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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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ALSTRACT

The Apkarates Massil {e cental Madagasear inchudes romlorest
Between ca. 1500 and 2000 o elevariom and monune Savannah
ind Beatlband berween o, 2000 and 2642 m elevation. It is pop-
ulateel by 15 species of amphibens and 12 species of weptiles, all
of wehilch wore ubserveel in our surveys berween [992-2001, Addi-
fianally. the Ankaratra matenial housed in several herpetalogicul
collections was revised. Exanination of sype material showed thal
Scagivivpieyne madagascariensts is the nune w be apphied o the
scaphioplmvaine microhvled frog occurring we Ankariirug the pre-
viously osod mine 8 pustdosa is o undor ssmonym, wiale popu-
laricns from the Andringitre Massil so lar considerad as 8 mraredet
pascariensis do not belong to this specics. Reproguctive hehay
wir Al advertisement calls are describedd fur 5. mesligascanien-
sis. Twi ather frog species [ Boophis wdiliomsl, Meniideaciyine
freaatitaend) were observed lor the flst time for almost 300 veurs.
thivir live caloration and morphologe are described. The skink
Ampliiolasses macrocercus 5 shown 0 be lve-Dearing Breeding
it the dustes] sunmey could e demonstrated Tor mest speoes, in-
cuding the geckos Duwacacivlic anivamiis and Pholaoma barbou!
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which are kriowrn 1o lay eggs alse m the cold sanrer months 1lu-
ly-seprembery, The ugher-level mxonome composition of the
Ankaratra herpotofuuns recalls thar of the: ramlorests of eastern
Magtagascar, and also the spocies shaw mainly eastern affinities. A
number of gronps Cespecially stuikes) are under-represented and
some (ean, oocturmal geckos and dward clamelennsy are wially
lacking, Three lugh-elevation specialists (8, williamst, M. pan-
fiaand, | maiveles) appear to be Ankamira endémics (11% of the
averll comnriey). Penditg (ather surveys and taxonomic reva
sicns; e thar one fifth of the herpetofauna (six species or
mire) nay e endemic or semicendemic to the region, whach is
nol inchuded mothe nerwnrk of Madagascar's protected arcus A
mienitoring progeam is therchore proposed 10 assess the conservi-
aon aranas of these poorly known s,
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Ankamiirs Massif - Mooane heathlud - Raintorest - Conservation.
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INTRODUCTION

Mudagascar, the fourth largest island in the world, has
a varied topoegraphy, with a central chinn spanning
[rom north o south and mcuding peaks as high as
28760 m (Tsaratanana), 2133 m (Marojejy), 2642 m (Tsi-
afajavona, Ankaratrg Massif), 2658 m (Pic Boby, Andrin-
pitrd Massif), and 1956 m (Anosy Massif) sl These
high-elevarion regions of Madagascar are populaled Ly
amphibian and reptile communities partly specialized o
montane habitats, Several of these species are endemic
1o the massifs or to monlane arcas - (Raxworthy & Nuss
Lawm, F¥Ga: Vences & Glaw, 1999y, While Andringitra,
Anosy and Marojejy have been subject of cxiensive her-
petofaunistuc surveys in the puast decade (Raxworthy &
Nusshaum, 19964, b Andreone & Randriamabaen, 1997,
Raxworthy ef af, 1998, Nusshiaum ef al, 199%; Haseli-
manatg, 1999 Hasclimanana ef al. 2000), no recent
comprehensive work s availuble on the amphibians



2y K. VENUES, FANDRTONT, T OLAW, N, RAMINGSOA. | E RANDRIANIRINA, D B VIEITES

andd repriles of the casily aceessible Ankarata maoun-
rains south o Madagascar's capital An@ananarivo. This
may be due o two reasons. First, only small remains of
prary Cpartly degraded) forest are found ar Ankaratra,
almost completely concentrated in the arca managedd by
the Manjskatompo [orestry station: second, due w0 the

Casy aocess Lo Manjakuatanmpu and Ankaratta m general.
many isclated works have been conducted on the her
petofauna of the regon (Guibeé, 19520 Pasteur, 1939,
1962 Andreanc. 1993 Glaw & vVences, 1994, which
icaves few ‘spectacular discoveries 1o be expedted dur
g infensive Inmveniones.

The present paper reports the results of several sur-
vevs conducted during 1992, 1094, 2000 arid 20001 In the
Maunjaokatompo, Nosiarive, and Tsiatajavona arcas, The
distribtion and biological information available an i
amphibions and reptiles of Ankararra is summarized

and their biogeoaraphic relationships and conservation
statis are diseussed

MATERIALS AND MIFTHODS

At bty 1_I,f-.'.|:.f.:;fr'|-.'-i."-'. ot L e marferiols

Uhe present data are basicd un the extnmation of Spocmueis
howseed in e Mytord History Museum ot |y Hritish Museun
f Sanrn] Hiscory: BMNH Y, Muséum Saional dTlismobe Matirelle,
Paris CMNHN) Museg Repsonale di scienec Notaeali, Torino
[NESS and MESS-FAZC), Undversitd dAnimandrvas, Depannient
clo Bigkewsia Animale (UADBA and BRI, Yoologsches Torscinings-
institoe und Muascum A Koemg, Bom (ZFMED, Zodlogisch Muse-
i Amsterdim CAMAY ang Aoologische Starssammiung, Minchen
(rah) TADEA specimens are given with preliminary numbers
which comespond 1o the provistomal fleld aumbers assipned by F
Celawe ancl M Vences CFGOMVY in 2000 and the oncs assigoed Dy

W Venoes (MY in 201 For each sproies; 4 mention 5 mode of

the Ankunitrn voudh#r specunens housed in these collectans.
When neceswary [ur morphological, tasonomieal o bicpengen
praphical disoassiong, also rhe speciimens ecxsmingd from other
loculities are listed wx “further maenul”
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Morphometrs megsurements were caricd Gur by he scmior
Author with a calliper o the nearest tenth of & millioere. SVL Iy
useel s abbreviation for saoul-vent length. Bioacoustic amalyses
were made by . G with the sound analysing system MEDAY
Wpekio 5.2, Biopeoustic and morphometrie values anc generatly
prosentedd] us mmgee (nean = §0D n paren

seronyms Tor the quoted colleetors and authors are as Follows:
CPY, O P Blane, DI D Kakownmulale DRV, D, R Vidies; DV, 1
Vallin: FA, T Andreone FG, F Glaw, JER. | F. Randriznirne MV,
M. Wercos: NRON. Murinoscd: BN R Ninchern SDM. 5. De Michehs
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Cealogicilly (Perder de la Bibide, 1927, Besairie, 19541 tha
Arkirars is an imporcant and slightly curved burier soughly ex-
ending i o nonh-south ardentation (Fig. 1) Par of the centml wa-
weshied that separates the rivers Howing towands the Mezaimbinu:
clisemel T those flowine mio the Indian Ocean, s made up
b clifterent, paitly overlapping voleanic zones which Lilerally cx-
el alwnat 30 o, comtacting nelghbouring vodeanic centres The
ricrthern pops of the massiEb o sty corresponds LG o younger, Flei-
stoceny vilcanie activity, with chamcrenistic hlackishe compact
livis This ares includes the highest peaks: Tstljavors (2622 m),
lstalidoter 2540 a1 Ankavits (2604 @), Ambohimainre (2595 ml,
and Ambohimmmdrana (2412 m) The southesn jarl, o contast
prgnting from older (Pliocene) voleanic adiivity, Is pardy charace
tarzed by inichytic domcs such as thar of Famotzankoss (23502 m.,

The climae in s wassi folows the general seasonal patern
picul fon Madagasear, with @ cold and dry season in the qustoal
winter und aowsrm and weet one in the austrad sunmner According
e metenrolomeal data recorded ar Manjakatompo (Dongque,
15751, thes meean temperatures range frean 11.9% C (July) o 1797 G
amuary ) the extremes of the mean minoouu o masimum
erperares per moenth were 557 C oyl andd 2479 0 UNeivem
ber), Heosveser, at the high mounudn areas of the Taialajvona,
Ow Lemperatures are also recorded in the austial stmmer (we
rentdedd less than 109 € pdpht o Pebmarng), und (emperaiunes
welowe 07 0 are conumon n the austrd winrer, Mesn atmoal peoe-

[HLalion s M112 mm, with o recoded mnge of 1445 2002 man.
Me highest ot of aintall is in January (302 1), while the
i vorresponds 1o June or July, wath s mean ol ol shoa
200w i the whole peraod May-beprembern

Thie vepeston ol e massit eoning remnants ol Prmmary cun
forest which are mamly located abong tie eastern slopes at eleva-
tions of LTO0-2000 m I Fiz 2 As discussed by Goodman ¢ al.
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Fig, | - Map fa) of Madapaseur,
showang areas herween 1 5E00-20000
m dand above 2000 m elevation
and (bl of the Ankariir region
between Ambatolampy and the
Tunlapuvona, showing arcas ol
20002500 m and above 23060 m
forested areas, and mam roads
wumbers refer o severnl al the
callection siwes listed in Malerials
and Methods: 1, Manjalksiompo; 3,
Manjavona vValleys 4, Ambohini-
ranidlrana: 5, Mosiunva: 8, Tsiafa-
jasoni roac Isifaravona -
teaw: 10, Tsmafajavons. The Anka
ctrd mapy 15w simplified scheme
ased on the maps of e Mala-
susy peagraphical instilute an o
scule of 1500,006); positioning ol
locilities is only appoimative
For detailad coondinuics, see N
terials and Methods:
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AMPHIBLANS AN RETTILES OF THF ANKARATRA MASSHE

(190, the furest m the arca of the saored roval Pankiraus Lobs
{MNosarived 15 ahnost exclusively J.IIT.'trIII.h-L'{l of 4 single e
coecies | Weipmgnng porerianad and nmay be a haswoncul planta
tiemn ciing: back 10 fermer ventunes, The raintorest romnaends G-
cluding the Nesturivo Foresr) are largely conceniaied m the amca
af thie Mamakatomipo Forest stapon, which also conbuns baeee
pine pluntcions. Reuphly above 2000wy the losests are teplaced
by an extensive prassland area. with plets of hoeathlend (Fig 200
and remuins of ather vegemton wpes on sicep slopes along
Lirooks, This suvannah landscape. willt only rare occunence of
highur crecid Twashes, wis already present in 1929 TRand, 1930)
Ankaratre localities reponed o the [ollowing acconnts are | see
Fig. bk 1, Manjkatompo (199210 8, 17718 E, va. 1700 m): 2, lac
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Feoll 3, Magjavona Valley (e considered as comespinding o
“allee Mahnvonu™ in fhe MNHEN Gitilogue and “Miliivona™ in
Hlommers-Sehliiveer & Blane (00 19920 8§, 47310 F, ¢z, IR0
w4, Ambolimdrandezna (199200 5, 37910 E, ca, 23H mpy 3,
Mesiativo G120 S 4717 R, . 2000 m; O, Marizang Swanp
Chisted g “miarals Murfguna® in the MNHN Glidogued; 7, Hotay
Tarest; #, Tstduiavons rozd (used for different siles alang 4 sec-
ton of read that lesds From the Ambohiminindring arca mwards
rthe Pialfusvona summity S, Tsiafaavona Plateua 197200 5, 579147 F
2E80 mx 10, Tsinfajavona: 11, Analamilona (19920" 5, 47718
1800 ) Although not sorictly part ol Ui Ankararra
records from 12 Ambatolampry (19722 5, 47726 E, 1600 md, are

rassif,

also constdered. As Ankararra slopes are oleen rather skeep, and
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Fig, 2 - Ankuralm hindseapes, amd rediseovered endeziic mantanc: frogs: a. Nasiarive Forest; by suvannah with encoid vegetation along-
sicle the Tsinfujavoni rood: oo d doreolaéa] and vonlral view of Hoophes seiliiamst Irom Ambobimryndrang fmale, A5M 751-200L), e, T
dorsolmeral and venteal views af Mantidachdus peadian from Ambobimiranclzans GESM 750, 20018






