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Abstract: The Seridé/Borborema region is located between the States Paraiba and Rio Grande do Norte
and a priority area for conservation of the Caatinga. This region is under the hydrological influence of the
middle portion of Piranhas-Agu River basin. Previous systematic inventories of the ichthyofauna of this
Caatinga’s area are not significant. The Caatinga fish fauna is threatened due the advancement of historic
anthropogenic activities, mainly agricultural. Furthermore, another relevant aspect is the recent
governmental decision of transferring water from Sdo Francisco River to other Northern river basins,
which includes the Piranhas-Ag¢u basin. This study performed a systematic survey of the Seridd/
Borborema’s ichthyofauna. The sites were sampled during the years 2006 and 2007 (four annual, diurnal
samples), using three different types of gear: beach seine nets, cast net and gillnets. We captured 13,009
individuals of 5 orders, 14 families, 28 genera and 35 species of fish. The predominant orders were
Characiformes (21 species), Siluriformes (6) and Perciformes (5). The greatest number of species (11) was
catch from the family Characidae, followed by Cichlidae (5) and Loricariidae (4). This inventory
produced a comprehensive sampling of the middle portion of Piranhas-A¢u River basin and its result
overcomes the diversity reported in previous studies (22 species) on the same region.
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Resumo: A regiao Serido/Borborema, localizada entre os Estados da Paraiba e do Rio Grande do Norte,
¢ uma area prioritaria para conservagao da Caatinga e encontra-se sob dominio hidrologico da porgao
média da bacia do rio Piranhas-Acgu. Levantamentos sistematicos sobre a ictiofauna desta regido da
Caatinga realizados até esse momento sdo pouco expressivos. A ictiofauna da Caatinga sofre ameacgas
devido ao avango historico de atividades antropicas, principalmente agropastoris. Além disso, outro
aspecto que merece destaque € a recente implantagdo da obra de integragdo do rio Sao Francisco com as
bacias hidrograficas do Nordeste Setentrional. O presente estudo realizou um levantamento sistematico
da ictiofauna da regido Serid6/Borborema. As amostragens foram realizadas entre os anos de 2006 e 2007
(quatro amostragens anuais diurnas), utilizando redes de arrasto, tarrafa e redes de emalhar. Foram
capturados 13.009 individuos pertencentes a 5 ordens, 14 familias, 28 géneros e 35 espécies de peixes. As
ordens predominantes foram Characiformes (21 espécies), Siluriformes (6) ¢ Perciformes (5). Characidae
foi a familia com o maior nimero de espécies (11), seguida por Cichlidae (5) e Loricariidae (4). Este
inventario produziu uma abrangente amostragem da por¢do média do rio Piranhas-Agu e seu resultado
supera a diversidade registrada em estudos prévios (22 espécies) da mesma regido.

Palavras-chave: Inventario, Peixe, Rio Piranhas-A¢u, Caatinga, Nordeste Brasileiro.
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Introduction

The knowledge related to the freshwater fishes of Brazil has
increased during the last decades (Buckup et al. 2007, Menezes
et al. 2007), as to the Neotropical region (Vari 1983, Reis et al.
2003, Kullander & Ferreira 2006). However, studies are
unevenly distributed in Brazil. While some areas of the country
are relatively well documented, studies available from the
ecoregion Midle Eastern Portion of Northeastern Brazil
(Nordeste Médio-Oriental) are still not expressive, either due
to the low extension of the inventory, or due to the lack of
clarity about the taxonomic identity of its components (Santos
& Zanata 2006, Buckup et al. 2007, Langeani et al. 2009,
Nogueira et al. 2010, Ramos 2012). The more comprehensive
and cited general work on the diversity of Northeastern
freshwater fish was carried out by Rosa et al. (2003), a study
limited to the Caatinga region, that recorded 240 species. The
authors cited above argue that the current scenario of knowl-
edge about the fish fauna of Northeastern Brazil may only be
changed with conducting extensive sampling programs in the
various river basins of the region, and their results being
analyzed from new systematic reviews. Therefore, estimates of
diversity of freshwater fish in the Northeastern Brazil may be
premature, considering the existence of the few representative
collections from this region (Menezes 1996, Rosa et al. 2003,
Ramos et al. 2005).

Subprojects as part of large projects like PROBIO (Project
of the conservation and sustainable use of Brazilian biological
diversity) and PPBio (Program of biodiversity research) are
among recent programs aiming to increase knowledge of fish
diversity of Brazilian Northeastern Region. Recently, Ramos
(2012) conducted an inventory in the Parnaiba River basin in
the States of Ceara, Piaui and Maranhao, and recorded 143
species of freshwater fish. Among those species 23 were new
records for the basin, 25 are new species to science, and 50 are
endemic species - almost 40% of 136 native species diagnosed
by author.

The Caatinga extends along most of Northeastern region and
is one of the most altered regions of Brazil, as well as its associated
aquatic systems, mainly by human activities such as farming
(Coimbra-Filho & Camara 1996, Leal et al. 2003). Another
relevant aspect is the recent governmental decision of transferring
water from Sdo Francisco River to other Northern river basins,
which includes the Piranhas-Acu. Certainly this action will bring
major changes, thus, it is urgent to expand knowledge about the
ichthyic diversity of the region. Tabarelli and Silva (2003)
identified priority areas for conservation of the Caatinga,
classified according to the degree of biological importance and
urgency of conserving species as: Extreme, Very High, and High
Priority. Among those areas, the Serido/Borborema stands out as
the only Extreme Priority area in the Piranhas-Ag¢u River basin,
and incorporates one of its main tributaries, the Serido river. The
Serido/Borborema region is addressed in this study, which aimed
to survey the fish species occurring there and is a byproduct of the
PPBio, a program of taxonomic and ecological assessment of the
Northeastern Brazilian region.

Material and methods

1. Study area

This study was performed in the Seridé/Borborema region
which lies within the middle portion of Piranhas-Agu river
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basin (Figure 1). The relief of Seridé/Borborema region dates
from Precambrian, formed by igneous and metamorphic rocks
(Felipe & Carvalho 1999). The characteristic climate of
Brazilian Semi-arid is BSh, according to Koéppen-Geiger’s
classification (Rubel & Kottek 2010), with rainfall between 400-
800 mm (historical average of years 1998-2007; CPTEC 2011),
average annual temperature 30.7°C, with minimum of 29.3°C
(February) and maximum of 31.7°C (October) (Amorim et al.
2005). Leal et al. (2003) affirm that the climate of studied region
is a result of high solar radiation, low nebulosity, high average
annual temperature, low rates of relative humidity, high
potential evapotranspiration, as well as low and irregular
rainfall.

The vegetation of Seriddé/Borborema region is the typical
Caatinga’s trees and low shrubs (Maia 2004). Species richness is
low, with few rare or endangered species, showing associations of
genera Mimosa, Caesalpinia and Aristida (Giulietti et al. 2003).

This study was conducted on five sampling sites during two
years, one of them repeated in both years. The sites Cipo (CIP)
and Recanto (REC) were sampled during 2006; Riacho da
Serra (RSE) and Pogo dos Patos (PPT), in 2007; Catureré
(CAT) was assessed during the hydrological cycles of 2006 and
2007 (Figure 1). The 2006 samples were performed in March/
April, June, September and December; samples of 2007 were
conducted in April, July, October and December.

2. Collection and identification of specimens

Four samples were performed at each sampling site
(authorization n° 032-DIFAP/IBAMA) using gillnets (10 m
long, mesh sizes 25, 35 and 45 mm), manuals trawls (20 m long,
2.5 m height, mesh sizes 10 mm; 4 m long, 2 m high, mesh sizes
5 mm, and cast nets (2 m height, mesh sizes 12 mm) with
standardized effort (Medeiros et al. 2010). The fish were fixed
in field with formalin 10% neutralized with sodium tetraborate.

The specimens were treated according to rules of scientific
curation (Malabarba & Reis 1987). Sorting and identification
of specimens were carried out at Laboratory of Systematics and
Morphology of Fishes of Universidade Federal da Paraiba,
according to specific literature. Voucher specimens were
deposited after identification in the Ichthyological Collection
of the same institution (see appendix).

Results and discussion

Thirty-five species in 28 genera of 14 families distributed in
five orders of teleostean fishes were recorded (Table 1). The
order Characiformes was the most representative, with 21
species (Table 1). Among the families registered, Characidae
(Characiformes) had the highest number of species (11),
followed by Cichlidae (Perciformes), with five species,
Loricariidae (Siluriformes), with four species, and
Curimatidae (Characiformes), with three; from the remaining
families were registered one or two species (Table 1). Other
studies in the rivers, streams and artificial environments of
Brazilian Semi-arid region revealed this same pattern of
dominance (Medeiros & Maltchik 2001, Ramos et al. 2005,
Medeiros et al. 2006, Medeiros et al. 2008).

Among the registered species, four are introduced: Cichla
ocellaris Bloch & Schneider, 1801, Colossoma macropomum
(Cuvier, 1818), Oreochromis niloticus (Linnaeus, 1758) and
Poecilia reticulata Peters, 1860 (Table 1), corresponding to
11.4% of the recorded ichthyofauna. Except for Colossoma
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Figure 1. Study area showing major river systems and sampling sites in the semi-arid region of Brazil.

macropomum, which was registered only at the Recanto site, the
three other aloctone species were sampled in three of the four
study sites. There were no endangered species, when comparing
the list of detected species with those contained in MMA
(2008), TUCN (2012) and CITES (2013).

Astyanax aff. bimaculatus (Linnaeus, 1758), Astyanax. aff.
fasciatus (Cuvier, 1819), Hoplias malabaricus (Bloch, 1794),
Prochilodus brevis Steindachner, 1874 and Serrapinnus hetero-
don (Eigenmann, 1915) were the most widely distributed species
in Serido/Borborema region, being recorded in all sampling
sites (Table 1). The four most abundant species in this
inventory were Oreochromis niloticus (18.4% of specimens),
Astyanax aff. bimaculatus (17.4%), Poecilia vivipara Schneider
& Bloch, 1801 (12.7%), Hemigrammus marginatus Ellis, 1911
(12.3%) and Serrapinnus heterodon (12.1%) (Figure 2).
Oreochromis niloticus (Tilapia) is an exotic species, as pre-
viously mentioned. The Tilapias are usually introduced from
fish farming and have negatively impacted biodiversity at local
level (GISP 2005, Attayde et al. 2007).

The collected specimens of Astyanax aff. bimaculatus,
Hemigrammus marginatus and Serrapinnus heterodon accounted
for 41.8% of all sampled individuals. These species belong to
the group of "Piabas", of Characidae family. The reason for the
high number of specimens of this group may be related to the
habit of forming schools, which facilitates the capture of a
larger number of individuals (Ramos 2012).

http://dx.doi.org/10.1590/1676-06032014007713

Other species with significant abundance was the "Guaru"
Poecilia vivipara, a small fish able to survive in water with low
oxygen content, and wide variation in salinity and temperature.
This wide tolerance and its efficient reproductive strategy, allow
the species to multiply rapidly and produce large numbers of
individuals (Andreatta & Mendonga 2001); the species also
forms schools.

Astyanax aff. bimaculatus was among the most abundant
species and was collected in all sampling sites. This is a
generalist species (Mazzoni 2010, Silva et al. 2010) that can
reproduce during all year through partitioned or total spawn-
ing, depending on the characteristics of the environment
(Ihering & Azevedo 1936, Geniari-Filho & Braga 1996).

Among the carnivorous species registered [Serrasalmus
rhombeus (Linnaeus, 1766), Hoplias malabaricus and Cichla
ocellaris Bloch & Schneider, 1801], Hoplias malabaricus was the
most abundant and frequent (Figure 2). This result was
expected and is in agreement with other studies in the region,
which states Hoplias malabaricus as the top predator species
commonly found in aquatic environments of Brazilian semi-
arid (Paiva 1974, Chaves et al. 2009).

This inventory produced a comprehensive sampling of the
ichthyofauna occurring at the Serid6/Borborema region, on the
middle portion of Piranhas-Agu River basin. The number of 35
species registered in this study, overcomes in more than 50%
that stated by previous work in the same basin (Nascimento et
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Table 1. List of species collected in the Serid6/Borborema region. Taxonomic classification in accordance to Eschmeyer (2014); sampled sites: PPT

= Pogo dos Patos, RSE = Riacho da Serra, CAT = Catureré, CIP = Cipé and REC = Recanto; * = Introduced species.

COMMON
TAXON PPT RSE CAT CIP REC NAME
Characiformes
Curimatidae
Curimatella lepidura (Eigenmann & Eigenmann, 1889) X Branquinha
Psectrogaster rhomboides Eigenmann & Eigenmann, 1889 X X Branquinha
Steindachnerina notonota (Miranda-Ribeiro, 1937) X Branquinha
Prochilodontidae
Prochilodus brevis Steindachner, 1874 X X X X X Curimata
Anostomidae
Leporinus piau Fowler, 1941 X X X X Piau
Erythrinidae
Hoplias malabaricus (Bloch, 1794) X X X X X Traira
Serrasalmidae
Colossoma macropomum (Cuvier 1816) * X Pacu
Serrasalmus brandtii Litken, 1875 X X X Pirambeba
Characidae
Astyanax aff. bimaculatus (Linnaeus, 1758) X X X X X Piaba
Astyanax aff. fasciatus (Cuvier, 1819) X X X X X Piaba
Compsura heterura Eigenmann, 1915 X X Piaba
Hemigrammus brevis Ellis, 1911 X X Piaba
Hemigrammus marginatus Ellis, 1911 X X X Piaba
Hemigrammus sp. X Piaba
Moenkhausia costae (Steindachner, 1907) X Piaba
Moenkhausia sp. X X X Piaba
Psellogrammus kennedyi (Eigenmann, 1903) X Maria-do-oido
Serrapinnus heterodon (Eigenmann, 1915) X X X X X Piaba
Serrapinnus piaba (Liitken, 1875) X X Piaba
Triportheidae
Triportheus signatus (Garman, 1890) X X X Sardinha
Crenuchidae
Characidium bimaculatum Fowler, 1941 X X X X Canivete
Siluriformes
Auchenipteridae
Trachelyopterus galeatus (Linnaeus, 1766) X X Cangati
Heptapteridae
Pimelodella enochi Fowler, 1941 X Mandi-mole
Loricariidae
Hypostomus pusarum (Starks, 1913) X X X X Cascudo
Pseudancistrus papariae Fowler 1941 X X X Cascudo
Parotocinclus sp. X X Cascudinho
Parotocinclus cf. cearensis Garavello, 1976 X Cascudinho
Cyprinodontiformes
Poecilidae
Poecilia reticulata Peters, 1860 * X X X Guaru
Poecilia vivipara Bloch & Schneider, 1801 X X X X Guaru
Synbranchiformes
Synbranchidae
Synbranchus marmoratus Bloch,1785 X X Mussum
Perciformes
Cichlidae
Cichla ocellaris Bloch & Schneider, 1801 * X X X Tucunaré
Cichlasoma orientale Kullander, 1983 X X X X Corro-preto
Crenicichla menezesi Ploeg, 1991 X X X Jacunda
Geophagus brasiliensis (Quoy & Gaimard, 1824) X X X X Corro
Oreochromis niloticus (Linnaeus, 1758) * X X X Tilapia
Total of species 25 29 25 11 8 35
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Figure 2. Most abundant fish species and their frequency of occurrence in the Serido/Borborema region, Brazil.

al. 2011, 22 species) and others in the Curimatat River basin,
adjacent to the study area (Ramos et al. 2005, Medeiros et al.
2006, 22 species). The results add data on the taxonomic
composition and predominance of ichthyic elements in aquatic
environments of Northeastern Brazil, in a priority area for the
conservation of the Caatinga. Another relevant aspect is that
this survey provides information on the ichthyofauna composi-
tion of Piranhas-Ac¢u River basin before it receives water from
the project of water transfer from Sao Francisco River to other
Northern rivers basins.

Appendix

Listing of vouchers

UFPB6106, UFPB6107, UFPB6108, UFPB6109,
UFPB6110, UFPB6111, UFPB6112, UFPB6113, UFPB6114,
UFPB6121, UFPB6125, UFPB7878, UFPB7879, UFPB7880,
UFPB7881, UFPB9684, UFPB9685, UFPB9686, UFPB9687,
UFPB968S, UFPB9689, UFPB9690, UFPB9691, UFPB9692,
UFPB9693, UFPB9694, UFPB9695, UFPB9696, UFPB9697,
UFPB9698, UFPB9699, UFPB9700, UFPB9701, UFPB9702,
UFPB9703, UFPB9704, UFPB9705, UFPB9706, UFPB9707,
UFPB9708, UFPB9709, UFPB9710, UFPB9711, UFPB9712,
UFPB9713.
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