n c i l l a r y  
a c - t i v i t i e s ,  t e r m e d  "1 I r ~ t  age ef f e c t i . "  (L .  awson , 1 9c)4 . 
G o v e r n m e n t s  may f a c e  p r o b l e m s  b o t h  i n  c o n t r o l  l i ng or 
t ~ r  n i l  r-fat 1 rig 1 nc e n t  1 v e  e c-henefc wi t h o u t  adv'e-r E,c-I y a f f e c t  i ng t h e  



SPCIInshore Fish. Res. /BP. 52 
Page 17 

- l i n k a g e  e f f e c t .  

Many f i s h e r i e s  i n  t h e  reg ion  are p r e s e n t l y  i n  t h e  process 
o f  devel  opment and few f i s h e r i  es management r e g i  ~ i e s  have been 
imp1 emented. However, i t  i s  essent i  a1 t h a t  t h e  f i s h e r i e s  
admin i s t ra t i ons  o f  t h e  r e g i o n  recognize a t  an e a r l y  stage t h e  
need t o  change o r  o r i e n t a t e  d i  t -ect i  ons o f  development 
programmes towards managen~ent . A1 ready s o m e  count r  i es have 
expres.sed concern about the l i k e l  y  e f f e c t  o f  f i s h e r i e s  gr c~wth , 
p a r t i c u l a r l y  i n  c o r a l  r e e f  areas adjacent t o  towris and 
v i  1  lages. Concerns have also  been a i r e d  atiout. the 
v u l n e r a b i l i t y  o f  deep water demersal s tocks  t o  i n t e n s e  f i s h i n g .  
The 1.ikel ihood o f  problems occu r r i ng  depends- on whether or- n o t  
development agencies recognize t h e  b i o l o g i c a l  f i n i t e n e s s  of  t h e  
resources. 

I t  i s  the re fo re  recommended t h a t  t h e  f o l l o w i n g  p o i n t s  be 
consi  dered whenever devel  opment schemes a re  underway: 

( 1  F ishe r ies  admini s t r a t i  ons must recognize t h a t  =.c~oner 
o r  l a t e r  investment i n  development schemes has to cease 
i n  order t o  avoi d  over -e>:pl o i  t.at i on o f  the- re-fcourcefc: 

(2) F ishe r ies  a d m i n i s t r a t i o n s  should attempt t o  i n f o r m  
f i shermen o f  t h e  reasons:; f o r  ha1 t.i ng development or 
i n c e n t i v e  schemes, p r e f e r a b l y  we1 l befo re  i t  happens: 

(3)  Fishern~en need t o  be convinced t h a t  t h e  f i s h  
resources are n o t  i n f i n i t e .  Th i s  cou ld  be done through 
education and t r a i n i n g  programmes; 

(4) Fishermen need t o  understand why i t  i s  necessary and 
des i  r a b l  e t o  i mpose management rneasur es: 

( 5 )  E f f o r t s  t o  o b t a i n  in fo rmat ion  r e q u i r e d  f o r  stock 
assessment and mariagem~-rit s h o d  d  be i n i t i a t e d  a t  t h e  
i ncep t ion  o f  t h e  scheme. 

(6) Entry  o f  f ishermen, vessels or c a p i t a l  i n t o  t h e  
developing f i s h e r y  should be c o n t r o l l e d  from the  s t a r t  
and add i t i ona l  e n t r i e s  prevented when t h e  ca tch  rates: have 
dec l ined t o  h a l f  o f  t h e  i n i t i a l  catch per u n i t  e f f o r t .  

Much o f  the  economi c, soc i  a1 and po l  i t  i c.al d i  s t r e s s  theit occurs  
when t h e  f i s h e r y  i s  ove rcap i ta l i sed  can then be c a i d e d  
(Gul land, 1973). 

.- ~ Admin is t ra t ions shctul d  make ef f ort.5 t o  understand t h e  
. . 

s o c i a l  and p o l i t i c a l  s e t t i n g  o f  t h e  f i s h i n g  communities t o  
which n-~anaqenient programmes would apply and take- these f a c t o r s  
i n t o  account when fo rmu la t i ng  management systems i n  order t o  
er- sure accept.ance and qrea t  er  p a r t i c i p a t i o n  by the  communities. 
I t  i s  important t o  n o t e  t h a t  t he  soc ia l  and p o l i t i c a l  s e t t i n g  
o f  a  f i s h i n g  con~n~uni ty  i s  n o t  a problem; r a t h e r ,  i t  i s  a 
' s i t u a t i o n " .  I t  would prove very cost1 y  and time-consuming t o  
t r y  t o  change tha t  "si t u a t i  on". 
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. 2.3.2 P r o b l e m s  o f  i m p l e m e n t a t i o n  

T h e  a u t h o r s  d o  n o t  w i s h  t o  u n d e r - e n i p h a s i a e  t h e  
d i f f i c ~ t l t i e s  l i k e l y  to be e n c o u n t e r e d  i n  g e t t i n g  martagerrtent 
p r o g r a m s  t o  w o r k e f f e c t i v e l y .  A l t h o u g h  t h e r e  is a l a r g e  
l i t e t - a t u r e  o n  management m e t h o d s  f o r  f  i s h e r - i e s  c o v e r i n g  t h e  
t . h e o r e t i c a 1  * a n d  p r a c t i c a l  a p p l  i c a t i o r i s ,  , t h e r e  h a v e  b e e n  
r e l a t i v e l y  f e w  s u c c e s s e s  o n  a  g l o b a l  basis .  Many m e t h o d s  c > a u s e  
c o n f l i c t  a n d  c o n f u s i o n  a n d  many are c o s t l y  t o  i m p l e m e n t .  Nclst 

- i m p o r t a n t l y ,  f  a i  l u r e s  o f  management s c h e m e s  h a v e  o c c u r r e d  i n  
. . d e v e l o p e d  co~tritries, which  nave t h e  means  t o  o b t a i n  t h e  

r e q u i r e d  d a t a  f o r  management t h r o u g h  r e s e a r c h ,  t h e  manpower a n d  
s k i  1.1 s t . o  d e v e l o p  nian:-'.:;~r~er~t. p o l  i c i e s  and  t h e  r e s o u r c e s '  t o  

' i mpl ement  management m e a s u r e s .  
Ttii s s u g g e s t s  t h a t  P a c t  f  i t. I s 1  and g o v e r  nrnents  w i  l l f a c e  

d i f f i c u l t  t a s k s  i n  making management d e c i s i o n s  a p p l i c a b l e  t o  
t h e i r  r e s p e c t i v e  f i s h e r i e s  s i t u a t i o n s  and h a v i n g  t h e m  a c c e p t e d  
s o c i a l l y  and p o l i t i c a l l y .  I t  is t h u s  i m p o r t a n t  t o  t a k e  n o t e  o f  
t h e  key  r e a s o n s  f o r  t h e  l a c k  of  ~ U C C C E S  when c o n s i d e r i n g  
p o s s i b l e  managertent m e t h o d s  t o  u s e ,  a s  o u t  l i ned be1 o w :  

( 1 )  F a i l u r e  t o  i i r~pl  etitent i n  t i m e  t o  p r e v e n t  s e r i o u s .  
cwet-f i  hi rig. 

(2) D i f - f i c u l t i e s  i n  e n f o r c e m e n t  which o f t e n  a r i se  d u e  t.o 
lack o f  f u n d s  t o  m e e t  cos t s  of e n f o r c e m e n t ,  t h e  l a c k  of  
a p p r o p r i a t e '  l e g a l  p o w e r s  a n d  a  l a c k  of manpower t o  e n f o r c e  
t~ianagefrtent m e a s u r e s  

(3)  EvasJ oris o f  managemerit m e a s u r e s  .by  f  i s h e r m e n  ar i  se 
f  t - a m  conf  l i c t s  b e t w e e n  g o v e r n m e n t  friaria~ement o b j e c t i v e s  
and t h e  f i sher-man ' 5  p r o f  i t m o t i v e .  

(4) E x c e s s i v e  c o s t s  o f  a d r i i i n i s t t - a t i o n  and i m p l e m e n t a t i o n  
o f  m a n a g e m e n t  m e a s u r e s  a r i s i n g  f  ram u n d u l y  compl o: 

' management s y s t e m s .  

(5) I n a p p r o p r i a t e  a n d  i n a d e q u a t e  pa l  i c i es  and  o b j e c t i v e s  
a r i s i n g  f r o m  a m b i g u o u s  management p l a n s ,  f o r m u l a t e d  a s  a 
t - e s u l t  of c o n f l i c t i n g  a d m i n i s t r a t i v e  and  p o l i t i c a l  
cc fns i  d e r a t i  o n e .  

(6) Ignot- artce- C>+ t h e  i fipcir t of cc~rit.t- c11 m e a s u r e s ,  l e a d i  rtq 
t o  m i s u n d e r s t a n d i n g s  a n d  m i s i n t e r p r e t a t i o n s .  o f  management 
ci'i-f j e c t  i ves. 

( 7 )  D i v i s i o n  of a u t h o r i t y  &rid lact . .  of c o - o r d i n a t i o n s  
be tween  numerous g o v e r n m e n t  d e p a r t m e n t s ,  m i n i s t t - i  es o r  
o t h e r  o r g a n i 2 a t i  onfe J rival ved I rt f  i shet-  i e5 deve-1 opfiie-rtt a n d  
management.. 

(â‚¬ I r i a d e q u a t e  s.t a t i s t  i c s  arid i nfori-ridt i o n  upon w h i c h  t o  
b a s e  mariageffiertt o b j e c t i v e s ,  c o u p l e d  w i t h  a l a c ,  o f  
appr  eci a t  i on  c>+ the '  use'+ u l  r ~ b ~ i f r  of s tat  i sti c s  o r  of w t t i  c h  
statistics and d a t a  are r e q u i r e d  f o r  e i t h e r  f i s h e r i e s  
fnariageflient or s t o c k  a&s.e'&=rr~ent. 
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( 9 )  Undue p o l i t i c a l  i n t e r e s t s  c a u s i n g  t h e  a d m i n i s t r a t i o n  
t o  make i n c o r r e c t  management d e c i s i o n s ;  t h e  m o s t  n o t a b l e  
p r o b l e m  b e i n g  a l a c k  of p o l i t i c a l  w i l l  on  t h e  p a r t  o f  
g o v e r n m e n t  t o  a c c e p t  s o u n d  management a d v i c e  a n d  make t h e  
a p p r o p r i a t e  management d e c i s i o n s .  

2 . 4 .  C r e a t i o n  of a management r e g i m e  

* t A c u r s o r y  r e v i e w  of a d m i n i s t r a t i v e  s t r u c t u r e s  f o r  
f i s h e r i e s  management  o n  a w o r l d w i d e  b a s i s  w i l l  r e v e a l  a h u g e  
d i v e r s i t y  of  a r r a n g e m e n t s  and i t  is i m p o s s i b l e  t o  m a k e  many 
m e a n i n g f u l  g e n e r a l i z a t i o n s .  The  a r r a n g e m e n t s  ' a d o p t e d  w i  l l 
d e p e n d  v e r y  much upon t h e  o r g a n i z a t i o n  of g o v e r n m e n t s ,  
p r o v i n c i a l  g o v e r n m e n t s ,  l o c a l  c o u n c i  l S and  s t a t u t o r y  b o d i e s  a n d  
o n  t h e  e x p e r t i  se a v a i  l at11 e i n  t h e  re1 e v a n t  g o v e r n m e n t  
d e p a r t m e n t s  a n d  i n  t h e  e x i s t e n c e  or o t h e r w i s e  of  f i s h e r m e n s '  
ot-cjcir~izat i  o n s .  
' 

I n  the c - o n t e x t  o f  c o a s t a l  - f i s h e r i e s  w e  s u g g e s t  t h a t  
i r r e s p e c t i v e  of o t h e r  a r r a n g e m e n t s ,  mechani  sms b e  d e v e l o p e d  t o  
s e r v e  a s  l i n t ' s  f o r  c o n s u l t a t i o n  bet.ween qc.vet-nnierit. arid ttie 
f i s h i n g  c o m m u n i t i e s .  i n  m o s t  c o u n t r i e s  l o c a l  c o u n c i l s  or 
adrriini s t r a t i  o n 5  a l r e a d y  e x i s t  a n d  t h i s  s h o u l d  n o t  c o n s t i  t u t e  a 
p r o b l e m .  I n  some c o u n t r i e s  i t  m i g h t  b e  n e c e s s a r y  f o r  t h e  
f i s h e r m e n  o p e r a t i n g  i n  . p a r t i c u l a r  a r e a s  t o  nomir1at.e o r  e l e c t  a 
s m a l l  number of t h e i r  f e l l o w  f i s h e r m e n  t o  a c t  a s  a  c o n d u i t  fot-  
p a s s i n g  the- o p i n i o n s  of - f i s h e r m e n  o n  t o  g o v e r n m e n t  a n d  f o r  
e n s u r i n g  t h a t  i n f o r m a t i o n  f l o w s  ft-om g o v e r n m e n t  t o  t h e  f i s h i n g  

' commuriity. 

2.5. E n v i r o n m e n t a l  management 

A p o i n t  which  c a n n o t  b e  o v e r e m p h a s i z e d  is t h a t  c o n s e r v a t i o n  o f  
t h e  e n v i r o n m e n t  is an e s s e n t i  a1 p r e r e q u i s i t e  t o  nianagi nq  t h e  
f i s h e r i e s .  I f  d e g r a d a t i o n  or- p o l l u t i o n  of r e e f s ,  1  a q o o n s  and  
coast.al w a t e r s  is p e r m i t t e d ,  y i e l d s  w i  l l d e c l  i n e  d e s p i t e  a1 l 
o t h e r  management m e a s u r e s .  I n  t h e  Phi  l i p p i n e s ,  f o r  e x a m p l e ,  i t  
i e .  e s t i m a t e d  t h a t  a l a r g e  p o r t i o n  of ttie c o u n t r y ' s  r e e f s  have- 
b e e n  damaged and  some h a v e  b e e n  c o m p l e t e l y  d e s t r o y e d  (Gomez et 
a1 . 1981 1 . I n  such at- ens t h e  h i  qhl y pt- o d u c t i  v e  c o r  a1 reef 

- f  i she t - i  es h a v e  l o s t  . 

3. CONCLUSIONS 

W e  c o n c l u d e  t h a t  i t  s h o u l d  be- p o s s i b l e  t o  in i~ t l ement .  c o s t -  
e f f e c t i v e  systems for-  morn to r - ing  and manaqing c c m s t a l  f i s h e r y  
r c ~ o u t - c e s  i n  t h e  South F'acif i c  r e g i o n .  T h e r e  are- a w i d e  r a n g e  
o f  p o s s i b l e  management s y s t e m s  and m e t h o d s ,  b o t h  d i r e c t  a n d  
i n d i r e c t .  However,  i n  t h e  l o n g e r  term i t  seems i n e v i t a b l e  t h a t  
s t e p s  w i l l  have t o  b e  t a k e n  t o  l i m i t  e n t r y  i n t o  t h e  f i s h e r i e s  
t o  p r e v e n t  ovct -har  v e s t  i ng.  
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I n  t h e  i mpo5.i t i o n  of  arty management s y s t e m  flinch t h o u g h t  
. . s h o u l d  b e  g i v e n  t o  t h e i r  ' l i k e l y  e f f e c t  o n  t h e  f i s h i n g  

cornmuni t ies,  b e c a u s e  w i t h o u t  t h e  s u p p o r t  of t h e s e  c o m m u n i t i e s  
i t  is u n l i k e l y  t h a t  a n y  management r e g i m e  w i l l  e v e r  be 
sucfcess f  u l  . 

F i n a l l y ,  w e  b e l i e v e  t h a t  it. is n e c e s s a r y  t o  d r a w  a t t e n t i o n  
t o  tile f a c t  t h a t ,  to a g r e a t e r  e x t e n t  t h a n  is t h e  case f o r  many 
o t h e r  r 1 a t i o n 5 ,  t h e  i s l a n d  s ta tes  of t h e  P a c i f i c  h a v e  a n  
e n o r m o u s  d e p e n d e n c y  on t h e i r  m a r i n e  e n v i r o n m e n t s  and r e s o u r c e s .  
I n  some cases t h e y  a r e  v i r t u a l l y  t h e  o n l y  r e s o u r c e s ,  which  can 
be e > : ~ l o i t e d  a n d  d e v e l o p e d  f o r  t h e  b e n e f i t  o f  t h e  n a t i o n .  
Managi n g ,  c o n s e r v i n g  a n d  p r o t e c t i n g  t h e s e  r e s o u r c e s  is n o t  an  

. . -  e a s y  t a s k  a n d  i t  is m o s t  i m p o r t a n t  t h a t  g o v e r n m e n t s  d o  n o t  
d e l a y  i n  making t h e  t h e  d i f f i c u l t  p o l i t i c a l  a n d  a d m i n i s t r a t i v e  
d e c i s i o n s  n e e d e d  t o  e n s u r e  t h e  w i s e  use of t h e s e  r e s o u r c e s .  

t - i 
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