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Abstract: Cnesterodon hypselurus is an endangered
species from the Upper Paraná River basin, with
distribution restricted to three streams with diminished
habitat quality. An updated distribution including
new locations in the Tibagi River basin is presented,
increasing its area of occurrence and providing a new
low-elevation record of 728 m. The recognition of
these populations suggests that C. hypselurus might
have a larger distribution in the east-central Paraná
State region, changing to vulnerable the previously
endangered status of the species.

Pollux et al. 2014), its distribution is restricted to the
Cilada and Lambari Rivers, both tributaries of the
Capivari River, part of the Itararé River basin, and a
nameless tributary of the Guaricanga River, of the Tibagi
River basin. Both the Tibagi and Itararé River basins are
part of the the Paranapanema drainage, flowing from
South to North, approximately 550 km and 300 km in
length respectively. Shibatta et al. (2002) proposed
that C. hypselurus was endangered in the Tibagi River
basin, however only recently the species was included
in the Brazilian list of endangered species (MMA 2014).
According to the IUCN Red List Categories and Criteria,
it was classified as EN (B1ab(iii)), indicating that C.
hypselurus is facing a very high risk of extinction, with
a range of less than 5,000 km², and known from no
more than five locations, with continuing decline of
habitat quality (IUCN 2001; ICMBIO 2014). Herein we
report new locations for C. hypselurus in the Tibagi River
basin, increasing the known localities for this species
and changing its threat category according to the IUCN
parameters (IUCN 2001).
Field studies were conducted between February and
November 2014, in first and second order stretches of
eight streams in the middle Tibagi River basin, property
of Klabin S.A. cellulose and paper company, east-central
Paraná State. This area has been classified as possessing
extremely high biological importance and high priority
for conservation (MMA 2007). A total of 38 specimens
of Cnesterodon hypselurus (Figures 1 and 2) were sampled
in one of the eight streams, in a first order stretch of
the Arroio do Gica stream (24°12′32.78″ S, 050°36′35.65″
W, 728 m), tributary of the Tibagi River, Telêmaco Borba
(Figure 3).

Key words: endemism; habitat degradation; Tibagi
River; Itararé River
Cnesterodon Garman, 1895 is a monophyletic genus of
the family Poeciliidae, of the live-bearing Cyprinodontiformes. An extensive revision of the genus was made
by Lucinda (2005) and Lucinda and Reis (2005), recognizing eight valid species, with two more recently described: Cnesterodon holopteros Lucinda, Litz & Recuero,
2006 and Cnesterodon pirai Aguilera, Mirande & Azpelicueta, 2009. These 10 species inhabit coastal and inland
drainages in Argentina, southern Brazil, Paraguay and
Uruguay, restricted to headwaters and high elevation
regions of these basins (Lucinda 2003, 2005; Lucinda et
al. 2006).
Cnesterodon hypselurus Lucinda & Garavello, 2001:129
is endemic to streams in Paraná State, Brazil, and,
according to the literature (Lucinda and Garavello 2001;
Shibatta et al. 2002; Lucinda 2003, 2005; Lucinda and
Reis 2005; Langeani et al. 2007; Meredith et al. 2010;
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Figures 2. Coloration of alcohol preserved specimens of Cnesterodon
hypselurus. Mature male, MZUEL 12699, 24.1 mm SL (above) and female,
MZUEL 12640, 34.5 mm SL (below). Photos by J.F.M. Silva.

Specimens were collected in pool habitats (according
to Rincón 1999) using a seine net (2 mm mesh) and
sieves (2 mm mesh) for one hour, under SISBIO permit
#42829-1. Fishes were anesthetized with clove oil
(Anderson et al. 1997; Lucena et al. 2013), fixed in 10%
formalin for 48 hours, washed in running water and
preserved in 70% ethanol (Uieda and Castro 1999).
Voucher specimens analyzed in this study are deposited

Figure 1. Specimens of Cnesterodon hypselurus showing coloration in life
in male (above) and female (below). Specimens not preserved. Photos by
F.C. Jerep.

Figure 3. Updated geographic distribution of Cnesterodon hypselurus. Additional sites in red represent seven streams sampled during the present study.
Source: adapted from Miranda (2005), SUDERHSA (2007) and IBGE (2013).
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at the Museu de Zoologia da Universidade Estadual
de Londrina (MZUEL) under the following catalogue
numbers: MZUEL 12640, 12699, 12752 and 12798.
Two other species were collected in the same stream:
Astyanax paranae Eigenmann, 1914 and Trichomycterus
davisi (Haseman, 1911). Astyanax paranae inhabits the
same pool habitat where C. hypselurus was collected,
while T. davisi was collected strictly in riffle habitat.
The specimens were identified as Cnesterodon
hypselurus following the identification key and diagnosis
proposed by Lucinda (2005) and comparisons with the
paratypes (MZUEL 1600), specimens of congeners
(Lucinda et al. 2006; Aguilera et al. 2009), and specimens
identified by P.H.F. Lucinda (MZUEL 1727 and MZUEL
1728). The updated distribution map of the species
(Figure 3; Table 1) was based on data from literature
(Lucinda and Garavello 2001; Shibatta et al. 2002;
Lucinda 2003, 2005; Lucinda and Reis 2005; Langeani
et al. 2007; Meredith et al. 2010; Pollux et al. 2014) and
from the SpeciesLink database (CRIA 2015). Vouchers
from new localities found in SpeciesLink were examined
to verify identification.
Sites where specimens were collected were included
in a GIS base map containing limits of the Paraná State
Watersheds (SUDERHSA 2007), Digital Elevation Model
(Miranda 2005) and hydrography (IBGE 2013). The new
extent of occurrence was calculated by the area of a

minimum convex polygon, which is the smallest polygon
with no internal angle exceeding 180° and containing all
sites of occurrence (IUCN 2001).
According to Lucinda (2005), Cnesterodon hypselurus
can be identified by two autapomorphies, the presence
of a dark longitudinal band along the flank in preserved
material (Figure 2), and the bony style of ray 3 of the
gonopodium of fully developed males curly-bracket
shaped, with a constriction located at two-thirds of its
length (Figure 4). In addition, the combination of the
dark brown blotches along body sides forming bars
and covering more than four scales in a transverse
row, the presence of a dark band along flank and depth
of the caudal peduncle in adult males (15.5–17.8%
SL) differentiate this species from its congeners. A
variation in the number of segments at the tip of ray
4a of the gonopodium of mature males was observed,
with four to six segments before the claw-shaped bony
tip. The specimens also presented some variation in
the coloration pattern (Figure 2) in comparison to the
original description and specimens from other localities.
The longitudinal dark stripe may be slightly fainter in
some specimens, and the dark vertical bars might cover
up to three scales of a transverse row instead of four,
as mentioned in the original description (Lucinda and
Garavello 2001). Notwithstanding, the variation herein
observed is similar to the color pattern of the examined
type material and photographs (Lucinda and Garavello
2001, fig. 5; Lucinda 2005, fig. 7).
The pool habitat where the specimens were collected
at Arroio do Gica stream is 3.5–4.0 m wide, 40–59 cm
deep, and 0.04–0.06 m/s current speed. The bottom of
the stream was composed of rocks, leaf litter and nonconsolidated clay (Figure 5). Riparian forest covered
the right margin while the left margin was bordered by
commercial cultivation of Pinus sp. that was harvested
during the studies. The water temperature ranged from
15.4 to 19.8°C, pH 6.3 to 7.7, conductivity 15.2 to 25.1 µS/
cm and dissolved oxygen 7.6 to 8.8 mg/L (80.5–88.1%).

Figure 4. Distal tip of the gonopodium of a mature male of Cnesterodon
hypselurus, MZUEL 12699, 25.2 mm SL. R3, R4a, R4p, R5a, R5p are sections
of the anal-fin rays, modified in gonopodial rays. Left side, lateral view.
Photo by F.C. Jerep.

Table 1. Known localities of Cnesterodon hypselurus in Paraná State and vouchers. Elevation in meters above sea level; N = number of specimens.
Locality

Drainage

Municipality

Geographic coordinates

Altitude

Catalog number (N)

Cilada River7, 8

Itararé

Jaguariaíva

24°19′58.03″ S, 049°47′30.22″ W

1,078 m

MCP12593 (31)1, 4, 5, MCP22743 (1)1, 3, 4, 6, MCP22744 (9)1, 4, 5,
MHNCI5890 (10)1, 4, UMMZ215219 (20)1, 4, USNM356395 (2)1, 4,
MZUEL1728 (122)1, 4, MZUSP85935.0 (100)9, UFRGS18402 (32)9

Lambari River

Itararé

Jaguariaíva

24°22′24.28″ S, 049°50′23.47″ W

1,136 m

MCP12602 (7)1, 4, MCP22745 (5)1, 4, MHNCI5892 (3)1, 4

Cinco Reis River

Itararé

Jaguariaíva

24°17′27.70″ S, 049°44′54.30″ W

941 m

MZUSP85936.0 (3)9

Guaricanga River
tributary2

Tibagi

Piraí do Sul

24°25′60.00″ S, 050°01′60.00″ W

1,110 m

MZUEL1600 (14)1, 4, MZUEL1727 (10)1, 4, MCP23326 (10)4

Arroio do Gica
stream

Tibagi

Telêmaco Borba 24°12′32.78″ S, 050°36′35.65″ W

728 m

MZUEL12640 (14), MZUEL12699 (14), MZUEL12752 (6),
MZUEL12798 (4)

Lajeado Maria Leme
stream

Tibagi

Castro

24°45′34.00″ S, 050°11′60.00″ W

1,102 m

NUP15659 (10)9

Pitangui River
tributary

Tibagi

Carambeí

24°52′16.00″ S, 050°14′10.00″ W

861 m

NUP15828 (6)9

Ponta Grossa

25°03′04.00″ S, 050°06′11.02″ W

904 m

DZSJRP20376 (168)9

Verde River tributary Tibagi
1

Lucinda and Garavello 2001; 2Shibatta et al. 2002; 3Lucinda 2003; 4Lucinda 2005; 5Lucinda and Reis 2005; 6Langeani et al. 2007; 7Meredith et al. 2010; 8Pollux et al. 2014;
CRIA 2015.
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the conservation status of the species according to the
IUCN (2001) parameters to VU(B1ab(iii)). The population
recorded herein is relatively small and should be
regularly monitored. On the other hand, the discovery
of C. hypselurus in this stream suggests that there may
be additional undiscovered populations in the Tibagi,
Cinzas and Itararé River basins. We encourage targeted
inventories efforts in streams with similar habitat
characteristics as observed in Arroio do Gica stream
throughout this region, as well as a phylogeographic
study to determine the processes involved in the
geographic distribution of this species.
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Figure 5. Photograph of the new record locality of Cnesterodon hypselurus
in Arroio do Gica stream, Telêmaco Borba, PR, Brazil. Photo by S.T. Bennemann.

The stream habitat where the species has been
previously recorded were not described in the literature,
although C. hypselurus lives in clear waters with little
flow in the Tibagi basin (Shibatta et al. 2002). The other
streams sampled during the study did not have pools
with similar characteristics as found in the Arroio do
Gica, indicating a possible habitat requirement of this
species. The elevation of the previous known locations
ranged from 861 to 1,136 m above sea level, but Arroio
do Gica stream is at 728 m above sea level, making it the
lowest site reported for the species.
New records from the SpeciesLink database indicated
four additional locations for the species (CRIA 2015),
for a total of eight different streams (Figure 3, Table
1). The updated extent of occurrence for C. hypselurus
was found to be 3,989 km². Although the updated area
of distribution still fits the criteria for EN(B1) (extent
of occurrence less than 5,000 km²), the occurrence in
eight different locations invalidates the criteria EN(B1a)
(species known to exist at no more than five locations).
Based on the abovementioned, the category of the
species changes from endangered (EN) to vulnerable
(VU) according to the VU(B1ab(iii)) criteria: extent of
occurrence restrict to less than 20,000 km² and known
to exist at no more than ten locations with continuing
decline of habitat quality.
The vulnerable category still indicates that the
species is facing a high risk of extinction. Additional
data about reduction in population size, number of
mature individuals in the population and probability of
extinction in the wild in five generations are still needed
for the species, and can only be achieved through
standardized sampling in the locations for an extended
period of time.
The present study increases the known distribution
of Cnesterodon hypselurus to eight localities; changing
Check List | www.biotaxa.org/cl

LITERATURE CITED

Aguilera G., J.M. Mirande and M.D.L.M. Azpelicueta. 2009. A new
species of Cnesterodon (Cyprinodontiformes: Poeciliidae) from a
small tributary of arroyo Cuñá-Pirú, río Paraná basin, Misiones,
Argentina. Zootaxa 2195: 34–42.
Anderson, W.G., R.S. McKinley and M. Colavecchia. 1997. The use of clove
oil as an anesthetic for rainbow trout and its effects on swimming
performance. North American Journal of Fisheries Management
17(2): 301–307. doi: 10.1577/1548-8675(1997)017<0301:TUOC

OA>2.3.CO;2

CRIA. [2015]. SpeciesLink network. Centro de Referência em Informação Ambiental. Accessed at http://www.splink.org.br, 29 July
2015.
IBGE. 2013. Base cartográfica contínua do Brasil na escala 1:250.000.
Version 1.0. Instituto Brasileiro de Geografia e Estatística. Accessed at ftp://geoftp.ibge.gov.br/mapeamento_sistematico/
base_vetorial_continua_escala_250mil, 29 April 2015.
ICMBIO. 2014. Espécies ameaçadas, lista 2014. Instituto Chico
Mendes de Conservação da Biodiversidade. Accessed at

http://www.icmbio.gov.br/portal/biodiversidade/faunabrasileira/lista-de-especies.html, 29 April 2015.

IUCN. 2001. IUCN red list categories and criteria. Version 3.1. International Union for Conservation of Nature. Accessed at http://

www.iucnredlist.org/technical-documents/categoriesand-criteria/2001-categories-criteria, 29 April 2015.

Langeani, F., R.M.C. Castro, O.T. Oyakawa, O.A. Shibatta, C.S.
Pavanelli and L. Casatti. 2007. Diversidade da ictiofauna do Alto
Rio Paraná: composição atual e perspectivas futuras. Biota Neotropica 7(3): 181–197. doi: 10.1590/S1676-06032007000300020
Lucena, C.A.S, B.B. Calegari, E.H.L. Pereira and E. Dallegrave. 2013.
O uso de óleo de cravo na eutanásia de peixes. Boletim Sociedade
Brasileira de Ictiologia 105: 20–24. http://www.sbi.bio.br/sbi/

pdfs/boletins/BoletimSBI105.pdf

4

Volume 11 | Number 6 | Article 1811

Silva et al. | New record and distribution extension of Cnesterodon hypselurus in upper Paraná basin

invertebrados aquáticos. Portaria no. 445 de 17 de dezembro de
2014. Diário Oficial da União 245: 126–130.
Pollux, B.J.A., R.W. Meredith, M.S. Springer, T. Garland and D.N.
Reznick. 2014. The evolution of the placenta drives a shift in
sexual selection in livebearing fish. Nature 513(7517): 233–236.
doi: 10.1038/nature13451
Rincón, P.A. 1999. Uso do micro-hábitat em peixes de riachos: métodos e perspectivas; pp. 23–90, in: E.P. Caramaschi, R. Mazzoni
and P.R. Peres-Neto (eds.). Ecologia de Peixes de Riachos. Série
Oecologia Brasiliensis, volume VI. Rio de Janeiro: PPGE-UFRJ.
Shibatta, O.A., M.L. Orsi, S.T. Bennemann and A.T. Silva-Souza.
2002. Diversidade e distribuição de peixes na bacia do rio Tibagi;
pp. 403–423, in: M.E. Medri, E. Bianchini, O.A. Shibatta and J.A.
Pimenta (eds.). A bacia do rio Tibagi. Londrina: M.E. Medri.
SUDERHSA. 2007. Bacias hidrográficas do Paraná. Superintendência de
Desenvolvimento de Recursos Hídricos e Saneamento Ambiental.
Accessed at http://www.aguasparana.pr.gov.br/arquivos/File/
DADOS%20ESPACIAIS/Bacias_Hidrograficas_Parana.zip, 29
April 2015.
Uieda, V.S. and R.M.C. Castro. 1999. Coleta e fixação de peixes de
riacho; pp. 1–22, in: E.P. Caramaschi, R. Mazzoni and P.R. PeresNeto (eds.). Ecologia de Peixes de Riachos. Série Oecologia
Brasiliensis, volume VI. Rio de Janeiro: PPGE-UFRJ.

Lucinda, P.H.F. 2003. Family Poeciliidae; pp. 558–584, in: R.E. Reis,
S.O. Kullander and C.J. Ferraris Jr. (eds.). Check list of the
freshwater fishes of South and Central America. Porto Alegre:
EDIPUCRS.
Lucinda, P.H.F. 2005. Systematics of the genus Cnesterodon Garman, 1895
(Cyprinodontiformes: Poeciliidae: Poeciliinae). Neotropical Ichthyology 3(2): 259–270. doi: 10.1590/S1679-62252005000200003
Lucinda, P.H.F. and J.C. Garavello. 2001. Two new species of
Cnesterodon Garman, 1895 (Cyprinodontiformes: Poeciliidae)
from the upper rio Paraná drainage. Comunicações do Museu de
Ciências e Tecnologia da PUCRS, Série Zoologia 13(2): 119–138.
Lucinda, P.H.F. and R.E. Reis. 2005. Systematics of the subfamily Poeciliinae Bonaparte (Cyprinodontiformes: Poeciliidae), with an
emphasis on the tribe Cnesterodontini Hubbs. Neotropical Ichthyology 3(1): 1–60. doi: 10.1590/S1679-62252005000100001
Lucinda, P.H.F., T. Litz and R. Recuero. 2006. Cnesterodon holopteros
(Cyprinodontiformes: Poeciliidae: Poeciliinae), a new species
from the Republic of Uruguay. Zootaxa 1350: 21–31.
Meredith, R.W., M.N. Pires, D.N. Reznick and M.S. Springer.
2010. Molecular phylogenetic relationships and the evolution
of the placenta in Poecilia (Micropoecilia) (Poeciliidae:
Cyprinodontiformes). Molecular Phylogenetics and Evolution
55(2): 631–639. doi: 10.1016/j.ympev.2009.11.006
Miranda, E. E. 2005. Brasil em relevo. Embrapa Monitoramento por
Satélite. Accessed at http://www.relevobr.cnpm.embrapa.br,
29 April 2015.
MMA (Ministério do Meio Ambiente). 2007. Áreas prioritárias para
a conservação, uso sustentável e repartição de benefícios da
biodiversidade brasileira: atualização — Portaria MMA no. 09 de
23 de janeiro de 2007. Brasília: MMA/SBF. 300 pp.
MMA (Ministério do Meio Ambiente). 2014. Lista nacional
oficial de espécies da fauna ameaçadas de extinção — peixes e

Check List | www.biotaxa.org/cl

Author contributions: JFMS collected the data and wrote the text;
FCJ and STB also contributed to the text writing; JFMS and FCJ
identified specimens and assessed morphological variation; and FCJ,
STB and JFMS collected specimens and prepared the photographs.
Received: 11 June 2015
Accepted: 5 December 2015
Academic editor: Marina Loeb

5

Volume 11 | Number 6 | Article 1811

