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Abstract
When Brachycephalus albolineatus was described, it was known only from its type locality in the state of Santa Ca-
tarina, Brazil. Here we provide a new record for the species. Collected specimens were identified in comparison with 
the type series. We collected 7 specimens in Morro do Garrafão, municipality of Corupá, state of Santa Catarina, at 
500–530 m above sea level, in December 2016. The new record is 22 km away from the type locality and also extends 
the altitudinal distribution of the species, which was previously between 790–835 m above sea level.
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Introduction
Brachycephalus Fitzinger, 1826 is a genus of miniatur-
ized montane toadlets (not exceeding 2.5 cm in body 
length), being among the smallest terrestrial vertebrates 
in the world (Rittmeyer et al. 2012). The genus encom-
passes 35 species, of which 29 were described in the last 
20 years (Frost 2018). Brachycephalus includes diurnal 
species that live in the forest floor, have direct develop-
ment (Pombal 1999), and a reduced number and size of 
digits (Hanken and Wake 1993, Yeh 2002, Clemente-
Carvalho et al. 2009). Some species are brightly colored 
and have neurotoxins in their skin, possibly originated 

from intestinal bacteria (Schwartz et al. 2007). The genus 
is subdivided into 3 phenetic groups, namely B. didac-
tylus, B. pernix, and B. ephippium (Ribeiro et al. 2015). 
The entire genus is endemic to Brazilian Atlantic Forest, 
but species from each group show distinct altitudinal and 
latitudinal distributions (Bornschein et al. 2016a). The B. 
didactylus group includes only 4 species [B. didactylus 
(Izecksohn, 1971), B. hermogenesi (Giaretta & Sawaya, 
1998), B. pulex Napoli, Caramaschi, Cruz & Dias, 2011, 
and B. sulfuratus Condez, Monteiro, Comitti, Garcia, 
Amaral & Haddad, 2016] distributed latitudinally along 
the entire geographical distribution of the genus and are 
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also variable altitudinally, with species occurring from sea 
level until 1,110 m above sea level (a.s.l.) (Bornschein et 
al. 2016a, Pie et al. 2018). Species from the remaining 
groups are less variable, occurring mostly at higher alti-
tudes, with species of the B. ephippium group distributed 
altitudinally from 200–1,900 m a.s.l. and geographically 
from São Paulo to the north through Minas Gerais, while 
species from the B. pernix group are distributed altitudi-
nally from 20–1,640 m a.s.l. and geographically only in 
southern Brazil, in Paraná and Santa Catarina (Bornschein 
et al. 2016a, Monteiro et al. 2018). Brachycephalus ephip-
pium group includes B. alipioi Pombal & Gasparini, 2006, 
B. bufonoides Miranda-Ribeiro, 1920, B. crispus Condez, 
Clemente-Carvalho, Haddad & Reis, 2014, B. darkside 
Guimarães, Luz, Rocha & Feio, 2017, B. ephippium 
(Spix, 1824), B. garbeanus Miranda-Ribeiro, 1920, B. 
guarani Clemente-Carvalho, Giaretta, Condez, Haddad & 
Reis, 2012, B. margaritatus Pombal & Izecksohn, 2011, 
B. nodoterga Miranda-Ribeiro, 1920, B. pitanga Alves, 
Sawaya, Reis & Haddad, 2009, B. toby Haddad, Alves, 
Clemente-Carvalho & Reis, 2010, and B. vertebralis 
Pombal, 2001 (Bornschein et al. 2016a, Guimarães et 
al. 2017), whereas B. pernix group includes B. actaeus 
Monteiro, Condez, Garcia, Comitti, Amaral & Haddad, 
2018, B. albolineatus Bornschein, Ribeiro, Blackburn, 
Stanley & Pie, 2016, B. auroguttatus Ribeiro, Firkowski, 
Bornschein & Pie, 2015, B. boticario Pie, Bornschein, 
Firkowski, Belmonte-Lopes & Ribeiro, 2015, B. brun-
neus Ribeiro, Alves, Haddad & Reis, 2005, B. coloratus 
Ribeiro, Blackburn, Stanley, Pie & Bornschein, 2017, B. 
curupira Ribeiro, Blackburn, Stanley, Pie & Bornschein 

2017, B. ferruginus Alves, Ribeiro, Haddad & Reis, 2006, 
B. fuscolineatus Pie, Bornschein, Firkowski, Belmonte-
Lopes & Ribeiro, 2015, B. izecksohni Ribeiro, Alves, 
Haddad & Reis, 2005, B. leopardus Ribeiro, Firkowski 
& Pie, 2015, B. mariaeterezae Bornschein, Morato, 
Firkowski, Ribeiro & Pie, 2015, B. mirissimus Pie, Ribeiro, 
Confetti, Nadaline & Bornschein, 2018, B. olivaceus 
Bornschein, Morato, Firkowski, Ribeiro & Pie, 2015, B. 
pernix Pombal, Wistuba & Bornschein, 1998, B. pombali 
Alves, Ribeiro, Haddad & Reis, 2006, B. quiririensis Pie 
& Ribeiro, 2015, B. tridactylus Garey, Lima, Hartmann 
& Haddad, 2012, and B. verrucosus Ribeiro, Firkowski, 
Bornschein & Pie, 2015 (Bornschein et al. 2016a, b, Pie 
and Ribeiro 2015, Ribeiro et al. 2017, Monteiro et al. 
2018, Pie et al. 2018). Many species of Brachycephalus 
present microendemism, occurring in only one or a few 
adjacent mountaintops, with total extents of occurrence 
comparable to the smallest ranges of species of the 
world (Bornschein et al. 2016a). The microendemism in 
Brachycephalus is associated with their need of specific 
environmental conditions, such as high humidity and 
cold, found in high altitude regions, such as cloud forests 
(Pie et al. 2013, Bornschein et al. 2016a).

In the recent years, a project was conducted focusing 
on the diversity and ecology of montane frogs from south-
ern Brazil. The obtained results included the discovery 
and description of several new species (Bornschein et al. 
2015, 2016b, Pie and Ribeiro 2015, Ribeiro et al. 2015, 
2017, Pie et al. 2018) and description of their advertise-
ment calls (Bornschein et al. 2018). In the present study, 
we report a second record of B. albolineatus, a member 

Figures 1. Map indicating the new record of Brachycephalus albolineatus (Morro do Garrafão; green dot) in comparison with the previous 
record, type locality of the species (Morro Boa Vista; red diamond), Santa Catarina, southern Brazil.
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of the B. pernix group recently described and only known 
from its type locality, a mountain top in northeastern Santa 
Catarina, southern Brazil (Bornschein et al. 2016b).

Methods
Records were obtained on field trips that we did exclu-
sively to access mountains ranges to find populations of 
Brachycephalus. We walked slowly through the forests 
during the day, listening to calls typical of Brachycepha-
lus that we collected over the past few decades. Upon 
detecting those calls, we carefully walked in the direction 
of the emitter and, then, removed leaves and other detri-
tus trying to find the toadlets. Specimens were collected 
to allow us to identify the species under permits issued by 
ICMBIO-SISBIO (55918-1). They were deposited in the 
Museu de História Natural Capão da Imbuia (MHNCI), 
Curitiba, state of Paraná, Brazil. We anaesthetized and 
euthanized specimens in laboratory using 2% lidocaine, 
fixed in 10% formalin and stored in a 70% ethyl alcohol 
solution. The habitat characterization was made accord-
ing to Veloso et al. (1991).

To identify the collected specimens, we compared 
them with the original description of Brachycephalus 
albolineatus (Bornschein et al. 2016b), with the preserved 
specimens of the type series, and with photographs of 
live and preserved specimens by LFR, of which some are 
available in figures 1, 3 and 4 of Bornschein et al. (2016b).

Results
New records. Brazil: Santa Catarina: municipality of 
Corupá: Morro do Garrafão (26°28ʹ23ʺ S, 049°15ʹ57ʺ 

W; 500–530 m a.s.l.) (Fig. 1), 11 December 2016, coll. 
by Leandro Corrêa (1 specimen; MHNCI 10836). Ibid., 
14 December 2016, coll. by Luiz F. Ribeiro, Leandro 
Corrêa, and André E. Confetti (3 specimens; MHNCI 
10837–9). Ibid., 15 December 2016, ibid. (3 specimens; 
MHNCI 10840–2). 

We heard the advertisement calls of several individu-
als (and recorded some of them) under leaf litter of the 
forest floor, where we collected the specimens by search-
ing through litter. The forest type was recognized as 
Floresta Ombrófila Densa Montana. The surroundings of 
the collection site (up to 1 km) include open areas formed 
by deforestation, with forest substituted by pastures, 
monocultures cultivation (Eucalyptus sp. and Pinus sp.), 
and houses. In addition, the surroundings encompass an 
extensive area of secondary vegetation grown at sites that 
have been deforested, as well as primary forests altered 
by selective logging. 

Identification. We identified the collected specimens by 
the following set of characteristics: “bufoniform” body 
shape, dorsum smooth, and general color in life of the 
dorsal region of head, dorsum, legs, arms and flanks light, 
brownish green to dark, olive green, always with a dark 
green region along the middle of the dorsum and a white 
line along the vertebral column in most specimens (Fig. 2).

Discussion
We present a second record of Brachycephalus albo-
lineatus, a species previously known only from its type 
locality. Both localities are 21.8 km in a straight line. The 
new record at 500 m a.s.l. also extends the altitudinal 

Figure 2. Representative variation in coloration of Brachycephalus albolineatus from Morro do Garrafão, municipality of Corupá, Santa Cata-
rina, southern Brazil. All adults are alive and shown in dorsal and ventral view. A. MHNCI 10840. B. MHNCI 10842. C. MHNCI 10836. D. MHNCI 
10839. Abbreviation: MHNCI = Museu de História Natural Capão da Imbuia, Curitiba, Paraná. Scale bars = 5 mm.
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range of the species, previously known between 790–835 
m a.s.l. (Bornschein et al. 2016b). Most species of the B. 
pernix group of Santa Catarina occur at lower altitudes 
than the species of the same group to the north, in Paraná, 
and the current altitudinal record reported here confirms 
this tendency. The lowest record for the species of B. 
pernix group in Santa Catarina is 20 m a.s.l. (Monteiro 
et al 2018) and in Paraná is 805 m a.s.l. (Bornschein et 
al. 2016a).

Despite this second record of the species more than 
20 km away from the previously known record, the spe-
cies was not found on a mountain only 4.8 km of distance 
from this previously known record (i.e. Pedra Branca, 
26°32ʹ52ʺ S, 049°05ʹ11ʺ W; 700–730 m a.s.l.; Born-
schein et al. 2016b). This suggests the possibility that the 
authors overlooked the species in that locality.

These new altitudinal and geographic distribution data 
presented shows that the estimate of extent of occurrence 
of 34.4 ha is no longer the global estimate (Bornschein et 
al. 2016a). Finally, we report that we found Brachycepha-
lus albolineatus in Morro do Garrafão in syntopy with B. 
sulfuratus. This is one of a few cases of syntopy between 
Brachycephalus species (Bornschein et al. 2016a).

Acknowledgements
LT was supported through a grant from PIBIC (43278) and 
MRP through a grant from CNPq/MCT (301636/2016–
8). Fieldwork was funded by Fundação Grupo Boticário 
de Proteção à Natureza (through projects 0895-20111 
and A0010-2014 conducted by Mater Natura – Instituto 
de Estudos Ambientais). Omar Rojas-Padilla and an 
anonymous reviewer provided valuable comments that 
improved our manuscript.

Authors’ Contributions
MRB, LFR, LC, LT, AEC and MRP conducted fieldwork; 
LFR, LC and AEC collected the data; LT and MRB wrote 
the text; MRB and LFR did the analysis; LFR took the 
photographs.

References
Bornschein MR, Firkowski CR, Baldo D, Ribeiro LF, Belmonte-Lopes 

R, Corrêa L, Morato SAA, Pie MR (2015) Three new species of 
phytotelm-breeding Melanophryniscus from the Atlantic Rainfor-
est of southern Brazil (Anura: Bufonidae). PLoS ONE 10 (12): 
e0142791. https://doi.org/10.1371/journal.pone.0142791 

Bornschein MR, Firkowski CR, Belmonte-Lopes R, Corrêa L, Ribeiro 
LF, Morato SAA, Antoniazzi-JR RL, Reinert BL, Meyer ALS, Cini 
FA, Pie MR (2016a) Geographical and altitudinal distribution of 
Brachycephalus (Anura: Brachycephalidae) endemic to the Brazil-
ian Atlantic Rainforest. PeerJ 4: e2490. https://doi.org/10.7717/
peerj.2490 

Bornschein MR, Ribeiro LF, Blackburn DC, Stanley EL, Pie MR 
(2016b) A new species of Brachycephalus (Anura: Brachycephali-
dae) from Santa Catarina, southern Brazil. PeerJ 4: e2629. https://

doi.org/10.7717/peerj.2629 
Bornschein MR, Ribeiro LF, Rollo Jr. MM, Confetti AE, Pie MR (2018) 

Advertisement call of Brachycephalus albolineatus (Anura: Brachy-
cephalidae). PeerJ 6: e5273. https://doi.org/10.7717/peerj.5273 

Clemente-Carvalho RBG, Antoniazzi MM, Jared C, Haddad CFB, 
Alves ACR, Rocha HS, Pereira GR, Oliveira DF, Lopes RT, Reis 
SF (2009) Hyperossification in miniaturized toadlets of the genus 
Brachycephalus (Amphibia: Anura: Brachycephalidae): micro-
scopic structure and macroscopic patterns of variation. Journal of 
Morphology 270: 1285–1295. https://doi.org/10.1002/jmor.10755 

Frost DR (2018) Amphibian species of the world: an online reference. 
Version 6.0 Available at http://research.amnh.org/vz/herpetology/
amphibia/index.php. Accessed on: 2018-04-21.

Guimarães CS, Luz S, Rocha PC, Feio RN (2017) The dark side of 
pumpkin toadlet: a new species of Brachycephalus (Anura: Brachy-
cephalidae) from Serra do Brigadeiro, southeastern Brazil. Zootaxa 
4258 (4): 327–344. https://doi.org/10.11646/zootaxa.4258.4.2 

Hanken J, Wake DB (1993) Miniaturization of body size: organismal 
consequences and evolutionary significance. Annual Review of 
Ecology and Systematics 24: 501–519. https://doi.org/10.1146/
annurev.es.24.110193.002441 

Monteiro JP de C, Condez TH, Garcia PC de A, Comitti EJ, Amaral 
IB, Haddad CFB (2018) A new species of Brachycephalus (Anura, 
Brachycephalidae) from the coast of Santa Catarina State, south-
ern Atlantic Forest, Brazil. Zootaxa 4407: 483–505. https://doi.
org/10.11646/zootaxa.4407.4.2 

Pie MR, Meyer ALS, Firkowski CR, Ribeiro LF, Bornschein MR (2013) 
Understanding the mechanisms underlying the distribution of micro-
endemic montane frogs (Brachycephalus spp. Terrarana: Brachyce-
phalidae) in the Brazilian Atlantic Rainforest. Ecological Modelling 
250: 165–176. https://doi.org/10.1016/j.ecolmodel.2012.10.019 

Pie MR, Ribeiro LF (2015) A new species of Brachycephalus (Anura: 
Brachycephalidae) from the Quiriri mountain range of southern 
Brazil. PeerJ 3: e1179. https://doi.org/10.7717/peerj.1179

Pie MR, Ribeiro LF, Confetti AE, Nadaline MJ, Bornschein MR (2018) 
A new species of Brachycephalus (Anura: Brachycephalidae) from 
southern Brazil. PeerJ 6: e5683. https://doi.org/10.7717/peerj.5683 

Pombal JP (1999) Oviposição de desenvolvimento de Brachycepha-
lus ephippium (Spix, 1824) descritas por Miranda-Ribeiro, 1920 
(Amphibia, Anura, Brachycephalidae). Revista Brasileira de Zoo-
logia 16: 967–976. https://doi.org/10.1590/S0101-81751999000 
400004 

Ribeiro LF, Bornschein MR, Belmonte-Lopes R, Firkowski CR, 
Morato SAA, Pie MR (2015) Seven new microendemic species of 
Brachycephalus (Anura: Brachycephalidae) from southern Brazil. 
PeerJ 3: e1011. https://doi.org/10.7717/peerj.1011 

Ribeiro LF, Blackburn DC, Stanley EL, Pie MR, Bornschein MR (2017) 
Two new species of the Brachycephalus pernix group (Anura: 
Brachycephalidae) from the state of Paraná, southern Brazil. PeerJ 
5: e3603. https://doi.org/10.7717/peerj.3603 

Rittmeyer EM, Alisson A, Gründler MC, Thompson DK, Austin 
CC (2012) Ecological guild evolution and the discovery of the 
world’s smallest vertebrate. PLoS ONE 7(1): e29797. https://doi.
org/10.1371/journal.pone.0029797 

Schwartz CA, Castro M de S, Pires Jr OR, Maciel NM, Schwartz ENF, 
Sebben A (2007) Princípios bioativos da pele de anfíbios: pano-
rama atual e perspectivas. In: Nascimento LB, Oliveira ME (Eds) 
Herpetologia no Brasil II. Sociedade Brasileira de Herpetologia, 
Belo Horizonte, 146–168.

Veloso HP, Rangel Filho ALR, Lima CA (1991) Classificação da Vege-
tação Brasileira, Adaptada a um Sistema Universal. Instituto Brasi-
leiro de Geografia e Estatística, Rio de Janeiro, 124 pp.

Yeh J (2002) The effect of miniaturized body size on skeletal morphol-
ogy in frogs. Evolution 56: 628–641. https://doi.org/10.1554/0014-
2820(2002)056[0628:TEOMBS]2.0.CO;2 

https://doi.org/10.1371/journal.pone.0142791
https://doi.org/10.7717/peerj.2490
https://doi.org/10.7717/peerj.2490
https://doi.org/10.7717/peerj.2629
https://doi.org/10.7717/peerj.2629
https://doi.org/10.7717/peerj.5273
https://doi.org/10.1002/jmor.10755
http://research.amnh.org/vz/herpetology/amphibia/index.php
http://research.amnh.org/vz/herpetology/amphibia/index.php
https://doi.org/10.11646/zootaxa.4258.4.2
https://doi.org/10.1146/annurev.es.24.110193.002441
https://doi.org/10.1146/annurev.es.24.110193.002441
https://doi.org/10.11646/zootaxa.4407.4.2
https://doi.org/10.11646/zootaxa.4407.4.2
https://doi.org/10.1016/j.ecolmodel.2012.10.019
https://doi.org/10.1590/S0101-81751999000400004
https://doi.org/10.1590/S0101-81751999000400004
https://doi.org/10.7717/peerj.1011
https://doi.org/10.7717/peerj.3603
https://doi.org/10.1371/journal.pone.0029797
https://doi.org/10.1371/journal.pone.0029797
https://doi.org/10.1554/0014-2820(2002)056%5b0628:TEOMBS%5d2.0.CO;2
https://doi.org/10.1554/0014-2820(2002)056%5b0628:TEOMBS%5d2.0.CO;2

