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Astyanax guaricana (Ostariophysi: Characidae), a new species from the rio

Cubatao drainage, Parana State, Southern Brazil

Carlos A. M. Oliveira', Vinicius Abilhoa? and Carla S. Pavanelli'

In this paper we describe a new species of Astyanax collected in the Atlantic Rainforest, in tributaries to the rio Cubatao,
coastal basin of the Parana State, Brazil. The new species presents a combination of characters that allows its allocation in the
A. scabripinnis species complex and differs from congeners by the possession of 18 to 22 branched anal-fin rays; 40 to 43
perforated scales in lateral line; dentary teeth decreasing abruptly in size from the fifth tooth; 15 to 17 circumpeduncular series
of scales and two vertical humeral spots.

Nesse trabalho é descrita uma espécie nova de Astyanax coletada na Floresta Atlantica, em tributarios do rio Cubatéo, bacia
costeira do estado do Parana, Brasil. A espécie nova possui uma combinagdo de caracteres que permite sua inclusdo no
complexo 4. scabripinnis e difere das congéneres por apresentar 18 a 22 raios ramificados na nadadeira anal; 40 a 43 escamas
perfuradas na linha lateral; dentes do dentario reduzindo de tamanho abruptamente a partir do quinto dente; 15 a 17 séries de

escamas circumpedunculares e duas manchas umerais verticais.
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Introduction

Astyanax Baird & Girard, 1854 is the most specious genus
of characiform fishes (Garavello & Sampaio, 2010), composed
of almost 140 valid species (Eschmeyer & Fricke, 2013), and
distributed from Southern United States to Argentina (Lima et
al.,2003; Casciotta et al., 2005). The current definition of this
genus is based on a combination of characters proposed by
Eigenmann (1917, 1921): “two rows of premaxillary teeth, five
teeth in the inner premaxillary series, lateral line complete,
adipose fin present, and caudal fin naked”. However, according
to various authors, Astyanax cannot be considered a
monophyletic unit (e.g., Weitzman & Malabarba, 1998;
Calcagnotto et al., 2005; Mirande, 2010; Javonillo et al., 2010).
Despite of that, Astyanax is diverse and widespread in the
freshwaters of the Atlantic Rainforest, and the taxonomic status
of several species is not clear (Menezes et al., 2007).

The Atlantic Rainforest is one of the most diversified and
endangered ecosystems in the world (Myers et al., 2000), which
originally covered a wide strip of the Brazilian coastline (Morellato
& Haddad, 2000). Fish species richness registered in the Atlantic
Rainforest streams is high (Abilhoa et al., 2011), as aresult of the

great number of independent coastal drainages (or groups of
basins), and the isolating effect of mountains and seawater
among coastal rivers (Menezes et al., 2007).

Examination of Astyanax samples housed at the MHNCI
collection allowed the discovery of an undescribed species
from the Atlantic Rainforest drainage. The nee species fits
the definition of the Astyanax scabripinnis species complex
proposed by Bertaco & Lucena (2006): body deepest and
heaviest in area proximate to middle of pectoral fins, head
heavy, snout short, body depth smaller than 41% of SL (usually
30-33% of SL), lower number of branched anal-fin rays (13-23,
usually 17-18, rarely 22-23), presence of one or two humeral
spots, and a dark, midlateral body stripe extending to the tip
of the middle caudal-fin rays. This paper intends to formally
describe this new Astyanax species.

Material and Methods

Counts and measurements were taken according to Fink &
Weitzman (1974) and Menezes & Weitzman (1990), except for
number of scales series below the lateral line, which follows
Bertaco & Lucena (2006). Additional measurements include:
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(1) head depth, measured vertically at distal tip of supraocciptal
process; (2) distance from distal tip of supraocciptal process
to pelvic-fin origin; (3) distance from pectoral- to dorsal-fin
origins; (4) distance from dorsal- to anal-fin origins; (5) distance
from the end of dorsal-fin base to anal-fin origin; (6) distance
from pectoral- to pelvic-fin origins; (7) distance from pelvic- to
anal-fin origins; and (8) distance from anal- to adipose-fin
origins. Measurements were taken point-to-point using a digital
caliper to the nearest 0.1 mm, on the left side of the fish. All
measurements are expressed as percentages of SL, except those
subunits of the head, which are expressed as percentages of
head length (HL). In the text proportions are rounded to 0.1%
and the count of each character is followed by their frequency
in parentheses. Asterisks indicate data of the holotype.

Osteological analyses were based on cleared and stained
(c&s) specimens according to Taylor & Van Dyke (1985).
Vertebrae counts include Weberian apparatus, counted as
four elements, while the ossification of the caudal complex
(PU1 + U1) was counted as a single element.

Institutional abbreviations are: CAS (California Academy
of Sciences, San Francisco), DZSJRP (Departamento de
Zoologia e Botanica, Universidade Estadual Paulista “Julio
de Mesquita Filho”, campus de Sdo José do Rio Preto, Sao
José do Rio Preto), DZUFMG (Departamento de Zoologia,
Universidade Federal de Minas Gerais - Belo Horizonte), LBP
(Laboratdrio de Genética e Biologia de Peixes, Universidade
Estadual Paulista “Julio de Mesquita Filho”, Botucatu), MCP
(Museu de Ciéncias e Tecnologia, Pontificia Universidade
Catolica do Rio Grande do Sul, Porto Alegre), MHNCI (Museu
de Historia Natural Capao de Imbuia, Prefeitura Municipal de
Curitiba, Curitiba), MNRJ (Museu Nacional, Universidade
Federal do Rio de Janeiro, Rio de Janeiro), MZUSP (Museu de
Zoologia da Universidade de Sao Paulo, Sdao Paulo), NUP
(Colecao Ictiologica do Nucleo de Pesquisas em Limnologia,
Ictiologia e Aquicultura, Universidade Estadual de Maringd),
UFRGS (Departamento de Zoologia, Universidade Federal do
Rio Grande do Sul, Porto Alegre). Data from comparative
material of A. jenynsii and A. intermedius follow Bertaco &
Malabarba (2001) and Melo (2001) respectively, and data from
remaining species of A. scabripinnis complex were taken from
original descriptions. Meristic data of Astyanax ribeirae were
taken by direct examination of specimens (see Comparative
material).

Results

Astyanax guaricana, new species
Figs. 1-2

Astyanax sp. -Abilhoa & Bastos, 2009: 9, 10, 14 [Brazil, Parana
State; rio Cubatdo checklist and identification key].

Holotype. MZUSP 112224, 95.6 mm SL, Parana State, municipality
of Sdo José dos Pinhais, Arraial, Guaricana Reservoir, affluent of
the rio Cubatéo, 25°42°29”S 48°58°25”W, Feb 1986, J. C. Ribeiro
& A. Carneiro.

New Astyanax from the Atlantic Rainforest

Paratypes. MHNCI 4712, 1,90.7 mm SL, Apr 1985, J. C. Ribeiro &
A. Dambros, same locality as the holotype. MHNCI 5145, 1, 66.5
mm SL, MHNCI 5146, 1, 76.1 mm SL, MHNCI 5147 1, 63.9 mm
SL, MHNCI 51438, 1, 60.3 mm SL, MHNCI 5149, 1, 69.2 mm SL,
MHNCI 5150, 1, 69.3 mm SL, MHNCI 5151, 1, 56.0 mm SL,
MHNCI 5152, 1, 63.8 mm SL, MHNCI 5153, 1, 62.1 mm SL,
MHNCI 5154, 1, 64.8 mm SL, MHNCI 5155, 1, 65.0 mm SL,
MHNCI 5156, 1, 60.8 mm SL, MHNCI 5169, 1 c&s, 61.5 mm SL,
MHNCI 5170, 1 c&s, 69.0 mm SL, MHNCI 5236, 1, 68.7 mm SL,
Dec 1985, J. C. Ribeiro & J. C. Carneiro, same locality as the holotype.
MHNCI 5361, 1 c&s, 75.3 mm SL, MHNCI 5370, 1, 76.5 mm SL.
MHNCI 5375, 1, 84.0 mm SL, collected with the holotype. MHNCI
11713, 1, 74.6 mm SL, Parana State, municipality of Guaratuba, rio
Sdo Jodo, affluent of the rio Cubatio, 25°48°44”S 48°54°55”W, 31
Oct 1996, W. B. Wosiack & V. Abilhoa. MZUSP 112225, 10, 60.8-
77.2 mm SL, Dec 1985, J. C. Ribeiro & J. C. Carneiro, same locality
as the holotype. NUP 14319, 9, 59.3-75.0 mm SL, Dec 1985, J. C.
Ribeiro & J. C. Carneiro, same locality as the holotype.

Diagnosis. Astyanax guaricana is member of Astyanax
scabripinnis species complex sensu Bertaco & Lucena (2006).
The new species differs from congeners of the 4. scabripinnis
species complex, except 4. intermedius, A. laticeps, A. paranae
and A4. varzeae by having higher number of lateral line scales,
40 to 43 scales (vs. less than 39 scales in 4. brachypterygium,
A. burgerai, A. courensis, A. cremnobates, A. epiagos, A.
goyanensis, A. ita, A. jacobinae, A. jenynsii, A. jordanensis, A.
leonidas, A. microschemos, A. obscurus, A. ojiara, A. paris, A.
pirapuan, A. rivularis, A. scabripinnis, A. totae, and A. troya).
Only A. obscurus and A. ojiara have a maximum of 39 lateral
line scales. A. guaricana differs from A. ojiara, by having 15 to
17 circumpeduncular scales (vs. 13 to 14 scales) and A. obscurus,
by having 9 to 15 scales covering base of anal fin (vs. 6 to 9
scales). Astyanax guaricana differs from A. intermedius, A.
laticeps and A. paranae by having two vertical humeral spots
(vs. a single humeral spot in A. paranae and A. intermedius,
which is horizontally oval with narrow and vertical anterior
extension in A. laticeps); from A. varzeae by males having
hooks on the anal fin (vs. hooks absent), by a shorter pre-
pectoral distance (23.7-26.5% vs. 26.5-32.0% SL), shorter head
length (23.9-26.6% vs. 27.1-29.7% SL), and longer snout length
(23.3-27.9% vs. 16.4-23.3% head length). Besides Astyanax
guaricana, only A. laticeps and A. ribeirae are sympatric. 4.
ribeirae possess one humeral spot (vs. two in A. guaricana)
and 34 to 38 lateral line scales (vs. 40 to 43 in A. guaricana).

Description. Morphometric data presented in Table 1.
Maximum standard length 95.6 mm. Body elongated and
compressed, deeper and wider close to a half of pectoral-fin
length. Dorsal profile straight or slightly convex between
vertical through posterior nostrils and supra-occipital process,
convex from this point until end of dorsal fin, and slightly
convex between dorsal and adipose fins. Ventral profile convex
between tip of snout and origin of pelvic fin, straight between
pelvic and anal fins, straight along base of anal fin. Caudal
peduncle short, dorsal and ventral margin slightly concave.

Snout rounded from upper lip to vertical anterior to nostrils.
Head small. Mouth terminal. Maxillary bone extending beyond
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Fig. 1. Astyanax guaricana, holotype, MZUSP 112224, 95.6 mm SL, Brazil, Parana State, rio Arraial, 25°42°29”S 48°58°25”W, at
Reservoir of Guaricana Dam affluent of the rio Cubatao, coastal basin.

vertical anterior to orbit, slightly curved and forming an angle
of approximately 45° relative to longitudinal axis of body.
Anterior region of maxillary bone forming an angle around 90°
with premaxillary bone, when mouth opened. Posteroventral
margin of the third infraorbital close to the preoperculum,
leaving small bare area between edge of these bones.

Premaxilla with two series of teeth, outer with 4*(22), 5
(12) or 6(1) teeth with three or five cusps. Inner series with
five teeth, with teeth of symphysis asymmetric with four or
five cusps, commonly five, and lateral teeth with five or seven
cusps. Maxillary bone edentulous*(8) or with 1(29) tooth with
three cusps. Dentary bone with five larger anterior teeth,

Table 1. Morphometric data of Astyanax guaricana. SD = Standard deviation, N = 36.

Paratypes

Holotype Range Mean + SD

Standard length (mm) 95.6 56.0-95.6 69.5
Percentages of Standard Length

Predorsal distance 50.1 47.9-52.7 503+1.2
Prepelvic distance 46.4 46.4-51.4 49.1+£1.2
Prepectoral distance 24.2 23.7-26.5 24.7+£0.7
Preanal distance 64.5 64.0-70.0 66.5+1.3
Body depth 29.3 29.3-35.7 327+14
Caudal peduncle depth 10.1 9.0-12.4 10.6 £0.6
Caudal peduncle length 16.7 14.1-17.9 16.2+£0.9
Dorsal-fin length 223 18.1-26.0 225417
Pelvic-fin length 15.1 13.8-16.7 15.1£0.8
Pectoral-fin length 17.5 15.4-22.1 18415
Anal-fin length 15.9 13.6-18.8 162+1.2
Length of anal-fin base 23.1 22.9-27.5 244+£0.9
Head length 25.6 23.9-26.6 25.1+0.6
Distance from eye to dorsal fin 38.3 35.8-41.4 383+13
Distance from dorsal-fin origin to caudal-fin origin 49.9 44.3-52.1 49.4+1.7
Distance from pectoral-fin origin to dorsal-fin origin 37.0 37.0-41.1 388+1.2
Distance from dorsal-fin origin to anal-fin origin 325 32.5-37.5 349+1.2
Distance from the end of dorsal-fin base to anal-fin origin 25.5 25.5-29.9 27.8+1.0
Distance from supra-occipital process to pelvic-fin origin 35.0 34.9-39.6 377412
Distance from pectoral-fin origin to pelvic-fin origin 23.1 23.1-27.2 252+1.0
Distance from pelvic- to anal-fin origins 19.0 17.5-22.2 194+1.1
Distance from anal-fin origin to adipose-fin origin 29.5 29.2-33.0 30.8+£0.9

Percentages of Head Length

Head depth

Snout length

Upper jaw length
Orbital diameter
Interorbital distance

104.9 104.9-130.7 1164+53

26.0 23.3-27.9 259+1.1
40.5 38.0-44.3 40.6+14
30.5 30.5-38.1 353+1.6
32.7 32.7-40.9 35.8+£2.0
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followed by two to four smaller; teeth of symphysis with five
or seven cusps, lateral teeth with four, five or seven cusps;
smaller teeth conical or with three cusps. Size of dentary teeth
varies abruptly from the fifth tooth. All teeth have a central
cusp greater than laterals (Fig. 2).

Dorsal-fin rays ii,8(1) or 9%(36) rays [mean=36, n=37]. First
unbranched ray with about a half-length of second ray. Distal
margin of dorsal fin straight, its origin slightly posterior to first
half standard length. Adipose fin at vertical through origin of
last anal-fin rays. Anal-fin rays iii(17) or iv*(20), 18(1), 19*(8),
20(10),21(15), or22(3) [mean=21,n=37]. Origin of anal fin posterior
to vertical through last dorsal-fin rays. Pectoral-fin rays 1,8(4),
9(2), 10(5), 11(4), or 12*(22) [mean=12, n=37], its origin slightly
anterior to posterior margin of opercle, when adpressed not
reaching origin of pelvic fin. Pelvic-fin rays i,7%(26) or 8(11)
[mean=7,n=37], its origin anterior to vertical through dorsal-fin
origin, when adpressed not reaching origin of anal fin.

Caudal fin forked, with lobes similar in length and 1,9/8,i*
rays (n=37). Dorsal procurrent rays 10(1) or 12(2) and ventral
procurrent rays 10(2) or 11(1).

Scales cicloid, moderately large. Lateral line complete, with
40(3),41(12),42(17), or 43*(5) [mean=42, n=37] perforated
scales. Series of scales above lateral line 6(1), 7*(34), or 8(2)
[mean=7, n=37]; below 5*(11) or 6(26) [mean=6, n=37].
Predorsal scales 12(4), 13(12), 14*(17), or 15(4) [mean=14,
n=37]. Circumpeduncular scales 15*(8), 16(18), or 17(11)
[mean=16, n=37]. Unique series of scales covering base of
anal fin with 9(6), 10%(7), 11(8), 12(7), 13(5), 14(2), or 15(2)
[mean=11,n=37].

Precaudal vertebrae 18(3), caudal 21(1) or 22(2) and total
39(1) or40(2). Supraneurals 6(3). First gill arch with 6(4), 7*(24)
or 8(9) gill rakers on upper branch, 1 on intermediary cartilage
and 10(2), 11(31) or 12*(4) on lower branch [mean=7+i+11,n=37].

Fig. 2. Astyanax guaricana, MHNCI 5170, paratype, 69.0 mm
SL, premaxillary, maxillary and dentary bones, left side, lateral
view. Scale bar=1 mm

New Astyanax from the Atlantic Rainforest

Color in alcohol. Dorsal and dorsolateral region of head and
trunk yellowish-brown, ventrolateral and ventral region of
head and trunk lighter yellowish-brown. Two vertical black
humeral formed by dermal chromatophores. Anterior spot
conspicuous, vertically elongated with upper portion broader
and more evident than lower portion. Posterior humeral spot
diffuse, with variable shape rounded, not ventrally surpassing
lateral-line. Lateral band black, also formed by dermal
chromatophores, from humeral region, just after second
vertical spot, to posterior tip of median caudal-fin rays,
widening upward and downward on caudal peduncle, forming
a black spot.

Sexual dimorphism. Both sexes with similar color pattern.
Hooks on the anal fin present only in males, from the last
unbranched ray until the 10" branched.

Distribution. Astyanax guaricana is known from tributaries
of the rio Cubatdo, coastal basin of Parana State (Fig. 3).

Etymology. The specific epithet guaricana refers to the type-
locality of the species, the Guaricana Reservoir of Parana
State. A noun in apposition.

Discussion

Astyanax guaricana represents the second record of the
A. scabripinnis species complex sensu Bertaco & Lucena,
2006 in the rio Cubatao basin. The first was 4. laticeps (Cope,
1894), recently redescribed by Bertaco & Lucena (2010) who
expanded its distribution to this river drainage, in the southern
Parana State.

We found A. ribeirae also occurs throught coastal
basins of Parana State, including an affluent of the rio
Cubatio (MCP 12841, MCP 30702, MHNCI 7021, NUP 9742
and NUP 10245). Previously A. ribeirae was considered
endemic to the basin of the rio Ribeira de Iguape (Oyakawa
etal.,2006; Menezes et al., 2007).

Although extensive collections have been made in the
Atlantic Rainforest drainages of Southern Brazil in the last
years, A. guaricana was not recorded in any other place.
The discovery of 4. guaricana supports the hypothesis
that the river basins of the Brazilian coast have a high rate
of speciation and a high degree of geographic endemism
(Géry, 1969; Bizerril, 1994; Abilhoa et al., 2011). Additionally,
recent descriptions of Astyanax species with restricted
geographical distribution confirm that the genus is still
taxonomically poorly understood, suggesting that many
species should be described by improving samples and the
examination of scientific collections.

Comparative material examined. In addition to the comparative
material listed in Haluch & Abilhoa (2005) and Abilhoa & Duboc
(2007), the following specimens were analyzed: Astyanax
brachypterygium, MCP 14367, paratypes, 24, rio Manoel Ledo,
affluent of rio Pelotas, municipality of Bom Jesus, Rio Grande do Sul
State. Astyanax giton, MCP 14502, 10, rio Itajai-Ag¢u, municipality
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Fig. 3. Map of Parana State and adjacent arcas showing the distribution of Astyanax guaricana. The star represents the type
locality (rio Arraial, at Reservoir of Guaricana dam, affluent of the rio Cubatao) and the circle represents the locality of the

paratypes.

of Lontras, Santa Catarina State. Astyanax cf. hastatus, MZUSP
83448, 7, Parque Estadual da Serra do Mar, center Picinguaba,
municipality of Ubatuba, Sdo Paulo State. Astyanax intermedius,
MZUSP 79403, 3, ribeirdo Canjarana, municipality of
Pindamonhangaba, Sdo Paulo State. Astyanax jordanensis, NUP
1681, paratypes, 27, rio Jacu, affluent of the rio Jordao, municipality
of Candoéi, Parana State. Astyanax laticeps, MNRIJ 24466, 2,
municipality of Garuva, Santa Catarina State, affluent of right bank
of the rio S@o Jodo, upstream the bridge Osmar Jodo de Novaes,
coastal basin. Astyanax paranae, CAS 22555, holotype, Parana State;
CAS 22556, paratypes, 5 of 8, Parana Sate; MHNCI 8138, 12,
municipality of Palmeira, Parana State, rio Lageado do Pit6, mouth
Santa Rita, affluent of the rio Tibagi; UFRGS 6446, 136, municipality
of Ponta Grossa, Parana State, arroio Sobrado at farm Campos Gerais,
affluent of the rio Lageado do Sobrado, rio Tibagi basin. Astyanax
ribeirae, MCP 12841, 3 of 9, municipality of Morretes, Parana State,
rio Sagrado, affluent of rio Sambaqui. MCP 30702, 1 of 4, municipality
of Antonina, Parana State, rio Curitibaiba, affluent of rio Xaxim.
MHNCI 7021, 2, municipality of Guaraquegaba, Parana State, rio
Potinga, affluent of rio Tagagaba. NUP 9742, 1, municipality of
Antonina, Parana State, rio Vermelho, affluent of rio Xaxim. NUP
10245, 4, municipality of Sdo Jos¢ dos Pinhais, Parana State, rio
Sdo Jodo, at Reservoir of Salto do Meio dam, affluent of rio
Cubatdo. MZUSP 64752, 4, municipality of Sete Barras, Sdo Paulo
State, rio Ipiranga at farm Brasban, affluent of the rio Ribeira de
Iguape. Astyanax rivularis, DZSJRP 5220, 10, Palécio, Serra do
Cipo, affluent of the rio Cip6, municipality of Santana do Riacho,
Minas Gerais State. Astyanax turmalinensis, DZUFMG 16,

paratypes, 32, ribeirdo do Gigante, affluent of the rio Jequitinhonha,
municipality of Botumirim, Minas Gerais State. Astyanax vermilion,
LBP 8319, 30, rio Almada, municipality of Ilhéus, Bahia.
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