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Abstract. The richness of common names of Brazilian reef fishes is high (7.2 names per species)
and mostly so if the species are commercially important. The high richness of names for easily
seen species such as reef fishes represents one of the Berlin’s attributes leading to the naming
process of living things. The attribute ‘size’ was also tested and indicated that species of
intermediate size receive more names than smaller or larger ones. These names have several
origins, but come mainly from Latin or native languages (Tupi/Tupi-Guarani). Several categories
of words are used in these names as core or modifiers: non-fish animals, morphology, plants,
persons, color pattern, behavior, taste/smell, habitat/ecology, size, and locality/area. A list of
unique common names is proposed for all 547 reef fish species found in Brazil based on the
available array of names. We suggest these names are used whenever cited in a national context.
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Resumo. Riqueza de nomes comuns de peixes recifais brasileiros. A riqueza de nomes comuns
de peixes recifais brasileiros ¢ elevada (7,2 nomes por espécie), principalmente para espécies que
sdo comercialmente importantes. A elevada riqueza de nomes de espécies facilmente visiveis
como as de peixes recifais representa um dos atributos de Berlin que leva ao processo de
atribuicdo de nomes as coisas vivas. O atributo ‘tamanho’ foi também testado e indicou que
espécies de tamanho intermediario recebem mais nomes do que espécies menores ou maiores.
Estes nomes tém varias origens, mas vém principalmente do Latim ou de linguas nativas
(Tupi/Tupi-Guarani). Muitas categorias de palavras sdo usadas nestes nomes, como nucleo ou
como modificadores: outro animal que nf3o peixe, morfologia, planta, pessoa, padrdo de cor,
comportamento, sabor/cheiro, habitat/ecologia, tamanho e localidade/area. Uma lista de nomes
comuns Unicos ¢ proposta para todas as 547 espécies de peixes recifais encontradas no Brasil
baseada nos nomes disponiveis. Sugerimos que esses nomes sejam usados sempre que forem
citados em um contexto nacional.

Palavras-Chave: nome comum, nomenclatura popular, atributos de Berlin

Introduction

The first main effort to standardize scientific
names of living beings according to the binomial
nomenclature introduced by Linneaus goes back to
1842 with the production of the Strickland Code
(Minelli 1999). Since then several documents were
produced, culminating, for animals, with the fourth
edition of the International Code of Zoological
Nomenclature in 2000. This represents an attempt to
decrease the incidence of synonymy (two or more
names for the same species) and homonymy (same
name for more than one species). For fishes, the
main effort to update scientific nomenclature is by

William N. Eschmeyer in his three volumes
published in 1998, which have been continuously
updated online (Eschmeyer 2008).

Even though the scientific nomenclature is
intended to facilitate communication among
different cultures and languages, it is almost
restricted to the academic realm. Common names
are used by local communities, commercial and
recreational fishers, divers, in restaurants, by
aquarists, in fisheries statistics, and in legislation, in
some cases in association with the corresponding
scientific names, but most of the times as a standing
alone identification. These different groups may use
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different common names that also reflect local
culture. This poses some problems when dealing
with species at a national level.

North America recognized the importance of
dealing with standard common names a long time
ago, and published the first list of standardized
English names of fishes for that region in 1948.
Since then, there has been a continuous effort on this
matter, culminating with the sixth edition of
common and scientific names of North American
fishes, extending the coverage to include species
occurring in Mexican waters (Nelson et al. 2004).
Similar effort was undertaken in Portugal, leading to
a list of common and scientific names for aquatic
organisms found in Portuguese waters (Sanches
1989). The Food and Agriculture Organization
(FAO) has also put some effort into the
standardization of common names of commercial
species around the world in its three official
languages (English, French and Spanish) (Garibaldi
& Busilacchi 2002).

Brazil is well known for its cultural diversity
and this is also reflected in the richness of common
names of fishes. This richness called the attention of
William A. Gosline in the 1940s (Gerald R. Smith,
Univ. Michigan, Museum of Zoology, MI, USA,
pers. comm.) and has been constantly cited in
several sources (see, e.g.,Welcomme et al. 1979). It
was not until Freire & Pauly (2003) that a
quantification for this richness was made available
in a national scale, indicating that in average six
names are used for each marine fish species in
Brazil, with a maximum of 31 names used for one
species. Homonymy is also common. Freire (2006)
also found a high richness of common names for
freshwater fish species in Brazil (three common
names per species, based on a smaller database of
names), with a maximum of 30 names for one
species. There has been no known initiative to
standardize the common names of Brazilian fishes
using the variety available.

The growing concern with biodiversity loss
and the effect of anthropogenic activities on
biodiversity stress the importance of assessing
taxonomic adequacy (Vecchione et al. 2000). The
bad effect of the misidentification associated with
common names recorded in national fishery
statistics should also not be underestimated (Freire
& Pauly 2005). This work presents an assessment of
the richness of common names for reef and reef-
associated fish species, and will provide an initial
list of unique common names for these species.
Hopefully this initiative will trigger a more
comprehensive movement towards the use of similar
process for all other fish species in Brazil.

Materials and Methods

All names compiled in the database
(NAMEDAT) presented here originate from 43 local
lists of common names of fishes extending from the
state of Para to the state of Rio Grande do Sul, and
for more than 50 years (from 1953 to 2004): FAO
(1953), Barcellos (1962), Brandao (1964), Ihering
(1968), Eskinazi-Le¢a (1967), Mutti Pedreira
(1971), Anon. (1976), SUDENE (1976), Carvalho &
Branco (1977), CEPA-MA (1978), Figueiredo
(1977), Figueiredo & Menezes (1978), Lima &
Oliveira (1978), Rosa (1980), Menezes &
Figueiredo (1980), Figueiredo & Menezes (1980),
Chao et al. (1982), Paiva (1981), Santos (1982),
Nomura (1984), Menezes & Figueiredo (1985),
Suzuki (1986), Godoy (1987), Martins-Juras (1987),
Soares (1988), Begossi (1989), Lopes (1989),
Begossi & Figueiredo (1995), Ferreira et al. (1998),
Santos et al. (1998), Carvalho-Filho (1999), Ferreira
(1999), Rocha & Costa (1999), CEPENE (2000),
Figueiredo & Menezes (2000), Szpilman (2000),
Ferreira & Cava (2001), Avila da Silva & Carneiro
(2003), Ramires & Barrella (2003),
UNIVALI/CTTMar (2004), Sampaio & Nottingham
(2008), Mario Barletta (pers. comm., Universidade
Federal de Pernambuco, Brazil), and Claudio
Sampaio (pers. comm., Museu de Zoologia da
Universidade Federal da Bahia, Brazil). This
database is based on an extension of a previous work
by the first author for marine and estuarine fishes in
Brazil (Freire & Pauly 2005) that currently includes
a total of 4,649 common names referring to 734
marine and estuarine species (63%) of a total of
1,168 listed in FishBase, a global electronic
encyclopedia of fishes (Froese & Pauly 2008).

A total of 547 reef or reef-associated fish
species (here after referred only as ‘reef species’) are
recorded to date in Brazilian waters. Within the
context of this study, reef is defined as any and all
formation built-up of consolidated bottoms, of
organic or inorganic origin, and which top is no
deeper than 30 m from the surface in the lowest tide
known for that geographic area. For the fish fauna
named as “reef fish”, the ecological niche also
includes the sandy and/or rubble bottom
immediately adjacent to a distance of 20 m from the
ecotone. Thus, any fish species that uses the reef or
its adjacencies for any activity, including shelter,
feeding, reproduction, growth, cleaning or passage,
is considered as reef fish.

The richness of common names for all reef
species was calculated in terms of synonyms
(number of common names for each species). An
indication of the degree in which one fish species
shares the same name (homonyms) was also given.
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For comparison purposes, this analysis was
performed for all reef or reef-associated fish species
and compared with other fish species.

The analysis of the common names included
origin of names, descriptors used in the core of the
name and as first and second modifiers, relation to
commercial importance and size. The origin of the
names was defined based on Tibiri¢a (1984), Bueno
(1998), Ferreira (1999), and Cunha (2001).
Information on habitat, fish size, and English
common name was obtained from FishBase (Froese
& Pauly 2008) and local commercial importance
from Carvalho-Filho (1999), Szpilman (2000),
FISHTEC (2003), Espirito Santo (2005), Gasparini
et al. (2005), and SEAP/PROZEE/IBAMA (2006).
Commercial importance was defined based on the
interest for food consumption and/or for aquarists.
Catch data were obtained from an extension of the
database compiled by Freire (2003), based on
national bulletins, and represent an average for the
period from 1995 to 2000.

For the standardization of common names, a
unique name was chosen using an initial list of
species with only one name available. Then, we
dealt first with species having increasingly higher
richness of common names, i.e., with species with
only 2 common names, 3, 4, and so on. Emphasis
was given in the first stage to species of commercial
importance, which would contribute to improvement
in the recording system of catch statistics. In cases
where names were not available, they were
borrowed from the list of Portuguese names
assembled by Sanches (1989), translated from other
languages to Portuguese, or created based on the
criteria used for existing names. We also made use
of criteria defined in Robins et al. (1991) for North
American fishes (updated in Nelson et al. 2004).
Preference was given to simple and descriptive
names. Names tied to scientific names, the ones that
include the word ‘common’, and names that honour
people or were offensive were avoided. The spelling
available in the most widely used Portuguese
dictionary in Brazil — Aurélio (Ferreira 1999) was
used. Two additional criteria were used: no inclusion
of hyphens (to avoid different spellings) and
capitalization of the first letter of the common name.
Names that have been cited in more publications and
used in more Brazilian states were given priority.
Finally, the diversity of origin languages was kept as
much as possible, including native and African
languages.

Results
Quantifying the richness of the common
names. No common name was found for 175 out of

the 547 fish species recognized as reef or reef-
associated. It is worth pointing out that about 41% of
those were not associated with any English name,
according to FishBase. Many of the unamed species
were criptic (76 out of 117 criptic species) or
nocturnal (6 out of 10).

The degree of synonymy among reef species
was very high, with 7.2 names per species in average
(excluding those unnamed species). This degree will
probably get higher the more sources of names are
used in the database. Reef species had a higher
degree of synonymy as evidenced by a higher
number of species with more names and lesser
number of species with only one name (Fig. 1). For
criptic species, the degree of synonymy was much
lower: 2.8 names per species in average. One has to
consider that these mean values actually represent
minimum averages of names’ richness, as they will
probably increase the more sources are incorporated
in the names’ database.

—e— Reef

a) 140
120
100

80
60
40
20

0

0 5 10 15 20 25 30 35
Number of common names

b) 10000 ¢
1000 -
100 |

10

1
0o 2 4 6 & 10 12 14 16 18 20
Number of species

Figure 1. Nomenclatural richness of Brazilian marine

fishes (reef and other non-reef species): a) frequency of

scientific species that have one to forty-six common

names (synonymy); b) frequency of common names that

correspond to one to twenty scientific species
(homonymy).

Three species presented 30 or more common
names: Opisthonema oglinum (38), Carangoides
crysos (34), and Bathygobius soporator (30). Details
on the complexity of names (and synonymy) are
presented for one species, C. crysos (Fig. 2). Note
that some of these names are only different spellings
of the same word: garujuba, guarajuba, and
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garajuba; guaracu and guaracu; guaraguma,
guarassuma, and guaraxuma; and xarelete, xalerete,
xerelete, xererete, and xereleté. Nine of these
common names were associated with records in
fishery statistics (according with the database
compiled by Freire, 2003): garajuba, gragainha,
guaricema, guaracema, xaréu, taguara, xerelete,

Non-commercial names

xixarro, and solteira (Fig. 2). Twenty-five of them
were not associated with any catch record. Sixteen
out of the 34 names were related to no other species
than C. crysos: cavaca, chumberga, garajuba preta,
garujuba, guaragu, guaracu, guarainha, guaraxuma,
xalerete, gragainha, taguara, xaréu dourado, xaréu
pequeno, xererete, xereleté, and xumberga.

Commercial names

l { Carangoides crysos {34} I
[ Cavaca [0] | [carpau[in — Garajuba (1854)[4] _[¢—
Cavaco[l] Oligoplites saurus {15} | Aspistor luniscutis {36} Gragainha (2) [0] <
i <
5[ Chumberga [0] I Guaricema (802)[3]
< Guaracema (289)[2] [
Garajuba preta [0] | s carangoides bartholomaei {3} [€—4 D -0— ‘
Garujuba [0] - { carangoides ruber (3} | o | Xaréu (3195) [4] =
<— ﬁl Chloroscombrus chrysurus {16} |
Guarajuba [3] 1 D— Taguara (9)[0] <
Caranx latus {16 D— —P—
Guaragu [0] {6} b b Xerelete (1992) [2] I(—
G [0] P 0000 T Xi (2860)[7]
T — o {am e
<—-P--P-O-
b b - ):>] Selar crumenophthalmus {10} I DD :
—)l Guarainha [0] Solteira (85) [5]
%I Trachurus lathami {6}
1 | Oligoplites saliens {11} |
—>l Decapterus macarellus {11} | Oligoplites saurts (157 |
—>| Guarassuma [1] ﬁ| Decapterus punctatus {7} Paronasignata {14} |
—)I Xarelete [3] | —>{ Eucinostomus gula {13} | [ Trachinotus carolinus {19} |
—> -
—>| Guaraxuma [0] 3{ Caranxlugubris {7} HI Thyrsitops lepidopoides {4} I [ Trachinotus marginatus {2} |
p—( Q- -
Xalerete [0] 5| Caranxhippos {21} E p— Xaréu dourado [0]
Manezinho [1] - B Xaréu pequeno [0]
i — O—]
. Alectis ciliaris {23 |Hem|caranxamblyrhynchus {7} I—( Xererete [0]
Xaréu branco [4]
| Pseudocaranx dentex {2} i E Xereleté [0] |e
| Xaréuamarelo [1] L [Xaréuxixa[1] | [Xixaro pintado[1] ] [Xumberga [0] g

Figure 2. Portuguese common names associated with Carangoides crysos in Brazil. Names associated with catch
records are presented in the top-right. Mean annual catches (only for years with positive record) for commercial names
are presented in parentheses (tonnes).The number of additional species associated with each common name is presented
in brackets. The number of common names associated with each species (besides the ones shown) is presented in
braces. Gray boxes indicate common names not related to any species other than C. crysos.

Origin of the common names. The highest
number of common names used to describe
Brazilian reef or reef-associated fishes come from
Latin (37%), followed by Tupi/Tupi-Guarani (30%),
and Brazilianism (15%) (Table I). Brazilianism is
defined as ‘word created by Brazilians’ (Ferreira
1999). Spanish, Greek, Arabic, and African together
represent 15% of all names. Native languages
correspond to 1% of all names and may include
Tupi/Tupi-Guarani. However, the sources used did
not indicate the specific language. One should
consider that there are about 187 living native
languages in Brazil, some of them spoken by only a
dozen of people (SIL International, 2008). The
influence of African languages in this field is very
low compared to other fields.

Table 1. Origin of the common names of reef
Brazilian fishes.

Origin Count %
Latin 898 37
Tupi/Tupi-Guarani 717 30
Brazilianism 329 14
Spanish 121 5
Greek 114 5
Arabic 79 3
African 48 2
Native 29 1
Others 84 3
Total 2419 100

Descriptors used for the names. Names of
Brazilian fishes are formed by a single word or by a
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composite of up to four words. The first word (or
core) represents mainly primary lexemes, followed
by non-fish animal, morphology, plant, person
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(generic), color pattern, behavior, and person
(specific) (Fig. 3). Taste/smell, habitat/ecology, size,
and locality/area are not commonly used as core.
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Figure 3. Relative frequency of each descriptor used in the core, modifier 1 and modifier 2 for reef and reef-associated

Brazilian fishes.

Effect of commercial importance and
size. Species of commercial interest had an average
of 8.2 common names per species and non-
commercial species had a lower synonymy rate
(4.6). Figure 4 indicated that species of no
commercial interest were usually small and had less
than 15 names per species (with Bathygobius
soporator being an exception, with 30 common
names). Species of commercial interest were larger

for Opisthonema oglinum. It is interesting to point
out that very large species had few names resulting
in an asymmetry in the relationship between degree
of synonymy and size. A total of 68% of the species
with no common name for which size information
was available were smaller than 0.20 m. Only seven
species with no name were larger than 1 m:
Callechelys bilinearis, Channomuraena vittata,
Himantura schmardae, Mobula japonica,  Mobula

and had a wider range of names. Many species had ~ tarapacana, Mobula thurstoni, and Muraena
more than 15 names, with a maximum of 38 names Melanotis.
40 1
:
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Figure 4. Relationship between the number of common names and the maximum size of each reef species. Closed
diamonds indicate species of no commercial interest and open squares indicate commercial species (food or aquarium
trade). Note that one non-commercial species 20 m long (with three common names) was removed from the graph to
better represent the remaining species (Rhincodon typus) .
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A total of 87 species included in this
database are in the ornamental trade. These species
were associated to a mean number of 4.8 common
names, which was smaller than the average of

7.2 for reef species in general. These species were
mainly smaller than 1 m and those species with
no common name were very small (6-10 cm;
Fig. 5).
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Figure 5: Relationship between the number of common names and the maximum size of each reef fish species for

ornamental trade.

Standardization of common names. Only
seven species of Brazilian reef fishes had a
unique common name that refers to no other
species in the database compiled here (Table II).
The remaining species had more than one
common name or shared the same name with
other species. To overcome this confusion, a list

was created containing all names linked to
each species and a unique common name was
proposed for each one of the 547 reef species
occurring in Brazil (Table III). These unique
names indicate that only one common name was
used for each species and that name was not shared
with any other species.

Table I1. List of reef species presenting one unique common name in Brazil, based in the sources presented

here and included on NAMEDAT.

Species

Portuguese name

English name

Carcharhinus signatus
Conger triporiceps
Dactyloscopus tridigittatus
Entomacrodus vomerinus
Haemulon chrysargyreum
Muraena retifera
Negaprion brevirostris

Cag¢do noturno
Congro dentao
Tanduju mirim
Macaco pérola

Cagdo limao

Cocoroca boquinha
Moréia de roseta

Night shark
Manytooth conger
Sand stargazer
Smallmouth grunt
Reticulate moray
Lemon shark

Discussion

The degree of synonymy was high among
reef species in Brazil. This corroborates one of the
Berlin’s principles: species that are more visible
(such as reef species) are more prone to be named
(Berlin 1992). However, several reef species had no
name, which indicates that not only the habitat,
associated to the ease of access, is important in the
naming process. Other factors also play a role and
are discussed below.

Commercial importance has been stated
as one of the Berlin’s attributes leading to the

naming process of plants and animals (Berlin
1992). It is related to the utilitarian concept
defended by Hunn (1982), and was demonstrated
for Philippines fishes by Palomares & Pauly
(1999) and for Brazilian marine fishes by
Freire & Pauly (2005). We analyzed the influence
of the commercial importance on the richness
of common names of reef fish species occurring
in Brazil and found that the degree of synonymy
is much higher for commercialspecies (8.2
names per species) than for non-commercial
species (4.6).
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Thus, there is an impact of the diversity of names
when trying to assess how fisheries affect the
resources (see, p. ex., Freire & Pauly 2005). Species
commercialized among aquarists were associated to
4.8 common names each, which was smaller than
the average of 7.2 for reef species in general. This
probably occurs because these species are mainly
exported (Monteiro-Neto et al. 2003) and their
English names are commonly used in the
international market.

Size is another factor leading to the richness
of fish names (one of the Berlin’s attributes).
According to Hunn (1999), larger species have more
names. The author presented evidence for several
groups: mammals, birds, fishes and even plants.
However, his evidence was based on rather poor
regression fits. We showed here that species of
intermediate size are more prone to be named and
the richness of names decrease for the largest
species.

Even though the richness of names is
important from the cultural point of view, it poses
problems when dealing with regional or national
scales. Problems are similar to the evidenced by the
use of synonyms of scientific names and raise from
the fact that we do not know what we are referring to
(see, p.ex., Minelli 1999). The correct identification
of species is a sine qua non condition to proper
assess the effect of fishing on the local biodiversity.
The use of the national official list of common
names proposed here would be appropriate
whenever species are dealt with in a national context
(in scientific publications or reports), in catch
statistics, and/or in legislation, just to represent the
species with a name more accessible to the general
public than the scientific name. For those cases
where the species are dealt in a more local context,
their local names should be used as usual and thus,
the original richness of names is kept. The proposed
unique names are not intended to replace local
names, which reflect all the knowledge local
communities have about their local resources, but
represent only names to be used at a national scale,
chosen based on well-established criteria from the
array of existing names. The same procedure could
be used for all the other marine and freshwater
species.
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