REPRINT

ESTRATITA

Tropical Zoology 15 141-163, 2002

Two new treefrogs of the Boophis rappiodes group
from eastern Madagascar (Amphibia Mantellidae)

M. VEnces ' and F. Graw -

Vastitnde for Biodiversity and Ecosvstem Dyvnanics, Zoological Musewm, Universiiy
of Arsterduns, PO Box 94766, [000GT Amsevdami, The Netherlands

[E-mail: m.vences@t-aonline.de)

" Zoologische Staarssammmlune, Minchhaosensoe, 20, 1281247 Mibichen, Germaiy
[E-mail: Frank. Glaw®@Essm o mwn_de)

Riceived 24 Marel 2002, pecenfed 22 Moy 2002

Two new sibling specics of Boophis Tschudi 1838 are deseribed lvom Anda-
sibe in cenrral-easrearm Madagascan, Both are small greenish treefroos with «
transtucent ventral skin and without lateral Finges alomg Tower arm and lacsus,
and are thereby assignable (o the phenelic B, rapriodes proup, Baophis bative n,
sp. 15 morphologically similar w B rappiodes (AR 1928) and occurs syntopically
with this species. Tt strongly difters lom s sibling by advertisement calls {long
Lritl notes instead of rwo-pulse notes), and by a reddish-hrown darsal patters
which dees nen Tade soon o ethanol, olien coverme the entive back (vs 4 ted
puttern thar largely facdes o ethaog] 8. rapmiodey ), Booplis fasvinerd N, 57, 1s
similar to B eevidoodacrefus (Guibe 1953) but differs in advertisement culls
(noles compesed of two instead of foorseven pulses) and lack ol ced colour on
lips of fingers and tloes, A lectolype is designated for B evviloodocivins, The dis-
covery of the two new species in addition to the revised distributional informa-
Lign For B rappiodes, 1 ervilvodacivies and B, vividis Blonuners-Schlosser 1979
confirms that mid-elevational contmd eastern Madapasear is the centie of diver
sity for many Malagasy amphibian wroups b has a relativels low degree of
endemisin, DNA sequence divergence was high within each pair ol sibling
species (6-7% 1 g fragment ol the miroehondreial 165 (RNA gene), suggesting
that their reproductive isolation was not a recent event and probubly predates
the Pleistocens

by wiokies: Armphibie, Acura, Mantellidae, Boogpdis vieidis, B iphies rappimdes,
Boophis ervilradactvlus, Booplins battae 1w sp., Boopfies tasymana n,
spe Madagascar, advertisemenr calls, distibution.
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INTRODLICTHON

With currently more than 45 species, the treelvop senus Boophis is one ol the
mosl speciose groups of Malagasy anurans, Tt is part of an endemic froe radiation
(Rirrakns e al, 2000 which has recently been defined as the lamily Mantellidae
(VErNCES & Graw 2001 ). Booplis was Hirst recornized as a natural unitand divided into
seven spocics groups by BLOMMERS-SCHLOsSER (197%9), Later, BLOMMERS-SCHLOSSER &
Brawe (1991) assigned all known species in rthe genns o these groups, while Graw &
VENCES (1994 proposed some modifications Lo the grouping. According to the molec-
wlar data of Richaros el al, (2000}, who studied representatives of live ol the seven
species groups (sensu Graw & Vesces 1994), Boopdiis is a monophyletic assemblage,

One characteristic pattern in Boopfils is the high proportion of sibling species
which are well delined by adveriisement calls and partly by coloursiiion, but virte
ally indistinsuishable by external morpholeogy. This paltern has received particular
artention by B OMMERS-SCHLOSSER (1979) in her treatment of the Boopliis rappiodes
proup. She assiened two described species (8. mappindes and B. ervhrodactyius) 1o
this group and described two new wxs (B, suowdraka and B wridis), She [oand all
these species in central-castern Madagasear, at her collecting loealities Mandraka
and Andasibe, and demonswoated close synlopy of two species (B, ervthvedacevlis,
B, omendralo Blommers-Schlosser 1979 al one site (Mandraika ), All speLies tal the
B. rappiodes group are small, basically greenish-coloured (reelogs with a ranslu-
cent venter in lile, reminiscent ol the Neoropical Glass rogs ol the lamily Cen-
trolenidae. When presarved, the often diagnostic calour pattern is lost the greenish
colour changes first to pale yellow and then to whitish, If present, the red pattern
ofren becomes brownish or lades (o white, Although o lew morphological charac-
lers are known o distinguish some of the species as defined by BLoMyERS-S01 OS50
(1979 {eg, the position ol the nostrils, which are closer o the eve in 8. wmandraka
but closer to the snoul Lip in the other species), in gencral Lthe B. rappiodes sroup
exemplilies the difficulties in distinguishing sibling Malagasy brog species better
than most other species assemblapes (paralleled, however, by the B futeus groap;
e.2., ANDREONE 1993, Avnreonk et al. 1995),

The recent mtensive survey work carricd out in several parts ol castern Mada-
gascar revealed that the species inventory of Madagascars herperofauna is far from
being complele (Gaw & Vences 2000). Several of the newly discovered [orms are
assignable to the B, reppiodes group, To the present paper, we describe two of these
as new species, partly revise the two species B. rappiodes and B, ervthrodactvlus,
and provide new Information aboul the distribution and advertisement calls ol 4.

verdelis. A revision of the remaining cepresentative ol the group, B mandrala, and |

lwa new sibling species will be published elscwhere.

Temporal measurcments are sven ay ranpe, with mean
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MATERTALS AND METHORS

Specimens were collected at nieht, maindy by locatinge calling males with the aid ol
eleciric tarches. They were enthanised wsing chloreltanal, Tixed in 0% ethansl and pre-
served 10 e ethanal, Samples of [emoe muscle were preserved in pure B0% ethanol; IINA
wus extracted from these tissue samples, and a tragment of the mitochondrial 188 rlNA gene
caol pucleotides) was amplitied s sequenced usinp protocals siven o YVenees er ol (20003,

Marphological measvrements ol the preserved specimions woere taken by the soniom
aulbor with callipers 1o the neavest 1 mm: SVT (snout-vent length), 1IW Thead widsh), L
(head lenethl, BB (horizeontal eve diameter), ENI} leyve-nestril distancey, NSD (nastril-snout
ap distance], NN (nostril-oasteil distaonces, TTY thorigontal bonpaoung digmeter). TEAL (o
fereth), FORL (lorelimb lenarh), HUL (heoadlimb denpth)y, FOLL oot bengeth), FOTL (loot length
meluding tarsus). The webbing formula 15 given according 1o Broamiers-Senidssei ( BY789),

Vocalizations were recorded using portable tape recorders with an external microphone
CViveneo EM 2380 and were analvzed with the MEDRAY sovoel analveing svstem Spekio 3.2
stonchar deviadion, and pueber ol
wmporal units measured, In parentheses,

[nstitutional abbreviations used wre as [ollows: MNIN (Musdéum National d'Histolire
Satwzellhy Pars): LADBRA (Loversie d' Antananacive, Deportement de Biologie Anangsde)
b beis given reler to the Heldoumbers of dilferens collectors; DARBRA-MICEL collection ol
the MICLE ] team: LARBA-BED, callection of D, Rakotomalala; VADBA-MY, collecuon ol M.
Vences; LADBA-I'GMY, collection ol T Glaw and M. Veoees);, ZMK (Zoclogisches
Forschonesinstital vod Muoseum Alexander Kocoig, Benn ), ZMA (Zoologisch Muscurn Ams-
sy, AMB 0 Cdoologisches Musewm der Undversitdt Berling,  £8M (Zoologisch
Staatssammlung Munchenl, Coordingles and alttudes ol localitios are given according 1o
Graw et wl (2001 ) ur siven at liest menbion.

PNA sequences woene submiiited (o public dutabases; EMBL:Genbuank secession num
bers are the Jolowig (voucher spevimens o parcotheses): Booplos bedee 0, ospo 1£25M
34420000, AI3 14817 Boophes grvtbirodactvins (ZSN 324920000, AL VA8 Boophis rappiodes
(£5M 3472000 gnd CADRBA-FG/MY 20040 39), AI314815 amd A3 LAR 1O, Booplis iesymerna n,
s LAFME 628880, AF2 15330 Boopdfins viredis (Z5M 33820001, AJ3 4514

SPECTES ACCOTTNTSR

Boopliis viridis Blommers-5chlasser 1979

Beoplas vividis BLOMMIRS-SCHLASSTR 19T Name-Deiing ! Tl pe WA ZH00A  adult male,
collecied by B Blammers=Schiosser oo 14 November 1972, T focality. “near Peviael aphe-
congd BaNL 2w b 14207 secording (o omomal descripiion APerinet bemg the eid French name
ol Andastbel. Orler ivpes: parabvpes ZMA 7100, tweo adult males

fdenatity and diggnosis, See lable | ftor merphometric measurements. A mem-
ber ol the Baopdis vappiodes eronp as recopnizable by relatively small siee (SVI1 292
31 mm in males, 32-35 mm in females: Table | oand BLOMMERS-SCHLOSSER 1979,
oreenish and slightly ranslacen! dorsal colouration (during the day; at night more
reddishy, rranslucenr venter (inner ergans can be clearly seen throush the skin in
live specimens) and absence of lateral hringes along lower arm and tarsus (Fig, 1),
Dislingnishable rom all olher species ol the group by the larger siz¢ ol males
(helow 27 mim in all ather species), characieristie ivis ealourarion {innor iris area
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