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Abstract. We describe a new species of treefrog of the Boophis goudotii group from Ivohiboro, a sacred forest in the South-
east of Madagascar and recently established protected area. Based on a molecular phylogeny inferred from DNA sequences 
of the mitochondrial 16S rRNA gene, Boophis samuelsabini sp. n. is sister to the clade of B. madagascariensis and B. rosei­
palmatus but differs from these species by genetic distances of 4.8–6.3%. The new species has an advertisement call con-
sisting of various note types similar to its closest relatives, B. madagascariensis and B. roseipalmatus, but is distinguished 
morphologically from them by smaller body size and presence of a pattern of reticulated dermal folds on the dorsum. This 
discovery highlights the poor state of exploration of remnant highland forests in the South East of Madagascar which can 
be expected to harbour additional microendemic species in need of conservation measures.
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Introduction

Among the anuran family Mantellidae, endemic to Mada-
gascar and the Comoran island of Mayotte, the genus Boo­
phis includes 87 species of tree frogs (Frost 2025), separated 
in ten species groups (Blommers-Schlösser 1979, Blom-
mers-Schlösser & Blanc 1991, Glaw & Vences 2006, 
Hutter et al. 2018, 2022). Despite their arboreal habits, 
Boophis are relatively conspicuous frogs and most species 
are regularly observed and collected (Hutter et al. 2022). 
Male advertisement calls are powerful and a dominant com-
ponent of the nocturnal soundscape in Madagascar’s rain-
forests (Vences et al. 2008, Hutter et al. 2022). The Boo­
phis goudotii group is a species-rich clade within the genus 
(Hutter et al. 2018), which, taking into account the latest 
species descriptions (Glaw et al. 2010, Vences et al. 2010, 
Köhler et al. 2011), currently contains 16 nominal species. 

Although new species or deep genetic lineages of am-
phibians are regularly described from a variety of environ-

ments and geographical regions within Madagascar, an 
emerging trend is their discovery from small, previously 
neglected fragments of original habitat persisting in the 
largely degraded matrix, e.g., in miniaturized leaf chamele-
ons (Glaw et al. 2012, 2022, Rakotoarison et al. 2024) or 
different groups of frogs (e.g., Gehring et al. 2010). Even 
if very small and often degraded, these forest fragments 
allow for the persistence of microendemic species whose 
wider area of occupancy may already have been lost due 
to slash-and-burn agriculture and other anthropogenic in-
fluences. Because a substantial proportion of Madagascar’s 
biota can survive in somewhat degraded forest or forest 
edges (e.g., Vallan et al. 2004, Ndriantsoa et al. 2017), 
the protection of these minute remnant habitats can be of 
high importance in conservation management.

The Ivohiboro Protected Area (IPA), located in the Iho-
rombe Region of south-eastern Madagascar and legally es-
tablished in 2023, is one such forest managed by a consor-
tium composed of the Madagascar Institut pour la Conser-
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vation des Ecosystèms Tropicaux (MICET), the biological 
station CentreValbio, the Rainforest Trust, and stakehold-
ers from surrounding villages (Otero Jimenez et al. 2023). 
Though it has been highly fragmented over years of anthro-
pogenic disturbance, the ~ 850 ha of humid forest within the 
IPA retain high levels of biodiversity, with numerous spe-
cies of amphibians, reptiles, birds, lemurs, invertebrates, and 
other taxa (Bartylak et al. 2022, Fahmy et al. 2023, Otero 
Jimenez et al. 2023, Gierlasiński et al. 2024). In the same 
local region of Madagascar, several other isolated forest 
fragments have yielded remarkable herpetofaunal discover-
ies, including microendemic species such as Boophis lauren­
ti and Mantidactylus bourgati (Belluardo et al. 2021). 

Recent field surveys carried out in Ivohiboro (Fig. 1) 
revealed the presence of several amphibian species re-
quiring taxonomic description (Basham et al. in review). 
These comprised a specimen of a Guibemantis that was 
recently described as new species, G. sioka (Hutter et 
al. 2025), a probable new microhylid of the genus Ano­
donthyla which will be revised in subsequent studies, and 
a Boophis with morphological and genetic affinities to B. 
madagascariensis and B. roseipalmatus (Basham et al. in 
review). Here, we provide additional data on this Boophis, 
including evidence for its concordant genetic and mor-
phological divergence, and formally name and describe it 
as new species.

Figure 1. Map of Ivohiboro Protected Area with observation sites (A), with an inset of Madagascar showing the site location (B). 
(C–D) Photos of the habitat at Ivohiboro; C shows a representative view of the forest with a relatively large stream but note that the 
new species was found mostly in smaller, slow-moving streams (photograph by Mai Fahmy). 
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Materials and methods

Frogs of the target species were captured mostly at night 
and located by opportunistic searching, using torches and 
head lamps. Specimens were anesthetized with MS222 and 
subsequently euthanized with an overdose of the same 
substance. Tissue samples for genetic analyses were ex-
cised from the euthanized specimens and preserved in 96% 
ethanol. Specimens were then fixed in 96% ethanol, pre-
served in 70% ethanol, and deposited in the collections of 
the Université d’Antananarivo, Mention Zoologie et Bio-
diversité Animale, Madagascar (UADBA), and the Zoolo-
gische Staatssammlung München, Germany (ZSM). Col-
lected voucher specimens were labelled with field numbers 
of F. Glaw (FGZC); several of these have not yet received 
final catalogue numbers in the respective collections and 
are therefore here referred to under the provisional acro-
nyms UADBA-FGZC and ZSM-FGZC. Individuals ob-
served by EB in 2023 could not be collected due to permit-
ting issues, and were given field identifiers of MA (Anal-
amary subsite) and MI (Ivohiboro subsite) (Basham et al. 
in review). During the 2023 fieldwork; 27 individuals were 
observed, 21 were photographed, 18 were swabbed, and 13 
swabs yielded DNA of sufficient quality for sequencing. 
MA and MI identifiers were used for GenBank submis-
sion related to the 16S sequences derived from swabs. A 
table with all specimens (and their individual SVL meas-
urements and recorded microhabitat) is available from Ze-
nodo (https://doi.org/10.5281/zenodo.18324260). Other in-
stitutional codes and field numbers refer to sequences re-
trieved from GenBank and can be found in the respective 
publications referencing these sequences. 

Morphological measurements (in millimetres) were 
taken by MV with a digital calliper to the nearest 0.1 mm. 
Abbreviations are: SVL (snout–vent length), HW (great-
est head width), HL (head length), ED (horizontal eye dia
meter), END (eye–nostril distance), NSD (nostril–snout 
tip distance), NND (nostril–nostril distance), TD (hori-
zontal tympanum diameter), TL (tibia length, actually re-
ferring not to the tibia bone but to the shank), HAL (hand 
length), HIL (hindlimb length), FOL (foot length), FOTL 
(foot length including tarsus), and FORL (forelimb length). 
The definition of measurements, terminology and the de-
scription scheme follow Glaw et al. (2010) and Vences et 
al. (2010), and Glaw & Vences (1997) for eye colouration. 
Webbing formulae follow Blommers-Schlösser (1979). 

For the genetic analysis, we used a fragment of the mito
chondrial 16S rRNA gene often used for DNA barcoding 
of Malagasy frogs (Vieites et al. 2009). We extracted DNA 
from tissue samples and sequenced the PCR-amplified frag-
ment using standard protocols (Glaw et al. 2010, Venc-
es et al. 2010), and with primers 16Sar-L and 16Sbr-H of 
Palumbi et al. (1991). Sequences were resolved on a capil-
lary sequencer by LGC Genomics (Berlin, Germany), qual-
ity-checked in CodonCode Aligner (CodonCode Corpora-
tion), trimmed in MEGA7 (Kumar et al. 2016), and aligned 
using the G-INS-I option of MAFFT (Katoh & Standley 
2013) as implemented in Concatenator (Vences et al. 2022). 

A Maximum Likelihood tree under the GTR+G model, 
with node support assessed using 500 full (“thorough”) 
bootstrap replicates, was inferred in RAxML (Stamatakis 
2014) as implemented in raxmlgui (Edler et al. 2020). Un-
corrected pairwise sequence distances (p-distances) were 
calculated in MEGA7 using default parameters. All new se-
quences were submitted to GenBank (accession numbers 
PV386819, PV386828–PV386840, PX900032–PX900033). 
The alignment and treefile are available from Zenodo (htt-
ps://doi.org/10.5281/zenodo.18324260).

Vocalizations were extracted from videos recorded in 
the field using a Google Pixel 8a cell phone with built-in 
microphone. Recordings were re-sampled at 22.05 kHz and 
32-bit resolution and analyzed using the software Cool Edit 
Pro 2.0. Temporal parameters were measured in the oscil-
lograms. Frequency information was obtained through 
Fast Fourier Transformation (FFT; width 1024 points) at 
Hanning window function. Spectrograms were produced 
at Blackman window function with 256 bands resolution. 
Temporal measurements are summarized as range with 
mean ± standard deviation in parentheses. Description, 
terminology, and methods follow those recommended by 
Köhler et al. (2017), using the call-centered terminologi-
cal scheme. Representative cuts of the calls in WAV format 
have been uploaded to the Zenodo repository (https://doi.
org/10.5281/zenodo.18324260). 

Nomenclatural Acts

The electronic edition of this article conforms to the re-
quirements of the amended International Code of Zoo-
logical Nomenclature (ICZN), and hence the new names 
contained herein are available under that Code from the 
electronic edition of this article. This published work and 
the nomenclatural acts it contains have been registered 
in ZooBank, the online registration system for the ICZN. 
The LSID (Life Science Identifier) for this publication is: 
urn:lsid:zoobank.org:pub:7F38A5E2-D68C-49E5-8F31-
CEB0CF092117. The electronic edition of this work was 
published in a journal with an ISSN, and has been archived 
and is available from the following digital repositories: 
salamandra-journal.com, Zenodo.org.

Results

The ML tree inferred from 518 bp of 16S sequences (Fig. 2) 
supported placement of the new species from Ivohi-
boro within the B. goudotii group, in a maximally sup-
ported (Bootstrap support BS = 100%) clade consisting of 
B. madagascariensis, B. roseipalmatus, and the focal lineage 
from Ivohiboro. Within this clade, B. madagascariensis was 
sister to B. roseipalmatus (BS = 87%). 

Uncorrected pairwise distances of the focal lineage from 
Ivohiboro in the 16S fragment studied amounted to 5.1–
6.3% in comparison with B. madagascariensis and 4.8–5.1% 
in comparison with B. roseipalmatus. The uncorrected dis-
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tances between B. madagascariensis and B. roseipalmatus 
were 5.2–6.1%. Within-lineage distances amounted up to 
1.4% in B. madagascariensis, 0.2% in B. roseipalmatus, and 
0.4% in the focal lineage from Ivohiboro.

Morphologically, specimens of the focal lineage from 
Ivohiboro were similar to B. madagascariensis in their rath-
er uniform beige to light brown dorsum, lack of reddish 
color on feet and webbing, beige-yellowish, mostly uniform 
iris, gray-bluish iris periphery, and distinct spine on elbow 
and tibiotarsal articulation. However, they were character-
ized by comparatively smaller body size (up to 48 mm; vs. 
52–81 mm in adult B. madagascariensis and 60–87 mm in 
adult B. roseipalmatus; Glaw et al. 2010), and distinct der-
mal reticulations on the dorsum in most specimens which 
are much more indistinct or entirely lacking in B. madagas­
cariensis and B. roseipalmatus. This size range also includes 
the holotypes of B. madagascariensis (65 mm; Peters 1874) 
and B. roseipalmatus (66.2 mm; Glaw et al. 2010). For more 
detailed comparisons, see Diagnosis below.

The combination of phylogenetic position, strong mito-
chondrial genetic divergence, and distinct morphological 
differences to its closest relatives support a status as distinct 
species for the focal lineage from Ivohiboro. We therefore 
proceed in formally naming and describing this lineage.

Taxonomy
Boophis samuelsabini sp. n.

Figs 3–5

ZooBank LSID: urn:lsid:zoobank.org:act: 
58A2498F-0041-4400-BEBF-660082A916F5

Holotype: ZSM 600/2025 (field number FGZC 12502) col-
lected by B. Otero Jimenez, D. Razafitsimialona and 
G. M. Andrianatenaina at 6.45 pm, 7 October 2024 at 
Ivohiboro Protected Area (22°36’59.0” S 46°43’20.5” E; 
1200 m a.s.l.), South East of Madagascar. 

Figure 2. Maximum Likelihood phylogenetic tree inferred from a DNA alignment of 518 bp of the mitochondrial 16S rRNA gene. 
Numbers at nodes are bootstrap support values in percent (500 replicates). The sampling included all available sequences of B. samuel­
sabini sp. n., representative sequences of its closest relatives B. madagascariensis and B. roseipalmatus from across their range, and single 
sequences of all other species in the B. goudotii group. A sequence of B. tephraeomystax (subgenus Sahona) was used as outgroup.
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Paratypes: Four specimens, all adult males. UADBA-FGZC 
12501, with same collection data as holotype. ZSM-FGZC 
12864, ZSM-FGZC 12866 and UADBA-FGZC 12867, col-
lected by M. Vences, S. Rakotomanga, R. Andriami-
hantason, T. Rakotoarizafy and A. Razafimanant-
soa on 1 January 2026 at the type locality.

Available names: As discussed by Glaw et al. (2010), the 
nomen Rhacophorus herthae Ahl, 1929 is currently con-
sidered as synonym of B. madagascariensis and needs to be 
taken into account as possible earlier name for the lineage 
described here. Rhacophorus herthae is based on a holotype 
in the Zoologisches Museum Berlin (ZMB 31577) of 25 mm 
SVL from Akkoraka, central Madagascar (see Glaw et al. 
2010). This specimen shows a typical, contrasted color reg-
ularly observed in subadult B. madagascariensis, but not in 
any of the Ivohiboro specimens, including relatively small-
sized specimens (e.g., MA88: 22 mm SVL; MA75: 27 mm 
SVL). Furthermore, the original description of R. herthae 

does not make any reference to dermal ridges on the dor-
sum and describes the dorsal skin as smooth (Ahl 1929). 
We therefore conclude that R. herthae is unlikely to be con-
specific with the Ivohiboro specimens and continue con-
sidering the name as junior synonym of B. madagascarien­
sis. 

Definition: Assigned to the genus Boophis based on the 
presence of an intercalary element between ultimate and 
penultimate phalanges of fingers and toes (verified by ex-
ternal examination), presence of nuptial pads and absence 
of femoral glands in males, absence of gular glands in 
males, enlarged terminal discs of fingers and toes, lateral 
metatarsalia separated by webbing, absence of outer meta
tarsal tubercle, and molecular phylogenetic relationships 
(Fig. 2). Assigned to the Boophis goudotii group based on 
the following combination of characters: relatively large 
size (male SVL > 30 mm); beige to brown (not green) dor-
sal colour; non-transparent ventral skin, absence of red 

Figure 3. Specimens of Boophis samuelsabini sp. n. in life: (A) paratype UADBA-FGZC 12501; (B) individual MA013 (not collected); 
(C)  individual MA171 (not collected); (D) individual MA171 (not collected); (E) individual MA02 (not collected); (F) individual 
MA013 (not collected). 
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ventral colour; presence of dermal flaps or tubercles on 
heels and elbows; presence of webbing between fingers; 
presence of vomerine teeth; presence of white tubercles 
ventrally under the cloacal opening; presence of a well-de-
fined canthus rostralis, and molecular phylogenetic rela-
tionships. 

Diagnosis: The new species differs from all described spe-
cies in the B. goudotii group by strong genetic differenti-
ation, with pairwise 16S divergence of 5.1–6.3% to all the 
other species of the group. It further differs from B. gou­
dotii, B. obscurus and B. periegetes by presence of distinct 
dermal flaps on heels (vs. absence) and from B. goudotii, 
B. periegetes and syntopic B. obscurus by smaller body size 
(male SVL as far as known < 40 mm vs. > 50 mm; B. ob­
scurus from some other sites, e.g. Isalo, are smaller but still 

> 42 mm); from B. axelmeyeri, B. boehmei, B. quasiboeh­
mei, B. popi, and B. rufioculis by absence of red pigment in 
the iris (vs. presence), and furthermore from B. boehmei 
and B.  quasiboehmei by reticulated dorsum (vs. smooth) 
and larger body size (male SVL > 31 mm vs. < 31 mm); from 
B. fayi by absence of greenish color in the iris (vs. presence) 
and dorsal reticulations (vs. smooth dorsum); from B. bur­
geri by a whitish iris periphery (vs. blue); from B. reticulatus 
by comparatively weakly expressed dorsal reticulation (vs. 
strongly expressed) and uniformly colored head (vs. usu-
ally light patches laterally on head); from B. brachychir and 
B. entingae by reticulated dorsum (vs. smooth), uniform 
color on dorsum and head (vs. usually with black color 
lining the dorsolateral fold ventrally and often with large 
brown patch on dorsum), and smaller body size (male SVL 
as far as known < 40 mm vs. usually > 40 mm); from its 

Figure 4. Dorsolateral views of three male paratypes, and dorsal and ventral views of one of these paratypes of Boophis samuelsabini sp. 
n. in life (specimens still uncatalogued and therefore here referenced with their field numbers; will be deposited in ZSM and UADBA). 
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closest relatives, B. madagascariensis and B. roseipalma­
tus, by reticulated dorsum (vs. usually smooth), distinctly 
smaller body size (male SVL as far as known < 40 mm vs. 
> 50 mm), and furthermore from B. roseipalmatus by ab-
sence of pinkish colour on webbing and iris periphery (vs. 
presence).

Description of the holotype: Adult male in a good state 
of preservation, tissue and skin removed ventrally from 
the thigh for DNA analysis (Fig. 5). Body moderately ro-
bust; head slightly wider than long, wider than body; snout 
slightly pointed in dorsal view, subacuminate in lateral 
view; nostrils directed laterally, slightly nearer to eye than 
tip of snout; canthus rostralis sharp, concave in dorsal view 
from eye to nostril; loreal region concave; eye large; tympa-
num distinct, rounded, TD 50% of ED; supratympanic fold 
prominent and straight; vomerine odontophores distinct, 
well separated in two rounded patches, positioned medi-
ally and posteriorly between choanae; choanae relatively 
small, rounded. Tongue wide, distinctly bifid and free pos-
teriorly. Arms rather robust, lower arms with distinct lat-
eral fringes which comprise about three smaller tubercles; 
a small but distinct pointed dermal appendage on elbow; 
subarticular tubercles single, round; inner palmar tuber-
cle not unambiguously recognizable; fingers with traces of 
web between fingers 3 and 4, and without obvious later-
al dermal fringes; relative length of fingers 1<2<4<3 (fin-
ger 2 distinctly shorter than finger 4); finger discs enlarged; 
first finger with distinct, unkeratinized nuptial pad. Hind 
limbs slender; a distinct and prominent pointed dermal ap-
pendage on heel; tibiotarsal articulation reaches snout tip 
when hind limb is adpressed along body; lateral metatar-

sals largely separated by webbing; inner metatarsal tubercle 
small and distinct, elongated; no outer metatarsal tubercle; 
toes moderately webbed; webbing formula 1(0.75), 2i(1), 
2e(0.5), 3i(1.5), 3e(0), 4i(2), 4e(2), 5(0.5); relative lengths 
of toes 1<2<3<5<4; toe discs enlarged. Skin on dorsum 
largely smooth with fine reticulations in preservative; skin 
on dorsal faces of thigh, shank and tarsus smooth; skin 
smooth on throat and chest, slightly granular on belly with 
many granules dark pigmented; ventral faces of thighs and 
shanks finely granular, more coarsely granular with dark 
pigmented granules proximally on thighs, and with one 
prominent white tubercle on each side of the cloacal re-
gion. For measurements, see Table 1.

In preservative, after 3 months of preservation (Fig. 5), 
dorsally beige-cream with indistinct and poorly delimited 
large light brown patches on head and anterior dorsum and 
scattered small sharply delimited irregular black dots pre-
dominantly on posterior dorsum. Thighs, shanks, and feet 
with indistinct light brown crossbands. Ventrally cream, 
with a pattern of scattered dark brown spots on the belly 
which correspond to small and probably keratinized gran-
ules. Distinct brown pigment on tubercles on the ventral 
surface of hand and feet as well as most gland granules on 
the ventral side of thighs. Color in life of the holotype not 
documented. 

Etymology: The species name is a patronym honoring 
Samuel Sabin, son of Andrew Sabin, in recognition of 
the Sabin family’s support for research and conservation 
of Madagascar’s herpetofauna. Grammatically, the epithet 
is the genitive singular of a second-declension masculine 
noun.

Figure 5. Dorsal (left) and ventral (right) views of the preserved holotype ZSM 600/2025 (FGZC 12502) of Boophis samuelsabini sp. n.
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Variation: Based on available photos of several specimens, 
including the paratypes, in life (Figs 3–4), morphology is rel-
atively uniform. Heel appendages and dorsal reticulation are 
visible in all specimens. Dorsal coloration in life ranges from 
cream to beige or light brown, but it is uncertain whether 
this in part reflects different white balance settings in the 
cameras used. Iris color is uniformly beige in most speci-
mens, sometimes with some brown pattern (e.g., Fig. 3A); 
iris periphery is whitish or light bluish. Basham et al. (in re-
view) recorded body sizes of 20 specimens of B. samuelsabi­
ni in their survey, but specimens were not reliably sexed and 
some of the values may refer to subadults. Adding the data 
of holotype and paratypes, the overall SVL range is 22.0–
48.2 mm (mean 35.4; N = 25). Of these, 17 specimens meas-
ured between 32.0–38.2 mm, probably representing males 
given that the male holotype and paratypes fall within this 
range, and four specimens measured 45.4–48.2 mm which 
we hypothesize are females. A table with individual SVL 
measurements of all specimens is available from the Zenodo 
repository (https://doi.org/10.5281/zenodo.18324260).

Natural history: The species was locally abundant at the 
type locality. Males were observed calling at night from 
low vegetation directly overhanging small streams, typi-
cally perched on small branches, vines, palm fronds, or 
leaves. Calling activity commenced at dusk, and chorus-
es often consisted of several males within close proximi-
ty; up to four males were recorded calling simultaneously 
from the same 2 × 2 m patch of understory shrubs beside a 
stream. Male choruses exhibited chain-like patterns of call 
initiation, with one male’s call triggering responses from 

nearby individuals. Vertical survey data using canopy ac-
cess methods indicate that calling males primarily occu-
pied perches within 0.5–2 m above ground, but one indi-
vidual was captured at 7.2 m height, suggesting that outside 
of breeding activity the species may utilize higher strata of 
the understory and potentially canopy habitats.

Vocalizations: Advertisement calls recorded from an adult 
male in Ivohiboro on the 9th November 2024 at 21:25 (air 
temperature 19 °C, humidity 78%) consisted of pulsatile sin-
gle-note calls (Fig. 6) which were repeated after irregular in-
tervals (interval duration 9–10 seconds between three con-
secutively recorded calls). Call duration (= note duration) 
was 51–91 ms (mean 68 ms; N = 5). Calls contained 9–24 
(mean 15.6; N = 5) pulses, with a pulse repetition rate of 
147–264 pulses per second (mean 224/s; N = 5). There were 
no clearly recognizable silent intervals between pulses and 
in some cases pulses were not clearly distinguishable from 
each other. Pulses were most intense at the start of calls and 
intensity decreased gradually towards the end. Dominant 
frequency was 1291–1464 Hz (mean 1373 Hz; N = 5), and 
approximate prevalent bandwidth ranged between 900–
2900 Hz. The recording also contains one short (ca. 25 ms) 
click note that likely was also emitted by this species, and 
in 2026 we heard also series of similar short notes probably 
emitted by this species (although the vocalizing specimen 
could not be observed in the moment emitting this kind of 
note). The large ranges of all temporal call variables, as well 
as the probable click note, indicate that advertisement calls 
of this species, as in the closely related B. madagascarien­
sis (see Narins et al. 2000) and probably in B. roseipalma­

Table 1. Morphometric measurements of holotype and paratypes of Boophis samuelsabini sp. n., all in mm. See Materials and methods 
for abbreviations.

Specimen voucher ZSM 
600/2025

UADBA-FGZC 
12501

ZSM-FGZC 
12864

ZSM-FGZC 
12866

UADBA-FGZC 
12867

Field number FGZC 12502 FGZC 12501 FGZC 12864 FGZC 12866 FGZC 12867
Locality Ivohiboro Ivohiboro Ivohiboro Ivohiboro Ivohiboro
Status holotype paratype paratype paratype paratype
Sex Male Male Male Male Male
SVL 36.2 35.6 37.0 36.5 36.8
HW 14.1 14.2 14.4 14.1 14.0
HL 13.8 14.0 15.0 14.9 14.6
TD 2.6 3.1 3.8 3.0 3.3
ED 5.2 4.6 5.6 5.1 5.5
END 3.0 3.0 3.3 3.3 2.9
NSD 3.2 3.4 3.4 3.2 3.5
NND 4.3 4.1 4.2 3.9 4.4
FORL 21.8 20.9 21.5 20.6 22.7
HAL 12.5 11.8 12.8 11.0 12.3
HIL 63.1 62.2 65.2 60.6 59.7
FOTL 27.0 26.6 28.4 26.5 26.1
FOL 16.5 16.0 16.9 15.7 15.4
TL 19.0 18.9 20.8 19.1 18.7
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tus (Glaw et al. 2010) are rather complex, and especially in 
highly motivated males may consist of various note types. 

Distribution and conservation status: The species is so far 
only known from its type locality, Ivohiboro forest (750–
1300 m a.s.l.; individuals were collected from 1000–1250 m 
a.s.l.) but may be present in other sites in the South East 
of Madagascar where remaining forests are under high an-
thropogenic pressure. Evaluating its conservation status is 
therefore not easy. Given the status of Ivohiboro as protect-
ed area, the species may be categorized as Least Concern 
based on IUCN criteria (IUCN Standards and Petitions 
Committee 2024), but could immediately shift to Critically 
Endangered if on-going decline in the extent and quality 
of its habitat in Ivohiboro would be noted, despite the site’s 
protected area status. For a future IUCN Red List assess-
ment of this species, the protection of Ivohiboro and the 
efficacy of the conservation measures in place for this pro-
tected area will therefore be crucial.

Discussion

The new species described herein, Boophis samuelsabini, has 
so far not been found at any other site in Madagascar except 
Ivohiboro Protected Area. Here, it is among the more com-
mon frog species, with 27 individuals recorded in the survey 
of Basham et al. (in review). Although the species can be 
distinguished from adults of its closest relatives, B. mada­
gascariensis and B. roseipalmatus, readily by its smaller body 
size, it is possible that subadult B. madagascariensis from 

other sites in the Southern Central East and South East of 
Madagascar may have been confused with B.  samuelsabi­
ni. Confusion might also have happened with the similar-
sized B. reticulatus which is relatively common in the area. 
However, molecular surveys, including numerous DNA se-
quences from tadpoles collected in Ranomafana National 
Park (e.g., Strauss et al. 2013, Ndriantsoa et al. 2017), 
have not yielded any sequence of B. samuelsabini, suggest-
ing that it may be absent or rare in Ranomafana. Recent 
research has revealed several frog species, such as Guibe­
mantis sioka and Gephyromantis cornucopia (Miralles et 
al. 2023, Hutter et al. 2025), which are probably restricted 
to forest areas at relatively high elevations (> 1000 m a.s.l.) 
in the South East of Madagascar, similar to the elevational 
range of B. samuelsabini (1000–1250 m a.s.l.). Future survey 
research is needed for this poorly prospected region, includ-
ing forest remains > 1000 m in Ivohibe, Kalambatritra, and 
Chaînes Anosyennes reserves. 

The discovery of the new species also adds to recent 
findings of drastic differences in occurrence patterns and 
distribution ranges among closely related species of Mala-
gasy anurans. While B. samuelsabini might be locally com-
mon, it seems to be geographically restricted while one of 
its closest relatives, B. madagascariensis, occupies a wide 
range spanning almost 1000 km along Madagascar’s east-
ern rainforest band (Glaw & Vences 2007). Similar ex-
amples of range-restricted vs. widespread species in the 
same region are Guibemantis sioka vs. G. depressiceps and 
G.  timidus (Hutter et al. 2025), or the range-restricted 
candidate species Mantidactylus sp. Ca55 and Ca56 vs. the 
widespread M. guttulatus, M. lovei, and M. grandidieri 

Figure 6. Audiospectrogram and corresponding oscillogram of a call emitted by a non-collected male of Boophis samuelsabini sp. n., 
recorded at the type locality on 9 November 2024 at 21:25 h.
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(Vences et al. 2025). At present, it is impossible to know 
whether the factors causing these differences are unique to 
each case, or indicate more general biogeographic or eco-
logical patterns and processes; range-restricted species oc-
cur both in lowlands (M. sp. Ca55 and Ca56) and highlands 
(G. sioka, B. samuelsabini), and the differences are thus not 
obviously related to elevational segregation. 

To better understand such macroecological patterns in 
Madagascar’s amphibian fauna, it will first be necessary 
to assemble additional information on the natural history 
and life history of most species. Unfortunately, classical de-
scriptive natural history work has fallen out of favor among 
researchers and funding agencies, and therefore, data on 
behavior, vocalization, microhabitat, tadpole morphology, 
or phenology are scarce or absent for most species in Mad-
agascar’s hyperdiverse amphibian assemblages, including 
B. samuelsabini. This species can be expected to have gen-
eralized exotrophic tadpoles living in streams, as known in 
the whole B. goudotii group (e.g., Blommers-Schlösser 
1979, Blommers-Schlösser & Blanc 1991, Raharivolo-
loniaina et al. 2006, Randrianiaina et al. 2009, Raso-
lonjatovo Hiobiarilanto et al. 2010). Future research in 
Ivohiboro should focus on obtaining such natural and life 
history data for its frog community, ideally in the rainy sea-
son, and coupled with additional collection of specimens 
to enable the taxonomic evaluation of additional candi-
date species that have already been identified from the site 
(Basham et al. in review). These efforts would benefit from 
parallel monitoring of forest condition and habitat quality, 
allowing changes in amphibian communities to be inter-
preted in the context of emerging threats, and providing a 
baseline to inform future conservation assessments.
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