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Abstract

A revisinn of speees included m the subpenus Lawrenromanns
(gens Mawsidas vfusd yelded new mformaton whout phy lozeny,
taxenomy. and biogeography of the ¢ndenic mantelld frog
recdiation in "riuliilgrl!ac'r]l'. Foosinr drerentcanrginiin spLrLics, dislinga
wizhed by morphology and sdvertisement calls, are recognized:
Muaiidoctefus ( Lanrenromantiv) horpidiy (zorthern and North-
Weslern biogeographic regions). W (L) verivimescalaius (Souih-
Lost and Last); M, (L) mdogasivy (Fast); and the new species
Mot siviins (Nonbi-East). M. seeigres and M. malaeasins
are probably sisler species buased on hieacousne and mor-
philogenl atfimtes. A ubeal glend, so far unkaown i anorans,
wdesenbed M mradiegasres and M Aorerefus. A phylogenetie
pnulysis ot 54 mamly osteological and morpholomical churacters
it 33 endemio Mulagasy anurans resulted moa posinon of Lou-
readcamranitis Close to species of the subgenera Sernomantds and
Cregiiivecontatiy Agenus Manridacrelns), in accordance with j15
subgencric stalus, However, also the well-esrablished genus
Muwrelle rasuited 1o be nested wathin Mansidae ity sapporting
the nzed of ganane parlitioning ol the Jater,
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Introduction

Recent phylogenctic studies based om mitochon-
drial DNA sequences sugoested that the endermic
Malagasy trogs of the genera Aglyptodacivius,
Booplis, Laliostema (previously Yomopterna),
Mantidacivhey and Mantella form a monophyletic
lincage (Richards and Moore, 1998; Bossuyt and
Milimkoviteh, 20000 Richards et al,, 2000; Venecs
et-al., 2000), although they had been previously
assigned to three dilferent subfamilics in the fam-
iy Ranidae (Blommers-Schlisser, 1993), Based on
the genctic evidence, Vences amd Glaw (2001)
proposcd including representatives of the five penera
ina separate faouly Mantelhidae, with thrée sub-
famitlies (Mantellinae, Boophinae, Laliostominag).

Molecular studies on Mantidactvius ineluded
simgle representatives ot cight subgenera ( Richards
et al. 2000), but morphological phylogenes ol this
genus based on an adequate number of characters
and terminal taxa bave so lar nol been published
(see Glaw etal., 1998). While Mantella, Aglypio-
dactvlus and Laliosrona are well defined lineages
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with a limited number of species. Boophis and
Mantiduerlus are speciose, with about 40 and 73
nominal species, respectively, Especially Manrr-
duacivine, currently partioned into 12 subgenera
(Glaw and Vences, 1994), containg very diverse
frops buth in size and morphology as well as n
habits and reproductive modes. Basic data on ecaol-
oev and reproductive biology are incomplete or
totully lacking for many species of Mantidactylus
and Boeophis, To understand how the mantellid
radiation could give rise to 11s present extraordi-
pary diversity in Madagascar, it is crucial to gather
information on 1ts less known hneages,

Despite of the important recent progress in knowl-
ecoe on the batracholauna of Madagascar (Glaw
and Veneces, 20000, a number of groups remain
largely unknown. Such is the case lor the frog
species classilied in Lawreniomantis. which at pre-
senl (Glaw and Vences, 1994) 15 considered as
subgenus of Mantidaciylus, Mantiduciyius (Lo
reitomuntis) forridios (Bocttger, 1880), M. (L.)
malapasivs (Methuen and Hewitt, 1913} and M.
(I.) vewrrimacidates (Angel, 1933), The monogriph
of Blommers-Schlsser and Blane (1991) contained
no information on habitat. biology or lile colora-
Lion of any Lewrentomantis species. Blommers-
Schldsser and Blane (1993) showed. for the brst
time, a photograph ot a living M. meadagasius. Glaw
and Vences (1994) provided photographs, call des-
criptions and natural history notes for two dilfer-
ent morphs referred (o this species from the Central
Fast and Marojejy in the North-East, and reported
the discovery af an adult M. horridus at Montagne
d'Ambre 1n northern Madagasear.

The nomenclatural and taxonomie histary of

Luwrentomaniis 1s extensive and sull confusing,
While Boetlzer (1880) describad the taxon fiorridis
as Hoemimantis horrida. Boulenger (1882) reated
this species as drthroleptis horetds . Methuen and
Hewitt (1913) erected the genus Microphrvne to
accomodate their taxon malagasius (as M. mala-
gasia), and assumed that horeida belonged W this
senus as well. As the name Microphrvne was pre-
aecupied, Methuen (1920) ¢reated the replacement
name Tracihemantis, However, as demonstrated by
Dubois {19800, Trachvmantiy was also preoccu-
pied (by Trachymantis Gigho-Tos, 1917). Dubois
[ 1980) thus created the replacement name Laurenio-
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mantis, which was considergd to merit genus rank
hy Blommers-Schlgsser and Blane (1991) and Du-
hevis (1992}, Glaw and Vences (1994), however,
coneluded that no phylogenetic data exist to consider
Lawrentomantis as a separate genus in addition to
the speviose Mantidacvlies, and consequently con-
siderad Lawreniomeantiy as a subgenus of Mantidae-
TS

During the last vears, numerous additiona] speci-
mens of Lawreniomantiy were collected dunng sur-
veys in several regions of Madagascar. 1o the present
paper we review the Laurentomantis material avail-
ahle to us (more than 43 specimens). provide de-
tailed morphological and bicacoustic data. and
describe one new species. We furthermore under-
take a phylogenetic analysis of 33 species, repre-
senting all mantcllid generu, Lo assess the position
of Lawrenronantix relative o them, and to draw
hypotheses on the origin and evolution ol this ra-
diation,

Viaterials and methods

YVocuhzabons were reeorded using port ahle lape recorders with
external nicrophones and were analyzed either with the MEDAY
sorndanaly 2ing svstem Spektoo 3.2 (M malagasis, M. striaus,
A venerimae wlatisd or on 2 PO using the sottwars CoolLdit
(Swvnerilliom Saftware Corp. ) (M, dorridus).

The fellowing morphiologicsl measurements were luken with
a calliper to the nearest O, 1 millimerer: SV (snout-vent length),
W (head widthy, HL thead length), ED (horeontal eye dis-
metery, END {eyc-nosinl distance), NED (nesmil-snout lip
distarice). NIND (nostril-nosto] distance), TN (havizontal tyme-
paruin dizmetary, HAL thand lengeh), FORL {forchmb lengthy),
TIL (hindlimb lenwth), FOL (foot lengehy, FOTL (foot Tength
mcludineg arsns), TMTL. IMTI (length and height of mner
metatarsal tberele), TL (length of first woe).

lnstitutions] abbreviativns areas firllows: BMNH (The Na
tural History Museum, London);, FAZC tFranco Andreons Zoo-
logicil collecizon prelimimary numeration of specimens which
will be deposited in MRS ) FMNE (Freld Musenm, Chicago);
MMNHMN (Muséum Mational d'Historre Nawrelle, Parns) MRSN
(Museo Regiomale Ji Seicnze Naturall, Torngd: MSNG (Museo
di Storia Saturale di Genoval; NMBE (Molurlustonsehes Muo-
seum Bern;, PRAL (Pare Botanigue ¢t Zoplogigque de Leim-
bazizd, Anlananariver; TH CTransvaal Musewm, Poetorning,
LADBA (Umversite " Antananarive, Département de Biolo-
gic Amimale)y, ZFMEK {Loplepisches Fﬂrﬁchungﬁinﬁtimt und
Musenm Alexandor Koeng, Bonn j; ZMA (Zoblogseh Muaseum,
Amsterdam ). Z8M i Zoologische Statssammilunge Munchen).

Stariatieal anadyses were cared ot using SPRS for Windows,
version 9, We performed Mano-Whimey U-tests o ussess sig-
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piticanse of intersexual and interspecific differences in siee
and morphometrie tabios {relative tympanum lenath and head
width, ratios TDVSVL and HW/SVL: relative steo of inner
meratarsal nibercle, IMTLSVL and IMTITSVL ). Temporal and
METC Measuraments aee fiven as runge. with mean L standard
deviation i parentheses. Terminology for the descripion of
[ervaral and 1ibial glunds follows Glaw e al. (2000), Number
b erossbunds on hand and foot are given (o the tip ol the longes)
finger or low, respectively. The wrm “tikial gland™ is here coined
far the promment gland structures om the dorsal surface of the
tibae of Montidictvius horridus and M. malagasins (see deserip-
tions m the ¢orresponding sections], The teoms lemur, thia,
hurnerus and radivs, o the desenptive species accounts, are
used 1o refer W the corresponding exiernal limb segments. and
not o the ones.

Coordimares and oltilude of colleating localitios are listed
e Venees and Glaw (submitted). Full names and gevgraphic
references of the campsites visited by F, Andreone and quoted
in the text are as follows, (1) Masoaly Campsite 2 = Forés de
Heanjada, 1571645, 49739 8", 620 m, Musoala Peminsula,
Antalaha Frvondronana, Antsirsnana (D0égo Sumees) Farilany
[ Provinee], £2) Masoala Campsite 3 = Forét d* Andasin'i Gover-
e, 15718355, 307012 K. 700 m, Masonls Penmsula, Antalalia
Fivondronana, Amtsranana { Thégo Suvarez) anluny { Provinee);
{3} Humpy — Masoala Penmsuly, Compsige 4 ( Ansarahan Amba-
paraia ), L3723.52°8, 3070282, 510 m, Antalabn Fivondnonuna,
Anrsiranana Fariluny (Tiéea Suarce Provinee): (4) Teararaun
Campsite | = Tsararano Forest, Campsite 1 | Anlsurahan ny
Tsaruruno), Andapa Fivondromni, Antsicanana Faritany ( Diden
Suarez Prowvinee), 14754 475 4973 27E, 700 m

Crateclogeal duti refer to the cleared and stained specimens
tisted in Table L Terminalngy and charseier delintbons largely
lollosy the acconnts of Clarke (T98 1), Drewes ( 1984, Blommers
Schlésser (1993), Glaw and Vences (19041, and Glow et al.
(19985, Choracters were analyzed with PALIPE, version 4 heta
tSwattord 1998y We perlormed Maximum parameny (MM
analyses (hounsne searches with TBR hranch swapping), coding
all chargeters as unordered. Muyltistate charieters were coded
us polvmorphisms. Species af Hetericalos ( Hyperoliidpe) were
used uy oureronip (see Blommers-Schlosser, 1993; (law ot al,
| 908,

Systemalic accounts
Lauwrentamantis Dubais, 1980

Status, — A subgenus of Maniidacnlis Boulenger.
595 following Glaw and Vences (1994},

Diagmosis. — Small 1o medium sized (SVL 20-35
mm) scansorial anurans with a moderately to coarse-
ly granular dorsum and completely connected lat-
eral metatarsalia, Webbing absent from hand and
feet, Third toe distinetly longer than [ith we. A
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sigle mner and two outer metacarpal tubereles; a
dhstinet iner and a small ouler metatarsal tuberele:
single suburticular tbercles. Intercalary ¢lement
present between ultimate and penultimate phalanges
ol all fimgers and toes. Ultimate phalanges Y-shaped.
Cimosternum ossified and unlorked. Vertebral col-
umm diplasiocoelous, Maxillary teeth present, vome-
rine teeth present (vomerme odontophore present),
but generally concealed under mucous skin of buccal
rool, A complete circummarginal groove ventrally
on finger and toe pads. Males with a slightly dis-
tensible single subgular vocal sac and distinet femo-
ral glands, ol type 2 according to Glaw et al. (2000)
as assessed hy detmled macroscopic examinations,
composed of up to mne single large granules; some
species with ubial glands: no nuptial pads,

Included species. — Mantidactvius horridus, M.
malagasius. M. striarus spon, M, veatrimeaculatus.

Mantidaciplus (Lauremtomantis) horridis (Boctiger,
| 550

Fig, la-h

Material, — SME 7177 (holotype, Nosy He, collecied by C
Ebenau, MSNG AU 2540 and VADBA 10001- 10002 ¢ Manari-
koba Farest, Dsaratanang Massif, 14°02°2478, 4854742
R. Jesu, G, Schimment and 1. O Piso, 15-22 Februaey 1997 );
ZIME 37433 ( Montagoe d"Ambee; T Glaw, N Rahihizon and
Ch Ramulson, 14-17 March 1994,

Oniginal name, — Hemimantiv horvida Boettger,
18R

ldentity.  The holotype is a subadult specimen of
Lo d mm SVL; it agrees with the other specimens
assigned here to the taxon in general morphology
and coloration {coarsely granular withoul distinet
ridge elements on the dorsum, with (wo indistinct
broad dark: transversal bands), by having shor
hindlimbs (tibiotarsal articulation reaching ante-
rior eve corner), lacking an unpigmented area on
the posteradorsal part of the femur (on which the
ariginal pigmentation is stll rather well preserved).
The area immediately above the cloaca has a very
short light markmg which may be homologous to
the verlebral stripe on the posterior dorsum typi-
cal for the new speeics M. seriutus (see helow).






