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Two new sibling species of Mantidactylus cornutus
from Madagascar

{Amphibia, Anura, Ranidae)

Frank Glaw & Migucl Vences

Glaw, I, & M. Vences (2001) Two new sibiling species of Moo tylus commrtus
trorm Madagascar {(Amphibia, Anura, Ranidag). - Spixiana 24/2: [77-190

A review of the Malagasy frogs which in the past were subsumed under the
name Marfigicttis redmitis, together seith now Held data, led to the confirmation
af the specific ‘l.-‘nlll.'..’il.]! of AL cormutus amd to the recognition of (we new SpCLes;
Al tachenks, spec. nov frem Banomatana is morphologically similar oo 8 cormtug
but shows dislinet dilferences in advertisement call and has a Sli,ﬂj'lﬂ','r' bilabhed
linstead al a roundish) subpalar vacal sae. AL teedrobg, spec. nov. from higher
elevations of the Marojeey massit is distinguished by 3 wide head, distinel dorsal
1'1L{:,_1;E5 and colouration from M. cornutes, M. tschenki, and M. redimztios, The discov-
ery of ciose symtopy of ML redimrtus aned M. cornntus mocentral eastern Madapascar
confrms that they represent valid spedes and that advertisement calls are sl
mdicators tor :'1_‘;:1-'.‘.-..'il-l-;. di=linglness 10 Maligrasy amirans.
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Introduclion

During the last decades il has become evident that the analysis of advertisement calls is cnicial to
understand the speaes diversity of anurans (e.g. Passmore & Carruthers 19953 This is especially true
ror tropical anuvan communitios like those in Madagascar whidhare poorly studied and where numéerous
new amphibian species are sl 1o be discovered and described. A significant percentage of the recently
discovered new specdes are morphologically similar to already knovwn sprecies and some of those sikling
species paire are hardly distingnishable when preserved (Glaw & Veices 20000, However, in all cases
in which anurany with relevant differences in their adverfisement calls hase heen investisaled genet-
teally, relevant genetic distances — indicative of reproductive salation at the species level — have been
tound (pers. abs, In more tha 20 species pairs from Madagascar, South America, and Asia).

In the prosent paper we review a complex of species in the Malagasy genus Mantidartyine which
préviously (Guibe 1978, Blommers-Schidisser & Blane 19491 were all subsumed under the naame Manti-
dactylus rediemitus, Claw & Vences (19920 noted the bioacoustic and mﬂrplmlngjm. ditferences of low-
altitude M. redimitus specimens and those of mid-allitude localities, and described the latter as new
species M. corputis, We here provide evidence that A2 cornutis Prpu laticme o4 listed in the distribution
map of Glaw & Vences (1994) are still composed of various species: one new sibling spedes was
discovered during a bivacoustic survey near the village Ranomalana in south-eastern Madagascar; its
maorphology is very similar to M. cornutus bul s advertisement calls are rather different. In contrast,
spectmens Trom e Maraesy masstl in north-eastern Madagascar differ by dislinct morphological
teatures and are described as second new species, althnugh theis adverlisement calls are not vet known.
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Materials and methods

Yo alivalions were tecorded usmg portablis lape recorders with an external microphane (Vivancs ENCIIS) and
were amily zod with the MEDAN soumd analyzing system Spekitro 32 The following morpholigival measure-
ments wene aken with & calliper o the nearest 01 milfimelor: SVL (snout-vent length), HW (head width)
TIL ihewed Jength), ED (henzontal eyve diameter), END (eve-nnstril distance), NoD (nostrit-snout Lip desbaneis),
NN} (nostril-nosirldistance), 1D (horizental tympanum diameter), TIAL (hand length), FORL (torelimb
lergth), HIL (hindlimb length), FOL (foal leagth), TOTL [Toal length including tarsus), 1ML, IMTH (henpth
and height of inner metatarsil tubwerele), T [length of first loe). Webbing formula s grven accordimgr Lo
Blommers-Sehlossar (1979, Institusiomat abbroyvialions ace as follows: BM (Nabaral History Museum, London)
SN (Museumn national &1 hstorre saturelle, Padsh MESN (Muses Repmonale di Scienge Moatueali, Torinok
ZFEMK (Ziwolngisches Forschungsinstitut und Musewn Alesander Koemg. Bonng Z5M (Zualugische Staats-
sammlung, Manchen), Statistical analyses were carried oul using SPSS fur Winduws, version 9. Wi performed
Namm-W hitiey Ul-tests Lo test stenibvance of intersesusl Jditferences i stze and morphometric ratios (relative
brmpamum length, ratio TOPOYE, relabve sive of inner melatarsal tubercle, TMTL/SVL and IMTH/ SV
Temporal and metric medsuremients ane given s range, with mean = standard deviabon i parcntheses,

Resulls

Muantidactylus redimitus (Boulenger, 1889}

Material examined. DM 1947.2 2655 (holotype: orginal number BV 89,8,1.24; Madagascar); BM 97 3.7.39.41
(Sahembendrana); BM 1928 5.09.11-12 (Brickaville), BM 1955543 (Ambatovaky ; MNEIN [S73.911 (Mo, 601
LA00 m altitude ) MNMHN 1973937 (Mamijesy, 200 malttude) MNHN 19739368030, 1975041 (Marojezy, Al m
altitude): AVME 52704-32705 (Nusy Horaha ) AENME 52710 (hosy Mangabe, juv. i £F MK A3 (AT Ala)

Morphalegy. Sumumarizing measurements of the specimens in Table 1 (only aduolts considired; tvpe
nat included due to bad state of preservation) results in a male SYL of 43.4-528mm (17.6£37 mm,
n=)and a [emale SVL of 48 1-48.3mm (n=2). Mean male SV, was 99 %, of mean female VL Sexial
size dimorphism was nol significant (U-test, T'=1). All specimens corresponded to the descriphlion 1n
Glaw & Vences (1994) in having short legs (Hbiotusal articulation reaching at least to the anterior eye
cormer, al most between nostril and snout tp), and a rather smooth dorsal skin, without large dermal
spines on the eyes, and with a pair of only fainlly expressed tubercles between the eyes. Mmln redative
t_'r"“'-i-'ﬁ” LY 5178 did ot differ Slﬁ rii []E‘nnH:, bitw Peil eexes [U-tE'El_. [P =6 }_. while 'i'l'l".'t"["_'it'}l?.lﬂl. di [Forences
i relative length and height of inner metatarsal tubercle {(means of both values larger in males) were
close to significance (L-test, P=1L07), In conlrast to the following spedes, the femoral glands inomale
M, eedintes were prominent and always well visible. Their size was 3.7 x 28 mm n MNHN (973911,
dax20mm n MNIIN 1973937, 76x30mm in ZTMK 52704, 8:4%3.3mm in ZFMK 52705, and
1 2= 3] mun in ZFMEK 61073,

Habitat and habits. Calling achvity generally siarted at dusk, but sometimes single calls were alsw
hewrd sinee the early afternoon (14305, Calling males were found in Febroary and March sitting
horieomtally in the vegetation (1-2m above the bottom) along targer brooks (hraader than 1m), At
An'Ala, where M. redimites was observed calling syntopically with M. corunius, the former was only
faund at the edee of a broad brook (=3m) whereas the latter was silting along a small afflux (not
broader than (.5 m b only several metres apart. W, Herwig (pers. comm | photographed s specimen of
A redtnnitns at "i"IL"h'.l'.'iTE-.-I‘f-ﬂﬂi.‘l on Lk _||;JJ1r 000 At 19300, I was !=-i|'l'il'|bI om-a leaf of a bush about 160 cm
abave the bottom. Lhis record indicates that M. rodinnitis is also active in the comparatively cold and
dry winter season,

Advertisement calls. Calls were recorded at An'Ala (on 11 February 1995, 17,30 h, at 22°C air teoiper-
alure) and Marojezy (on 22 February 1995, ca. 2100 h, at 23°C air temperature), They consisted either
of single notes or nole series. Each note (Fg, 1) corresponded to ane expiration. At An'Ala, note
duration was 274-352me (922 me, n=9), duration of intervals betwenn notes was 484717 ms
(54 =75 ms, n=28). Fach note was composed of +-6 pulse groups, each ot which contained 2-7 pulses.
The longest note series recorded consisted of 12 notes andd had a note repetition rate of 1.1/ s Frequency
was 900-1400 He, At Marojezy, note duration was 315-350ms (329 10ms, n=4), duration af mtervals
hebween noles 493737 me (387 + 116 ms, n=6). Fach note consisted of 7-10 pulse groups, each ol which

175

Frequene [lkHz)

10
g 4
g o
i
2 4 = :: L _-.-:_—- = .
o T i - - = T
0 100 200 3o 400 500 ms

Fig: 1. Sondgram and osdillogram of one note of Maviadnciglios vadiveibe trom Marojezy

contained 100 rather indislingl pulses, Frequency was 9001300 Hz.

Turther recordings from MNosy Boraha were analyzed by Glaw & Vences (1992a b). The high nale
repetition rate (up to 2.5/5) 10 these recordings dilfer from the An’Ala and hMarojezy data, and may be
due o an excepional motivalion of the corresponding specimen (several specimens were calling rather
close to each other), The low note duration (ca. 100 ms) as given by Glaw & Vences (1992b), however,
is anartetact ot analysis (probably origmated by measuring note duration on the senagram), the actual
note duration in the Nosy Boraha recordings was similar to that m An'Ala and Marojesy as we
ascerlained by re-analysis,

Distribution. Data presented here confirm that M. reifinnius is primarily & low-albtude species. At
Marojezy, 1t has mainly been found al 300-600 m above sea level, only one specimen comes from an
imprecise higher altitude (600-1300m), The collecting localilics at Nosy Boraha anid Nosy Mangabe
were close o osed level (= 100m albtude), whereas thatl of AnAla was a 840m above sea level
Sahembendrana is alse at mid-altitude, while Ambatovaky and Brickaville can be considered as low-
altitude sites, Beside these localities, Glaw & Vences (1994 list ome additional locality, Maroanteetra-
Arnlataha (thal means the path between both cities), which is based an personal abservations in 1987
(enly photographic voocher available), A further photographic record was made by W Herwig at
Viohidrazana-some 700 m above sea level,

Raxworthy & Nussbaum (1996) reported M, redimits [M redtmitis (sic!)] from altitedes af 650-
|70 m in the Andrngitra massif but did nol list M cornutos. Sinee cormutos-like specimens are known
from Andringitra {see below), it is possible that this record 15 based on a misldeatification, 'The same
regards their record of M redtmitis lrom Ranomafana (900-1050 maltitude ) which possibly refers to he
new species M. dsaienks described below. Two additional records of M. redmritis exists for the “Réserve
Spéciale du Pie d'lvehibe™ (T200m altitude) and the caorridor to the “Parc National d'Andringitra’,
SO0 altitude (Raselimanana 1994), Since M. wientuties 15 nol mentioned in this paper and MNHMN
material [rom Pic d'Ivohibe is commdus-like these recoeds are also fikely to reter to M. cornitus or
L Ischernks

Mantidactylus cormutus Glaw & Vences, 1992

Material examined. ZFME S22 52703 paraly s, Andasibe ), ZEME 53691 (holotype, Andasibe ) ZEVE S98a7
(Andasibe); Z5M 57301999 (paralype; Andissibe, originally ZEMK 53890 ZSM 308 2000 (Vohidrazana, 18957
B7s, AR 37 L, 730 m above sea level ).

PR
were delined as ftollows: “Three adull males (ZAFME 336090, 32702, 52702) from Andasibe |7 The 1stter number
wits | typing error and must be correatod b 32703

Notes on the type material. In the original desoription of AL cornntus (Glaw & Vences 1992h: 272) the paralypes
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Fig. 2. Sonagram and eseillogram of one note of Mendida hplus cormntis from An'Alz

Maorphology. In the studied sample (see Table 1 for measurements), SVL was 37.5-40.1 mm
(2= 12mm, n=4]) i males and 33.3-489mm (360 24.0mm, n=2) in lemales. Mean male size was
109 % of mean female size, no significant sexual stz dimorphism was found [(U-test, P=0.2) All
specmens largely cormesponded o the :lEl-Ln]:'hunb of Glaw & Vences (1992h, 1994) in having rather
lomyg legs (hbiotarsal articulation reaching at least nestril, mostly hvvnnr] snaul lipyand a distinet pair
af blackish tubercles between the vves. Twmlhu_: relative lympanum size (mean value smaller in males)
o pelative ln:'nzth and ht‘lght af inmer metatarsal tubercle (mearnis of buth values larger in tales) were
sigriticantly ditterent between sexes (U-tesst, Po0.05), but the latter may be due to small sample size.

Habitat and habits. Calling males were lound in all memths from December to March, indicating a
prolonged mating activity during he ramny season, They were sitting horizontally in tlm_- vesstation

(1525 1m abuve the battom) -ﬂﬂrl}; Very e (mostly smaller than 0.5m in diameler) and slowly
tunning brooks, in pristine or de;e;rau.‘ln.'-d frarest,

Advertisement calls, Calls were recorded at An'Ala (on 21 March 1995 at 22°C air I:cmpcmlure) ﬂnd
Andasibe {on 16 January 1995, 19.00h). They were long- lasting regular nole series {up
nu,:ut-:b“,l Nates (Fig. 2) were inhacmonious, At An'Ala, note duration was90-113 ms (99 < T ms, =2 1 l,

duration of intervals between nates was 616-1280 mes (825 + [40ms, n=131), note repeﬁm-rn rate was ca.
1£s. One analyzed note consistod of 20 pulses and had a pulse repetition rate of 227/, Frequency was
LTH-2500 He, dominant frequency 1400-1950 Hz, At Andasibe, note duration was 93-111 ms
{102 £6ms, n=10), duration of intervals belween notes was 536 9053 ms 720+ 131 ms, n="%), nuote

repetiion rale was ca. 1.3/s Une note was composed ol ca. 23 pulses. Frequency was 1000-3100 He,
deminant lrequency 1300-2100 Hz.

Distribution. The speaies is reliably knewn rom Andasibe (bype localily, ca. 900 m altitude), An’Ala
(personal observations and call recordings, ca. $40m aititude), and most probably from Vohidrazana
(only one female speamen; no calls heard, 730m altitude), The locality Marajeay mountains, abowve
1300 m allitude (Glaw & Vences 1994), refors to M. Lipedroka, which is doscribed below. All additional
records of this species (Andreons 1994, Claw & Vences 1994, Raselimanana 1995, Rasxworthy el al. 1994)
are in need of confirmation (see also discussian),

Mantidactylus tschenki, spec. nov.
Figs 3-4

Types. Holotype: 250 535 /2000 Hormuerly ZEME 62298), adult male, collected along the voad between Ambat-
olahy and Ranomatune, svuth-easlern Madagascar, on 24 February (996 by F. Glaw, 1) Rakotomalain and

F. Ranaiv ojaona. — Faratypes: ZFVK #2290 and 62297, adult males, collected close 1o this villagd Ranomafana
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(21714'5, 47726 B, ca. 550 600 m above soa Jevel), same date and collectors as holetype. MREN A7, adult male,
cvollecied by FoAndrecsne al Ranpmalana.

Diagnosis, AL fschenki, spec noy, is cliaracterized as a member of the genus Minglideciylus by presence
al femoral glands and lack of nuphal pads in males, and by ity Jose similarity 1o Mandidaciylus cormtus,
M, tschenki can be distinguished from that species by (a) he very different advertisement calls, (b) a
different shape of the inflated vocal sac in calling males (single subgular in rorrutis, slightly bilobed
subgular m kchikd; Figs 5-0), (o) pessibly by a slightly lower body size (SVD of adult males 38-4 mm
in cariipibus, 3536 mm an Gsdleng)

Description of the holotype

Adult male, SVL 361 mm. For measurements, sec table 1, Body slender; head longer than wade,
shightly wider than body; snoul pointed in dorsal and lateral views; nostrils directed laterally, slightlv
protuberant, much nearer (o lip of snoul than to eve; canthus rostralis distinct, concave; loreal region
concave; tympanum disting, elliptical (slightly higher than wide), 4% of horizontal eye diameter;
supratympanic fold present, straight; tngue ovoid, distinctly bifid pusteriorly; vomerine teeth distinet,
in two rounded aggrepatians, positioned posterolateral lo choanae: choanae rounded. Arms slender,
stbarticular tubercles single; puter and inner metacarpal tubercles present: fingers without webbing:
relative length of fingers 1«2 <4« 3, fimger 2 distinetly shorter than finger 4; finger disks distinctly
erlarged; nuptial pads absent. Hindlimbs slender: tibiolarsal arbicalation reaches widely beyond snouat
tip; lateral metatarsalia partly connected; inner metatarsal lubercle distinet, outer metatarsal tubercle
nof recognizable; webbing tormula betwean Loes 1 (1), 20(2), 2e (1) 3112, 3e (1.53), 41 (2.75), 4« (2.3}, 3 (1)
Ckin on the dorsal surface smooth: back with indistinet and irregular dorsolateral folds; two distinet,
stishtly elevated blackish fuberdes betwern the eyes; a number of small granules and dermal spines
above the eves; no distinet enlarged tubercles in the cloacal region; ventral skin smaooth on theoat,
shahtly granular on belly, Femoral glands very poorly delimited and very indistinet from hath external
and internal views, a palch of 10-15 small granules are visible from internal view,

Colour atter four years in preservative rather uniformly greyish brown dorsally, with a dark brown
lransversal band hetween the eves which encloses the pair of blackish tubercles. Timbs with rather
indislinet brown crosshands. Head laterally with bwa narrow white stripes running from the ¢ye to the
upper lip. Yentrally cream with irregular grevish brown pallern on belly and limbs, Throat (vocal sac)
groyish with a lighter mottling and one discontinuous and irregular median light stripe.

Colour in life. Colour slides are only available of the holotype Z5M 9362000 (Fige 3-0. Dorsal
eolouration and upper flanks brown, Three distinet dark brown crossbands were present on femur and
tibia, The iris was silvery with a reddish brown spot on its postenior edge. The pupil was horizontal
A distinet white spol belween posterior edge of eve and upper lip. The venter was dirly white with
browmish sputs on the shoulder girdle, the ventral surface of hindlegs was brownish excepl lor the
vellowish temoral glands. The throat was marblod brown and white,

Variation. The two paratvpes correspond morphelogically very well to the holotype, The throat lacks
a light median stripe in both specimens, Celouration of ZTMK 62297 is dorsally similar to the hololvpe
cxcopt the darker head sides and o more distinet narrow horizontal dark brown stripe undernmeath the
canthus rostralis and the supratympanic fold. In ZFMEK 62246, a ditferent colour pattern s present
which is ulso known in M. rediniios and M. cornatis: A distinet betge stripe rums (on cach side of the
body ) trom the snoul lp along the canthus rostralis, over the eves, broadens as dorsolateral band along
thwe anterior back and finally makesup the whole of the flank colour on the postenar part of the body.

Habitat and habits. Calling males were sitting al night (end of Febroary and beginning, of March) on
vegetation ca 1-2m above the bollom. They were found in primary rain turest and in degraded
vegetation as well Inat least one case no waler hody was recognized in the vicinity of the calling males.

Advertisement calls. Vocalizations were recorded at the type locality on 2 March 1996 at ca. 22 °C air
temperature: Notes (Fig. 7) are unharmonious, distinefly pulsed and emitted m regular series, Tempo-
ral parameters were das follows: Mote ducalion 274-3353 ms (293 + 16 ms, N= :'UI mteryval duration 1078-
2076 ms (1393 £ 274 ms, n=18). Notes consisl of 16-21 pulses (18+1, n=20), the pulse rate is 55-65
(3= 2, n=20) per sccond. Freguency range is 1500-4000 Hz (domimant treguency 2500-29000 Hz, annth-
or emphasieed frequency band alse (rom 1450-1550Hz),
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['ig. 7, 5\'_'!]1-.'1HT.'-II1I and escillogram il o ke o .I'IJ.:.:.'rl.".:J.'.l.‘l'll,.Em: Papheiled, spatc. oW,

Distribution. Masfidielilas Bsoheaki is reliably only known fram the type locality, Several addilionnl
specimens [and thus localities) possibly belomp to AL tachiends, but a reliable attribution to either species
is not possible by morphalogy alone (see discussion),

Etymuology. Maildactylis tschenk is dedicated to Michael Tschenlk, in recognition of his generous suppaort to the
blogvsterain research al the Z5M,

Relationships. Maontulactidus sclient) appears: most closely relaled Lo Mamisdachilies corviitus. Both
species are very similar by their morphology.

Subgeneric attribution, Mentidachilns fsehanki is included in the subgenus Phiomuntis Glaw &
Vienoes, 1994 based on ils sunilavity to M cormitie,

Mantidachylus tandroka, spec. nov.
Figs 8-

Tfpﬁ, 1[-._11|_11_':.,J]:ue' AN N 19773204, adult muole, collectad b:,.- Ch I Bl om 2 Ju]_v 1972 at-the ?'-'1:;1!'|,_}j+".-"'.,-' riassis
[3C0 m altitude, - Daratvpes: MNTIN 973522, 1972.926-930, two adult-males, three temales and one subadult
specumen, same collecting data as holotype. MNLIN 1973912, adult maie, collected on 29 Movember 1972 by Ch
I*, Blane at the type locality, ZEME 59894 and Z58d 4377 2000 (tormerly AUME 59895, two adult females,
vio] | #a e d |1_',,-' F el ancl L0 Bamnrlison o 28 |'L=|1-r||.-Jr:., [ M5 at Fu'1ilF|i'li‘|.'Z-'._‘:,-', { .|||1E!'-i1r A fesn THIE i altabiiedis).

Diagnosis. M. (androkais characterized as a member of the ponus Mantideciylis by presence of femoral
plands and lack of nuptial pads in males, and by its general similarities to Mantidactulng cornitus,
M. tsehenin, and M. redimetns, 1 is morphologically most similar to M. cormirfus and M. fehenss but can
be distimganshed from these species by (a) different head proportions: with 2 shorter snoat and a larger
head width relative to SVL (sec Tig. 10), (b) presence of distinet pattern of longitudinal folds on the back
which is not found 1in any spedimen of comuotus or fchenis a pair of folds, absent in the other species,
starts belind the eyes and comverges on the antenor back, fadimg inan area enclosed by the dorsolateral
lolds. Some specimens of M, fendroks alse remind the sympatric M. Jencomacnlatus; this species,
howewver, differs by lack of the tubercle pair between the eves (black spots meay be present but are never
prominent), lack of dursal ridges, and the presence of laterally blackish vocal sacs in males.

Description of the holalype

Adult male, SVL 38,7 mm. Por measurements, see table 1. Body slender; head longer than wide,
wider than bedy; snout glightly pointed w1 dorsal view, truncated in lateral view, nostrils divected
pusterolaterally, slightty protuberant, much nearer 1o lip ofsnoul than o eye; canthus rastealis distingt,
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ig. 8. Female parabvpe (A5 WET Z000) of Montdast yis fandroki, spac nov. trom Marojezy in life (dorsolateral

W)

straight; loreal vegion concave; tympanum distmet, elliptical (higher than wide), 50 % of horizontal eye
diamoeter; suprabympanic fold vory distinet, slightly curved: tongoe ovod, distinctly bifid posteriorly;
vemeringe teeth distingd, in two rounded ageregabions, posttioned posterelateral to choamae: choanse
rounded, Arme slender, subarticular tubercles single; a paired outer and a single ihner metacarpal
tubervles present; tingers withont webbing relative ||:'|'_:_',1h b Bingers 1 =224 <3 finger 2 dislingy
shortor than finger 4 finger disks distinctly enlarged: nuptial pads absent. Hindlimbs slender tibiotar-
sal articulation maches distinetly bevond snwoul i lateral metalarsalla partly connected; inner meta-
tarsal tubercle distingd, suter metatarsal tubercle very small, almost nol recognizable; webbing formula
betwesn toes 1 (1), 20 (2), 20 (1), 30020 30 (1.25), 4 (275} 4e (2.5), 31 .5k on the upper surtace smooth;
back wilh mary (rregular smaller folds, areaneed as a discontineous nebwaork; o pare of disbines Fraleds
rlines Lo belind the eves, converge centripetally onlo the anterior back, curves slightiy lowards the
tlanks omd fades: laterally from these, o pair of dorselateral falds rans from s 4 mm behind the
suprabympanic fold to the inguinal region. Twodistinet; blackish tubereles bebween the eves; a number
of graniles and amall dermal spines above the oves; no distinet enlarged tubereles in the cloacal region;
ventral shin slightly granular om bellv, smooth on throat where the presence of 5 single vocal sac is
cloarly recogmzable. Femoral glands very poerly delimited and very mchistingt trom bothy external and
internal views; a patcn of 16 small-granules are visible from intermal view

Colauralion dursally brovwnish, shehtly Lghler on the back and head inan aeea delimited by the
dorsolazeral tolds. Limbs ight brovn with brown crossbands: threee (o foar bands on forelimb, {our 1o
live on bemur, rour tovsix e Libia, lve te st on loot and tarses. Flanks brown fedong inte cream towards
Ure Bolly, Head Taterally brosen, with a distowetl horizonial darke Brosse Sl pe running trnderneath the
canthus rostrabis and the supralvmpanic tola, Lwo light vertical stripes run from underneath the oye
1o the upper lip Lower lip brown with five naceow light vertical markmgs. Ventrally browmnish with
irregudar Hghl malling on e theoat {vocal sac), cream on thie FeMmaning, surtace, with brevwn maotthing
in the breast region amd o the bimd limbs

[
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Fig. 9. Female paratypes [Z5N AT 2000) ol Mariidenalis lanaroka, spec: nov. oom Marmezy in e (ventral

% il g I

Colour in life. Colour slides of Lving specimens are unly available of the female paratype Z5h 937/
20000 (Tigs 8-9), The dorsal colouratiom was light brivwn to beige, Uw tHanks were ]i;.__',||l Lrrawn Lading into
pirtkish towards (he venter. The limb crosshands were greyish brown. & Black stripe below the canthus
risstrahs from soowl g lo eve and below the supiatympanic old, Tempanum dark brown. The imis was
lighl vellowizh brown in its upper thivd, dack redeish brown i its two lower thirds, The pupil was
horizantal The venter was partly fransparvent with a pmbkish shade, mare cream coloured in its
poslerior pracl and on the hindlimbs. The thioat wos dirty white nnd unspotted.

Variation. Morphologically, the paratypes asree well with the holotvpe, The general impression of »
broad and relatively short head 15 veny tyvpical 1noall avatlable specimens. bwo specanens (MNEN
| A Q29 show Ligh! sinpes fraen snont Lip along, canthus rostralis and above eve, Those stripes
bevoumie broader immediately behind theeyes and along the supralympanic nld, maxine upe thie pntiee
tHank colpurabon from the forelimb msertion on, 'The distinet and sharp celour barder between hight
tlanks and dark dorsum is situated shightly below the dorsolateral folds. A similar pattern 5 known in
M, reditnine and M. commiins and deseribed above for one M. techenki paratype: In these species,
however, the light colour on the flanks is Tess extended. The expression of this pattern thus may
conskitule another relevant didgnostic cheracter ot &L tordroka, The male MNHIN 1973926 shows very
dhistinit broad cream=white vertical bands FURnIng rrom the antertor and the DOSLETIOr ey CoTners to
the upper lip, respoctively, rentinding the pattern fownd resularly o M feacomsealatips. Generally, i
meist preserved speciimens (also in the fermales ZEME 59894, although nol in the lpured specimen Z5M
BT 20000 Ties B-U) the throat shows an Inlense brown pattern, as opp wed to the %Il:'.’ir-ﬂ'l colour m
M. oredbiltas, M. corneius, and M. el As Dar as visible in the !."”"."':\.l'l'.-l.'l.'] males he vocal soc e sinalp
F-Ilil:_',LaLlE altnmel *-'-|i_!.'F-l]', Bl shuzewe as in ML bsehenhd con nol be exclded Delore obaervalions
ol calling males become available, Altogether, male 5V1 in the type seres was 38.7-41.4 mm
(3034 1.2 mun, 1= 3), female SYL 3965 44 7 mm (41 3+ 2.2 mim, 1 =30 Mean male sizewas 94 % of mean
female size, sexual size dimorphism was statistically significant (U-test, '« 0.05), Mean relative bvm

At size did not differ slanificantly betweun sexes (L-test, P08, winle intersesual differences in

T L
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Fig. 10, Scatterpiot of HW /SVL ratio s, NI NN ratio in Manfidachyfus tasdvoka, M. carmabus and M. tschenkd,
and M. redinitns showing scparation of ML faadroda trom the cemaining specimens by head shape parameters,

relative length and height of mner metatarsal tubercle (means of both values larger in males) woere
significant (U-test, ['<L05).

Hahitat and halils. ZFME 39804 and £5M Y37 /2000 wore collected during the day on the ground in
primary rainforesl, Advertisement calls are unknown

Distribution. Alwitalactyhis fendeoka is only known from the type locality, around 1300 m altitode.

Frymology. Pherived from ik (Malagasy hom), referrmg to the two horm-hke tubarcles between the eyey
of this and related species (see also the ebvmology of M. cormptus), The name 15 considered as imvanable noun
standing in apposition to the generic name,

Relationships. Mmitidactylus tocdrokn appears most closely reiated o Manbdgetylus cornutis and

A Eschenkn

Subgeneric aftribution. Maenlidartidus lagdroko is included n the subgenus Modacomantis Glaw &
Vinces, 1994 based on it similarity Lo M coriudus and M, Lachenikd.

Mscussion

Vouchers of uncertain attribution, When preserved, ML cornutis and its new sibling species M. tsoienkn
dAre \.'iIlLl{:IJ_l_'_L' ulLLi'::tinngJ'_-;hal:llL* by murpl‘mloglcal characters. [hererore, the idenhity of specmens from
tour localities {(Hanomatana, Andringitra, Cel [vohibe, and Chaines Anosvennes) attributed in Glaw &
Vences (1994) to M corgulys s uncertain and corumented as [ollows: (1) The Ranomatana specimen
(LFME S0595  was delined as paratvpe ot AL coneitas by Glaw e Vences (19925, It is 4 remale of rather
large SWL (417 mm) in comparison (o the lour available specimens of M. schienkd (all malesy Despite
of this size differemce, it mav delong (o M, tsevenki, bul further fieldwork s necessary e confirm ar
reject the presence of bath speces in the Ranomatana arca (1) The specimens from the Chames
Anosyvennes;, Campsite 1 (MNIIN 1972.1371) and Chaines Anosyennes, Ambana (MNTTIN 19721472}
are two males In good state of preservation which are larger than the available specimens of M. Bschenke,
furthermore they have @ pair of distinet tubercles on the central dorsum lacking in M. dzchonkn (but
present in the Ivolube specimens), (3) The three specimens from Col d'Ivohibe, 1400 m altitude (MNTIN
195374, 1991294024541} are in mediocre state of preservation but agree better with M. cormutins than
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Fig. 11. Scallerplot of ridab v |l'l-'lf;’r|'l and '|'u:-‘ig]ll al e eer inetatarsa] tabercle fratios IMIL, 5VLE ana IMTH /
SVLY i Martinaetylus redimitus, M.ocorntne, M techenks, and AL mindroka, showing sesaal dimoerphism (n I
size, Uriguml misEasurement= from Tab | {except tvpe of M. redinifns)

M. tachenkl regardirgr body size. (4) The two Andringitra specimens (MNIIN 1972571 5721 are rather
stnall and in bad state of prescrvation; they are females, snd 1t con nat be verified whether they are
actually tull-grown adulls (only inunature vocytes observed after dissection). Summarizing, moe
Heldwork (s necessary to clanity the identity of these [our populations.

Distribution pattern in Phylacomantis, Although one of the new spedies deseribed in lhe present
paper (M. (schenke) is only known from south-eastern Madagascar, the new dala which bave been
gathered during the last yeurs clearly show that the subgenus Phylaconmstic has its contor of diversily
and endemism in narthern Madagascar which tugether make up less than % of the Malagasy teeritory
Including a further new Phyiaconantis species trom the central east (Andasibe} and Marojesy which is
being described elsewhere, only three out of nine Piiglacommanlis spedies (M, comutus, M, fachenky,
M. corvus) are not known from northern Madagascar and three species appear to be northern endemics
(ML granedatus, M. psedonsper, Mo fandroka), The highest diversity is found in the Marojezy massif
where six specics ocour; M. redimitus, M. fandroka, M. lweomacilains, M. ermidatis, M. pegtiidoasoey, and
the new species which is being described n a separate paper. This high degree of sympatry is in part
characterized by a restricted altitudimal distribution at Marcjery (e.g. A fandroka to the high elevations
above 1000 my, ML grimafintus maindy at low altitudes), Such an altitudinal segregation may be vne factor
favouring the extraordinary anuran diversity in Madagascar and the high degree of range overlap
among closely related species.

Shared characters in Phylacomantis, The new morphological and bioacoustic data presented allow
for the discussion ot some general trends in the subgenus Pludarmaniis. Tn lwe species Ut which males
and females were available (AL redimifus, M. tardroka), a sexual dimwrphism in size of the inner
metatarsal tubercle was noted, males having distinctly larger tubercles than fomales. Aclually, no
overlap between males and females was noted even pooling the data af all fouw SpeLies studlied
(Fig. 11). Beside the bwvo mentioned species, thie sexual dimorphism of inner metatarsal tubercle within
the genus Mantuloctylus is only koown in M wriinlalos and M. lescomuculitus (Glaw & Vonces 1904
and some species of the subgenus Cepliyramnn s (pers. obs.), and may be a synapomarphy of this group
ot species. Un the other hand, sexual dimorphism in tympanum size appears to be absent in the species
studied here. Such a dimorphism is typical for several Maniidac! iyl us, especially spemes in the bronk
edpe dwelling subgenera (e Brygoomantis, Chowpmmntis, Ochthonutis), and is alsp found in
M. peeudpasper (Glaw & Vences 1994), o member of the subgermas Mdaconian i
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'here is onie other character which seems e be restricted to several species of the subgenus
Pidtacamend e and Lo some members of the subgenus Gepliyrononfis: The laterally banded morph s only
kewrw i e pocnr e AL et AL cormitis, AL fschenhs and M. rundrekn (Pigla omantis), as well as in
Al asper anmd M. tufents (Ceepligromabis) (perscabs ) Al lout mentionesd fdacsiianiie species have alsa
dermal spines above the eyve, o characker shared with another undeserdbed Biydacontiins species, sume
spocies of [he subgomus Gopitronmanhie (ML asper, M spingiee), and spedies of the subsenuy Spowemantss
e g AL plntasticas).

Advyertisement ealls of Plndacenaries, as far as known, are compaosed of a single nale type; although
notes can be arranged in groups, The four specics studied here share with each other and with
M. wramndutus and M lenconcnistus calls with further structural stmilarities: They constst of rathor
regular series of unharmoenious notes with a note duration of at least 30 ms and a pulsed structure.
possibly reflecting relationships buetween these species which were placed ina M. gramudatis group by
Claw dr Vences (18494),
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