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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,






