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SPC ACTIVITIES 

F i s h e r i e s  Tra in ing  Courses Planned 

SPC coas t a l  f i s h e r i e s  s t a f f  have r e c e n t l y  been t r a v e l l i n g  t o  member 
c o u n t r i e s  i n  order  t o  d iscuss  a number of t r a i n i n g  a c t i v i t i e s  which a r e  
planned o r  under cons idera t ion  f o r  t h e  coming months.  F i s h e r i e s  Adv i se r  
Barney Smith and F i s h e r i e s  T r a i n i n g  O f f i c e r  A l a s t a i r  R o b e r t s o n  h a v e  
r e c e n t l y  v i s i t e d  Vanuatu, F i j i ,  Tonga, Western and American Samoa, and Niue 
t o  examine l o c a l  t r a i n i n g  f a c i l i t i e s  and o p p o r t u n i t i e s ,  gauge t r a i n i n g  
p r i o r i t i e s ,  and, p a r t i c u l a r l y ,  t o  f i n a l i s e  a r r angemen t s  f o r  two t r a i n i n g  
courses  which w i l l  be he ld  i n  1986. 

One of these  i s  t h e  SPC FISH HANDLING AND PROCESSING COURSE, t o  be 
he ld  i n  Por t  Vi la  f o r  10 weeks commencing mid 1986. The course i s  intended 
f o r  f i s h  m a r k e t i n g  s t a f f  r e s p o n s i b l e  f o r  s u p e r v i s i n g  t r a n s p o r t a t i o n ,  
process ing ,  s torage  and s a l e  of s e a f o o d  p r o d u c t s .  The c o u r s e ,  which i s  
b e i n g  o r g a n i s e d  by t h e  F i s h e r i e s  T r a i n i n g  O f f i c e r ,  w i l l  c a l l  o n  t h e  
e x p e r t i s e  of v a r i o u s  a g e n c i e s  known f o r  t h e i r  p r a c t i c a l  knowledge o f  
P a c i f i c  f i s h e r i e s .  The SPC Fish Handling and Processing Off icer ,  who w i l l  
be appointed s h o r t l y ,  w i l l  administer  t h e  on-s i te  running of the  course and 
conduct l e c t u r e s  where appropr ia te .  As w i t h  most SPC f i s h e r i e s  t r a i n i n g  
a c t i v i t i e s ,  t h e  c o u r s e  w i l l  be p r a c t i c a l l y  o r i e n t e d ,  w i t h  emphasis  on 
'hands-on' t r a i n i n g  i n  f i s h  processing rooms, cold s t o r e s  and s a l e s  a r e a s  
a s  w e l l  a s  "on board" h a n d l i n g .  It  i s  e n v i s a g e d  t h a t  16 s t u d e n t s  w i l l  
p a r t i c i p a t e  i n  t h e  course, which w i l l  cover: t h e  theory  of f i s h  s p o i l a g e ,  
and of ways t o  inc rease  s to rage  l i f e ,  inc luding  f r eez ing ,  smoking, s a l t i n g  
and drying;  on-board handling of f i s h  ca tches ,  including bleeding, s p i k i n g  
and c o r i n g ,  f i r s t - s t a g e  p r o c e s s i n g ,  a n d  i c i n g ;  o n - s h o r e  g r a d i n g ,  
process ing ,  p r e p a r a t i o n  and d i s p l a y  of f r e s h  f i s h  p r o d u c t s ;  c h i l l i n g ,  
f r e e z i n g ,  g l az ing ,  cold s to rage ,  f r e e z e r  management and stock a r r angemen t ;  
p repa ra t ion  of s p e c i a l i s t  export products ,  including sashimi o r  prime-grade 
c h i l l e d  f i s h ,  f i l l e t s ,  bulk packs and s h a t t e r p a c k s ;  m a r k e t i n g ,  packag ing  
and product development; and s t o r e  management i n c l u d i n g  r eco rd -keep ing ,  
cash management, s tock  con t ro l  and equipment maintenance. 

This  course i s  a l s o  envisaged a s  a  ' l aunch ing  pad' f o r  t h e  SPC F i s h  
Handling and Processing P r o j e c t ,  which w i l l  opera te  i n  SPC member count r ies  
i n  much t h e  same way a s  t h e  Deep Sea F i s h e r i e s  Development P r o j e c t .  The 
SPC F i sh  Hand l ing  and P r o c e s s i n g  O f f i c e r  w i l l  conduct  s h o r t  v i s i t s  t o  
member c o u n t r i e s  ( o n e  t o  s i x  months)  t o  c a r r y  o u t  o n - s i t e  t r a i n i n g  
programmes and a s s i s t  i n  the upgrad ing  o f  l o c a l  f i s h  marke t ing  o u t l e t s ,  
p a r t i c u l a r l y  those operated by government o r  a s  p a r t  of na t iona l  f i s h e r i e s  
development a c t i v i t i e s .  

Also f i rmly scheduled f o r  1986 i s  a  r e p e a t  of t h e  S P C ~ U N D P  REGIONAL 
REFRIGERATION TRAINING COURSE. This  course was i n i t i a l l y  held a s  a  one-off 
e x e r c i s e  i n  1985, but t h e  success of t h e  f i r s t  course and continuing demand 
f o r  t r a i n i n g  i n  t h e  m a i n t e n a n c e  a n d  r e p a i r  o f  f i s h e r i e s  s e c t o r  
r e f r i g e r a t i o n  equipment among member coun t r i e s  has prompted i t s  r e p e t i t i o n .  
L i k e  t h e  f i r s t  c o u r s e ,  t h i s  a c t i v i t y  w i l l  be h e l d  i n  Raro tonga ,  Cook 
I s l a n d s ,  l a s t  f o r  20 weeks, and accommodate 14  s tudents .  

Fur ther  new t r a i n i n g  programmes a r e  a l s o  under c o n s i d e r a t i o n .  These 
inc lude  a  sub-regional course f o r  f i s h e r i e s  extension worke r s ,  t o  be h e l d  
i n  F i j i ,  and a  course i n  o f f shore  naviga t ion  t o  be he ld  i n  Western  Samoa. 
Work i s  i n  progress  t o  develop s u i t a b l e  t r a i n i n g  f o r  f i s h e r i e s  o f f i c e r s  i n  



a r e a s  of e x t e n s i o n  s k i l l s ,  s u c h  a s  management  a n d  c o m m u n i c a t i o n .  
Addit ional ly,  as  repor ted  i n  d e t a i l  i n  m F i s h e r i e s  Newsletter m S, t h e  
s e v e n t h  SPC/Nelson P o l y t e c h n i c  P a c i f i c  F i s h e r i e s  O f f i c e r  C o u r s e  i s  
scheduled t o  commence i n  February 1986. The s tudents  w i l l  spend t h e  f i r s t  
18 weeks of t h i s  23-week course i n  Nelson, New Zealand, s tudying a  v a r i e t y  
of p r a c t i c a l  s k i l l s .  The l a s t  f i v e  weeks w i l l  be spent  i n  Vava'u, Tonga,  
i n  an in tens ive  period of p r a c t i c a l  f i s h i n g  experience w i t h  one of t h e  SPC 
Master Fishermen. 

Deep Sea F i she r i e s  Development P ro iec t  Notes 

Gear Development Programme 

Fol lowing recommendations from t h e  1 9 8 4  and  1 9 8 5  SPC R e g i o n a l  
Technical Meeting on F i s h e r i e s ,  p l a n n i n g  i s  c u r r e n t l y  underway toward  
e s t ab l i sh ing  a  gear development programme a s  a  d i s t i n c t  a c t i v i t y  wi th in  t h e  
framework of t h e  SPC Deep Sea F i s h e r i e s  Development P r o j e c t .  The g e a r  
development programme w i l l  i n v o l v e  s t a t i o n i n g  one of t h e  SPC M a s t e r  
Fishermen i n  a  l o c a l i t y  chosen f o r  i t s  s u i t a b i l i t y  f o r  experimental f i s h i n g  
( i . e .  with access t o  a  wide v a r i e t y  of f i s h i n g  env i ronmen t s  which w i l l  
permit f i s h i n g  i n  most weather c o n d i t i o n s ,  and  w i t h  r e a s o n a b l y  r e l i a b l e  
communications and s u p p o r t  s e r v i c e s  f o r  s m a l l  b o a t  o p e r a t i o n ) .  T h e  
programme's aim w i l l  be t o  t e s t  new o r  e x o t i c  f i s h i n g  gears  and techniques*  
and develop them t o  t h e  poin t  where they can be demonstrated t o ,  and u s e d  
e f f e c t i v e l y  by, P a c i f i c  I s l and  f i s h e r m e n  v i a  r o u t i n e  Deep Sea F i s h e r i e s  
Development Project  country v i s i t s  and t r a i n i n g  a c t i v i t i e s .  The programme 
would remain i n  place f o r  an i n i t i a l  period of two years ,  i n  order  t o  avoid 
t h e  d is rupt ions  of s easona l i ty  of f i s h i n g  s u c c e s s ,  and l o s t  t i m e  d u r i n g  
r e l o c a t i o n  between c o u n t r i e s ,  which have  hampered SPC g e a r  development  
e f f o r t s  i n  t h e  past .  

Af ter  studying a  number of s u i t a b l e  s i t e s  and t e n t a t i v e  p r o p o s a l s  t o  
host  t h e  pro jec t  by member coun t r i e s ,  Vava'u, i n  t h e  Kingdom of Tonga,  h a s  
been p r o v i s i o n a l l y  s e l e c t e d  a s  t h e  s i t e  f o r  t h i s  work. Vava'u a l l o w s  
access t o  good tuna-f ishing and deep-bottom f i s h i n g  grounds a l l  a r o u n d  t h e  
i s l and ,  and the re fo re  f i s h a b l e  under most w e a t h e r  c o n d i t i o n s .  An a c t i v e  
f i s h  aggregation device (FAD) deployment programme i s  j u s t  commencing and 

, 
t h e r e  a r e  a  number of opt ions  cu r ren t ly  under cons idera t ion  which may al low 
the  acqu i s i t i on  of a  f i s h i n g  v e s s e l  f o r  f u l l - t i m e  u s e  by t h e  programme. 
Importantly, the  Government of Tonga i s  f u l l y  committed t o  t h e  p r o j e c t ,  and 
i s  prepared t o  a s s i s t  i n  t h e  provis ion  of v e s s e l  support s e rv ices .  

SPC Fisher ies  Adviser Barney Smith v i s i t e d  Tonga i n  October t o  d i scuss  
the  d e t a i l s  of the  proposals w i th  government o f f i c i a l s  and w i t h  SPC Mas te r  
Fisherman Paul Mead, who i s  p re sen t ly  s t a t i o n e d  i n  Tonga ( s e e  below) and 
who i s  l i k e l y  t o  be i n  charge of t h e  gear development  programme. I f  a l l  
t h e  many o r g a n i s a t i o n a l  d e t a i l s  can  be m u t u a l l y  a g r e e d ,  t h e  programme 
should commence i n  mid-1986. 

Tonga 

Master Fisherman Paul Mead has been assigned t o  t h e  Kingdom of Tonga 
s ince  Apr i l ,  although h i s  work programme up u n t i l  mid-August was fragmented 
because of duty t r a v e l  t o  o the r  c o u n t r i e s .  S ince  t h a t  t i m e  h e  h a s  been 
c o n c e n t r a t i n g  on c a r r y i n g  o u t  f i s h i n g  t r i p s  w i t h  s e l e c t e d  commerc ia l  
fishermen i n  order  t o  a s s i s t  them improve t h e i r  f i s h i n g  t echn iques ,  v e s s e l  
e f f ec t iveness ,  and business  management s k i l l s .  The fishermen s e l e c t e d  a r e  



a l l  involved i n  t h e  Tongan F i s h e r i e s  D i v i s i o n ' s  f i s h e r i e s  development  
programme, having purchased v e s s e l s  b u i l t  a t  t h e  Division's boatyard. 

New Caledonia 

Master F isherman Lindsay  Chapman concluded h i s  a s s ignmen t  t o  New 
Caledonia i n  mid-November. H i s  work had covered a  v a r i e t y  of f i e l d s ,  
inc luding  experimental f i s h i n g  around FADs by means of v e r t i c a l  l o n g l i n e s ,  
i k a - s h i b i  l i n e s ,  t r o l l i n g  and g i l l  n e t t i n g .  The p r o j e c t  v i s i t  a l s o  
included a s u b s t a n t i a l  t r a i n i n g  component,  i n c l u d i n g  a  two-week t r i p  t o  
Voh, on New Caledonia's wes t  c o a s t ,  t o  demons t r a t e  deep-bottom f i s h i n g  
techniques t o  members of t h e  l o c a l  fishermen's co-operat ive.  Lindsay  h a s  
now l e f t  New Caledonia f o r  h i s  new assignment i n  Rarotonga, Cook Is lands.  

Fishing Technologist Aymeric Desurmont deploying a  vertical longline during experimental 
fishing trials in New Caledonia. 

Tuvalu 

Master Fisherman Pale Taumaia took up a  new ass ignmen t  i n  Tuvalu  i n  
O c t o b e r ,  i n  which h i s  main d u t i e s  w i l l  i n v o l v e  t h e  d e v e l o p m e n t  a n d  
demonstration of v e r t i c a l  l ong l ine  f i s h i n g  techniques around Tuvalu's FADs. 
Pa le  w i l l  be s t a t ioned  on the  c a p i t a l ,  Funafut i ,  u n t i l  e a r l y  1986,  d u r i n g  
which time he w i l l  c a r ry  out  v e r t i c a l  l o n g l i n i n g  t r i a l s  a round f o u r  FADs 
s t a t i o n e d  near Funafut i ,  and demonstrate t h e  techniques t o  i n t e r e s t e d  l o c a l  
fishermen. Pale w i l l  then move t o  se l ec t ed  outer  i s l a n d s  t o  conduct  more 
i n t e n s i v e  t r a i n i n g  programmes wi th  l o c a l  fishermen. 



18th SPC Regional Technical Meeting on F i s h e r i e s  

SPC has recent ly  c i r c u l a t e d  i t s  provis ional  ca lendar  of m e e t i n g s  f o r  
1986 (SPC Savingram No 61 /85) .  The d a t e s  f o r  t h e  1 8 t h  SPC R e g i o n a l  
Technical Meeting on F i s h e r i e s  have been s e l e c t e d  a s  August 4-9 i n c l u s i v e ,  
with the  meeting t o  be he ld  a t  SPC headquarters  i n  Noumea, New C a l e d o n i a .  
The provis ional  agenda f o r  t h e  meeting w i l l  be c i r c u l a t e d  a t  a  l a t e r  da te .  

SPC Supports Tuvalu Ar t i s ana l  F i she r i e s  S t a t i s t i c s  Programme 

The South P a c i f i c  Commission, through i t s  Tuna and B i l l f i s h  Assessment 
Programme (TBAP), has been a s s i s t i n g  t h e  F i s h e r i e s  D i v i s i o n  of T u v a l u  i n  
the  development and improvement of i t s  s t a t i s t i c a l  sys tem.  P r i o r i t i e s  
e s t ab l i shed  f o r  t h e  s t a t i s t i c a l  system by t h e  Tuvalu F i s h e r i e s  Divis ion  a r e  
1)  es t imat ion  of the  t o t a l  c a t c h  f o r  development and planning purposes  and  
2) the  c o l l e c t i o n  of simple b io log ica l  da t a  and t h e  e s t ima t ion  of ca t ch  p e r  
un i t  of e f f o r t  (CPUE) f o r  s tock  a s ses smen t  pu rposes .  Dur ing  a n  i n i t i a l  
v i s i t  t o  Tuvalu by Tuna Programme F i s h e r i e s  S t a t i s t i c i a n  Tom P o l a c h e c k  i n  
February 1985, va r ious  methods t o  c o l l e c t  d a t a  f o r  t h e s e  p u r p o s e s  w e r e  
evaluated. As a  r e s u l t  of these  t r i a l s Ã  a  g e n e r a l  d e s i g n  f o r  t h e  s y s t e m  
evolved. Mr Michael Molina of t h e  Guam D i v i s i o n  of A q u a t i c  and W i l d l i f e  
Resources was h i r e d  o n  c o n t r a c t  by t h e  SPC t o  v i s i t  Tuva lu  i n  J u l y  and  
August 1985. During t h i s  second v i s i t ,  d e t a i l s  of t h e  system were r e f i n e d  
and l o c a l  s t a f f  t r a i n e d  i n  t h e  var ious  aspec t  of t h e  system. 

The current  form of t h e  system c o n s i s t s  of s i x  components: 
1 )  A census of a l l  f i s h i n g  c r a f t  i n  F u n a f u t i  which r e q u i r e d  p h y s i c a l l y  

numbering a l l  boats  and canoes. 
2) On a  random sample of s i x  days each month, a  complete census of f i s h i n g  

a c t i v i t y  by a l l  f i s h i n g  c r a f t  on t h a t  day i s  conducted .  T h i s  t a s k  i s  
accomplished by making a  t o u r  of t h e  i s l a n d  i n  t h e  morning  and l a t e  
af ternoon,  not ing which v e s s e l s  a r e  i n  po r t ,  which a r e  f i s h i n g  and which 
a re  out of por t  f o r  o t h e r  reasons. 

3 )  Based on t h e  r e s u l t s  of t h e  p a r t i c i p a t i o n  c e n s u s ,  i n t e r v i e w s  a r e  
conducted wi th  as  many re tu rn ing  fishermen a s  p o s s i b l e  and  t h e i r  c a t c h  
weighed. 

4 )  Similar  surveys of sho re l ine  p a r t i c i p a t i o n ,  e f f o r t  and c a t c h  a r e  a l s o  
conducted severa l  randomly se lec ted  days per month. 

5 )  Daily logs of f i s h i n g  e f f o r t  and ca tch  a r e  kept t h e  v e s s e l s  o p e r a t e d  by 
t h e  F i she r i e s  Division. 

6 )  Length frequency samples from catches by F i she r i e s  D i v i s o n  v e s s e l s  a r e  
taken f o r  s i x  of t h e  most important spec ies .  

Using r e s u l t s  from components 2-5, monthly e s t i m a t e s  of t o t a l  c a t c h  
f o r  Funafut i  can be ca lcula ted .  For s t o c k  a s ses smen t  p u r p o s e s ,  g e n e r a l  
measures of CPUE can be derived from 3 and 4 while  t h e  r e s u l t s  from 5 and 6  
should provide more d e t a i l e d  information b u t  i n  s m a l l e r  q u a n t i t i e s .  The 
s t a t i s t i c a l  system i s  a t  present  confined t o  Funafut i  because  of t h e  l a c k  
of f i s h e r i e s  personnel on t h e  o ther  i s l a n d s  and problems of t r a n s p o r t a t i o n .  

The s t a t i s t i c a l  sys tem i s  s t i l l  e v o l v i n g .  As w i t h  a n y  s y s t e m ,  
modif icat ions a r e  l i k e l y  t o  be needed a s  condit ions and requirements  change 
o r  as  de f i c i enc ie s  become apparent.  A t  t h e  present  time, t h e  TBAP i s  con- 
t inuing  t o  a s s i s t  i n  t h e  programme by r e v i e w i n g  t h e  d a t a  and  r e s u l t a n t  
c a t c h  and e f f o r t  e s t i m a t e s  t o  h e l p  p r e v e n t  m i s t a k e s  and e v a l u a t e  t h e  
adequacy of t h e  present  procedures. 



The s t a t i s t i c a l  system t h a t  i s  evolving f o r  Tuvalu h igh l igh t s  t h e  f a c t  
t h a t  a  sys tem n e e d s  t o  be d e s i g n e d  and developed i n  r e l a t i o n  t o  l o c a l  
needs, conditons and resources.  Deta i led  p r o c e d u r e s  and methods can  n o t  
simply be borrowed from somewhere e l s e .  Thus, for 'example,  t h e  f e a s i b i l i t y  
of conducting complete censuses of  f i s h i n g  p a r t i c i p a t i o n  depends on t h e  
r e l a t i v e l y  small s i z e  of Funafut i ,  t h e  s i z e  of t h e  f i s h i n g  f l e e t ,  and most 
i m p o r t a n t l y ,  t h e  w i l l i n g n e s s  o f  t h e  f i s h e r m e n  t o  c o o p e r a t e  i n  t h e  
programme. On t h e  o t h e r  hand,  more t r a d i t i o n a l  methods of s u r v e y i n g  
landing s i t e s  a r e  not  p r a c t i c a l  b e c a u s e  of t h e  l a c k  of c e n t r a l  l a n d i n g  
s i t e s  and r e l a t i v e  infrequency of landings.  

Some b e n e f i t s  from t h e  newly developed Tuavalu s t a t i s t i c a l  sys tem a r e  
a l r e a d y  o c c u r r i n g .  F i s h e r i e s  o f f i c i a l s  i n  F u n a f u t i  have an a c c u r a t e  
e s t i m a t e  of t h e  number of f i s h i n g  v e s s e l s  f o r  t h e  f i r s t  t i m e .  Some 
p r e l i m i n a r y  e s t i m a t e s  of a r t i s a n a l  c a t c h  r a t e s  a r e  a v a i l a b e  and w e r e  
presented  a t  t h e  SPC Seventeenth Regional Technical Meeting on F i she r i e s  i n  
August 1985. Resul t s  from t h e  improved s t a t i s t i c a l  system i n  Tuvalu a r e  of 
p o t e n t i a l l y  g r e a t  i n t e r e s t  t o  anyone i n v o l v e d  i n  f i s h e r i e s  i n  s m a l l  
communities. 

Observer Programmes on I n d u s t r i a l  F ish ing  Vessels 

Several  coun t r i e s  have requested t h e  SPC t o  a s s i s t  i n  t h e  t r a i n i n g  of 
on-board f i s h e r i e s  o b s e r v e r s .  I n  r e s p o n s e ,  a  s h o r t  c o u r s e  h a s  b e e n  
developed whose aim i s  t o  improve t h e  quan t i ty  and q u a l i t y  of i n f o r m a t i o n  
ga thered  by t h e  observers .  S p e c i f i c a l l y ,  t h e  c o u r s e  w i l l  emphasize f o u r  
o b j e c t i v e s :  

( 1 )  C l a r i f i c a t i o n  of na t iona l  and r eg iona l  r epor t ing  r e s p o n s i b i l i t i e s .  

( 2 )  In t roduc t ion  of s tandard formats f o r  c o l l e c t i o n  of rou t ine  data .  

( 3 )  Establishment of proper r epor t ing  and debr ief ing  procedures. 

( 4 )  In t roduc t ion  of observers  t o  t h e  p r a c t i c a l  a spec t s  of t h e i r  dut ies .  

The course i s  designed t o  be c a r r i e d  out  a t  a  n a t i o n a l  l e v e l ,  i n  t h e  
form of a t r a i n i n g  workshop. The f i r s t  d r a f t  of an o b s e r v e r s '  manual h a s  
been prepared f o r  use i n  t h e s e  workshops and i s  i n t e n d e d  t o  s e r v e  a s  a  
gu ide l ine  f o r  observers  i n  the  conduct of t h e i r  a c t i v i t i e s .  It i s  hoped 
t h a t ,  through t h i s  t y p e  of t r a i n i n g ,  i n f o r m a t i o n  g a t h e r e d  by d i f f e r e n t  
observers  w i l l  be of a  uniform s t a n d a r d  and  w i l l  be  more u s e f u l  a t  b o t h  
n a t i o n a l  and r eg iona l  l e v e l s .  I f  t h e  o b s e r v e r  manual and t h e  t r a i n i n g  
workshops, which w i l l  be he ld  during e a r l y  1986, a r e  w e l l  r e c e i v e d ,  w i d e r  
d i s t r i b u t i o n  w i l l  be considered. 



Advisory Centres & P r a c t i c a l  Fishing Courses f o r  Tonga 
(Source: MAFF Mass Media; Tonga Chronicle) 

Advisory cen t r e s  f o r  fishermen a r e  p resen t ly  being b u i l t  i n  t h e  o u t e r  
i s l ands  of Tonga. Consist ing of 12-foot by 10-foot sheds, t h e  c e n t r e s  w i l l  
be used f o r  r e p a i r  of n e t s ,  engine maintenance, and meetings. The f i r s t  of 
these  cent res  i s  loca ted  i n  Matamaka, Vava'u. The n e x t  c e n t r e  i s  b e i n g  
constructed a t  'Uiha, Ha'apai. The sheds w i l l  c o n s i s t  of a  cement s l a b ,  
four  cocowood pos t s ,  and a  t i n  roof .  Wire mesh w i l l  surround t h e  frames t o  
make the  sheds lockable and s u i t a b l e  f o r  s t o r a g e .  The c e n t r e s  w i l l  h a v e  
wal l  brackets  f o r  hanging engines. Rain b a r r e l s  w i l l  p r o v i d e  f r e s h  w a t e r  
f o r  engine cleaning. M r  Semisi Fakahau, P r i n c i p a l  F i she r i e s  O f f i c e r ,  s a i d  
t h a t  he would l i k e  t o  have cen t r e s  b u i l t  i n  a l l  c o a s t a l  v i l l a g e s  s o  t h a t  
fishermen could have engine maintenance courses i n  t h e i r  own v i l l a g e s  and  
spend more time f i sh ing .  The sheds  a r e  b e i n g  p rov ided  by t h e  F i s h e r i e s  
Division, with a s s i s t ance  of t h e  Foundation f o r  t h e  P e o p l e s  of  t h e  S o u t h  
Pac i f ic .  

F 
Sixteen fishermen a t t e n d e d  a two-week c o u r s e  i n  p r a c t i c a l  f i s h i n g  

^ methods a t  t h e  F i she r i e s  Division i n  Sopu i n  mid-November. These men w e r e  
cu l led  from a l i s t  of 400 app l i can t s .  Those i n t e r e s t e d  i n  p u r c h a s i n g  a n  
a r t i s a n a l  f i s h i n g  c r a f t  from t h e  Division must  p a s s  t h e  two-week c o u r s e .  
Topics  covered  i n c l u d e d  b a s i c  e n g i n e  r e p a i r ,  e n g i n e  m a i n t e n a n c e ,  
e l e c t r o n i c s ,  b o a t  ma in tenance ,  g e a r  t e c h n o l o g y ,  r a d i o  communica t ions  
( theory and p r a c t i c e ) ,  echo sounder i n s t r u c t i o n ,  naviga t ion  and c h a r t w o r k ,  
operat ion of s a f e t y  equipment ,  f i r s t  a i d ,  s a i l  r i g g i n g ,  h a n d l i n e  u s e ,  
ne t t i ng ,  f i s h e r i e s  l e g i s l a t i o n ,  bas i c  s a i l i n g  technique,  and p r a c t i c a l  f i s h  
processing. Also covered f o r  t h e  f i r s t  t ime by t h e  c o u r s e  were  n u t r i t i o n  
and hygiene on f i s h i n g  t r i p s  and time management. 

Vanuatu's V i l l ace  F i she r i e s  Development P ro iec t  
(Source: South P a c i f i c  Commission; Vanuatu F i s h e r i e s  Department) 

The Vanuatu F i s h e r i e s  Department 's  ' V i l l a g e  F i s h e r i e s  Development  
P r o j e c t '  h a s  been o p e r a t i n g  f o r  t h r e e  y e a r s  now, w i t h  t h e  a i m  o f  

1 
es t ab l i sh ing  and supporting commercial f i s h i n g  a c t i v i t i e s  a t  v i l l a g e  l e v e l  
throughout  Vanuatu. The g e n e r a l  approach  h a s  b e e n  t o  a s s i s t  l o c a l  

\ 
entrepeneurs s e t  up a  f i s h i n g  co-operative, group, o r  bus iness ,  and provide 
them with t h e  support s e rv ices  they need t o  keep on f i s h i n g .  T h i s  s u p p o r t  

1 i n c l u d e s  a s s i s t a n c e  w i t h  f i n a n c e ,  t e c h n i c a l  b a c k u p ,  m a r k e t i n g ,  a n d  
management, which P r o j e c t  l e a d e r  R i c h a r d  S t e v e n s  h a s  a c h i e v e d  b y  
co-ordination wi th  o t h e r  i n s t i t u t i o n s  i n  Vanuatu. P o t e n t i a l  f i s h i n g  groups 
a r e  encouraged t o  put i n  a  p roposa l  f o r  a  Development Bank Loan f o r  t h e  
purchase of c a p i t a l  equipment -- usual ly  a t  l e a s t  one v e s s e l ,  and  i n  some 
c a s e s  r e f r i g e r a t i o n  equipment.  The p r o p o s a l  i s  s c r u t i n i s e d  a n d ,  i f  
appropriate ,  supported by t h e  F i she r i e s  Department ,  which a d v i s e s  on t h e  
most s u i t a b l e  vesse l  type. The b o a t s ,  u s u a l l y  16 - foo t  outboard-powered  
'Hartley' half-cabin dinghies ,  but sometimes o t h e r  t y p e s ,  a r e  c o n s t r u c t e d  
a t  t h e  Division's boatyard on E s p i r i t u  Santo ,  w i t h  p u r c h a s e r s  p a y i n g  f o r  
ma te r i a l s  only. Shor t ly  a f t e r  t h e  vesse l  i s  de l ivered ,  a  v o l u n t e e r  manager 
wi th  a  p r a c t i c a l  f i s h i n g  background i s  s e l e c t e d  v i a  t h e  Canadian Un ive r s i ty  
Service Overseas (CUSO) and assigned as  a  counterpar t  manager/f isherman t o  
t h e  group concerned. 

The main f i s h i n g  method i s  deep-bottom f i s h i n g  u s i n g  h a n d l i n e s  and 
Samoan h a n d r e e l s .  The  c a t c h  i s  t r a n s p o r t e d  u s u a l l y  b y  a i r  ( a t  
concessionary r a t e s  negot ia ted  by VFDP s t a f f )  t o  f i s h  markets i n  P o r t  V i l a  



NEWS FROM I N  AND AROUND THE REGION 

Former F i she r i e s  Of f i ce r  Passes h 
(Source: South P a c i f i c  Commission) 

Valent ine Hinds, South P a c i f i c  Commission F i s h e r i e s  Adv i se r  between 
1967 and mid 1972, d ied  i n  New Zealand on September 1, 1985. 

Born i n  t h e  I r i s h  Republic, Val joined t h e  B r i t i s h  Colonial Service i n  
1950 and worked i n  f i s h e r i e s  development i n  s e v e r a l  c o u n t r i e s  i n  A f r i c a ,  
t h e  Middle Eas t ,  and t h e  Pac i f i c .  He organised,  and was e l e c t e d  chairman 
o f ,  t h e  5 t h  SPC Regional Tehcnical Meeting on F i s h e r i e s  (1970) ,  which a t  
t h a t  t ime was he ld  every two years .  Val a l s o  t r a v e l l e d  wide ly  i n  t h e  SPC 
a r e a ,  a d v i s i n g  on t h e  e s t a b l i s h m e n t  of f i s h e r i e s  s e r v i c e s ,  o r g a n i s i n g  
t r a i n i n g  programmes and helping improve gear  technology and reef  and lagoon 
f i s h i n g .  Subsequently, he became CO-director of t h e  South P a c i f i c  I s l a n d s  
F i s h e r i e s  Development Agency (SPIFDA), a  j o i n t  UNDP/FAO/SPC o r g a n i s a t i o n .  
H i s  r e p o r t s  on Niue, Solomon I s l a n d s ,  W a l l i s  I s l a n d ,  and Western  Samoa 
should s t i l l  be of i n t e r e s t  t o  F i s h e r i e s  O f f i c e r s ,  a s  shou ld  h i s  1971 
s e r i e s  of copiously i l l u s t r a t e d  m P a c i f i c  B u l l e t i n  a r t i c l e s  on French 
Polynes ia ,  Niue I s l a n d ,  and P a c i f i c  f i s h i n g  boats  and gear. 

A f t e r  leaving SPC, Val joined t h e  New Zealand Ministry of A g r i c u l t u r e  
and F i she r i e s .  There a s  A s s i s t a n t  D i r e c t o r  of t h e  F i s h e r i e s  Management 
Divis ion ,  he maintained h i s  l i v e l y  and p r a c t i c a l  i n t e r e s t  i n  South P a c i f i c  
f i s h e r i e s ,  i n  1975 r e p r e s e n t i n g  New Zealand a t  t h e  8 t h  SPC R e g i o n a l  
Technical  Meeting on Fisher ies .  

A p r a c t i c a l  f i she rman  and s a i l o r ,  and a  keen  pho tographe r  and ham 
r a d i o  opera tor ,  Val was a l s o  a  g r e a t  t e l l e r  of P a c i f i c  f i s h i n g  s t o r i e s .  
Now he himself has become p a r t  of those  s t o r i e s ,  remembered with a f f e c t i o n  
and r e s p e c t  by those  who.knew him bes t .  

Val Hinds, SPC Fisheries Officer, 1967-72. 



and L u g a n v i l l e ,  u s i n g  i n s u l a t e d  boxes and bags  made a v a i l a b l e  by t h e  
Pro jec t .  The m a r k e t s  p u r c h a s e  t h e  c a t c h e s  on t h e  s p o t ,  and r e s e l l  by 
r e t a i l i n g  l o c a l l y ,  and, more r ecen t ly ,  by organis ing  bulk export  s h i p m e n t s  
t o  Aus t r a l i a  and Mew Caledonia. I n  t h e  l a s t  few months,  t h e  P r o j e c t  h a s  
a c q u i r e d  a  l e a s e  on a  bankrup t  ' f r i e d  ch icken '  o u t l e t  which h a s  b e e n  
absorbing some of t h e  market's production. 

There a r e  now about  30 e s t a b l i s h e d  f i s h i n g  g roups  t h r o u g h o u t  t h e  
c o u n t r y ,  and t o g e t h e r  t h e s e  l a n d e d  a b o u t  300 t o n n e s  of  f i s h  i n  1 9 8 4 .  
Representat ives of t h e  groups meet a n n u a l l y  i n  P o r t  V i l a ,  t o g e t h e r  w i t h  
F i she r i e s  Off icers  and r e p r e s e n t a t i v e s  of t h e  o ther  o rgan i sa t ions  i n v o l v e d  
i n  the  VFDP, i n  order t o  d i scuss  a reas  of common i n t e r e s t .  A t  t h i s  y e a r ' s  
meeting, held i n  November, r e p r e s e n t a t i v e s  d i s c u s s e d  ways of i n c r e a s i n g  
c a t c h e s ,  improving t h e  q u a l i t y  of  f i s h  d e l i v e r e d  t o  t h e  m a r k e t s ,  a n d  
f i n a n c i a l  aspec ts  of Vanuatu's f i s h e r i e s  development p ro jec t s .  

One group repor ted  on a  recent  s p e c t a c u l a r  c a t c h  -- a  321-kg m a r l i n  
which was caught t r o l l i n g .  The f i s h  was caught on a  Samoan handree l  f i t t e d  

I with 500 m of 130-kg monofilament l i n e  and a  red-and-white octopus l u r e  on 
a  s t a i n l e s s  s t e e l  wire t r ace .  The m a r l i n  t o o k  two h o u r s  t o  l a n d  and  a t  
6.5 m i t  was nearly one metre longer  than t h e  boat t h a t  caught it. Severa l  
o t h e r  m a r l i n ,  m o s t l y  i n  t h e  60- t o  80-kg r a n g e ,  were  a l s o  c a u g h t  b y  
Vanuatu's v i l l a g e  fishermen during October. 

A 321-kg marlin caught by village fishermen in Vanuatu. 
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: ,  he American Samoa .~&ine~.Resourceq  (OMR), h a s  modified t h e i r  
commercial f i s h e r y  sampling programme i n t o  s e p a r a t e  i n s h o r e  and o f f  s h o r e  
c r e e l  ( ca t ch )  survey systems s i m i l a r  t o  ...those Of and t h e  Commonwealth 
of t h e  Northern Mariana Is lands .  Using a  modif ica t ion  of a  da ta  e x p a n s i o n  
system developed e a r l i e r ,  O M R . w i l l  be b e t t e r  ab le  to ,  estimate t o t a l  harvest  
o f t h e i r  inshore and off 'shore ' r e s o u r c e s . .  The OMR i s  a l s o  d e s i g n i n g  -and  
implementing a  commercial system, a s s i s t e d , b y  David Hamm, ComputerSystems 
Analyst from the. National  Marine ~ i s h e r i e s ~ e r v i c e ,  Hono.lulu Labora to ry .  
While a t  OUR, Hamm h e l p e d d e s i g n  a  form t h a t '  w i l l b e d i s t r i b u t e d  t o  a l l  
p u r c h a s e r s o f  f r e s h  f i s h e r y  products ,  i n c l u d i n g  s t o r e s ,  r e s t a u r a n t s ,  and  
t h e  h o t e l .  

F i b r e g l a s s  Becominz Popular i n  F i i  i 
(Source: Profess ional  Fisherman) 

Local ly  made Yamaha f i b r e g l a s s  boats  a r e  becoming popular f i s h i n g  and 
t r a n s p o r t  v e s s e l s  among r u r a l  i s l a n d e r s  i n  F i j i .  Burns P h i l p  ( S o u t h  Sea)  
Company Limited (BP), a  major company which makes them under  f r a n c h i s e  i n  
F i j i ,  has  expanded i t s  boat bui ld ing  opera t ions  t o  meet the  growing demand 
f o r  t h e  boats.  

Local fishermen have been encouraged t o  buy these  f i b r e g l a s s  b o a t s  a t  
a  r e d u c e d  p r i c e .  A 3-metre d inghy c o s t s  F$650, a  6-metre boa t  c o s t s  
F$l ,700,  and a  7-metre v e s s e l  c o s t s  F$l,800. BP i s  a l s o  making 5.8-metre 
and 7-metre open long boats  t h a t  can be custom b u i l t  wi th  s t e e r i n g  c o n s o l e  
and cabin  i f  t h e  buyer i s  i n t e r e s t e d .  The popular 7-metre boa t  can  c a r r y  
up t o  one tonne of cargo a s  we l l  a s  e igh t  people and needs only a  30-40 hp 
engine t o  do t h i s  work. 

F i j i  i s  t h e  only South P a c i f i c  country t h a t  makes Yamaha f i b r e g l a s s  
boats .  Export markets have a l s o  been e s t ab l i shed  i n  t h e  P a c i f i c  r e g i o n  i n  
Papua New Guinea, Tonga and Samoa. I n  F i j i ,  more than 100 boats  have been 
s o l d  s i n c e  BP s t a r t e d  making them i n  October 1982. 

Okinawa F i she r i e s  i n  Dire S t r a i t s  i n  P a ~ u a  New Guinea 
(Source:  The Times of Papua New Guinea) 

Okinawa F i she r i e s ,  based i n  New I r e l a n d ,  Papua New Guinea ,  owes t h e  
government a  s u b s t a n t i a l  amount i n  unpaid taxes.  The f i s h i n g  company a l s o  
has  not  paid b a i t  r o y a l t i e s  it owes t o  t h e  l o c a l  p e o p l e  f o r  t h e  month of 
October and November, and s a l a r y  and wages of t h e  employees. 

Company President  Nar i t  Sugu Kurima s a i d  t h e  pa ren t  company, Okinawa 
Kaigai  F i s h e r i e s ,  would pay t h e  t a x  and o t h e r  ou t s t and ing  d e b t s .  Okinawa 
Kaigai  F i s h e r i e s  had d i r e c t e d  t h e  l o c a l  company t o  c e a s e  a l l  o p e r a t i o n s  
because of f i n a n c i a l  d i f f i c u l t i e s .  However, breakdown of t h e  mother  s h i p  
fo rced  t h e  company t o  cease opera t ions  e a r l i e r  than expected. The c l o s u r e  
h a s  l a i d  off more than 200 na t iona l  employees, and n i n e  f i s h i n g  v e s s e l s ,  
and caused growing concern among na t iona l  and provinc ia l  a u t h o r i t i e s .  

The company has been under g rea t  pressure  from b o t h  Papua New Guinea 
p r o v i n c i a l  governments and t h e  na t iona l  government f o r  f a i l i n g  t o  f u l f i l  
c e r t a i n  condit ions of t h e i r  agreement. P a r t s  of t h e  agreement ca l l ed  f o r  a  



l o c a l i s a t i o n  programme, cons t ruc t ion  of an o f f i c e  complex, warehouse  and  
accommodation and r e c r e a t i o n  f a c i l i t i e s  and t o  revamp t h e  f i s h  p r o c e s s i n g  
p l a n t  on Bongo I s l a n d .  A company o f f i c i a l  c la imed t h a t  t h e r e  was  a  
m i s u n d e r s t a n d i n g  between t h e  company e x e c u t i v e s  and t h e  n a t i o n a l  a n d  
provinc ia l  government o f f i c i a l s .  

The o f f i c i a l s  s a id  expor ts  of s k i p j a c k  t u n a  t o  J a p a n ,  T h a i l a n d  and  
F i j i  would cease temporarily u n t i l  t h e  next  season, which i s  i n  s i x  months. 

Permit Svstem h Trad i t iona l  Hunting of Dugonz a t  Hope Vale 
(Source: Great Barr ie r  Reef Marine Park Authori ty)  

I n  November 1983 t h e  Zoning P l a n  f o r  t h e  C a i r n s  and Cormorant  P a s s  
Sections of t h e  Great Bar r i e r  Reef Marine Pa rk  came i n t o  o p e r a t i o n .  The 
Zoning Plan provides, amongst o t h e r  th ings ,  t h a t  t h e  hunting of dugongs ,  a  
t r a d i t i o n a l  Aboriginal o r  I s l ande r  a c t i v i t y ,  may only be c o n t i n u e d  i n  t h e  
Marine Park subject  t o  permits  i ssued  by t h e  Great  Bar r i e r  Reef Marine Park 
Authority.  People o ther  than  Aboriginals  o r  I s l a n d e r s  a r e  not permi t ted  t o  

I take dugong. 

A t  Hope Vale, dugong hunting t akes  p lace  mainly d u r i n g  t h e  C h r i s t m a s  
holiday period when t h e  Hope Vale f a m i l i e s  t e n d  t o  move f rom t h e i r  ma in ,  
inland se t t lements  t o  camp f o r  a  few weeks a t  t h e  beaches n o r t h  and  s o u t h  
of Cape Bedford (nor th  of Cooktown). A u t h o r i t y  r e p r e s e n t a t i v e s  v i s i t i n g  
Hope Vale i n  November 1983 d iscussed  permit requirements and i s sued  permi ts  
f o r  t h e  tak ing  of one dugong t o  e a c h  of 2 0  dugong h u n t e r s  who r e q u e s t e d  
one. The f i g u r e  of 20 i s  d e r i v e d  from a combina t ion  of  Hope  V a l e ' s  
e s t i m a t e  of t h e i r  annua l  dugong c a t c h  and a n  e s t i m a t e  o f  t h e  l i k e l y  
sus ta inable  y i e l d  of t h e  dugong populat ion i n  t h e  l o c a l i t y  of Hope Vale.  
The second es t imate  was provided by D r  Helene Marsh, based  on h e r  s t u d i e s  
of dugong population biology. Unfortunately,  t h a t  system a s  it a p p l i e d  t o  
t h e  1983 hunting season was not  popular.  

Since t h e  beg inn ing  of 1984,  o f f i c e r s  from t h e  A u t h o r i t y  and  t h e  
Queensland National Parks and W i l d l i f e  Serv ice  have h e l d  d i s c u s s i o n s  w i t h  
Hope Vale r ep resen ta t ives  t o  improve arrangements  f o r  i s s u i n g  p e r m i t s  t o  
Hope Vale dugong hun te r s .  Hope Vale p e o p l e  have  i d e n t i f i e d  a  need  f o r  
information about dugongs and t h e i r  v u l n e r a b i l i t y  and a b o u t  t h e  h u n t i n g  
permit system. Meet ings  have  n o t  been s e e n  a s  a n  e f f e c t i v e  method of 
conveying t h e  n e c e s s a r y  i n f o r m a t i o n  t o  a l l  o f  t h e  r e s i d e n t s  o f  t h e  
community. As a  r e s u l t ,  t h e  Authori ty and t h e  S e r v i c e  h a v e  j o i n t l y  pro- 
duced a video tape programme wi th  a s s i s t ance  from the  Hope Vale community. 
The use of video tape has  been favoured because of t h e  p o p u l a r i t y  of v i d e o  
equipment i n  t h e  community a s  w e l l  a s  i t s  v e r s a t i l i t y  a s  a  medium f o r  
communication. 

The number of dugongs which may be t a k e n  i n  any p a r t i c u l a r  a r e a  i s  
f i r s t l y  c o n s t r a i n e d  by t h e  s u s t a i n a b l e  y i e l d  o f  t h e  l o c a l  dugong  
population. D r  Helene Marsh i s  extending t h e  scope of dugong r e s e a r c h  t o  
provide a  bas i s  f o r  monitoring the  dugong p o p u l a t i o n  i n  t h e  a r e a s  of t h e  
Grea t  B a r r i e r  Reef Marine Pa rk .  The A u t h o r i t y  h o p e s  t o  b u i l d  upon  
experience wi th  the  management of dugong a t  Hope Vale t o  develop gu ide l ines  
which may be applied throughout t h e  Marine Park. 



Beche-de-Mer MisceLlaneous Marine Products 
(Source: South Pacific Commission) 

- 
A number of buyers have approached the SPC seeking beche-de-mer and 

other miscellaneous marine products. These include the following: 

Tai (Trading) Ltd. 
B.P.O. Box 5690 
308-309 International Building 
141 Des Voeux Road 
Central 
Hong Kong 
Telex: 85267 TAIHI HX 

Sea Sources (Hong Kong) Company 
2nd Floor, General Building 
6-14 Centre Street 
Saiy ingpun 
Hong Kong 
Telex: 72088 SEAHK HX 

Nam Kwong & Company 
186-188 Des Voeux Rd., W. 8th Fl. 
Hong Kong 
Telex: 75371 NKCHK HX 

We have no information as to the integrity or reliability of these 
companies, and would appreciate feedback. 

'Infofish' Tuna Trade Conference Announced' 
(Source: Infofish) 

The FAO fisheries industry information service, Infofish, is 
organising a Tuna Trade Conference to be held in Bangkok, Thailand, from 
the 25th to the 27th of February 1986. The conference is designed to 
enable industry representatives to exchange new ideas, and obtain a better 
awareness of current problems and developments within an industry which is 
undergoing'dramatic changes. In particular, the complexity of the industry 
has increased, with more coastal nations becoming involved in harvesting 
and processing of tuna, the imposition of national jurisdiction and 
licensing fees on previously uncontrolled fishing areas, and intensive 
competition within and between the harvesting and processing sectors. 

The conference, which will be conducted in English, will be broken 
into five sessions: 
(i) Resources and Exploitation 
(ii) Industry and Market Situation 
(iii) Aspects of Market Access 
(iv) Industry Prospects and Opportunities 
(v) Future Outlook 

In addition, conference participants who so wish will be able to visit 
a local tuna cannery. For further information, contact: Infof ish, P.O. 
Box 10899, 50728 Kuala Lumpur, Malaysia. 



Aauaculture Pos i t i on  Available 
(Source: ICLARM) 

ICLARM recen t ly  announced t h a t  it i s  a c c e p t i n g  a p p l i c a t i o n s  f o r  t h e  
post of P ro jec t  Leader,  A q u a c u l t u r e  Program. The s u c c e s s f u l  a p p l i c a n t  
shou ld  have proven a b i l i t y  t o  l e a d  a q u a c u l t u r e  r e s e a r c h  p r o j e c t s  i n  
t r o p i c a l  developing count r ies .  The appointee w i l l  be based  i n  w e s t e r n  o r  
s o u t h e r n  A f r i c a ,  w i t h  e x t e n s i v e  t r a v e l  w i t h i n  t r o p i c a l  A f r i c a .  
Applicat ions including resume, pub l i ca t ion  samples and a d d r e s s e s  o f  t h r e e  
r e fe rees  should be sent  t o  D r  Roger P u l l i n ,  D i rec to r ,  Aquaculture Program,  
ICLARM, MC P.O. Box 1501, Metro Manila, Phi l ippines .  Deadline f o r  r e c e i p t  
of app l i ca t ion  i s  28 February 1986. 

FISHERIES SCIENCE AND TECHNOLOGY 

//- 
1, 

Hokama's Test f o r  Cizuatoxin Evaluated 
(Source: Southwest F i she r i e s  Center,  N.M.F. S . )  

An independent f i e l d  eva lua t ion  of t h e  c igua te ra  tox in  t e s t  d e v e l o p e d  
by D r  Yoshitsugi  Hokama of t h e  U n i v e r s i t y  of  Hawaii  ( s e e  m F i s h e r i e s  
Newsletter & 34) was conducted by Research A s s i s t a n t  Matthew Wi l son  and 
Paul J o k i e l ,  Acting Leader of t h e  F i s h e r i e s  H a b i t a t  Resea rch  Program, a t  
Midway I s l a n d  i n  t h e  N o r t h w e s t e r n  H a w a i i a n  I s l a n d s .  T h e  a r e a  h a s  
experienced continual  outbreaks of f i s h  poisoning. 

239 f i s h  (34  species)  were t e s t e d  wi th  t h e  s t i c k  t e s t .  Also,  s amples  
(100 g)  of f l e s h  were f rozen  and re turned  t o  Honolulu f o r  d i r e c t  a n a l y s i s  
of t o x i c i t y  using the  mouse bioassay. An e x t r a c t  was prepared and i n j e c t e d  
i n t o  mice ( t o x i c  samples w i l l  k i l l  a  mouse i n  l e s s  t h a n  24 h o u r s ) .  The 
r e s u l t s ,  which w i l l  be presented i n  a  r e p o r t  cu r ren t ly  i n  p r e p a r a t i o n ,  can  
be summarized a s  follows: 

1. A number of modif ica t ions  were recommended i n  t h e  t e s t  f o r  u s e  i n  
remote f i e l d  s i t u a t i o n s .  It w i l l  be n e c e s s a r y  t o  modify  and  f u r t h e r  

1 eva lua te  t h i s  t e s t  before it can be used i n  commercial app l i ca t ions .  

2. The i n i t i a l  eva lua t ion  was very  encouraging i n  s p i t e  of t e c h n i c a l  
problems t h a t  might have r educed  i t s  accu racy .  The s t i c k  t e s t  and  t h e  
mouse bioassay t e s t e d  n e g a t i v e l y  f o r  s p e c i e s  such  a s  t h e  m u l l e t ,  
cephalus, and t h e  aholehole, Kuhlia sandvicensis ,  t h a t  a r e  r o u t i n e l y  e a t e n  
by t h e  l o c a l  population. The p a r r o t f i s h ,  S c a r u s  p e r s p i c i l l a t u s ,  showed 
extremely high t o x i c i t y  by t h e  s t i c k  t e s t  and t h e  mouse bioassay.  

3. Incons is ten t  r e s u l t s  a l s o  were noted. Discrepancies  a r e  b e l i e v e d  
t o  r e s u l t  from polyethers  o the r  than ciguatoxin t h a t  a r e  p re sen t  i n  some of 
t h e  f i s h .  This problem i s  cu r ren t ly  t h e  focus i n  several  l a b o r a t o r i e s ,  and 
the re  i s  hope t h a t  it w i l l  be resolved.  



Promising Resul t s  from Pea r l  Ovster Cul ture  
(Source : Aus t ra l i an  F i s h e r i e s )  

Researchers a t  : t h e  W&stern A u s t r a l i a n  Marine R e s e a r c h  L a b o r a t o r i e s  
have  r e c e n t l y  overcorn6 a - m a j o r  o b s t a c l e  i n  t h e i r :  e f f o r t s  t o  c u l t u r e  t h e  
t r o p i c a l  pear l  o y s t e r ,  Pinctada maxima. Although t h e  p ro jec t  began i n  Ju ly  
1982,  e a r l y  e f f o r t s  t o  s u c c e s s f u l l y '  i n d u c e  s p a w n i n g  a n d  s u b s e q u e n t  
se t t lement  of t h e  larvaewei-fe hampered b y  i n s u f f i c i e n t  knowledge of t h e  
species '  reproduct ive biology. , ~, . . , , . . . 

However, l a s t  summer (1984-85) spawning techniques were developed and 
t h r e e  spawnings were  a c h i e v e d  u s i n g  o y s t e r s  c o l l e c t e d  from d e e p w a t e r  
f i s h i n g  grounds. The l a t e s t  r e p o r t  from t h e  r e s e a r c h  team was t h a t  t h e  
t h i r d  ba tch  of l a r v a e  reached t h e  p red ive l ige r  s t age  ( r a n g i n g  f rom 165 t o  
405 pm i n  s h e l l  l eng th ) .  

Al though s e t t l e m e n t ,  w h i c h  n o r m a l l y  o c c u r s  t h r e e  weeks  a f t e r  
f e r t i l i s a t i o n ,  was not  achieved on t h i s  occasion, t h e  e x p e r i e n c e  p rov ided  
v i t a l  information on t h e  feeding r e q u i r e m e n t s  of l a r v a e  which w i l l  be a  
va luab le  b e n e f i t  f o r  t h e  ongoing  r e s e a r c h .  To d a t e  abou t  40 spawning 
experiments involving more than  865 pea r l  oys t e r s  have been completed o v e r  
t h e  p a s t  two breeding seasons (1983-84 and 1984-85). L a t e r  e x p e r i m e n t s  
have u t i l i s e d  l a r g e  amounts of heated,  c i r c u l a t i n g  water  ins tead  of s t i l l ,  
a e r a t e d  water a s  used i n  t h e  pas t .  

A t t empts  t o  i n d u c e  s p a w n i n g  h a v e  i n v o l v e d  m a n i p u l a t i n g  w a t e r  
temperatures ,  us ing  seawater i r r a d i a t e d  w i t h  u l t r a - v i o l e t  l i g h t ,  and t h e  
use of two chemicals known t o  have been e f f e c t i v e  i n  pas t  experiments  w i t h  
b i v a l v e s .  The c h e m i c a l s  a r e  h y d r o g e n  p e r o x i d e  b u f f e r e d  w i t h  I R I S  
(trishydroxymethylamino-methane), and sero tonin ,  a  neura l  t r ansmi t t e r .  The 
former s t i m u l a t e s  hormones r e s p o n s i b l e  f o r  e x p e l l i n g  gametes from t h e  
gonads, and t h e  l a t t e r  i s  a  vasocons t r i c to r ,  s t imu la t ing  c i l i a r y  movement 
and t h e  hea r t .  

Unfortunately,  both chemicals  have  proved i n c o n c l u s i v e  i n  i n d u c i n g  
spawning i n  the  p e a r l  o y s t e r ,  although p a r t  of t h e  problem could be r e l a t e d  
t o  t h e  broodstock being i n s u f f i c i e n t l y  r ipe .  Obtaining r i p e  broodstock and 
t h e  long d i s t ances  over which t h e  o y s t e r s  have t o  be f lown ( 2 , 2 7 4  km from 
t h e  f i s h i n g  grounds  t o  t h e  r e s e a r c h  l a b )  have been  t h e  major  problems 
encountered by t h e  r e sea rch  team. 

Marine Battery Needs No Service  
(Source: Fishing News I n t e r n a t i o n a l )  

A b a t t e r y  s p e c i a l l y  designed f o r  m a r i n e  u s e  h a s  been i n t r o d u c e d  by 
AC Delco. Named t h e  'Freedom Voyager', t h e  b a t t e r y  has  t h e  major advantage 
of not  needing topping up o r  r o u t i n e  s e r v i c i n g .  T h i s  i s  because  of t h e  
f a c t o r y - f i l l e d  e l e c t r o l y t e  r e s e r v o i r  and t h e  s e a l e d  t o p s .  O the r  d e s i g n  
f e a t u r e s  include fo rmula t ed  p l a t e s ,  a  g r i d  a l l o y  t o  r e d u c e  g a s s i n g  and 
overcharge,  and marine terminals .  A b a t t e r y  i n d i c a t o r  u s e s  a  c o l o u r  code 
t o  i n d i c a t e  t h e  s t r eng th  of t h e  charge. Freedom Voyager comes i n  a  rugged 
case  des igned t o  s t a n d  up t o  v i b r a t i o n s  and shocks ,  and a n  ac id-proof  
polypropylene rope provides a  car ry ing  handle .  For  f u r t h e r  i n f o r m a t i o n ,  
con tac t  AC Delco, P.O. Box 5, Boscmbe Road, Dunstable, Bedfo rdsh i r e ,  LU5 
4LU, England. 



ABSTRACTS 

This i s  an occasional f e a t u r e  intended t o  announce t h e  e x i s t e n c e  of 
f i s h e r i e s - r e l a t e d  pub l i ca t ions  o r  documents s p e c i f i c  t o  t h e  SPC reg ion ,  b u t  
which may r e c e i v e  on ly  a  l i m i t e d  c i r c u l a t i o n .  Reade r s  i n t e r e s t e d  i n  
obtaining copies  should w r i t e  t o  t h e  contac t  address  given (not  t o  SPC) f o r  
information on how t o  do so. 

l. Subs is tence  f i s h i n g  and t h e  p h y s i c a l  M r o n m e n t :  m mangroves 
Vanuatu and t h e i r  s ign i f i cance  & f i s h e r i e s *  by G. David, ORSTOM, 1985  
( i n  French). 

This  r epor t  documents t h e  types and ex ten t  of mangrove f o r e s t s  i n  
t h e  i s l a n d s  of Vanuatu, g i v i n g  b a s i c  n o t e s  on t h e i r  b i o l o g y  and t h e  
ecosystems they support,  and then  goes on t o  descr ibe  t h e i r  u t i l i s a t i o n  
by Vanuatuan f i s h e r m e n  i n  p a s t  and m o d e r n  t i m e s .  M a n g r o v e s  a r e  
e s t i m a t e d  t o  cover  an a r e a  of some 3 ,000 h e c t a r e s  i n  Vanua tu ,  a n d  
severa l  extensive mangrove woodlands e x i s t ,  p a r t i c u l a r l y  on t h e  i s l a n d  
of Malekula. An estimated 20,000 t o  35,000 tonnes of l e a f  m a t t e r  f rom 
these  a reas  en te r s  t h e  c o a s t a l  environment each yea r ,  forming t h e  b a s i s  
of t h e  t roph ic  chain of t h e  mangrove a reas ,  but a l s o  f e r t i l i s i n g  o t h e r  
more d i s t a n t  coas t a l  areas.  The mangroves a l s o  a c t  a s  a  n u r s e r y  a r e a  
f o r  t h e  young of many f i s h  s p e c i e s .  M a s k e l y n e  i s l a n d  f i s h e r m e n  
r e c o g n i s e  a t  l e a s t  1 2 6  t y p e s  of f i s h  a s s o c i a t e d  w i t h  t h e  m a n g r o v e  
environment, and 42 of t hese  a r e  thought t o  occur only i n  mangroves. 

The s igni f icance  of mangroves t h e r e f o r e  e x t e n d s  beyond t h e  f a c t  
t h a t  they o f f e r  f i s h i n g  o p p o r t u n i t i e s  which can p r o v i d e  a n  immedia te  
y i e l d  t o  fishermen. They a l s o  con t r ibu te  t o  enr ich ing  c o a s t a l  r e g i o n s ,  
and provide food and s h e l t e r  f o r  young c r e a t u r e s  wh ich  may form t h e  
bas i s  of f i s h e r i e s  l a t e r  i n  t h e i r  l i v e s .  The author  equates  t h e  r o l e  of 
t h e  mangrove woodland t o  t h a t  of in te res t -bear ing  c a p i t a l ,  which s h o u l d  
be pro tec ted  from being destroyed o r  even encouraged t o  f u r t h e r  growth. 

CONTACT ADDRESS: Miss ion  ORSTOM de P o r t  V i l a ,  B.P. 76 ,  P o r t  V i l a ,  
Vanuatu. 

2. Eucheuma Seaweed F a r m i n ~ b  K i r i b a t i L  Central  P a c i f i c  (1983), by Stephen 
Why, 1985. 

T h i s  p u b l i c a t i o n  r e p o r t s  t h e  r e s u l t s  of f a r m i n g  t r i a l s  of t h e  
s e a w e e d  Eucheuma s t r i a t u m  i n  K i r i b a t i .  T h i s  s e a w e e d ,  f a r m e d  
commercially i n  t h e  P h i l i p p i n e s ,  i s  a  s o u r c e  of t h e  w i d e l y  u t i l i s e d  
co l lo id  carrageenan. I n  1983 t h e  K i r i b a t i  government i n s t i t u t e d  t h i s  
research  programme t o  a s s e s s  t h e  p o t e n t i a l  f o r  I - K i r i b a t i  f a m i l i e s  t o  
f a rm t h e  seaweed a s  a  c a s h  c r o p ,  i n  a  m a n n e r  c o m p l e m e n t i n g  t h e  
t r a d i t i o n a l  values and l i f e s t y l e s  of t h e  nat ion.  

I n i t i a l  work began wi th  t h e  surveying of 10  p o t e n t i a l l y  s u i t a b l e  
l agoon  i s l a n d s  f o r  p o s s i b l e  f a r m i n g  a r e a s ,  a n d  t h e  s u b s e q u e n t  
establ ishment  of 32 t r i a l  s i t e s  on seven of these  i s l a n d s .  Each t r i a l  
u n i t  cons is ted  of a  h o r i z o n t a l l y  pos i t ioned  2.5-m by 4-m l a r g e  mesh n e t  
planted wi th  136 E. s t r i a t u m  s e e d l i n g s ,  20 of which were  t agged  and 
weighed a t  weekly i n t e r v a l s .  These measurements were used t o  c a l c u l a t e  
growth r a t e s  and ex t r apo la t e  n e t  Raw P r o d u c t i o n  R a t e s  (RPRs) f o r  each  
s i t e .  65% of t h e  s i t e s  gave RPRs of 35 raw n e t  t o n n e s  of seaweed p e r  



h e c t a r e  per yea r ,  while  40% showed RPRs of over 61 t ~ n n e s / h e c t a r e / ~ e a r .  
These were ca l cu la t ed  a s  being adequate t o  generate  incomes of A$15/week 
and A$35/week r e spec t ive ly  t o  a farmer working one-tenth of a h e c t a r e  by 
t h i s  method. 

Simultaneous farming t r i a l s  were  c a r r i e d  o u t  on Tarawa a t o l l  a t  
s e v e r a l  s i t e s ,  both by t h e  F i s h e r i e s  Division and by i n t e r e s t e d  p r i v a t e  
i n d i v i d u a l s .  Growth r a t e s  w e r e  i n i t i a l l y  h i g h ,  e q u a l l i n g  t h o s e  
p red ic t ed  by t h e  t r i a l  u n i t s ,  but  subsequently f e l l  due t o  a combination 
oÂ f a c t o r s ,  i n c l u d i n g  s e a s o n a l i t y  of  growth ,  n u t r i e n t  l i m i t a t i o n ,  
ep iphyte  i n f e s t a t i o n  and graz ing  by r a b b i t f i s h  and t u r t l e s .  The a u t h o r  
no te s  t h a t  f u r t h e r  monitoring of long-term growth p a t t e r n s  i s  r e q u i r e d  
before  commercialisation i s  attempted. 

Information on t h e  c o s t s  of s e t t i n g  up t h e  seaweed f a r m s ,  buyers '  
q u a l i t y  requirements,  p r e v a i l i n g  p r i c e s ,  and t r a n s p o r t  c o s t s  i s  a l s o  
presented* The r e p o r t  concludes t h a t  f u r t h e r  research  work i s  r e q u i r e d  
b u t  t h a t  seaweed f a r m i n g  h a s  t h e  p o t e n t i a l  t o  s u p p o r t  a ' c o t t a g e  
indus t ry '  i n  K i r i b a t i .  

CONTACT ADDRESS: N a t u r a l  R e s o u r c e s  D i v i s i o n ,  Over seas  Development  
Administrat ion,  Eland House, Stag Place,  London SWlE 5DH, England. 

3 .  Fish  T r a p s  of  T ikehau  -- &I Aspec t  a A r t i s a n a l  F i s h i n g  h French 
Polynes ia ,  by G i l l e s  Blanchet,  Laurence C a i l l a n d  and John  P a o a a f a i t e ,  
1985, ( i n  French). 

Tikehau i s  an i s l a n d  i n  t h e  Marquesas group i n  French P o l y n e s i a  
where t h e  use  of e l abora t e  f i s h  'parks' o r  " t raps '  i s  a f i s h i n g  method 
handed down by t r a d i t i o n .  I n  r e c e n t  y e a r s ,  t h e  f i s h i n g  h a s  become 
commercialised, and today about a dozen fishermen and t h e i r  f a m i l i e s  own 
and work  some 3 0  t r a p s .  The c a t c h  i s  sh ipped  o r ,  m o r e  r e c e n t l y ,  
a i r f r e i g h t e d ,  t o  commercial markets  on Makatea (Tikehau's ne ighbour ing  
i s l a n d ,  on which a phosphate mine i s  s i t u a t e d )  o r  Papeete. 

This  r epor t  descr ibes  i n  d e t a i l  t h e  t r a p s  themselves (which a r e  up 
t o  150- long by 50- wide) ,  t h e  s o c i a l  organisa t ion  of t h e  f i s h e r y ,  and 
i t s  commercial s t r u c t u r e .  

CONTACT ADDRESS: Centre ORSTOM de  T a h i t i ,  B.P. 529, P a p e e t e ,  French 
Polynesia .  
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The f o l l o w i n g  i s  an e x c e r p t  from a n  a r t i c l e  by t h e  same t i t l e  w h i c h  
appeared i n  t h e  Marine F i s h e r i e s  Review, 46(4) ,  1984. 

CORAL REEF SANCTUARIES FOR TROCHUS SHELLS 

by 

Gerald Heslinga, Obichang Orak and Marcus Ngiramengior 

,' 
( '  Depletion of the  economica l ly  i m p o r t a n t  c o r a l  r e e f  s n a i l ,  T rochus  

n i l o t i c u s ,  t h rough  u n r e g u l a t e d  o r  p o o r l y  r e g u l a t e d  h a r v e s t i n g  i s  o f  
increas ing  concern i n  t h e  Indo-West P a c i f i c .  The re  a r e  many c a s e s  where  
l o c a l  s tocks have been f i s h e d  nea r ly  t o  economic e x t i n c t i o n ,  o f t e n  i n  s p i t e  
of regula tory  measures. And, t h e  I n t e r n a t i o n a l  Union f o r  t h e  C o n s e r v a t i o n  
of Nature has r e c e n t l y  added T. n i l o t i c u s  t o  i t s  l i s t  of "commerc ia l ly  
threatened invertebrates" .  

F a c t o r s  c o n t r i b u t i n g  t o  such  d e c l i n e s  i n c l u d e  t h e  l a r g e  s i z e ,  
access ib l e  h a b i t a t ,  and s e d e n t a r y  h a b i t  of L n i l o t i c u s .  C o m p l i c a t i n g  
f a c t o r s  i n c l u d e  a  s u i t e  of problems commonly a s s o c i a t e d  w i t h  r e s o u r c e  
management i n  developing count r ies .  Examination of t r o c h u s  management i n  
t h e  Republic of Palau, and documentation of a  successful  review and p o l i c y  
change i s  t he re fo re  both timely and r e l evan t .  

S i n c e  1960,  Pa lau ' s  t r o c h u s  management p o l i c y  h a s  i n c l u d e d  f o u r  
components: 1 )  s i z e  l i m i t  ( 7 . 6  cm b a s e  d i a m e t e r ) ;  2 )  r e s t r i c t e d  s e a s o n  
( 1  m o n t h l ~ e a r ,  usua l ly  .Tune); 3) a  sanctuary system t o  p r o t e c t  d e s i g n a t e d  

, a r e a s ;  and 4 )  a moratorium system i n  which s t a t e s  or  v i l l a g e s  v o l u n t a r i l y  
\ l  s top  c o l l e c t i n g  s h e l l s  f o r  one o r  more years .  

The s i z e  l i m i t  a n d  t h e  s e a s o n a l  r e s t r i c t i o n  w e r e  o r i g i n a l l y  
implemented i n  t h e  1920s and 1930s during t h e  Japanese occupat ion of Palau. 
The sanctuary system was e s t a b l i s h e d  unde r  t h e  American a d m i n i s t r a t i o n  
f o l l o w i n g  a 2.5-year i n v e s t i g a t i o n  by McGowan, who p r e s e n t e d  d a t a  t o  
support h i s  pos i t i on  t h a t  " there  has been a  constant  d e c l i n e  i n  t h e  s i z e  of 
t h e  ca tch  from almost a l l  of t h e  t rochus producing a r e a s  of t h e  P a c i f i c . "  
He maintained t h a t  these  dec l ines  occurred d e s p i t e  e x i s t i n g  r e g u l a t i o n s  on 
harves t  and s i z e .  As f o r  t h e  d e c l i n e  i n  t r o c h u s  h a r v e s t s  r e p o r t e d  a t  
var ious  times from New Caledonia, t h e  P h i l i p p i n e s ,  t h e  Andaman I s l a n d s ,  
Yap, and Palau, McGowan concluded t h a t  "without  a  doub t ,  o v e r f i s h i n g  was 
t h e  cause f o r  these populat ion dec l ines ,  t h u s  imply ing  t h a t  t h e  e x s i t i n g  
conservat ion p r a c t i c e s  were ine f fec t ive .  " 

A trochus sanctuary system proposed by McGowan, and l a t e r  implemented 
i n  Palau, Truk ,  Ponape, and Yap, was based  on t h e  a s s u m p t i o n  t h a t  t h e  
pro tec ted  a r e a s  would s e r v e  a s  spawning c e n t e r s  from which  p l a n k t o n i c  
l a rvae  would be d i s t r i b u t e d  by c u r r e n t s u p  and down t h e  r e e f .  Although t h e  



e a r l y  l i f e  h i s t o r y  s t a g e s  of L n i l o t i c u s  had n o t  been  d e s c r i b e d  d u r i n g  
McGowans's s tud ie s ,  he hypothesized t h a t  t rochus l a rvae  must spend a s h o r t  
t i m e  i n  t h e  p l a n k t o n  ( d a y s ,  a s  o p p o s e d  t o  w e e k s  o r  m o n t h s )  b e f o r e  
s e t t l e m e n t  and metamorphos is .  Subsequent  s t u d i e s  have  c o r r o b o r a t e d  
McGowans t h e s i s .  

T. n i l o t i c u s  l a r v a e  a r e  now known t o  b e  o f  t h e  s h o r t  t e r m  
l e c i t h o t r o p i c  type which, under favorable  condit ions,  spend only a few days 
i n  t h e  plankton. There i s  a h igh  p r o b a b i l i t y  t h a t  t r o c h u s  l a r v a e  which 
r e c r u i t  success fu l ly  t o  t h e  b e n t h i c  envi ronment  do s o  w i t h i n  a few days 
d r i f t  of t h e i r  point  of o r ig in .  From a p r a c t i c a l  s t a n d p o i n t ,  t h i s  means 
t h a t  l a r v a e  produced i n  t rochus  sanc tua r i e s  probably do n o t  h e l p  p o p u l a t e  
nearby r e e f s .  One would not  n e c e s s a r i l y  expec t  t h e  same t o  be t r u e  f o r  
gastropods wi th  long-term plankotrophic larvae.  

A t  t h e  o u t s e t  o f  P a l a u ' s  t r o c h u s  s a n c t u a r y  p r o g r a m ,  McGowan 
recommended e s t a b l i s h i n g  one sanctuary pe r  5 mi les  of b a r r i e r  r e e f .  T h i s  
was ev iden t ly  an a r b i t r a r y  dec is ion .  It was s t r e s sed  t h a t  t o  be e f f e c t i v e ,  
t h e  s a n c t u a r i e s  must be "well made," i . e . ,  placed i n  a p p r o p r i a t e  h a b i t a t s  
f o r  Trochus n i l o t i c u s ,  and  t h e y  must be  p a t r o l l e d  r e g u l a r l y  d u r i n g  t h e  
ha rves t  season t o  discourage poaching. Subsequently, t r o c h u s  s a n c t u a r i e s  
were e s t a b l i s h e d  i n  Palau by members of t h e  l o c a l  C o n s e r v a t i o n  D i v i s i o n .  
I n  Koror, t h e  most populous s t a t e  and t h e  l a r g e s t  i n  terms of b a r r i e r  r e e f  
pe r ime te r ,  seven t r o c h u s  s a n c t u a r i e s  were  d e s i g n a t e d :  f i v e  on t h e  e a s t  
coas t  and two on t h e  west coast .  

A t  t h e  r e q u e s t  of t h e  P a l a u  Mar ine  Resources  D i v i s i o n ,  and  w i t h  
f i n a n c i a l  support from t h e  P a c i f i c  F i s h e r i e s  Development Founda t ion ,  we 
s tud ied  t h e  o rg ina l  seven Koror S t a t e  t r o c h u s  s a n c t u a r i e s  i n  March-April 
1982 t o  s e e  i f  they  were f u l f i l l i n g  t h e i r  i n t e n d e d  f u n c t i o n .  Underwater 
s u r v e y s  p r o v i d e d  a q u a n t i t a t i v e  a s s e s s m e n t  of  t h e  d i s t r i b u t i o n  and  
abundance  of  h a r v e s t a b l e  t r o c h u s  i n  s a n c t u a r y  a r e a s  a n d  i n  a d j a c e n t  
e x p l o i t e d  areas .  The sampling t e c h n i q u e ,  methods of  d a t a  a n a l y s i s ,  and 
r e p o r t  format used f o r  t h e  Koror S t a t e  t r o c h u s  s u r v e y  t h u s  r e p r e s e n t  a n  
at tempt t o  develop a pragmatic model t h a t  can be used f o r  f u t u r e  surveys of 
t h i s  kind,  both in4Koror  and elsewhere. 

Koror S t a t e  survey d a t a  i n d i c a t e  t h a t ,  on average, t h e  seven surveyed 
sanctuary  s i t e s  had only h a l f  a s  many t r o c h u s  a s  n e a r b y  e x p l o i t e d  a r e a s .  
Had t h e  system been working a s  o r i g i n a l l y  planned, h igher  t rochus d e n s i t i e s  
should have been found i n s i d e  t h e  sanc tua r i e s .  Thus t h e  s a n c t u a r y  system 
was only marginal ly e f f e c t i v e  a t  t h e  time of t h e  survey. 

' The two sanc tua r i e s  loc'ated on Koror's western b a r r i e r  reef  ( s i t e s  11 
and 14)  had such low numbers of t rochus  t h a t  they were e s s e n t i a l l y  useless .  
These  s i t e s  appea r  t o  have been  chosen  a r b i t r a r i l y .  Because most of  
Koror's western b a r r i e r  r e e f  d r o p s  o f f  s t e e p l y ,  minimal  i n t e r t i d a l  and  
shal low s u b t i d a l  h a b i t a t s  a r e  a v a i l a b l e  f o r  trochus. Moreover,  t h e  o u t e r  
r e e f  f l a t s  a r e  genera l ly  submerged a t  low t i d e  and l a c k  t h e  bou lde r  and 
rubble-strewn i n t e r t i d a l  zone t h a t  seems favourable t o  t h e  r e c r u i t m e n t  of 
j u v e n i l e  trochus. Our census da ta  support t h e  p o s i t i o n  t h a t  Koror's wes t  
coas t  b a r r i e r  reef  i s  marginal-to-poor t rochus  hab i t a t .  Not s u r p r i s i n g l y ,  
t h i s  a r e a  i s  seldom v i s i t e d  by t rochus  ha rves t e r s .  



Of t h e  f i v e  remaining t rochus  
sanctuar ies  i n  Koror S t a t e ,  fou r  s i t e s  
( s i t e s  2 ,  8 ,  9 and 15) were loca ted  on 
the south o r  southeast  f ac ing  sec t ions  
of t h e i r  r e spec t ive  r ee f s .  These were 
r e l a t i v e l y  calm s i t e s  w i th  sand and 
l i v e  co ra l  dominating t h e  surveyed 
depth contours.  These s u b s t r a t e  types 
o f fe r  numerous hazards t o  I. n i lo -  

of a l l  ages and a r e  probably 
ac t ive ly  avoided. S e t t l i n g  l a r v a e  and 
post-larvae can be consumed by l i v e  
cora ls  o r  bur ied  under s h i f t i n g  sand. 
Juvenile  and adu l t  t rochus  probably 
avoid sand because it i n h i b i t s  
locomotion and adhesion of t h e  foo t .  
Locomotion across  l i v e  co ra l  i s  
undesirable because it would expose 
the  f o o t  t o  s t inging  nematocysts. We 
have never observed T. n i l o t i c u s  
crawling on o r  adhering t o  l i v e  co ra l  
i n  nature.  Perhaps most important,  
l i v e  co ra l  and loose sand do not  
promote growth of the  low f i lamentous 
a lga l  spec ie s  which form a p r i n c i p a l  
part  of t h e  T. n i l o t i c u s  d i e t .  

Based on t h i s  l i n e  of reasoning, 
we concluded t h a t  four  of t h e  f i v e  
trochus sanc tua r i e s  on Koror's e a s t  
coast had been placed i n  marginal o r  
poor h a b i t a t s .  Only one of t h e  eas t -  
coast s anc tua r i e s  ( s i t e  7 ) ,  l oca ted  on 
an eas t -nor theas t  fac ing  r e e f ,  had a  
s u i t a b l e  s u b s t r a t e  composition (dom- 
inated by pavement and c o r a l l i n e  
algae) and a high dens i ty  of t rochus 
r e l a t i v e  t o  nearby areas.  

PALAU 

v- 

AUSTRALIA 

The Palau archipelago, showing the 
16 sites surveyed for Trochus rtiloticus. 

Of t h e  a reas  surveyed, t h e  one wi th  t h e  most favourable condi t ions  f o r  
T. n i l o t i c u s  was Ikedelukes, an exposed b a r r i e r  r e e f  segment  a b o u t  5 km 
south of t h e  Malakal Lighthouse. Ikedelukes embodies a  number of p h y s i c a l  
and b i o t i c  c h a r a c t e r i s t i c s  w h i c h  we b e l i e v e  a r e  i d e a l  f o r  t r o c h u s  
sanctuaries .  These include an unobstructed exposure t o  s u r f  g e n e r a t e d  by 
nor theas t  t r a d e s ,  a  gent ly  s loping bottom, a  wide reef  f l a t  t h a t  i s  exposed 
a t  spring low t i d e s ,  a  s u b t i d a l  s u b s t r a t e  t h a t  i s  p r e d o m i n a n t l y  pavement 
( e spec ia l ly  i n  shallow contours) ,  and an abundance of c o r a l l i n e  a l g a e  and  
low filamentous algae a t  1-3 m. 

Ikedelukes supports an immense number of grazing h e r b i v o r o u s  f i s h e s ,  
with acanthur ids  and s c a r i d s  being p a r t i c u l a r l y  abundant .  I k e d e l u k e s  i s  
f a r  enough from t h e  commercial p o r t  of Palau (35 minutes by s p e e d b o a t )  t o  
make p o l l u t i o n  a  minimal conern; however, t h e  reef  i s  c lose  enough t o  allow 
surve i l lance  and experimental work. Most i m p o r t a n t ,  I k e d e l u k e s  had h i g h  
numbers of mature Trochus n i l o t i c u s  r e l a t i v e  t o  o the r  nearby s i t e s .  A l l  of 
t h e s e  c o n s i d e r a t i o n s  f i g u r e d  i n  our  e v e n t u a l  d e c i s i o n  t o  recommend 
Ikedelukes a s  a  permanent t rochus sanctuary f o r  Koror S ta t e .  



We emphasize t h a t  t rochus  sanc tua r i e s  must be p l a c e d  n e a r  enough t o  
d i s t r i c t  cen te r s  t o  allow pe r iod ic  su rve i l l ance .  S imi l a r ly ,  the number of  
r e e f s  designated a s  sanc tua r i e s  should not  place an excess ive  burden on t h e  
s u r v e i l l a n c e  c a p a b i l i t i e s  of l o c a l  a u t h o r i t i e s .  I n  r e t r o s p e c t ,  t h i s  was 
c e r t a i n l y  t h e  case i n  t h e  Koror S t a t e  system. 

Following t h e  completion of t h e  t r o c h u s  s u r v e y s  i n  Koror S t a t e ,  we 
recommended t o  government o f f i c i a l s  t h a t  t h e  t rochus sanctuar ies  be reduced 
and consol idated i n t o  two moderately s i zed ,  c e n t r a l l y  l o c a t e d  r e e f  S n e a r  
enough t o  Koror t o  be  v i s i t e d  f r e q u e n t l y  by c o n s e r v a t i o n  p e r s o n n e l .  
Ikedelukes Reef and Ngederrak Reef were  s e l e c t e d  a s  s a n c t u a r i e s  because  
they  f u l f i l l e d  t h e  necessary phys ica l ,  b i o t i c ,  and geographic r e q u i r e m e n t s  
reasonably well .  

We a l s o  recommended t h a t  whole r e e f s  ( f rom c h a n n e l  t o  channe l )  be 
des ignated  a s  sanc tua r i e s  because t h i s  would e l imina te  t h e  time-consuming 
annual t a s k  of placing markers on t h e  r e e f s  t o  d e l i n e a t e  s a n c t u a r i e s .  It 
seems p r a c t i c a l ,  where poss ib l e ,  t o  t r e a t  whole r e e f s  r a t h e r  than p o r t i o n s  
of r e e f s  a s  management u n i t s .  

The proposed r e v i s i o n s  t o  t h e  Koror  S t a t e  t r o c h u s  s a n c t u a r y  sys tem 
were approved i n  May 1982 by t h e  Mayor and C h i e f ,  I b e d u l  Yutaka Gibbons. 
The ha rves t  season opened t h e  fol lowing month and l a s t e d  f o u r  weeks. The 
new sanctuary r e g u l a t i o n s  were  b r o a d c a s t  o v e r  l o c a l  r a d i o  i n  t h e  weeks 
before  harves t ing  began. 

The need t o  e s t a b l i s h  co ra l  reef  s a n c t u a r i e s  and o t h e r  c o n s e r v a t i o n  
measures i n  t h e  n a t i o n s  of  t h e  t r o p i c a l  P a c i f i c  i s  w i d e l y  r e c o g n i z e d ,  
e s p e c i a l l y  i n  a reas  where t r a d i t i o n a l  forms of r e e f  t e n u r e  and r e s o u r c e  
p r o t e c t i o n  have been e r o d e d  by u r b a n i z a t i o n  and t h e  e f f e c t s  of Western  
contac t .  Our study i s  cons t ruc t ive  because i t  i l l u s t r a t e s  a  case i n  which 
q u a n t i t a t i v e  da ta  were used success fu l ly  t o  lobby f o r  t h e  improvement of a  
c o r a l  r e e f  management program. We assembled  e v i d e n c e  showing t h a t  a  
20-year-old t r o c h u s  s a n c t u a r y  sys t em would l i k e l y  be  improved by some 
s i m p l e  m o d i f i c a t i o n s ,  s p e c i f i c a l l y ,  c o n s o l i d a t i o n  and r e l o c a t i o n  t o  
supe r io r  h a b i t a t s .  Local Marine Resources Division personnel were t r a i n e d  
t o  e v a l u a t e  t h e  problem and s u b s e q u e n t l y  p a r t i c i p a t e d  i n  p ropos ing  a  
so lu t ion .  The a s s i s t a n c e  and approval of t h e  Koror S t a t e  Mayor and  Chief  
were a c t i v e l y  sought and proved i n s t r u m e n t a l  i n  a c h i e v i n g  a n  a c c e p t a b l e  
mod i f i ca t ion  of pol icy.  It i s  s i g n i f i c a n t ,  t o o ,  t h a t  b a s e l i n e  d a t a  were  
e s t a b l i s h e d  and p r a c t i c a l  methods developed t o  serve a s  a  model f o r  f u t u r e  
comparative analyses.  
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l In t roduct ion  

F i she r i e s  c o n s t i t u t e  t h e  s i n g l e  most important n a t u r a l  r e s o u r c e  w i t h  
po ten t i a l  f o r  increased development i n  many count r ies  i n  t h e  South  P a c i f i c  
r e g i o n .  C o u n t r i e s  a r e  now a t t e m p t i n g  t o  e x p l o i t  deep  bo t tom s n a p p e r  
r e s o u r c e s  i n  o r d e r  t o  d e v e l o p  a  s t a b l e  s o u r c e  of r e v e n u e  f r o m  t h e s e  
valuable f i s h .  Countries a r e  a l s o  at tempting t o  inc rease  t h e i r  h a r v e s t s  of 
t u n a ,  e i t h e r  by d e v e l o p i n g  t h e i r  own f i s h i n g  o p e r a t i o n s  o r  t h r o u g h  
i n c r e a s e d  s a l e s  of a c c e s s  l i c e n c e s  t o  d i s t a n t  w a t e r  f i s h i n g  n a t i o n s  
(DWFNS) . 

The 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  of t h e s e  two f i s h e r i e s  r e s o u r c e s ,  
snappers and tuna,  a r e  q u i t e  d i f f e r e n t ,  but t h e  manager i a l  problems t o  b e  
faced i n  t h e i r  development a r e  s i m i l a r .  N e i t h e r  h a s  a  l o n g  h i s t o r y  of  
e x p l o i t a t i o n  i n  t h e  r e g i o n  on t h e  s c a l e  r e q u i r e d  f o r  f u l l  commerc ia l  
development, and t h e r e  i s  c o n s i d e r a b l e  u n c e r t a i n t y  a b o u t  t h e  p o t e n t i a l  
y ie lds .  Deep-bottom snappers a r e  genera l ly  f e l t  t o  be u n e x p l o i t e d  s t o c k s  
t h a t  cons is t  of o ld  l a r g e  indiv iduals .  We know l i t t l e  about t h e  biology of 
these f i s h ,  i n  p a r t i c u l a r  t h e  mechanism of recrui tment  of j u v e n i l e s  t o  t h e  
populations. The d e f i n i t i o n s  of d i s c r e t e  s tocks a r e  almost t o t a l l y  unknown 
a s  well .  S imi lar ly ,  t h e r e  a r e  a l s o  major u n c e r t a i n t i e s  about t h e  p o t e n t i a l  
y i e lds  from t h e  tuna resources.  There a r e  o f t e n  modest l o c a l  s u b s i s t e n c e  
o r  a r t i s a n a l  f i s h e r i e s  f o r  tuna,  and i n  some count r ies  cons ide rab le  y i e l d s  
a re  achieved through access  agreements wi th  DWFNs o r  l o c a l  j o i n t  v e n t u r e s .  
Data on t h e s e  f i s h e r i e s  have sys temat ica l ly  been c o l l e c t e d  by t h e  DWFNs f o r  
many y e a r s ,  b u t  a r e  n o t  g e n e r a l l y  a c c e s s i b l e  i n  a  f o r m  t h a t  a l l o w s  
individual  i s l a n d  count r ies  t o  a s ses s  p o t e n t i a l  y i e lds .  Furthermore, t r u l y  
large-scale  harvest  of tuna by t h e  purse s e i n e  f i s h e r y  began  o n l y  i n  t h e  
l a t e  19706, too r ecen t ly  t o  provide any r e a l  i n s igh t  i n t o  p o t e n t i a l  y i e l d s .  
The Skipjack Programme of t h e  SPC indica ted  a  very l a r g e  s tock  of s k i p j a c k  
but  cou ld  n o t  p r e c i s e l y  d e t e r m i n e  t h e  p o t e n t i a l  y i e l d .  The s i z e  a n d  
po ten t i a l  y i e l d  of t h e  ye l lowfin  tuna s tock  a r e  even l e s s  u n d e r s t o o d ,  and 
almost n o t h i n g  i s  known a b o u t  t h e  l o c a t i o n  and t i m i n g  of  spawning and 
recruitment of e i t h e r  of t h e s e  two most important tuna spec ies .  Thus, f o r  
bo th  snapper  and t u n a  r e s o u r c e s  t h e r e  a r e  o n l y  rough  i n d i c a t i o n s  o f  
probable l e v e l s  of sus t a inab le  e x p l o i t a t i o n  on which t o  b a s e  development  
plans. 



There a r e  many o b j e c t i v e s  f o r  f i s h e r i e s  development ,  i n c l u d i n g  a n  
inc rease  i n  f o r e i g n  exchange ,  a n  i n c r e a s e  of t h e  l o c a l  p r o t e i n  s u p p l y ,  
d i r e c t  employment i n  t h e  f i s h e r y ,  and  development  of  l o c a l  s e r v i c e  and 
p r o c e s s i n g  i n d u s t r i e s .  When c o n s i d e r i n g  a p p r o p r i a t e  ways t o  d e v e l o p  
unde rexp lo i t ed  f i s h e r i e s ,  b o t h  t h e  u n c e r t a i n t y  i n  t h e  dynamics of t h e  
f i s h e r y  a n d  t h e  d e v e l o p m e n t  o b j e c t i v e s  n e e d  t o  b e  c o n s i d e r e d .  
Never the less ,  it i s  probably t r u e  t h a t  l a r g e r ,  r e l a t i v e l y  s t a b l e  f i s h e r i e s  
would be  a common g o a l .  The most  d e s i r a b l e  mix of  f o r e i g n  e x c h a n g e  
revenue, l o c a l  food production, and  secondary  i n d u s t r y  w i l l  undoub ted ly  
depend on t h e  s p e c i f i c  economic g o a l s  and  c o n d i t i o n s  i n  a p a r t i c u l a r  
s i t u a t i o n ,  b u t  t h e  need f o r  g rowth  and s t a b i l i t y  i n  t h e  f i s h e r y  a r e  
un ive r sa l .  While it does seem c l e a r  t h a t  b o t h  t h e  t u n a  and deep-bottom 
snapper f i s h e r i e s  can grow considerably i n  most coun t r i e s  of the  reg ion ,  it 
S not  c l e a r  how f a r  t h e y  can  grow, n o r  what k i n d  of  s t a b i l i t y  can be 
expected. 

There have been some s p e c t a c u l a r  f a i l u r e s  i n  f i s h e r i e s  management 
which have occurred, i n  p a r t ,  because of overemphasis on rap id  development. 
The cos t  of overdevelopment has been t h e  l o s s  of p o t e n t i a l  benef i t s .  

F igure  1 shows t h e  catch h i s t o r y  of t h e  P e r u v i a n  anchoveta  f i s h e r y ,  
which  f o r  s e v e r a l  y e a r s  was t h e  l a r g e s t  s i n g l e  f i s h e r y  i n  t h e  w o r l d ,  
producing more than 1 2  m i l l i o n  t o n n e s  i n  i t s  peak y e a r .  Peru u s e d  i t s  
anchoveta f i s h e r y  pr imar i ly  t o  ga in  fo re ign  exchange and c rea t e  employment, 
and r a p i d l y  developed a cap i t a l - in t ens ive  purse se ine  f l e e t  and f i s h  meal 
process ing  indus t ry .  A combination of poor  r e c r u i t m e n t ,  E l  Nino, which 
concentrated t h e  f i s h ,  and se r ious  o v e r f i s h i n g  l e d  t o  a d r a m a t i c  d r o p  i n  
ca tches  during t h e  e a r l y  1970s, when i t  became obvious t h a t  a r e d u c t i o n  i n  
f i s h i n g  p res su re  was necessary t o  al low t h e  s tock t o  rebuild.  However, the  
Peruvians were so indebted from f inanc ing  t h e  growth of t h e i r  indus t ry ,  and 
t h e r e  was such p o l i t i c a l  pressure  from t h e  f i s h i n g  indus t ry  t o  keep f i s h i n g  
t o  provide  ongoing employment and cash flow, t h a t  t h e  f i s h i n g  p r e s s u r e  was 
not  reduced s u f f i c i e n t l y .  The t r a g i c  r e s u l t  is t h a t  between 1973 and 1982, 
t h e  s tock ,  which once supported t h e  world's l a r g e s t  f i s h e r y ,  was f i s h e d  t o  
commercial e x t i n c t i o n .  ( C a t c h e s  of anchove ta  i n  1984 t o t a l l e d  26,000 
t o n n e s ,  o r  abou t  0.2% of t h e  peak  y e a r ' s  c a t c h ,  a s  by c a t c h  i n  o t h e r  
f i s h e r i e s . )  

A s t o c k  t h a t  was c a p a b l e  of p r o d u c i n g  n e a r l y  10  m i l l i o n  t o n n e s  of 
annual y i e l d  has been e f f e c t i v e l y  wiped out.  A r e s o u r c e  t h a t  promised  so 
much t o  h e l p  develop a country t u r n e d  i n t o  a s e r i o u s  economic l i a b i l i t y  
when hundreds  of  b o a t s  and p r o c e s s i n g  p l a n t s  had no f i s h  t o  c a t c h  o r  
process.  We need t o  emphasize t h a t  t h e  problem was n o t  i n t r i n s i c a l l y  
b i o l o g i c a l  b u t  t h a t  t h o s e  r e s p o n s i b l e  f o r  managing t h e  f i s h e r y  w e r e  
p o l i t i c a l l y  u n a b l e  t o  r educe  f i s h i n g  p r e s s u r e  when t h e r e  h a d  b e e n  a 
b i o l o g i c a l  need t o  do so. 

F igure  2 shows t h e  catch h i s t o r y  of t h e  North Sea he r r ing  s tock .  The 
s tock  had supported a s u b s t a n t i a l  f i s h e r y  f o r  many y e a r s ,  and t h e n  e f f o r t  
and c a t c h  were increased  because of high p r i c e s  and h i g h  abundance. The 
inc rease  i n  f i s h i n g  pressure combined wi th  poor r e c r u i t m e n t  r e s u l t e d  i n  a 
decrease  i n  t h e  stock. Again ,  t h e r e  was a n  obv ious  and u r g e n t  need t o  
reduce f i s h i n g  pressure ,  and aga in  t h e  f i s h e r y  managers  were  p o l i t i c a l l y  
unable t o  take t h e  necessary s teps .  The sad r e s u l t  i s  a l l  t o o  f a m i l i a r .  
Another very  va luable  f i s h e r y  t h a t  could have provided g r e a t  economic and 
s o c i a l  b e n e f i t s  was permanently r e d u c e d  t o  a f r a c t i o n  of i t s  p o t e n t i a l .  
However, t h e  North Sea h e r r i n g  a p p e a r s  t o  be coming back,  and a f t e r  10  
yea r s  of reduced f i s h i n g  it may again be a v i ab le  resource. Nevertheless,  



FIGURE 1 : THE CATCH HISTORY OF THE PERUVIAN ANCHOVETA FISHERY. 
By 1984 all direct commercial fishing had ceased. 
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FIGURE 2: THE CATCH HISTORY OF THE NORTH SEA HERRING STOCK. 

1500. - 

G- 
llj 
z 
z 
? ' 
h. 
0 .,1 000. - 
0 
z < m 
3 
0 
I 
I- 
s h- 500. - 
3 
_J < 
3 
z 
2 

0.- 

- NORTH SEA HERRING 

/ l 

1955. 1965. 1975. 1985. 



from 19;6+.to. 1975 i t  was , - , c l ea r .  t h a t - t h e ~ s t o c k i w a f i .  d e c l i n i n g  a n d  t h e  
b i o l o g i s t s  i n s i s t e d '  t h a t  . . , :~ , a , , : ~ e ~ u . c t i o , n ' , ~ i n ,  .... ~~ . . . , .  . .. ,Â£ish+,n.g p r e s s u r e  was needed t o  
r e b u i l d  t h e  stock. The i n g  a  v e r y  h i g h  p r i c e  f o r  
p o l i t i c a l  inac t ion .  

Although these  two examples a r e  extreme, they do s e r v e  t o  i l l u s t r a t e  
some of  t h e  p o t e n t i a l  problems i n  f i s h e r i e s  development .  We hope t o  
o u t l i n e  t h e  l i k e l y  p h a s e s  t h a t  a  newly d e v e l o p i n g  f i s h e r y  of unknown 
p roduc t iv i ty  might encounter and t h e  management concerns t o  be c o n s i d e r e d  
during t h e s e  phases .  I n  d o i n g  s o ,  we w i l l  emphasize t h e  f a c t  t h a t  a t  
c e r t a i n  times it w i l l  be abso lu te ly  necessa ry  t o  r e d u c e  f i s h i n g  p r e s s u r e  
and t h a t  coun t r i e s  must be prepared t o  d e t e c t  and respond t o  t h i s  need. 

T r a d i t i o n a l  Theory 

T r a d i t i o n a l  f i s h e r i e s  t h e o r y  s u g g e s t s  t h a t  t h e  y i e l d  i n c r e a s e s  a s  
e f f o r t  i nc reases  up t o  a  c e r t a i n  p o i n t ,  u sua l ly  c a l l e d  optimum e f f o r t ,  and 
then  decreases beyond t h i s  poin t .  The t r a d i t i o n a l  f i s h e r i e s  development 
p r e s c r i p t i o n  i s  t o  i n c r e a s e  f i s h i n g  e f f o r t  u n t i l  t o t a l  y i e l d  s t a r t s  t o  
drop, and then  keep f i s h i n g  e f f o r t  near  t h a t  leve l .  

Th i s  p r e s c r i p t i o n  has seve ra l  problems t h a t  make it somewhat d i f f i c u l t  
t o  implement. 

1. The a c t u a l  ca tch  da ta  do not  u sua l ly  fol low a  smooth l i n e  but w i l l  have 
ups and downs due t o  good and bad years .  There  w i l l  be o t h e r  s o u r c e s  of 
v a r i a t i o n  as w e l l .  Some f i s h e r m e n  a lways  do w e l l  r e l a t i v e  t o  o t h e r s .  
Improvements i n  f i s h i n g  gear  and technique can compensate f o r  f a l l i n g  ca tch  
r a t e s .  Catches a r e  not  always accura t e ly  recorded and f i s h e r i e s  s t a t i s t i c s  
a r e  never complete. Thus t h e r e  i s  always doubt whether a  downward t r end  i n  
ca t ch  i s  due t o  having passed t h e  optimum o r  simply r e f l e c t s  one o r  two bad 
years .  The ups and downs seen during t h e  development of both t h e  P e r u v i a n  
anchoveta and t h e  North Sea he r r ing  show t h a t  a  downward t r e n d  canno t  be 
d e t e c t e d w i t h .  one + p o i n t ,  .:. ~; B f , o n l y ; ,  and t h a t  i t  w i , l , l  o f t e n ,  t a k e  two o r  t h r e e  
yea r s  t o  e s t a b l i s h  any confidence. The impor t an t  i m p l i c a t i o n  of t h i s  i s  
t h a t  by t h e  time you a r e  s u r e  you have s t a r r e d  t o  o v e r f i s h , . y o u  w i l l  have 
t o  reduce f i s h i n g  e f f o r t  t o  al low a  recovery. Therefore one can never hope 
t o  avoid having t o  r e d u c e  f i s h i n g  e f f o r t ;  i t  i s  a n  i n e s c a p a b l e  f a c t  of  
f i s h e r i e s  development and management. 

2. A s  t h e  f i s h e r y  d e v e l o p s ,  t h e r e  w i l l  be h i g h e r  y i e l d s  t h a n  a r e  
sus t a inab le .  I n i t i a l l y ,  t h e  unfished populat ion may be considerably l a r g e r  
than  would be expected under modest f i s h i n g  pressure ,  and o l d e r  l a r g e  f i s h  
from t h e  v i r g i n  s tock  w i l l  c o n t r i b u t e  d i s p r o p o r t i o n a t e l y  t o  t h e  c a t c h .  
This  means t h a t  t h e  catches w i l l  always drop a f t e r  t h e  optimum i s  reached.  
Thus government o f f i c i a l s  and fishermen must never expect t h ings  t o  always 
be t h e  same. Periods of r e d u c e d  c a t c h  a r e  a n o t h e r  i n e s c a p a b l e  f a c t  of 
f i s h i n g .  

3. The  a c t u a l  b e s t  e f f o r t  l e v e l  may c h a n g e  b i o l o g i c a l l y  a s  t h e  
environmental condit ions and spec ie s  mix change. The concept of each s tock  
having a  sus t a inab le  y i e l d  t h a t  does  n o t  change o v e r  t ime  a p p e a r s  t o  be 
wrong. We must expect the  s u s t a i n a b l e  y i e l d  t o  change w i t h  env i ronmen ta l  
c o n d i t i o n s ,  and t h i s  a g a i n  w i l l  n e c e s s i t a t e  s y s t e m a t i c  i n c r e a s e s  a n d  
decreases  i n  f i s h i n g  e f f o r t  a s  we at tempt t o  t r a c k  t h e  moving optimum of 
t h e  stock. 



4. The optimum e f f o r t  may change as  gear  technology changes. A u n i v e r s a l  
f e a t u r e  of f i s h e r i e s  i s  t h a t  i n  t h e  absence  o f  s t r i c t  r e g u l a t i o n  t h e  
e f f i c i ency  of a  f i s h i n g  f l e e t  w i l l  i n c r e a s e  ove r  t ime .  Thus a  c o u n t r y  
might have developed i t s  f i s h i n g  f l e e t  up t o  what was t h o u g h t  t o  b e  t h e  
appropr ia te  s i z e ,  only t o  have t h e  f l e e t  become more e f f i c i e n t  and b e g i n  
overharvest ing the  stock. This  tendency i s  aggravated unde r  a  management 
regime which imposes a  ca t ch  quota which causes f ishermen t o  s t r i v e  t o  be 
more e f f i c i e n t  i n  order t o  compete f o r  t h e i r  share of t h e  quota. 

A l l  of these f a c t o r s  con t r ibu te  t o  t h e  f a c t  t h a t  we canno t  coun t  on 
being ab le  t o  develop a  f i s h e r y  t o  t h e  exac t  p o i n t  of optimum e f f o r t  and  
then hold i t  there. We must go beyond, even considerably beyond, t h e  l e v e l  
of optimum e f f o r t  b e f o r e  we can d e t e c t  where t h e  optimum a c t u a l l y  i s .  
Therefore we must then be prepared t o  reduce e f f o r t  a f t e r  h a v i n g  gone t o o  
f a r .  

Figure 3 shows an i d e a l i z e d  f i s h e r i e s  development s c e n a r i o  i n  which  
e f f o r t  and catch gradual ly inc rease  u n t i l  t h e  optimum y i e l d  i s  r e a c h e d  and 
both remain steady af terwards.  The second panel i n  F i g u r e  3 shows a more 
r e a l i s t i c  scenario i n  which e f f o r t  was increased u n t i l  t o t a l  c a t c h  f a i l e d  

\ 
t o  increase  a f t e r  which e f f o r t  was decreased by about 40% t o  a  s u s t a i n a b l e  
l e v e l .  Even t h i s  p a n e l  i s  o p t i m i s t i c  b e c a u s e  t h e r e  a r e  no  r a n d o m  
f l u c t u a t i o n s  i n  stock s i z e  o r  ca tch  t o  mask t h e  t r u e  underlying phenomenon. 
However, i t  i s  c l e a r  t h a t  we cannot  t e l l  when we have  gone beyond t h e  
optimum w i t h o u t  u s i n g  e f f o r t s  t h a t  a r e  c o n s i d e r a b l y  h i g h e r  t h a n  t h e  
sus t a inab le  leve l .  

F i g u r e  4 shows t h e  25-year  c a t c h  h i s t o r y  of t h e  E a s t e r n  P a c i f i c  
yel lowfin tuna f i shery .  The f i s h e r y  expanded through t h e  1960s  and  e a r l y  
1970s a s  catch and t o t a l  f l e e t  s i z e  k e p t  i n c r e a s i n g .  The maximum y i e l d  
occurred i n  1977 a f t e r  which ca tches  decl ined.  Regulatory conven t ions  f o r  
t h i s  f i s h e r y  have n o t  been  c o m p l e t e l y  s u c c e s s f u l ,  b u t  t h e  p o w e r f u l  
bio-economic combination of dec l in ing  ca t ch  r a t e s  and low p r i c e s  intervened 
t o  reduce e f f o r t  i n  t h e  Eas tern  P a c i f i c .  It now appears t h a t  a f t e r  s eve ra l  
years of lower e f f o r t  t h e  s tock  i s  rebui ld ing .  

That t h e  Eastern P a c i f i c  ye l lowfin  had not been d r iven  t o  low l e v e l s ,  
un l ike  t h e  Peruvian anchoveta and North Sea her r ing ,  was due  p r i m a r i l y  t o  
t h e  economics of the  f i s h e r y .  The anchove ta  and h e r r i n g  f i s h i n g  b o a t s  
could s t i l l  meet t h e i r  ope ra t ing  expenses when stock s i z e s  were very low so 
t h a t  v e s s e l  owners wanted t o  continue t o  f i s h .  I n  t h e  tuna f i s h e r y  it was 
of ten  b e t t e r  t o  e i t h e r  t i e  up t h e  boa t  and n o t  f i s h ,  o r  t o  move t o  new 
f i s h i n g  areas  i n  t h e  Wes te rn  P a c i f i c .  The y e l l o w f i n  s t o r y  i l l u s t r a t e s  
severa l  major points .  We must expect t h a t  e f f o r t  w i l l  have  t o  be r educed  
a s  a  normal  p a r t  of f i s h e r i e s  development .  Al though t h e r e  may be  a n  
i n i t i a l  p e r i o d  of v e r y  h i g h  c a t c h e s ,  peak p e r i o d  c a t c h e s  a r e  n e v e r  
sus ta inable .  It i s  p o s s i b l e  f o r  s t o c k s  t o  r e c o v e r  from o v e r f i s h i n g  if 
s u f f i c i e n t  pressure can be brought t o  bear t o  reduce f i s h i n g  e f f o r t .  



FIGURE 3A: AN IDEALISED SCENARIO OF A DEVELOPING FISHERY. 
The solid line depicts catch and the dotted line depicts fishing effort. 
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FIGURE 3B: A MORE REALISTIC SCENARIO OF A FISHERY'S DEVELOPMENT, 
SHOWING THE FACT THAT PEAK PERIOD YIELDS ARE HIGHER THAN SUSTAINABLE 
YIELDS, AND THAT SOME OVERFISHING IS REQUIRED IN ORDER TO DETERMINE 

THE OPTIMUM. This in turn necessitates a reduction in effort after it is determined ---. . 

that the stock is overfished. 
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FIGURE 4: THE CATCH HISTORY OF THE EASTERN PACIFIC YELLOWFIN 
TUNA FISHERY. The solid line depicts catch and the dotted line depicts 

the number of vessels fishing. 
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Adaptive Management 

This type of management, i n  which we d e t e c t  changes i n  t h e  s t o c k  and  
respond t o  them, i s  c a l l e d  "adaptive management"; we adapt  t o  t h e  system we 
a r e  managing. There a r e  two e s s e n t i a l  e l e m e n t s  t o  a d a p t i v e  management: 
monitoring and response. Both of these  elements must be i n  p l ace  o r  it  i s  
unl ike ly  t h a t  management goals  w i l l  be achieved. We must monitor ca t ch  and 
e f f o r t  t o  know when we have gone beyond t h e  optimum l e v e l .  Even f o r  t h e  
s i m p l e s t  f i s h e r y ,  it i s  seldom a s t r a i g h t f o r w a r d  t a s k  t o  c o l l e c t  a n d  
i n t e r p r e t  f i s h e r i e s  d a t a .  a  commitment t o  sound f i s h e r i e s  management 
presupposes an equal ly s t r o n g  commitment t o  c o l l e c t i o n  and a n a l y s i s  o f  
da ta ,  and a  r e l i a b l e  sys t em of  keep ing  f i s h e r i e s  s t a t i s t i c s  s h o u l d  b e  
e sa tb l i shed  as  an i n t e g r a l  p a r t  of f i s h e r i e s  development .  It i s  e q u a l l y  
i m p o r t a n t  t o  be a b l e  t o  r e spond  t o  a  t r e n d  i n  t h e  f i s h e r y  by e i t h e r  
increas ing  o r  reducing e f f o r t  as  required.  This  l a t t e r  po in t  i s  absolu te ly  
c ruc ia l .  The major f i s h e r i e s  c o l l a p s e s  of t h e  wor ld  have  a lmost  a lways  
been due t o  t h e  i n a b i l i t y  t o  r e d u c e  e f f o r t  when d r a s t i c  a c t i o n  w a s  
required.  Unless we a r e  prepared t o  not  develop f i s h e r i e s  t o  anywhere near  
t h e i r  optimum level ,  and thereby f o r f e i t  some p o t e n t i a l  b e n e f i t s ,  we must  
be prepared t o  reduce e f f o r t  once we have gone too f a r .  



It i s  never a simple o r  popular a c t  t o  reduce f i s h i n g  e f f o r t .  I f  i t  
i s  w ide ly . . kqown. . and ,ye l l  , . ' . l , J  u n d e r s t o o d  t h a t  a n  , e f f o r t ,  r e d u c t i o n  w i l l  b e  
necessary,  then it < s ~  p o s s i b l & ,  t o  i n c l u d e  t h i s  knowledge i n  th~3development  

, , 
plan .  I n  p a r d i c u l d r ,  t h e  h f g h  b a t c h e ' i  during" t h e  i n i t i a l  p h a s e s  o f  
development may be viewed a s '  a "windÂ all"' a n d '  r e v e n u e s  g e n e r a t e d  can  be 
d iver ted  i n  ways m o s t . s u i t e d  , t o  t h e  lo,ng term development goals.  

. , ,  . .  ,; .., 

It i s  o f t e n  p o l i t i c a l l y  very d i f f i c u l t  t o  t e l l  f i s h e r m e n  t h e y  canno t  
f i s h  t h i s  year  a s  much a s  they d id  l a s t  y e a r ,  o r  t o  comple te ly  e l i m i n a t e  
some f i shermen from t h e  i n d u s t r y .  The b i g g e s t  p o t e n t i a l  dange r  South  
P a c i f i c  i s l a n d  c o u n t r i e s  may f a c e  i n  d e v e l o p i n g  f i s h e r i e s  i s  b e i n g  
p o l i t i c a l l y  unable t o  reduce f i s h i n g  p res su re  when t h e  t i m e  comes t h a t  i t  
i s  requi red .  We must c a r e f u l l y  cons ider  t h e  economic and s o c i a l  s t r u c t u r e  
of t h e  f i s h i n g  i n d u s t r i e s  we seek t o  develop t o  ensure t h a t  t h e y  have t h e  
robustness  requi red  t o  be a b l e  t o  make t h e  changes i n  f i s h i n g  e f f o r t  t h a t  
a r e  requi red .  

Many coun t r i e s  a r e  genera t ing  revenue from tuna f i s h e r i e s  using access  
agreements o r  j o i n t  ventures .  This i s  p o t e n t i a l l y  a  h i g h l y  advan tageous  
s i t u a t i o n ,  s ince  it should be much e a s i e r ,  i n  p r i n c i p l e ,  t o  r educe  e f f o r t  
by a  d is tan t -water  f i s h i n g  n a t i o n  (BWFN) than it would be t o  reduce f i s h i n g  
by one's own fishermen. For example, a  country might consider  a l l o c a t i n g  a  
major p o r t i o n  of t h e  ca t ch  t o  DWFN's, w i th  t h e  understanding t h a t  when t h e  
time comes t o  reduce f i s h i n g  pressure ,  t h e  DWFN's a r e  go ing  t o  l o s e  t h e i r  
access  f i r s t .  As a  b e t t e r  understanding of t h e  p o t e n t i a l  sus t a inab le  y i e l d  
d e v e l o p s ,  a  g r e a t e r  p o r t i o n  of  t h e  t o t a l  c a t c h  c o u l d  be a l l o c a t e d  t o  
n a t i o n a l  fishermen, but  always maintaining a  reserve of  f i s h  a l l o c a t e d  t o  
DWFN's t h a t  could be revoked when needed. 

Of c o u r s e  a  c o u n t r y  c o u l d  become economica l ly  dependent  upon t h e  
revenue from t h e  access  agreement,  and  be  j u s t  a s  p o l i t i c a l l y  u n a b l e  t o  
lo se  t h i s  revenue a s  i t  would be u n a b l e  t o  t e l l  n a t i o n a l  f i s h e r m e n  t h e y  
could not  go f i s h i n g .  It i s  o n  q u e s t i o n s  such a s  t h i s  t h a t  i t  becomes 
important t o  consider  t h e  o v e r a l l  economic development s t r a t e g y  and i t s  
r e l a t i o n s h i p  t o  f i s h e r i e s  when c o n s i d e r i n g  t h e  t a c t i c s  o f  f i s h e r i e s  
management. Our pu rpose  i s  n o t  t o  i d e n t i f y  a  s p e c i f i c  d e v e l o p m e n t  
proposal ,  b u t  r a t h e r  t o  i d e n t i f y  some p o t e n t i a l  p i t f a l l s  i n  f i s h e r i e s  
development and some t a c t i c s  t o  avoid f a l l i n g  i n t o  them. 

. . 

Role of Stock Assessment Adaptive Management 
, . 

' p o l i t i c i a n s  understandably o f t e n  look f o r  a  technologica l  q u i c k  f i x  t o  
some of t h e  .problems we 'ave;.been :d iscuss ing .  It i s .  o f t e n  n e c e s s a r y  f o r  
p lanners  to .  have some p r i o r  e s t i m a t e  of p o t e n t i a l  y i e l d  f rom a  f i s h e r y  i n  
order  t o  a r r a n g e  f inanc ing .  f o r  p r o j e c t s ,  f o r , i n s t a n c e .  E x p e r t s  a r e  h i r e d  
t o  come i n t o  t h e i r  ,country and e s t i m a t e j u s t  what the  sus t a inab le  y i e l d  i s ,  
,how b i g  .a f l e e t  .should be b u i l t ,  and what s o r t  of p r o c e s s i n g  and s u p p o r t  

f a c i l i t i e s  a r e  r e q u i r e d .  , The a v a i l a b l e  t e c h n i q u e s  f o r  e v a l u a t i n g  t h e  
p o t e n t i a l o f  a . . f i s h e r y  v a r y  w i d e l y ,  and  a r e  i n  f a c t  i n t e g r a l  p a r t s  of 
r a t i o n a l  f i s h e r i e s  management. Even t h e  b e s t  methods o f . s t o c k  a s ses smen t  
and .p red ic t ion  a r e  h ighly  inaccura t e ,  however., , A t  bes t .  a  consul tant  might 
b e . a b l e . t o  p r e d i c t  t h e  p o t e n t i a l  y . i e l d  w i t h i n  50%, i f  t h e r e  had b e e n  
cons iderable  exper ience  i n  f i s h i n g .  s i m i l a r  s p e c i e s  i n  o t h e r  c o u n t r i e s .  
Thus dur ing  t h e  development phase of a  f i s h e r y ,  you w i l l  n e v e r  be a b l e  t o  
know how l a r g e  the  f i s h e r y  can be without  a c t u a l l y  i n c r e a s i n g  t h e  h a r v e s t  
and wa i t ing  f o r  a  dec l ine .  



Many p o l i t i c i a n s  want t h e i r  chief f i s h e r i e s  o f f i c e r s  t o  g i v e  them a 
number; how many f i s h  can  we t a k e ,  o r  how b i g  a  f l e e t  can  we h a v e ?  The 
respons ib le  answer has t o  be t h a t  we cannot know a s  t h e  f i s h e r y  d e v e l o p s .  
A r a t i o n a l  f i s h e r i e s  management p lan  cannot cons i s t  of a  planned g r o w t h  up 
t o  a spec i f i ed  t a r g e t  harvest .  Rather a  f i s h e r i e s  management p l a n  s h o u l d  
cons i s t  of a  monitoring system t o  measure c a t c h ,  e f f o r t  and c a t c h  r a t e s ,  
and a  planned response t o  dec l ines  i n  ca t ch  when they occur. The f i s h e r i e s  
agencies should plan how they w i l l  r e d u c e  f i s h i n g  e f f o r t ,  and what  d a t a  
w i l l  be used t o  determine when f i s h i n g  e f f o r t  needs t o  be reduced. 

The b e s t  s t o c k  a s s e s s m e n t s  i n  t h e  w o r l d  a r e  n o  s u b s t i t u t e  f o r  
experience w i t h  your own s t o c k s .  Even i n  European and Nor th  Amer ican  
f i s h e r i e s ,  where t h e r e  a r e  o f t e n  decades  of e x c e l l e n t  d a t a  it i s  n o t  
poss ib l e  t o  p red ic t  sus t a inab le  y i e l d s  wi th in  20-30%. I n  t h e s e  f i s h e r i e s  
t h e  managers a r e  s t i l l  e x p l o r i n g  by i n c r e a s i n g  o r  d e c r e a s i n g  f i s h i n g  
pressure ,  and seeing how t h e  s t o c k  r e sponds .  A s t o c k  a s s e s s m e n t  i s  a n  
i n t e g r a l  p a r t  of an adaptive management p l a n ,  bu t  i t  cannot  t e l l  you  how 
l a r g e  your p o t e n t i a l  ca tch  w i l l  be o r  how b ig  your f l e e t  should be. 

Summarv 

We have attempted t o  review t h e  e s s e n t i a l  elements of t h e  development  
of f i s h e r i e s ,  u t i l i z i n g  t h e  e x p e r i e n c e  from o t h e r  p a r t s  of t h e  w o r l d .  
F i she r i e s  managers must expect t h a t  f i s h e r i e s  development i s  a  p r o c e s s  of  
learn ing ,  and they must be prepared t o  adap t  f i s h i n g  p r e s s u r e  t o  c u r r e n t  
condit ions i n  order  t o  obta in  t h e  maximum y i e l d  from t h e i r  s t o c k s .  It i s  
almost i n e v i t a b l e  t h a t  ca tch  r a t e s  w i l l  be u n s u s t a i n a b l y  h i g h  d u r i n g  t h e  
i n i t i a l  phases of f i s h e r y  development and t h a t  subsequen t  r e s t r a i n t s  on 
f i s h i n g  e f f o r t  w i l l  be requi red .  Most f i s h e r i e s  developments go a s t r a y  by 
f a i l i n g  t o  have the  p o l i t i c a l  o r  i n s t i t u t i o n a l  c a p a b i l i t y  t o  reduce f i s h i n g  
pressure when it i s  needed. P a c i f i c  i s l a n d  count r ies  may be  f o r t u n a t e  i n  
being a b l e  t o  a l l o c a t e  some p o r t i o n  of  t h e i r  c a t c h  t o  DWFNs t h a t  can  be  
el iminated when t o t a l  ca tch  must be reduced. The "extra" revenue genera ted  
during t h e  i n i t i a l  phases can be invested i n  such a  way a s  t o  c u s h i o n  t h e  
impact of subsequent dec l ine  i n  catch. Even w i t h  t h e  b e s t  a d v i c e  b e f o r e  
development takes  place, t h e r e  i s  no s u b s t i t u t e  f o r  accura te  m o n i t o r i n g  of 
the  f i s h e r y  a s  i t  develops, and r ap id  r e sponse  t o  r e d u c e  e f f o r t  when t h e  
optimum has been surpassed. 




