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Description of two new annual fishes
of the genus Cynolebias (Cyprinodontiformes: Rivulidae)
from the Sao Francisco basin, Brazil
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Wilson J. E. M. Costa * and Gilberto C. Brasil **

Two new species of Cynolebias from the Rio
that basin. Cynolebias zonatus, new species,
sence of pelvic fins, less dorsal fin rays an
Garapuava, Estado de Minas Gerais. Cynolel

of Lagoa Grande, Estado de Pernambuco,

Sdo descritas duas novas espécies de Cynolebias da bacia do Rio Sao Franci
natus, nova espécie, é estreitamente relacionad

Introduction

The annual fish genus Cynolebias Steindachner,
1876, has been rediagnosed by Costa (in press a),
on the basis of five characters considered to be
synapomorphies: the males have more dorsal fin
rays than the females; the pre-dorsal length re-
presents 45 to 55 % of the standard length; 16 to
25 neuromasts in the supra-orbital series; lower
process of the dentary posterior portion wi-
dened; juveniles have a dark spotin the center of
the flank. As now understood, the 33 recognized
Cynolebias species are distributed in the coastal

*  Departamento de Biologia Marinha,

Rio de Janeiro, Brazil
Rua Turiassu 1177, 05005, Sao Paulo, SP, Brazil

*%

Ichthyol. Explor. Freshwaters, Vol. 1,No. 1

Sao Francisco basin are described. This i
is closely related to C. boitonei, from
d colour pattern. It has been found

bias flavicaudatus, new species, is closel
it differs by snout shape and colour pattern. It has been collected in the semi-

/, da qual difere pela forma do foci
regido semi-arida de «Caatinga», nas vizinhangas de Lagoa Grande,

lowlands of Brazil, from Cears to Rio de Janeiro,
the upper Araguaia, upper Paranaiba, Paraguay
and upper Iguagu rivers, the lowlands surroun-
ding the Plata river basin, the lower Parana and
lower Uruguay rivers (Costa, in press b).

We describe here two new species from the
Rio Sao Francisco basin. They represent the first
record of annual fishes from this basin (the third
largest fluvial system in South America), and the
second record of Rivulidae in the Sao Francisco
basin (the first one is in Costa, in press c). Both
species were found a considerable distance in-
land (at least 400 km).

Universidade Federal do Rio de Janeiro, CCS, Cidade Universitaria, 21941,

sco. Este é o primeiro registro do género
a a C. boitonei, da qual distingue-se pela

s the first record of the genus from
which it is distinguished by the pre-
in a gallery forest environment near
y related to C. antenori, from which
arid “Caatinga” region, in the vicinities
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Table 1. Morphometric and meristic data of Cynolebias zonatus and C. flavicaudatus. Morphometric data are expressed
in % SL, except eye diameter in % of head length. m: male, f: female.

C. zonatus

C. flavicaudatus

MHNM MNR] MZUSP MNR] MZUSP MNR] MHNM MZUSP MZUSP MNR] MHNM MZUSP MZUSP
3250 11558 40131 11558 40132 11556 3252 40130 40129 11556 3252 40130 40130

f m m m m f f f f

m m m f
SL (mm) 22.0 224 294 200
Body depth 309 324 310 315
Head length 333 339 313 341
Head depth 276 283 269 283
Head width 212 220 210 223
Eye diameter 322 318 299 346
Predorsal length 55.4 59.6 55.5 64.7
Prepelvic length 485 502 467 521
Depth of caudal peduncle 141 154 153 153
Length of dorsal fin base 26.7 235 269 21.1
Length of anal fin base 317 312 312 256
Dorsal rays 16 15 17 13
Anal rays 19 19 20 18
Scales in longitudinal series 26 27 27 26
Scales in transversal series 8 8 8 8
Horizontal scale rows around 12 12 12 12

caudal peduncle

22.3 327 386 409 411 321 325 342 359
323 378 395 397 419 410 41.7 427 397
334 283 289 286 29.1 322 318 307 31.0
28.7 276 288 30.1 305 30.7 308 298 311
244 207 205 208 207 227 228 224 215
322 273 283 286 272 290 324 305 288
614 425 473 470 462 60.1 592 61.7 587
51.6 42.6 44.0 442 440 526 543 501 517
159 157 155 158 166 160 158 164 152
204 427 407 404 396 256 255 23.0 2538
240 452 434 43.0 408 287 283 270 298
12 24 23 23 24 16 18 16 17
17 23 23 23 24 19 21 20 21
26 29 29 29 29 29 29 29 -

8 13 13 13 12 13 12 12 12

12 18 18 18 18 18 18 18 18

Material and methods

Methods for taking measurements and counts
follow Costa (1988). Measurements are presen-
ted as percentages of standard length (SL) except
for eye diameter, which is expressed as a percen-
tage of head length. Throughout the text, vertical
colour marks are termed bars. Abbreviations for
institutions are: MHNM Museo Nacional de
Historia Natural, Montevideo, MNR] Museu
Nacional do Rio de Janeiro, MZUSP Museu de
Zoologia da Universidade de Sao Paulo.

Cynolebias zonatus, new species
(Figs. 1-2)

Holotype. MZUSP 40131, male, 29.4 mm SL;
Brazil, Minas Gerais, Garapuava district, County
of Unai; G.C. Brasil, 3 III 1989.

Paratypes. MZUSP 40132, 1 female, 22.3mm SL,
MNR]J 11558, 1 male, 22.0 mm SL and 1 female,
20.0 mm SL, MHNM 3250, 1 male, 22.0 mam SL;
collected with the holotype.

Diagnosis. The new species is similar to C. boito-

nei; both are distinguished from the other species
of the genus by the colour pattern of the males,
which has four red bars on the sides of the head
(the first one crossing the eye, the second one
close to the posterior margin of the orbit, and two
on the preopercular region) and black spots in the
basal region of the dorsal fin. It differs from C.
boitonei by the following characters: presence of
pelvic fins (vs. absence), dorsal fin origin behind
anal fin origin (vs. in front), anal fin base longer
than dorsal fin base (vs. shorter), less rays in the
dorsal fin (15-17 vs. 21-23 in males, 12-13 vs. 14 in
females). The C. zonatus males have the anal fin
base orange.

Description. Dorsal and anal fin pointed in the
males, rounded in the females. Caudal fin roun-
ded. Posterior margin of the pectoral fin reaches
to the vertical of anal ray 4-6 in males and to the
urogenital papilla in females. Pelvic fin reduced,
its tip reaching to the urogenital papilla in males
and to the anus in females. Dorsal fin origin
opposite3rd or 4th anal ray inmales, opposite the
2nd in females. The meristic and morphometric
data are given in Table 1.

Colouration. Males: sides of body and head

Costa & Brasil: Cynolebias

Fig. 1. Cynolebias zonatus, wild male,

metallic blue with red bars, whi
nected in the caudal peduncle. I
margin of the dorsal fin red; ante
basal region with alternate me
black vertically elongated spots;
region red with metallic blue sp
red, with metallic blue spots. A

Fig. 2. Cynolebias zonatus, wild female, ;
uncatalogued.
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head

ynolebias

metallic blue with red bars, which are intercon-
nected in the caudal peduncle. Iris blue. Upper
margin of the dorsal fin red; anterior and middle
basal region with alternate metallic blue and
black vertically elongated spots; posterior basal
region red with metallic blue spots. Caudal fin
red, with metallic blue spots. Anal fin orange,

Fig. 2. Cynolebias zonatus, wild female, about 25 mm SL,
uncatalogued.

Ichthyol. Explor. Freshwaters, Vol. 1, No. 1

Fig. 1. Cynolebias zonatus, wild male, about 30 mm SL, uncatalogued.

inferior margin red, with a horizontal row of
metallic blue spots along the base and another
row along the red margin. Pelvic and pectoral
fins reddish with blue base.

Females: sides of body and head light brown
withdark brown bars and with a black spot in the
center of the flank. Iris yellowish; the eye is
crossed by a dark brown bar. Dorsal fin hyaline,
with faint blue spots in the anterior region. Anal
fin yellowish. Caudal, pectoral and pelvic fins
hyaline.

Ecological notes. The habitat of the species is a
temporary puddle within remains of a gallery
forest located in a farm. No other fish species
were found at the site. Aquatic or marshy plants
were not observed. There are in the forest a
profusion of shrubby pteridophytes (Fig. 3). The
region is a typical plateau (»chapada«) around
800 m above the sea level and is situated in the
basin of the upper Rio Urucuia, a left bank tribu-
tary of the Rio Sdo Francisco.

Etymology. From the Latin zonatus (with zones
or bars), an allusion to the colour pattern of the
males. An adjective.
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or bars), an allusion to the colour pattern of the
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Fig. 3. Flooded area near Garapuava, type locality of Cynolebias zonatus.

Cynolebias flavicaudatus, new species
(Figs. 4-5)

Holotype. MZUSP 40129, male, 41.1 mm SL;
Brazil, Pernambuco, vicinities of Lagoa Grande,
county of Santa Maria da Boa Vista; G.C. Brasil,
16 V 1989.

Paratypes. MZUSP 40130, 1 male, 40.9 mm SL,
and 2 females, 35.9-34.2 mm SL, MNR] 11556, 1
male, 32.7 mm SL, and 1 female, 32.1 mm SL,
MHNM 3252, 1 male 38.6 mm SL and 1 female,
32.5 mm SL; collected with the holotype.

Diagnosis. The new species is similar to C. ante-
nori; both are distinguished from the other spe-
cies of the genus by the combination of the follo-
wing characters: reduced predorsal length in the
adult males (at most 51 % SL), presence of fila-
mentous rays in the dorsal fin of adult males and
presence of a orange stripe inferiorly bordered by
a black margin on the lower edge of the anal fin.

It differs from C. antenori by: a more pointed
snout (lateral aspect; this difference is more
marked if females are compared; see Figures 5
and 6); colour pattern of the adult males con-
sisting in conspicuous bars, without bright blue
spots, ground colour light purple, caudal fin and
posterior area of anal fin with a yellow ground
colour (vs. dark brown ground colour with
bright blue spots and the unpaired fins with a
dark brown ground colour in C. antenori).

Description. Dorsal and anal fins with pointed
tips in the males, rounded in females. Caudal fin
rounded to somewhat truncate in males, roun-
ded in females. Posterior margin of the pectoral
fin reaches to the vertical of anal ray 5-6 in males,
and to the 1st or 2nd in females. Pelvic fin reaches
to the base of 3rd anal ray in males, and the uro-
genital papilla or 1st anal ray in females. Origin
of dorsal fin opposite 1st or 2nd anal ray in males,
opposite 3rd to 5th in females. The meristic and

Costa & Brasil: Cynolebias

Fig. 4. Cynolebias flavicaudatus, wild 1

Fig. 5. Cynolebias flavicaudatus, wild fem
SL, uncatalogued.

Ichthyol. Explor. Freshwaters, Vol. 1, No. 1
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Fig. 4. Cynolebias flavicaudatus, wild male, about 40 mm SL, uncatalogued (colours somewhat faded in this picture).

Fig. 5. Cynolebias flavicaudatus, wild female, about 35 mm
SL, uncatalogued.

Ichthyol. Explor. Freshwaters, Vol. 1, No. 1

Fig. 6. Cynolebias antenori, wild female, about 35 mm SL,

uncatalogued.
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Fig. 7. Flooded area near Lagoa Grande, type locality of Cynolebias flavicaudatus.

morphometric data are given in Table 1.

Colouration. Males: body sides light brown
purplish with grey bars. Head brown, with gol-
den iridescent patches decreasing in intensity in
the upper region. Iris yellow; a dark brown bar
crosses the eye. Caudal fin and posterior areas of
the dorsal and anal fins yellow; pelvic fin and
anterior area of dorsal and anal fins reddish; an
orange stripe inferiorly bordered by a black mar-
gin on the lower edge of the anal fin; blue spotsin
dorsal and anal fins, as well as in the posterior
area on the anal fin. Pectoral fin hyaline.
Females: sides of body and head light brown
with dark brown bars. A dark brown spot in the
center of the flank, smaller spots on the posterior
extremity of the caudal peduncle. Iris yellow; a
dark brown bar crosses the eye. Fins hyaline.

Ecological notes. The type locality is an exten-
sive temporary flooded area (Fig. 7) around

2000 m?, where several pits had been excavated
in the past to extract clay for manufacturing
bricks and tiles. Due to recent rains, most pits
were connected, making the flooded area con-
tinuous. It is worth to mention that the similar
species C. antenori had been collected in the State
of Cerea in 1972 in analogous conditions (Brasil,
1973). The kind of clay present in such sites,
called “massape” in Brazil, is the reason of the
slow drainage rate of the soil. The aquatic vege-
tation consited mainly in Echinodorus sp., Nym-
phea sp. and Eleocharis sp. The water was slightly
turbid. Cynolebias flavicaudatus was associated at
the type locality with a species of the C. porosus
complex (Costa & Brasil, in prep.). No other
fishes were found.

Etymology. From the Latin flavus (yellow) and
caudatus (with caudal fin), an allusion to the
colour pattern of the males. To be treated as a
noun in apposition.
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Discussion

Cynolebias boitonei (Carvalho, 1959), endemic to
Brasilia, Federal District, in the Parana river basin
(Fig. 8), seems to be the species most closely
related to C. zonatus, as males of both species
share an unique pattern of black spots in the basal
region of the dorsal fin and the presence of four
red bars on sides of the head. While C. boitonei
completely lacks pelvic fins, the pelvic fins of C.
zonatus are the most reduced among all Cyno-
lebias. As both colour pattern characters and the
reduction of pelvic fins are otherwise unknown
among Rivulidae, they are considered synapo-
morphies of C. boitonei and C. zonatus.

Despite morphological and chromatic simi-
larities between C. boitonei and C. zonatus, they
occur in different habitats. Cynolebias boitonei
lives in temporary ponds in the “Cerrado” (Bas-
tos, 1984), while C. zonatus occurs in flooded
areas of gallery forests.

La Corte (1982) reports the existence of a po-
pulation of C. boitonei with pelvic fins, but no
locality is mentioned. The accompanying black
and white photo of a male shows differences
from C. zonatus in the position and size of the
unpaired fins, suggesting that it may be a third,
related species.

Cynolebias flavicaudatus seems to be related to
a group of species including C. antenori Tulipa-
no, 1973 and C. flammeus Costa, 1989. These
species are distinguished by the reduced predor-

Fig. 9. Left shoulder girdle of Cynolebias whitei (A) and
Cynolebias adloffi (B); rpl: first pectoral radial.

Ichthyol. Explor. Freshwaters, Vol. 1, No. 1
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Fig. 8. Collecting localities of Cynolebias antenori, C.
flavicaudatus, C. boitonei and C. zonatus.

sal length in the adult males (at most 51 % SL vs.
more than 54 % in other closely related Cyno-
lebias). This character is thought to be apomor-
phic, as it does not occur in the directly related
genera of the Rivulidae (e.g. Leptolebias Myers,
1952, Cynopoecilus Regan, 1912, Campellolebias
Vaz-Ferreira & Sierra, 1974 and Plesiolebias Co-
sta, 1989). The same character state occurs in an-
other group of Cynolebias from southern South
America formed by C. affinis Amato, 1986, C.
alexandrii Castello & Lopez, 1974, C. cyaneus
Amato, 1987, C. gymnoventris Amato, 1986, C.
luteoflammulatus Vaz-Ferreira, Sierra & Scaglia,
1964 and C. nigripinnis Regan, 1912. This charac-
ter state seems to have arisen independently in
both groups, as each of them is clarly more
related to other Cynolebias species than to each
other.

The group comprising C. flavicaudatus can be
referred to a broader group composed, among
other species, of C. constanciae Myers, 1942, C.
myersi Carvalho, 1971, and C. whitei Myers, 1942,
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distinguished by the presence of prolonged rays
in the dorsal fin of adult males. The other group
may be included in a larger group comprising,
among other species, C. adloffi Ahl, 1922, C. bel-
lottii Steindachner, 1881, C. elongatus Steindach-
ner, 1881, and C. porosus Steindachner, 1876,
easily recognized by the reduction or loss of the
upper radial of the pectoral fins (Fig. 9).

Considering the great similarity of the meri-
sticand morphometric characters and the shared
presence of an orange stripe inferiorly bordered
by a black margin on the lower edge of the anal
fin (a combination otherwise unknown in the
genus), C. flavicaudatus seems to be most closely
related to C. antenori, from coastal plains of
Northeastern Brasil (Fig. 8).
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