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ABsTRACT —The aim of this study was to characterize the composition and ecological diversity of the ichthyofauna from
the Namorados Dam, in the semi arid region of Paraiba, northeastern Brazil. Samples were collected between January
2006 and July 2007, in morning and afternoon shifts, using different fishing gear. Ecological diversity was calculated
using diversity indexes of Shannon-Wiener (H'), richness (D') and evenness ('), using the average abundance of the
species. 176 individuals were collected throughout the analyzed period, being represented by 2 orders, 4 families of 5
species. With the exception of January 2006, the composition did not show specific changes, with equal predominance
of the species Cichlassoma orientale and Steindachnerina notonota. Throughout the period of 2007, the prevalence was of
the Order Perciformes, with dominance of the species C. orientale, which may have been caused by a population decline
of Oreochromis niloticus. The lower diversity observed (H'=0,46) was due to the lower species richness (3) and the
predominance of the species C. orientale in the same period. During the rainy seasons of 2006 and 2007 low diversity
indexes were registered (H'=0,60 e H'=0,46) due to lower species richness (2 and 3), and dominance of O. niloticus and
C. orientale. The dry season presented an average diversity of H'=0,90, which corresponds to a slight increase in species
richness (5). We conclude that in this environment there is a weak annual variation in the fish assemblage, as well as in
the species richness associated with seasonality of the region
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COMPOSICAO E DIVERSIDADE ECOLOGICA DA ICTIOFAUNA DO ACUDE NAMORADOS, SEMI-ARIDO PARAIBANO, BRASIL

Resumo — Objetivou-se com este trabalho, caracterizar a composicao e a diversidade ecologica da ictiofauna do Agude
Namorados, no semiarido paraibano, Nordeste brasileiro. As coletas foram realizadas entre os meses de janeiro de 2006
e julho de 2007, nos turnos da manhi e tarde, utilizando-se diversas artes de pesca. Para a diversidade ecologica foram
calculados os indices de diversidade de Shannon-Wiener (H'), riqueza especifica (D') e equitabilidade (J'), utilizando-
se a abundancia média das espécies. Foram capturados 176 individuos em todo o periodo analisado, representados por
2 ordens, 4 familias de 5 espécies. Com excecio do més de janeiro de 2006, a composi¢do ndo apresentou alteragdes
especificas, com igual predominancia das espécies Cichlassoma orientale e Steindachnerina notonota. Em todo o periodo de
2007, predominou a Ordem Perciformes, com dominéncia da espécie C. orientale, possivelmente, ocasionada pela redugao
populacional de Oreochromis niloticus. A menor diversidade observada (H'=0,46) foi dada pela menor riqueza de espécies
(3) e a predominéncia da espécie C. orientale neste mesmo periodo. Durante os periodos de chuva de 2006 e de 2007
registraram-se baixos indices de diversidade (H'=0,60 e H'=0,46) levados por uma menor riqueza de espécies (2 e 3), e
dominéncia de O. niloticus e C. orientale. Diferentemente do periodo de estiagem que apresentou uma diversidade média
(H'=0,90), correspondida por um ligeiro aumento na riqueza de espécies (5). Concluiu-se que neste ambiente ha pouca
variagdo anual entre as assembleias de peixes, assim como pequena riqueza de espécies associada a sazonalidade da regiao.

PALAVRAS-CHAVE: BIODIVERSIDADE; PEIXES; CARIRI PARAIBANO.
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Composicion y diversidad ecolégica de la ictiofauna del Embalse Namorados, semi-arido de Paraiba, Brasil

REsuMEN - El objetivo de este estudio fue caracterizar la composicion y diversidad ecologica de la ictiofauna del Embal-
se Namorados, semi-arido de Paraiba, Nordeste de Brasil. Las muestras fueron realizadas entre los meses de enero de
2006 y julio de 2007, en la mafiana y tarde turnos, utilizando diferentes artes de pesca. Para la diversidad ecologica se
calcularon los indices de diversidad de Shannon-Wiener (H’), la riqueza especifica (D’) y equitatividad (J’), el uso de la
abundancia media de las especies. Se capturaron 176 individuos en todo el periodo de estudio, representado por 2 or-
denes, 4 familias de 5 especies. Con la excepcion de enero de 2006, la composicion no mostréd cambios especificos, con
la misma prevalencia de las especies Cichlassoma orientale y Steindachnerina notonota. A lo largo del periodo de 2007, pre-
dominaron Orden Perciformes, con predominio de la especie C. orientale, posiblemente causados por la reduccion de
la poblacion de Oreochromis niloticus. El observado una menor diversidad (H’=0,46) fue dada por la riqueza de especies
menores (3) y la prevalencia de la especie C. orientale el mismo periodo. Durante los periodos de lluvia, 2006 y 2007 se
registraron bajos niveles de diversidad (H’=0,60 y H’=0,46), dirigido por una menor riqueza de especies (2 y 3), y el
dominio de O. niloticus y C. orientale. La diferencia de la sequia, que tuvo una diversidad media (H’= 0,90), acompanado
de un ligero aumento en la riqueza de especies (5). Se concluyo que en este entorno hay poca variacion anual entre las
asambleas de peces, cuanto ya suya riqueza de especies asociadas a la estacionalidad de la region.

PALABRAS CLAVE: Biodiversidad; Peces; Cariri de Paraiba.

INTRODUCTION

Water is a natural resource essential to human life, providing a leading role for life
support in different ecosystems. Water is a World Heritage Site and various activities related
to the development underlie the use of water resources. Brazil holds about 15% of the water
available on the planet and is privileged in terms of water availability. However, what we see is
an increased use of water for various human activities, caused by population growth (Marinho
2009).

According to Tundisi (1999), changes in the quantity, distribution and quality of water
resources threaten human survival and other species on the planet.The economic and social
development of countries is based on good water availability and the ability to conserve and
protecte it.

The water bodies in various regions of the world have shown a significant reduction in the
diversity of native fish, due mainly to habitat degradation, overfishing of stocks and introduction
of exotic species, which together cause the disintegration of communities or even local extinction
of native species. Despite the great diversity of fish, it is estimated that this group has lost about
20% of its global diversity (Fernando 1991, Latini 2001).

The Neotropical region has the greatest diversity of fish on our planet. It is ironical that Brazil
is among the countries that received the largest amount of exotic species (25,3% of the world total).
Brazil maintains the highest occurrence of such introductions in order to increase fish production,
to enhance sport fishing, and as food supply for the local population (Agostinho 1996).

According Britski et al. (1984), internal waters of Brazil occupy a flooded area of
approximately three million hectares. They estimate that these environments are inhabited by
thousands of species of fish. However, the evaluation and understanding of this rich diversity is
negatively affected by incomplete knowledge of their bioecology (Menezes 1996).

Among the micro-regions from the Brazilian Northeast, the arid or semi arid regions suffer

major limitations of their water resources, due mostly to low rainfall indexes and high evaporation
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rates of its waters (Marinho 2009). According to Lazzaro et al. (2003), this region is characterized
by having heavy rainfall concentrated in a few days a year, distributed in time and space, and often
be plagued by the drought phenomenon.

According to Medeiros (1999), these events play an important role in the organization and
functionality of these ecosystems. They provide novel survival strategies for species, generating
intra and inter-specific competition, changes in the structure of populations, as well as the
availability of natural resources.This makes the fish true environmental indicators, contributing
to the characterization of fish populations.

Aquatic ecosystems of the caatinga are represented by different groups of typical Neotropical
fish, although they are far less diversified compared to other environments due to historical
processes of allopatric speciation held by marine transgressions, semi arid climate expansions,
reordering drainage networks and ecological processes. These processes together determined the
adaptation of the species to climate change, to the hydrological regime of the region, and also to
anthropogenic processes. These involve mainly the introduction of exotic species, which possibly
led to changes in the original composition, causing local or generalized extinctions (Rosa et al.
2005).The complete lack of water in most aquatic semi arid environments can be, also, the reason
for the low diversity of species in these regions.

According to Angermeier & Karr (1984) the knowledge of diversity, especially of the fish
assemblages and their spatial and temporal variation patterns, is of great importance to assess the
environmental quality, since fish occupy different positions in the food web., But it is also essential
to identify environmental responses to the impacts caused by human activities, in addition to
providing subsidies for the regulation of water resources use, enabling the development of
alternatives to minimize the degradation of the rivers.

It thus becomes necessary to characterize the diversity and composition of the ichthyofauna
in Namorados Dam, located in the semi arid region of Paraiba (Brazil). This ecosystem is of great

important for the economy and sustainability of the region.

MATERIAL AND METHODS
Place (yr stud)/

The study was conducted in the Namorados Dam, a part of the sub-basin of the Taperoa
River in the State of Paraiba.

The sub-basin of the Taperoa River (Figure 1) is inserted into the large River Basin of the
Paraiba River, which presents a maximum capacity of 42.447.106m’ (AESA 2015).

The semi arid region of Paraiba has a climate of the BSh type, hot semi arid with summer
rains (maximum annual rainfall of 400-450 m’/year), and average air temperature of 25 °C
(AESA 2015).

The dry season is variable, reaching a period of 8 to 9 months per year (April to December),
with prolonged drought periods that lead to greater evaporation and considerably reducing the
water volume (Nimer 1979), significantly interfering in the hydrology of the region.
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Figure 1 - Location of the sub-basin of the River Taperoa, semiarid of Paraiba

The Namorados Dam is located between the coordinates 7°23’64”S and 36°31’80”W, in the
municipality of Sio Jodo do Cariri and has a maximum capacity of water accumulation 2.118.980
m? (AESA 2015, LMRS/PB 2015, Google Earth) (Figure 2).

Figure 2 - (A) Location of the Namorados Dam. (B) Parcial view of the Namorados Dam
in the dry period. Source: Google Earth. Photo: Randolpho S. Aratjo Marinho

Methodology

Samples were collected between the months of January 2006 and July 2007, in morning
and afternoon shifts, using cast nets (mesh 15 and 30 mm) and gillnets (mesh 15, 20, 25, 35 and
40 mm) between adjacent knots.

Collection of samples were labeled on-site, placed in plastic bags, kept in a cooler with
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ice packs and were transported to the Aquatic Ecological Laboratory, Systematic and Ecology
Department, Center of Exact and Nature Sciences, at the Federal University of Paraiba (LABEA/
DSE/CCEN/UFPB). In laboratory, after screening, the taxonomic identification of the collected
species was donr, based on Britski et al. (1984), Ploeg (1991), Vari (1991), Nelson (1994),
Nakatani et al. (2001).

Some representatives of each species were fixed in formalin 10%, preserved in alcohol
75%, and subsequently cataloged in the Ichthyological Collection of UFPB.

Determination of the ecological diversity

To determine the ecological diversity the diversity indexes of Shannon-Wiener (H’), of
species richness (D) and evenness (J”) were calculated, using the average abundance of the species
collected at the study site.

According to Pinto-Coelho (2000), the diversity index of Shannon-Wiener reflects two
basic attributes: the number and the evenness of species, assuming that all individuals are sampled
randomly, and that all species are represented in the sample.

To determine the richness, we used the Margalef index (D’), based on the relationship
between the number of species identified and the total number of individuals collected (Pinto-
Coelho 2000).

The indexes mentioned above were obtained through of the software GW-Basic v.3.23
(Ludwig & Reynolds 1988).

REsuLTs AND DiscussioN

Composition of the ichth)ayrauna

The environment analyzed in this study showed different patterns of diversity of the
ichthyofauna on the seasonality and on the periods.

A total of 176 individuals were collected in the Namorados Dam throughout of the studied
period, resulting in the identification of 2 orders, 4 families of 5 species (Table 1).

With the exception of January/2006 (rainy season), the composition of the ichthyofauna of
the Namorados Dam did not present specific changes., The species C. orientale and S. notonota were
equally prevalent in cach analyzed month (Figure 3).

The dominance of C. orientale throughout the period of 2007 may be related to the population

reduction of the species O. niloticus, caused by interspecific competition.
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Table 1 - Taxonomic list of the ichthyofauna collected of the Namorados Dam in the period

from January 2006 to July 2007.

ORDER FAMILY SPECIES POPULAR NAME
Characidae Astyanax bimaculatus (Linnaeus, 1758) Piaba
L Steindachnerina notonota (Miranda-Ribeiro, Saguiru
Characiformes ~ Curimatidae
1937)
Traira

Erythrinidae Hoplias malabaricus (Bloch, 1794)

Oreochromis niloticus (Linnaeus, 1978)

Perciformes Cichlidae

Cichlassoma orientale (Swainson, 1839)

Tilapia Nilotica

Cara

With the exception of January/2006 (rainy season), the composition of the ichthyofauna
of the Namorados Dam did not present specific changes.,The species C. orientale and S. notonota

were equally prevalent in each analyzed month (Figure 3).

The dominance of C. orientale throughout the period of 2007 may be related to the population

reduction of the species O. niloticus, caused by interspecific competition.

Figure 3 - Relative abundance of the composition of the ichthyofauna from the Namorados Dam,

Sao Joao do Cariri, semi-arid of Paraiba
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The Neotropical ichthyofauna is rich in species of the orders Characiformes and Siluriformes,
which generally include most species of existing fish assemblages in various ecosystems (Lowe-
McConnell 1987).

Most individuals collected in the Namorados Dam, mainly in the dry season, represented
the order of the Characiformes, corroborating with the results found by Cardoso et al. (2012),
in pools of an intermittent river of the semi arid of Paraiba, as well as by Hoffmann (2005) in the
reservoir of the UHE Mackenzie Engineering School (Capivara), Paranapanema River, Upper
Parana River watershed. Similar results were also found by Teixeira (2005) in studies conducted
in the River Paraiba do Sul.

The prevaialnce of Characidae and Curimatidae families among the Characiformes is due to
a wide distribution of its species in freshwater. This family includes most fish species of interior
waters in Brazil (Britski 1972). In addition, there is a great predominance of species of small size
and/or able to complete the life cycle in lentic environments, as shown by Agostinho (1992),
Araujo & Santos (2001), and Orsi et al. (2002).

The rainy season in the dam showed higher species richness, probably due to the large input
of organic matter and sediments originating from the soil leaching by rain, thus providing greater
food supply, and causing an increase in the diversity of habitats (Barbiere & Kronemberg 1994).
Furthermore, the water level reach the marginal vegetation and make available shelters and
habitats structurally more complex for the fishes.

Agostinho etal. (2007) reported that in Brazilian reservoirs, about 85% have a total richness
of less than 40 fish species, and almost half are between 20 and 40, averaging around 30 species
per reservoir. Few were those with more than 80 species. .

Similar results were found by Luiz et al. (2003), who studied the ichthyofauna of a reservoir
from Alagados region in Parana State, where they registered a low number of species. Astyanax

scabripinnis paranae was dominant, representing about 86% of the total captured individuals.
Ecological diversity of the ichthyofauna

The ecological diversity in the Namorados Dam presented variations between the indexes
and the seasonality of the region.

During rainy periods of 2006 (January) and 2007 (February) were registered low diversity
indexes (H’=0,6 and H’=0,46, respectively) leading to a lower species richness (2 and 3) with
dominance of O. niloticus and C. orientale in this period, with evenness index of ]’=0,69.

During drought periods (October/2006 and July/2007) the diversity index (H’=0,96
and H’=0,85, respectively) was higher than in the rainy season, which corresponded to a slight
increase in the species richness (5) in the period of July 2007, with evenness index of ]’=0,7.

The diversity indices of Namorados Dam differed from those obtained by Marinho (2006)
and Marinho et al. (2007) in this same environment, between 2005 and 2006.They found higher
diversity indexes during the rainy season (H’=1,2), when 7 species were identified, while in the

dry season 5 species were recorded, with a lower index (H=0,6) during the same period.
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Figure 4 - Diversity indexes of the ichthyofauna from Namorados Dam, Sao Joao do Cariri,
Paraiba semi arid

CONCLUSION

We conclude that the Namorados Dam is represented by a small ichthyic richness, with 5
species represented. A variation in the composition throughout the study period was found, 2
(January 2006 and February 2007) to 5 species (July 2007) being recorded.

The 5 recorded species were simultaneously present only in July, 2007.

In the end of the rainy period the highest richness and diversity indexes were recorded.

Dominance in different periods by Cichlassoma orientale and Steindachnerina notonota was

observed.

A CKNOWLEDGEMENTS

We thanks the CNPq by the support to Randolpho Savio Marinho, through a master
scholarship and the financial support for the project PELD Caatinga: Estrutura e funcionamento.

We also thanks Prof. Dr. Ricardo Rosa for fish taxonomic help, and the Aquatic Ecology
Laboratory for logistic support.

REFERENCES

AESA. 2015. Agéncia Executiva de Gestio das Aguas do Estado da Paraiba. Available at:
<http://www.aesa.pb.gov.br/>. Accessed: Sep 2, 2015.

Agostinho AA. 1992. Manejo de recursos pesqueiros em reservatorios. In: Agostinho AA, Bene-
dito-Cecilio0020E. (Eds), Situagcao atual e perspectivas da ictiologia no Brasil, Docu-
mentos do IX Encontro Brasileiro de Ictiologia, Maringa: Editora da Universidade Estadual de
Maringa, p. 106—121.

Agostinho AA, Gomes LC, Pelicice FM. 2007. Ecologia e manejo de recursos pesqueiros
em reservatorios do Brasil, Maringa: Editora da Universidade Estadual de Maringa, 501 p.

GAIA SCIENTIA (2016). VoLuME 10(4): 671-680.

678



ISSN 1981-1268 Composition and ecological diversity... MARINHO ET AL. (2016)

Agostinho AA, Julio Jr. HE. 1996. Ameaga ecologica: peixes de outras aguas. Ciéncia Hoje,
21(124): 36-44.

Angermeier PL, Karr JR. 1984. Fish communities along environmental gradients in a system of

tropical streams. Environmental Biology of Fishes, 9: 117-135.

Araujo FG, Santos LN. 2001. Distribution of fish assemblages in Lajes reservoir, Rio de Janeiro,
Brazil. Brazilian Journal of Biology, 61(4): 563-576.

Barbiere EB, Kronemberg DMP. 1994. Climatologia do litoral sul-sudeste do Estado do Rio de
Janeiro. Cadernos de Geociéncias, 12: 57-73.

Britski HA. 1972. Peixes de agua doce do Estado de Sao Paulo — Sistematica. In: Poluigio e
Piscicultura, Sao Paulo: Faculdade de Satide Publica, Universidade de Siao Paulo, Instituto de
Pesca, p. 79-108.

Britski HA, SatoY, Rosa ABS. 1984. Manual de identificagiao de peixes da regiio deTrés
Marias, 3rd ed., Brasilia: CODEVASE, 115 p.

Cardoso MML, Souza JERT, Crispim MC, Siqueira R. 2012. Diversidade de peixes em pogas de

um rio intermitente do semiarido paraibano, Brasil. Biotemas, 25(3): 161-171.

Fernando CH. 1991. Impacts of fish introductions in Tropical Asia and America. Canadian
Journal of Fisheries and Aquatic Sciences, 48(S1): 24-32.

Hoffmann AC, Orsi ML, Shibatta OA. 2005. Diversidade de peixes do reservatorio da UHE Es-
cola Engenharia Mackenzie (Capivara), Rio Paranapanema, bacia do alto rio Parana, Brasil, e a
importancia dos grandes tributarios na sua manutengao. Iheringia, Série Zoologia, 95(3):
319-325.

Latini AO. 2001. O efeito da introducgao de peixes ex6ticos nas populagdes nativas
de lagoas do Parque Estadual do Rio Doce, MG, Dissertagiao de Mestrado, Universidade
Federal de Minas Gerais, Belo Horizonte, 62 p.

Lazzaro X, Bouvy M, Ribeiro-Filho RA, Oliviera VS, Sales LT, Vasconcelos ARM, Mata MR. 2003.
Do fish regulate phytoplankton in shallow eutrophic Northeast Brazilian reservoirs?. Freshwa-
ter Biology, 48(4): 649—668.

LMRS/PB 2015. Laboratoério de Meteorologia, Recursos Hidricos e Sensoriamento

Remoto da Paraiba. <http://pmtcrh.cptec.inpe.br/livro/nucleo_paraiba.shtml>. Accessed:
Sep 2, 2015.

Lowe-McConnell RH. 1987. Ecological studies in tropical fish communities, Cambridge:
Cambridge University Press, 382 p.

Ludwig JA, Reynolds JF. 1988. Statistical Ecology: A Primer on Methods and Comput-
ing, New York: ] Wiley & Sons, New York, USA, 337 p.

Luiz EA, Gomes LC, Agostinho AA, Bulla CK. 2003. Influéncia de processos locais e regionais nas
assembléias de peixes em reservatorios do Estado do Parana, Brasil. Acta Scientiarum: Biolo-
gical Sciences, 25(1): 107-114.

Marinho RSA. 2006. Biodiversidade de peixes do agude Namorados, bacia do rio Ta-
peroa, semi-arido paraibano, Relatorio de Estagio Supervisionado I, Universidade Federal
da Paraiba, Jodo Pessoa.

GaIA SciENTIA (2016). VoLumE 10(4): 671-680.

679



ISSN 1981-1268 Composition and ecological diversity... MARINHO ET AL. (2016)

Marinho RSA. 2009. Caracterizagao da ictiofauna de dois ambientes aquaticos do
semi-arido paraibano, Trabalho de Conclusio de Curso, Graduagiao em Ciéncias Biologicas,

Universidade Federal da Paraiba, Joao Pessoa.

Marinho RSA, Silva AS, Montenegro AKA, Torelli JER, Crispim MC. 2007. Biodiversidade de
peixes do Agude Namorados, Bacia do rio Taperoa, Semiarido Paraibano. In: XVI Encontro

Brasileiro de Ictiologia, Itajai: Livro de Resumos.

Medeiros ESF. 1999. Efeitos das perturbages hidrologicas na diversidade, estabilida-
de e atividade reprodutiva de peixes em rios intermitentes do semi-arido brasilei-
ro, Dissertagao de Mestrado, P6s-Graduagao em Ciéncias Biologicas, Universidade Federal da

Paraiba, Joao Pessoa.

Menezes NA. 1996. Padrdes de distribui¢ao da biodiversidade da Mata Atlantica do Sul e Sudeste
brasileiro: peixes de agua doce. In: Workshop sobre padrées de Biodiversidade da Mata
Atlantica do Sudeste e Sul do Brasil, Conservation International do Brasil, Funda¢ao Biodi-
versitas, Fundagdo S.0O.S Mata Atlantica & Fundagio André Tosello, Campinas.

Nakatani K, Agostinho AA, Baumgartner G, Bialetzki A, Sanches PV, Makrakis MC, Pavanelli CS.
2001. Ovos e larvas de peixes de agua doce: desenvolvimento e manual de identifi-
cagao, Maringa: Editora da Universidade Estadual de Maringa. 378p.

Nelson JS. 1994. Fishes of the world, New York: ] Wiley & Sons, New York, USA, 600 p.

Nimer E. 1979. Climatologia do Brasil, vol. 4, Rio de Janeiro: Instituto Brasileiro de Geografia
e Estatistica (IBGE), Superintendéncia de Recursos Naturais e Meio Ambiente (SUPREN), 421p.

Orsi ML, Shibatta OA, Silva-Souza AT. 2002. Caracterizagao biologica de populagdes de peixes do
rio Tibagi, localidade de Sertanopolis. In: Medri ME, Shibatta OA, Bianchini E, Pimenta JA (Eds),
A Bacia do RioTibagi, Londrina: Edi¢ao dos Editores, p. 425432,

Pinto-Coelho RM. 2000. Fundamentos em Ecologia, Porto Alegre: Editora Medica, 252 p.

PloegA. 1991. Revision of the South American cichlid genus Crenicichla Heckel, 1840,
with description of fifteen new species and considerations on species groups, phy-
logeny and biogeography, Amsterdam: Academisch Proefshrift, Universiteit van Amster-
dam, 153 p.

Rosa RS, Menezes NA, Britski EA, Costa WJEM, Groth E. 2005. Diversidade, padrées de distri-
bui¢do e conservagao dos peixes da Caatinga. In: Leal IR, Tabarelli M, Silva JMC (Eds), Ecologia
e Conservagao da Caatinga, 2nd ed., Recife: Editora Universitaria, Universidade Federal de
Pernambuco, 822 p.

Teixeira TP, Pinto BCT, Terra BF, Estiliano EO, Gracia D, Araujo FG. 2005. Diversidade das as-
sembléias de peixes nas quatro unidades geograficas do rio Paraiba do Sul. Theringia, Série
Zoologia, 95(4): 347-357.

Tundisi JG. 1999. Limnologia no seculo XXI: perspectivas e desafios. In: Conferéncia de abertura,

VII Congresso Brasileiro de Limnologia, Florianopolis: Instituto Internacional de Ecologia, 24 p.

Vari RP. 1991. Systematics of the Neotropical Characiform genus Steindachnerina
Fowler (Pisces: Ostariophysi), Smithsonian Contributions to Zoology, n. 507. Washington:

Smithsonian Institution Press, 118 p.

GAIA SCIENTIA (2016). VoLuME 10(4): 671-680.

680



	_GoBack
	home
	_GoBack
	_GoBack
	tx
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK5
	OLE_LINK6
	OLE_LINK9
	OLE_LINK10
	OLE_LINK7
	OLE_LINK8
	_GoBack
	tx
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	ecxyui_3_16_0_1_1424737627061_49371
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_30j0zll
	_1fob9te
	_3znysh7
	_2et92p0
	_tyjcwt
	_3dy6vkm
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	top1
	_GoBack
	_GoBack
	_GoBack

