Alyies, 1997, 14 (4): 130-146.

Description of two new frogs of the genus
Mantidactylus from Madagascar,
with notes on Mantidactyvlus klemmeri
(Guibe, 1974) and Mantidactylus webbi
(Grandison, 1953)

(Amphibia, Ranidae, Mantellinae)

Miguel VENCES *, Frank GLaw * & Franco ANDREONE **

¢ Zoologisches Forschungsinstitr und Muscum: Alexander Koemg,
Adenaveralles 160, 53113 Ronn, Germany

“* Museo Repionale di Scienze Namrali, Sezione di Zoologia, Via G. Giolicn 36, 10123 Tornmno, Laly

Two new species of the endemic Malagasy frog genus Mantidactylus were
discovered during recent fieldwork in northeastern Madagascar, and these are
formally named and described In this paper, The first one inhabits mossy stone
habitats in the Marojezy massif and is mainly characterized by Its olive-
greenish coloration and a short snout. The second new species is similar but
larger and has a copper red iris. It is characterized by a very distincily
protruding inner metatarsal tubercle which is less developed in other known
Mantidoctylus. Both new species are tentatively included in the subgenus
Gephyromanitis, but their relationships with other Manfidactylus remain
obscure. Morphologically they are most similar to M. klemmeri and M. wehbi;
we therefore provide an updated diagnosis of these two species and a detailed
description of the call of M. klemmerl, as well as first data on its ecology and
caloration in life.

INTRODUCTION

The svstematics of the frog penus Mantidactylus Boulenger, 1895, endemic to
Madiagascar, has been the subject of several studies during the last 20 wears. The
biosystematic investigations of BLoMMmERS-SCHLOSsER (197%) showed that the distinetion
between the genera Gephyromantin and Mantidactylus, as made by Guint (1978) and
previous workers, was largely artificial. As a conclusion, BLOMMERS-SCHLOSSER (1979)
considered Gephyromantis as a Junior svoonvm of Mannidactylus. She also described two
new species of the penus and assigned 31 Mantidacrvluy specics o 10 phenetic specics
groups. BLOMMIRS-SCHLOSSER & Brasc (1991) assigned all Mantidac! pluy species to these
groups and analysed phylogenctc relationships within Mantidactvius. The cladogram
presented by these authors characterized the species groups by assumed synapomorphies,
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and thus suggested that each represents a monophyletic unit. Dunors (1992) clevited some
of these graups to subgeneric rank. Based on new biosystematic data, Graw & VeExces
(1994} argued that the monophyly of the subgencra within Manridaetylur would he more
convincing recognizing four additional subgenera. They also noted that no phylogenetic
arguments remain W regard Lawrentomantis Dubois, 1980 as a genus separate of
Mantidacryfus, and thus considered it as a subgenus, transferring the three Lawrentamantis
species to Mantidactylus. Following Graw & Vences (1994), 12 subgenera within
Muntiduciyiuy are presenlly accepled: Manridacryvius Boulenger, 1895 Gephyromantis
Methuen, 1920; HMylebarracihus Laurent, 1943 Laurentomantis Duhois, 1980 Blonimersia
Dubais, 1992; Bryecomantis Dubois, 1992; Guibemantis Dubois, 1992: Spinomeantrs
Dubaois, 1992, Chonomantiy Glaw & Vences, 1994: Ochthamantis Glaw & Vences., 1994:
Pandanusicola Glaw & Vences. 1994; Phyvlacomantis Glaw & Vences 1994

Smee 1990, cight new Manzidactylus species have been described (BLomwrers-
SCHLOSSER & Brawe, 1991; Graw & Vexces, 19920, 1994), one species was transferred to
this genus [rom the genus Boophis (Graw & VeNces, 1992a) and three species were
resurrected from synonymy (BLOMMERS-ScHLOssER & Branc, 199]: RaxworTiv &
NUSSEAUM, 1994 ANDREONE & GAVETTL, 1994), Despite this inlensive work on the penus.
the species inventory of Mantidacrylus is far from being complete, The continued discovery
ol new species even in well studied arcas shows that the genus is much more speciose than
presently recogmzed (59 named species according to Graw & Vences, 1994).

The subgenus Geplryromantis currently contains 10 species which are arranged in two
specics groups according to Graw & Vewces (1994); the M. asper group with four
scansorial primury forest species, which can be found during the dav on the forest floor
and which call predominantly at mght from leaves and branches; and the M. bowlengeri
group wilh six rather small ground-dwelling frogs which call mainly during the day.
Prahably closely reluted subgenera are Lawrcniomantis with three species and Phylacoman-
fiv with six species. The monophyly of these taxonomic units (subgenera and specics
groups) must stll be wvenfied since the attribution of species to subgenera within
Mantidactylus is often only based on phenetic similanty, the diagnostic synapomorphies of
the groups generally being derived from studies of only a few species

I'wi species ol the subgenus Gepliyromuaatiy differ [rom other specigs of this subgenus
mzinly m terms of their coloration which is partly greenish, and their ecology which is
associated wath mossy rocks along lorest brooks. These specics are M. webhi, and one
species which up lo now was regarded as M. klemmeri (Giaw & Vences, 1994).

Fieldwork conducted during 1994 and 1995 yvielded new data on these two forms, and
resulted in the discovery of two additional species which are morphologically similar to M.
wehbi and to the species previously regarded as M. klemmeri. Alter examination of the
types of Mantidactyles klemmeri and M. webbi in the context of the two similar, newly
discovered species, we conclude that the four [orms studied by us are M. Llemmeri, M.
webbr, and two unnamed forms which we will here describe as new species.



|32 ALYTES 14 (4)

MATERIAL AND METHODS

Specimens were captured by hand both during the day and at night with the aid of
flashlights. They were fixed for 1 few minutes in 96 %, ethyle alcohol, and stored in 70 %
ethvle alcohol. Live animals were photographed to document color and pattern vanation,
Morphometric measurements were taken by the first author with a ruler to the nearest 1.5
mm or with a precision calliper to the nearcst 0.1 mm. Abbreviations used are SVL
(snott-vent length) and HW (head width). Tympanum and eye diameter were measured
along a horizontal plane.

Calls of M. klemmeri were recorded with @ Tensai portable tape recorder and an
external VIVANCO EM 238 microphone. These were analysed with the sound analyang

syslern “MEDAV Spektro 3.2%.

Type malerial was examined hoth in the Natural History Muscur, London, United
Kingdom (BM) and the Museum Nautional d'Histoire Naturelle, Pans, France (MNHN).
Other abbreviations used in this paper are as follow: MRSN, Museo Regionale di Scienze
Naturali, Torino, laly, ZFMEK, Zoologisches Forschungsimstitul und Muscum Alexander

Koemg, Bonn, Germany,

REsuULTS

THE IDENTITY OF MANTIOACTYLOS KILEMMER(!

In 1994, Graw & Vexces (color plate 101) showed a picture ol a brook-dwelling frog
from the Marojezy mountains which they considered to be Manttdactylus klemmeri. The
pictured species oceurred along brooks near the M. &lemneri type locality and was
motphologically similar to that species. Furthermore, its unique character combination
separated it clearly from any other deseribed Mantidaciyluy, In 1935, however, F. GLaw
collected a second frog species in Marojezy which inhabited the forest Moor and showed
some important morphological and ecological differences from the species previously
assigned o M. klemmeri. These differences are summarized 1o tab, 2, whereas tab. 1 shows
the absolute measurements of 1l specimens considered in the present publication. A direct
comparison with the types of Mantidactvlus klemmert showed that the species inhabiting
the forest-floor should be assigned to this taxen. An updated diagnosis of M. klemmeri
together with first data on its adverlisement call 1s presented below. The brook-dwelling

form i= consequently described as a new species,

|'ab
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- Measuremenis (all i mm) of the Maonridacrvlug specimens congidered in the preseatl study,
Number: abbreviation of museumn where specimen 18 held, and its collection number. Holotypes
are marked with a = behind the number, pararypes with a + behind the number. Chiher
abbreviations used arer M, male: F. female: 1, juvenile: VL, snout-venr length; HW, head
width: Eye. horzontal eye diamcter; Tyvm, horizontal tympanom diamerer; E-N, diseance
berween anterior eyve margin and posuil, N-ST, distance between aostril and snout ap; HL,
nand length, FLIT, toot lenglh mcludimg warsus: TibT, mhiotassal artculation reaching (1) eve.
(2} heyond eye, (3) nostrils, (41 snout tip, (3) slightly beyond snoul tp, (6) clearly beyond snout
up: Toel. relatve length of thied e compared with fifth roe; FOGS, size of temoral glands.
given as length = wadth; FGD, disgance between inner margins of glands on opposite femurs.
All specimens are from the rype Jocalities ol the respective species, cxcept lor MNHN 1975, 781
(M. Elemmert, female from the Chaines Anosyennes) and MNITN 1875.951-852 {male and
female of M. webhb! fromm Andohahela).,

Species and number

agr avL CHW  Lyve Tym CEN NAT HE  FLIT TihT Teel  FGS RGO

Mamprcluctvites Semmer

MNHMN 1573, 9604 M IE T3 o 12 24 L2 6% 105 15 3=31 1L.51.% 17

MMNHN 1973950 b 208 7.2 26 Ll 23 5% &3 14 - =5 |.Fl4 Lb

MNHN 97T 4957 4 M 0.0 &% IL a0 23 3 &b TLF 4 1i=F LG«1.2 34

MAHN |71 5855 < Y 212 &6 13 48 2732 13 65 ed (5 J=3%

SIME 50044 B s T &N g 23 .8 7.0 162 6 I=5 2gs1.4 1.X

MR 58043 M 195 6% 23 09 22 155 &1 153 (8 d3=5 24030 2.0

TN K S04 18| s 64 5 10 22 1. &4 173 8y 3=5 [B3 27

ML L9 Y82 H HE by AT s 22 1.2 &3 172 15 F=%

MIMHN 973, 85] 4 240 7.3 3.3 l,a &£5F 13 T.7 B4 4) 3=5

MMM (973 956+ o240 T2 X g Z.5 4 74 1585 A=5

MWHM 1075 055+ F o 75 1§ L7 L6 14 ®HO 189 (§) 53-8

MNHN 1971963~ I 15,8 - - = =

MNTTN 1975781 F i o 32 14 15 22 B2 - 4y 4 &
Manfidactylicy rovioka

LFMK 574287 MoOXXs 35 A LI 200 L4 TE 6T @ 35 1sd o (8

FIME SH898 | M 243 M8 34 17 35 L7 B0 OIRD (%) 3-5

ZFMK 7420 | Fo238 24 32 L2 Zh Le 15 3 ) 3=5

SENMK 30964+ F 243 7 2% 14 18 14 700 165 (4

A o e | " 232 T5 1D LI I8 1.5 71 I18% @ % s

S ERI R 5917 — I 104 59 2% 09 1.6 1. A 43 {8y 3I=E
Murnriduenilud silvaniis

MRSN A 1661 # M 305 108 39 2T Jg b B8 210 B 3£5 215 @l
Manridactlis webbt

MNVHN 1975951 Mo RS B0 22 L0 23 14 7R 0 Y -5 37 1

MNTIN 575, 952 o248 EF 29 LY 24 LE EBE 200 {4 I1=5

fFME 52725 M 28 a7 34 L4 2§ 15 TR 190 (8 3=5 IH1.5 24

LIME 52720 F 0 S 1 T M [\ 35 T o 232 fdy 3=5
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Tab, 2

Momphiometric data from tab. |

differences (Mann-Whitney U test) wer : _ .
0.05: = P <0.003). Values for snout-vent length are given separately for males
femates (F), For snout-vent length only specimens trom the type loci
ather values are based on all specimens listed in tab. 1.

- Compatison between  Lhe
CIMT: inner mesatarsal
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four Mantidacrvins specics treated in the present sty

mibercle, Other ahbreviations as in tab

| Valucs are given as range: mean + standard deviaton 15 given (n hrar:l;:ﬂs. '."ilgﬂ:ﬁL‘.Em—t
e detected between value pairs marked with stars | f -
(M) and

lities were considered;

Eve-b MN:&T

Ry Ak - )68 (FEEED DT

M., kfemmen M. rivicoda M. silvanus M. webbi

SV (M) [rmn) - R ) 21 §-283 0.5 4y
SVLAF) [min] MR- 240 15 k-2473 15
IW-.-'.S:\"L 090 - 302 +0.07) | 0an- 036 332000 .34 1154 - 03640 33 0.0
HL:SVL Ay 030 a0 nn | 629 0550312008 0:31 031 D35 (133002
FLIT-5V1. Godth= DRR T TT 012 | et - 0TIz ) L4 0,71 -0 a0 (D75 o)
[y Eye wui) 30 - ) 44 (0T 0008 | 0036 - D0 (A ] 10 D) i 56 ey 45 - 01 A [LLET 1 O]
(Eye N & NSTRSVE | "4 0.9 [017=0.00) | ™14 il 0 R RH (IR 0. L6 - 0T 05T 40,004

: s Rl - ) B0 0TI =005 0, B i at -0 74 (el LU 10

Cierein ] hinhnzt

Adiorn-habilad

feerest [Tosar

ol el

frresl hennks

(HE MDENY TOCKA

[upest braska®

ol mpheon leavies

forei Bronks

in iAs s roeka

Flabuiy yery slender slemer limg slisoi lesn sheneler
Erirsa) wkan finely grauuder wome Jarge graoiiles My pranulie enarsely pramdar
ST long, poinie:d st lomg g

1T sl prednuling atrongly prarmding ridueeal

Color hrowmnisl alivie preentsh plivie greerishbrown plive greenish

Tab. 3. - Paramelers

milliseconds (ms).

of six notes [rou calls of Mantidacrylis klemmeri, recorded in the Marojezy Strict

Nature Reserve. Notes |-3 from Camp 3 (26.02.1995; air iemperature 23.8°C), notes 4?5 frnTn
Camp 4 (28.02,1995; air temperatare 27.5°C). All wmporal measurements are given [

Repention pe of sscondary palses

| 2 3 4 5 i
fofe duralion Bk i TR0 73l T18 filh
sunther of prinsary pulses 4 1 < 1 : I
Phirsad i oF prvvaey. pulses (range| 17 - 22 iR-26 225 E = 3
Drapatiom of primery pulscs (mesEn) 155 0.5 31,5 - -
hiterval bepween primary prulses (ngs 24- 43 25-41 19 - 36 - -
laterval heoween primacy pulses (mcan) . i 28.3 - -
rumber ol double chiks | I 3 il 0 i
D of douhle clicks X 17 & - 20 - - -
Diatation of secondary palse senes 406 419 SU7 Add 575 334
Mumbier of secondary pulaes 23 5 i | |7 17

il CR 50,7 fil.] ) | 29.6 1.8
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Mantidactylus klemmeri (Guibe, 1974)

GGephvromantiy kiemmert Guibe, 1974; Guisg, [978.
Mantidactvlus klemmert: BLOMMERS-ScHLOssER & Brawnc, 1991 Graw & Vincis, 19925, 1994
(parlin).
Muntiductyius ( Geplyromantis) klemmers: Dusos, 1992,

Digenosis. — A small, extremely slender, browmsh frog, belonging to the genus
Mantidactvius as 15 evident from the presence of femoral glands in males (not recognizable
in females). The absence of webbing between the toes, in combination with the small size,
connecled lateral metatarsalia, and the presence of 4 subgular vocal sac (laterally blackish)
in males allow a distinction to be made [tom most other Mantidactylus. M. eiselti and M
thelenae are morphologically very similar but their advertisement calls differ distinctly. M.
webhi and the two new species described below have a different coloration (partly
greenish), Additionally, M. webbi males can be recognized by the white vocal sac, and the
iwo new species have distinct, protruding inner metatarsal tubercles (small and not
protruding m M. klemmeri),

The tibiotarsal articalation of M. klesmmeri reaches at least the tip of snout or beyond
as was noted by Ginsg (1974) 1n the original description, not between nostrils and tip of
snout as was first stated by BLOMMERS-SCHLOSSER & Branc (1991) and subsequently
gquoted by Graw & VENCES (19928, 1994).

Type material, — Holotype MNHN 1973.955, adult female, and paratypes MNIIN
1973 956-963, four adult males, three adult females and one juvenile specimen, all collected
by C-P. Buang in December 1972 in the “Massif du Marojery™ at an alttude of 600 m.
Measuremenls of the types and of three additional ZFMK speeimens from the type
locality are given in tab. 1.

Color in life, = Based on color slides of ZFMK specimens, the dorsum and flanks are
marbled grey or brownish withoul distinet transyversal markings. No specimens with a light
mediar dorsal stnpe were found at Marojezy. Indistinet dark crossbands are present on
fore- and hindlegs. The lower lip is dark with some rather regularly spaced lighl spols.
Sometimes this pailern also oceurs on the upper lip, resulting in transverse dark and light
bands. In other spécimens u light frenal stinpe ts faintly reeognizable. The tympanic area
is brown. This brown patch runs from the eye Lo the insertion of forelegs. The thorax and
throat are marbled hrown and white, the marbling on the venter and ventral hmh surfaces
being lighter and less contrusting. A light median ling 15 sometimes present on the throat.
Males have a distinel subgular vocal sac which is laterally blackish, indicaling a possible
paired or bilobate shape of the imflated sac.

Distriburion. — Apart from the tvpe matenal and our specimens, which were all collected
in the Marojezy Strict Nature Resérve (Reserve Naturelle Intégrale) in northeastern
Madugascar, one additional specimen from the Anosy mountains (“Chaines Anosyennes”)
in southeastern Madagascar 18 available in the MNHN. This temale (MNHN 1975.781) 1%
somewhat larger than the other specimens and has a light median dorsal stnipe, but shows
no olher morphological differences (tab. 1) from the types. We therefore consider it as
belonging to the species M. kfermmeri pending the obtention of more data,
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Fiz. 1. — Specimen of Manidactyius Flemmeri from Murojery Strict Nature Reserve, Camp 3.
16.02.1995.

Hubitat und habiis, — Specimens were found in 1995 at Marojezy hetwaen 600 and 1300
m elevation (up to above Camp 4). Males call during the day from ‘.’he sround, mmm?}
from between tree roots where specimens hide when disturbed. Calling males ocour 1n
smatll groups clustered in certam arcas. hut do not form dense choruses. They are not
confined 1o the vicinity of water bodies. No activity was ohserved al night.

Cali. — The calls were recorded on 26.02.1995 and 28.02.1995 in Lhe "-ﬁ[aurl:*rje:::_l:-1 _r:.-suwe
(near Camp 3, about 700 m elevalion, al 23.8°C, and at Camp 4'. 1250 m, .:ft 235376 The
first locality is very ncar to the type localily of M. klemmeri: “Massil du Marojezy
(600 m)" (Gumk, 1974 1175),

As in some other members of the M. bouwlengert group (M. bowlengeri, M . decaryi, M.
viselti. M. thelenae), the general structure of a call can be described L}s g senies of 11{}1631..
in M. klemmeri a call consists of up to 6 noles. Note duralion ranges _I rom 620 to Qﬂll s
the duralion of mtervals betwesn [wo noles al 4 series is aboul 2 5 (measured minimum
1704 ms).

The gencral structure of a note 15 often quite complex l.md can be de.aacrih-fd as a ‘-E_ﬂ.l.:‘i
of 1-5 primary pulses, followed by 0-2 double=clicks, followed by a series Ul. ].'H]
sccondary pulses. The pulse repetition rate ol the seconduary pulsef-:. 15 56, .rl-bl.‘l,-:a .Idt a
emperature of 23.8°C (recorded at Camp 1). The nolcs rgmrdﬂd al higher ulmydn, {Lfmwtp
43 had a much lower pulse repetition rate (26.3-33.9/5) which may only partly be explained
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Fig 2. — Sonagram and oscillogram of the call of Mantidactyluy Elernmeri, Tecorded mthe Murojezy

Strict Nature Reserve, Camp 3, on 26.02.1995 (wr lemperature 23.8"C),

by the slightly lower temperature (22.5°C). The frequency of all call components range
from 3700 to 5100 Hz. Detailed data of six notes are summarized in tah, 3,

The structure of the call of M. Elepmmmers 15 similar to that of Mantidactvius thelenae
However, the call of the latter speeies is characterized by a shorter note duration (540-650
ms}) and shorter intervals between notes (1140-1480 ms). A stnking difference is the much
higher pulse repelition rate (about 250/5) in the call of M. thefenae,

Subgeneric attriburivn, — As indicated by its morphology (subgular vocal sac laterally
blackish. connected lateral metatarsalin, femoral plands present only in males) and
cspecially natural history (calling not concentrated around water, therefore probably direct
development), this specics belongs to Lhe subgenus (rephyromantis, M, houlengeri group. It
1s probably closely related to M. eivedti and M. thelenae.
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Mantidactylus rivicola sp. nov.

Diagnosis. — A rather small olive-greenish [rog buf-'lnnging_ 1o the penus jﬂ-:fﬂ;.l.l'{'rl'ﬁ;.r'.l':l;ri._ﬁi_l .::
18 avident from the presence of femoral glands 1o the malcs [i.lhEH:I]T. in fema E'_-: 1 L
character combination of small size, connected lateral r_‘lmglarsuim. ?Ei.'l.l‘{‘.ﬂl}'.\‘.'E}:}TiL{l_JJ:EI‘.
and presence of a protruding mner metatuarsal Lubercle 1s d]lﬂgm?:‘t:c 1:nr 1:1?}5 :I.pfr::f;}.”whm
riparian Mantidactyls with partly greenish dorsal i:ulul'_ﬂlmn are Mantn utx. i’_‘l f {.F'm”;_
{subgenus Hylohatrachus) and young Mantidactylus microtympanim (subgenus | .

ductvius) which have strongly webhed feet and separated lateral mﬂ?m:-ﬂh:h, u‘nni‘l E
webbi which has only rudimentary metatarsal tubercles and a laterally 1.-. _1lt-: ‘-u;ﬂ ar" .,,
mMembers of the subsenus Laurentoniniis generally have a uTJurse T|:I'r|*-'1.ul;u 5-1-.1In an a. W.r:lr1
broad head: however, the species M antidactylus cf . malagasius which oceu rh-H}rn-Ep?:LnELb},
with M. rivienla is morphologically rather similar to 1h:: latter. 1l ¢an _I:ne Iii.]hlllllgl;.‘-l.‘:iﬂﬂsl
the more granular skin, different coloration (not _gt:::ﬂﬂnh‘r. absence m_j T'tlL-._!lgF'IIE-‘.'I _l i..,il .
gac in males, and shghtly longer hindlimbs (tibiotarsal articulations reaching disUnesi

beyond snout tip), -

M. rivicola is most similar 10 the second new species described below: for distinctive
characters see the diagnosis of that species, | |
Derivatio paminis, — From the Latm rivus (hrook) and colere (10 inhahit). This species
typically is an inhabitant of brook cdges

Holatype. — ZFMK 57428, adull male, from near Cammp 1, Marojezy i ?;1::}1"'5
Reserve (Réserve Naturelle Intégrale), northeastern Mﬂddgﬂﬁmr’ :m“uij > :II:I:]:'Jl% -1'4‘-}-11“
(hove sea level, collected by F. Graw, N, RABIBISOA and (0. RAMILISON Oon 2 /.43, 1975,

Paratvpes. — ZFMK 574249, adult female, same collection data as Lhe ]u-rlur.ie-.::l?-l_'a::‘-illt:-
5*;“}45;-:'1‘.’946. two adull females, ZFMK 59898, adult male; and ZEFMEK 399 r‘ ']M:S t:l-
from same locality as holotype. collected by F. Graw and 0. Ramiisor trom =
28.02.1995. . ¢
Description af the holorvpe. — See tab. | (or meaiurtmeﬂl-'-‘-_ﬁﬂd:; -‘E*’-‘Il'::"—"- “liﬁitr FE::HEI
head slightly wider than widest part of body. I}:_Jrs:-'nl +.:-111hnllf- nl ?a{ F{mﬂ_ﬂl 1di1sl|ncLl}“
rather shorl. Snout protruding over upper jaw in lateral view. hl_.‘l?[[‘l lilnu i
orotruding, with lateral openings. Loreal region slightly concave. [ympautitl £ o
ruther small, slightly larger than /3 ol eye mu_lmetcr. 1}IHT:II'I.'I:I supratymnu nu.m o :;
the tympanum, which does not distinetly contimue pnﬁmrun_‘ o Lh-.-_ t‘311*1‘p|1|.nlz d gemj._-iE:-L-
apnd i11;1d1cg5 slender. Ouler metacarpal Luh;:l"c‘l-: prescnt. Finger 111:1:_1..: -il.‘hfi lrné i
culur. No webbing between fingers. Comparative ﬁnlger :::_gth ;L;;:mrzsﬂ‘-i:hllmf‘“r“iw
- cenlors aaljer than finger discs. Traces ol webDing bebwee . :

:?fliz:;: IIlei_};ﬂ:dﬂ 5 < 4, Inner muLa_tu_r-_e:ﬂ tubercle rather large 1.Tt‘IHE:;h ﬂh"'”;}: “:_ﬁil
protruding forewards, Lateral metatarsaha largely l_."flT‘IT'IIL".:"E:?l% DE‘![‘Ih.t skin hﬂm.]i; ;;.u o
longitudinal tubercles in two rows bordering the nw.dum l?n:,?. Some lu rf_;er *::1 I:-'.:- L
Manks Small, oblique femoril glands with rather imdistinct h!.]I‘_Ij.L".‘IE; t ra.:-ms.. ,;1?,11-1}.:
rudimentary, hardly recognizable. Euhgxllgr '-.-’ﬂl:.'.-:il. saC ﬁLerture_dmm}.IL} :'ec.‘-ln]!am:n;m;
Girevish lateral color on the sac surface possibly indicates that the (subgular) vocal sac md,
have a paired or bilobate shape when nflated.

Fie. 3. — Paravpe of Mantidactylus rivicola, ZEME 57429, from Marojezy Strict Nature Reserve,
Camp 1. 27.03.1994

Coloration of the holotype. — After 1.5 vear in aleohol, the head, dorsum and flanks are
mossy abive greenish with two indistinet dark (ransversal markmgs. A hghl median hine
runs from tup of snout o the anus. Tn the middle of the dorsum to the left and the right
of this line there are very thin dark and discontinuous folds: on the antenor dorsum these
folds run laterally towards the cyes. Fore- and hindlimbs as well as hands and feet have
distinet dark crossbands. The tips of the fingers are white. The eyes are completely white.
The lower lip 1s dark. broken by some alternating light spots, which do slightly correspond
to the markings on the upper lip. The tympanum is brownish and lighter than the skin
surrounding it. There 15 no disunct brown spot trom the eye through the tympanum to the
insertion of the foreleg and no light stnipe along the upper hp. Throat and venter ure grey
with no distinct spots. A distinetl while stope extends [rom (he tip of snout to the thorax,

In the thormx aren this stripe is surrounded by brown. The ventral surface of the limbs is
grevish,

Deseription of paratvpes. — Morphologieal [eatures of the paratypes are consistent with
those of the holotype. See tab. | for measurements. The supratympanic folds are guite
irregular, often nearly unrecognizable belund the tympanum or fusing with large lateral
lubercles. Coloration of the paratypes is similur (o that of the holotype. A median dorsal
sinpe 18 absent in all paratypes except ZFMEK 539947, The dark transverse markings on the
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Jdarsum are more distinet in ZFMK 57429 und 59945, the dark bands on hands and feet
arc very distinet in ZFMK 59398, The latter specimen also hus some white tubercles on
the flanks which are less distinet in the other specimens. The light stripe on throat and
thorax is broken i most paralypes (complete only in the dorsally striped paratype ZFMEK
39047}, whereas it is reduced to a light spot on the thorax in ZFME 39946, None of the
paratypes has a distinel hrown spot 1o the lympanic region or a light stripe on the upper
lip.

ZEMEK 57429 was pictured in life by Graw & VENUCES (1994} as color photo 101, The
iris was golden, the pupil probably of horizontal shape. Dorsum wis olive greenish with
dark grey-brown markings. Patierns were similur to those in preservative. Distinct wlhite
tubereles were present on the flanks. The fingertips were white.

Orher specimeny. — Additional specimens are kept in the herpetological collection of the
University of Antapanarivo, Madagascar. Collection data are the same as for the type
matenal.

Distribution, — Only known from the type localty.

Habitat and habits. — Males and females were found during day and night along stony
hrooks in the rain forest, No calling actlivity could be nbserved. Specimens were mostly
sitting on mossy stones in Lhe brooks,

Subgeneric anribution. Tentatively placed in the subgenus Gephyromantis, Maniidacty-
fus howlengeri group.

A NEW SPECIES THOM Mosy MANGARE

[ 1953, A. GranDison described Rhacaphorus webbi which had been collected by C.
S Wess in the small Malagasy offshore island Nosy Mangabe. Guisi (1978) transferred
the species to Lhe genus Gephyromaniis, R1.oMyrks-ScHLOssER & BLaxd (1991} included
the species in Mantiductylus. The presence ol a paired subgular vocal sac in combination
with connecred laterul metatarsalia were (he main churacters used by Graw & VENCES
(1994) tor group Mantidacivlus wehhi within the subgenus Gephyromantis. Howewer, it
differs from all other members of this taxonomic group by the laterally white {(nol
hlackish) vocal sac (GLAW & YENCES, 1992a).

ANDREONE (1993) made reference to an unidentified Mantidaciyius species of which
pwo specimens had been photographed at Nosy Mangabe, It was similar to M. wehDi by
general habitus but ditfercd by the more fincly granular skin (coarscly granular m M,
webhi) and by body and ins coloration. During a second visit of F. ANDREOKE 1O Nosy
Mangabe, a third specimen of this fuorm was seen and collected, Further study has
confirmed that it helongs 10 an undescribed species of Mantidueiylus which 15 superficially
dmilar to M. webbi. Before the formal desenption of the new species, we present here 4
shart diagnosis and @ review of hiology and distribution of M. wehbi.
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Fie 4 — speamen ol Manstgacrplay wepSi from Nosy Mangabe, January 199 (notl preserved)

Mantidactylus webbi (Grandison, 1953)

Rimcophorus webbi Grandison, 953,
Gephyrommgntis wehli, GUmL, 1978

Manridacrviug wehhl, BLOMMIRS-SUHLOSSE H 5
B : P e RS- UHLOSSER & AN iag]- [ r ;
A g, 1993 Lamc, 1991 Graw & VENCES [9924-b, 1994

Muoneidactviuy - Gephvromantiy) webbe Dumors. 1992

.F}Ir JIIEI I'I Llll.l . - [Il ]- ]J L = | L E‘ : i J L- u.l 3
I | I : . = b J i E ntsh

white (1ns : O -
o L htfm.‘.l of blackish) vocal sac m males s o umgue leature of M. webhi and can serv
A= an immediate recognition character - R

Holotype, — BM 19531234, ac i
HetrRe. 953 1.2.34, adult lemale. SVL 333 mm. Th 10711: Crinti
(GRaNmisoN, 1953) included a picture of this specimen. - The ongmal description

.|rlh .I 1 T3 el i = - 4

[h: FIJ:T#:M The ‘l_'-.rpn., locality 18 the smull Mualagasy ottshore island Nosy Mangahbe, On

e IHI;‘E naar Nosy M rm:gabc we found this species at Voloina and I*J-r;vanu {Gl A‘Iﬂ." A
OEs, 1992g) and at Ambanizana (ANpREONE, unpublished). Specimens from ﬁndut-iahﬂlu
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in south-castern Madugascar (MNEIN 1975.951-952) were tentatively E?'F:Cl‘l.ldﬂd l"an M.
webbi by GLAW & VENCES (1994); however, alter detailed measurements of these specimens
(see tab. 1), we consider them as M. wehbhi pending further study.

Fabitar and habits. — Activity and calls were noticed only during the day. The species lives
and calls on big mossy stones along brooks in primary forest and was never lurrund at
distances of more than 20 m from the water (GLAW & VENCES, I?Q;ﬂ: ANDREONE, 1993),
Two egg clumps (one found i March, one in August), each with 7 ;:elinmsh EEES
(diameter 4 mm), were found on rocks in the brooks I:GI-F:W & "'l'i'l'-_?"-TEE!'L 1992a; Ahﬂﬂﬂ;’;&
1993). One of Lhe egg clumps was guarded by a male dum.lg the night {ﬁﬂnﬂmﬁrﬁ. 1593),
Four additional clumps of similar size were observed by F. ANDRIONE in August 1994 at
Nosy Mangube,

Culls. — The advertisement call has been described by Graw & VENCES 1,153‘:.12::.}: [; 1541;
series of up 1o 10 unharmonious notes (note repetition rate 6.25/s). Note duranon 1s ;ﬁj )
ms, duration of intervals between notes is 122-16& ms, and frequency ranges from (.3 Lo
5 kH=

Subgeneric attribution. — Presently placed m the subgenus Geph yromantis, Muantidactylus
houlengert group (Graw & Vences, 1994).

Mantidactvlus silvanus sp. nov.

Digpnosis. — A medium-sized member of the gunuﬁ_ﬁmnrfdulw Vs Hs.iﬂ evident [rom the
prﬁenuc of distinet femoral glands and lack of nuplial p;]_ds: in males Li'ﬂmalr:g unkm{wlzl'll_}l._
General color olive-greenish to light brown. The most Idjﬂt.mum-'e character 1s the .hls "-
protruding mner metatarsal tubercle which allows a distin-:;llun_ from all other fwunftfuﬁ:t :l;
lus thus far known. Additionally, M. silvanus can be r.liﬁti_ﬂgumhf:d from the superhaa :_v
similar M. Juguhris, young M. microtympaman, and M. wehbi h;-,' IlJ:u:.s.ume chnracu.;'
combinations specified above in the dingnosis of M. rivicala. A distinction fmm‘-w. !:: ;
malagasius (from Marojezy) can casily be made by the smaller size and the granular skin
of that speuics,

A silvanus is most similar and probably closely related to A, rivicola, Besides the size
differences hetween both species, the following distinchive characters can be us-fd foir
diagnosis: M. rivicola has a more granular skin on the dorsum, a larger distance h-n..tu'trﬂﬁlti
the femoral glands, a less developed metalarsal tubercle, m:l_-:l a more granular tympﬁu_lt:]
region with a more curved and rather discontinuous und1 |rreg1.l1:_4_r supratvmpamc 1o
(smooth, with a regular fold wiich is curved only partly, in M, silvanus).

Derivaiio nominis. — Classical Latin Sivanuy (pame of the God of forests). This species
lives 1n lowland forest,

Holorype. — MRSN A1661, adult male. from Nosy Mangabe Special Reserve, northeast-
crn Madagascar, collected by F. ANDREONE OO 27.06.1995,

Description of the holeiype. — See lab, | for measurements. Body more or less slender.

Widest purt of head clearly wider than widest part ol bl}l:ri}?- !:'{'H'ﬂﬂl x}ut?im: of hr:sjlld
triangular, spout rather long. Snout protruding over upper jaw in lateral wiew. Nostrils
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I

Fig. &, Iolotype of Mantidacrylue sifvanns, MRSN Al66], adult male, Nosy Mangabe Spegial
Reserve, 27.06.1995.

protrading with lateral openings. Loreal remon shghlly concave, Tympanum distinet, 1s
diameter accounting for about 3/5 of eye diameter. Tympanic region without granules.
Distinet and continuous supriatympanic fold which runs rather straight and curves
downwards only at a certan poinl behind the tympanum, near the foreleg mscertion.
Forelegs and hindlegs slender. TI'inger discs enlarged, senucircular to tniangular. Mo
webbing between fingers. Comparative finger length: 1| = 2 < 4 < 3, Toe discs enlarged,
smaller than Oneer dises. Traces of webbing between loes. Comparalive toe length:
| <= 2 = 3 <35 < 4, Inner metatarsal tubercle large, protruding, resembling a “sixth toe™,
its size 1.8 x 0.5 mm. Outer metatarsal tubercle not recognizable. Foot length (not
miluding tarsus) 13.5 mm. Lateral metatarsalia connected, Dorsal skin rugged 1o finely
eranular with few small dispersed tubereles. ObLque femoral glands, ncarly touching each
other, their diameter 2.2 % 1.5 mm, Small but distinct vomerne testh. No externally

recopmzable vocal sac (neither distinet dark color in the angle of the lower jaw nor o skin
fold 18 visible).

Coloration of the holanvpe, — Alter one month in alcohol, the head, dorsum and Manks
are marbled brownish and heht grey. Fore- and hindlimbs show distinet brown crossbands
which extend to the fingers and toes. The ups of the fingers are grev. The eyes are dark.
The lower hip 15 dark, hroken hy some alternating light spots, resulting in a pattern which
partly corresponds to the markings on the upper lip. The tympanum is licht brown. There
15 no distinet brown spot from the eye through tympanum o the msertion of foreleg and
niy  hight stripe along the upper lip. Throat, venter and the antenor ventral
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Fig. 6. — Specimen of Mantidaciyhes stlvanus from Nosy Mangabe, August 1988 (nm nreserved ),

region of the femur are light grey without distinet spots. The posterior region of the femur,
i.e. between the femoral glands and anus, as well as the other ventral parts of the ltmbs,
are more durk grey. An indistinct and incomplete white stripe runs ventrally rom the tip
of snoul to the thorax.

Coloration in life was yellowish-heige marbled with olive grey and with two durk
iransverse markings. The hindlegs were also beige with crossbands which were less distinct
than after preservation. The tocs and fingers, especially the Angertips, were white. The
pupil was horizontal, the iris had copper-red coloration. The venter and ventral aspect of
fermurs were pinkish translucent, with some silvery white color on the belly,

Other specimens. — Photographs of two specimens [rom Nosy Mangabe which were nol
collected are available. Coloration patterns are in agreement with those of the holotype.

Distribution. — Only known from the type locality.

{labitar and fabits. — The limited available data refer to the three specimens observed by
F AspreoONE. The holotvpe was collected at night (about 21 h 00) whilst perched on a leal
of a small tree, about 1 m above the waler level of a very small brook flowing through
large stones in primary forest. In sympatry a larger group ol calling males of
Muantidactvius redimitus were observed. The second and third specimens were photo-
graphed at night along a forest brook near a smiall cascude.

Subgeneric ateribution, — We lentatively include this species 1o the subgenus Gephyro-
mantis, Mantidactylus boulenzeri group.
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The divergence of the different Mantidactylus groups is evident in terms of the
synapomorphies in tadpole morphology. but 1s much less abvious in adult morphaiogy
(Graw & Vences, 1994). Mantidactvius vivicolu and M. sifvanus show clear affimues to
members of the subgenus Gephyromantis sensu GLAW & VENCES (1994), especially Lo M.
webbi. However, reproductive hiology of none of these three species 15 sufficiently
understood. The reproductive mode of only two species of the subgenus, M. eiselti (M.
bowlengeri group) and M. asper (M. wsper group), are known., Both undergo direct
development in terrestrial eggs (BLOMMERS-SCIILOSSER, 1979: Giraw & Vewnces, 1994)
Little doubt remains that M. boulengeri, the subgeneric Lype species, has a similar breeding
hiology. and that dircet development is typical for Gephyromantis.

Ego clulches attributed o M. webhi were found overhanging brooks, Lhus not
independent from water (GLaw & VENCES, 1692 ANDREONE, 1993), Tt can be assumed
that this specics has a different breeding biology. with more or less developed tadpoles
dropping into the brook. A similar reproductive mode may exist in M, rivicola and M.
silvanus. which also live along brooks. but 1s very unlikely for M. kienmeri, which, like M.
siselti, calls far from any water body.

The lack of available information points Lo the fact that new data on the subgenera
(rephyromantis, Laurentomatis and Phylgeomantis are needed. The phylogenetic relation-
ships between the various species of these proups, some of which arc probably
paraphyletic, need to he resolved as well as their status within the genus Muntidactius.

Such 4 revision would also be useful for conservation purposes, Many species of the
subgenera Geplyromantis, Phylaconaniis and Lanrentomantis are confined to pnmary
rainforest habitats. Exceptions arc M. eiselti and M. thelenac, which also mhabit
secondary fern scrub at the forest edge or in clearings, M. h, bowlengeri, which also hives
in wood parches ulong brooks or in secondury cucalyptus forest, and M. gremidates, which
cun live in degraded forest along brooks and small streams. Nevertheless, these [Togs are
one of the Malagasy anuran groups which are mostly restricted to little disturbed habital,
Thercfore they may be uselul as indicator taxa for the assessmenl of the status and degree
of [orest habitat degradation. Since many of these species are active durning the day and
may easily be located by means of their characteristic calls. their presence can be
established even hy little experienced rescarchers. Detailed knowledge of the systemalic
status. distribution range und habitat preferences of each species are basic reg uirements if
they are 1o be used as habitat mdicators.
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