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Abstract. A new anuran species of the genus Boophis from the rainforests of eastern Madagascar is described.
This species differs from the other Boophis by the presence of lateral dermal fringes on the arms, legs and
lower lip, and its lichen-like dorsal colouration. It is included in the B. tephraeomystax group due to several
morphochromatic characters. Tadpoles probably belonging to this species have a peculiar colouration: black
with a bright yellow transverse stripe on the body and a yellow spot at the dp of the snout. Behavioural
observations Support the assumption that frogs of this species probably spend the day on branches covered
with lichens. A comparison with other Madagascan amphibians and reptiles with dermal fringes is provided.

Introduction

Taking into account the recently described new species (e.g. Andreone et al., 1995; Cadle,
1995; Andreone, 1996; Glaw and Vences, 1997a, c) the Madagascan treefrog genus
Boophis Tschudi, 1838 (Ranidae: Rhacophorinae) currently contains 40 species. Based
on morphological and ecological traits seven phenetic species groups are distinguished
(Blommers-Schlösser and Blanc, 1991). The B. tephraeomystax group currently consists
of eight species (Ohler, 1996; Glaw and Vences, 1997c): B. tephraeomystax (Dumeril,
1853), B. idae (Steindachner, 1867), B. opisthodon (Boulenger, 1888), B. pauliani (Guibe,
1953), B. microtis (Guibe, 1974), B. guibei (McCarthy, 1978), B. hillenii Blommers-
Schlösser, 1979, and B. xerophilus Glaw and Vences, 1997. We describe a new species
of Boophis probably belonging to the tephraeomystax group. The frog was found during
field surveys in low and midaltitude rainforests of eastern Madagascar and is peculiar in
having dermal fringes and a cryptic colouration.
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they were tound with the rielp or nanütorcnes or neaüiamps. Alter anaestnesia wim etner
or chlorobutanol the metamorphosed specimens were fixed initially in 10% formalin and
later transferred to 70% ethanol except for the NHMB specimen, which was fixed in 90%
ethanol and preserved in 70% ethanol. Tadpoles were captured with a handnet and fixed in
10% formalin or 90% ethanol and preserved in 10% formalin. Measurements were taken
by the senior author or JEC (MCZ specimens only) following Duellman (1970), with
exceptions as noted below. All measurements were taken with dial calipers to a precision
of 0.1 mm except for the total body length, which was measured to the nearest 0.5 mm.
The following parameters were measured: snout-vent length; head width; forearm length;
hand length (from the tubercle at the base of finger 1 to the tip of the longest digit); tibia
length; foot length including tarsus (from the Joint between the tibiofibula and ankle to
the tip of toe 4); foot length (from the base of the metatarsal tubercle to the tip of toe
4); horizontal tympanum diameter; horizontal eye diameter; distance from eye to nostril;
distance from nostril to snout tip.

Webbing formulae are given according to Myers and Duellman (1982) and Blommers-
Schlösser (1979). The Myers and Duellman system includes the toe disks in the deter-
mination of the webbing formula, whereas the Blommers-Schlösser system does not.
The tooth formula of the tadpoles is given according to Blommers-Schlösser (1979).
Colour photographs and notes were taken to document life colouration. The holotype
was radiographed to verify osteological characters, such as shape of omosternum, which
is a distinctive feature between the genera Mantidactylus Boulenger, 1895 (Ranidae:
Mantellinae) and Boophis.

The following abbreviations are used: DV — Denis Vallan, FA = Franco Andreone,
JEC = John E. Cadle, MCZ = Museum of Comparative Zoology, Harvard University;
MRSN = Museo Regionale di Scienze Naturali, Torino; NHMB = Naturhistorisches Mu-
seum Bern; UADBA = Universite d'Antananarivo, Departement de Biologie Animale;
ZFMK = Zoologisches Forschungsinstitut und Museum Alexander Koenig, Bonn.

Boophis lichenoides n. sp.
(figs 1-4)

Diagnosis. A medium-sized treefrog, assigned to the genus Boophis as confirmed by
the presence of an unforked omosternum (detected after radiography), presence of nuptial
pads on the first finger, presence of release calls, absence of outer metatarsal tubercles
and femoral glands. This new species differs from other Boophis species by the presence
of distinct dermal fringes on arms, legs and lower lip as well as its unique dorsal and
ventral colouration. We include the species in the Boophis tephraeomystax group because
of its colouration, general morphology, the reduced webbing between fingers and several
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Figure 1. Boophis lichenoides n. sp. holotype, lateral view.

features of the tadpoles. This attribution is also supported by phenetic similarities with
Boophis guibei including the granular dorsal skin, dark dorsal ridges, and the ventrally
orange tips of fingers and toes.

Holotype. NHMB 1033822 (figs 1-3), adult male, collected in the rainforest of An'Ala
(An'Ala = the forest), approximately 6 km east of Andasibe, central eastern Madagascar,
Moramanga Fivondronana, Toamasina Province, 48°29'E, 18°55'S, 890 m elevation, 30
January 1995 by D. Vallan.

Paratypes. MRSN A1865, adult male collected at Tsararano Chain, Camp 1 (place lo-
cally known as "Antsarahan'ny Tsararano" = place where the Tsararano river divides in
two branches), Andapa Fivondronana, Antsiranana Province, 49°41'23"E, 14°54'40"S,
785 m elevation, 2 December 1996 by F. Andreone and J.E. Randrianirina; MRSN
A1866, juvenile collected at Tsararano Chain, Camp 1, Andapa Fivondronana, Antsir-
anana Province, 49°41'23"E, 14°54'40"S, 785 m elevation, 7 December 1996 by F. An-
dreone and J.E. Randrianirina; MRSN A1867.1-3, three adult males collected at Tsararano
Chain, Camp 2, (place locally known as "Andantony Anivo" = central and quiet portion
of the river), Andapa Fivondronana, Antsiranana Province, 49O42'56"E, 14O54'83"S,
665 m elevation, 14 December 1996 by F. Andreone and J.E. Randrianirina; UADBA
08113-08116, four adults collected at Tsararano Chain, Camp 1, Andapa Fivondronana,
Antsiranana Province, 49°41/23"E, 14°54'40"S, 785 m elevation, 7 December 1996 by
F. Andreone and J.E. Randrianirina; MCZ 128786-96, eleven adult males collected at
Vevembe Forest, 22 km W (by road to Maropaika) of Vondrozo, Vondrozo Fivondro-
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Figure 2. Boophis lichenoides n. sp. holotype, ventral view.

nana, Fianarantsoa Province, 47°12'E, 22°47'S, 550 m elevation, 8-11 January 1996 by
J.E. Cadle.

Distribution. The type series and the tadpoles are the only known specimens. Boophis
lichenoides is known from three widely separated areas spanning about two thirds of the
eastern rainforest belt of Madagascar (approximately from 14° to 23°S latitude).

Description of holotype. Measurements are reported in table 1. Head broader than body,
snout rounded. Nostrils protruding, directed laterally and upwards, closer to snout tip than
to eyes. Canthus rostralis very weakly developed. Tympanum round and distinct. Tym-
panum diameter 3/5 of eye diameter. Supratympanic fold weakly developed. Vomerine
teeth present. First finger with nuptial pads. Finger tips enlarged and slightly triangu-
lar. Comparative finger length: 1 < 2 < 4 < 3. Toe pads larger on fingers than on
toes. Comparative toe length: 1 < 2 < 3 = 5 < 4 . Inner metatarsal tubercle present,
outer metatarsal tubercle absent. Lateral metatarsalia separated. Webbing between fingers
reduced. Webbing formula (Myers and Duellman, 1982): I 2-2.5 II 2-3 III 2-1.75 IV. Ac-
cording to the notation of Blommers-Schlosser (1979): 1(1), 2i(1.5), 2e(l), 3i(2), 3e(l),
4(0.75). Well developed webbing between toes (webbing between fourth and fifth toe of
the left foot not complete, probably because of an injury). Webbing formula (Myers and
Duellman, 1982): I 1-2 II 1-2 III 1-2 IV 2-1 V. According to the notation of Blommers-
Schlosser (1979): 1(0), 2i(l), 2e(0), 3i(l), 3e(0), 4i(l), 4e(l), 5(0). Dorsal skin thickened
especially in the centre of back. Dermal fringes on lower lip, outer edge of tarsus and
forearm (tubercles and fringes are reduced in alcohol). Ventral skin slightly granular.
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Figure 3. Boophis lichenoides n. sp. holotype, pressed against a branch.

Colour of holotype in life (figs. 1-3). Colour of back during resting nearly completely
cream; during nocturnal activity a dark brown, sand-glass shaped marking appeared on
back reaching snout tip. Back covered by a widely meshed, fine reticular pattern. A larger,
triangular bright patch extends between nostrils and eyes. Four small, bright patches are
present between the eyes. Belly black with many small light blue spots. Throat and chest
whitish with a brown reticulated pattern. Tympanum white. Insertion of arms and inguinal
region black with light blue spots, which sometimes reach one millimeter in diameter.
Hands transversally striped. On legs and feet respectively 18 and 16 stripes from thigh to
toe tip. Underside of legs black with light blue patches of different size. Ventral surface
of arms black with white patches. Underside of distal parts of toes and fingers orange.
Anal region whitish and granular. Iris white with a narrow turquoise periphery and a
brown zigzagging line around the pupil.

Description and colour of paratypes. The colouration and morphology of the paratypes
from the Tsararano Chain are very similar to those of the holotype. Instead of cream, the
colour of the back is brown and no orange colour is present on the underside of the finger
tips. The webbing of the fingers and toes is also similar to that of the holotype. Formulae
according to Myers and Duellman (1982) system (the range is given in parentheses):
Hand: I 2-(2.25-3) II (1.75-2)-(3-3.5) III (2-2.5)-( 1.75-2) IV. According to the notation
of Blommers-Schlosser (1979): 1(1-1.25), 2i(1.25-2), 2e(0.75-l), 3i(2-2.5), 3e(l-1.5),
4(0.75-1). Foot: I (1-1.5)-(l .75-2) II 1-2 III 1-2 IV 2-1 V. According to the notation of
Blommers-Schlosser (1979): 1(0-0.5), 2i(0.75-l), 2e(0), 3i(l), 3e(0), 4i(l), 4e(l), 5(0).
Measurements of the paratypes are reported in table 1.
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Table 1. Morphometric measurements (in mm) of Boophis Uchenoides n. sp.; 1: snout-vent length; 2: head width; 3: forearm length; 4: hand length; 5: tibia length; 6:
foot length including tarsus; 7: foot length; 8: tympanum diameter; 9: eye diameter; 10: distance from eye to nostril; 11: distance from nostril to snout tip; 12: relative
length of leg (a: tibiotarsal articulation (TTA) reaches the eye; b: TTA reaches between eye and nostril). Character 12 was not evaluated in the MCZ specimens
because of potential damage to pelvis and limbs.

NHMB1033822
UADBA08113
UADBA08114
UADBA 08115
UADBA08116
MRSN A1865
MRSN A1866
MRSN A 1867.1
MRSN A1867.2
MRSN A1867.3
MCZ 128786
MCZ 128787
MCZ 128788
MCZ 128789
MCZ 128790
MCZ 128791
MCZ 128792
MCZ 128793
MCZ 128794
MCZ 128795
MCZ 128796
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2
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17.3
18.4
17.7
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18.2
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15.2
15.6
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14.1
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14.5

3

9.1
8.2
8.4
8.3
8.0
8.0
4.5
7.8
8.9
8.0
8.3
9.5
7.8
8.2
8.4
8.3
7.7
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8.2
7.7
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4
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26.1
28.0
15.9
25.0
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8
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a
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