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Of Puntarenas, Costa Rica I: Taxonomy
by |
Richard B. Pollnac

INTRODUCTION It is obvious that it is necessary to understand a given system

if one wishes to effect desired~changes within it. If human beings compose
one of the units within the system, and if their actions are necessary to effect
the desired Changes. then it is essential to understand their perceptions of
affected elements within the system. This is desirable for three reasons:
first, it provides information which can be used to structure comunications
regarding proposed changes in terms of the concepts and structural features
used by the target group; second, it permits comparison of target group and
change agent perceptions of the target system, thereby enzbling identification
of potential conflict areas which could resuit in misunderstandings; third,
the change agent's credibility is enhanced if he can relate to the system as
it is understood by the target group.

With regard to changes in smali-scale fisheries, it is important to note
that local fishermen have usually been interacting with the sea for a long
time. In their attempts to cope with the sea, they have made inferences
from their observations and constructed taxoncnies and theories concerning the
marine environment and its flora and fauna. This folk science, or ethno-
oceanography, is as real and important to the local risherman as theories
concerning ocean systems are to the academic oceanographer. Thus, attempts
to communicate information concerning the ocear must take these folk scientific

systems into account.
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The purpose of this paper s to present an account of selocted aspects
of the knowledge system that the small-scale fishermen of the Gulf of Micoya,
Costa Rica have developed concerning marine ﬁ!Sh. The naper examines the local
fishermen's system of classifying fish and the criteria used *n classification
members of important fish classes. This knowledge system will be referred
to as the ethnoicthyology (ethno-local people; icthyology science of fish) of

the small-scale fishermen (cf. Morrill 1757).

SAMPLE AMD METHODS  Data for this paper were collected from small-scale

fishermen 1iving in Barrio el Carmen, Puntarenas, Costa Rica. Puntarenas
is located on a relatively flat, thin fingeraof land jutting westward into the
Gulf of Nicoya on the Pacific Coast of Costa Rica approximately 110 kilometers
west of San Jose. Barrio el Carmen is at the extreme western gnq‘pf Puntarqus
and is inhabited primarily by small scale fishermen. Host of the fichermen live
and land their catches on the northern, more sheltered shore of Puntarenas.
For the most part, the small scale fishermen fish from motorizgd.(primafj]y.
inboard) wooden plank or dugout vessels from 15 to.30 foot in length using
both longlines and nets. Some still use sail and/or oars. Mo navigation equip-
ment is used. Desired fishing spots a%g,lpcated through the use of visug]
triangulation, distance estimated throughLeIgpsed sailing time, and visual .
judgements of distance. Vessels usually carry between, 2 apd 4 crew members
counting the captain.

Data for the taxonomy were elicited by requesting 4,know]edgeab1e 1nf9r-
mants to report.all the different names of fish they knew. These lists
were checked and expanded by i0 additional informants. Four key informants
were used to subcategorize the listed fish into taxa at different levels of

inclusion (cf. Frake 1364).
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Paired comparisons and. triadic sorts ware used to determine classificatory
criteria and the structure of subsets of ‘the domain (cf. Pollnac 1975 a, b).
Two knowledgeable small scale fishermen participated in the paired comparison
of types of corvina and shark. A sample of 50 small scale fishermen responded
to a triadic sort procedure involving a subsample of the most import- . *ypes
of corvina. In this procedure six of the most important types of _ na were
arranged into all of the possible triadic combinations (20), and ga\h informant
was requested to select from each triad the type of corvina which he considered

the most different and tell why it was the most different.

ANALYSIS  Fulk Taxanomy The named fish types known to the small scale

fishermen of Puntarenas along with their folk taxonomic organization can h2
found in Figure 1. The list includes 122 different categories of named fish
which are further subcategorized intc eight named categories and a residual
large "other" category. The "other" category may he further subcategorizable,
but further categories were not evident to the informants, and therefore,
probably not very salient among this group of fisherman.

Several observations can be made concerning the folk taxonomy in Figure 1.
First, although shark (tiburon) and rays do not have scales, the informants

insist~* that they werz 2 tyme of pescado escama (scaled fish)} Thesa sam?

fishermen did not claim that a shark or ray has scales; thus, pescado escama

is simply a name for the domain we are dealing with, not a descriptive name.
Second, it will be notad that there are a relatively large number of different

types of corvina, parqo (snapper), and tiburon (shark). These are important

groups of fish among the fishermen in Puntarenas. Third, as can be seen in

Figure 1, two different types of fish are referred to as corvina coliamarilla.
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One is the commonly caught largz, yellow-tailed gorvina (Cynoscion stolzmanni)

and the other only grows up to one pound and has a big spine in the anal fin

(tentatively identified as Bairdiella up.). It f* also interésting to note

that one variety of corvina (Cynoscion albus) can be referred to by two different

names--reina or chdla--depending or the stage in the growth cytle. Chola is a

large reina.

Dyadic Comparisons Dyadic comparisons were corducted for two important
categories of fish: corvina and sherk. They were also conducted.for three

superordinate categories: corvina, pargo, and cuminate. Eleven of the'fifteen

named vartéties of fish locally cat:gorized as corvina were arranged into all
possible dyadic combinatinns and tie informants were asked how each member of
each pair was different from the ¢ ther member Jf the pair. The responses.zf
the 55 possible dyadic combinatiorns of the 11 types of corvina are summarized
in Table 1. ‘ |

Although the characteristics listed in Table 1 may not be used by
biologists to claséify thevggggigg, they are derived from responses made by
Puntarenas small-scale fishermen and probably represent the key they use in
identifying the various types of corvina. In other words, the characteristics
are those which are salient to the local fishermen.'

Size is rank ordered in Table 1. Scale thickness approached a rank order-
ing, but theré was some disagreement. Thick scales, however, was noted by all
as a salient characteristic of agria. In a true componential analysis,

"large eyes" and "small eyes" would have been one component probably labeled
"large eyés" with ojone (ojo = eye) given a “plus" and guavina a "minus"
(cf. Tyler41§69). The same principle would probably apply to the "round head"



i ’ T~
[———
{18 Ernag [oe] [&31td]
reina (chols) 100 torg edo guitarra blancu hedionde an, ulla jumpano mano de pieurs
coliazarilla’ Foydero o, d8 ryo negro real cot ra niarra yualaje
china wilronete nitu copalota vuln.or pialucra mogena pelonets robalo
chulesca estrells aleta negra guvilins alguscal paloueta de pluma lule
cinchada soda pleudo tenblacera colorado Jqurel roncauor
zorea de la mancha barioso santa bagre Jurel ojon vie)a
gUAVILU nefgro cornuan cullina bonsto catecliemo
apria tlunco marliilo bananito talema
aguada Jilguero rahin platanillo frigolille
aguada ojona BudCmiyo maron hojuran j¢2 banaera
picuda palmito tigre core ticr:a Fpez coturgu
rayscs Luran pinuelero pes chancho
natu paleta cliopa pez naja
troopilla 2 anarilia pes lenguado
coliamarilla i Pez perro
congrio
gorrion
timboril
T erizo
w(&mm.) timberii chayote
£ullo hojuran
guaju gorado
pez estrella tikijjack (barrilete)
remora macabi
cAaite tabulio
pez jubon loro
chupa piedra mero
. yorotel cabrilla
yarrobo cabrilla profundidad
cinta menta
machete cabro
vela nerlues
merlin paizmato
macarcla

berru,ate
aguja A LJ\

agu a palaers

Best Availablé Document



Table 1. Defining characteristics of eleven varities of corvina abstracted

from dyadic comparisons.
TYPE OF CORVINA

REINA
COLIAMARILLA
CHOLESCA
CINCHADA
ZORRA
(GUAVINA
AGRIA
AGUADA
PICUDA
RAYADA
OJONA

CHARACTERISTIC
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SIZE*

THICK SCALES
;EI:LOWISH o ) X .N"—-;c X X
SI‘LV_E':}-{"~ ' x| x| x| x
GOLDEN b <
éLACK X b <
3 BLACK STRIPES ACROSS }
STRIPES ALONG BODY | x
YELLOW TAIL x
CHATA** MOUTH x
SMALL DOWNTURNED MOUTH | | X
POINTED JAW ; | x
ENLONGATED JAWS :' x |
LARGE EYES ~ x
SMALL EYES : x
FLAT HEAD
ROUND HEAD
WRINKLED HEAD
ROUNE

TWO BARBS
-SB-FT x
FROM THE DEEP ' x

—e

»

»

P

L

N SUU N

*Rank order ** '"bonnet shapegd"



Table 2. Defining characteristics of eleven varities of tiburon (shark)

abstracted from dyadic comparisons.

TYPE OF SHARK

ALETA NEGRA

GATA
ESPADA
TORPEDV
TIGRE
MAMON
BAHIA
MARTILLO
BARROSA
PICUDO
CORNUDA

CHARACTERISTIC

DARK GREY
GHEY

VERY LIGHT GREY X
ASH COLORED CENIZO X
YELLOWISH BROWN X X
CAFE CLARO (LIGHT COFFEE) X
BLACK STRIPLS
BLACK FIN TIPS
BLACK SPOT ON NOSE
YELLOW-EROWN TAIL Xi | i
DARK MEAT
WHITE MEAT ]
ROUNDED HAMNERHEAD {
RECTANGULAR HAMMERHEAD i
ROUND HEAD T T
POINTED NOSE !
BONNET NOSE (NATO) - X
COMB (PEINE) SAWFISH BILL X
SMALL EYES X '
LARGE EYES
SMALL MOUTH LS i
NO TELTH ] X i i
FINE TEETH IN MOUTH X x  |x: ; | |
FLATTENED BODY (APLASTALD) Do ! Coixd X
ENLONGATED BODY i
THICK SKIN X [
FROM THE DEEP : :
SIZE* s|7]2]2j8|1|uf6|u]|2]s

>
>

>
><
~
>

O s Lad
3
-1

* Rank order
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and “flat head" characteristics. The characteristics were kept separate in
this analysis, however, for clarity of presentation. The same type of comments
apply to Table 2 which 14st¢ the defining characteristics of eleven types of
shark. As in the previous discussion, these characteristics were derived
from the responses to the 55 dyadic combinations of the elevan shark types.

The analysis of the dyadic comparisons between the superordinate categories

corvina, parqo (snapper) and cuminate (catfish) indicate that in terms of max-
imum size of largest Qarieties caught out of Puntareﬁas and scale size, pargo
is the largest, cuminate second, and corvina third. .Comparinglggggg and
corvina, the informants note that thg flavor is "different"; pargo hés Harder
meat, larger more open ribs, and a larger but thinner head;_ Concerning the
pair corvina and cuminate, the meat of cuminate is reparted‘as having less
flavor. Cuminate ar2 also reported as.having harder and flatter heads, three
big spincs, and are very s]ﬁppery. The responses to the cuminate-pargo dyad'
resulted, once again, in cuminate being ranked as less flavorful and more slip-

pery. Pargo are noted as having a larger head and eyes than cuminate.

Triadic Sort The triadic sort technique is used only on corvina.

Basically the triadic sort is a technique used to determine the relative
similarity in meaning among the members of a set of terms. All possible triadic
combinations of the set of torms are formed and th2 respondent is requested to
select from each triad the term most different in meaning. The two remaining
terms are the most similar in the triad. The total number of times each pog-u
sible pair of terms is classificd as the most alike,is.calculated, resulting

in a measura of the relative similarity oi the terms.

In this study, all possible triads were formed of six locally recognized
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corvina types, resulting in 20 triads. Corvina type similarity matrices were
calculated for each individual, and reasons for the various sorts were content
analysed. The mean similarity matrix for the entire sample can be found in

Table 3.

Table 3. Mean similarity matrix (scaled) for corvina types.
CHOLA  COLIAMARILLA AGUADA AGRIA PICUDA | ZORRA
CHOLA 1.00 | |

COLIAYARILLA .23 1.00
AGUADA 25 42 100
CAGRIA 34 27 .48 1.00
PICUDA 19 a9 62 1.00
Z0RRA 17 36 .6l 57 .5 1.00
N = 50

The similarity coefficients presented in Table 3 were scaled by dividing
by a constant resulting in a figure which varies between zero and one, with one
indicating a maximum similarity (equivalence) and zero a maximum distance.
According to thc ;esults of the triadic sort technique, the local fishermen,

on the average, perceive chola and zorra as the most unlike and agria and

picuda as the most similar pairs within the set of six corvina types. An
average link cluster analysis of the values in Table 2 provides a clearer
representation of the perceived relationships between the six corvina types
(see Figure 2).

Turning to rationales for the triadic sorts, the distribution of the

various reasons provided for the 20 sorts can be found in Table 4.
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CHOLA COLI AMARILLA AGUADA PICUDA ZORRA AGRIA

Figure 2. Average link cluster analysis of corvina type similarity

matrix.
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Table 4. Distribution of raticnales for triadic sorts on corvina types.

CATEGORIZED MEAN NUMBER ..  STANDARD o
RATIONALE OF TIMES USED  DEVIATION MAXIMUM MINIMUM
weight/size 3.1 5.4 19 0
color - 8.2 5.6 890
form 1.7 2.5 12 0
width/thickness 0.4 0.7 3 0
taste | 1.9 4.5 20 0
scale size 1.4 ; 2.8 . 11 0
class 0.4 ' 1.4 8 0
value 1.8 3.7 - 19 r
N = 50

The values presented in Table 4 in!icat: that weight/size and color are
the most frequently mentioned rationales provided for the triadic sorts..
There is a large gap between these two categories and taste, value, form, and
scale size, the categories which come in next most frequently. The width/
thickness and class (marketing categories, first, second class; éfc.) manifé§t
relatively low frequencies; .Categories mentioned but not entefed in the tezble
(e.g. soft, noise made, rot resistance) manifest very low frequencies éﬁd were
used by only one individual each.

One thing that is evident in Table 4 fs that there is a fair amount of
variability with respect to the rationales used in the sorts.. This type of
variability in reasons for selecting the most different member of a triad
can also result in variability in similarity matrices resulting from triad sorts.

An examination of the standari deviations and maximum/minimum values for the
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cells in the corvina similarity matrix indicates that there is a fair amount

of variability in individual similarity matrices alsa. It would be interesting
and informative to dctermine the interrelationships between the variance in the
similarity coefficients and the frequency of use of the various rationals for
sorting. These two variable scts were intercorrelated using canonical correla-
tion, and the results of the analysis can be found in Table 5.

TAble 5. Canonical analysis of relationship between triad sort rationales
and similarity coefficients

CANONICAL VARIATES

VARIABLES I 11
weight/size -0.12 0.89
color -0.64 -0.32
form -0.15 -0.18
width/thickness -0.14 0.19
taste 0.72 -0.17
scale size -0.26 -0.08
class 0.20 -0.33
value 0.48 -0.07
Percent of trace 16.5 16.0
chola-coliamarilla -0.16 -0.29
chola-aguada -0.16 -0.46
chola-agria -0.08 -0.51
chola-picuda -0.21 -0.44
chola-zorra 0.48 -0.37
coliamarilla-aguada -0.32 -0.20
coliamarilla-agria 0.14 -0.01
coliamarilla-picuda -0.22 -0.09
coliamarilla-zorra 0.35 -0.36
aguada-agria 0.17 0.52
aguada-picuda -0.60 0.60
aguada-zorra -0.01 0.47
agria-picuda 0.08 0.12
agria-zorra 0.70 0.24
picuida-zorra -0.09 0.36
Paercent of trace 10.1 14.1
Redundancy coefficient .087 .099
Re 0.93 0.84
p £.001 .03

M =150
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In the analysis presented in Table 5, the triad sort rationale variable
set (e.g. weight/size, color, etc.) s conceptualized as the independent
variable, and thz traid sort derived similarity coefficients as the dependent.
The analysis indicates that there is a statistically significant relationship
between the two variable sets. The first canonical variate is significant
at better than the .001 level and the second at 0.03. The canonical correla-
tions are .93 énd .84 respectively.

The canonical‘variable loadings in Table 5 (the columhs) can be interpreted
as correlations with the camonical variate (ﬂevine 1977); Fbr example, within
the independent variable set, taste has the h%ghest correlation with the first
canonical variate. In turn, the canonical variates can be viewed as factors
of tae variable sets. Percent of trace for 2 given variable sot is the sum
of the squared elements of a column of canonical variable loadings divided
by the number of variables in the set, and is therefore the proportion of a
set;s variance associated with ecach canonical varfate (Levine 1977). The
redundancy coefficient is not symmetrical and is interpreted as the amount of
variance in the dependent variable set trace accounted for by the independent
variable set canonical variate (Levine 1977). Thus, in the analysis presented
here, 8.7 percent of the variance in the dependent variable set trace (the
similarity coefficients) can be accounted for by the independent variables'
first canonical variate, and 9.9 percent by the second, for a total of 18.6
percent. This modest but respectalie sum indicates that the criteria used in
the sorts do, in fact, influence the similarity matrix der ived from the sorts.

The two highest loading independent variables on the first canonical
variate are color and taste, but one is high pasitive and the other high

negative. This indicates that those who use color as criteria are less likely
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to use taste. Turning to the dependent variables (the similarity coefficients)
we find that those who uSe taste as criteria (high positive on the first variate)
and tend not to uje color (high nejative) make sorts that result in higher sim-

ilarity coefficicnts for the chola-zorra and agria-zorra dyads. Those who use

color, however, tend to make sorts that result in higher similarity coefficients
for aguada-picvia (see Table 1; both are "silver"). The zero-order correlations
bear out this analysis: the ‘correlations betwean frequency of use of taste as

criteria and :zhe similarity coefficients for the chola-zorra, agria-zorra,

and aguada-zorra dyads are 0.60, 0.36, ‘and -0.52 respectively (p{.01). Fre-

quency of use ‘of color has a high negative correlation (-0.49; p<.01) with
the agria-zorra similarity cosffiéfent!

Thé highest loading independent variables on-the second canonical variate
are weight/size and color. Once again, the signs of the loadings are opposite
indicating that those who use weight/size'tend not to use color. 'Here we find
that those who tend to use weight/size and not color make sorts that result-in.

similarity coefficients which are lower for the chola-aguada, chola-agria, and

chola-picuda dyads and higher for the aguada-agria, aguaja-picuda, and aguada-

zorra dyals. The zero-order correlations'also bear out . this interpretation
of the second canonical variate. Use of weight/size as criteria is negatively

correlated with the simitarity coefficients berween the chola-aguada, chola- |

agria, and chola-picuda dyads (r = -0.33 (p ¢.05), -0.46 (p ¢.01), and -0.39 .

(p ¢.01) respectively) and positively correlated with the aquada-agria,

aguada-picuda, -and aguada-zorra dyads (r = 0.44, 0.55, and 0.38 respectively;
p¢.01). -~

The variance in triad sort data suggests that certain experiential

variablas may be influencing -the perception of the various corvina types
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{cf. Polinac 1975a, b). At this exploratory stage it might be revealing to
examine the potential influence of age, education, and yéﬁrs fishing experience
on the fishermen's perceptions .of corvina. Thz intercorrelations between age,
years of formal educatfon, and years fishing experience ani the triad sort

variables can be found in Table .

Table 6.  Correlaticns betwaen triad sort variables and background variables,

BACKGROUND VARIABLES

FISHING
TRIAD SORT VARIABLES AGE  EDUCATION  EXPERIZNCE
SIHILARITY COEFFICIENTS
chola-coliamarilla : -.20 .12 -.0C .
chola-aguada .00 .23 .00
chola-agria =23 . .01 -.15
chola-nicuda -.18 .09 -.22
chola-zorra . -. .05 -.12
coliamarilla-aguada -.17 .08 -.15
coliamarilla-agria -.09 - .08 ~.33%
coliamarilla-picuda -.12 27% -.03
coliamarilla-zorra ' .24 -.26 14
ajuaia-agria -.13 .03 -.03
aguada-picuda -.09 .22 -.02
aguada-zorra 33* ~.35% .23
agriz-picuda - .03 -.06 .04
agria-zorra .23 -.08 14
picuda-zorra .o . 30* -.29* .36*
CATEGORTZED RATIOMALE
weight/size .08 .1C .00
cclor -.38* .29% -.14
form -.21 .15 -.10
width/thickness .09 .05 .18
taste .07 -.15 ~-.06
scale size _ .25 ~.27* .16
class - .22 -.15 .25
value .13 -.08 .07

N =150 *p(.OS

The background variables used in the analysis presented in Taﬁle 6 arc

not strongly related to the triad sort variables. In brief, the analysis
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indicates that those with more fishing experience tend to perceive coliamarilla

and agria as less similar and picuda and zorra as more similar. Individuals

with more education perceive coliamarilla ahd.gicuda as more similar and see

less of a similarity between zorra and both agpada and picuda. Finally, older

fishermen perceive zorra as being more similar to both aguada and picuda than

do younger fishermen, Nith respect to the categorized rationales for the triad
sorts, Table 6 indicates that younger individuals and those with more education
are mbre likely to usé color as a rationale. Finally, those with less education

manifest a tendency to use scale size as a'triad sort criteria.

SUMMARY AND CONCLUSIONS The various techniques used were successiul in
both developing a taxonomy of the fish known by the small-scole‘fishermeh'in
Puntarenas and in determining.the criteria used for classifying several impor-f
tant catcgories oi fish. The triad sort technique was used to determine the
relative importance of the various classificatory criteria along with the socio-
cultural correlates of this usage. |

Overall, the analvsis gives us some;data pertinent to understahding whet
fish are significant to the small-scale fishermen of Puntarenas and.how'theyh
organize these fish in their minds. One of the basic propositions underlying
cognitive anthropology is that naming is one of the most important methods of |
ordering perception (Tyler 1969); therefore, the analysis presented here should
heip us understand. how the small-scale fishermen in the Gulf of Nicoya think
about the fish in their environment. As pointed out in more detail in.the
introduction to this paper, such as understanding is important in designing
information systems and enhanCing the interaction betwean uhe fishermen and
others, such as fishery biologists and extension agents, who either interact

with or are planning to interact with the small-scale fisherman. For.example,
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if the full complexity and potential ambiguity (e.g. two different fish with
the same name or one fish with two different names at different sizes) of the
local classification system is not understood, then information systems could
produce erroneous data. In brief, the symbol systems used by both those who
gather and use information anc those who provide the information must be the'
same. The equivalence of such systems is an empirical question which can only

be answered by research such as that presented above.

NOTES
1. Technically, sharks do have scales (referred to as placoids), but they
are quite different from what the non-biologist and the small scale

fisherman from Puntar-:nas would refer to as a scale (D. Stevenson,

Personal Communication).
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