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Three new species of Cynolebias
(Cyprinodontiformes: Rivulidae)
from the Sio Francisco basin, Brazil

Wilson J. E. M. Costa * and Gilberto C. Brasil **

Cynolebias perforatus, new species, and C. albipunctatus, new species, are closely related to C. griseus and C. porosus;
C. perforatus, collected near Januéria, Estado de Minas Gerais, differs by having more cephalic neuromasts (35-39)
than C.albipunctatus, C. griseus and C. porosus; C. albipunctatus collected near Uaud, Estado da Bahia, is distinguished
by therounded profile of the head, longer anal fin base in old males and its colour pattern. Cynolebias magnificus, new
species, is closely related to C. flammeus, but lacks dorsal fin filaments in males, and has more dorsal fin rays in males
and less anal fin rays in females. It has been found near Manga, Estado de Minas Gerais.

Trés novas espécies de Cynolebias da bacia do Rio Sao Francisco sdo descritas. Cynolebias perforatus, nova espécie, e
C. albipunctatus, nova espécie, sdo estreitamente relacionadas a C. griseus e C. porosus; C. perforatus, coletada perto
de Janudria, Estado de Minas Gerais, difere por possuir mais neuromastos cefalicos (35-39) do que C. albipunctatus,
C. griseus e C. porosus; C. albipunctatus, coletada perto de Uau, Estado da Bahia, distingue-se pelo perfil de cabeca
arredondado, maior base da nadadeira anal em machos idosos e padréo de colorido. Cynolebias magnificus, nova
espécie, é estreitamente relacionada a C. flammeus, da qual se distingue pela auséncia de filamentos na nadadeira
dorsal de machos, mais raios na nadadeira dorsal de machos e menos raios na nadadeira anal de fémeas. Foi encon-
trada pelor de Manga, Estado de Minas Gerais.

Introduction with dark spot in center of flank. In this sense,

Cynolebias comprises 35 species and is distrib-

The first author (Costa, 1990a-c) has recently
dealt with relationships, delimitation and dis-
tribution of the genus Cynolebias Steindachner,
1876. He defined Cynolebias as having five aut-
apomorphies: (1) males with more dorsal fin rays
than females; (2) preanal length equals 45-55% of
the standard length; (3) 16 or more neuromasts in
supra-orbital series; (4) widened posterior por-
tion of lower dentary bone process; (5) juveniles

uted in the coastal lowlands of northeastern and
eastern South America, and the Parana-Para-
guay, upper Araguaia-Tocantins and Sdo Fran-
cisco basins.

In addition to five recently described new
species (Costa, 1990c; Costa & Brasil, 1990; Costa
et al,, 1990), three new species from the Sado
Francisco basin are described below.

*  Dep. de Biologia Marinha, Universidade Federal do Rio de Janeiro, CCS - Bloco A, Cidade Universitaria, Ilha

do Fundao, CEP 21941 - Rio de Janeiro, Brazil
**  Rua Turiassu 1177, CEP 05005 - Sao Paulo, Brazil
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Fig. 1. Cynolebias perforatus, holotype, male, 90.7 mm SL, MZUSP 41376.

Material and methods

Methods for taking measurements and counts
follow Costa (1988). Measurements are given as
percents of standard length (SL) except for eye
diameter, which is given as percent of head
length. Throughout the text, vertical colour
marks are called bars. The material is deposited
in Museu de Zoologia da Universidade de Sao
Paulo (MZUSP). Character polarities and com-
parative material are listed in Costa (1990a).

Cynolebias perforatus, new species
(Fig. 1)

Holotype. MZUSP 41376, male, 90.7 mm SL;
Brazil, Minas Gerais, County of Januéaria, near
the City of Janudria; G. C. Brasil, 12 II 1990.

Paratypes. MZUSP 41377, 1 male, 87.9 mm SL
and 2 females, 62.3 and 68.9 mm SL; collected
with the holotype.

Table1. Morphometricand meristic data of Cynolebias perforatus and C. albipunctatus. Measurements are expressed
as % SL, except eye diameter as % of head length. m: male; f: female.

C. perforatus C.albipunctatus
Holotype  Paratypes Holotype Paratypes

m m f f m m m m m m f f f f
SL (mm) 90.7 879 689 623 97.4 90.8 60.5 60.1 57.2 50.3 825 779 422 41.6
Body depth 315 322 292 304 35.1 31.7 305 323 32.0 31.2 30.0 288 33.3 33.1
Head length 301 311 31.7 322 31.0 29.1 279 315 315 31.6 287 31.1 31.8 33.0
Head depth 304 323 308 308 33.5 31.8 29.8 31.1 30.6 30.4 293 302 29.1 30.6
Head width 21.3 222 228 234 25.1 233 213 243 226 224 245 245 231 253
Eye diameter 205 197 229 227 19.4 208 26.0 23.0 239 242 201 21.2 280 285
Predorsal length 58.4 59.8 64.3 67.1 57.9 56.9 60.0 57.3 629 60.5 626 61.6 689 67.5
Prepelvic length 493 50.1 53.5 54.9 48.4 473 493 509 503 499 529 581 60.6 59.3

Depth of caudal peduncle 14.5 16.1 13.6 149
Length of dorsal finbase ~ 27.5 27.1 245 229

Length of anal fin base 319 319 218 225
Dorsal rays 17 17 15 15
Anal rays 20 20 17 18
Scales in longitudinal series 40 38 39 41
Scales in transversal series 17 17 16 -
Horizontal scale rows 26 28 24 -

around caudal peduncle

15.7 159 154 154 155 158 14.8 152 149 148
28.0 283 28.1 29.7 286 288 241 252 215 229
36.6 36.0 33.6 33.7 329 351 243 225 237 235

18 18 18 17 17 17 16 16 14 15
21 20 20 19 20 20 18 19 18 19
41 43 41 42 39 36 42 39 39 36
21 20 15 15 15 15 17 16 15 15
26 28 26 28 22 20 26 22 24 20

Costa & Brasil: Three new Cynolebias
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Fig.2. Diagrammatic representation of dorsal view of head in Cynolebias species: a, C. flavicaudatus; b, C. perforatus.

Diagnosis. Similar to C. albipunctatus, C. gri-
seus and C. porosus; they are distinguished from
other Cynolebias species by the combination of
the following characters: frontal squamation
about 20 small irregularly distributed scales
(vs. 4 or 5 regularly distributed) (Fig. 2b); males
reaching at least 60 mm SL; scales irregularly ar-
ranged in longitudinal series; and blotches on
dorso-lateral region of head. It differs from the
three similar species by: males with more neuro-
masts in supraorbital (35-39, vs. 22-33), infra-
orbital (35-36, vs. 27-31) and preopercular (37-38,
vs. 22-31) series. It differs from C. albipunctatus
by the pointed (vs. rounded) profile of head; lack
of conspicuous white dots on body and unpaired
fins; and shorter length of anal fin base in old
males (31.9% SL, vs. 36.0-36.6). It differs from
C. griseus in having less dorsal fin rays (17, vs. 22
in males; 15, vs. 17-19 in females), dorsal fin
origin behind (vs. in front) anal fin origin and
more scales in longitudinal series (38-41, vs. 29-
31). It differs from C. porosus in having smaller
eyes (19.7-20.5% of head length, vs. 22.6-25.0% in

Ichthyol. Explor. Freshwaters, Vol. 2, No. 1

males; 22.7-22.9%, vs. 23.5-27.8% in females), not
having flat dorsal surface of head, and longer
pectoral fin in male reaching to the 5th anal fin
ray (instead of only to the 2nd or 3rd).

Description. Dorsal and anal fins pointed in
males, rounded in females. Caudal fin rounded.
Distal margin of the pectoral fin reaches to the 5th
anal fin ray in males and to urogenital papilla in
females. Tip of pelvic fin reaches base of 3rd anal
fin ray in males and to the base of 2nd anal fin ray
in females. Dorsal fin origin opposite anal fin
rays 5-6 in males and 3-4 in females. Head profile
somewhat pointed. Males with 35-39 neuro-
masts in supraorbital series, 35-36 in infraorbital
series and 37-38 in preopercular series. Frontal
squamation consisting of about 20 small irregu-
larly distributed scales. Longitudinal series of
scales irregularly arranged. Meristic and mor-
phometric data are given in Table 1.

Colouration. Males: sides of body dark brown,
and belly light gray. Sides of head dark brown
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Fig. 3. Cynolebias albipunctatus, wild male, about 95 mm SL, not preserved.

with black dorso-lateral blotches. Iris brown; eye
crossed by a black bar. Unpaired fins dark brown
with pale gray dots; anal fin base brownish
orange, and its tip black. Pelvic fin orange.
Pectoral fin hyaline.

Females: sides of body and head light brown
with dark brown bars and a black spot in the
center of the flank. Iris brown; eye crossed by a
brown bar. Fins hyaline with faint gray spots in
dorsal and anal fins.

Ecological notes. The type-locality was a tem-
porary pool, excavated in the past for the re-
moval of clay. The water was turbid and no
aquatic or marsh plants were found. The only
other fish species found was Cynolebias flavicau-
datus Costa & Brasil, 1990.

Etymology. From the Latin perforatus (perfora-
ted), in allusion to the elevated number of cepha-
lic neuromasts. An adjective.

Cynolebias albipunctatus, new species
(Fig. 3)

Holotype. MZUSP 41378, male; 97.4 mm SL;
Brazil, Bahia, County of Juazeiro, 70 km S from
the City of Uaud; G. C. Brasil, 17 V 1989.

Paratypes. MZUSP 41379, 5 males; 50.3-90.8
mm SL and 4 females, 41.6-82.5 mm SL; collected
with the holotype.

Diagnosis. Similar to C. griseus, C. perforatus
and C. porosus; they are distinguished from other
Cynolebias species by the combination of the fol-
lowing characters: frontal squamation about 20
small irregularly distributed scales (vs. 4 or 5
regularly distributed); males reaching at least 60
mm SL; scales irregularly arranged in longitudi-
nal series; and blotches on dorso-lateral region of
head. It differs from the three similar species by:
rounded (vs. somewhat pointed) head profile;
longer anal fin base in old males (36.0-36.6% SL,
vs. 31.7-32.0); and body and unpaired fins with
conspicuous white dots (vs. only pale gray dots

Costa & Brasil: Three new Cynolebias
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on bases of unpaired fins).

Description. Dorsal and anal fins pointed in
males, rounded in females. Caudal fin rounded.
Distal margin of the pectoral fin reaches to anal
fin ray 1-4 in males and to pelvic fin base in
females. Tip of pelvic fin reaches to the base of
2nd or 3rd anal fin ray in males and to urogenital
papilla in females. Dorsal fin origin opposite anal
fin ray 4-7 in males and 2-4 in females. Head
profile rounded. Males with 22-33 neuromasts in
supraorbital series, 27-31 in infraorbital series
and 22-31 in preopercular series. Frontal squa-
mation consisting in about 20 small, irregularly
distributed scales. Scales irregularly arranged in
longitudinal series. Meristic and morphometric
data are given in Table 1.

Colouration. Males: sides of body dark brown
with white dots; belly orange. Sides of head dark
brown with black blotches in the dorsal region.
Iris brown; eye crossed by a black bar. Unpaired
fins dark brown, with white dots; tip of anal fin
with crimson rays. Pelvic fin orange. Pectoral fin
hyaline.

Females: sides of body and head light brown
with dark brown bars and a black spot in the
center of the flank. Iris brown; eye crossed by a
brown bar. Fins hyaline with gray spots on
unpaired fins.

Ecological notes. The type series was collected
from a temporary pool in the semi-arid ‘‘Caatin-
gas’’ ecosystem (Fig. 4). The water was turbid.
Aquatic vegetation was mostly four-leaved
water clover (not identified) rooted in the bottom
and whose floating leaves adapt to the water
depth. No other fishes were collected.

Etymology. From the Latin albus (white) and
punctatus (with dots), an allusion to the colour
pattern of the males. An adjective.

Cynolebias magnificus, new species
(Figs. 5-6)

Holotype. MZUSP 41374, male, 26.8 mm SL;
Brazil, Minas Gerais, County of Manga, right
bank plain of the Rio Sao Francisco, about 1 km
from the river channel; G. C. Brasil, 10 I 1990.

Ichthyol. Explor. Freshwaters, Vol. 2, No. 1
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Fig. 4. Flooded area near Uauj, type locality of Cyno-
lebias albipunctatus.

Paratypes. MZUSP 41375, 4 males, 23.7-27.7
mm SL and 5 females, 19.5-22.0 mm SL; collected
with the holotype.

Diagnosis. The new species is similar to C. flam-
meus; both are distinguished from the other
Cynolebias species by adult males having a com-
bination of the following characters: reduced
predorsal length (at most 49% SL); pointed dorsal
fin; red dorsal region of head; unpaired fins with
transversal stripes or rows of spots. It differs
from C. flammeus by the absence in males of both
prolonged dorsal fin ray filaments extending
beyond the upper margin of the fin and the
absence of the dark stripes along the whole
length of the body. It also has more dorsal fin rays
in males (23-24, vs. 21-22) fewer anal fin rays in
females (18-19, vs. 20-21), shorter prepelvic
length in males (44.3-454% SL, vs. 49.0-50.0),
longer dorsal fin base in males (39.6-41.0% SL, vs.
36.5-38.0), and longer anal fin base in males (38.9-
40.4% SL, vs. 36.0-37.0).

Description. Dorsal and anal fins pointed in
males, rounded in females. Caudal fin rounded.
Distal margin of pectoral fin reaches to anal fin
ray 6-7 in males and 1-2 in females. Tip of pelvic
fin reaches base of 2nd or 3rd anal fin ray. Origin
of dorsal fin opposite to 1st or 2nd anal fin ray in
males, opposite to 3rd or 4th anal fin ray in
females. Meristic and morphometric data are
given in Table 2.

Colouration. Males: sides of body predomi-
nantly purple with green anterior part and red
dorsal region; blue dots over body sides, except
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Fig. 5. Cynolebias magnificus, wild male, about 25 mm SL, not preserved.

in the antero-ventral region; two or three faint red
bars in the anterior part of body. Sides of head
greenish gold, except dorsal region which is red
with blue dots. Iris orange; eye crossed by a black
bar. Unpaired fins red with six or seven trans-
verse rows of greenish blue dots and stripes.
Pelvic and pectoral fins reddish with black mar-
gins.

Females: sides of body and head light brown
with dark brown bars and with one or two spots
in the center of the flank. Iris yellowish; eye
crossed by a brown bar. Fins hyaline.

Fig.6. Cynolebias magnificus, wild female, about 20 mm
SL, not preserved.

Ecological notes. The type-locality was tempo-
rary puddle located in a native forest. Aquatic
vegetation comprises Echinodorus sp., Salvinia
sp., Lemna sp. and Pistia sp. The water was clear
and slightly amber, due to a thin layer of organic
sediment on the bottom. No other fishes were
collected.

Etymology. From the Latin magnificus (magni-
ficent), alluding to the exuberante colour pattern
of the males. An adjective.

Discussion

None of the new species reported in this paper is
closely related to the two species already known
from Rio Sdo Francisco basin: C. flavicaudatus
Costa & Brasil, 1990 and C. zonatus Costa &
Brasil, 1990 (collecting localities shown in Fig. 7).

Cynolebias perforatus and C. albipunctatus are
clearly referred to a group of species which
includes C. cheradophilus Vaz-Ferreira, Sierra &
Scaglia, 1964, C. elongatus Steindachner, 1881,
C. griseus Costa, Lacerda & Brasil, 1990, C. poro-
sus Steindachner, 1876, C. prognathus Amato,
1986, and C. wolterstorffi Ahl, 1924. This group is

Costa & Brasil: Three new Cynolebias
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Fig. 5. Cynolebias magnificus, wild male, about 25 roum SL, not preserved.

inthe antero-ventral region; two or three faint red
bars in the anterior part of body. Sides of head
greenish gold, except dorsal region which is red
with blue dots. Iris o mwww‘/@ crossed by a black
bar. Unpaired fins red with six or seven trans-
verse rows of greenish blue dots and stripes.
Pelvic and pectoral fins reddish with black mar-
gins.

Fernales: sides of body and head light brown
with dark brown bars and with one or two spots
in the center of the flank. Iris yellowish; eye
crossed by a brown bar. Fins hyaline.

Fig. 6. Cynolebias magnificus, wild femmale, about 20 mm
5L, not preserved.
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y Mf o the two specie
from Rio
Costa & Brasil, 1990 and C. zonatus Costa &
Brasil, 1990 (collecting localiti i
Cynolebias perforatus and C. albipunctatus arve
Iwmhf referred to a *mup M wpmw which
includes C. che ;mwmm Vaz
Scaglia, 1964, C. elongatus Stei

3 zmd\/ I«mm n
Francisco basin: €. flavicaudatus

L ‘)WT, C. poro-

. griseus i ,m, Lacerda & B
sus Steindachner, 1 é%"}”tf% ;WU”[?NNHM Arnato,
1986, and C. wolterstorffi 1924. This group is
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!
’1 Table2. Morphometricand meristic data of Cynolebias magnificus. Measurements are expressed as % SL, except eye
1 ‘ diameter as % of head length. m: male; f: female.
i Holotype Paratypes
i ‘ m m m m m f f f f f
| SL(mm) 26.8 277 254 249 237 220 216 207 203 195
j Body depth 353 358 357 353 351 339 331 333 325 333
! Head length 28.4 273 294 291 292 303 299 312 310 313
: Head depth 29.3 289 30.8 303 290 29.2 285 283 283 279
: Head width 19.3 192 191 187 184 189 194 200 197 19.7
i Eyediameter 349 338 342 324 348 346 364 357 341 352
| Predorsal length 46.4 459 489 478 446 59.0 59.7 60.6 603 603
; Prepelvic length 44.9 443 454 444 448 522 509 524 527 50.0
] Depth of caudal peduncle 15.3 154 152 151 146 144 139 152 148 138
| j Length of dorsal fin base 404 405 39.6 408 410 223 231 222 214 231
1 Length of anal fin base 39.4 401 393 404 389 237 250 256 236 254
] i Dorsal rays 24 23 23 23 24 16 16 15 15 16
; Anal rays 22 2 21 22 22 18 18 18 18 19
: 4 Scales in longitudinal series 27 28 26 26 27 27 27 26 27 26
i ' Scales in transversal series 9 9 9 9 9 9 9 9 9 9
i ' Horizontal scale rows 12 12 12 12 12 12 12 12 12 12
{ around caudal peduncle

!

‘. characterized by the following shared derived
characters: frontal squamation pattern consis-
ting of about 20 small irregularly distributed

{‘ scales (vs. 4 or 5 regularly distributed as in other
species; see Fig. 2 and Costa, 1990a); males

¢ reaching at least 60 mm SL; and, longitudinal
series of scales irregularly arranged (vs. regular-

“ ly arranged). No other Cynolebiatinae species

!

present these character states (Costa, 1990a).

| Cynolebias perforatus and C. albipunctatus
4 seem to be more closely related to C. griseus, from
Bni- ! the Tocantins basin and C. porosus, from isolated
Jern ‘ coastal basins of northeastern Brazil, than to

other species, because males of these four species

share the presence of black dorso-lateral blotches
; ¢ onthe head.
) ' Cynolebias magnificus belongs to a large group
J of species characterized by the reduced predorsal
br is length in the adult males (Costa & Brasil, 1990)
P comprising C. antenori Tulipano, 1973, C. flam- gc.ﬂ%vlcaud'attus ,
bus { meus Costa, 1990, C. flavicaudatus Costa & Brasil, s E:Lr':::: atus
b & | 1990, and C. notatus Costa, Lacerda & Brasil, 3¢ C.magnificus
| %)) i 1990. Cynolebias flammeus from the Tocantins I E-'z':m"t'l'l':“’
are * basin, and C. magnificus both have males with a A\ C.priseus
ich © red dorsum of the head and transverse rows of * C.1lammeus
h & ( dots and stripes on the unpaired fins. This sug-
B81, gests a sister group relationships between these
pro- J two species. Fig. 7. Collecting localities of the Cynolebias species of
pto, The range of C. flavicaudatus is extended by  the Sao Francisco basin and of some closely related
p is ~ the present report. Originally described from species.
4
ebias | Ichthyol. Explor. Freshwaters, Vol. 2, No. 1
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Fig. 8. Cynolebias flavicaudatus, wild male, about 40 mm SL, not preserved.

Pernambuco state, C. flavicaudatus is now re-
ported from Minas Gerais state. The two popu-
lations may be distinguished by the number of
body bars: 9-11 in Pernambuco population (see
Costa & Brasil, 1990, Fig. 4) and 13-15 in Minas
Gerais population (Fig. 8). Further field work in
the Sao Francisco basin should allow to establish
the variability of the number of body bar among
C. flavicaudatus populations.
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