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de Viçosa (MZUFV). Geographical coordinates were ob-
tained with a GPS receiver (WGS84 datum).

Given the small size of the new species and the absence 
of external secondary sexual characters or noticeable vocal 
sacs or slits, we were unable to determine the sexes of our 
specimens of the new species. Therefore, we preferred to 
leave ambiguous the sex of the specimens, having decid-
ed against the use of invasive procedures that would have 
been to the detriment of the preserved specimens of the 
type-series, as suggested by Napoli et al. (2011).

Results

������������������������  sp. n.
Figs. 1–2

Holotype: MZUFV 12625, an adult specimen, from the 
Parque Municipal da Lajinha (21°47’32”S, 43°22’38”, ca. 
880 m a.s.l.), Juiz de Fora, Minas Gerais state, Brazil, col-
lected on 22 December 2008 by Celso H.V. Rios.

Paratopotypes: CAUFJF 834, adult specimen, collected on 
14 November 2006 by Cecília M.F.R. Magalhães, CAUFJF 
838, 783 and MZUFV 12626 adult specimens, collected on 
7 November 2008 by Celso H.V. Rios. CAUFJF 835–836, 
adult specimens, collected on 22 December 2008 by Cel-
so H.V. Rios. CAUFJF 871, adult specimen, collected on 
28 January 2009 by Celso H.V. Rios.

Diagnosis: A minute frog characterized by its (1) small 
adult size (maximum SVL < 11 mm), (2) indistinct tym-
panum, (3) two phalanges in Finger IV, (4) finger I small-
er than or equal to finger IV in dorsal view, (4) terminal 
phalanges of toes not developed (except toe IV), approxi-
mately the same width as the other phalanges, (5) skin on 
back smooth.

Comparison with other species: A. meridionalis can be 
distinguished from A. baturitensis, A. maranguapensis, 
A.  patamona, A. gutturosa and A. mucronatus by having 
two phalanges in Finger IV (three phalanges in A. baturi­
tensis, A. maranguapensis, A. patamona, A. gutturosa and 
A. mucronatus). A. meridionalis can be distinguished from 
A. baturitensis, A. maranguapensis and A. mucronatus 
by the absence of a visible tympanum (presence of a vis-
ible tympanum in A. baturitensis, A. maranguapensis and 
A. mucronatus), plus, A. meridionalis can be distinguished 
from A. mucronatus by the absence of an anal flap (anal flap 
present in A. mucronatus). A. meridionalis can be distin-
guished from A. adiastola by the smooth dorsal skin (dor-
sal skin shagreened to granular in A. adiastola), and by its 
smaller size (SVL 8.97–10.87 in A. meridionalis, SVL 13.0–
13.9 in A. adiastola). A. meridionalis can be distinguished 
from A. pachydactyla by the tips of fingers I, II and IV be-
ing pointed (tips of fingers I, II and IV bluntly pointed in 
A. pachydactyla), by the tip of finger III being symmetri-
cally pointed (tip of finger III asymmetrically pointed in 
A. pachydactyla), and by the terminal phalanges of the toes 
not being developed (except toe IV) and approximately the 
same width as other phalanges (terminal phalanges of all 
toes distinct, cambered, larger than the other phalanges in 
A. pachydactyla).

Description of the holotype: An adult specimen, 10.12 mm 
SVL, head slightly longer than wide, as wide as the adjacent 
part of the body, head width 85.55% of depth. Snout round-
ed in dorsal and lateral profiles. Distance between snout tip 
and eye slightly less than eye diameter. Eye–nostril distance 
approximately the same as internarial distance. Distance 
between eye and nostril 45.52% of the internarial distance, 
generally different from the distance between nostril and 
tip of snout, about 50% of the distance between eye and tip 
of snout. Canthus rostralis rounded, straight; loreal region 
sloping steeply to the upper lips. Lips not flaring. Nostrils 

Figure 1. Adelophryne meridionalis sp. n., (A) dorsal and (B) ventral views of holotype, MZUFV 12625, adult, SVL 10.87 mm. 
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directed laterally, not projecting, with rounded opening, 
visible in dorsal view. Internarial distance slightly less (98%) 
than the interorbital distance. Interorbital space 2.04 times 
as wide as upper eyelid, slightly convex. Boundary between 
head and body undistinguished, tympanum indistinct. Ab-
sence of a supratympanic fold. Glandules on body indis-
tinct. Choanae round, placed posterolaterally; prevomerine 
processes small, transverse, at some distance posterior to 
the choanae (with 3–8 teeth). Tongue narrow, slightly ex-
panding posteriorly, expanded posterior part not notched 
behind; completely free, except for its anterior margin. We 
did not observe vocal slits or a vocal sac. Dorsal skin, ven-
ter, throat and limbs smooth. Cloacal opening positioned 
at mid-level of thighs, no dorsal flap, directed posteriorly.

Measurements: SVL 10.87; HW 3.67; HL 4.29; IND 1.48; 
TIBIA 4.88; IOD 1.51; EW 0.94; EL 1.33; ETS 1.47.

In life, dorsum brown with a dark brown tracing resem-
bling an hourglass, beginning at the base of the head, cov-
ering entire dorsum. The arms have the same brown col-
ouration as the dorsum, and the legs are brown, slightly 
lighter. Many irregular white and blue dots are visible all 
over the dorsum and posterior faces of the members. The 
belly is white-brown, with irregular lighter spots (Fig. 3).

In preservative, variation and colour changes are minor. 
The blue dots and the eyes turn white, and the general col-
ouration becomes more opaque.

Variation: Our specimens are congruent with respect to 
their external morphological characteristics, and varia-
tion in colouration across individuals was relatively homo
genous. The measurements of the adult paratopotypes are 
provided in Table 1.

Etymology: The specific epithet is derived from Latin and 
means “southern”. It makes reference to the southern-most 
record known for a species of the genus Adelophryne.

Geographic distribution: The new species is currently 
known only from the type locality, Parque Municipal da 
Lajinha, Juiz de Fora, Minas Gerais state, Brazil (Fig. 4). 
Adelophryne meridionalis is the fourth species of the genus 
described from eastern Brazil. The other three named spe-
cies occur in the Amazon region.

Habitat and natural history: The Parque Municipal da La-
jinha, located in the municipality of Juiz de Fora, Zona 
da Mata, state of Minas Gerais, is a tropical semi-decid-
uous Atlantic Forest fragment enclave in an otherwise ur-
ban area (Fig. 5). The park is managed by the Agência de 
Gestão Ambiental de Juiz de Fora (AGENDA JF), encom-
passes 80 ha, and reaches altitudes of 800 to 900 m above 
sea level. All individuals of Adelophryne meridionalis were 
found between November and January. The site is about 

Figure 2. Holotype of Adelophryne meridionalis sp. n., MZUFV 12625, adult specimen. Dorsal (A) and lateral (B) views of head; 
ventral views of hand (C) and foot (D).
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150 m from a permanent stream at the forest fragment’s 
edge. Researchers have been monitoring the anuran fauna 
of the area for seven years, with visual encounter surveys 
and audio strip transects. However, all individuals were 
collected with funnel traps, evidencing the secretive habits 
of the species (Heyer et al. 1994).

Discussion

Despite recent efforts in documenting diversity and rela-
tionships among terrarana (Hedges et al. 2008), and am-
phibians in general (Pyron & Wiens et al. 2011), much am-
biguity has remained about the monophyly of Adelophryne. 

Recently, Fouquet et al. (2012) provided a molecular-
based phylogeny of the Phyzelaphryninae, corroborating 
its monophyly as well as the monophylies of Adelophryne 
and Phyzelaphryne. This study also revealed deep subdivi-
sions within both genera, with three major clades in Adelo­
phryne and several cryptic species that represent an unex-
pected diversity. The three major clades found by Fouquet 
et al. (2012) are the: North Amazonian Clade (A. adiasto­
la, A. gutturosa, A. patamona, and A. sp. 7), North Atlan-
tic Rain Forest Clade (A. maranguapensis, A. baturitensis, 
A. sp. 1, A. sp. 2, A. sp. 3) with nominal species within these 
two groups having three phalanges in finger IV, and South 
Forest Atlantic Clade (A. pachydactyla, A. sp. 4, A. sp. 5, 
A. sp. 6) with A. pachydactyla having been documented to 
have only two phalanges (Hoogmoed et al. 1994). Fou-
quet et al. (2012) did not provide morphological diagnoses 
for the three major clades of Adelophryne, though. Never-
theless, we suggest here that the reduction in the number 
of phalanges in finger IV could represent a synapomorphy 
of the South Atlantic Forest clade.

Given (1) the similar reduction in phalange numbers 
in finger IV for A. pachydactyla and A. meridionalis and 
(2)  the geographical range of A. meridionalis, we assume 
the new species to belong to the South Atlantic Forest 
Clade. In fact, its proximity in occurrence to populations 
of A. sp. 5 in Minais Gerais (Mariana, Serra do Cipo and 
Parque Estadual do Rio Doce) suggests they could repre-
sent the same species.

However, the recently described Adelophryne mucrona­
tus (Lourenço-de-Moraes et al. 2012) inform the Atlan-
tic Forest of southern Bahia (in sympatry with A. pachy­
dactyla) is a species with three phalanges in finger IV, and 
might therefore represent A. sp. 2 or A. sp. 3 of Fouquet et 
al. (2012) that are related to A. maranguapensis and A. ba­
turitensis. Our new species represents the southern-most 
record for the genus. Fouquet et al. (2012) emphasized 
that the documented record of A. cf. pachydactyla from 
Espírito Santo, Brazil, by Almeida et al. (2011) deserved 
special attention, as it could refer to an additional candi-
date species. This record is also relatively close to the docu-
mented population of A. sp. 5 of Fouquet et al. (2012) and 
the new species described herein. However, given the dif-
ferences in morphoclimatic conditions and the associated 

Figure 3. Dorsal view of a live adult specimen of Adelophryne 
meridionalis sp. n. from the type locality (unvouchered speci-
men).

Table 1. Measurements (in millimetres) of adult specimens of the type series of Adelophryne meridionalis sp. n., from the Parque 
Municipal da Lajinha (type locality), municipality of Juiz de Fora, state of Minas Gerais, Brazil (abbreviations and acronyms used are 
deciphered in the Material and methods section). * holotype.

Voucher SVL HW HL IND TIBIA IOD EW EL ETS

CAUFJF783 9.38 3.27 3.66 1.34 4.49 1.35 0.70 1.12 1.35
CAUFJF834 8.97 3.37 3.83 1.41 3.15 1.45 0.85 1.06 1.23
CAUFJF835 10.12 3.46 4.06 1.52 4.51 1.51 0.77 1.45 1.37
CAUFJF836 10.25 3.62 4.17 1.58 4.75 1.42 0.77 1.33 1.43
CAUFJF838 9.66 3.00 3.92 1.38 4.54 1.27 0.69 1.19 1.40
MZUFV12625* 10.87 3.67 4.29 1.48 4.88 1.51 0.94 1.33 1.47
MZUFV12626 9.73 3.30 3.79 1.39 4.46 1.30 0.63 1.18 1.26
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fauna and flora between the coastal mountains of ES and 
the semi-deciduous forest of Juiz de Fora as well as the pic-
ture provided by Almeida et al (2011), we can rule out the 
possibility that these populations are conspecific.

Acknowledgements

We are grateful to two anonymous referees for helpful comments, 
to Diva M. Borges-Nojosa (UFC) and Marcelo F. Napoli 
(UFBA) for allowing us to examine specimens in their care, to 
Ricardo Lourenço-de-Moraes and Carolina Lambertini 
(Unicamp) for taking photographs of specimens from ZUEC, 
to Celso H. V. Rios, Cecília M. F. R. Magalhães and Flávia 
M. Lanna for their help during fieldwork, and to Carolina N. 
Liberal (UFPB) for taking the photographs of the holotype. 
RMHC thanks the Fundação de Amparo à Pesquisas de Minas 
Gerais (FAPEMIG) for their financial support. Finally, we grate-
fully acknowledge AGENDA-JF for their permission to conduct 
research in the Lajinha Municipal Park, and IBAMA and ICM-
Bio/SISBIO for issuing the collection permits 447/06-NUFAS-

Figure 4. Map showing the approximate known distribution of the genus Adelophryne in South America (modified after Fouquet et 
al. 2012). Candidate species of Adelophryne (sp. 1–7) refer to those identified by Fouquet et al. (2012).

Figure 5. Habitat at the type locality of Adelophryne meridionalis 
sp. n. in the Lajinha Municipal Park, Juiz de Fora, Minas Gerais, 
Brazil.



192

Diego José Santana et al.

MG and 17746–1. DJS thanks the Coordenação de Aperfeiçoa-
mento de Pessoal de Nível Superior (CAPES) for his current PhD 
scholarship. EMF thanks the Universidade Federal de Juiz de 
Fora (UFJF) for his scholarship. 

References

Almeida, A. P., J. L. Gasparini, P. L. V. Peloso (2011): Frogs of 
the state of Espírito Santo, southeastern Brazil – the need for 
looking at the ‘coldspots’. – Check List 7: 542–560.

Fouquet, A., D. Loebmann, S. Castroviejo-Fisher, J. M. Pa
dial, V. G. D. Orrico, M. L. Lyra, I. J. Roberto, P. J. R. Kok, 
C. F. B. Haddad & M. T. Rodrigues (2012): From Amazonia 
to the Atlantic Forest: molecular phylogeny of Phyzelaphryni-
nae frogs reveals unexpected diversity and a striking biogeo-
graphic pattern emphasizing conservation challenges. – Mo-
lecular Phylogenetics and Evolution, 65: 547–561.

Hedges, S. B., W. E. Duellman & M. P. Heinicke (2008): New 
World direct-developing frogs (Anura: Terrarana): Molecular 
phylogeny, classification, biogeography, and conservation. – 
Zootaxa, 1737: 1–182.

Heyer, W. R., M. A. Donnelly, R. W. McDiarmid, L. A. C. 
Hayek & M. S. Foster (1994): Measuring and Monitoring 
Biological Diversity: Standard Methods for Amphibians. – 
Washington: Smithsonian Institution Press.

Hoogmoed, M. S., D. M. Borges & P. Cascon (1994): Three new 
species of the genus Adelophryne (Amphibia: Anura: Lepto-
dactylidae) from northeastern Brazil, with remarks on the 
other species of the genus. – Zoologische Mededelingen, 68: 
271–300.

Hoogmoed, M. S. & J. Lescure (1984): A new genus and two new 
species of minute leptodactylid frogs from northern South 
America, with comments upon Phyzelaphryne (Amphibia: 
Anura: Leptodactylidae). – Zoologische Mededelingen, 58: 
85–115.

Lourenço-de-Moraes, R., M. Solé, & L. F. Toledo (2012): 
A new species of Adelophryne Hoogmoed and Lescure 1984 
(Amphibia: Anura: Eleutherodactylidae) from the Atlantic 
rainforest of southern Bahia, Brazil. – Zootaxa, 3441: 59–68.

MacCulloch, R. D., A. Lathrop, P. J. R. Kok, L. R. Minter, S. 
Z. Khan & C. L. Barrio-Amorós (2008): A new species of 
Adelophryne (Anura: Eleutherodactylidae) from Guyana, with 
additional data on A. gutturosa. – Zootaxa, 1884: 36–50.

Napoli, M. F., U. Caramaschi, C. A. G. Cruz, & I. R. Dias 
(2011): A new species of flea-toad, genus Brachycephalus Fitz-
inger (Amphibia: Anura: Brachycephalidae), from the Atlantic 
rainforest of southern Bahia, Brazil. – Zootaxa, 2739: 33–40.

Pyron, R. A. & J. J. Wiens (2011): A large-scale phylogeny of Am-
phibia including over 2800 species, and a revised classifica-
tion of extant frogs, salamanders, and caecilians. – Molecular 
Phylogenetics and Evolution, 61: 543–583.

Appendix 1 
Additional species examined

Adelophryne baturitensis: BRAZIL: State of Ceará, municipality 
of Pacoti, Florestinha, Serra do Baturité (CHUFC A3676–3688, 
A3714, A3728, A3955, topotypes).

Adelophryne maranguapensis: BRAZIL: State of Ceará, mu-
nicipality of Maranguape, Serra de Maranguape (CHUFC A3919, 
A3921–3922, topotypes).

Adelophryne meridionalis: BRAZIL: state of Minas Gerais, mu-
nicipality of Juiz de Fora, Parque Municipal da Lajinha (CAUFJF 
784, 966–967, 871, 978, 980–981, 1137–1138).

Adelophryne pachydactyla: BRAZIL: State of Bahia, munici-
pality of Amargosa (MZUFBA 6507–6509); municipality of Ita-
caré, RPPN Capitão (ZUEC 18213).


