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The E th n o ic th y o lo g y  o f  S m a l l -S ca le  Fishermen 

Of P u n ta r e n a s ,  Costa  Rica I :  Taxonomy 

by

Richard B. P o l in a e

INTRODUCTION I t  i s  obv ious  t h a t  i t  i s  n e c e s s a r y  to  un d e r s tan d  a g iven system 

i f  one wishes  t o  e f f e c t  d e s i r e d  changes w i th i n  i t .  I f  human be ings  compose 

one o f  th e  u n i t s  w i t h i n  th e  sy s tem ,  and i f  t h e i r  a c t i o n s  a r e " n e c e s s a r y  to  e f f e c t  

t h e  d e s i r e d  changes ,  th e n  i t  i s  e s s e n t i a l  t o  u n d e r s t a n d  t h e i r  p e r c e p t i o n s  of  

a f f e c t e d  e lements  w i th i n  t h e  sys tem.  This  i s  d e s i r a b l e  f o r  t h r e e  r e a s o n s :  

f i r s t ,  i t  p ro v id e s  i n fo rm a t io n  which can be used to  s t r u c t u r e  communications 

r e g a r d i n g  proposed changes  in  te rms o f  th e  co n ce p ts  and s t r u c t u r a l  f e a t u r e s  

used by the  t a r g e t  group;  second,  i t  p e rm i t s  comparison o f  t a r g e t  group and 

change agen t  p e r c e p t i o n s  o f  t h e . t a r g e t  sys tem,  t h e r e b y  e n a b l in g  i d e n t i f i c a t i o n  

o f  p o t e n t i a l  c o n f l i c t  a r e a s  which could r e s u l t  in  m i s u n d e r s t a n d in g s ;  t h i r d ,  

t h e  change a g e n t ' s  c r e d i b i l i t y  i s  enhanced i f  he can r e l a t e  to  t h e  system as 

i t  i s  unders tood by t h e  t a r g e t  group.

With rega rd  to  changes  in  s m a l l - s c a l e  f i s h e r i e s ,  i t  i s  im p o r tan t  t o  no te  

t h a t  lo c a l  f i sherm en  have u s u a l l y  been i n t e r a c t i n g  w i th  the  sea  f o r  a long 

t i m e .  In t h e i r  a t t e m p t s  t o  cope w i th  the  s e a ,  th e y  have made i n f e r e n c e s  

from t h e i r  o b s e r v a t i o n s  and c o n s t r u c t e d  taxonomies and t h e o r i e s  conce rn ing  the  

marine environment  and i t s  f l o r a  and f a u n a .  Th is  f o l k  s c i e n c e ,  or  e thno -  

oceanography ,  i s  as  r e a l  and im p o r ta n t  t o  t h e  l o c a l  f isherman  as t h e o r i e s  

c o n ce rn in g  ocean systems a r e  t o  t h e  academic o ceanographer .  Thus ,  a t t em p ts  

t o  communicate i n f o r m a t io n  co n c e rn in g  th e  ocean must t a k e  t h e s e  f o l k  s c i e n t i f i c  

sys tems i n t o  a cc o u n t .



The purpose o f  t h i s  paper  i s  t o  p r e s e n t  an account  o f  s e l e c t e d  a s p e c t s  

o f  t h e  knowledge system t h a t  th e  s m a l l - s c a l e  f i she rm en  o f  t h e  Gulf  o f  Nicoya,  

Cos ta  Rica have developed conce rn ing  marine f i s h .  The p a p e r  examines the  loc a l  

f i s h e r m e n ' s  system o f  c l a s s i f y i n g  f i s h  and th e  c r i t e r i a  used  in  c l a s s i f i c a t i o n  

members o f  im por tan t  f i s h  c l a s s e s .  This  knowledge system w i l l  be r e f e r r e d  

t o  as  t h e  e t h n o ic th y o l o g y  ( e t h n o - l o c a l  p eo p le ;  ic th .yology s c i e n c e  o f  f i s h )  o f  

t h e  s m a l l - s c a l e  f i she rm en  ( c f .  M o r r i l l  1957),

SAMPLE AND METHODS Data f o r  t h i s  paper  were c o l l e c t e d  from s m a l l - s c a l e  

f i she rm e n  l i v i n g  in  B a r r io  e l  Carmen, P u n ta r e n a s ,  Cos ta R i c a .  P u n ta ren a s  . 

i s  lo c a t e d  on a r e l a t i v e l y  f l a t ,  t h i n  f i n g e r  o f . l a n d  j u t í i ng westward i n t o  t h e  

Gulf  o f  Nicoya on t h e  P a c i f i c  Coas t  o f  Cos ta Rica a p p ro x im a te ly  110 k i l o m e t e r s
i i * •

wes t  o f  San J o se .  B a r r io  e l  Carmen i s  a t  th e  extreme w e s t e rn  end o f  P un ta renas  

and i s  i n h a b i t e d  p r i m a r i l y  by small  s c a l d  f i s h e rm e n .  Host  o f  t h e  f i she rm e n  l i v e  

and land t h e i r  c a t c h e s  dn the  n o r t h e r n ,  more s h e l t e r e d  s h o re  o f  P u n ta r e n a s .

For t h e  most p a p t ,  t h e  small  s c a l e  f i sherm en  f i s h  from m oto r ized  ( p r i m a r i l y  

i n b o a rd )  wooden p lank  o r  dugout  v e s s e l s  from 15 t o  30 f o o t  in  l eng th  us ing  

both  l o n g i inçs  and n e t s .  Some s t i l l  use s a i l  an d /o r  o a r s .  No n a v i g a t io n  e q u i p 

ment i s  used .  Des ired  f i s h i n g  s p o t s  a r e  lo c a te d  th rough  t h e  use o f  v i s u a l  

t r i a n g u l a t i o n ,  d i s t a n c e  e s t i m a t e d  through e l a p s e d  s a i l i n g  t im e ,  and v i s u a l  

judgements  o f  d i s t a n c e .  V e s se l s  u s u a l l y  c a r r y  between 2 and 4 crew members 

c o u n t i n g . t h e  c a p t a i n .

Data f o r  t h e  taxonomy w e r e , e l i c i t e d  by r e q u e s t i n g  4 knowledgeable  i n f o r 

mants t o  r e p o r t ,  a l l  t h e  d i f f e r e n t  names o f  f i s h  t h e y  knew. These l i s t s  

were checked and expanded by 10 a d d i t i o n a l  in fo rm a n t s . .  Four key in fo rm an ts  

were used t o  s u b c a t e g o r i z e  th e  l i s t e d  f i s h  i n t o  t a x a  a t  d i f f e r e n t  l e v e l s  o f  

i n c l u s i o n  ( c f .  Frake  1964).



P a i r e d  compar isons  and t r i a d i c  s o r t s  were used to  d e t e rm in e  c l a s s i f i c a t o r y  

c r i t e r i a  and the  s t r u c t u r e  o f  s u b s e t s  o f  t h e  domain ( c f .  P o l i n a e  1975 a ,  b ) .

Two knowledgeable  smal l  s c a l e  f i s h e rm e n  p a r t i c i p a t e d  in t h e  p a i r e d  comparison 

o f  t y p e s  o f  c o rv in a  and s h a rk .  A sample o f  50 small  s c a l e  f i she rm en  responded 

t o  a t r i a d i c  s o r t  p rocedu re  i n v o l v i n g  a subsample o f  th e  most  im p o r ta n t  ty pes  

c o r v i n a . In t h i s  p rocedu re  s i x  o f  t h e  most im p o r tan t  t y p e s  o f  c o r v in a  were 

a r r a n g e d  i n t o  a l l  o f  th e  p o s s i b l e  t r i a d i c  com bina t ions  ( 2 0 ) ,  and each in form ant  

was r e q u e s t e d  to  s e l e c t  from each  t r i a d  th e  type  o f  c o r v in a  which he c o n s id e re d  

t h e  most d i f f e r e n t  and t e l l  why i t  was t h e  most d i f f e r e n t .

ANALYSIS Folk Taxonomy The named f i s h  ty pes  known t o  th e  smal l  s c a l e  

f i s h e rm e n  o f  Pun ta renas  along  w i th  t h e i r  f o l k  taxonomic o r g a n i z a t i o n  can be 

found in F igu re  1. The l i s t  i n c l u d e s  122 d i f f e r e n t  c a t e g o r i e s  o f  named f i s h  

which a r e  f u r t h e r  s u b c a t e g o r i z e d  i n t o  e i g h t  named c a t e g o r i e s  and a r e s i d u a l  

l a r g e  " o th e r "  c a t e g o r y .  The " o t h e r "  c a t e g o r y  may be f u r t h e r  s u b c a t e g o r i z a b l e ,  

bu t  f u r t h e r  c a t e g o r i e s  were n o t  e v i d e n t  t o  th e  in fo rm a n t s ,  and t h e r e f o r e ,  

p ro b a b ly  no t  very  s a l i e n t  among t h i s  group o f  f i s h e rm e n .

S evera l  o b s e r v a t i o n s  can be made conce rn ing  t h e  f o l k  taxonomy in  F ig u re  1. 

F i r s t , a l though  shark  ( t i b u r o n ) and rays  do not  have s c a l e s ,  t h e  in fo rm an ts  

ins is te - - '  t h a t  t h e y  were a ty p e  o f  pescado escama ( s c a l e d  f i s h ) }  These same 

f i s h e rm e n  did  no t  c l a im  t h a t  a shark  o r  r a y  has s c a l e s ;  t h u s ,  pescado escama 

i s  s imply  a name f o r  t h e  domain we a r e  d e a l i n g  w i t h ,  n o t  a d e s c r i p t i v e  name. 

Second, i t  w i l l  be noted t h a t  t h e r e  a r e  a r e l a t i v e l y  l a rg e  number o f  d i f f e r e n t  

t y p e s  o f  c o r v i n a , pargo ( s n a p p e r ) ,  and t i b u r o n  ( s h a r k ) .  These a re  im por tan t  

groups o f  f i s h  among th e  f i she rm en  in  P u n ta r e n a s .  T h i r d , as  can be seen in 

F ig u re  1, two d i f f e r e n t  t y p e s  o f  f i s h  a re  r e f e r r e d  to  as c o r v i n a  c o i i a m a r i l l a .
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One i s  t h e  commonly caught  l a r g e ,  .ye H o w - t a  i led  c o rv in  i (Cynoscion  s t o l z m a n n i ) 

and th e  o t h e r  o n ly  grows up t o  one pound and has a b ig  s p i n e  in  t h e  ana l  f i n

( t e n t a t i v e l y  i d e n t i f i e d  as B a i r d i e l l a  s p . ) .  I t  i s  a l s c  i n t e r e s t i n g  t o  no te

t h a t  one v a r i e t y  o f  c o r v i n a  (Cynoscion a l b u s ) can be r e re r r e d  t o  by two d i f f e r e n t

names- -r e i n  i o r  c h o l a - -d ep en d in g  on th e  s t a g e  in  t h e  g rowth  c y c l e .  Chola i s  a

l a r g e  r e i n a .

Dyadic Comparisons Dyadic compar isons  were c o n d u c ted  f o r  two im p o r tan t  

c a t e g o r i e s  o f  f i s h :  c o r v in a  and s h a r k .  They were a l s o  c o n c u c t e d  f o r  t h r e e  , 

s u p e r o r d i n a t e  c a t e g o r i e s :  c o r v i n a , p a r g o , and c u m in a te . E lev en  o f  th e  f i f t e e n  

named v a r i e t i e s  o f  f i s h  l o c a l l y  c a t e g o r i z e d  as  c o r v in a  were a r r a n g e d  i n t o  a l l  

p o s s i b l e  dyad ic  com bina t ions  and t h e  in fo rm an ts  were asked  hcv each member o f

each p a i r  was d i f f e r e n t  from t h e  o t h e r  member o f  the  p a i r .  T i e  r e s p o n s e s / o f

t h e  55 p o s s i b l e  dyadic com bina t ions  o f  t h e  11 ty pes  o f  c o r v i n a  a r e  summarized 

in Table  1.

Although the  c h a r a c t e r i s t i c s  l i s t e d  in Table 1 may n o t  be úsed by

b i o l o g i s t s  to  c l a s s i f y  t h e  c o r v i n a , t h e y  a r e  d e r iv e d  from r e s p o n s e s  made by

P u n ta re n a s  s m a l l - s c a l e  f i she rm e n  and p ro b ab ly  r e p r e s e n t  t h e  key th e y  use in 

i d e n t i f y i n g  t h e  v a r io u s  t y p e s  o f  c o r v i n a . In o t h e r  w ords ,  th e  c h a r a c t e r i s t i c s  

a r e  t h o s e  which a r e  s a l i e n t  t o  t h e  lo c a l  f i she rm en .

S ize  i s  rank o rde red  in  Tab le  1. S c a l e  t h i c k n e s s  approached a rank  o r d e r 

in g ,  b u t  t h e r e  was some d i s a g re e m e n t .  Thick s c a l e s ,  however,  was noted by a l l  

a s  a s a l i e n t  c h a r a c t e r i s t i c  o f  a g r i a . In a t r u e  componen tia l  a n a l y s i s ,

" l a r g e  eyes"  and "small  eyes"  would have been one component p robab ly  l a b e l e d  

" l a r g e  eyes"  w i th  o jona (o jo  = eye)  given a " p lus"  and guav ina  a "minus"

( c f .  T y le r  1969).  The same p r i n c i p l e  would p robab ly  a p p ly  t o  th e  "round head"
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T ab le  10 D e f in in g  c h a r a c t e r i s t i c s  o f  e l e v e n  v a r i t i e s  o f  c o r v in a  a b s t r a c t e d

from dyad ic  comparisons*,

CHARACTERISTIC

<

a«

<
dM

Hi
Hi

TYPE OF CORVINA

<o

á
B

S
<

z
MO

<Z

S
B

c
a
<

< <
Q Q <
t=> c  zO PM <t H)
0̂ «  O

SIZE® 8 ? 1 3 3 3 6 5 4 3 2

THICK SCALES X

YELLOWISH X X X X

SILVER X X X X

GOLDEN X

BLACK x X

3 BLACK STRIPES ACROSS X

STRIPES ALONG BODY j X

YELLOW TAIL Í X

CHATA® * MOUTH !
----- i---- X

J
!

SMALL DOWNTURNED MOUTH X

POINTED JAW X !

ENLONGATED JAWS X \
LARGE EYES X '

SMALL EYES X

FLAT HEAD X I

ROUND HEAD X

WRINKLED HEAD X

ROUND X

TWO BARBS X

SOFT X

FROM THE DEEP X

*Rank o r d e r  ** " b o n n e t  s h a p e d "





T ab le  2 .  D e f in in g  c h a r a c t e r i s t i c s  o f  e le v e n  v a r i f i . e s  o f  t i b u r o n  ( s h a rk )

a b s t r a c t e d  from d y a d ic  c o m p a r iso n s .

TYPE OF SHARK

CHARACTERISTIC S  Bo  w

«

*  3  *Ö M <
«  & e

8  á
OME*

.  Z  <\ 0  \M

o
y-i < <
y-i to Q ÍAM o «

B 1C s M Os a. O

DARK GREY X X

GREY X X X X

VERY LIGHT GREY X

ASH COLORED CENIZO X

YELLOWISH BROWN X X

CAFE CLARO (LIGHT COFFEE) X j

BLACK STRIPES X

BLACK FIN T IPS X Íj
BLACK SPOT ON NOSE i x r

s
j
;

YELLOW-BROWN TAIL X 1 i
\

ti\
DARK MEAT 5t

i
i X

WHITS MEAT \- ..
l: X

ROUNDED HAMMERHEAD ?î - Í X

RECTANGULAR HAMMERHEAD 1 I
Tf X

-  ,
ROUND HEAD I 1 j x
POINTED NOSE i X i , x  i X

BONNE! NOSE (NATO) ; x  ! ¡ x  i X

COMB (PE IN E ) SAWFISH BILL « x i ! - -, I <. . . .* 4 -  -
SMALL EYES

— — r-— -
X \.. .5 Í î x

\

i
LARGE EYES !  x } i i I i x
SMALL MOUTH i ! X - ;  ] i

(i

NO TEETH

X

x  i t
...... i

FINE TEETH IN MOUTH X ! X i i
i
'(

1
11

FLATTENED BODY ( APLASTADO) !  ; 1 ( X I X

ENLONGATED BODY i' ! X X (
THICK SKIN X i

™",r
i

\ i
1

FROM THE DEEP !
1 X i

SIZE® 3 7 2 2
i 8

1
i 4

6 4 2 5

Rank order
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and " f l a t  head" c h a r a c t e r i s t i c s .  The c h a r a c t e r i s t i c s  were kep t  s e p a r a t e  in  

t h i s  a n a l y s i s ,  however,  f o r  c l a r i t y  o f  p r e s e n t a t i o n .  The same ty p e  o f  comments 

ap p ly  to  Tab le 2 which l i s t s  t h e  d e f i n i n g  c h a r a c t e r i s t i c s  o f  e l ev en  ty p e s  of  

s h a r k .  As in  t h e  p re v io u s  d i s c u s s i o n ,  t h e s e  c h a r a c t e r i s t i c s  were d e r iv e d  

from t h e  r e s p o n s e s  t o  t h e  55 d y a d ic  com bina t ions  o f  t h e  e l e v a n  shark  t y p e s .

The a n a l y s i s  o f  th e  d yad ic  compar isons  between th e  s u p e r o r d i n a t e  c a t e g o r i e s  

c o r v i n a , pargo ( snappe r )  and cum ina te  ( c a t f i s h )  i n d i c a t e  t h a t  in te rms  o f  max

imum s i z e  o f  l a r g e s t  v a r i e t i e s  cau g h t  o u t  o f  P un ta renas  and s c a l e  s i z e ,  pargo 

i s  t h e  l a r g e s t ,  cuminate second ,  and c o r v i n a  t h i r d .  Comparing pargo  and 

c o r v i n a , t h e  in fo rm an ts  no te  t h a t  t h e  f l a v o r  i s  " d i f f e r e n t " ,  pargo has h a rd e r  

meat ,  l a r g e r  more open r i b s ,  and a l a r g e r  b u t  t h i n n e r  head .  Concerning th e  

p a i r  c o r v i n a  and c u m in a te , th e  meat o f  cuminate  i s  r e p o r t e d  as having  l e s s  

f l a v o r .  Cuminate a r e  a l s o  r e p o r t e d  as hav ing  h a r d e r  and f l a t t e r  heads ,  t h r e e  

b ig  s p i n e s ,  and a r e  v e ry  s l i p p e r y .  The r e s p o n s e s  t o  t h e  cu m in a te - pargo dyad 

r e s u l t e d ,  once a g a i n ,  in  cum ina te  be ing  ranked  as l e s s  f l a v o r f u l  and more s l i p -  

p e r y .  Pargo a r e  noted as  hav ing  a l a r g e r  head and eyes than  c u m in a t e .

T r i a d i c  S o r t  The t r i a d i c  s o r t  t e c h n iq u e  i s  used on ly  on c o r v i n a . 

B a s i c a l l y  the  t r i a d i c  s o r t  i s  a t e c h n i q u e  used t o  de te rm in e  t h e  r e l a t i v e  

s i m i l a r i t y  in meaning among t h e  members o f  a s e t  o f  t e rm s .  All  p o s s i b l e  t r i a d i c  

com bina t ions  o f  th e  s e t  o f  te rm s  a r e  formed and th e  r e s p o n d e n t  i s  r e q u e s t e d  to  

s e l e c t  from each t r i a d  t h e  te rm  most d i f f e r e n t  in  meaning. The two remain ing  

te rm s  a r e  th e  most  s i m i l a r  in  th e  t r i a d .  The t o t a l  number o f  t im es  each p o s 

s i b l e  p a i r  o f  te rms  i s  c l a s s i f i e d  as th e  most a l i k e  i s  c a l c u l a t e d ,  r e s u l t i n g  

in a measure o f  the  r e l a t i v e  s i m i l a r i t y  o f  t h e  t e rm s .

In t h i s  s t u d y ,  a l l  p o s s i b l e  t r i a d s  were formed o f  s i x  l o c a l l y  r ecogn ized
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c o r v i n a  t y p e s ,  r e s u l t i n g  in  20 t r i a d s .  Corvina ty p e  s i m i l a r i t y  m a t r i c e s  were 

c a l c u l a t e d  f o r  each i n d i v i d u a l ,  and r ea s o n s  f o r  th e  v a r i o u s  s o r t s  were c o n t e n t  

a n a l y s e d .  The mean s i m i l a r i t y  m a t r ix  f o r  th e  e n t i r e  sample can be found in 

Tab le  3.

Tab le 3.  Mean s i m i l a r i t y  m a t r ix  ( s c a l e d )  f o r  c o r v in a  t y p e s .

CHOLA COLIAMAR ILLA AGUADA AGRIA PICUDA ZORRA

CHOLA 1.00

COL IAMAR ILLA .23 1.00

AGUADA .25 .42 1.00

AGRIA .34 .27 .48 1.00

PICUDA .19 .44 .97 .62 1 .00

ZORRA .17 .36 .51 .57 .54

N = 50

The s i m i l a r i t y  c o e f f i c i e n t s  p r e s e n t e d  in  Table 3 were s c a l e d  by d i v i d i n g  

by a c o n s t a n t  r e s u l t i n g  in  a f i g u r e  which v a r i e s  between z e r o  and one ,  w i th  one 

i n d i c a t i n g  a maximum s i m i l a r i t y  ( e q u iv a l e n c e )  and ze ro  a maximum d i s t a n c e .  

Accord ing to  th e  r e s u l t s  o f  t h e  t r i a d i c  s o r t  t e c h n i q u e ,  t h e  lo c a l  f i s h e rm e n ,  

on th e  a v e ra g e ,  p e r c e i v e  c h o la  and z o r r a  as the  most u n l i k e  and a g r i a  and 

p ic u d a  as th e  most s i m i l a r  p a i r s  w i t h i n  th e  s e t  o f  s i x  c o r v i n a  t y p e s .  An 

av e ra g e  l i n k  c l u s t e r  a n a l y s i s  o f  t h e  v a lues  in  Table  2 p r o v i d e s  a c l e a r e r  

r e p r e s e n t a t i o n  o f  t h e  p e r c e iv e d  r e l a t i o n s h i p s  between t h e  s i x  c o rv in a  ty p e s  

( s e e  F ig u re  2 ) .

Turning  t o  r a t i o n a l e s  f o r  t h e  t r i a d i c  s o r t s ,  t h e  d i s t r i b u t i o n  o f  t h e  

v a r i o u s  r ea s o n s  p rov ided  f o r  th e  20 s o r t s  can be found in  Tab le 4.
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F igure 2 . Average l in k  c lu s t e r  a n a ly s is  o f  corv in a  typ e  s im i la r i t y  

m atrix*





Table 4 .  D i s t r i b u t i o n  o f  r a t i o n a l e s ,  f o r  t r i a d i c  s o r t s  on c o r v in a  t y p e s .  

CATEGORIZED MEAN NUMBER STANDARD
RATIONALE OF TIMES USED DEVIATION MAXIMUM MINIMUM

w e i g h t / s i z e 9 .1 5 .4 19 0

c o l o r 8 .2 5 .6 19 0

form : 1.7 2.5 12 0

w i d t h / t h i c k n e s s 0 .4 0 .7 3 0

t a s t e 1 .9 4 .5  • 20 0

s c a l e  s i z e 1.4 ’ 2 .8 11 0

c l a s s 0 .4 í<4 8 0

va lue 1 .8 3.7 19 0

N = 50

The v a l u e s  p r e s e n t e d  in  Table  4 i n d i c a t e  t h a t  w e i g h t / s i z e  and c o l o r  a r e  

t h e  most f r e q u e n t l y  mentioned r a t i o n a l e s  p rov ided  f o r  th e  t r i a d i c  s o r t s .

There i s  a l a r g e  gap between t h e s e  two c a t e g o r i e s  and t a s t e ,  v a l u e ,  form, and 

s c a l e  s i z e ,  t h e  c a t e g o r i e s  which come in  n e x t  most f r e q u e n t l y .  The w id th /  

t h i c k n e s s  and c l a s s  (marke t ing  c a t e g o r i e s ,  f i r s t ,  second c l a s s ,  e t c . )  m a n i f e s t  

r e l a t i v e l y  low f r e q u e n c i e s .  C a t e g o r i e s  mentioned b u t  n o t  e n t e r e d  in th e  t a b l e  

( e . g .  s o f t ,  n o i s e  made, r o t  r e s i s t a n c e )  m a n i f e s t  very  low f r e q u e n c i e s  and' were 

used by o n ly  one i n d i v i d u a l  each .

One t h i n g  t h a t  i s  e v i d e n t  in Table  4 i s  t h a t  t h e r e  i s  a f a i r  amount o f  

v a r i a b i l i t y  w i th  r e s p e c t  t o  t h e  r a t i o n a l e s  used in  t h e - s o r t s .  Th is  ty p e  o f  

v a r i a b i l i t y  in  r e a s o n s  f o r  s e l e c t i n g  th e  most d i f f e r e n t  member o f  a t r i a d  

can a l s o  r e s u l t  i n  v a r i a b i l i t y  in  s i m i l a r i t y  m a t r i c e s  r e s u l t i n g  from t r i a d  s o r t s .  

An exam ina t ion  o f  t h e  s t a n d a rd  d e v i a t io n s '  and maximum/minimum v a lu e s  f o r  th e
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c e l l s  in  th e  c o r v i n a  s i m i l a r i t y  m a t r ix  i n d i c a t e s  t h a t  t h e r e  i s  a f a i r  amount 

o f  v a r i a b i l i t y  in  i n d i v i d u a l  s i m i l a r i t y  m a t r i c e s  a l s o .  I t  would be i n t e r e s t i n g  

and in fo rm a t iv e  t o  de te rm in e  t h e  i n t e r r e l a t i o n s h i p s  between th e  v a r i a n c e  in th e  

s i m i l a r i t y  c o e f f i c i e n t s  and t h e  f requency  o f  use o f  t h e  v a r i o u s  r a t i o n a l s  f o r  

s o r t i n g .  These two v a r i a b l e  s e t s  were i n t e r c o r r e l a t e d  u s i n g  c a n o n i c a l  c o r r e l a 

t i o n ,  and th e  r e s u l t s  o f  th e  a n a l y s i s  can be found in  Tab le  5.

TAble 5. Canonical  a n a l y s i s  o f  r e l a t i o n s h i p  between t r i a d  s o r t  r a t i o n a l e s  
and s i m i l a r i t y  c o e f f i c i e n t s

CANONICAL VARIATES
VARIABLES I I I
w e i g h t / s i z e -Ü7T2 0 .89
c o l o r -0 .6 4 -0 .5 2
form -0 .1 5 - 0 .1 8
w i d t h / t h i c k n e s s -0 .1 4 0.19
t a s t e 0.72 -0 .1 7
s c a l e  s i z e -0 .2 6 -0 .0 8
c l a s s 0.20 -0 .3 3
value 0.48 -0 .0 7

P e rc e n t  o f  t r a c e 16.5 16.0

c h o l a - c o l i a m a r i l l a -0 .1 6 -0 .2 9
cho la -aguada -0 .1 6 -0 .4 6
c h o l a - a g r i a -0 .0 8 -0 .51
c h o l a -p i c u d a -0 .2 1 -0 .4 4
c h o l a - z o r r a 0.48 -0 .37
co i  i amari 11 a-aguada -0 .3 2 - 0 .2 0
c o l i a m a r i l l a - a g r i a 0.14 -0 .0 1
c o l i a m a r i l l a - p i c u d a -0 .2 2 - 0 .0 9
coi i amari 11 a - z o r r a 0.35 -0 .35
a g u a d a -a g r i a 0.17 0.52
aguada-p icuda -0 .6 0 0.60
aguada -zo r ra -0 .01 0.47
a g r i a - p i c u d a 0.08 0.12
a g r i a - z o r r a 0 .70 0.24
p ic u d a - z o r r a -0 .09 0.36

P e r c e n t  o f  t r a c e 10.1 14.1

Redundancy c o e f f i c i e n t  .087 .09!

Rc 0.33 0.84

P <.001 .03

N = 50
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In t h e  a n a l y s i s  p r e s e n t e d  in  Table 5,  t h e  t r i a d  s o r t  r a t i o n a l e  v a r i a b l e  

s e t  ( e . g .  w e i g h t / s i z e ,  c o l o r ,  e t c . )  i s  c o n c e p tu a l i z e d  as t h e  independen t  

v a r i a b l e ,  and th e  t r a i d  s o r t  d e r iv e d  s i m i l a r i t y  c o e f f i c i e n t s  as  the  dependent .  

The a n a l y s i s  i n d i c a t e s  t h a t  t h e r e  i s  a s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p  

between t h e  two v a r i a b l e  s e t s .  The f i r s t  c an o n ic a l  v a r i a t e  i s  s i g n i f i c a n t  

a t  b e t t e r  than  th e  .001 l e v e l  and th e  second a t  0 . 0 3 .  The can o n ic a l  c o r r e l a 

t i o n s  a r e  .93 and .84 r e s p e c t i v e l y .

The can o n ica l  v a r i a b l e  l o a d in g s  in Tab le 5 ( t h e  columns) can be i n t e r p r e t e d  

as c o r r e l a t i o n s  w i th  the  c a n o n i c a l  v a r i a t e  (Levine 1977).  For example,  w i th in  

th e  independen t  v a r i a b l e  s e t ,  t a s t e  has t h e  h i g h e s t  c o r r e l a t i o n  wi th  th e  f i r s t  

c an o n ic a l  v a r i a t e .  In t u r n ,  t h e  can o n ic a l  v a r i â t e s  can be viewed as f a c t o r s  

o f  the  v a r i a b l e  s e t s .  P e r c e n t  o f  t r a c e  f o r  a g iven  v a r i a b l e  s e t  i s  th e  sum 

o f  t h e  squared e lem en ts  o f  a column o f  can o n ic a l  v a r i a b l e  l o a d in g s  d iv id e d  

by the  number o f  v a r i a b l e s  in  th e  s e t ,  and i s  t h e r e f o r e  t h e  p r o p o r t i o n  o f  a 

s e t ' s  v a r i a n c e  a s s o c i a t e d  wi th  each can o n ica l  v a r i a t e  (Levine 1977) .  The 

redundancy c o e f f i c i e n t  i s  no t  symmetrica l  and i s  i n t e r p r e t e d  as t h e  amount o f  

v a r i a n c e  in t h e  dependen t  v a r i a b l e  s e t  t r a c e  accounted  f o r  by th e  independen t  

v a r i a b l e  s e t  c an o n ic a l  v a r i a t e  (Levine 1977) .  Thus,  in  t h e  a n a l y s i s  p r e s e n te d  

h e r e ,  8 .7  p e r c e n t  o f  t h e  v a r i a n c e  in th e  dependent  v a r i a b l e  s e t  t r a c e  ( t h e  

s i m i l a r i t y  c o e f f i c i e n t s )  can be accounted  f o r  by t h e  independen t  v a r i a b l e s '  

f i r s t  c an o n ica l  v a r i a t e ,  and 9 .9  p e r c e n t  by t h e  second,  f o r  a t o t a l  o f  18 .6  

p e r c e n t .  This modest bu t  r e s p e c t a b l e  sum i n d i c a t e s  t h a t  thé  c r i t e r i a  used in 

t h e  s o r t s  do,  in  f a c t ,  i n f l u e n c e  the  s i m i l a r i t y  m a t r ix  d e r iv e d  from th e  s o r t s .

The two h i g h e s t  l o a d in g  in dependen t  v a r i a b l e s  on th e  f i r s t  canon ica l  

v a r i a t e  a r e  c o l o r  and t a s t e ,  bu t  one i s  high p o s i t i v e  and th e  o t h e r  high 

n e g a t i v e .  Th is  i n d i c a t e s  t h a t  t h o s e  who use c o l o r  as  c r i t e r i a  a r e  l e s s  l i k e l y
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t o  use t a s t e .  Turning t o  th e  dependent  v a r i a b l e s  ( t h e  s i m i l a r i t y  c o e f f i c i e n t s )  

we f i n d  t h a t  those  who usa t a s t e  as c r i t e r i a  (h igh  p o s i t i v e  on t h e  f i r s t  v a r i a t e )  

and tend  n o t  t o  use c o l o r  (h ig h  n e g a t iv e )  make s o r t s  t h a t  r e s u l t  i n  h ig h e r  s im

i l a r i t y  c o e f f i c i e n t s  f o r  t h e  c h o l a - z o r r a  and a g r i a - z o r r a  dy ad s .  Those who use 

c o l o r ,  however, tend  t o  make s o r t s  t h a t  r e s u l t  in  h ig h e r  s i m i l a r i t y  c o e f f i c i e n t s  

f o r  aguada- p icuda  ( s e e  Tab le  1;  both a r e  " s i l v e r " ) .  The z e r o - o r d e r  c o r r e l a t i o n s  

b ea r  o u t  t h i s  a n a l y s i s :  t h e  c o r r e l a t i o n s  between f r e q u e n c y  o f  use o f  t a s t e  as 

c r i t e r i a  and th e  s i m i l a r i t y  c o e f f i c i e n t s  f o r  t h e  c h o l a - z o r r a , a g r i a - z o r r a , 

and a g u ad a -zo r ra  dyads a r e  0 . 6 0 ,  0 . 3 6 ,  and - 0 .5 2  r e s p e c t i v e l y  ( p . 01) ;  F r e 

quency o f  use o f  c o l o r  has a h igh  n e g a t iv e  c o r r e l a t i o n  ( - 0 . 4 9 ;  p < \ 0 1 )  with 

t h e  a g r i a - i o r r a  s i m i l a r i t y  c o e f f i c i e n t .

The h i g h e s t  lo a d in g  in dependen t  v a r i a b l e s  on t h e  second can o n ic a l  v a r i a t e  

a r e  w e i g h t / s i z e  and c o l o r .  Once a g a in ,  t h e  s ig n s  o f  t h e  l o a d in g s  a re  o p p o s i t e  

i n d i c a t i n g  t h a t  t h o s e  who use w e i g h t / s i z e  tend  no t  t o  u s e ’ c o l o r .  Here we f i n d  

t h a t  t h o s e  who tend  t o  use w e i g h t / s i z e  and no t  c o l o r  make s o r t s  t h a t  r e s u l t  in 

s i m i l a r i t y  c o e f f i c i e n t s  which a r e  lower f o r  th e  c h o l a - aguada , c h o l a - a g r i a , and 

c h o l a - p icuda  dyads and h ig h e r  f o r  t h e  aguada- a g r i a , aguada- p i c u d a , and aguada- 

z o r r a  dyads .  The z e r o - o r d e r  c o r r e l a t i o n s  a l s o  bea r  o u t  t h i s  i n t e r p r e t a t i o n  

o f  t h e  second can o n ic a l  v a r i a t e .  Use o f  w e i g h t / s i z e  as  c r i t e r i a  i s  n e g a t i v e l y  

c o r r e l a t e d  wi th  t h e  s i m i l a r i t y  c o e f f i c i e n t s  between t h e  c h o l a - aguada , c h o l a - 

a g r i a , and c h o l a - p ic uda  dyads ( r  = - 0 .3 3  ( p < . 0 5 ) ,  - 0 .4 6  ( p < \ 0 1 ) ,  and -0 .3 9  

(p < .0 1 )  r e s p e c t i v e l y )  and p o s i t i v e l y  c o r r e l a t e d  w i th  th e  aguada- a g r i a , 

aguada- p i c u d a , and aguada- z o r r a  dyads ( r  = 0 . 4 4 ,  0 , 5 5 ,  and 0 .33  r e s p e c t i v e l y ;

P< -0 1 ) .  ' ’

The v a r i a n c e  in  t r i a d  s o r t  d a t a  s u g g e s t s  t h a t  c e r t a i n  e x p e r i e n t i a l  

v a r i a b l e s  may be i n f l u e n c i n g  t h e  p e r c e p t i o n  o f  th e  v a r i o u s  c o rv in a  ty pes
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( c f .  P o l in a e  1975a,  b ) .  At t h i s  e x p l o r a t o r y  s t a g e  i t  m igh t  be r e v e a l i n g  to  

examine t h e  p o t e n t i a l  i n f l u e n c e  o f  age ,  e d u c a t i o n ,  and y e a r s  f i s h i n g  e x p e r i e n c e  

on th e  f i s h e r m e n ' s  p e r c e p t i o n s  o f  c o r v i n a . The i n t e r c o r r e l a t i o n s  between age,  

y e a r s  o f  formal e d u c a t i o n ,  and y e a r s  f i s h i n g  e x p e r i e n c e  and th e  t r i a d  s o r t  

v a r i a b l e s  can be found in  Tab le 6.

Tab le 5.  C o r r e l a t i o n s  between t r i a d  s o r t  v a r i a b l e s  and background v a r i a b l e s .

BACKGROUND VARIABLES

FISHING
TRIAD SORT VARIABLES AGE EDUCATION EXPERIENCE
SIMILARITY COEFFICIENTS

c h o l a - c o l i a m a r i l l a - . 2 0 .12 - . 0 9
c h o la -a g u a d a .00 .23 .00
c h o l a - a g r i a - . 2 3 .01 - . 1 5
c h o l a - p i c u d a •• .18 .09 - . 2 2
c h o l a - z o r r a - . 0 6 .05 - . 1 2
co i  i amari 11 a-aguada - .1 7 .08 - . 1 5
coi  i amari l i a - a g r i a - . 0 9 .08 - .3 3 *
coi  ia mar i  11 a -p ic u d a - .1 2 .27* - . 0 3
co i  i a m a r i l l a - z o r r a .24 - .2 6 .14
a g u a d a - a g r i a - . 1 3 .03 - . 0 3
a guada -p icuda - . 0 9 .22 - . 0 2
a g u a d a -z o r r a .33* - .3 5 * .23
a g r i a - p i c u d a .03 - .0 6 .04
a g r i a - z o r r a .23 - . 0 9 .14
p i c u d a - z o r r a .30* - .29* .36*

CATEGORIZED RATIONALE
w e i g h t / s i z e .08 .10 .00
c o l o r - .3 8 * .29* - .1 4
form - . 2 1 .15 - . 1 0
w i d t h / t h i c k n e s s .09 .05 .18
t a s t e .07 - . 1 5 - .0 6
s c a l e  s i z e .25 - .2 7 * .16
c l a s s .22 - . 1 5 .25
va lue .13 - . 0 8 .07

N = 50 *P</ 05

The background v a r i a b l e s  used in  t h e  a n a l y s i s  p r e s e n te d  in  Table  6 a r e  

n o t  s t r o n g l y  r e l a t e d  t o  t h e  t r i a d  s o r t  v a r i a b l e s .  In b r i e f ,  t h e  a n a l y s i s
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i n d i c a t e s  t h a t  t h o s e  wi th  more f i s h i n g  e x p e r i e n c e  t e n d  t o  p e r c e i v e  c o l i a m a r i l l a  

and a g r i a  as l e s s  s i m i l a r  and picuda- and z o r r a  as more s i m i l a r .  I n d i v i d u a l s  

w i th  more e d u c a t io n  p e r c e iv e  c o i l a m a r i l l a  and p icuda  as more s i m i l a r  and see 

l e s s  o f  a s i m i l a r i t y  between z o r r a  and both aguada and p i c u d a . F i n a l l y ,  o l d e r  

f i s h e rm e n  p e r c e iv e  z o r r a  as be ing  more s i m i l a r  to  both aguada  and p icuda  than  

do younger  f i s h e rm e n .  With r e s p e c t  t o  the  c a t e g o r i z e d  r a t i o n a l e s  f o r  t h e  t r i a d  

s o r t s ,  Tab le 6 i n d i c a t e s  t h a t  younger i n d i v i d u a l s  and t h o s e  with  more e d u c a t io n  

a r e  more l i k e l y  to  use c o l o r  as  a r a t i o n a l e .  F i n a l l y ,  t h o s e  wi th  l e s s  e d u c a t io n  

m a n i f e s t  a t endency  to  use s c a l e  s i z e  as a t r i a d  s o r t  c r i t e r i a .

SUMMARY AND CONCLUSIONS The v a r io u s  te c h n iq u e s  used were  s u c c e s s f u l  in  - . 

both d ev e lo p in g  a taxonomy o f  t h e  f i s h  known by th e  s m a l l - s c a l e  f i she rm e n  in 

P u n ta r e n a s  and in  d e t e rm in in g  t h e  c r i t e r i a  used f o r  c l a s s i f y i n g  s e v e r a l  impor

t a n t  c a t e g o r i e s  o f  f i s h .  The t r i a d  s o r t  t e c h n iq u e  was used  t o  de te rm in e  t h e  

r e l a t i v e  impor tance  o f  th e  v a r io u s  c l a s s i f i c a t o r y  c r i t e r i a  along w i th  t h e  s o c i o 

c u l t u r a l  c o r r e l a t e s ,  o f  t h i s  usage .

O v e r a l l ,  the  a n a l y s i s  g iv e s  us some d a t a  p e r t i n e n t  t o  u n d e r s tan d in g  what 

f i s h  a r e  s i g n i f i c a n t  t o  t h e  s m a l l - s c a l e  f i she rm en  o f  P u n ta r e n a s  and how th e y  

o rg a n iz e  t h e s e  f i s h  in t h e i r  minds.  One o f  the  b a s i c  p r o p o s i t i o n s  u n d e r ly in g  

c o g n i t i v e  an th ropo logy  i s  t h a t  naming i s  one o f  th e  most im por tan t  methods o f  

o r d e r i n g  p e r c e p t i o n  (T y le r  1959);  t h e r e f o r e ,  t h e  a n a l y s i s  p r e s e n t e d  he re  shou ld  

he lp  us u n d e r s t a n d  how th e  s m a l l - s c a l e  f i she rm e n  in  the  G u lf  o f  Nicoya th in k  

about  t h e  f i s h  in  t h e i r  env i ro nm en t .  As p o in t e d  o u t  in more d e t a i l  in  the  

i n t r o d u c t i o n  to  t h i s  p a p e r ,  such as unders tand ing ,  i s  im p o r ta n t  in d e s ig n i n g  

i n fo rm a t io n  systems and enhanc ing  t h e  i n t e r a c t i o n  between t h e  f i she rm en  and 

o t h e r s ,  such as f i s h e r y  b i o l o g i s t s  and e x t e n s i o n  a g e n t s ,  who e i t h e r  i n t e r a c t  

with  o r  a r e  p la n n in g  t o  i n t e r a c t  w i th  the  s m a l l - s c a l e  f i s h e rm e n .  For example,
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i f  t h e  f u l l  c om plex i ty  and p o t e n t i a l  am b igu i ty  ( e . g .  two d i f f e r e n t  f i s h  with  

t h e  same name or one f i s h  w i th  two d i f f e r e n t  names a t  d i f f e r e n t  s i z e s )  o f  the  

l o c a l  c l a s s i f i c a t i o n  system i s  no t  u n d e r s to o d ,  then  i n f o r m a t io n  systems could  

p roduce  e r ro n e o u s  d a t a .  In b r i e f ,  t h e  symbol systems used by both t h o s e  who 

g a t h e r  and use in fo rm a t io n  and th o s e  who p r o v id e  t h e  i n f o r m a t io n  must be the  

same. The e q u i v a l e n c e  o f  such systems i s  an e m p i r i c a l  q u e s t i o n  which can on ly  

be answered by r e s e a r c h  such as t h a t  p r e s e n t e d  above.

MOTES

1. T e c h n i c a l l y ,  s ha rks  do have s c a l e s  ( r e f e r r e d  to  as p l a c o i d s ) ,  b u t  t h e y  

a r e  q u i t e  d i f f e r e n t  from what t h e  n o n - b i o l o g i s t  and th e  small  s c a l e  

f i she rm a n  from Pun ta renas  would r e f e r  t o  as  a s c a l e  (D. S tevenson ,  

P e r so n a l  Communication).
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