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It differs from the other known Mantidactylus species
as folIows: from the species of the subgenera
Mantidactylus, Brygoomantis, Chonomantis,
Ochthomantis, and Hylobatrachus by the lack of a vis­
ible porus in the femoral glands; from the species ofthe
subgenera Laurentomantis and Pandanusicola, as well
as the species of the M boulengeri group (subgenus
Gephyromantis), by separated lateral metatarsalia;
from the M asper group (subgenus Gephyromantis) by
the lack of distinct folds on the shoulder region and
shorter hindlimbs; from most species of the subgenus
Phylacomantis (M pseudoasper, M corvus, M,
granulatus, M leucomaculatus) by the lack of a paired
vocal sac; from M redimitus and M cornutus

(subgenus Phylacomantis) by the lack oftwo tubercles
between the eyes; from the subgenus Guibemantis (M
depressiceps, M tornieri, M liber) by the presence of
distinctly visible femoral glands; from the M wittei
complex (subgenus Blommersia) by the larger size;
from M argenteus (subgenus Blommersia) by the
smalIer tympanum; from M guibei and M bertini
(subgenus Blommersia) by separated metatarsalia;
from M aglavei, M fimbriatus, M massi, and M
phantasticus (subgenus Spinomantis) by the complete
lack of dermal flaps and fringes, and relative toe
lengths. Externally M brunae mostly resembles M
peraccae, from which it differs in the relative third and
fifth toe length, trilled calls, terrestrial/scansorial hab­
its, slender form, rather pointed snout, lack of dorsal
warts, and the dorsal pattem arranged to form a dark re­
ticulation. Another Mantidactylus of uncertain
subgeneric attribution, the high-mountain species M
elegans, has a similar relative toe length, colour pattem,
and, according to Glaw & Vences (1994), also habitat
preferences. However, it differs by larger size, lack of
outer metatarsal tubercle, and, as far as is known, by
lack offemoral glands. A re-description ofthis species
is given later (see Remarks).

Subgeneric attribution. The species cannot un­
equivocalIy be assigned to any subgenus. Based on its
phenetic similarity with Mantidactylus peraccae it is
tentatively included in the subgenus Spinomantis.

DESCRIPTION OF THE HOLOTYPE

Morphology. Male in excellent preservative condi­
tion. SVL 32.3 mm. Snout pointed, head longer than
wide. Loreal region rather concave, nostrils not dis­
tinctly projecting, situated nearer to the eyes than to the
tip of snout. Tympanum distinct, half the diameter of
the eye. Vomerine teeth arranged in two slightly ob­
lique ovaI groups behind the choanae. Hind legs
overlap about 2 mm when curved at right angles; the
tibiotarsal articulation reaches the tip ofthe snout. Fin­
ger length: l < 2 < 4 < 3. Unwebbed fingers with digital
expansions about the same size as the tympanum.
Subarticular tubercles, as well as the tubercle at the ba­
sis ofthe pollex, visible. Lateral metatarsalia separated.
Toe length: l < 2 < 3 < 5 < 4. Foot webbing: 1(1),

2i(0.75), 2e(0), 3i(1), 3e(0.75), 4i(2), 4e(2), 5(0.5). In­
ner metatarsal tubercle length = 1.7 mm; wart-like outer
metatarsal tubercle. Dorsum and belly rather smooth.
Femoral glands distinct, 8.6*3.2 mm, distance between
inner margins of glands on opposite femurs = 1.5 mm.

Colouration in life. The dorsum has a yellowish ­
light brownish ground colour. Several black blotches
are present on the dorsum, coalescing to form a reticu­
lation on the head and loreal region. Upper surface of
humerus and forearm smooth, of the same colouration

of the dorsum with dark transverse bands. Fingers and
toes with dark and whitish transverse bands; fingertips
whitish. Flanks, as well as the area between the foreleg
insertion and the jaw, are pink; the yellowish dorsum
colouration continues onto the pink flanks with isolated
yellowish spots. Upper jaw dark with yellow spots. Iris
yelIowish: lower part darker; upper part lighter; dark
outer ring encircling the eye. BelIy pink and throat
brownish. A few light spots were visible on the dark

area of throat, especialIy at its anterior parto Femoral
glands reddish.

Colouration in preservative. The dorsum colour has
changed from yellowish to greyish. The eyes are grey­
ish-blackish. The belly is whitish and the throat greyish
with some wqitish spots. Femoral glands are greyish,
having lost their reddish colouration.

Etymology. The specific name is a personal noun in
the genitive case. F. Andreone wishes to dedicate this
new species to his mother Bruna Cugnetto, for her en­
thusiastic support and continuous help.

Habitat and habits. The holotype was found in a
small shaded spring, a tributary of the Ampasy stream,
within the primary low altitude rainforest of
Andohahela. The water source was covered by large
rocks which constituted a cave-like formation. The

specimen vocalized in these crevices at about 18.00 hr
whilst clinging onto a wet rock a few centimetres above
the water flow. Thus it appears to be a terrestrial­
scansorial species, although it is also possible that it
may be arboreal or semi-arboreal during certain peri­
ods.

Acoustic repertoire. The analysis of nine calls (tem­
perature, 19-20° C) is presented in Table 2. The calI is a
trill consisting of 3-4 click notes; the duration of each
note series ranges from 106-155 ms. The duration of
single notes ranges from 4-25 ms, the frrst note being
distinctly shorter than the successive ones. Inter-note
intervals (within a note series) vary from 17-38 ms, be­
ing longest between the first two notes. The frequency
(Fig. 6) ranges from 1.4-6.7 kHz, dominant frequency
is 3.1-3.6 kHz. Other components are visible at about
1.5-1.7 and 5.0-5.2 kHz. Usually the beginning and end
of the calls are less intense.

Remarks. Since the new species M brunae is rather
similar to M elegans, we here give a detailed descrip­
tion of specimens attributed to M elegans colIected at
Andringitra. It must be stated, however, that specimens
currently considered as M elegans may in fact belong
to different species. The most problematic point is. that
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TABLE 2. Analysis of nine calls of Mantidactylus brunae n.
sp. Each cali consists of 3-4 short clicks, here calied notes.
Note duration and duration of intervals between notes is
given separately for successive notes of a calI. Recording
temperature, 19-20°C.

Cali number NrangemeanSD

Number ofnotes

93-43.40.5
Cali duration (ms)

9106-155125.120.3
Note duration (1) (ms)

94-1910.04.7
Note duration (2) (ms)

914-2519.24.1
Note duration (3) (ms)

912-2318.64.3
Note duration (4) (ms)

414-1916.52.4
Interval duration 1 (ms)

931-3834.32.3
Interval duration 2 (ms)

925-3428.93.7
Interval duration 3 (ms)

417-3022.05.9

up to now no reproducing specimens of M elegans
have been found; it is therefore not possible to draw
definite conclusions on the adult morphology of the

species. Lack of femoral glands in M elegans is prob­
able (despite the contrary mention in Guibé, 1978:31
which probably referred to M peraccae specimens),
but not yet definitely ascertained in live adult males.
Specimens of the type series of M elegans, however,
are distinctly larger than M brunae (52-60 mm SVL;
Blommers-SchlOsser & BIanc, 1991), and easily distin­
guished from that species by a number of extemal
features.

ZFMK 57453 (Fig. 7) is a specimen in good state of
preservation coming from Pic Boby (Andringitra Mas­
sif; Fianarantsoa Province, approximately 22°07'-21'S
/46°47'-47°02'E, 18 January 1994, F. G1aw & M.
Vences leg. SVL of 34.7 mm. Snout rather rounded,
head clearly longer than wide. Loreal region rather
straight, nostrils not projecting, situated nearer to tip of
snout than to eye. Tympanum rather indistinct, about
halfthe diameter ofthe eye. Vomerine teeth arranged in
two small, indistinct groups between the choanae. Hind
legs overlap about 2 mm when curved at right angles;
the tibiotarsal articulation reaches nearly the tip of the
snout. Finger length: l < 2 < 4 < 3. Unwebbed fingers
with digital expansions slightly larger than tympanum
diameter. Subarticular tubercles visible. Lateral

metatarsalia more or less separated. Toe length: l < 2 <
3 < 5 < 4. Foot webbing: 1(0.5), 2i(l), 2e(0.5), 3i(1.25),
3e(l), 4i(2), 4e(2), 5(0.5). Inner metatarsal tubercle
length = l mm; no distinct outer metatarsal tubercle.
Dorsum smooth, venter slightly granular. No distinct,
prominent femoral glands visible; a granular thigh
patch (see Daly et al. 1996) extends from the anus onto
about 2/3 ofthe ventral femur surface.

No definite conclusion as to the sex ofthis specimen
is possible; it is most probably a subadult, since a speci­
men of similar size (ZFMK 57454; SVL 34.3 mm) is
newly metamorphosed, as indicated by presence of a
tail remnant. ZFMK 57453, together with other indi­
viduals of similar size, was collected under stones on
rocky ground in high-mountain habitat, together with

FIG. 7. Mantidactylus elegans. ZFMK 57453, live subadult
from Pic Boby (Andringitra Massit). Dorsal view.

specimens of Anodonthyla montana (see Glaw &
Vences, 1994). This indicates that the species is largely
not arboreal.

DISCUSSION

According to present knowledge, M peraccae has a
wide distribution which extends from northem Mada­

gascar (Anjanaharibe Chain), through the
central-eastem escarpment (Vohiparara, Andasibe,
Ankeniheny), Andringitra Massif (Raxworthy &
Nussbaum, 1996), to'the Anosy Chain in the south. It
appears to be a mid-high altitude rainforest species, the
lowest records being Andasibe (about 900 m),
Ankeniheny (about 1000 m) and Analabe,
Anjanaharibe Chain, Camp l (about 1050 m), whereas
the highest locality is the Anosy Chain at 1800 m. Since
this species is present on some high altitude massifs
(e.g. Andringitra, Anosy Chain) which may constitute
biogeographic refuges (Raxworthy & Nussbaum,
1996), it is quite likely that some of the populations
presently included in M peraccae may in fact belong to
different taxa. If so, this might explain the observed
variability in morpho-chromatic and acoustic traits.
The existence of previously unrecognised cryptic spe­
cies which differ bioacoustically has already been
pointed out for other Malagasy frogs, e,g. those belong­
ing to the Boophis luteus group (Andreone, 1996b), B.
goudoti group (Glaw & Vences, 1997a) and some re­
cently described Mantidactylus species (M fimbriatus,
M phantasticus) of the subgenus Spinomantis which
resemble M aglavei (Glaw & Vences, 1994; 1997b).
However, the small number of analysed M peraccae
specimens and populations, as well as the lack of
knowledge of the extent of motivational call differ­
ences, currently do not allow for further statements on a
possible taxonomic differentiation.

The new species herein described, Mantidactylus
brunae, may represent a southem relative of M

peraccae, being currently known only from the
Andohahela rainforests. Its teQtative inclusion within

the subgenus Spinomantis makes it necessary to pro­
vide a new diagnosis of this subgenus. The following ,
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TABLE 3. Key to the Mantidaetylus species currently
included in the subgenus Spinomantis, and to Mantidaetylus
elegans.

la. Large inner and distinct outer metatarsal tubercle
presento One distinct femoral gland on each femur in
males (ovoid, well defined and generally prominent,
without median porus, each gland consisting of gen­
erally more than 60 single granules of similar size)
subgenus Spinomantis 2

l b. Small inner metatarsal tubercle present; no distinct
outer metatarsal tubercle. Prominent femoral glands
probably absent in males and ,females
.............................................. Mantidactylus elegans

2a. Dermal tubercles and fringes present, especially on
hindleg; Ratio tympanum diameter/eye diameter <
0.5 3

2b. Dermal tubercles and fringes absent; Ratio tympa-
num diameter/eye diameter 0.5 6

3a. Small dermal tubercles on hindleg; belly greenish
................................................. Mantidactylus massi

3b. Larger dermal extensions and fringes, some of
which generally reach a length of l mm; venter
white or greenish 4

4a. Distinct tubercles and fringes on head and dorsum;
belly greenish; cali consisting of double-click series
...................................... Mantidactylus phantasticus

4b. No fringes on head and dorsum; belly whitish; calls
without double-click series 5

5a. SVL < 40 mm; generally one single (sometimes in­
complete) row of lateral dermal fringes on foot and
tarsus Mantidactylus fimbriatus

5b. SVL > 40 mm; generally smaller tubercles or
fringes interposed between row of primary lateral
dermal fringes on foot and tarsus
.............................................. Mantidactylus aglavei

6a. SVL of adult male 32 mm; head narrow; toe 3 < toe

5; belly pinkish; terrestrial habits; trill cali
............................................... Mantidactylus brunae

6b. SVL of adult males generally > 34 mm; head broad;
toe 5 < toe 3; belly greenish or whitish-pinkish; arbo-
real habits; no trill cali Mantidactylus peraccae

characters seem to apply to Spinomantis species, and
their combination allows for a distinction from ali other

Mantidactylus: medium sized frogs (SVL 31-52 mm),
tympanum diameter less than 2/3 of eye diameter, tym­
panum not distinctly larger in males than in females
(known only in M aglavei, M fimbriatus and M
peraccae), lateral metatarsalia separated, inner and
outer metatarsal tubercle present, finger disks distinctly
enlarged, dorsum often with large, rounded, dark
brown markings, femoral glands distinct and prominent
in males, ovoid and well defined without median pores,
consisting of a large number (generally > 60) of
densely arranged, clearly discernible small granules of
similar size which often (except M. aglavei and M
fimbriatus) are of different colour to the surrounding
integument, absent in females. Since none of these

characters is an exclusive feature of the subgenus, its
monophyly can not be currently ascertained.

The morphochromatic similarity of M. brunae with
other representatives of Spinomantis in relation to its
alternative ecology raises interesting questions regard­
ing the subgeneric attribution and relationships within
Mantidactylus. If M. brunae is really closely related to
the other Spinomantis species it would be the first
scansorial representative ofthis otherwise strictly arbo­
real subgenus, although it cannot be excluded (since
only one specimen is known thus far) that it is at least

partially arboreal. Another Mantidactylus species
which may have relationships with M brunae is M
elegans. The few available observations (e.g., Glaw &
Vences, 1994) suggest that it is a terrestrial-scansorial

frog living in high-mountain rocky habitats. In generai
appearance and ecology it is similar to M brunae, dif­
fering in larger size, absence of an outer metatarsal
tubercle and probably absence of femoral glands. AI­
though little is known on morphological variation
between the populations of Malagasy anuran species,
we provide an updated diagnostic key which summa­
rizes current knowledge on morphological
differentiation within the subgenus Spinomantis (Table
3).

Considering the incomplete knowledge about Mala­
gasy herpetofauna, it is likely that M brunae and M

elegans represent key species in the understanding of
relationships within Mantidactylus and between the
subgenera as currently defined. Further data are there­
fore needed to determine the distribution and ecology
of M. brunae and M. elegans, as well as to establish the
variability within M. peraccae.
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