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ABSTRACT: Physalaemus angrensis, a new species recognized as a member of the P. signifer group, is described
from a lowland locality near the Municipality of Angra dos Reis, soutwestern coast of Rio de Janeiro State,
Southeastern Brazil. The new species is characterized by its small size (males 16.9-18.4mm SVL; females
19.1-20.1mm SVL), snout subelliptical in dorsal view and somewhat protruding in lateral view, canthus rostralis
distinct, inguinal gland large, dorsal skin texture smooth to slightly rugose, belly orange in life without brown
blotches, a pulsed advertisement call with duration of 0.4-0.6s, and carrier frequency of the call around
1700Hz. The advertisement call of P. angrensis is described and its main acoustic properties are compared to
those of other species in the P. signifer group, especially P. moreirae, which has a similar call.

Key words: Advertisement call. Atlantic Forest. Leptodactylidae. Physalaemus angrensis sp.nov. Physalaemus
signifer group.

RESUMO: Uma nova espécie de Physalaemus Fitzinger, 1826 da Mata Atlântica de baixada do Estado do Rio
de Janeiro, Brasil (Amphibia, Anura, Leptodactylidae).

Physalaemus angrensis, uma nova espécie reconhecida como pertencente ao grupo P. signifer, é descrita de
uma localidade de baixada perto do Município de Angra dos Reis, na costa sudoeste do Estado do Rio de
Janeiro, único local onde foi encontrada. A nova espécie é caracterizada por seu pequeno tamanho (machos
16,9-18,4mm CRA; fêmeas 19,1-20,1mm CRA), focinho subelíptico em vista dorsal e ligeiramente projetado
em vista lateral, canto rostral evidente, glândula inguinal desenvolvida, pele lisa a levemente rugosa no
dorso, ventre cor de laranja em vida, sem manchas marrons, e canto de anúncio pulsado, com duração de
0,4-0,6s e freqüência portadora em torno de 1700Hz. O canto de anúncio de P. angrensis é descrito e suas
principais características acústicas são comparadas com as dos cantos de outras espécies do grupo P.
signifer, particularmente P. moreirae, que possui canto semelhante.

Palavras-chave: Canto de anúncio. Grupo Physalaemus signifer. Leptodactylidae. Mata Atlântica. Physalaemus
angrensis sp.nov.

INTRODUCTION

The genus Physalaemus Fitzinger, 1826, contains
37 recognized species distributed from northern
to southern South America, east of the Andes
(NASCIMENTO, CARAMASCHI & CRUZ, 2005).
NASCIMENTO, CARAMASCHI & CRUZ (2005)
defined seven species groups within the genus:
Physalaemus cuvieri group (eight species), P. signifer
group (ten species), Physalaemus albifrons group
(four species), P. deimaticus group (three species),

P. gracilis group (five species), P. henselii group
(three species), and P. olfersii group (four species).
The species presently allocated to the P. signifer
group are: P. atlanticus Haddad & Sazima, 2004, P.
bokermanni Cardoso & Haddad, 1985, P. caete
Pombal & Madureira, 1997, P. crombiei Heyer & Wolf,
1989, P. maculiventris (A. Lutz, 1925), P. moreirae
(Miranda-Ribeiro, 1937), P. nanus (Boulenger, 1888),
P. obtectus Bokermann, 1966, P. signifer (Girard,
1853) and P. spiniger (Miranda-Ribeiro, 1926)
(NASCIMENTO, CARAMASCHI & CRUZ, 2005).
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Herein, we describe a new species of the P. signifer
group from the Atlantic Forest of the Rio de Janeiro
State, Southeastern Brazil.

MATERIAL AND METHODS

Specimens examined are deposited in the following
collections: EI (Eugenio Izecksohn collection in the
Universidade Federal Rural do Rio de Janeiro,
Seropédica, Rio de Janeiro, Brazil), MNRJ (Museu
Nacional, Rio de Janeiro, Brazil), MZUSP (Museu
de Zoologia, Universidade de São Paulo, Brazil),
ZUFRJ (Coleção de Anfíbios do Instituto de
Biologia da Universidade Federal do Rio de
Janeiro, Brazil). Additional specimens examined
are listed in Appendix I.
Abbreviations used in the measurements of the
adults are SVL (snout-vent length), HL (head length),
HW (head width), ED (eye diameter), IOD (interorbital
distance), END (eye-nostril distance), IND
(internarial distance), THL (thigh length), TBL (tibia
length), and FL (foot length). All measurements are
in millimeters. Measurements of the adults follow
CEI (1980) and DUELLMANN (2001) and were taken
to the nearest 0.1mm with a caliper.
The advertisement call of the new species was
recorded at the type locality (including the holotype
and male paratopotype) using a Sony TCD-D8 DAT
recorder with a Sennheiser ME-64 microphone
and a Uher 4000 Report-L open-reel tape recorder
with a Uher M-514 dynamic microphone at a tape
speed of 19cm/s. Sounds were digitized at
44.1kHz, 16 bits, and analyzed in an iMac G3/
600 microcomputer with Canary software (v.1.2.4)
from Cornell Laboratory of Ornithology
(Bioacoustics Research Program). Original
recordings are deposited in the Arquivo Sonoro
Prof. Elias P. Coelho (ASEC), Departamento de
Zoologia, Instituto de Biologia, Universidade
Federal do Rio de Janeiro, Brazil. Smaller samples
of the advertisement call of the other species
included in the P. signifer group (except P. caete,
whose calls were unavailable), used for comparative
analyses and measurements, were obtained from
colleagues (see Acknowledgments), except that of
P. moreirae, which was taken from a commercially
available cassette tape (COCROFT, 1990). Copies
of all these recordings are stored at ASEC.
The acoustic characteristics examined were: call
duration (measured from the beginning of first
pulse to the end of the last one), number of pulses,
period of pulses in a call (measured from the

beginning of one pulse to the beginning of the
following one, thus encompassing the pulse
duration and the interpulse interval), pulse rate
(derived from mean number of pulses and mean
call duration), duration of last pulse of the call,
and carrier frequency of pulses. Terms and
definitions adopted for the description of acoustic
properties of calls follow BEEMAN (1998) and
GERHARDT (1998).
Time measurements were made in the waveform
after the sound has been highpass and lowpass
filtered to remove most of background noise.
Frequency measurements were made in
audiospectrograms; given values for the carrier (or
dominant) frequency correspond to the “peak
frequency”, that is, the frequency at which the
highest amplitude in a given time interval occurs
(CHARIF, MITCHELL & CLARK, 1995), measured
over the entire duration of each call.

RESULTS

Physalaemus angrensis sp.nov.

Holotype - BRASIL: RIO DE JANEIRO: Municipality
of Angra dos Reis, Ariró, right bank of the Florestão
river (22o55’S, 44o21’W; near sea level), MNRJ 35066
(Fig.1), adult , L.N.Weber col., 11/XII/2003.

Paratopotypes - MNRJ 35064, adult  collected
with the holotype; MNRJ 35065, adult  collected
with the holotype; ZUFRJ 7098-7099, 7101, 7103-
7104, adult , 29/XI/1996; ZUFRJ 7100, 7102,
7105, adult , 29/XI/1996; ZUFRJ 8430-8436,
adult , 12/X/2000; all collected by L.N.Weber.

Diagnosis - A species belonging to the P. signifer group
(sensu NASCIMENTO, CARAMASCHI & CRUZ, 2005),
characterized by (1) small size (  16.9-18.4mm SVL;

 19.1-20.1mm SVL); (2) snout subelliptical in dorsal
view and somewhat protruding in lateral view; (3)
canthus rostralis distinct; (4) inguinal gland large;
(5) dorsal skin texture smooth to slightly rugose; (6)
belly orange in life without brown blotches; (7) pulsed
advertisement call with duration of 0.4-0.6s, and
carrier frequency about 1700Hz.

Comparison with other species - By its smaller size,
P. angrensis differs from P. atlanticus (  20.1-22.1mm
SVL; HADDAD & SAZIMA, 2004), P. caete (  23.3-
25.8mm SVL; POMBAL & MADUREIRA, 1997), P.
maculiventris (  19.0-22.3mm SVL; HEYER et al.,
1990), P. moreirae (  25.0-27.0mm SVL; HEYER,
1985, as P. franciscae Heyer, 1985), P. obtectus (
22.5-25.5mm SVL; BOKERMANN, 1966), and P.
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signifer (  23.6-25.3mm SVL, n=10; L.N.Weber,
unpublished data); from P. maculiventris, P. angrensis
also differs by the absence of ventral dark brown
blotches. From P. bokermanni (  15.3-17.0mm SVL;
CARDOSO & HADDAD, 1985), P. angrensis differs
by its slightly larger size, and from P. crombiei, P.
angrensis differs by the orange belly in life (pinkish
in P. crombiei). Preserved specimens of P. angrensis,
P. nanus, and P. spiniger are morphologically
indistinguishable; however, they have distinct
advertisement calls (see below).

Physalaemus angrensis differs from P. atlanticus and
P. bokermanni by its shorter call; furthermore, P.
angrensis differs from P. atlanticus by a smaller
number of pulses in the call; from P. bokermanni, P.
angrensis also differs by the lower dominant
frequency of its call. Physalaemus angrensis differs
from P. maculiventris, P. nanus, and P. spiniger by
its longer call, with a greater number of pulses; from
P. maculiventris and P. spiniger, P. angrensis also
differs by the pulsed structure of its call. The pulsed
call also distinguishes P. angrensis from P. signifer.
The call of P. angrensis differs from those of P.
crombiei and P. obtectus by the greater number of
pulses and a greater pulse rate. The advertisement
calls of P. angrensis and P. moreirae are the most
similar among the species in the P. signifer group.
They differ by the duration of the last note, which is
shorter in P. angrensis, as well as by the higher
average dominant frequency of the call (about
1000Hz in P. moreirae) and higher amplitude
modulation frequency of the pulses in P. angrensis
(about 250Hz in P. moreirae) in (Figs.2-3, Tab.1).

Description - Body slender; head slightly longer than
wide; snout subelliptical in dorsal view and somewhat

protruding in lateral view (Fig.4A-B); canthus rostralis
distinct; eye slightly protuberant, lateral; tympanum
distinct; supratympanic fold weakly developed;
narrow dorsolateral fold extending from posterior
corner of eye to inguinal region; males with subgular
vocal sac, expanded externally, extending to border
of chest; vocal slits present in males; choanae small,
nearly rounded; tongue rounded to ovoid, long;
vomerine teeth absent; maxillary teeth present. Arms
slender, forearms moderately robust; fingers short;
brown nuptial pad on thumb in males; subarticular
tubercles single, protruding, rounded; outer
metacarpal tubercle large, rounded; inner metacarpal
tubercle medium-sized, ovoid; finger tips not
expanded; no prepollex; finger lengths I=II=IV<III
(Fig.4C). Legs moderately robust; tibia longer than
thigh; foot with an inner metatarsal tubercle, ovoid,
slightly protruding; outer metatarsal tubercle small,
protruding, rounded; well developed subarticular
tubercles, single, protruding, round to ovoid;
supernumerary tubercles small; toe tips slightly
expanded; toe lengths I<II<V<III<IV (Fig.4D). Inguinal
gland large; dorsal skin texture smooth to slightly
rugose, undersurface textures smooth.

Color of the holotype in preservative - Dorsum brown
with a dark brown interorbital bar; an arrow pointing
to the head just behind the shoulder followed by
three branches starting from the posterior part of
the arrow; the two lateral branches end over the
black spots on the inguinal gland, and the middle
branch ends before the cloaca; flanks below the
dorsolateral fold, black; forearm brown with a dark
brown stain; thigh, tibia, and foot brown, similar to
the color of dorsum; dark brown transverse bar on
forearm, thigh, tibia, and tarsus; anal region dark
brown; belly cream; chest and throat brown.

Fig.1- Holotype of Physalaemus angrensis (MNRJ 35066, male; SVL=18.1mm): (A) dorsal view; (B) ventral view.
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Color of the holotype in life - Dorsum brown; dorsal
marks (interorbital bar and arrow) dark brown
bordered by a white line; snout cream; dark brown
lateral stripe from posterior corner of eye to groin;
groin orange or yellow; inguinal gland with a black
ocellus; forearm, thigh, tibia, and foot light brown
to brown with a darker transverse bar; chest and
throat dark brown; belly and ventral surfaces
orange or yellow; thigh, tibia, foot, and arm orange;
anal region black; iris dark brown with golden
reticulations.

Measurements of the holotype (mm) - SVL 18.1,
HL 6.4, HW 6.3, ED 2.5, IOD 3.5, END 1.8, IND
1.6, THL 8.5, TBL 8.8, FL 8.7.

Variation in the type series - In some specimens
the dorsal dark brown marks are not evident.
Females are larger than males. Forearms are
slender in females. Measurements of 14 males and
four females are presented in table 2.

Vocalization - The advertisement call of
Physalaemus angrensis (Figs.2B and 3A) is a short
trill composed of 25-34 pulses (mean=29,
SD=1.87; n=67 calls from 3 males), with mean
duration of 0.523s (SD=0.085, range=0.423-
0.634; n=50 calls from 3 males); pulse rate
of about 55 pulses per second. Pulse period
at middle of call (Fig.5A) 0.014-0.020s
(mean=0.017, SD=0.002; n=124 calls from 3 males).

Fig.2- Oscillograms of the advertisement call of species included in the Physalaemus signifer group: (A) P. atlanticus; (B) P.
angrensis; (C) P. maculiventris; (D) P. nanus; (E) P. moreirae; (F) P. obtectus; (G) P. signifer; (H) P. crombiei; (I) P. spiniger; (J)
P. bokermanni. Scale bar=0.1s.
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Fig.3- Digital spectrograms (window function Blackman, amplitude logarithmic, filter bandwidth 266,58Hz, overlap
93,75%, FFT size 16384 points) of the advertisement call of (A) Physalaemus angrensis, recorded from the holotype on
11/XII/2003, air temperature 25oC, and (B) Physalaemus moreirae, recording taken from cassette tape produced by
COCROFT (1990).

Table 1. Acoustic properties of the advertisement call of Physalaemus angrensis compared to other species included in the
Physalaemus signifer group. Figures in bold type indicate no overlap to corresponding values for that character in P. angrensis.

* mean ± standard deviation (range; sample size)

SPECIES AVERAGE DOMINANT 

FREQUENCY (Hz) 
CALL DURATION 

(ms) 
NUMBER OF 

PULSES 
MEAN PULSE RATE 

(pulses/s) 
PERIOD OF PULSE 

AT MIDDLE OF CALL (ms) 
FINAL PULSE 

DURATION (ms) 
angrensis 1700 ± 259 * 

(1120−2110; 73) 
523 ± 85 

(423−634; 50) 
29 ± 1.9 

(25−34; 67) 
55 17 ± 2.0 

(14−20; 124) 
41 ± 11 

(20−63; 102) 
atlanticus 1280 ± 186 

(915−1430; 57) 
1281 ±±±± 86 

(1110−1470; 48) 
73 ±±±± 9.7 

(58−−−−97; 38) 
57 

20 ± 1.2 
(17−22; 47) 

− 

bokermanni 3840 ±±±± 37 
(3780−−−−3910; 10) 

2571 ±±±± 289 
(2130−−−−2910; 9) 

43 ± 5.1 
(35−54; 9) 

17 
35 ±±±± 3.9 

(28−−−−42; 24) 
− 

crombiei 1260 ± 177 
(1070−1480; 17) 

396 ± 49 
(324−476; 15) 

8 ±±±± 1.1 
(7−10; 15) 

20 
47 ±±±± 2.3 

(41−52; 16) 
60 ± 9.8 

(48−84; 14) 
maculiventris 1150 ± 20 

(1110−1170; 11) 
216 ±±±± 14 

(196−243; 11) 
1 −−−− −−−− −−−− 

moreirae 1004 ± 232 
(743−1210; 7) 

542 ± 22 
(511−575; 7) 

23 ± 1.3 
(21−24; 7) 

42 
20 ± 1.5 

(17−21; 7)  
88 ±±±± 7.4 

(78−96; 7) 
nanus 1850 ± 21 

(1810−1880; 13) 
176 ±±±± 7 

(166−−−−191; 14) 
8 ±±±± 0.3 

(8−−−−9; 14) 
45 

19 ± 0.7 
(18−21; 28) 

43 ± 6.8 
(36−59; 13) 

obtectus 1170 ± 105 
(1060−1560; 34) 

508 ± 86 
(304−628; 31) 

5 ±±±± 0.4 
(4−−−−6; 31) 

10 
134 ±±±± 15 

(92−−−−160; 48) 
45 ± 8.4 

(35−65; 18) 
signifer 1190 ± 58 

(1030−1250; 31) 
549 ± 47 

(457−616; 16) 
1 −−−− −−−− −−−− 

spiniger 1250 ± 153 
(1160−1670; 10) 

255 ±±±± 30 
(222−−−−308; 9) 

1 − − − 
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Fig.4- Physalaemus angrensis, MNRJ 35066 (holotype): (A) dorsal and (B) lateral views of head and left arm; ventral
views of (C) right hand and (D) right foot. Scale bar=5mm.

Table 2. Measurements (mm) of males and females of the type series of Physalaemus angrensis.

  (n=14)   (n=4) 

 MEAN SD RANGE  MEAN SD RANGE 

SVL 17.59 0.50 16.9−18.4  19.73 0.62 19.1−20.4 

HL 5.96 0.45 5.2−7.0  6.78 0.43 6.5−7.4 

HW 5.76 0.23 5.5−6.3  6.20 0.14 6.1−6.4 

ED 2.29 0.21 1.8−2.6  2.65 0.30 2.2−2.8 

IOD 3.20 0.14 3.0−3.5  3.38 0.31 3.1−3.8 

END 1.53 0.13 1.4−1.8  2.23 0.36 1.7−2.5 

IND 1.56 0.09 1.4−1.7  1.80 0.14 1.7−2.0 

THL 8.55 0.36 8.3−9.5  9.48 0.36 9.2−10.0 

TBL 8.94 0.31 8.3−9.6  9.88 0.24 9.7−10.2 

FL 9.02 0.34 8.3−9.5  9.85 0.40 9.3−10.2 
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Fig.5- Oscillogram of the final portion of the advertisement call of Physalaemus angrensis with an expanded time-base to
show reference points used for measurements of (A) the period of one pulse at the middle of the call, and (B) the duration
of the last pulse of the call.

Last pulse of call longer (Fig.5B), with mean duration
of 0.041s (SD=0.011s, range=0.020-0.063; n=102
calls from 3 males); interval between this pulse and
the precedent often not clear in the oscillogram. Each
pulse is a periodically amplitude-modulated (AM)
tonal note with an average carrier frequency of
1700Hz (SD=259, range=1100-2100; n=73 calls from
3 males) and amplitude modulation frequency of
about 400Hz (as evidenced by the frequency interval
between the carrier frequency and sidebands on the
spectrogram). Carrier frequency decreases in last note
of the call. Intensity of the sound gradually rises at
the beginning and falls at the end of call, as in most
other species in the P. signifer group.

Distribution - Physalaemus angrensis is known
only from the type locality, where P. signifer (and
probably also P. spiniger; L.P.Gonzaga recording)
occurs at the same habitat. Two species of the P.
signifer group are geographically close to P.
angrensis: P. atlanticus and P. moreirae, known
respectively from a lowland and a mountain
locality in northeastern São Paulo State
(CARAMASCHI & CARAMASCHI, 1991; HADDAD
& SAZIMA, 2004).

Natural history - All specimens of P. angrensis were
collected near sea level, associated with ponds or
leaf litter from the coastal plain in the Atlantic
Forest domain. They were found in most cases
under dead leaves on the edge of temporary ponds
at very disturbed sites near the border of secondary
forest. Males started calling at late afternoon during
the rainy season, which is from October to February
in this region.

Etymology - The specific name is a Latinized
adjective derived from the geographical name Angra
dos Reis, referring to the type locality of the new
species. The Portuguese noun angra applies to a
small and open bay.
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APPENDIX I

ADDITIONAL SPECIMENS EXAMINED

Physalaemus caete: BRAZIL, ALAGOAS, Murici, MNRJ 9712-9717. Physalaemus obtectus: BRAZIL,
ESPÍRITO SANTO, Sooretama, EI 20574, 20629. Physalaemus crombiei: BRAZIL, ESPÍRITO SANTO,
Aracruz, MNRJ 17705-17721. Physalaemus signifer: BRAZIL, RIO DE JANEIRO, Teresópolis, ZUFRJ
4006-4007, 5400-5402, 7107-7109; Magé, ZUFRJ 2306-2308, 4993-4994, 5222-5225, 5383-
5389, 5735-5737. Physalaemus maculiventris: BRAZIL, RIO DE JANEIRO, Teresópolis, EI 9328-
9341; Parati, MNRJ 12440-12459; SÃO PAULO, Santo André, Paranapiacaba, MZUSP 13918-
13919, 13922-13925. Physalaemus atlanticus: BRAZIL, SÃO PAULO, Ubatuba, MNRJ 35058-35059,
35061-35063. Physalaemus moreirae: BRAZIL, SÃO PAULO, Salesópolis, Estação Ecológica de
Boracéia, MZUSP 59935, 37565-37568, 25867-25870. Physalaemus spiniger: BRAZIL, SÃO PAULO,
Iguape, Estação Ecológica Juréia-Itatins, MNRJ 18470-18473; PARANÁ, Guaraqueçaba, MNRJ
18475-18476. Physalaemus nanus: BRAZIL, SANTA CATARINA, Blumenau, EI 2964-2967.


