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S o c io c u l t u r a l  a s p e c t s  o f  implementing a q u a c u l t u r e  systems 
in m ar ine  f i s h i n g  communit ies

by

Richard  D. P o l in a e

INTRODUCTION The purpose o f  t h i s  p ap e r  i s  tw ofo ld :  F i r s t » t o  app ly  a g e n e r a l ­

i z ed  model o f  s o c i o c u l t u r a l  f a c t o r s  i n f l u e n c i n g  t h e  d i f f u s i o n  o f  i n n o v a t io n s  to  

t h e  problem of a q u a c u l tu r e  development ;  and Second» t o  examine s o c i o c u l t u r a l  

a s p e c t s  o f  in t r o d u c in g  a q u a c u l t u r e  sys tems in t o  communit ies  adapted  t o  s m a l l -  

s c a l e  m arine  c a p t u r e  f i s h i n g .

L i t e r a l l y  thousands  o f  s t u d i e s  have been conducted co n c e rn in g  s o c i o c u l t u r a l  

a s p e c t s  o f  t h e  d i f f u s i o n  o f  i n n o v a t i o n s .  On t h e  b a s i s  o f  t h e s e  s tu d i e s »  a gen­

e r a l i z e d  model has been developed  and a p p l i e d  t o  t h e  s tu d y  o f  change in marine  

f i s h i n g  communit ies  (P o l in a e  1375) and t h e  i n t r o d u c t i o n  o f  a p p r o p r i a t e  in te rm ed­

i a t e  food  te chno logy  (P o l in a e  1978) .  In t h e  f i r s t  p a r t  o f  t h i s  paper  t h e  model 

i s  a p p l i e d  t o  deve lop ing  a model t o  be used in conduc t ing  s o c i o c u l t u r a l  s t u d i e s  

r e l a t e d  t o  t h e  i n t r o d u c t i o n  o f  a q u a c u l t u r e  sys tems .  Drawing on a s p e c t s  o f  t h e  

model» t h e  paper then  examines p o t e n t i a l  problems a s s o c i a t e d  wi th  a s h i f t  from 

marine  c a p t u r e  f i s h e r i e s  t o  m a r i c u l t u r e .  P i l l  ay (1977 ) ,  i n  a  r e c e n t  gu ide  on 

p la n n in g  a q u a c u l tu r e  development» s u g g e s t s  t h a t  a q u a c u l t u r e  s i t e s  be p lanned 

c l o s e  t o  p r e s e n t  c a p t u r e  f i s h e r i e s  t o  t a k e  advantage o f  e x i s t i n g  d i s t r i b u t i o n  

and m a rk e t in g  sys tems .  I t  t h u s  seems im por tan t  t o  examine t h e  s o c i o c u l t u r a l  

c o m p a t i b i l i t y  o f  t h e s e  two sys tem s .  The paper  c o n t r a s t s  a s p e c t s  o f  man 's  

s o c i o c u l t u r a l  a d a p t a t i o n  ( e . g .  p s y c h o lo g i c a l  a d a p t a t i o n ,  workgroup s t r u c t u r e ,  

community s o c i a l  and l e g a l  s t r u c t u r e )  t o  s m a l l - s c a l e  m ar ine  c a p t u r e  f i s h i n g  

w i th  comparab le  a s p e c t s  o f  s o c i e t y  and c u l t u r e  a s s o c i a t e d  w i th  a q u a c u l tu r e  systems 

and d i s c u s s e s  how complementary and c o n f l i c t i n g  a s p e c t s  o f  t h e  two systems can



e i t h e r  impede o r  f a c i l i t a t e  a q u a c u l t u r e  development programs.
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THE SOCIOCULTURAL CONTEXT OF AQUACULTURE DEVELOPPENT Most expe r i enced  f i e l d  

workers in vo lved  wi th  development p r o j e c t s  r e a l i z e  t h a t  s o c i o c u l t u r a l  v a r i a b l e s  

a r e  among th e  im por tan t  d e t e rm in a n t s  o f  p r o j e c t  success  o r  f a i l u r e  ( c f .  Zaltman 

and Duncan 1977).  The r e l a t i v e  im por tance  o f  t h e s e  v a r i a b l e s  ’was r e c e n t l y  

made c l e a r  in a s tu d y  o f  36 r u r a l  development p r o j e c t s  which i n d i c a t e d  t h a t  

s o c i o c u l t u r a l  v a r i a b l e s  were s t r o n g l y  r e l a t e d  t o  p r o j e c t  s u cces s  ( i io r s s ,  e t  al

1976) .  S oc ia l  s c i e n t i s t s  have been i n v e s t i g a t i n g  th e  s o c i o c u l t u r a l  a n t e c e d e n t s  

and consequences  o f  t e c h n o l o g i c a l  development  and change f o r  a number o f  y e a r s .  

Rogers and Agarwáía-Rogers  (197G) n o te  t h a t  some 2 ,700  p u b l i sh e d  s t u d i e s  deal  

w i th  t h e  s u b j e c t .  Some o f  t h e s e  s t u d i e s  have succeeded in accoun t ing  f o r  over  

e i g h t y  p e r c e n t  o f  t h e  v a r i a n c e  in  i n n o v a t i v e  b eh a v io r  ( e . g . } . Moulik 1CG6' Wish 

1967).  D e s p i t e  t h i s  a p p a re n t  mountain  o f  in fo rm a t io n  numerous t e c h n o l o g i c a l  

development  programs a r e  slowed down and sometimes f a i l  due t o  s o c i o c u l t u r a l  

f a c t o r s .  Th is  may be due to  t h e  f a c t  t h a t  some development a s s i s t a n c e  agenc ie s  

have r e s e r v a t i o n s  conce rn ing  t h e  va lue  o f  s o c i a l  r e s e a r c h  (Cochran 1974) and 

t h u s  p ro v id e  o n ly  token  s u p p o r t .  I t  i s  t h u s  im por tan t  to  c l e a r l y  o u t l i n e  th e  

s o c i o c u l t u r a l  c o n t e x t  of  a q u a c u l t u r e  development  as a means o f  emphasiz ing  t h e  

im por tance  o f  t h e s e  v a r i a b l e s  by c o n s i d e r i n g  t h e i r  r o l e  in p r o j e c t  s u cces s  or 

f a i l u r e .  Hence,  t h e  purpose o f  t h i s  s e c t i o n  o f  t h e  paper  i s  t o  f o c u s  on s o c i o ­

c u l t u r a l  v a r i a b l e s  p o t e n t i a l l y  r e l a t e d  t o  s u cces s  o r  f a i l u r e  o f  a q u a c u l t u r e  

development  programs.  V a r i a b l e s  c o n s id e r e d  w i l l  be examined in a s y s t e m a t i c  

manner which may he lp  us a n t i c i p a t e  and propose  s o l u t i o n s  f o r  s o c i o c u l t u r a l  

impediments t o  s p e c i f i c  a q u a c u l t u r e  development  programs.

Most s o c i a l  s c i e n t i s t s  ag ree  t h a t  an e f f e c t i v e  program o f  t e ch n o lo g y  

t r a n s f e r  c o n s i s t s  o f  s e v e r a l  e s s e n t i a l  and i n t e r r e l a t e d  i n g r e d i e n t s  ( s e e  F ig u re  1).



F i r s t  i s  t h e  development o f  a t e ch n o lo g y  c o m p a t ib le  w i th  t h e  t a r g e t  envi ronment  

and economy. Second, t h e  idea  o f  t h e  new te ch n o lo g y  must be communicated to  

th e  t a r g e t  p o p u l a t i o n .  T h i rd ,  t h e  t a r g e t  p o p u la t i o n  must p e r c e i v e ,  o r  r e c o g n i z e ,  

t h a t  t h e  new te ch n o lo g y  w i l l  f u l f i l l  a need and w i l l  be ,  o r  can b e ,  made conson­

a n t  w i th  e x i s t i n g  b e l i e f s ,  v a l u e s ,  a t t i t u d e s ,  and s t a t u s  and r o l e  r e l a t i o n s h i p s .  

These p r e l i m i n a r y  s t a g e s  a re  e i t h e r  fo l low ed  by a t r i a l  p e r i o d  o r  o u t r i g h t  r e j e c ­

t i o n .  A f t e r  a t r i a l ,  t h e  in n o v a t io n  may be r e j e c t e d ,  r e v i s e d ,  o r  adop ted .  The 

ad op t ion  s t a g e  i s  r eached  when s u b s t a n t i a l  numbers o f  t h e  t a r g e t  p o p u la t i o n  

beg in  t o  use  t h e  in n o v a t io n .  Following  a d o p t io n ,  i n c o m p a t i b i l i t i e s  may become 

more s a l i e n t ,  and t h e  new te ch n o lo g y  may be r e j e c t e d .  I f  n o t ,  i t  f i n a l l y  r e a c h e s  

t h e  i n s t i t u t i o n a l i z a t i o n  s t a g e  where i t s  " in n o v a t io n "  s t a t u s  i s  removed and i t  

becomes p a r t  o f  t h e  s o c i o c u l t u r a l  system ( c f .  Rogers and Agarwala-Rogers  1976).

S evera l  key id e as  w i l l  he lp  us u n d e r s t a n d  what happens t o  a newly developed 

a q u a c u l t u r e  t e ch n o lo g y  as i t  p a s s e s  th rough  t h e  v a r io u s  s t a g e s  o f  t h e  t e c h n o l o g i ­

c a l  development and t r a n s f e r  p r o c e s s .  F i r s t ,  t h e  te ch n o lo g y  i t s e l f  e x h i b i t s  a 

number o f  d i s t i n c t  b u t  i n t e r r e l a t e d  a t t r i b u t e s  which a f f e c t  i t s  s u cces s  or  

f a i l u r e .  These a t t r i b u t e s  w i l l  be d i s c u s s e d  below. Second,  an a q u a c u l tu r e  

p r o j e c t  does  n o t  s tand  on i t s  own. I t  i s  dependent  on supp ly  o f  raw mat­

e r i a l  ( e . g . ,  s e e d ,  f e e d ,  m e d ic in e ) ,  a c c e s s  t o  wate r  s u p p l i e s  ( c f .  Benne tt

1977) ,  and consumer acc ep tan c e  o f  f i s h  and f i s h  p ro d u c t s  which a r e  a l s o  a f f e c t e d  

by s o c i o c u l t u r a l  f a c t o r s  ( see  F ig u re  1 ) .  F i n a l l y ,  even where th e  a q u a c u l tu r e  

system i s  c o m p a t ib le  w i th  th e  s o c i o c u l t u r a l  and p h y s ica l  envi ronment  t h e r e  w i l l  

be i n d i v i d u a l  d i f f e r e n c e s  in adop t ion  due t o  v a r i a n c e  in i n d i v id u a l  socioeconomic 

and p e r s o n a l i t y  a t t r i b u t e s .  Rogers and Shoemaker (1971) have i d e n t i f i e d  over 

30 o f  t h e s e  v a r i a b l e s  which have appeared  in e m p i r i c a l  s t u d i e s  in t h e  l i t e r a t u r e .  

Inc luded  a r e  v a r i a b l e s  l i k e  e d u c a t i o n ,  s o c i a l  s t a t u s ,  a t t i t u d e s  toward c r e d i t ,
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CONTACT
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Figure  1. S o c i o c u l t u r a l  f a c t o r s  i n f l u e n c i n g  ad o p t io n  o f  a q u a c u l tu r e  techno logy .





. . .

l e v e l  o f  a s p i r a t i o n s ,  change  agen t  c o n t a c t ,  mass media exposu re ,  e t c .  These 

v a r i a b l e s  a re  f u r t h e r  r e l a t e d  t o  c h a r a c t e r i s t i c s  o f  t h e  lo c a l  s o c i e t y  such as 

t h e  s o c i a l  s t r a t i f i c a t i o n  sys tem,  e d u c a t io n a l  o p p o r t u n i t y  s t r u c t u r e ,  deg ree  of 

s o c i o c u l t u r a l  s t a b i l i t y ,  e x t e n t  o f  communication and t r a n s p o r t a t i o n  ne tworks ,  

and deg ree  o f  market  v e r s u s  s u b s i s t e n c e  o r i e n t a t i o n  ( c f .  P o l in a e  1976) .  These 

v a r i a b l e s  must  be c o n s id e re d  as  im por tan t  s o c i o c u l t u r a l  v a r i a b l e s  i n t e r v e n i n g  

between an o th e rw is e  a p p r o p r i a t e  a q u a c u l tu r e  t e c h n o lo g y  and i t s  a d o p t io n .

Turning t o  t h e  g e n e ra l  a t t r i b u t e s  o f  an in n o v a t io n  we f i n d  t h a t  among o t h e r s  

( c f .  Zaltman and Duncan 1977) t h e r e  a re  f i v e  majo r  a t t r i b u t e s  o f  s i g n i f i c a n c e  

in t h e  development c o n t e x t :  (1) com plex i ty ,  (2) c o m p a t i b i l i t y ,  (3) advan tage ,

(4) t r i a l a b i l i t y ,  and (5) o b s e r v a b i l i t y  ( c f .  Rogers and Shoemaker 1971).  The 

a q u a c u l tu r e  s c i e n t i s t  should  a n t i c i p a t e  t h e s e  a t t r i b u t e s  when deve lop ing  a new 

te c h n o lo g y ;  t h e  t a r g e t  p o p u la t io n  w i l l  p e r c e iv e  t h e  t e ch n o lo g y  in te rms  o f  

t h e s e  a t t r i b u t e s ;  and t h e s e  a t t r i b u t e s ,  in l a r g e  p a r t ,  de te rm ine  how t h e  commun­

i t y  w i l l  respond  t o  t h e  proposed  changes .

Complexity The com plex i ty  a t t r i b u t e  i s  r e l a t i v e l y  im por tan t  w i th  r e s p e c t  

t o  a q u a c u l tu r e  systems because  t h e  t e ch n o lo g y  needed i s  o f t e n  q u i t e  complex 

( c f .  P i l  l a y  1377) .  Complexity ,  however,  i s  a r e l a t i v e  judgement r e l a t e d  to  

l e v e l  o f  t e c h n o l o g i c a l  development .  l!e must t h e r e f o r e  de te rm ine  i f  t h e  aqua­

c u l t u r e  t e ch n o lo g y  i s t o o c o m p l e x  f o r  t h e  t a r g e t  g roup ;  e . g . ,  what l e v e l s  o f  

t r a i n i n g  a r e  n e c e s s a r y  f o r  i t s  e f f e c t i v e  o p e r a t i o n ,  and a re  t h e r e  enough q u a l i ­

f i e d  i n d i v i d u a l s  in t h e  t a r g e t  group.  Lack o f  s k i l l e d  labor  o r  management has 

been c i t e d  in many i n s t a n c e s  as a c o n s t r a i n t  to  a q u a c u l t u r e ’development ( c f .  

Shao-wen 1973; Cheng 1976; J h in g ra n  and T r i p a t h i  1976).

C o m p a t i b i l i t y  l i i th  r e s p e c t  to  t h e  c o m p a t i b i l i t y  of a proposed a q u a c u l tu r e  

t e c h n o lo g y ,  we f i n d  t h a t  in some s o c i e t i e s  where s o c i a l  o b l i g a t i o n s  a r e  ex t rem e­

l y  t ime  consuming,  i n n o v a t io n s  p e r c e iv e d  as  c o n f l i c t i n g  w i th  t h e s e  temporal



demands w i l l  meet r e s i s t a n c e  ( c f .  Brown 1357) .  The tempora l  demands o f  th e  

proposed  a q u a c u l tu r e  t e ch n o lo g y  must t h e r e f o r e  be c o n g ru e n t  w i th  t ime  a l l o c a t e d  

f o r  p r o d u c t i v e  work in t h e  t a r g e t  g roup .  The r o l e  o f  t h e  sexes  in t h e  s o c i a l  

s t r u c t u r e  i s  a l s o  im por tan t  w i th  r e s p e c t  t o  the. c o m p a t i b i l i t y  o f  food  p roduc­

t i o n  t e c h n iq u e s .  In many s o c i e t i e s  around t h e  w o r ld ,  men conduct  c a p t u r e  

f i s h i n g  from b o a t s  w h i le  women a r e  r e s p o n s i b l e  f o r  c o l l e c t i n g  s h e l l f i s h  and o t h e r  

f i s h  in sha llow w a te r s  along  t h e  shore  (P o l in a e  1376) .  I f  t h e  proposed 

a q u a c u l tu r e  t e chno logy  i n v o l v e s  a c t i v i t i e s  s i m i l a r  to  s h e l l f i s h  c o l l e c t i n g ,  i t  

w i l l  p robab ly  be viewed as  women's work in many o f  t h e s e  same s o c i e t i e s ,  and 

a t t e m p t s  to  i n t r o d u c e  t h e  new te chno logy  th rough  men may f a i l .  A ttempts  to  

i n t r o d u c e  changes n o t  com pa t ib le  w i th  t h e  sexual  d i v i s i o n  o f  l a b o r  have r e s u l t e d  

in p r o j e c t  f a i l u r e  in a r e a s  o t h e r  than  a q u a c u l tu r e  ( c f .  Lowie 1354; Obibuaku 

1967; R i t c h i e  1977) ,  and t h e r e  i s  no reason  t o  b e l i e v e  t h a t  t h e  t r a n s f e r  of  

a q u a c u l tu r e  t e ch n o lo g y  would be immune to  t h i s  p o t e n t i a l  problem.

I t  i s  a l s o  im p o r tan t  t h a t  t h e  p roduc t  o f  t h e  a q u a c u l t u r e  system be compat­

i b l e  w i th  consumer p r e f e r e n c e s .  V ar iance  in food h a b i t s  due t o  a e s t h e t i c ,  

r e l i g i o u s ,  s t a t u s ,  and o t h e r  c u l t u r a l  r e a s o n s  i s  v / idely  d i s c u s s e d  in t h e  l i t e r ­

a t u r e  ( c f .  Den Hartog and B orn s te in - Jo h an s s o n  1976;  Levinson and Cal l  1975,

Cal l  and Levinson 1973; F o s t e r  1373; Uchendu 1571) .  F u r t h e r ,  and more d i r e c t l y  

r e l a t e d  t o  a q u a c u l t u r e ,  Simoons (1974) has p rov ided  numerous examples o f  the  

r e j e c t i o n  o f  f i s h  as human food in both A f r i c a  and A s ia .

The produc t  o f  t h e  a q u a c u l t u r e  t e chno logy  must a l s o  be made com pa t ib le  

w i th  consumer food p r e p a r a t i o n  t e c h n i q u e s .  In one c o u n t r y  where t h e  au th o r  

worked  an i n t e r n a t i o n a l  a i d  o r g a n i z a t i o n  in t ro d u ced  a new shark  meat d ry ing  

and packaging  t e c h n o lo g y .  In a t t e m p t s  to  s t i m u l a t e  use o f  t h e  new p ro d u c t ,  

t e l e v i s i o n  programs were developed  t o  dem ons t ra te  cooking t e c h n iq u e s .  The 

dem o n s t r a to r s  used e l e c t r i c  r a n g e s .  Ihost peop le  had a c c e s s  t o  t e l e v i s i o n s  in
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community c e n t e r s  and lo c a l  s t o r e s ,  b u t  t h e y  d id  n o t  have acc ess  to  e l e c t r i c  

r a n g e s  t o  p re p a re  t h i s  d r i e d  shark  p r o d u c t ,  and t h e  cooking t i m e s ,  e t c .  were 

n o t  v a l i d  f o r  t h e  small ch a rc o a l  bu rn ing  s to v e s  p r e v a l e n t  in th e  t a r g e t  popu la ­

t i o n .

Advantage Turning t o  t h e  advantage  a t t r i b u t e  o f  a proposed a q u a c u l tu r e  

t e c h n o lo g y ,  we f i n d  t h a t  t h e  advan tage  o f  a new te ch n o lo g y  i s  no t  u s u a l l y  p e r ­

c e iv ed  in a s i m i l a r  manner by bo th  change agen t  and t a r g e t  group,  lie u s u a l l y  

t h i n k  o f  advantage in te rms o f  f i n a n c i a l  r e t u r n .  Th is  p e r c e p t io n  o f  advantage 

i s  no t  u n iv e r s a l  as ev idenced  by a s tu d y  which i n d i c a t e s  t h a t  I n d i a n ,  in c o n t r a s t  

t o  U.S.  f a r m e r s ,  a t t a c h  more im por tance  to  t h e  s o c i a l  approval  o f  an innova t ion  

than  to  i t s  f i n a n c i a l  r e t u r n  ( F l i e g e l ,  e t  al  19G3), F u r t h e r ,  w i th  r e g a r d  to  

t h e  d i f f e r e n t i a l  p e r c e p t io n  o f  advan tage ,  t h e  marginal  u t i l i t y  o f  l e i s u r e  t ime 

can be an im por tan t  f a c t o r .  Hewes (1974) d i s c u s s e s  t h e  i n t e r r e l a t i o n s h i p  

between d i e t a r y  d e f i c i e n c i e s ,  n a l n o u r i s h m e n t , and la ck  o f  energy  t o  do a  f u l l  

d a y ' s  work. I t  seems r e a s o n a b l e  t h a t  l e i s u r e  t ime w i l l  be an im por tan t  f a c t o r  

in p e r c e p t i o n s  o f  r e l a t i v e  advantage  o f  in n o v a t io n s  w i t h i n  a malnour ished  

group.  Perhaps  t h e  s l e e p i n g  p e a s a n t  i s  n o t  l a zy  bu t  co n se rv in g  energy  to  p e r ­

form t h e  d a i l y  t a s k s  t h a t  keep him and h i s  f a m i ly  a l i v e .

Advantage i s  a l s o  r e l a t i v e - - w h a t  i s  p e rce iv ed  as advan tage -by  one may not  

be p e r c e iv e d  so by a n o t h e r .  For example,  r e s i s t a n c e  o f t e n  o ccu r s  when v es ted  

i n t e r e s t s  p e r c e iv e  an in n o v a t io n  as a f f e c t i n g  t h e i r  socioeconomic p o s i t i o n .

For example,  MacNeil (1975) r e p o r t s  t h a t  w h i le  an o y s t e r  c u l t u r i n g  p r o j e c t  

r e c e i v e d  p r a i s e  from i n d i v i d u a l s  n o t  p r e v i o u s l y  invo lved  in o y s t e r i n g ,  t h o s e  

who h a r v e s t e d  and so ld  o y s t e r s  f o r  y e a r s  became outspoken  c r i t i c s  o f  t h e  p r o j e c t  

when th e y  p e rc e iv e d  t h e  new e n t r a n t s  and a l t e r n a t i v e  source  as a t h r e a t  t o  t h e i r  

l i v l i h o o d .

T r a d i t i o n a l  s h a r in g  systems and p e rc e iv e d  danger  from t h e f t  may a l s o



i n f l u e n c e  th e  t a r g e t  p o p u l a t i o n ' s  p e r c e p t io n  of  the  r e l a t i v e  advan tage  o f  an 

a q u a c u l t u r e  program. For example.. C o l l i e r  (1978) n o t e s  t h a t  in E a s t  Java 

as many as 50 t o  IOC peop le  may j o i n  in a pond h a r v e s t  and r e q u e s t  a s h a r e  o f  

t h e  p ro d u c t i o n .  F ish  f a rm e rs  s t a t e  t h a t  t h i s  behav io r  i s  t r a d i t i o n a l  in th e  

area» and i f  t h e y  d id  no t  comply,  t h e  peop le  would t a k e  r e v e n g e .  T h i s ,  o f  

c o u r s e ,  r educe s  t h e  f i s h  f a r m e r ' s  income and th e  o v e r a l l  advan tage  o f  t h e  system. 

T h e f t  i s  a l s o  r e p o r t e d  as a w idespread  problem wi th  r e s p e c t  t o  a q u a c u l t u r e  s tock  

( c f .  M alays ia  F i s h e r i e s  D iv i s io n  1971; Malays ia M i n i s t r y  o f  A g r i c u l t u r e  1977) ,  

and in a f f e c t e d  a rea s  p o t e n t i a l  a q u a c u l t u r a l i s t s  may see  l i t t l e  advan tage  in 

i n v e s t i n g  in a system which i s  so s u s c e p t i b l e  t o  t h e f t .

F i n a l l y ,  p e r c e p t i o n s  o f  r e l a t i v e  advantage  a r e  i n f l u e n c e d  by p a s t  

s u c c e s s e s  o r  f a i l u r e s .  FAG (1975) r e p o r t s  t h a t  p rev io u s  f a i l u r e  of  i l l -  

conce ived  aquacu l tu re ,  systems in A f r i c a  remain a major  c o n s t r a i n t  in conv inc ing  

p o t e n t i a l  a q u a c u l t u r a l i s t s  o f  i t s  economic v i a b i l i t y .  An u n d e r s t a n d in g  o f  why 

e a r l i e r  p r o j e c t s  f a i l e d  along w i th  t h e  t a r g e t  p o p u l a t i o n ' s  p e r c e p t i o n s  o f  t h e s e  

f a i l u r e s  would be im por tan t  f o r  d e s ig n in g  educa t ion  programs t o  convince  th e  

t a r g e t  p o p u la t io n  o f  t h e  v i a b i l i t y  o f  newly proposed sys tem s .

T r i a l a b i l i t y  The t r i a l  a b i l i t y  o f  a proposed a q u a c u l t u r e  t e ch n o lo g y  w i l l  

a l s o  i n f l u e n c e  i t s  s u c c e s s .  Many a q u a c u l tu r e  systems a r e  r e l a t i v e l y  expens ive  

t o  e s t a b l i s h  ( c f .  P i l l  ay 1977) ,  and f i n a n c i n g  i s  o f t e n  d i f f i c u l t  t o  o b t a i n  

(Jhingrani  and T r i p a t h i  1575; Shao-wen 1973) .  F u r t h e r ,  p e r c e p t i o n s  o f  c o s t  a re  

r e l a t i v e  t o  t h e  economic s t a t u s  o f  t h e  t a r g e t  g roup .  S u b s i s t e n c e  l e v e l  p roduc­

e r s  u s u a l l y ,  do n o t  p e r c e iv e  i n n o v a t io n s  as t r i a l a b l e  no m a t t e r  what t h e y  c o s t  

b ecause  th e y  f r e q u e n t l y  do no t  have s l a c k  funds  f o r  inves tm en t  ( c f .  Déliai t 

1975; G a r t r e l l ,  e t  al 1973,  C a n d a n  1957) .  I f  t h e  c c s t  o f  t h e  in n o v a t io n  i s  

such t h a t  few can a f f o r d  i t ,  and i f  i t  i s  p e rce iv ed  as g iv i n g  more advan tage  t o  

t h o s e  few, t h e  d i s ad v an tag ed  may a c t u a l l y  campaign a g a i n s t  i t .  Bernard and



Pel to  (1972) n o te  t h a t  i n d i v i d u a l s  who a r e  a l r e a d y  in advan tageous  p o s i t i o n s  in 

a soc ioeconomic  h i e r a r c h y  can be expec ted  t o  be the  ones who t a k e  advantage  

o f  i n n o v â t i o n s - - t h e y  have both t h e  s l a c k  r e s o u r c e s  ( f r e e  c a p i t a l )  and a r e  in 

more f a v o r a b l e  p o s i t i o n s  w i th  r e s p e c t  t o  in fo rm a t io n  s o u r c e s .  They sugges t  

t h a t  in  most  c a s e s  t h e  socioeconomic e f f e c t s  o f  t e c h n i c a l  change lead  t o  i n c r e a s ­

ed soc ioeconomic  s t r a t i f i c a t i o n .  H en d e r so n ' s  r e s e a r c h  in B r i t i s h  Honduras (1972) 

and A le x a n d e r ' s  in Sri  Lanka (1975) s u p p o r t  t h i s  g e n e r a l i z a t i o n .  Such i n c r e a s e s  

in s o c i a l  s t r a t i f i c a t i o n  a re  o f t e n  m a n i f e s t e d  by f u r t h e r  c o n c e n t r a t i o n  o f  con­

t r o l  over  p r o d u c t i v e  r e s o u r c e s  ( c f .  Havens and.FI  inn 1975).

I r r e s p e c t i v e  o f  t h e  b a s i s  f o r  t h e s e  d e l e t e r i o u s  changes in s o c i a l  s t r u c t u r e ,  

Erasmus (1961) n o t e s  t h a t  t h e y  w i l l  r e s u l t  in emotional  d i s t r e s s  among p e a s a n t s  

who have l o s t  t h e i r  o ld  p r e s t i g e  system and who lack  th e  o p p o r t u n i t y  t o  t a k e  

p a r t  in t h e  new one.  These i n c r e a s e s  in s o c i a l  s t r a t i f i c a t i o n  w i l l  lead  t o  more 

r e l a t i v e  d e p r i v a t i o n  among f u t u r e  g e n e r a t i o n s  and enhance  chances  f o r  s o c i a l  

upheaval  w i th  d i s a s t e r o u s  lo n g - ra n g e  e f f e c t s  (Hewes 1974).  Viewed in l i g h t  of 

t h e s e  p o t e n t i a l l y  d i s r u p t i v e  consequences ,  g r e a t  c a r e  must be taken  concern ing  

t h e  i n t r o d u c t i o n  o f  r e l a t i v e l y  expens ive  a q u a c u l t u r e  t e c h n o l o g i e s .  FAO (1976) 

s u g g e s t s  t h a t  l a r g e  s c a l e  a q u a c u l tu r e  o p e r a t i o n s  might  be o rgan iz ed  th rough  

a s s o c i a t i o n s  o f  p roduce rs  o r  c o o p e r a t i v e s .  Such a procedure  might  e l i m i n a t e  

t h e  p o t e n t i a l  f o r  t h e  development o f  e x c e s s i v e  s o c i a l  s t r a t i f i c a t i o n  as d i s c u s s e d  

above.

O b s e r v a b i l i t y  Erasmus (1561) p l a c e s  a g r e a t  deal  of  emphasis  on t h e  

o b s e r v a b i l i t y  o f  t h e  r e s u l t s  o f  an i n n o v a t io n .  He p o i n t s  o u t  t h a t  in n o v a t io n s  

most l i k e l y  t o  succeed a r e  t h o s e  f o r  which a q u a n t i t a t i v e  a p p r a i s a l  o f  advan tages  

a r e  p o s s i b l e  w i th  o n ly  casua l  o b s e r v a t i o n .  Rogers and Shoemaker (1971) c i t e  

s e v e r a l  s t u d i e s  s u p p o r t in g  t h e  h y p o th e s i s  t h a t  an i n n o v a t i o n ' s  r a t e  o f  adop t ion  

i s  p o s i t i v e l y  r e l a t e d  t o  i t s  o b s e r v a b i l i t y .  A quacu l tu re  systems do n o t  beg in  to
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produce immedia te ly ,  but  once th e y  do ,  t h e i r  r e s u l t s  a r e  q u i t e  v i s i b l e .  P i l o t  

a q u a c u l tu r e  o p e r a t i o n s  f in a n c e d  by i n t e r n a t i o n a l  a id  o r g a n i z a t i o n s  cou ld  s e rve  

t o  i n c r e a s e  o b s e r v a b i l i t y  o f  r e s u l t s  as well  as p rov ide  a d a t a  base  f o r  needed 

inves tm en t  in fo rm a t io n  (FAO 1976) .

How then  do we de te rmine  i f  t h e  proposed a q u a c u l t u r e  t e ch n o lo g y  i s  s o c i a l l y  

and c u l t u r a l l y  a p p r o p r i a t e  w i th  r e s p e c t  t o  t h e  f i v e  a t t r i b u t e s  we have d i s c u s s e d  

above? S o l u t i o n s  t h a t  .seem sound in a d i s t a n t  expe r im en ta l  s t a t i o n  can tu rn  

o u t  t o  be unworkable in t h e  t r a d i t i o n a l  s o c i o c u l t u r a l  m a t r i x  o f  a deve lop ing  

r e g i o n .  Th is  s u g g e s t s  t h a t  r e s e a r c h  concerned w i th  th e  i n t r o d u c t i o n  o f  a q u a c u l ­

t u r e  t e ch n o lo g y  must be conduc ted ,  a t  l e a s t  in p a r t ,  w i t h i n  t h e  t a r g e t  a r e a  and 

in v o lv e  a c a r e f u l  assessm ent  o f  t h e  s o c i o c u l t u r a l  f a c t o r s  involved  w i th  food 

p ro d u c t io n  and consumpt ion .  I t  i s  sugges ted  t h a t  t h e  a q u a c u l t u r e  t e c h n o l o g i e s  

can b e s t  be r e l a t e d  t o  t h e  c h a r a c t e r i s t i c s  o f  t h e  t a r g e t  group  by d i r e c t l y  

in v o lv in g  th e  a f f e c t e d  community in t h e i r  f o r m u l a t io n  and im p lem enta t ion .  In 

s u p p o r t  o f  t h i s  s u g g e s t io n ,  Morss,  e t  al  (197G) f i n d  t h a t  development p r o j e c t  

s u cces s  i s  most a f f e c t e d  by lo c a l  a c t i o n  taken  by small  f a rm e rs  t o  complement 

o u t s i d e  a i d .  The success  o f  t h i s  k ind  o f  e a r l y  invo lvement i s  a good i n d i c a t i o n  

o f  t h e  n e c e s s i t y  f o r  feedback  d u r in g  t h e  development and communication s t a g e s  

o f  t h e  t r a n s f e r  o f  a new te c h n o lo g y .  Th i s  feedback  can r e s u l t  in p r o j e c t  r e f o r ­

m u la t io n  and u l t i m a t e  success  w i th o u t  i n t e r m e d i a t e  r e j e c t i o n  which cou ld  hur t  

f u t u r e  c r e d i b i l i t y  ( see  F igu re  1 ) .

In sum, we have i d e n t i f i e d  g en e ra l  s o c i o c u l t u r a l  f a c t o r s  d i r e c t l y  invo lved  

w i th  t h e  s u c c e s s f u l  a p p l i c a t i o n  o f  a q u a c u l t u r e  development programs.  The genera l  

a t t r i b u t e s  of  an innova t ion  were d i s c u s s e d  and examples were p rov ided  t o  demon­

s t r a t e  how th e y  in f l u e n c e  p r o j e c t  s u c c e s s .  I t  was sugges ted  t h a t  community 

involvement in development and im plem enta t ion  o f  a q u a c u l tu r e  development p r o ­

grams i s  t h e  most e f f e c t i v e  t e c h n i q u e  f o r  i n s u r i n g  t h e i r  lo c a l  a p p r o p r i a t e n e s s .
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INTRODUCIfiG AQUACULTURE INTO FISHING COMMUNITIES Turning n e x t  t o  p o t e n t i a l  

problems a s s o c i a t e d  wi th  a s h i f t  from marine  c a p t u r e  f i s h e r i e s  t o  a q u a c u l tu r e  

we f i n d  t h a t  P i l l  ay  (1977) s u g g e s t s  t h a t  a q u a c u l t u r e  s i t e s  be p lanned c l o s e  to  

p r e s e n t  c a p t u r e  f i s h e r i e s  t o  t a k e  advan tage  o f  t h e  e x i s t i n g  d i s t r i b u t i o n  and 

marke t ing  system. Given t h e  h i g h l y  p e r i s h a b l e  n a t u r e  and m arke t ing  d i f f i c u l t i e s  

a s s o c i a t e d  w i th  f i s h  and s h e l l f i s h  t h i s  i s  undoub te d ly  sound a d v i s e ,  b u t  we 

must be aware o f  p o t e n t i a l  problems a s s o c i a t e d  w i th  such l o c a t i o n s .  The r e ­

mainder o f  t h i s  pape r  i s  devo ted  to  a b r i e f  exam ina t ion  o f  such problems.

Perhaps  t h e  most s a l i e n t  o b s e r v a t i o n  made conce rn ing  t h e  d i f f e r e n c e s  between 

ocean f i s h i n g  and a q u a c u l t u r e  was exp re s sed  to  t h e  au th o r  by a small s c a l e  

f i sherm an  in t h e  Azores .  Upon h ea r in g  a d e s c r i p t i o n  o f  an a q u a c u l tu r e  system,  

he s a i d  w i th  scorn  " t h a t s  n o t  f i s h i n g ,  t h a t s  f a r m i n g — I w o u ld n ' t  l i k e  to  de 

t h a t . "  A good s t a r t i n g  p o in t  f o r  our  d i s c u s s i o n ,  t h e n ,  would be to  de te rm ine  

what a s p e c t s  o f  a q u a c u l t u r e  a r e  Tike f a r m i n g ,  in c o n t r a s t  to  ocean f i s h i n g ,  

and how t h e s e  a s p e c t s  cou ld  be p e r c e iv e d  n e g a t i v e l y  by ocean f i s h e rm e n .

The impor tance  o f  making th e s e  e v a l u a t i o n s  i s  based on t h e  assumption t h a t  

p lanned development  o f  any s e c t o r  o f  an economy w i l l  be maximal ly e f f e c t i v e  i f  

proposed changes a r e  c a r r i e d  o u t  w i th  an u n d e r s t a n d i n g  o f  t h e  t a r g e t  p o p u l a t i o n ' s  

a t t i t u d e s ,  b e l i e f s ,  and v a lu e s  conce rn ing  a f f e c t e d  o c c u p a t i o n s .  For example,  

i f  changes r e s u l t  in d i s p la cem e n t  o f  i n d i v i d u a l s  who must s h i f t  t o  a l t e r n a t i v e  

o c c u p a t i o n s ,  knowledge o f  a t t i t u d e s  towards  t h e  a l t e r n a t i v e  o c c u p a t io n s  a re  

e s s e n t i a l  t o  a r r i v e  a t  ar, u n d e r s t a n d in g  o f  t h e  p o t e n t i a l  f o r  e i t h e r  accep tance  

or  r e j e c t i o n  o f  proposed changes ,  i f  such knowledge i s  ob ta in ed  in advance 

o f  proposed ch an g e s ,  programs can be s t r u c t u r e d  t o  enhance t h e  d e s i r a b i l i t y  

o f  a l t e r n a t i v e  o c c u p a t io n s  by f o c u s in g  on p o s i t i v e  a t t r i b u t e s  and a t t e m p t in g  

to  change n e g a t i v e  p e r c e p t i o n s  ( c f .  P o l in a e  1977; P o l in a e  & R u iz -S to u t  1977).
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Let us now examine c o n t r a s t i n g  a s p e c t s  o f  s m a l l - s c a l e  mar ine  c a p t u r e  

and a q u a c u l tu r e  sys tems t o  a n t i c i p a t e  p o t e n t i a l  a r e a s  o f  c o n f l i c t .  Perhaps  

t h e  most e f f e c t i v e  way t o  do t h i s  w i l l  be t o  l i s t  c o n t r a s t i n g  a s p e c t s  with  

p o t e n t i a l  consequences ,  and then  examine them in d e t a i l ,  p o i n t  by  p o i n t .

Table 1. C o n t r a s t i n g  a s p e c t s  o f  s m a l l - s c a l e  ocean c a p t u r e  f i s h e r i e s  and 
a q u a c u l tu r e  sys tems .

MARINE CAPTURE

1. Unseen,  e l u s i v e  prey .  
Catch as much as 
p o s s i b l e .

2.  Open r e s o u r c e .

3.  P r i m a r i l y  male work­
group.

4 .  U su a l ly  open te n u re ,

5.  R e l a t i v e l y  low
c a p i t a l  inves tment .

C. Only h a rves t - . .

AQUACULTURE 

C o n t ro l l e d  h a r v e s t .

Closed r e s o u r c e .

P o t e n t i a l  f emale  
workgroups.

Closed t e n u r e .

R e l a t i v e l y  h igh 
c a p i t a l  in v e s tm en t

Must c u l t i v a t e  and 
h a r v e s t .

POTENTIAL CONSEQUENCES

T h r i l l  o f  chase  m iss ing .  
More p r e d i c t i b i l i t y .

Less freedom o f  c h o ic e .
Less independence .
Loss o f  p e r c e p t io n  o f  

u n l i m i t e d  c a t c h  based 
on luck  and s k i l l .

P o s s i b l e  s o c i a l  s t r u c ­
t u r e  changes .

Use r i g h t  c o n f l i c t s .
P r o p e r t y  d i s p u t e s .

P o t e n t i a l  f o r  i n c re a s e d  
s o c i a l  s t r a t i f i c a t i o n ,

More complex manpower 
and t r a i n i n g  needs .

The f i r s t  s e v e r a l  rows in Tab le 1 a r e  concerned  w i th  what we can c o n s id e r  

t h e  l e a s t  t a n g i b l e  a s p e c t s  o f  c o n t r a s t  between t h e  two sys tems.  They de a l  w i th  

p s y ch o lo g ica l  v a r i a b l e s  t h a t  may e f f e c t  p r e f e r e n c e  such as need f o r  adven tu re  

and independence .  F a c t o r s  such as t r íese a r e  c l e a r l y  l e s s  t a n g i b l e  than  econ­

omic and t e c h n i c a l  a s p e c t s  o f  p r o d u c t i v e  sy s tem s ;  n e v e r t h e l e s s ,  t h e y  a r e  r e a l ,  

amenable t o  r e s e a r c h ,  and can a f f e c t  i n d i v i d u a l  p a r t i c i p a t i o n  in t h e  sys tems .

P a r t i c u l a r  a s p e c t s  o f  t h e  occupa t ion  and s u b s i s t e n c e  p a t t e r n  of  marine 

f i s h i n g  al low one t o  make s u g g e s t io n s  co n ce rn in g  p s y c h o lo g ic a l  c h a r a c t e r i s t i c s
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of i n d i v i d u a l s  f o l l o w i n g  t h i s  p u r s u i t .  Perhaps  t h e  most im por tan t  a s p e c t  i s  

t h e  c h a l l e n g e  and danger  a s s o c i a t e d  wi th  b rav ing  t h e  s ea .  ..an f a c e s  a l o n e ,  or 

w i th  small  groups o f  men, t h e  p e r i l s  o f  an envi ronment he i s  i l l  adapted  f o r .

He must r e l y  on h i s  man-made v e s s e l  f o r  s u p p o r t  and p r o t e c t i o n  from t h e  sea 

and th e  c r e a t u r e s  t h e r e i n .  The n e c e s s i t y  o f  f a c i n g  up t o  t h i s  dangerous  and 

c h a l l e n g i n g  environment  p ro b a b ly  s e l e c t s  f o r  a c e r t a i n  ty p e  o f  p e r s o n a l i t y  

c o n f i g u r a t i o n .  Th i s  c o n f i g u r a t i o n  would s e rve  t o  p s y c h o l o g i c a l l y  adap t  the  

i n d i v id u a l  t o  t h e  s i t u a t i o n a l  r eq u i r e m e n t s  o f  t h e  mar ine  envi ronment.  I t  i s  

t h e r e f o r e  expec ted  t h a t  f i she rm e n  w i l l  be r e l a t i v e l y  more a c t i v e ,  a g g r e s s i v e ,  

and courageous th a n  i n d i v i d u a l s  g a in in g  s u b s i s t e n c e  from land based p u r s u i t s .

For example,  Poggie & Gersuny (1974) r e p o r t  t h a t  f i she rm en  from Southern  hew 

England a r e  a d v e n tu ro u s ,  ou tdoor  t y p e s  in comparison w i th  m i l lw o rk e r s  from the  

same r e g i o n .  Suppor t  f o r  t h e  c la im  t h a t  f i she rm en  a r e  more a g g r e s s iv e  i s  p r o ­

vided by Aronoff  (19C7) who n o te s  t h a t  a S a i n t  K i t t s  f i she rm an  i s  more l i k e l y  

than  a cane c u t t e r  to  t a k e  a c t i v e  r e s p o n s e  when m i s t r e a t e d  by a crew l e a d e r .

He a l s o  n o te s  t h a t  a g g r e s s io n  between ¡¡tales and fem a les  i s  more f r e q u e n t  among 

f i sherm en  than  cane c u t t e r s .  S lacken (1355) n o te s  t h a t  on Okinavia f i s h i n g  

v i l l a g e s  use more ‘’rough la nguage” than  fa rm ing  v i l l a g e s .  Use o f  rough language 

may be i n t e r p r e t e d  as an e x p r e s s io n  of  a g g r e s s i v e n e s s .  Abrahams (1974) w r i t e s  

t h a t  t h e  f i s h i n g  c a p t a i n  in Tobago must be b rave  t o  encourage  h i s  men. T. Gladwin 

(1970) r e p o r t s  t h a t  on Puluwat t h e r e  i s  an h e r o i c  q u a l i t y  to  s a i l i n g —t h e  r i s k s  

taken  r e s u l t  in a z e s t  and o cca s io n  h e ro e s .  He w r i t e s  t h a t  f i she rm e n  o f t e n  t r o l l  

s imply f o r  t h e  e x c i t e m e n t  o f  i t ,  a l though  i t  i s  l e s s  p ro d u c t iv e  than  o t h e r  

methods.  The em otional  appea l  of  t r o l l i n g  was a l s o  no ted  or, I f a l u k  by Burrows 

and Sp i ro  (1953) .  Panamanian small  s c a l e  f i sherm en  emphasize th e  s p o r t i n g ,  

p l e a s u r a b l e  a s p e c t s  o f  t h e i r  o c c u p a t io n  when asked what they  l i k e  about  f i s h i n g  

(P o l in a e  and R u iz -S t o u t  1977) .  Salmon f i she rm e n  on t h e  Northwest Coast  of
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America a l s o  tend  t o  rank th e  c h a l l e n g e  and p e r s o n a l  enjoyment o f  f i s h i n g  h ig h l y  

(Smith 1977).  Forman (1370) p o i n t s  ou t  t h a t  r a f t  f i s h e rm e n  have become legendary  

h e roes  along t h e  B r a z i l i a n  c o a s t  w i th  t a l e s  o f  t h e i r  d a r i n g  and courage  t o l d  

over  t h e  g e n e r a t i o n s .  F i n a l l y ,  Bernard (1972) comments on t h e  f o l k  h e r o i c  

n a t u r e  of  s u c c e s s fu l  sponge d i v e r s  on Kalyrnnos, Greece .  O v e r a l l ,  t h e  l i t e r a t u r e  

s u p p o r t s  th e  p r o p o s i t i o n  t h a t  f i sherm en  m a n i f e s t  t h e  p s y c h o lo g ic a l  c h a r a c t e r i s t i c s  

o f  be ing a c t i v e ,  a g g r e s s i v e ,  and courageous .

Fishermen meet t h e  demands o f  t h e i r  occu p a t io n  a lone  o r  w i th  small  groups  

o f  men. The d e c i s i o n s  t h e y  a r e  fo r c e d  t o  make in t h e  f a c e  o f  u n c e r t a i n t y  have 

immediate e f f e c t s  w i th  r e s p e c t  t o  t h e  s a f e t y  o f  t h e  v e s s e l  and i t s  crew as 

well  as  t h e  s uccess  o f  t h e  h u n t .  These d e c i s i o n s  must  o f t e n  be made with  l i t t l e  

h e s i t a t i o n  because of  t h e  r a p i d l y  changing n a t u r e  o f  t h e  s e a .  I t  i s  t h u s  e x ­

p e c ted  t h a t  f i she rm en  w i l l  e x h i b i t  t e n d e n c i e s  toward  independence and s e l f  

c o n t r o l .  This  e x p e c t a t i o n  i s  p a r t i a l l y  suppor ted  by Poggie and Gersuny (1974) 

and Leighton (1963) who f i n d  t h a t  f i sherm en  a r e  c h a r a c t e r i z e d  as ' i n d e p e n d e n t '  

t y p e s .  F u r t h e r ,  P o l in a e  and R u iz -S to u t  (1977) n o te  t h a t  f i she rm en  o f t e n  c i t e  

independence as an im por tan t  c h a r a c t e r i s t i c  o f  t h e i r  work. S m i th ' s  (1977) 

r e s e a r c h  among t h e  Northwest  Coast  salmon f i sherm en  c l e a r l y  shows t h a t  t h e s e  

f i sherm en  rank p e r s o n a l  freedom and be ing  o n e ' s  own boss  h ig h l y .  F u r t h e r ,

Kottak  (1966) r e p o r t s  t h a t  s u c c e s s f u l  marine  f i s h i n g  a t  Arembepe, B ra z i l  r e q u i r ­

es  i n d i v i d u a l i s t i c  b e h a v i o r .  In South T h a i l a n d ,  t h e  economic o r i e n t a t i o n  of  

Malay f ishermen  s t r e s s e s  i n d i v i d u a l  i sm (F r a s e r  1 /GO). H a r r i s o n  (1370) n o te s  

t h a t  among th e  Malay o f  South Uest  Sarawak,  f i s h i n g  deve lops  an independen t  

d i s c i p l i n e  of  mind. F i n a l l y ,  Caribbean f i she rm en  from S a i n t  K i t t s  emphasize 

independence and s e l f  r e l i a n c e  in s t a t e m e n t s  conce rn ing  r e a s o n s  why t h e y  chose 

t o  f i s h  (Aronoff  1967) .  O v e r a l l ,  t h e  l i t e r a t u r e  appea rs  t o  suppor t  our e x p e c t a ­

t i o n  t h a t  envi ronmenta l  and t e c h n i c a l  c o n s t r a i n t s  o f  ocean f i s h i n g  r e s u l t  in
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independent«, s e l f  r e l i a n t  f i s h e rm e n .

An a d d i t i o n a l  s s i g n i f i c a n t  f a c e t  o f  marine  a d a p t a t i o n s  i s  t h a t  f i s h i n g  from 

b o a t s  i s  conducted almost  s o l e l y  by m a les .  Thus t h e  r e l a t i v e l y  r i g o r o u s  s i t u a ­

t i o n a l  demands a re  met in t h e  company o f  o t h e r  males and tend  to  r e i n f o r c e  

an image of  " id e a l  m a s c u l i n i t y "  c h a r a c t e r i z e d  by b r a v e r y 9 independence ,  and a 

c a p a c i t y  t o  endure h a r d s h ip .  T h i s  i s  p robab ly  a s s o c i a t e d  w i th  an emphasis  on 

t h e  d i s t i n c t i o n  between t h e  sexes  r e s u l t i n g  in a machismo complex among males 

which most f e e i  compelled to  l i v e  up t o .  T. Gladwin (1S70) r e p o r t s  t h a t  d r i n k ­

ing  on Puluwat i s  almos t  e x c l u s i v e l y  male a c t i v i t y  and i s  viewed as an enhance­

ment t o  m a s c u l i n i t y .  Bernard (1972:301)  r e l a t e d  b r a v e ry  in sponge d iv ing  among 

Kalyrnnos d i v e r s  t o  p e r c e p t i o n s  o f  t h e  d i v e r ' s  v i r i l i t y .  In g e n e r a l s t h e  d i s ­

c u s s io n  provided  above conce rn ing  t h e  impor tance  of  b ra v e ry  and courage  among 

f i she rm e n  can be used t o  s u p p o r t  our  s u g g e s t io n  t h a t  in many i n s t a n c e s  t h e  con­

s t r a i n t s  o f  th e  marine  envi ronment r e s u l t  in a machismo complex among f i s h e rm e n .

Another f e a t u r e  o f  t h e  occu p a t io n  o r  s u b s i s t e n c e  p a t t e r n s  o f  f i s h i n g  which 

may in f l u e n c e  p sy ch o lo g ic a l  o r i e n t a t i o n  i s  p e r i o d i c i t y  of  income. S ize  o f  ca t c h  

i s  both  d i f f i c u l t  t o  p r e d i c t  and h ig h l y  p e r i o d i c .  In c o n t r a s t  t o  many s a l a r i e d  

o c c u p a t i o n s ,  t h e  f i sherm an  canno t  count  on an even f low o f  e a r n i n g s .  Th is  

c o n t e x t  o f  r e l a t i v e l y  h igh p e r i o d i c i t y  n e c e s s i t a t e s  s k i l l f u l  management o f  

p r o d u c t i o n .  F u r t h e r ,  t h e  need f o r  c o n t i n u a l  p r e v e n t a t i v e  main tenance  of  f i s h ­

ing equipment t o  c o u n t e r a c t  t h e  d e s t r u c t i v e  n a t u r e  o f  t h e  sea a l s o  r e q u i r e s  

t h i n k i n g  ahead.  Thus ,  t h e  f i she rm a n  must have a f u t u r e  temporal  p e r s p e c t i v e  i f  

he i s  to  succeed .  Th is  h y p o th e s i s  i s  suppor ted  by P o l i n a e ,  Gersuny,  arid Poggie 

(1275) and P o l inae  and Poggie (1973) who r e p o r t  t h a t  f ishermen  from Southern 

New England and Puer to  Rico d e f e r  economic g r a t i f i c a t i o n  to  a g r e a t e r  e x t e n t  

than  mi 11worke r s and cane  c u t t e r s  from t h e  same r e g i o n s .  F u r t h e r ,  Poggie 

(1978) has  dem onst ra ted  t h a t  a d e f e r r e d  o r i e n t a t i o n  i s  a s t r o n g  p r e d i c t o r  o f



s u cces s  among Puer to  Rican F ishermen .  A dd i t iona l  s u p p o r t  i s  p rov ided  by t h e i r  

f i n d i n g  t h a t  m i l lw o rk e r s  t end  t o  p e r c e iv e  t h a t  t h e y  have l e s s  c o n t r o l  over  t h e i r  

f u t u r e  than  f i she rm en .

In sum, a s p e c t s  o f  t h e  o c c u p a t io n  and s u b s i s t e n c e  p a t t e r n  o f  c a p t u r e  f i s h i n g  

a r e  expec ted  t o  i n f l u e n c e  t h e  p sy ch o lo g ic a l  o r i e n t a t i o n s  o f  f i s h e r m e n .  I t  i s  

s u g g e s te d  t h a t  f i sherm en  a r e  a c t i v e ,  cou rage ous ,  a g g r e s s i v e ,  macho, independent  

y e t  c o o p e r a t i v e ,  f u t u r e  o r i e n t e d  i n d i v i d u a l s  who m a n i f e s t  a  h igh degree  o f  

s e l f  c o n t r o l .  Th is  su g g e s t io n  i s  suppor ted  in p a r t  by b o th  th e  l i t e r a t u r e  c i t e d  

above and commonly he ld  s t e r e o t y p e s  of  f i sherm en  and does n o t  appea r  to  be a 

p e r s o n a l i t y  ty p e  t h a t  could be f u l f i l l e d  by working a t  a q u a c u l t u r e .  I t  i s  

i n t e r e s t i n g  t o  no te  t h a t  t h e  r a f t  f i sherm en  o f  B raz i l  " . . . c l a i m  t h e y  would no t  

be a g r i c u l t u r a l i s t s  under any c i r c u m s ta n c e s  because  t h e i r  p e r s o n a l i t i e s  s imply 

w i l l  n o t  al low i t "  (Forman 1 3 7 0 :2 3 ) .  Cons ider ing  t h e  p e r c e iv e d  s i m i l a r i t y  

between a g r i c u l t u r e  and a q u a c u l t u r e  sys tem s ,  t h i s  s t a t e m e n t  i s  q u i t e  im por tan t  

w i th  r e s p e c t  t o  t h e  g o a l s  o f  t h i s  p ape r .

Now l e t  us r e t u r n  t o  t h e  comment o f  th e  Azorian f i she rm a n  who s a i d  w i th  

scorn  t h a t  a q u a c u l tu r e  i s  more l i k e  farming than  f i s h i n g .  I f  f i she rm en  view 

a q u a c u l t u r e  as be ing  more l i k e  farming  than  f i s h i n g ,  then  in l i e u  o f  any 

hard  d a t a  on ocean f i s h e r m e n ' s  view o f  a r e a l  a q u a c u l tu r e  system,  I would 

l i k e  t o  p r e s e n t  some r e s u l t s  o f  a s tudy  conce rn ing  v a r i a n c e  in p e r c e p t i o n s  of  

t h e  o c c u p a t io n s  o f  f i s h i n g  and fa rm ing  among small s c a l e  f i she rm en  in t h e  Gulf  

o f  N icoya ,  Costa R ica .

Data f o r  th e  s tu d y  a r e  based  on in t e r v i e w s  w i th  30 s m a l l - s c a l e  f i she rm en  

from th e  Gulf  o f  Nicoya.  P a r t  o f  t h e  sample (50) was drawn from B ar r io  e l  Carmen, 

P u n t a r e n a s .  P u n ta r e n a s ,  t h e  m a jo r  P a c i f i c  p o r t  o f  Cos ta R ic a ,  i s  l o c a t e d  on a 

t h i n  f i n g e r  o f  land j u t t i n g  westward in to  t h e  Gulf o f  Nicoya a pp rox im a te ly  

110 k i l o m e t e r s  wes t  o f  San J o s e .  B a r r io  el  Carmen i s  a t  t h e  extreme w es te rn  end
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o f  P un ta rena s  and i s  i n h a b i t e d  p r i m a r i l y  by s m a l l - s c a l e  f i s h e rm e n .  A sample 

o f  30 s m a l l - s c a l e  f ishermen  were i n t e rv ie w e d  a t  Ces ta  de P a j a r o s ,  a c o n c e n t r a t i o n  

o f  f i s h e rm e n  in a r u r a l  r e g io n  a p p ro x im a te ly  21 a i r - k i l o m e t e r s  n o r th w e s t  of  

P u n ta r e n a s  on t h e  c o a s t  o f  th e  Gulf  of  Nicoya.  In both a r e a s  most s m a l l - s c a l e  

f i she rm e n  f i s h  from motor ized  wooden p lank  o r  dugout v e s s e l s  from 15 t o  30 f e e t  

in l e n g t h  u s ing  h a n d i in e s  a nd /o r  n e t s .  Some s t i l l  use s a i l  o r  o a r s .

The te c h n iq u e  used to  i n v e s t i g a t e  v a r i a b i l i t y  in p e r c e p t i o n s  o f  t h e  occupa­

t i o n s  f a rm e r  and f isherman  i s  t h e  semant ic  d i f f e r e n t i a l .  The semant ic  d i f f e r e n ­

t i a l  i s  based on t h e  assumption t h a t  an i n d i v i d u a l ' s  l i f e  e x p e r i e n c e s  a f f e c t  

t h e  c o n n o t a t i v e  meaning o f  co n ce p ts  {Osgood, S u c i ,  & Tannenbaum 1957) .  Here we 

compare t h e  c o n n o t a t i v e  meaning o f  t h e  co n ce p ts  " f i sherm an"  and " fa rmer"  by 

hav ing  i n d i v i d u a l  f ishermen  rank each  concep t  on a s e t  o f  s i x  b i p o l a r  a t t r i b u t e s  

( s e e  Tab le  2 ) .

Tab le  2 .  B ipo la r  A t t r i b u t e s  Used t o  D i f f e r e n t i a t e  Farmers and Fishermen

1.  GOOD -  CAD , BUENO -  MALO

2 .  HAPPY - SAD FELIZ -  TRISTE

3 . : INTELLIGENT - STUPID INTELIGENTE -  ESTUPIDO

*4.  STRONG - VE AK FUERTE -  DEBIL .

5.  FAST -  SLOW RAPIDO -  LENTO

5 .  BRAVE -  COWARDLY VALIENTE -  COBARDE

Three o f  t h e  b i p o l a r  a t t r i b u t e s  (GOOD - DAD, HAPPY -  SAD, INTELLIGENT -  STUPID) 

form an e v a l u a t i v e  d im ens ion ,  and t h e  o t h e r  t h r e e  (STRONG - WEAK, FAST- SLOW, 

BRAVE -  COWARDLY) a dynamism ( p o t e n c y - a c t i v i t > )  dimension ( c f .  Osgood,  S u c i ,  & 

Tannenbaum 1057; Osgood 19G4). Each b i p o l a r  a t t r i b u t e  was ranked on a s e v e n - s t e p  

s c a l e  w i th  t h e  em o t ive ly  p o s i t i v e  p o le  ( e . g .  GOOD) r e c e i v i n g  a v a lu e  o f  seven ,
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and t h e  n e g a t i v e  ( e . g .  CAD) a va lue  o f  one.  Four in dependen t  v a r i a b l e s  (age* 

e d u c a t i o n ,  y e a r s  f i s h i n g ,  and r u r a l / u r b a n  r e s i d e n c e )  were de te rm ined  w i th  th e  

use o f  d i r e c t  q u e s t i o n s .

Mean v a lu e s  on each b i p o l a r  a t t r i b u t e  and th e  dynamism and e v a l u a t i v e  

d im ens ions  can be found in Tab le  3.

T ab le  3.  hean Values on D ipo la r  A t t r i b u t e s  and Semantic D i f f e r e n t i a l  Dimensions 
f o r  t h e  Concepts  Fisherman and Farmer.

A t t r i b u t e  o f
Dimension Fisherman Farmer

STRONG-WEAK 5.23  5 .23
GOOD-BAD •- 5*39 5 .40
HAPPY-SAD 4 .93  4 .44
INTELLIGENT-STUPID 5 .36  -5.04
FAST-SLOW 5 .58  5 .00
BRAVE-COWARD 6 .2 0  . 6 .00
EVALUATIVE DIMENSION 15.68 14.88 -=
DYNAMISM DIMENSION ' . ' 17 .00  16.22 •

O v e r a l l ,  Tab le  3 i n d i c a t e s  t h a t  small  s c a l e  f i she rm e n  t e n d  t o  c h a r a c t e r i z e  

f a rm er  more n e g a t i v e l y  than  f i s h e r m a n .  In f i g u r e  2 ,  the  mean v a lu e s  f o r  

f i she rm a n  and f a rm er  a r e  p l o t t e d  on t h e  e v a l u a t i v e  and dynamism c o n n o t a t i v e  

meaning d im e n s io n s .*  This  f i g u r e  makes i t  c l e a r  t h a t  t h e  v e c t o r  l e a d in g  from 

f ishe rm an  t o  f a rm e r  in c o n n o t a t i v e  meaning space i s  a lmos t  e q u a l l y  em o t ive ly  

n e g a t i v e  on bo th  d im ens ions .

The nex t  s t e p  in th e  a n a l y s i s  was t o  de te rm in e  i f  d i f f e r e n c e s  in concep­

t u a l i z a t i o n  o f  f a rm e r  and f i she rm a n  a r e  r e l a t e d  to  o t h e r  s o c i o c u l t u r a l  v a r i a b l e s .  

D i s t a n c e  between f i she rm an  and fa rm er  (FFD) was c a l c u l a t e d  f o r  each c o n n o t a t i v e

A one-sample  t - t e s t  o f  s i g n i f i c a n c e  was a p p l i e d  to  de te rm in e  i f  t h e  mean d i f f e r  
enees  between f i she rm an  and f a rm e r  on t h e  two d im ens ions  a r e  s i g n i f i c a n t l y  
d i f f e r e n t  from z e r o .  For t h e  dynamism dimens ion t= 2 .499  ( p < \ C 2 )  and f o r  th e  
e v a l u a t i v e  t= 2 .697  ( p < \ C l ) .
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meaning dimension by summing t h e  va lue  f o r  f i sherm an  minus t h e  v a lu e  f o r  fa rmer

on each a t t r i b u t e  w i th in  each dimension .  This  r e s u l t e d  in an FFD on bo th  the

dynamism and e v a l u a t i v e  d im ens ions  f o r  each i n d i v id u a l  w i t h i n  t h e  sample.

Dynanvism and e v a l u a t i v e  FFD's were i n t e r c o r r e l a t e d  w i th  age ,  e d u c a t i o n ,  y e a r s  

f i s h i n g  e x p e r i e n c e ,  and a r e a  o f  r e s i d e n c e  (dummy v a r i a b l e ;  r u r a l  = 1 ,  urban = 2 ) .

The r e s u l t s  of  t h i s  a n a l y s i s  can be found in Tab le 4.

Tab le  4 .  C o r r e l a t i o n s  between Independent  V a r ia b l e s  and FFD on E v a l u a t i v e  
and Dynamism Dimensions.

Independen t  V a r ia b l e  Dynamism FFD E v a l u a t i v e  FFD

1. Age .06 .06

2.  Educa t ion  - . 0 6  - . 0 6

3.  Years F i s h in g  .22* .22*

4 .  Area o f  Res idence .03 - .2 3 *

■N = 30 *p*^.05

Table  4 i n d i c a t e s  t h a t  bo th  y e a r s  f i s h i n g  e x p e r i e n c e  and a rea  o f  r e s i d e n c e  

a re  r e l a t e d  t o  FFD. I t  appea rs  t h a t  t h e  longe r  one has been f i s h i n g . , , t h e  g r e a t e r  

t h e  FFD on both  d im ens ions .  Area o f  r e s i d e n c e  i s  s i g n i f i c a n t l y  r e l a t e d  o n ly  

to  t h e  e v a l u a t i v e  d imens ion .  Here t h e  d a t a  s u g g es t  t h a t  e v a l u a t i v e  dimension 

FFD i s  g r e a t e r ,  f o r  t h e  urban  th a n  t h e  ru ra l ,  f i s h e rm e n .  Table  5 p ro v id e s  mean 

v a l u e s  f o r  t h e  r u r a l  and urban samples on both  d im ens ions ,  and Tab le  6 p ro v id es  

t h e s e  v a l u e s  f o r  t h e  sample d icho tom ized  a t  modal y e a r s  f i s h i n g  e x p e r i e n c e  

(mode = 13 y e a r s ) .  F ig u r e s  3 and 4 g r a p h i c a l l y  d i s p l a y  th e  r e l a t i o n s h i p  

between t h e s e  two in dependen t  v a r i a b l e s  and p e r c e p t i o n s  o f  f a rm e r  and f i s h e rm a n .

F ig u re s  3 and 4 c l e a r l y  i n d i c a t e  t h e  r e l a t i o n s h i p  between t h e  independen t  

v a r i a b l e s  and FFD on bo th  d im ens ions .  In F igu re  3,  t h e  d i s t a n c e  between farmer
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Table  5.  Rural /Urban D i f f e r e n c e s  in Mean Values on Semantic  D i f f e r e n t i a l
Dimensions f o r  Farmer and Fisherman.

Concept/Dimension Urban Rural

Fisherman/Dynamism 17 .7  15.8

F i s h e rm a n /E v a lu a t iv e  16 .0  15.1

Farmer/Dynamism 1 7 . C 14.9

F a rm e r /E v a lu a t iv e  14 .7  15.1

N 50 30

T ab le  6 .  The E f f e c t s  o f  Years F i s h in g  on E v a lu a t io n  o f  Fisherman and Fanner
on Semantic D i f f e r e n t i a l  Dimensions.

Years F ish ing*
Concept/Dimension <U3 3 1 3 F R a t i o £

F i sherman/Dynami sm 16.8 17.2 0 .67 > . 0 5

F i sherman/Eval ua t  i ve 15.9

IO 1 .5 8 \  .05

Farmer/Dynamism 16.4 16 .0 0 .34 V • o U
l

F a rm e r /E v a lu a t iv e 15 .6 14.1 6 .4 3 .05

N 42 38 *Mode = 13

and f i sherm an  on t h e  e v a l u a t i v e  dimension i s  c l e a r l y  g r e a t e r  f o r  t h e  urban 

f i she rm e n  than  t h e  r u r a l  f i s h e r m e n .  D i f f e r e n c e s  between t h e  concep ts  on th e  

dynamism dimension a r e  ap p ro x im a te ly  th e  same f o r  bo th  samples .  N e v e r t h e l e s s ,  

we can see  t h a t  t h e  urban sample ,  in  c o n t r a s t  t o  t h e  r u r a l  sample,  c o n s i s t e n t l y  

r anks  bo th  fa rm er  and f i she rm a n  h ig h e r  on t h e  dynamism dimens ion w h i le  r ank ing  

fa rm e r  lower and f i she rm an  h ig h e r  on t h e  e v a l u a t i v e  d imens ion .  In F ig u re  4 

we f i n d  t h a t  i n d i v i d u a l s  who f i s h e d  l e s s  than  th e  modal number of  y e a r s  

(13 y e a r s )  tend  to  c h a r a c t e r i z e  f i she rm an  and fa rm er  c l o s e r  t o g e t h e r  on both

F. R a t io  £

17.68 .001

4 .05 .05

10.88 .01

0 .33 > .05
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dim ens ions  than  th o s e  v/ho have f i s h e d  12 y e a r s  o r  more.  F u r t h e r ,  F ig u re  4 

i n d i c a t e s  t h a t  t h o s e  who have f i s h e d  l o n g e s t  have t h e  most n e g a t iv e  p e r c e p t io n  

o f  f a r m e r s .

F i n a l l y ,  s i n c e  both  y e a r s  f i s h i n g  and a r e a  o f  r e s i d e n c e  were s i g n i f i c a n t l y  

r e l a t e d  t o  e v a l u a t i v e  FFD, t h e  combined e f f e c t s  o f  t h e s e  two v a r i a b l e s  were ex­

amined.  The m u l t i p l e  c o r r e l a t i o n  between t h e s e  two v a r i a b l e s  and e v a l u a t i v e  

FFD i s  0 . 3 0 ,  (p ^ . 0 5 )  i n d i c a t i n g  t h a t  t o g e t h e r  t h e y  e x p l a in  n ine  p e r c e n t  of  the  

v a r i a n c e  in th e  dependent  v a r i a b l e ,  a modest  b u t  r e s p e c t a b l e  sum.

P a r t  o f  a p e r s o n ' s  s e l f - i d e n t i t y  i s  o b ta in e d  from membership and r o l e s  in 

g ro u p s .  Some i s  a s c r i b e d  ( e . g .  sexua l  i d e n t i t y ) ,  and some i s  a ch ieved .  Accord­

ing t o  some a u t h o r s ,  o c c u p a t io n  forms a s i g n i f i c a n t  a s p e c t  o f  ach ieved  i d e n t i t y  

(McKee 1374) ,  and p a r t i c i p a t i o n  in l o w - s t a t u s  o c c u p a t io n s  can r e s u l t  in d i s e s -  

teemed s e l f - i d e n t i t i e s .  The f i n d i n g s  r e p o r t e d  h e r e  i n d i c a t e  t h a t  s m a l l - s c a l e  

f i she rm e n  in th e  Gulf  o f  Nicoya p e r c e i v e  f a rm e rs  more n e g a t i v e l y  than  f i s h e rm e n .  

I f ,  as has  been sugges ted  above ,  f i she rm e n  p e r c e iv e  a q u a c u l t u r e  to  be more l i k e  

fa rming  th a n  f i s h i n g ,  then  our f i n d i n g s  s u g g es t  t h a t  t h e y  w i l l  p e r c e iv e  a s h i f t  

from f i s h i n g  t o  a q u a c u l tu r e  as p o s s i b l y  r e s u l t i n g  in a l o s s  o f  s e l f - e s t e e m  

and r e s i s t  such a s h i f t ,  l e  must keep in mind,  however,  t h a t  t h e  s tu d y  p r e ­

s e n te d  h e r e  i s  based  on p e r c e p t i o n s  o f  f a rm in g ,  n o t  a q u a c u l t u r e ,  and t h a t  the  

f i n d i n g s  may n o t  be a p p l i c a b l e  beyond t h e  r e g io n  where the  d a t a  was g a t h e r e d .  

F u r t h e r ,  t h e  v a r i a n c e  w i th i n  t h e  sample ( e . g . ,  t h e  r u r a l - u r b a n  d i f f e r e n c e s )  

s u g g e s t  t h a t  some members o f  a f i s h i n g  p o p u la t io n  may be more r e c e p t i v e  to  aqua­

c u l t u r e  sys tems than  o t h e r s .  I t  i s  c l e a r ,  however,  t h a t  d i f f e r e n t i a l  p e r c e p t i o n s  

o f  ocean f i s h i n g  and a q u a c u l t u r e  may e f f e c t  w i l l i n g n e s s  to  swi tch  from one to  

t h e  o t h e r .

Turn ing  n e x t  t o  workgroup co m p o s i t io n ,  our a t t e n t i o n  he re  w i l l  be fo cu ssed  

p r i m a r i l y  on t h e  predominance of  male workgroups in  ocean f i s h i n g  endea vo rs .
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An exam ina t ion  o f  th e  e th n o g ra p h ic  sample i n d i c a t e s  t h a t  males  conduc t  most  of  

t h e  f i s h i n g  a c t i v i t y .  Of t h e  330 s o c i e t i e s  f o r  which d a t a  co n ce rn in g  t h e  d i v i ­

s ion  o f  l a b o r  in f i s h i n g  i s  a v a i l a b l e s bo th  sexes  p a r t i c i p a t e  e q u a l l y  in on ly  

10 p e r c e n t ,  and fem a le  p a r t i c i p a t i o n  p redom ina tes  in  o n ly  f i v e  p e r c e n t .  The 

f a m i l i a r  p a t t e r n  i s  one in which males do t h e  major f i s h i n g  a n d / o r  marine  

h u n t in g  w h i le  fem a les  conduct  minor shore  o r  r e e f  f i s h i n g  a n d /o r  s h e l l f i s h  

c o l l e c t i n g  (P o l in a e  1976).  In s o c i e t i e s  where s h o re  f i s h i n g  and s h e l l f i s h  

c o l l e c t i n g  i s  done p r i m a r i l y  by f e m a le s ,  a q u a c u l t u r e  may be p e r c e iv e d  as woman's 

work and be r e s i s t e d  by men. I f  t h e  a q u a c u l t u r e  t e c h n o lo g y  i s  a cc ep ted  and 

conducted  by f em a le s  in th e s e  s o c i e t i e s ,  i t  cou ld  r e s u l t  in changes  in female  

r o l e s  which i f  u n a n t i c i p a t e d  cou ld  be d i s r u p t i v e .

E x i s t i n g  land t e n u re  ( c f .  Wil l iams 1975,  FAO 1976; Cheng 1975; J h in g ra n  and 

T r i p a t h i  1976) o r  s ea  t e n u re  ( c f .  Smith and Marsha ll  1974) sys tem s ,  which a re  

a l s o  a p a r t  o f  t h e  s o c i a l  sys tem ,  a r e  a r e a s  o f  p o t e n t i a l  c o n f l i c t  when s h i f t i n g  

from a marine c a p t u r e  system t o  a q u a c u l t u r e .  In some c a s e s  e x i s t i n g  laws ac ­

t u a l l y  o p e r a t e  a g a i n s t  deve lop ing  a q u a c u l t u r e  sys tems .

A rev iew o f  t h e  l i t e r a t u r e  r e v e a l s  s e v e r a l  t y p e s  o f  sea  t e n u r e  o p e r a t i n g  

in f i s h i n g  communi t ies .  L ea s t  f r e q u e n t  was i n d i v i d u a l  ow nersh ip .  S u t t l e s  

(1974) r e p o r t s  t h a t  among t h e  S t r a i t s  Sal  i si- o f  Western Washington,  some s h e l l ­

f i s h  beds and f i s h i n g  a rea s  were f o r m a l l y  owned by im p o r tan t  men in t h e  commun­

i t y .  R ig h t s  t o  t h i s  p r o p e r ty  were, c la im ed  th rough  i n h e r i t a n c e .  Perhaps  t h e  most 

f r e q u e n t  form o f  s ea  t e n u r e  i s  communal ow nersh ip .  For example,  in U l i t h i ,  

M ic ro n e s ia ,  a canoe f i s h i n g  in grounds  be long ing  to  a n o th e r  d i s t r i c t  was 

t r a d i t i o n a l l y  s u b j e c t  t o  s e i z u r e  (Lessa  I 9 6 0 ) .  Knudson (1970) s u g g e s t s  t h a t  

in M ic rones ia n  c o r a l  i s l a n d s ,  l e v e l  o f  p ro d u c t io n  i n f l u e n c e d  p o p u la t io n  growth ,  

which ,  in t u r n ,  i n c re a s e d  th e  s o c i e t a l  l e v e l  o f  t e r r i t o r i a l  i n t e g r a t i o n ;  f i n ­

a l l y ,  h ig h e r  l e v e l s  o f  t e r r i t o r i a l  i n t e g r a t i o n  a r e  r e l a t e d  t o  degree  o f  l e a d e r
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c o n t r o l  o ve r  marine  r e s o u r c e s .  In P o l y n e s i a ,  a r e a s  o f  ocean a re  c o r p o r a t e  

e s t a t e s  o f  groups o f  p e o p l e ,  b u t  t i t l e  to  t h e  a r e a s  i s  a s s o c i a t e d  with  t h e  group 

l e a d e r .  Although a l l  group members have use  r i g h t s ,  t h e  l e a d e r  has t h e  p r e r o ­

g a t i v e  o f  a d m i n i s t e r i n g  use (S a h l i n s  1958) .  In South I n d i a ,  v i l l a g e s  as a whole 

have r i g h t s  t o  s p e c i f i c  f i s h i n g  grounds (Norr  1972) .  Norbeck (1354) n o t e s  t h a t  

Japanese  f i s h i n g  w a te r s  a r e  d e f in e d  by p r e f e c t u r a l  law which u s u a l l y  conforms 

w i th  t r a d i t i o n a l  ass ignment o f  f i s h i n g  w a t e r s .  Among th e  Yoruk In d ian s  of  

Nor thwest  C a l i f o r n i a ,  beach and s e a c o a s t  r i g h t s  were t r a d i t i o n a l l y  communal 

p r o p e r t y  (Beals  and H e s te r  1974).  Even in p r e s e n t  day U.S. s o c i e t y  where th e  

sea  i s  l e g a l l y  d e f in e d  as an open a c c e s s  r e s o u r c e ,  Maine lobs te rmen  c la im  f i s h i n g  

r i g h t s  t o  p a r t i c u l a r  a r e a s .  The l o b s t e r i n g  t e r r i t o r i e s  a re  a s s o c i a t e d  wi th  h a r ­

bor gangs ,  and v i o l a t i o n  o f  t e r r i t o r y  has r e s u l t e d  in equipment d e s t r u c t i o n  and 

o t h e r  forms o f  v i o l e n c e  (Aches on 1975) .

In some a r e a s  where t h e r e  i s  no formal r e c o g n i t i o n  of  sea  t e n u r e  r i g h t s ,  

f i s h i n g  s p o ts  a r e  kept  s e c r e t .  For exaimple a t  Arembepe, B raz i l  t h e  f i she rm en  

view t h e  sea  as an open acc ess  r e s o u r c e ,  b u t  good f i s h i n g  s p o ts  a r e  kept  s e c r e t  

(Kottak  1965) .  Forman (1970) r e p o r t s  a complex system of  named f i s h i n g  grounds 

and landmarks among t h e  r a f t  f i sherm en  o f  B r a z i l .  Loca tion  o f  t h e  f i s h i n g  

grounds i s  made by v i s u a l  t r i a n g u l a t i o n  and knowledge o f  f i s h  w i th i n  them is  

t r a n s m i t t e d  from f a t h e r  t o  son over  t h e  g e n e r a t i o n s .  Forman s u g g e s t s  t h a t  

s e c r e c y  r e g a r d i n g  s p o t s  a c t s  as  a spac ing  mechanism.

F i n a l l y ,  some s o c i e t i e s  c l a im  t h a t  t h e r e  i s  t r u e  open acc ess  t o  marine 

r e s o u r c e s .  Fishermen o f  I s l a  de M a r g a r i t a ,  Venezuela r e p o r t  t h a t  any man 

f i s h e s  where he w ishes  (Orona I 9 6 0 ) .  Davenport (1-356) s u g g es t s  t h a t  a l though  

f i sherm en  u s u a l l y  s e t  t h e i r  p o ts  in t h e  same a r e a  o f f  Jamaica ,  t h e r e  i s  no 

permanent  t e n u r e  over  sea  a r e a s .  F i n a l l y ,  F i r t h  (1955) n o te s  t h a t  on T ik o p ia  

no f i s h  r e s o u r c e s  a re  owned. '



In sum, d e s p i t e  t h e  d i f f i c u l t y  o f  boundary  ma in tenance  in t h e  s e a ,  some 

s o c i e t i e s  do r e c o g n i z e  r i g h t s  over  f i s h i n g  g rounds .  Most commonly t h e s e  r i g h t s  

seem t o  be communal. Although one migh t  a rgue  t h a t  th e  p r e e x i s t e n c e  o f  c o o p e ra ­

t i v e  o r  communal ownership  o f  f i s h i n g  grounds  would t r a n s f e r  r e a d i l y  t o  an 

a q u a c u l tu r e  sys tem,  t h i s  i s  n o t  n e c e s s a r i l y  so .  A quacu l tu re  p resupposes  an 

inves tment  o f  r e s o u r c e s  such as t im e ,  l a b o r ,  and s u p p l i e s  in c o n t r a s t  to  the  

lack o f  such inves tm en t  in n a t u r a l l y  o cc u r in g  marine  o rgan ism s.  Once such i n ­

ves tm en ts  a r e  made,  i n d i v i d u a l s  begin  comparing t h e i r  inves tment  w i th  t h a t  of  

o t h e r s  and arguments conce rn ing  r e l a t i v e  r i g h t s  beg in  t o  dev e lo p e .  An analogous  

s i t u a t i o n  e x i s t e d  among c a t t l e  r a i s e r s  in a r e g io n  where t h e  au th o r  r e c e n t l y  

conducted  r e s e a r c h .  Unimproved p a s t u r e  was g razed  c o l l e c t i v e l y ,  b u t  t h e r e  

were s p e c i f i c  r i g h t s  a s s o c i a t e d  with  improved p a s t u r e .  Although i t  would be 

more e f f i c i e n t  i f  a l l  p a s t u r e  were improved and g razed  c o l l e c t i v e l y ,  t h e  

ca t t l e m en  s t r o n g l y  r e s i s t e d  such a move, say ing  t h a t  l a z y  i n d i v i d u a l s  would 

p r o f i t  from t h e  work o f  o t h e r s .  Improvement o f  s h e l l f i s h  beds o r  b r a c k i s h  

f i s h  ponds cou ld  r e s u l t  in s i m i l a r  r e s i s t a n c e  a g a i n s t  c o o p e r a t i v e  v e n t u r e s .

h e e d l e s s  t o  s a y ,  improvement o f  an a r e a  o r i g i n a l l y  e x p l o i t e d  as  an 

open r e s o u r c e  w i l l  r e s u l t  in c o n f l i c t s  when i t  i s  p e r c e iv e d  as i n t e r f e r i n g  

with  f i she rm en  who norm al ly  e x p l o i t e d  t h e  n a t u r a l  r e g i o n .  For example.

Kamara, e t  al (1976) r e p o r t  t h a t  r a c k s  and f l o a t i n g  s t r u c t u r e s  a s s o c i a t e d  

wi th  o y s t e r  c u l t u r e  have been d i f f i c u l t  t o  m a in ta i n  i f  t h e y  a re  l o c a t e d  in 

a r e a s  where lo c a l  f i sherm en  normal ly  o p e r a t e d  and t h e i r  c o o p e ra t io n  and i n ­

volvement was n o t  o b ta in e d  e a r l y  in t h e  p r o j e c t .  In some a r e a s  f i sherm en  

c la im  t h a t  po isons  used by pond o p e r a t o r s  h u r t  t h e i r  f i s h i n g  o p e r a t i o n s  

( I n t e r n a t i o n a l  C en te r  f o r  A quacu l tu re  1975) .  F u r t h e r ,  some f ishermen  a re  

a g a i n s t  f i s h  c u l t u r e  based on f r y  c o l l e c t e d  from th e  sea  because t h e y  b e l i e v e  

t h i s  w i l l  cause  d e p l e t i o n  o f  s to c k s  (Ceylon Department o f  F i s h e r i e s  1972).
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Problems such as t h e s e  can lead  to  r e s i s t a n c e  t h a t  cou ld  s e v e r e l y  d i s r u p t  

deve lop ing  a q u a c u l tu r e  sys tems .

In c a s e s  where a r e a s  f o r  a q u a c u l tu r e  systems must  be bough t ,  l e a s e d ,  or  

r e n t e d  t h e y  become p a r t  o f  t h e  c o s t s  which a r e  t h e  t o p i c  o f  row 5 in Table  1. 

Several  s c h o l a r s  have made im p o r tan t  o b s e r v a t i o n s  conce rn ing  d i f f e r e n c e s  between 

ownership  o f  t h e  means o f  p ro d u c t io n  in farming and f i s h i n g  communit ies .  S h i f t s  

t o  a q u a c u l tu r e  invo lve  changes which r e s u l t  in a system q u i t e  s i m i l a r  t o  f a r m i n g - -  

p a r c e l s  o f  land o r  sea  a r e  improved and some ty p e  o f  ownership i s  u s u a l l y  invo lved .  

F i r t h  (1966) n o t e s  t h a t  land  ownership has a permanency no t  a s s o c i a t e d  wi th  f i s h ­

ing equipment .  The c o n s t a n t  mot ion  and f l u i d i t y  o f  t h e  marine environment  in 

combination  w i th . s u d d e n ,  v i o l e n t  s torms a t  sea  make f i s h i n g  equipment e s p e c i a l l y  

l i a b l e  t o  sudden damage and l o s s .  Norr and Norr (1974) argue  t h a t  t h e  r a p i d  

d e p r e c i a t i o n  o f  f i s h i n g  equipment in combination  w i th  o c c a s io n a l  l o s s e s  r e s u l t  

in  h ighe r  r a t e s  o f  o c c u p a t io n a l  m o b i l i t y  in f i s h i n g  than  in f a rm in g .  They 

sugges t  t h a t  t h i s  r e s u l t s  in small  s o c i a l  and economic d i s t a n c e  between owners 

and l a b o r e r s  in f i s h i n g .  Hence,  a s h i f t  t o  a q u a c u l t u r e ,  because o f  i t s  s t r u c t u r ­

al  s i m i l a r i t y  w i th  a g r i c u l t u r e ,  n i g h t  i n c r e a s e  t h e  s o c i a l  and economic d i s t a n c e  

between owners and l a b o r e r s ,  t h u s ,  i n c r e a s i n g  s o c i a l  s t r a t i f i c a t i o n  and i t s  

concom itan t  problems as d i s c u s s e d  above.  A d d i t i o n a l l y ,  th e  r e l a t i v e l y  high 

c o s t s  o f  a q u a c u l t u r e  t e c h n o lo g y  would p ro b ab ly  i n c r e a s e  s o c i a l  s t r a t i f i c a t i o n  as 

d i s c u s s e d  in s e c t i o n  one.

In a d d i t i o n  t o  i n c r e a s e d  c o s t s ,  t h e  r e l a t i v e  com plex i ty  o f  a q u a c u l tu r e  

in c o n t r a s t  t o  smal l  s c a l e  mar ine  c a p t u r e  systems ( l i n e  6, Tab le  1) a l so  

r e s u l t s  in th e  need f o r  t h e  development o f  manpower t r a i n i n g  programs ( P i H a y  

1977) .  The problems a s s o c i a t e d  wi th  t h e  development o f  t r a i n i n g  programs a re  

beyond t h e  scope o f  t h i s  paper  and a r e  well  documented e l sew here  ( c f .  Leagans 

and Loomis 1971; Jones  1974) .  N e v e r t h e l e s s ,  i t  i s  im por tan t  t o  no te  t h a t



- 28-

t r a i n i n g  programs must be e s t a b l i s h e d  i f  t h e  a q u a c u l t u r e  development i s  to  

s u c c e e d - - p a r t i c i p a t i o n  in  an ocean c a p t u r e  f i s h e r y  does n o t  a u t o m a t i c a l l y  

p r e p a re  one to  c u l t u r e  f i s h .

SUMMARY AMD CONCLUSIONS In sum, we have a p p l i e d  a g e n e r a l i z e d  model o f  s o c i o ­

c u l t u r a l  f a c t o r s  i n f l u e n c i n g  t h e  d i f f u s i o n  o f  i n n o v a t io n s  t o  t h e  problem of  

a q u a c u l tu r e  development and examined s o c i o c u l t u r a l  a s p e c t s  o f  i n t r o d u c i n g  aqua­

c u l t u r e  systems in t o  s m a l l - s c a l e  marine c a p t u r e  f i s h i n g  communit ie s .  The model 

p r e s e n te d  here  can be used as a gu ide  f o r  d eve lop ing  r e s e a r c h  programs d i r e c t e d  

a t  de te rm in ing  th e  s o c i o c u l t u r a l  impacts  o f  proposed a q u a c u l t u r e  sys tems .  The 

exam inat ion  o f  s p e c i f i c  a s p e c t s  o f  implementing a q u a c u l t u r e  systems in marine 

f i s h i n g  communit ies  i l l u s t r a t e s  a p o t e n t i a l  a p p l i c a t i o n  o f  t h e  model as w ell  as 

i n d i c a t i n g  p o t e n t i a l  problems a s s o c i a t e d  w i th  such programs.  Although t h e  

paper  has fo cu ssed  on p o t e n t i a l  problems,  t h e r e  i s  no doubt  t h a t  a q u a c u l tu r e  

t e ch n o lo g y  can be s u c c e s s f u l l y  a p p l i e d  as a p a r t i a l  s o l u t i o n  t o  t h e  problem of 

p r o t e i n  p ro d u c t io n  in t h e  d ev e lo p in g  w or ld .  N e v e r t h e l e s s ,  i t  i s  th rough  the  

r e c o g n i t i o n  o f  p o t e n t i a l  s o c i o c u l t u r a l  problems and t a k i n g  s t e p s  toward t h e i r  

s o l u t i o n  t h a t  we can f a c i l i t a t e  t h e  s u c c e s s f u l  i n t r o d u c t i o n  o f  a q u a c u l tu r e  

t e ch n o lo g y  wherever and whenever i t  i s  needed.
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