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ABSTRACT.-The richness of common names of Brazilian marine fishes was

studied based on a sample of 725 species, covering 67% of all marine fishes
recorded in Brazil. The richness of names is considerable (mean = six common
names per species) and is positively related to commercial importance and
habitat type, with more names associated with exploited or reef-associated,
pelagic, and demersal species. No names were associated with bathypelagic,
bathydemersal, and benthopelagic fishes. This richness, while culturally and
linguistically interesting, poses a problem for national catch statistics. Some
species such as Aspistor quadriscutis, Cathorops spixii, and Genidens genidens were
not listed in the catch statistics, but may have been caught for a long time without
being recorded. Catches of Sardinella brasiliensis may be higher than what was
officially reported, only due to the use of different common names. This may
contribute to slow down the recovery process of this collapsed stock. Any
attempt to assess the relative impact of different fishing sectors (subsistence,
artisanal, industrial, and recreational) on the ecosystem will be undermined by
the incomplete understanding of the connection between folk and scientific
nomenclature. This issue is even more pervasive when each sector uses its own
common name to describe the same species.
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RESUMO.-A riqueza de nomes comuns de peixes brasileiros foi estudada com
base em uma amostra de 725 especies, cobrindo 67% de todos os peixes marinhos
registrados no pais. A riqueza de nomes e consideravel (media = seis nomes
comuns por especie) e esta positivamente relacionada com 0 interesse comercial e
com 0 tipo de habitat, com urn maior numero de nomes associado com especies
que sao comercialmente importantes ou com especies recifais, pelagicas e
demersais. A ausencia de nomes comuns esta associada com peixes batipeIagicos,
batidemersais e bentopelagicos. Esta riqueza, apesar de ser interessante do ponto
de vista cultural e linguistico, causa problemas na compila<;ao da estatistica
pesqueira nacional. Algumas especies como Aspistor quadriscutis, Cathoropsspixii e
Genidens genidens nao sao registradas na captura nacional, mas podem vir sendo
capturadas por longo tempo sem serem notadas. Sardinella brasiliensis pode ter
uma captura mais elevada do que e oficialmente registrado, somente devido a
utiliza<;ao de diferentes nomes comuns. Isto pode contribuir para urn retardo na
recupera<;ao desse estoque considerado em colapso. Qualquer tentativa de avaliar
o impacto de diferentes setores pesqueiros (subsistencia, artesanal, industrial e
esportivo) sera prejudicada pelo incompleto entendimento da rela~ao entre
a nomenclatura popular e cientifica. Esta situa<;ao e mais grave quando nomes
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comuns diferentes sac usados por cada urn desses setores para se referir a uma
mesma especie.

RESUME Cette etude examine la richesse des noms communs de poissons
habitant les eaux salees du Bresil. Elle est basee sur un echantillon comprenant
725 especes, ce qui represente 67 % de tous les poissons d'eaux salees signales
pour ce pays. La richesse de noms est elevee et oscille autour de six noms
communs par espece. Cette richesse est etroitement liee it l'importance
commerciale et aux types d'habitats, avec davantage de noms associes aux
especes exploitees ou provenant des milieux pelagiques, demersaux ou
coralliens. Aucun nom n'etait utilise pour les poissons des milieux bath-
ypelagiques, bathydemersaux ou benthopelagiques. Outre son interet linguis-
tique et culturel, cette richesse de noms cree des problemes quant aux statistiques
nationales de peche. Certaines especes telles que l'Aspistor quadriscutis, Ie
Cathorops spixii et Ie Genidens genidens n'apparaissent pas sur les listes de capture
malgre Ie fait qu'elles ont probablement ete pechees depuis de longs annees. La
peche de la Sardinella brasiliensis et probablement plus importante que ne Ie
laissent croire les rapports officiels, etant donne Ie nombre de noms communs
utilises pour cette espece. Cela pourrait contribuer it retarder Ie processus de
retablissement de ce stock fort reduit en nombre. Les etudes d'impacts rattaches
aux differents secteurs de peche (peche de subsistance, artisanale, industrielle et
sportive) et portant sur les ecosystemes marins risquent d'etre minimisees par
une meconnaissance des differents noms communs et scientifiques, en particulier
lorsque Yon sait que les divers secteurs font appel it des noms differents.

INTRODUCTION

Fisheries are collapsing all over the world (Hilborn et al. 2003; Pauly et al.
2002), mainly due to overfishing. Not only are target species impacted, but also
non-target species caught as by-catch and subsequently discarded. Some fish
stock collapses are not even noticed, as the species in question may not have been
correctly identified. In addition, the connection between common and scientific
names may not be correctly established and different species may be lumped
together in catch statistics, thus undermining stock assessments.

To overcome this problem requires an understanding of the connection
between common and scientific names; for this, one must be able to comprehend
the way people classify and name living beings. Berlin (1992) presents some
"principles" that govern the naming process of animals and plants: commonness,
ease of observation, size relative to humans, and striking appearance. He
concludes that these principles are language universals common to all cultures.
Palomares et al. (1999) corroborated these principles for Philippine fishes. Freire
and Pauly (2003), working on the names of Brazilian marine fishes, confirmed
only the first three of these principles: commonness, expressed in terms of
commercial interest, with 78% of commercial species associated with at least one
common name versus 26% of noncommercial species; ease of observation,
indicating that 73-75% of easily seen reef-associated and pelagic species were
named against 3-5% for less visible (for example, bathypelagic and bath-
ydemersal) species; and size, with 79% of the large species receiving names



Fall/Winter 2005 JOURNAL OF ETHNOBIOLOGY 281

against 50% of the small species. Striking appearance could not be confirmed, at
least not using monotypy as a proxy, as suggested by Palomares et al. (1999).

Some researchers consider common names completely unnecessary, and
suggest they should not be even mentioned in scientific publications, reports or
legislation. However, common names convey much information about what is
known about each species and it is the preferred way to refer to them in daily life.
Besides, if perhaps paradoxically, common names of organisms are more stable
than scientific names (Robins et al. 1991). On the other hand, common names
present high local and spatial heterogeneity, which creates problems when
dealing, for example, with catch statistics, especially in tropical and developing
regions such as Brazil, where artisanal, multi-species fisheries are very important
(Freire 2003; Paiva 1997).

The objective of this paper is to quantify the richness of common names of
Brazilian marine fishes, to assess the importance of commercial interest and ease
of observation on the richness of common names, and to quantify the effect of
richness of common names on catch statistics in Brazil. The results presented
here may contribute, as well, to an understanding of how fisheries induce losses
of local biodiversity.

METHODOLOGY

A database of 4,156 common names of 725 Brazilian marine fishes was
compiled from 30 sources (hereafter referred to as NAMEDA T), with publication
dates ranging from 1962 to 2000, including names that ranged geographically
from Para state, in northern Brazil, to Rio Grande do SuI state, in southern Brazil
(Anon. 1976; Barcellos 1962; Brandiio 1964; Carvalho and Branco 1977; Carvalho-
Filho 1999; CEPA-MA 1978; CEPENE 2000; Chao et al. 1982; Ferreira 1999;
Ferreira et al. 1998; Ferreira et al. 1996; Figueiredo 1977; Figueiredo and Menezes
1978, 1980, 2000; Godoy 1987; lliering 1968; Lima 1969; Lima and Oliveira 1978;
Martins-Juras et al. 1987; Menezes and Figueiredo 1980, 1985; Nomura 1984; Rosa
1980; Santos 1982; Santos et al. 1998; Soares 1988; SUDENE 1976; Suzuki 1986;
Szpilman 2000). This extended database was constructed based on previous work
by Freire and Pauly (2003), which resulted in a large expansion of the list of
Portuguese common names of Brazilian marine fishes available in FishBase (see
www.fishbase.org). The state where the name is used was recorded in the
database, when this information was available. The richness of common names
was assessed as the number of common names per species (synonyms) sensu
Minelli (1999). The number of species associated with each common name
(homonym) was also assessed. The spelling of all scientific names follows
FishBase, which also contains the authorities responsible for the description of
each species.

The number of common names per species was grouped into classes: 0, I, 2-
5, 6-10, 11-20, 21-30, >30. Information on local commercial importance (for
either industrial or artisanal fisheries) was obtained from CEPENE (1997, 1998),
Carvalho-Filho (1999), and Szpilman (2000). Habitat type was used as a proxy for
ease of observation and reflects the definition presented in FishBase (Froese and
Pauly 2000, see also www.fishbase.org):
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(a) pelagic-at the sea surface or mid water, from 0 to 200 m depth;
(b) demersal-on or near the bottom and feeding on benthic organisms;
(c) reef-associated-on or near coral reefs;
(d) bathypelagic-from 200 m to the bottom and thus includes the mesopelagic,

bathypelagic, and abyssopelagic zones;
(e) bathydemersal-on the bottom below 200 m;
(f) benthopelagic-at zones about 100 m off the bottom at all depths below the

edge of the continental shelf.

The association among number of common names, commercial importance
and habitat type was graphically represented using multiple correspondence
analysis (MCA) (Greenacre and Blasius 1994), which was performed using SAS
Version 8.2.

Mean annual catches for the period 1995-2000 were used to analyze the effect
of richness of common names in the Brazilian catch database (hereafter referred
as CATCHDA T). This period was chosen due to the existence of an electronic
catch database compiled by Freire (2003), based on national fishery statistics, and
to the relative stability of the size of catches throughout the period. This analysis
followed three steps:

· Step I. Common names associated with the ten largest mean annual catches
from Brazilian artisanal fisheries (1950-2000); these fisheries include manual
collection, paddling/sailing boats, and motor boats <12-15 m and <20 RGT
(Registered Gross Tonnage);

· Step II. Common names associated with the ten largest mean annual catches
from Brazilian industrial fisheries (1950-2000); these fisheries are associated
with boats usually ~12-15 m and ~20 RGT;

· Step III. Selection of ten common names associated with the highest number of
species (homonyms).

The catch recorded for one group by common name (for example, linguado
or sardinha) was equally split among the species associated with that common
name in each state (equal weight to each species), following the steps defined in
Figure 1, an approach used in this paper due to the absence of more detailed
information. An alternative approach would be to give more weight to species
associated with larger catches. However, this approach is not valid due to the
poor correspondence between common and scientific names for most catch
records. In addition, some species that are never recorded in detail would not be
accounted for. Note that even though only states 1, 2 and n are represented in
Figure 1, the procedure was applied to all 17 coastal states in Brazil. In this paper,
common names are indicated in bold italics and scientific names in italics.

The results of split catches were presented in flowcharts that we found better
able to simultaneously represent synonyms and homonyms, to properly indicate
the split of catches, and, overall, to visually represent very high richness of
common names (synonyms). In general, these flowcharts presented the species of
commercial interest associated with one common name in the left side and
noncommercial species in the right side. These flowcharts should be read from
the common name located on the top-center and then follow the lines accordingly
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FIGURE I.-Flowchart presenting the steps followed to split the catch recorded for
a common name among all commercial species it is linked to. 'C' represents catch and 'n'
represents the number of coastal states that record catches for a given common name
(maximum n = 17). Equal denominators used to split catches among species indicate the
use of equal weight. The small circles are bridges representing unrelated crossing lines.

to find which scientific names are associated with that common name. If the
species was considered of commercial interest, the arrows indicated how much of
the catch associated with a common name was assigned to that species after
following the procedure presented in Figure 1 (separated in industrial 'I' and
Artisanal'A', when appropriate). Circles indicate unrelated lines which crossed
and should be seen as 'bridges'. Thus, the symbol {-$-}indicated that there were
relationships between the box in the left and the box in the right, between the box
in the top and in the bottom, but no relation between the boxes in the top or in the
bottom with the boxes in the right or left.

RESULTS

Richness of Common Names.- The richness of common names of Brazilian marine
fishes is very high, with an average of six common names per species. Only 37
species of Brazilian marine fishes have a unique common name that refers to no
other fish species (Table 1). A total of 208 fish species are associated with only one
common name, though many of these are used for other fish species (homonymy)
(Figure 2a). On the other hand, 1,908 common names refer to only one fish
species, though each species is associated with at least one other common name
(synonymy) (Figure 2b). The two extreme cases are found in the species Macrodon
ancyclodon (king weakfish), which is associated with 37 common names
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TABLE I.-List of species presenting one unique common name in Brazil, based on the
database NAMEDA T.

Species

Apogon pseudomaculatus
Canthidermis maculatus
Carcharhinus isodon
Carcharhinus longimanus
Carcharhinus perezi
Carcharhinus signatus
Chilomycterus atringa
Cichla ocel/aris
Conger triporiceps
Congiopodus peruvianus
Cyclichthys schoepfi
Dactyloscopus tridigitatus
Enchelycore nigricans
Etelis oculatus

Evoxymetopon taeniatus
Gramma brasiliensis
Haemulon chrysargyreum
Haemulon macrostoma
Halichoeresgarnoti
Heros severum
Isistius brasiliensis
Isurus paucus
Negaprion brevirostris
Notopogon fernandezianus
Ophichthus ophis
Ophioblennius at/anticus
Paradiplogrammus bairdi
Pel/onaflavipinnis
Phaeoptyx pigmentaria
Plectrypops retrospinis
Polymixia nobilis
Rhincodon typus
Sparisoma aurofrenatum
Stegastes leucostictus
Stegastes variabilis
Synchiropus agassizii
Torpedo nobiliana

Portuguese Name
TotO
Cangulo machado*
Cafiio dente liso*
Galha branca*
Cafiio coralino*
Cm;iio noturno*
Baiacu de espinho pintado*
Tucunare
Congro dentiio*
Peixe dragiio*
Baiacu de espinho listrado*
Mira ceu da areia*
Moreia negra*
Pargo mariquita
Tirante
Loreto
Cocoroca boquinha*
Cocoroca espanhola*
Gudiiio amarelo*

Acara preto*
Cafiio luminoso
Anequim preto*
Cafiio limiio*
Beija flor*
MUfum pintado
Punaru
Peixe pau
Sardinha dourada
Cardeal pintado*
Fusquinha
Barbudo olhiio
Tubariio baleia*
Budiiio manchado*

Gregory
Donzela cacau*
Mandarim
Torpedo

* All these names had the hyphen removed.
**No English name available in FishBase (www.fishbase.org).

English Name

Twospot cardinalfish
Spotted oceanic triggerfish
Finetooth shark
Oceanic whitetip shark
Caribbean reef shark
Night shark
Spotted burrfish
Peacock cichlid
Many tooth conger
None**
Striped burrfish
Sand stargazer
Mulatto conger
Queen snapper
Channel scabbardfish
Brazilian basslet
Smallmouth grunt
Spanish grunt
Yellow head wrasse
Banded cichlid
Cookiecutter shark
Longfin mako
Lemon shark
Orange bellowsfish
Spotted snake eel
None**
Lancer dragonet
Yellowfin river pellona
Dusky cardinalfish
Cardinal soldierfish
Stout beardfish
Whale shark
Redband parrotfish
Beaugregory
Cocoa damselfish
Spotfin dragonet
Atlantic torpedo

(Figure 2a), and the common name linguado (flatfish), which refers to 31 fish
species (Figure 2b).

The graphic representation resulting from the multiple correspondence
analysis based on frequency tables indicated that no common name was
associated with benthopelagic, bathypelagic, and bathydemersal species, which
are not easily seen (Figure 3). The same held true for species for which no
information ('no info') on commercial interest was stated. The fact that no clear
statement was found may be a strong indication of lack of commercial interest.
Species for which a clear statement of no commercial interest ('no int') was found
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FIGURE 2.-Richness of names of Brazilian marine fishes represented by: a) the frequency
of scientific species that have one to thirty-seven common names-synonyms; and b)
frequency of common names that correspond to one to thirty-one species-homonyms.

are linked to only one common name, indicating a low richness of names for such
species. The richness of common names was higher for easily seen species (reef-
associated, pelagic, and demersal), which received 2 to 10 common names.
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common names (11 or more).
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FIGURE 3.-Relationship between number of common names (0, 2-5, 6-10, 11-20, 21-30,
>30), commercial importance (no interest, commercially important, no information
available), and habitat (reef-associated, pelagic, demersal, bathypelagic, benthopelagic,
bathydemersal). Dim 1 and Dim 2 are the two axes obtained with the multiple
correspondence analysis and which explains 100% of variation in the data. Dim 1 may
be seen as the 'habitat dimension' and Dim 2 as the 'commercial dimension'.

Effectof Names' Richness on Catch Statistics.- This effect is analyzed separately for
artisanal and industrial fisheries (Steps I and ll). Additionally, one case with the
highest degree of homonymy is presented for combined artisanal and industrial
catches (Step 1lI).

Artisanal fisheries (Step I). The largest catches from Brazilian artisanal
fisheries (1995-2000) are associated with the categories 'shrimp' and 'other
fishes', which account for mean annual catches of about 39,500 tonnes (Table 2).
The use of these two broad terms is the first symptom of the poor quality of the
system by which catch statistics are recorded in Brazil. In third place is the
Atlantic seabob, Xiphopenaeus kroyeri, with a mean annual catch of 11,553 tonnes.

Catfish comes in fourth place with a mean annual catch of 10,879 tonnes.
Catfishes are recorded under the common name bagre, which may encompass
ten different species, of which six are recognized as commercially important:
Aspistor quadriscutis, Bagre bagre, Cathorops spixii, Genidens genidens, Hexanema-
tichthys herzbergii, and Hexanematichthys proops (Figure 4). This figure indicates
that commercial species of bagre were associated with many more (up to 22)
common names (synonyms) than noncommercial ones (up to I), as evidenced by
the number presented in parentheses.

The six commercially important catfish species are associated with a total of
59 other common names: ariafu, ariassu, bagre branco, bagre cinzento, bagre do
Natal, bagre guribu, bagre mandi, bagre parare, bagre-amarelo, bagre-bandeira,
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TABLE 2.-Common names associated with the ten largest mean annual catches from
Brazilian artisanal and industrial fisheries (1995-2000), based on the database
CATCHDAT.

Fishery
Artisanal

Industrial

Portuguese
Camariio

Outrospeixes
Camariio sete barbas
Bagre
Caranguejo
Coruina
Garajuba
Tainha
Serra
Peixe porco

Sardinha verdadeira
Bonito listrado
Coruina
Outros peixes
Sardinha
Cat;iio
Albacora
Camariio
Pescada olhuda

Sardinha laje

English

Shrimp
Other fishes
Atlantic seabob
Catfish
Crab
Croaker

Catch (tonnes)

19,959
19,488
11,553
10,879
10,382
9,811
8,878
8,075
6,817
6,366

112,208

65,424
24,276
15,512
19,388
9,699
8,109
7,647
7,563
7,262
6,973

171,852

Mullet

Total

Brazilian sardine
Skipjack
Croaker
Other fishes
Sardine
Shark
Tuna
Shrimp
Weakfish
Herring
Total

Commercial

1741 . IAspistor quadriscutis
1741

1885

1829

1870

Bagre bagre 2929
(22)

Cathorops spixii
1829

(15)

Genidens genidens
1870

(15)

1777 .1Hexanematichthys herzbergii (5)

2163

1777 .1Hexanematichthysproops (4)
3777

FIGURE 4.-Artisanal mean annual catch of bagre in Brazil (1995-2000) split among all
possible commercial species. Numbers in parentheses represent other common names
besides bagre that each species is linked to. The other numbers in the box represent the
total catch for each species considering all common names it receives.

Non-commercial
Bagre (10879 tonnes)

(1)

(1)

Cathorops phrygiatus (0)

~ ;I~ns~an_s
Hexanematichthys couma (1)

Hexanematichthys passany (0)
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bagre-bandeirado, bagre-crucifixo, bagre-curia~u, bagre-da-areia, bagre-de-areia,
bagre-de-manta, bagre-de-penacho, bagre-fidalgo, bagre-fita, bagre-gonguito,
bagre-guri, bagre-guria~u, bagre-guru, bagre-Ieiliio, bagre-mandim, bagre-sari,
bagre-sari, bagre-urutu, bagrinho, bandeira, bandeirado, bandim, bei~udo,
cangatii, conguito, guria~u, guri-branco, gurijuba, ieiceca, iriceca, iriceca, irideca,
irideca, iritinga, jahu amazonense, jandia-uva, jau, jundia-uva, parere, peixe fita,
pira-bandeira, sarasara, sarassara, sargento, sari, sari-a~u, sari-assu, uriacica
amarelo, and uritinga. Note that several names are very similar and the small
differences reflect the use of these common names in oral tradition. The total

catch for bagre (10,879 tonnes) was evenly split among all possible commercial
species (Figure 4). It is worth noting that three of those species would not be
otherwise associated with any catches: Aspistor quadriscutis (1,741 tonnes),
Cathorops spixii (1,829 tonnes), and Genidens genidens (1,870 tonnes). In addition,
species such as Hexanematichthys proops could be associated with annual catches
as high as 3,777 tonnes, after combining catches recorded with the common
names bagre and uritinga.

Industrial fisheries (Step II).The largest industrial catches are Brazilian
sardine, skipjack, croaker, other fishes, and sardine, which together account for
about 134,300 tonnes or 42% of the total industrial catch (Table 2). Except for
skipjack, which is clearly linked to Katsuwonus pelamis, all the other four
categories are problematic. Sardinha verdadeira is usually associated with
Sardinella brasiliensis, especially in southeastern Brazil, where the bulk of
industrial catches originate. However, Sardinha verdadeira is also associated
with three other species of commercial interest (Sardinella aurita, Opisthonema
oglinum, and Cetengraulis edentulus), which in turn are associated with a high
number of other common names: 9 to 33 (Figure 5). The last two species may be
associated with catches of 2,924 tonnes each, after accounting for catches
recorded by other common names they receive (sardinha and manjuba).
Sardinha verdadeira is linked to Anchovia clupeoides as well, a species of no
commercial interest. This species is associated with six other common names,
again indicating that the richness of common names for noncommercial species is
lower than for commercial species.

Sardinella brasiliensis is also known by 13 other common names: biribiri, boca-
torta, charuto, escamuda, manjuviio, maromba, sardinha, sardinha charuto,
sardinha-azul, sardinha-de-galha, sardinha-do-reino, sardinha-Iegitima, sar-
dinha-maromba. Among all these names, only sardinha is recorded in catch
statistics, a name associated with 16 other species besides S. brasiliensis. For this
study, the catch data for sardinha was split among the ten commercial species
linked to that name (Figure 5). One of these species (Anchoviella lepidentostole) is
also known as manjuba, which is one of the extreme cases of homonymy (a
common name associated with 24 different species). Manjuba catches were split
among 12 commercial species related to that name. Some of these species, such as
A. lepidentostole, may be associated with catches as large as 5,201 tonnes.

The case of highest homonymy (Step III). As mentioned in the beginning of
this section, linguado is associated with 31 different species (homonyms), from
five different families (Table 3), and about half of these species are commercially
important (Figure 6). Thirteen of those species have no other names: Cyclopsetta
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Commercial Sardinha verdadeira
I: 65424; A: 399

I: 65424

A: 399
Sardinella brasiliensis

71937

Sardinella aurita
10

I: 10

I: 1199
A: 1285

I: 1199
A; 1285

I: 182
A: 258

Non-commercial

A: 40

Odontognathus
mucronatus (O)

2484
...

Anchoviella lepidentostole (O)
5201

o
~

FIGURE 5.-Industrial (I) and artisanal (A) mean annual catch in tonnes of sardinha
verdadeira in Brazil (1995-2000) split among all possible commercial species. Note that
there is one species for which no commercial interest was stated. Numbers in parentheses
represent other names each species receives besides the ones presented or the number of
species associated with a common name. The group 'Others' includes Anchoviella
guianensis, Brevoortia pectinata, Harengu/a dupeo/a, and Pellona harroweri.The group' Anchoa
spp.' includes A. januaria, A. fi/ifera, A. tricolor,A. /amprotaenia,A. marinii, A. /yo/epis, and A.
parva.

fimbriata, Monolene antillarum, Paralichthys isosceles,P. orbignyana, P. patagonicus, P.
triocellatus, Chascanopsetta lugubris, Citharichthys dinoceros, C. macrops, Engyophrys
senta, Etropus longimanus, Monolene sessilicauda, and Trinectes microphthalmus. The
other species are associated with a total of 31 other common names. Thus, Achirus
achirus, besides being associated with the common name linguado, is also known
as solha verdadeira, solha, tapa, and linguado lixa. Paralichthys brasiliensis is
referred also as rodovalho, linguado-preto, catraio, solha arama~a, lenguado,
lenguado-de-praia, linguado-de-praia, linguado-arama~a, and solha. Some of
these names are minor variants reflecting dialectal differences. Etropus crossotus,
a noncommerical species, is known as solha uruma~ara and solha as well.

The total annual catch for lingua do (1,604 tonnes) from industrial and
artisanal species combined was split among the 14 commercial species associated
with that name in each state. Some species such as Paralichthys brasiliensis and P.
orbignyana may be associated with unrecorded annual catches of 308 tonnes
(Figure 7). The remaining species could be associated with annual catches of 2-
187 tonnes each. Eight out of these fourteen species are associated with other
common names but none of these names are associated with catches recorded by
Freire and Pauly (2003) for the period 1995-2000.
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TABLE 3.-Common names related to the highest number of different species
(homonyms) for Brazilian marine species (representing 25% of all species in the database).

Common name English name # species Families

Linguado Flatfish 31 Achiridae, Bothidae, Cynoglossidae,
Paralichthyidae, Pleuronectidae

Atherinidae, Clupeidae, Engraulidae
Carcharhinidae, Lamnidae,

Sphyrnidae, Squalidae, Triakidae
Achiridae, Bothidae, Cynoglossidae,

Paralichthyidae
Labridae, Scaridae

Clupeidae, Engraulidae
Chlopsidae, Gobiidae, Muraenidae,

Ophichthidae
Diodontidae, Ostraciidae,

Tetraodontidae
Sciaenidae, Sphyraenidae
Dactylopteridae, Exocoetidae

DISCUSSION

Two interconnected concepts and their implications have been extensively
discussed worldwide: biodiversity and risk of extinction. More recently, the risk
of extinction of marine species has been estimated. It turns out that industrial
fisheries are not the only ones capable of pushing species into extinction;
artisanal fisheries can do this as well (Dulvy et al. 2003). As a signatory country to
the Convention on Biological Diversity, Brazil is committed to reducing the rate
of biodiversity loss by the year 2010 (see www.biodiv.org). Although there is an
intense effort towards quantifying biodiversity in Brazilian territory and adjacent
waters (Baer 2001; MMA 1998; Sabino and Prado 2003), Brazil is still far from
being able to assess how fisheries activities may contribute to biodiversity loss.

Inaccuracy in catch statistics can have serious implications, as some species
may have been caught for years without any record. A series of local depletions
can be unnoticed for a long time, ending in global extinction (Pitcher 2001). The
officialnational catch database for 2000,for example, does not mention Sardinella
aurita as part of the Brazilian fisheries. This name was considered synonymous
with Sardinellabrasiliensisin the 1970s (Matsuura 1975).For the last 20 years,
Sardinella brasiliensis has been applied to the species occurring off southeastern
Brazil (Paiva 1997), while Sardinellaaurita is applied to another species that
ranges from the United States to Argentina (see www.fishbase.org). The dilemma
this poses seems to be far from being solved, even after DNA analyses have been
performed (Tringali and Wilson 1993). Assuming that there are two distinct
species, S.brasiliensiscatches are increased by 9% if the category sardinha is split
evenly among different commercial species (Figure 5). This stock is one of the
most important in the country and its abundance declined severely in the early
1990s, when catches dropped from about 228,000 tonnes in 1973 to 32,080 tonnes

Manjuba Herring 24
Caiio Shark 20

Solha Sole 19

Budiiio Wrasse or 18
Parrotfish

Sardinha Sardine 17
Moreia Moray 15

Baiacu Puffer 13

Pescada Weakfish 13
Voador Flyingfish 12
Total 182
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Verecundumrasile

Commercial Non-commercial

Achirusachirus Achiruslineatus

Bothusoce/latus Bothusrobinsi

Cyclopsettachittendeni
Chascanopsettalugubris

Citharichthysarenaceus

Cyclopsettanmbriata
Citharichthyscornu/us

Monoleneantillarum Citharichthysdinoceros

Oncopterusdarwinii Citharichthysmacrops

Citharichthysspilopterus
Paralichthysbrasiliensis

Engyophryssenta

Paralichthysisosceles
Etropuscrossotus

Paralichthysorbignyana Etropusintermedius

Paralichthyspatagonicus Etropuslongimanus

Monolenesessilicauda
Paralichthystrioce/latus

Paralichthystropicus

Syaciumpapillosum
Trineciesmicrophthalmus

Syaciummicrurum
Trinectespaulistanus

Symphurusplagusia

FIGURE 6.-Link between common names and scientific names for all commercial and
non-commercial species that receive the common name linguado.

(Dias Neto and Dornelles 1996). For a stock trying to recover from such a collapse,
a change of 9% in catch would have a high impact.

Catches recorded as 'catfish' could potentially include up to six species from
five different genera. Some of these species may have catches of almost 3,800
tonnes a year, if catches assigned to other catfish common names are combined.
Given that we are dealing with an artisanal fishery, this difference is too high to
be neglected. A similar situation occurs for flatfish, although with lower total
catches (1,604 tonnes). This total may be associated with 14 different species, with
catches as high as 308 tonnes.

The understanding of how people name fishes (and life forms in general)
would help fisheries managers to interpret common name richness. In this
regard, Berlin (1992) and more generally Lakoff (1987) present a significant
contribution on the principles involved in the naming process and categorization.
More specifically, Begossi and Garavello (1990), Begossi and Figueiredo (1995),
Costa-Neto and Marques (2000), Mourao (2000), and Seixas and Begossi (2001)
have dealt with categorization of fishes in local communities along northern,
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Linguado (1604 tonnes)

Arama~a

Arama~

Linguado mexicano

Linguado remo

~ Oncopterus
darwinii

Rodovalho

Linguado-preto

Solha-aramaya

308.1 Paralichthys
brasiliensis

Lenguado-de-praia I ILenguado

Linguado-de-praia I ILinguado-arama~a

Solha de dente

Li ngua-de-mulato
Li ngua-de-mulata

Solha linguado

Lingua-de-vaca
Linguado-mulato

FIGURE 7.-Catch data split among species that share the same common name (linguado),
based on an average for the period 1995-2000 (Brazilian marine industrial and artisanal
fisheries).

northeastern, and southeastern Brazil. At the national level, Freire and Pauly
(2003) analyzed the naming process for Brazilian marine fishes. However, no
attempt was made in the present study to completely consider all the principles
involved in the naming process, except for showing the effect of the commercial
importance in the richness of common names (also previously reported at some
localities by Begossi and Garavello 1990; Mourao 2000), and the effect of habitat
types as representing species that are easily seen and then named.

The richness of common names as presented here has profound implications
when one tries to assess the impact of fisheries in the ecosystem. Accurate catch
values are usually referred to as one basic problem involved in this assessment,
with underestimation resulting from poor data collection systems combined with
discards and illegal catches. However, poor assignment of the catches to the
species that have been actually caught seems to be an even more pervasive
problem. This can undermine attempts to analyze the impact of different sectors
of the fishing industry (subsistence, artisanal, industrial, and recreational),
mainly if we consider the difference of common names used by these sectors
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(Freire n.d.). Thus, decision makers ought to take this issue more seriously if
assessment of fisheries impact and biodiversity are in the agenda.

Some of the sources of uncertainty related to this work are: overestimation or
(more probably) underestimation of catches, misidentification of species,
incomplete lists of commercial species, common names not properly attributed
to a state because of the lack of local name lists, and equal weights used to split
catches among species associated with each common name in each state. There
might be many ways of dealing with this uncertainty in the future: improving
landing data through the incorporation of discarded by-catch or improving the
available data based on any indication of bias (Gasalla and Tomas 1997, for
example, indicate that shrimp and sardine catches are probably underestimated
in Sao Paulo state); checking the commercial status of species with local experts;
accessing lists of common names used by the authorities in each state; and
estimating better weights, with the help of local experts, to split the catch among
species. As soon as more local data are incorporated in the common names
database, an analysis of the impact of the richness of common names can be
performed in more detail for each state and can be tested in the field.

CONCLUSIONS

The richness of common names of Brazilian marine fishes is high and
increases for those species that are easily accessible (reef-associated, pelagic, and
demersal) or commercially important. Thus, this richness affects negatively the
recording system of catch statistics, for both artisanal and industrial fisheries, as
many species may be caught but not properly recorded. Any attempt to compare
the relative impact of diverse sectors of the fishing industry (including
subsistence and recreational) would be undermined by the lack of knowledge
about actual species been caught. This is particularly true if we consider new
recommendations that multispecies fisheries be managed in such a way as to
protect more susceptible species. Ethnobiologists have a crucial role in this issue
as promoters of the understanding of the naming process leading to more
accurate linkages between scientific and folk nomenclature.

In order to conserve the biodiversity in one of the hot spots of diversity in the
world, one should be able to understand, among other things, how fisheries may
be accelerating the loss of biodiversity that has been occurring in the last decades
and this study could be seen as a starting point. However, it depends on future
collaboration for continuity and success.
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