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ABSTRACT.—A new species of the genus Brachycephalus is described from the State of Parana, Southern
Brazil. The new species is characterized by black coloration on the flanks, orange dorsum, and absence of
dermal ossification dorsal to the vertebrae. We suggest that the reduction of number of phalanges in hands
and feet is related to the distinctive walking behavior in the genus Brachycephalus.

Two genera are recognized in the family Bra-
chycephalidae Giinther, 1858, endemic to the At-
lantic Rain Forest of Brazil: Brachycephalus Fitzin-
ger, 1826, and Psyllophryne Izecksohn, 1971
(Frost, 1985). Diagnoses for these two genera
were provided by Izecksohn (1971). The genus
Brachycephalus occurs from the state of Espirito
Santo to the state of Parana, Brazil (southeastern
to southern Brazil), with two recognized spe-
cies: B. ephippium (Spix) and B. nodoterga Mir-
anda-Ribeiro (Frost, 1985; Duellman, 1993). Life
history information for the species in this family
is scarce; breeding behavior in B. ephippium was
recently reported by Pombal et al. (1994).

Herein we describe a new species of the genus
Brachycephalus from the Atlantic Rain Forest of
the state of Parana, southern Brazil.

MATERIALS AND METHODS

Specimens used in the description or exam-
ined for comparisons are in AL.MN (Adolpho
Lutz collection, deposited in the Museu Nacion-
al, Rio de Janeiro, Brazil), CFBH (Célio E B.
Haddad collection, deposited in the Universi-
dade Estadual Paulista, campus de Rio Claro,
Sao Paulo, Brazil), MHNCI (Museu de Histéria
Natural Capao da Imbuia, Curitiba, Parana,
Brazil), MNR]J (Museu Nacional, Rio de Janeiro,
Brazil), and ZUEC (Museu de Histéria Natural,
Universidade Estadual de Campinas, Sao Paulo,
Brazil).

Measurements were made with calipers or
with a micrometric ocular in a stereomicro-
scope. Abbreviations used are as follows: SVL
(snout-vent length), HL (head length), HW
(head width), IND (internostril distance), IOD
(interorbital distance), ED (eye diameter), END
(eye-nostril distance), THL (thigh length), TBL
(tibia length), and FL (foot length). All mea-
surements are expressed in millimeters and fol-

low Duellman (1970) and Cei (1980). Measured
specimens were fixed in 10% formalin and pre-
served in 70% ethyl alcohol. Two specimens
(MNR]J 17429-30) were cleared and stained for
observation of the pectoral girdle and pha-
langes.

Brachycephalus pernix sp. nov.
(Figs. 1-4)

Holotype.—MNR] 17349, adult male, collected
at Morro Anhangava, in Serra da Baitaca, Con-
junto Marumbi (between 25°21’S and 25°26'S,
49°05'W; approximately 1400 m above sea lev-
el), Municipality of Quatro Barras, State of Pa-
rand, Brazil, on 12 September 1994 by M. R.
Bornschein and M. Pichorin.

Paratopotypes.—Collected on 17-18 October
1994 by M. R. Bornschein, M. Pichorin, and B.
L. Reinert: CFBH 2597-98, female and male, re-
spectively; MHNCI 3000-04, three unsexed and
two males, respectively; MNR] 1732842, thir-
teen males and two females, respectively; MNR]
17427-28, two males; ZUEC 9433-37, two fe-
males and three males, respectively. Two fe-
males, MHNCI 1818-19, collected on 6 Novem-
ber 1988 by M. R. Bornschein.

Diagnosis.—A small-sized species of Brachyce-
phalus (SVL males 12.0-13.3 mm; females 14.1-
158 mm SVL), characterized by having the
body with two colors in life, black on the flanks,
and orange on the dorsum (in preservative, or-
ange parts are pale cream), absence of dermal
ossification dorsal to the vertebrae, and absence
of external trace of fifth toe.

The pectoral girdle is completely ossified; the
epicoracoids are closely juxtaposed and articu-
lating throughout their lengths, and an omo-
sternum and sternum are absent (Fig. 2A). The
phalangeal formulae in the hands is 1-2-3-1, and
in the feet is 1-2-3-4-0 (Fig. 2B, C).
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FIG. 1. Holotype of Brachycephalus pernix (MNR]
17349) in life.

Comparison with Other Species.—Brachycephalus
pernix is distinguished from B. ephippium and B.
nodoterga by its color pattern, orange on the dor-
sum and black on the flanks (B. nodoterga is dark
gray and B. ephippium is orange; see color pic-
tures in Heyer et al., 1990, and Haddad and Sa-
zima, 1992, respectively). Furthermore, the new
species differs from B. ephippium by its small
size (SVL males 13.2-15.4 mm, and females
16.0-17.9 mm in B. ephippium; Pombal et al,
1994), dermal ossification dorsal to the vertebrae
absent, and absence of external trace of fifth toe
(present in B. ephippium; see figures in Izeck-
sohn, 1971, 1988 for B. ephippium). Brachycephalus
pernix differs from B. nodoterga by lacking warts
on the body (present in B. nodoterga; Miranda-
Ribeiro, 1920). Brachycephalus pernix is distin-
guished from Psyllophryne didactyla by its larger
size (in P didactyla, maximum SVL 8.6 mm in
males and 10.2 mm in females), color pattern
(dark brown to pale brown in P. didactyla), and
lacking an omosternum (present in P didactyla)
(see Izecksohn, 1971).

Description of Holotype—Body robust, bufoni-
form; dermal ossification dorsal to the vertebrae
absent; head large, slightly wider than long;
snout short, its shape semicircular in dorsal
view, and rounded in lateral view (Fig. 3A, B);
nostrils not protuberant, directed anterolateral-
ly; canthus rostralis faintly distinct; loreal re-
gion slightly concave; eye medium-sized, not
protruding dorsally; tympanum not visible; vo-
cal sac not expanded; mouth nearly sigmoid;
vocal slits small; tongue long; vomerine teeth
absent; choanae small, ovoid, anterior to eye.
Arm slender and forearm moderately slender;
fingers robust and short; fourth finger greatly
reduced, almost not visible externally; subarti-
cular tubercles absent; inner and outer metacar-
pal tubercles absent; finger lengths IV <1 < 1II
< IIL; finger tips pointed (Fig. 3C). Legs short,
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FIG. 2. (A) Pectoral girdle, (B) phalangae of foot
and (C) hand of Brachycephalus pernix (scale = 1.0
mm).

moderately robust; toes robust; first and fifth
toes not visible externally; subarticular tubercles
absent; inner and outer metatarsal tubercles ab-
sent; toe lengths II < III < IV; toe tips pointed
(Fig. 3D). Head, dorsum and undersurfaces,
smooth; flank surfaces wrinkled.

Color of Holotype—Head orange with black
blotches; eyes and surrounding region black;
dorsum of body, forearm, arm, knee, heel and
foot, orange; lateral surfaces of body, anal re-
gion and legs, black; black stain on arms. In pre-
servative, the orange parts become pale cream.

Measurements of Holotype.—SVL 13.1; HL 4.6;
HW 5.4; IND 14; ED 1.1; IOD 2.3; END 0.3;
THL 4.5; TBL 3.8; FL 3.3.

Variation—The extension of the black colora-
tion on the body is variable (Fig. 4), but all spec-
imens show the same basic black and orange
color pattern. Measurements are in Table 1.

Distribution.—The new species is known only
from the type locality and from Morretes, State
of Parand, Brazil. Brachycephalus pernix repre-
sents the southernmost record for the genus Bra-
chycephalus, and by consequence for the family
Brachycephalidae.

Etymology—The specific name, a Latin sub-
stantive masculine (pernix = good walker), is an
allusion to the characteristic mode of locomo-
tion.

Natural History—The ground in the Atlantic
Rain Forest at the type locality is very shady
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FiG. 3. Holotype of Brachycephalus pernix (MNR] 17349). (A) Dorsal and (B) lateral views of head; ventral

views of (C) hand and (D) foot (scale = 5.0 mm).

with a thick layer of leaf litter. From January to
December of 1993 the means of the maximum
and minimal air temperatures were respectively,
16.7 C (range 12.5-22.2 C) and 10.9 (range 7.5
16.4 C), and the mean air humidity was 91.5%
(range 79.9-96.9%) (Roderjan, 1994). Brachyce-
phalus pernix were active by day. Males and fe-
males were found on the forest floor or amidst
leaf litter (10~15 cm under the surface). Gener-

ally, individuals were observed walking slowly
on the leaf litter (Fig. 1). The clutch and vocal-
ization are unknown. Direct development is
known in B. ephippium (Pombal et al., 1994), and
probably also occurs in B. pernix. The tadpole of
B. ephippium described by Cochran (1955) be-
longs to the genus Hyalinobatrachium, Centrolen-
idae (Heyer, 1985).

Remarks.—The two genera of Brachycephali-

TABLE 1. Measurements of type specimens of Brachycephalus pernix (X = mean; SD = standard deviation).
Males (N = 23) Females (N = 5)

b3 SD Range X SD Range
SVL 12.53 0.44 12.0-13.3 14.90 0.60 14.1-15.8
HL 4.56 0.90 4.2-5.0 5.06 0.48 4.2-55
HW 5.36 0.23 5.0-5.7 5.94 0.15 5.7-6.0
IND 1.28 0.06 1.2-1.4 135 0.06 1.2-14
ED 1.14 0.07 1.0-1.2 121 0.09 1.0-13
IOD 2.40 0.13 2.1-25 2.48 0.13 2.3-25
END 0.48 0.07 0.3-0.5 0.55 0.07 0.5-0.6
THL 4.21 0.22 3.84.5 5.03 0.16 4.8-5.2
TBL 3.66 0.19 3.2-4.0 4.15 0.33 3.5-4.4
FL 2.83 0.25 2.3-33 3.46 0.09 3.3-35
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FIG. 4. Color variation of Brachycephalus pernix in
dorsal and ventral views (top MNRJ 17349; middle
MHNCI 1819; bottom MNRJ 17338).

dae recognized, Brachycephalus and Psyllophryne,
have a completely ossified pectoral girdle, and
the epicoracoids are closely juxtaposed and ar-
ticulated throughout their lengths (Izecksohn,
1971; Trueb, 1973). Izecksohn (1971) compared
Psyllophryne and Brachycephalus and provided
the following distinctive characteristics for the

genus Psyllophryne: omosternum present, der-
mal ossification dorsal absent, head relatively
smaller, and shady color. With the revalidation
of B. nodoterga (Heyer et al, 1990) and the dis-
covery of B. pernix, the only distinctive feature
between Brachycephalus and Psyllophryne is the
presence of an omosternum in Psyllophryne.
Also, the fenestrae (between clavicle and cora-
coid) are larger in Psyllophryne (Izecksohn,
1971).

All specimens known of the genus Brachyce-
phalus have been collected in forests up to 750
m elevation (Sebben et al., 1986; Haddad and
Sazima, 1992). Specimens of the genus are
known from the state of Espirito Santo to the
state of Parana (southeastern and southern Bra-
zil), occurring in the Atlantic Rain Forest (sensu
Ab’Saber, 1977). The type locality of B. ephip-
pium is Ilhéus, state of Bahia (Bokermann, 1966);
however, the species is represented from north-
eastern Brazil only by Spix’s type (W. C. A. Bok-
ermann, pers. comm.; pers. obs.). Brachycephalus
ephippium is common in the mountains of Rio
de Janeiro city, where Spix also collected (Spix
and Martius, 1823). Possibly Spix’s material was
incorrectly labeled and the type locality is in er-
ror.

Brachycephalus pernix and B. ephippium have a
reduced phalangeal formula (for B. ephippium,
see illustration in Izecksohn, 1988). Similar re-
duction in Osornophryne (Bufonidae) was re-
garded as an adaptation for terrestrial habitats
(Ruiz-Carranza and Herndndez-Camacho,
1976). However, Osornophryne antisana Hoog-
moed lives in arboreal bromeliads and thereby
weakens this suggestion (Hoogmoed, 1987). We
think that reduction of the number of phalanges
or reduction of fingers and toes may be related
to the distinctive walking behavior found in the
anuran genera Euparkerella (Leptodactylidae),
Brachycephalus, Psyllophryne (Izecksohn, 1971,
1988; Pombal et al.,, 1994; this study), and Osor-
nophryne (Duellman and Trueb, 1986; Glueseu-
kamp, 1995). The similar reduction of the num-
ber of phalanges is found in other anurans and
also may be related with walking behavior, e.g.,
leaf litter frogs genera Phyllonastes and Adelo-
phryne (see Lynch, 1976, where Phyllonastes was
called of Euparkerella; Duellman and Mendelson,
1995). However, the observation of the walking
behavior is necessary in the species that show
phalangeal reduction.

Three species are currently recognized in the
genus Brachycephalus, but additional species will
likely be added as systematic studies of the ge-
nus progress (Heyer et al, 1990; Haddad and
Sazima, 1992). The status of the “‘varieties” B.
ephippium (i.e., B. ephippium atelopoides, B. e. gar-
beana, and B. e. bufonoides) described by Miran-
da-Ribeiro (1920) require reevaluation.
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APPENDIX |

Additional  Specimens Examined.—Brachycephalus
ephippium: Rio de Janeiro: Angra dos Reis MNR]
17458-59; Itatiaia AL-MN 2178, MNR]J 2155, 10789,
17455, 17556-57, ZUEC 0008, 7149-54; Mangaratiba
MNR] 578, 2542, 3072, 11574-83, 13264-72; Nova Fri-
burgo MNR] 17433, 17440—41; Parati MNR] 632, 2435,
10731; Paulo de Frontin MNR] 1495, 8158-69; Petr6p-
olis AL-MN 134446, 1362-66, 136768, 4141-42; Rio
de Janeiro AL-MN 78-78A, 313-18, 2197, 2515-15A,
3696-98, MNR]J 640, 1725, 1870, 3327, 3959, 9388-416,
10205, 10215, 13818-19, 15332, 17431, 17451, 17453,
ZUEC 971; Teresopolis MNR] 2091, 2764, 3311, 12471~
72, 17434-35, 17436-37, 17438-39, 17445, 1744748,
17449, 17450, 17452, 17454, ZUEC 8099-100. Sdo Pau-
lo: MHNCI 2495-504; Campinas CFBH 374, 994-97,
1343, 256569, ZUEC 5992, 6866, 6889, 9002, 9149-58;
Cotia MHNCI 2611-16, ZUEC 1457-58, 1496-97; Jun-
diai CFBH 1070-71, ZUEC 6852; Sao José do Barreiro
AL-MN 894-95, 2261-300, 2516 (3 specimens), MNR]
2143, 10783-86.

Brachycephalus cf. nodoterga.—Sao Paulo: Boracéia
ZUEC 6073.

Brachycephalus pernix.—Parana: Morretes MHNCI
0125, 0128.

Psyllophryne didactyla—Rio de Janeiro, Paulo de
Frontin MNR] 4062-73 (paratypes), 17460—63 (topo-
types).
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