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heels and ulnar tubercles white; spotting and reticulation 
on flanks yellowish; dorsal faces of inner toes yellow; dor-
sal faces of finger discs translucent green (Fig. 6a). Venter 
medially white with a yellow hue, posteriorly translucent 
yellow; throat translucent bluish white; ventral faces of 
shanks translucent yellowish green; bones white (Fig. 6b). 
Outer iris periphery blue, inner iris periphery turquoise, 
outer iris ring black; outer iris bright green with fine black 
reticulation, inner iris silvery with brownish reticulation.

Variation: The female paratype is larger (for variation in 
measurements, see Table 1). In colouration, the female 
largely agrees with the holotype, but lacks the green dor-
sal shading in life and has less distinct dark brown mark-
ings on dorsum (Fig. 6c). The yellow reticulation on flanks 
is more distinctly developed, and the whole dorsum was 
brown with a distinct reddish violet tint in life. The out-
er iris is entirely green with black reticulation, the inner 
iris silvery grey with reddish brown reticulation (Fig. 6d). 
The two UADBA male paratypes (FGZC 4251, 4260) also 
generally agree in colouration with the holotype, although 
one lacks the distinct dark brown transversal markings, 
and its dorsum is almost uniformly pale brown, whereas 
the other exhibits distinct dark transversal markings but 
lacks green dorsal spotting (Fig. 6e, f). Specimens from 
Betampona generally match this extent of variation in col-
our pattern (Fig. 7). However, they all exhibit the char-
acteristic green iris colouration and a turquoise iris pe-

riphery as well as different degrees of yellow and green 
markings on dorsum and flanks. The supratympanic fold 
in males is either completely absent or barely developed 
and thus hardly discernible, whereas the supratympanic 
fold in the only known female is weakly developed, but 
clearly visible.

Vocalization: Two call types were recorded from the same 
male (MRSN A6355; Fig 7d) at Betampona on 11 Decem-
ber 2007, 21:00 h, at 21ºC air temperature (Rosa et al. 2011, 
track 14, clips 1, 2 & 3).

Call type A (Fig. 8a) consists of series of 1–3 harmoni-
ous notes (1.4 ± 0.7, n = 9), with note durations of 100–
370 ms (247.6 ± 97.3, n = 14). Series usually contain a long-
er initial note and shorter secondary notes and can last 
up to one second, depending on the number of notes per 
series. When the male emits more than one note, they are 
separated by intervals of 181–266 ms (225.0 ± 40.0, n = 4) 
duration. Notes are pulsatile in character, but pulse repeti-
tion rate is rather fast and single pulses are not recogniza-
ble. Note repetition rate is approximately 3.3/s. Frequency 
is distributed within a broad band of approximately 1000–
8000 Hz. Three major frequency bands are recognizable: 
dominant frequency between 1800 and 3000 Hz and two 
other bands at 3000–5000 and 5000–7000 Hz. Each band 
is subdivided into several (8–9) narrow bands. According 
to the call structure and the context of emission, we con-
sider this call type to represent the advertisement call.

Figure 7. Variation of Boophis fayi sp. n. from Betampona in life: (a) adult male (MRSN A6596); (b) adult male (not collected, tissue 
sample FAZC 13972); (c) adult male (not collected); (d) close-up view of right eye of male (MRSN A6355, call voucher).



219

Two new species of bright-eyed Boophis

Call type B (Fig. 8b) was recorded from the same in-
dividual. It is composed of 1–2 click notes (n = 2) lasting 
up to 200 ms (n = 1), depending on the number of notes 
per series. Each note has a duration of 8–11 ms (9.7 ± 1.5, n 
= 3) and, when the call encompasses more than one note, 
the duration of the interval between the two notes is about 
170 ms (n = 1). Notes are not pulsed and note repetition 
rate within series is approximately 6–10/s. Calling energy 
is distributed in a broad frequency band between 1000 and 
7000 Hz, with the maximum call energy being present at 
approximately 2000 Hz. Series are separated by irregular 
intervals of 1.9–60.5 s (26.1 ± 22.2, n = 6). According to its 
structure, we suspect this call to have a territorial function, 
as has also been documented for, e.g., B. tampoka (Köhler 
et al. 2007, Vences et al. 2011).

The call heard at Ambodivoahangy in the Makira re-
gion (probably from FGZC 4260) on 2 April 2010 appeared 
overall similar to the previous description of call type A. 
Unfortunately, we were not able to record calls from this 
population because calling activity was rather low at the 
time of observation and calling occurred very sporadically.

In comparison, the general structure of the putative ad-
vertisement call of B. fayi is akin to the calls of the morpho-
logically similar species B. boehmei and B. quasiboehmei, 
but differs by its longer note duration, longer inter-note 
intervals, and an apparently much greater pulse repetition 
rate in notes (compare Vences et al. 2010b).

Distribution: Boophis fayi is known from two localities. 
A small rainforest fragment close to the Makira Reserve 
along the Antainambalana river basin (see locality data of 
holotype) and from the Betampona Reserve in a narrow 
altitudinal range (ca. 300–400 m a.s.l.) at the central east 
coast 250 km farther south (Fig. 1). The species likely oc-
curs in rainforests along the eastern coast between these 
two localities. 

Natural history and conservation status: Boophis fayi is a 
nocturnal treefrog of the lowland rainforest. Males were 
usually found perching on vegetation up to ca. 3 m above 

the ground at night during the rainy season along small 
streams and swampy areas of secondary vegetation. Call-
ing activity at Betampona was recorded in March and Oc-
tober 2007 (Rosa et al. 2011, track 14, clip 4) and at the 
beginning of April 2010 at Ambodivoahangy. Because of 
B. fayi and its distributional range being poorly known as 
yet, we propose an IUCN red list status of “Data Deficient” 
for this species (compare Andreone et al. 2005, 2008).

Etymology: The specific name is a patronym for Andreas 
Norbert Fay (Zurich, Switzerland) in recognition of his 
support of research and nature conservation through the 
BIOPAT initiative.

Discussion

With the two species described herein, the Boophis goudoti 
species group currently contains 16 species, which may ar-
tificially be divided into two groups: large and small spe-
cies. However, phylogenetic relationships within the group 
are not fully resolved and so far, analyses of mitochondrial 
genes have not revealed a consistent grouping with respect 
to body size (Glaw et al. 2010, Vences et al. 2010b, Vieites 
et al. 2009). Nonetheless, most small members of the B. 
goudoti group share bright iris colours and rather simi-
lar advertisement calls (Glaw & Vences 1997b, Vences 
et al. 2005, 2010b). As intraspecific variation in external 
morphology is present to a considerable extent among the 
small species, the great similarity in vocalization compli-
cates unequivocal species identification in the field. Never-
theless, genetic differentiation in mitochondrial markers is 
rather pronounced even among the species with the most 
similar morphology and calls, B. boehmei and B. quasi­
boehmei (Vences et al. 2010b). The same is true for B. popi. 
Among the already described species, B. popi shares a sim-
ilar body size, similar advertisement call and reddish iris 
colours with B. axelmeyeri, B. boehmei, B. rufioculis, and 
B. quasiboehmei. However, in B. popi, pairwise sequence 
divergence in the 16S rRNA gene fragment as compared 

Figure 8. Audiospectrograms and corresponding oscillograms of calls of Boophis fayi sp. n. from Betampona (call voucher MRSN 
A6355): (a) call type A (possible advertisement call), (b) call type B (possible territorial call).
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to the mentioned species is 9.0–9.4, 8.1, 9.9 and 9.4%, re-
spectively, and is generally > 8.1% to all other species of the 
group, with the exception of B. fayi (5.3%). Thus, although 
analyses of advertisement calls did not facilitate species 
delimitation in these frogs, genetic differentiation and the 
analysis of certain qualitative morphological characters 
provide evidence for the existence of distinct evolutionary 
lineages (see de Queiroz 2007). The situation is slightly 
different for the second species described herein, B. fayi. Its 
green iris colour and the barely developed supratympanic 
fold in males are unique features that readily distinguish it 
from all other described members of the B. goudoti group. 
Its genetic divergence from other species of the group is 
also pronounced and varies from 5.3% (Betampona popu-
lation compared to B. popi from its type locality) to 10.3% 
(compared to B. reticulatus).

The two new species exhibit different distributional pat-
terns. Boophis popi inhabits the submontane rainforests in 
the central east and southern central east of Madagascar 
at between 1000 and 1500 m a.s.l. and thus is the species 
with the highest altitudinal occurrence among the small-
sized members of the B. goudoti group. At its lower alti-
tudinal limits it could occur in sympatry with B. boehmei 
and B. quasiboehmei. Boophis fayi occurs in the lowland 
rainforests of the central east and northeast. The 16S rRNA 
sequences of individuals from the Betampona population 
in the east show a 2.6% pairwise divergence to B. fayi from 
the type locality and are thus in the same range of intraspe-
cific differentiation known for other members of this spe-
cies group (e.g., 2.1% in B. axelmeyeri, 2.5% in B. popi). The 
airline distance between both localities is approximately 
250  km, however, it seems probable that B. fayi inhabits 
a strip of lowland rainforest along the east coast, whereas 
B. popi occurs in a band of submontane forests along the 
slopes of the eastern Madagascan mountain range.

Recent fieldwork and genetic analyses have accumulat-
ed new datasets for the B. goudoti group and we are aware 
of more strongly divergent lineages, most of which prob-
ably qualify for candidate species to be described in the fu-
ture (Vieites et al. 2009, Glaw et al. 2010). However, these 
lineages were largely ignored here as detailed studies are 
still in progress and tentative results indicate that the situ-
ation within the group might be rather complex in several 
cases. As documented for the B. luteus group (Vences et 
al. 2011), the presence of considerable intraspecific varia-
tion and deep conspecific lineages in the B. goudoti group 
is rather probable and further studies are needed to clarify 
the status of various populations and the geographic distri-
butions of species.
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