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Amphibians and reptiles of the
Ankaratra Massif: reproductive
diversity, biogeography and conservation
of a montane fauna in Madagascar
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which are known to lay eggs also in the cold winter months (Ju-
ly-September). The higher-level taxonomic composition of the
Ankaratra herpetofauna recalls that of the rainforests of eastern
Madagascar, and also the species show mainly eastern affinities. A
number of groups (especially snakes) are under-represented and
some (e.g., nocturnal geckos and dwarf chameleons) are totally
lacking. Three high-elevation specialists (B. williamsi, M. pau-
liani, L. mirabilis) appear to be Ankaratra endemics (11% of the
overall community). Pending further surveys and taxonomic revi-
sions, more that one fifth of the herpetofauna (six species or
more) may be endemic or semi-endemic to the region, which is
not included in the network of Madagascar's protected areas. A
monitoring program is therefore proposed to assess the conserva-
tion status of these poorly known taxa.
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ABSTRACT

The Ankaratra Massif in central Madagascar includes rainforest
between ca. 1500 and 2000 m elevation and montane savannah
and heathland between ca. 2000 and 2642 m elevation. It is pop-
ulated by 15 species of amphibians and 12 species of reptiles, all
of which were observed in our surveys between 1992-2001. Addi-
tionally, the Ankaratra material housed in several herpetological
collections was revised. Examination of type material showed that
Scaphiophryne madagascariensis is the name to be applied to the
scaphiophrynine microhylid frog occurring at Ankaratra; the pre-
viously used name S. pustulosa is a junior synonym, while popu-
lations from the Andringitra Massif so far considered as S. mada-
gascariensis do not belong to this species. Reproductive behav-
iour and advertisement calls are described for S. madagascarien-
sis. Two other frog species (Boophis williamsi, Mantidactylus
pauliani) were observed for the first time for almost 30 years;
their live coloration and morphology are described. The skink
Amphiglossus macrocercus is shown to be live-bearing. Breeding
in the austral summer could be demonstrated for most species, in-
cluding the geckos Lygodactylus mirabilis and Phelsuma barbouri
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INTRODUCTION

Madagascar, the fourth largest island in the world, has
a varied topography, with a central chain spanning
from north to south and including peaks as high as
2876 m (Tsaratanana), 2133 m (Marojejy), 2642 m (Tsi-
afajavona, Ankaratra Massif), 2658 m (Pic Boby, Andrin-
gitra Massif), and 1956 m (Anosy Massif) a.s.l. These
high-elevation regions of Madagascar are populated by
amphibian and reptile communities partly specialized to
montane habitats. Several of these species are endemic
to the massifs or to montane areas (Raxwoithy & Nuss-
baum, 1996a; Vences & Glaw, 1999). While Andringitra,
Anosy and Marojejy have been subject of extensive her-
petofaunistic surveys in the past decade (Raxwoithy &
Nussbaum, 1996a, b; Andreone & Randriamahazo, 1997;
Raxworthy et al, 1998; Nussbaum et al., 1999; Raseli-
manana, 1999; Raselimanana et al., 2000), no recent
comprehensive work is available on the amphibians
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and reptiles of the easily accessible Ankaratra moun-
tains south of Madagascar's capital Antananarivo. This
may be due to two reasons. First, only small remains of
primary (partly degraded) forest are found at Ankaratra,
almost completely concentrated in the area managed by
the Manjakatompo forestry station; second, due to the
easy access to Manjakatompo and Ankaratra in general,
many isolated works have been conducted on the her-
petofauna of the region (Guibe, 1952; Pasteur, 1959,
1962; Andreone, 1993; Glaw & Vences, 1994), which
leaves few 'spectacular' discoveries to be expected dur-
ing intensive inventories.

The present paper reports the results of several sur-
veys conducted during 1992, 1994, 2000 and 2001 in the
Manjakatompo, Nosiarivo, and Tsiafajavona areas. The
distribution and biological information available on the
amphibians and reptiles of Ankaratra is summarized,
and their biogeographic relationships and conservation
status are discussed.

MATERIALS AND METHODS

Methods of analysis of preserved materials

The present data are based on the examination of specimens
housed in the Natural History Museum (formerly British Museum
of Natural History; BMNH), Museum National d'Histoire Naturelle,
Paris (MNHN), Museo Regionale di Scienze Naturali, Torino
(MRSN and MRSN-FAZC), Universite d'Antananarivo, Department
de Biologie Animale (UADBA and RD), Zoologisches Forschungs-
institut und Museum A. Koenig, Bonn (ZFMK), Zoologisch Muse-
um Amsterdam (ZMA), and Zoologische Staatssammlung, Munchen
(ZSM). UADBA specimens are given with preliminary numbers
which correspond to the provisional field numbers assigned by F.
Glaw and M. Vences (FG/MV) in 2000 and the ones assigned by
M. Vences (MV) in 2001. For each species, a mention is made of
the Ankaratra voucher specimens housed in these collections.
When necessary for morphological, taxonomical or biogeogeo-
graphical discussions, also the specimens examined from other
localities are listed as "further material".

Morphometric measurements were carried out by the senior
Author with a calliper to the nearest tenth of a millimetre. SVL is
used as abbreviation for snout-vent length. Bioacoustic analyses
were made by F. G. with the sound analysing system MEDAV
Spektro 3.2. Bioacoustic and morphometric values are generally
presented as range (mean ± SD in parentheses).

Acronyms for the quoted collectors and authors are as follows:
CPB, C. P. Blanc; DR, D. Rakotomalala; DRV, D. R. Vieites; DV, D.
Vallan; FA, F. Andreone; FG, F. Glaw, JER, J. E. Randrianirina; MV,
M. Vences; NR, N. Raminosoa; RN, R. Nincheri; SDM, S. De Michelis.

Study area

Geologically (Perrier de la Bathie, 1927; Besairie, 1954), the
Ankaratra is an important and slightly curved barrier roughly ex-
tending in a north-south orientation (Fig. 1). Part of the central wa-
tershed that separates the rivers flowing towards the Mozambique
channel from those flowing into the Indian Ocean, it is made up
by different, partly overlapping volcanic zones which laterally ex-
tend about 30 km, contacting neighbouring volcanic centres. The
northern part of the massif mostly corresponds to a younger, Plei-
stocene volcanic activity, with characteristic blackish, compact
lavas. This area includes the highest peaks: Tsiafajavona (2642 m),
Tsiafakafo (2530 m), Ankavitra (2603 m), Ambohimainty (2595 m),
and Ambohimirandrana (2412 m). The southern part, in contrast,
originating from older (Pliocene) volcanic activity, is partly charac-
terized by trachytic domes such as that of Famoizankova (2362 m).

The climate in this massif follows the general seasonal pattern
typical for Madagascar, with a cold and dry season in the austral
winter and a warm and wet one in the austral summer. According
to meteorological data recorded at Manjakatompo (Donque,
1975), the mean temperatures range from 11.9° C (July) to 17.9° C
(January); the extremes of the mean minimum and maximum
temperatures per month were 5.5° C (July) a n d 24.7° C (Novem-
ber). However, at the high mountain areas of the Tsiafajavona,
low temperatures are also recorded in the austral summer (we
recorded less than 10° C at night in February), and temperatures
below 0° C are common in the austral winter. Mean annual pre-
cipitation is 2012 mm, with a recorded range of 1445-2662 mm.
The highest amount of rainfall is in January (362 mm), while the
minimum corresponds to June or July, with a mean total of about
200 mm in the whole period May-September.

The vegetation of the massif contains remnants of primary rain-
forest which are mainly located along the eastern slopes at eleva-
tions of 1700-2000 m (Fig. 2a). As discussed by Goodman et al.
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Fig. 1 - Map (a) of Madagascar,
showing areas between 1500-2000
m and above 2000 m elevation
and (b) of the Ankaratra region
between Ambatolampy and the
Tsiafajavona, showing areas of
2000-2500 m and above 2500 m,
forested areas, and main roads.
Numbers refer to several of the
collection sites listed in Materials
and Methods: 1, Manjakatompo; 3,
Manjavona Valley; 4, Ambohimi-
randrana; 5, Nosiarivo; 8, Tsiafa-
javona road; 9, Tsiafajavona Pla-
teau; 10, Tsiafajavona. The Anka-
ratra map is a simplified scheme
based on the maps of the Mala-
gasy geographical institute at a
scale of 1:500,000; positioning of
localities is only approximative.
For detailed coordinates, see Ma-
terials and Methods.


