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In this paper, 17 species of the genus Mantella are recognized and the
genus s partitioned into six species groups which can be distinguished by
combination of bicacoustic, morphological, osteological and coloration
characters. The flollowing species and species groups are recognized:
Mantella betsileo group (Mantella betsileo, Mantella viridis, Mantella
expectata, Mantella sp. 1, and one new specles described herein); Man-
tella lnevigata group (Mantella laevigata); Mantella cowani group (Man-
tella cowani, Mantella baroni, Mantella alf. baroni, Mantella harald-
meferi, Mantella nigricans): Mantella bernhardi group (Mantella
bernhardi); Mantella madagascariensis group (Mantella madagasca-
riensis, Mantella pulchra); Maniclla aurantiaca group (Mantella quran-
tinca, Mantella crocea. Mantella milotympanum). This partition is of
rather high reselution, and some of the groups may also be regarded as
sUperspecies or species complexes.

A detailed type re-examination showed that M. madagascariensis and
M. baroni represent two different species which are very similar in dorsal
coloration, bui M. madogoscariensis can be distinguished by some charac-
ters of ventral coloration (horseshoe marking on the throat, reddish color
ventrally on femur) and morphology (large inner metatarsal tubercle) from
M. baroni.

Specimens from Marojezy preserved in the Paris museum are cata-
logued as M. cowani nigricans and must therefore be considered as
syniypes of this taxon. The syniupe series is heterogeneous, also containing
specimens of M. laevigata. The name nigricans is stabilized by designation
of a lectotype corresponding to a M. cowani group form from Marojezy. The
name Maniella cowani nigricans Guibé, 1978 is revalidated and raised o
species rank as Maniella nigricans.

A bigy problem in Mantella systematics is thal, in recent years, hob-
byists increasingly tend to publish “ phantom’’ scientific names without type
designation which in several cases lead to involuntary but nomenclaturally
available new nominal laxa. Two phantom names which must be considered
as nomenclaturally availabhle are Mantella aurantiaca milotympanum
Staniszewski, 1996 and Mantella aurantiaca rubra Staniszewski., 1996.
We consider the name rubra as synonuvm of M. auraniiaca, bul prelimina-
rily attribute specific status to M. milotympanum.

Lectotypes (in addition to M. nigricans) are designated tor M. cowani,
M. aurantiaca, M. betsileo, Mantella attemsi (synonym of M. betsileo),
M. auranticca rubra (synonvm of M. aurantiaca) and M. milofympanum
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{from published figure). Clarifications on types and type series are provided

for several species. ;
We provide a key to the species of the genus Mantella, and describe and

discuss their color variability. In several species, a large intraspecific E“’“ﬁ'
vanability was recorded (M. aff. baroni, M._[rlunﬂﬂns- M. L"'ﬂ"f-'f'-“i'i-

detailed review of all published MﬂniE‘{l{]’I Incahh_mi and the CL.‘-I'TPS[I-DI:I lng
voucher specimens results in updated distribution maps, %rympa&-ﬁ; antt
syntopic pccurrence was reliably only found in species | m:ﬂﬂ | ;ﬂfl'
siml:iﬂ-‘-‘ qroups, the species within each group being allopalri : ht :h I‘l--l
buted. Future studies on contact and hylwkd 2zones M3y dETthrdegd :5
SOmME u,l' ithe Eﬂﬂf:lﬂs I'EEDH,ﬂi?E‘d horein Ehﬂll]:l'l FﬂEElhly hﬂﬂET . I'Hﬁ'ﬂt ==
Eﬂhﬁ'f'ﬂ'c.]EE: l'l&ﬂ“"E'll"E-T. [nr ]].rar“ﬂﬂ] TeaAsONns,. we here T'Eﬂ.ard | Axa

species.
v In an attempt to provide an estimate of the conservation status of each

species, we combined data on disl ribution (maximum |IlIIII'_‘.E|llty
::I::t';::::jf r:ulinher of known localities), habitat {primary foresl restriction),
trade intensity and atiractiveness to the pet trade. We groun 12%?&:1%45:11‘:
various classes. according lo their potential vulnerability, and o ﬂ'“"" {‘ o
ﬁl?.'ﬁ D{ TEEEﬂTCh nEEdEﬂtﬁ EEt AmMore reliable di‘.lti':lhEL"i,l.E '[ﬂl' 5“!3'1 eslimales.

ISTRODUCTION

The ranoid subfamily Manlellinag currently contains two genetda, botly i‘l'tllJL'.r“ll_'- m
mMadueascar (Graw & VEnCES. 1994); the type genus Mumntefla, and the lur.ge and hzl.t'!].j._‘rt_-
aneaus Matidacrely with currently 63 species. Mantella are sn |.;31i, lailrg_-:l y divrnal an <.Jlr;|:1r|\|
colorful froes, which were named Malagasy (or Madagasean) polson frogs due Lo Lthe presence
ol .llkﬂ]ﬂidh[[]?i.ﬂ‘l:'i in their skin (e.g. DALY et al., 1996).

Accounts on the genus were published by Gumf (1964, l_L.!.?E] un_d 131185k iHE‘u]l}
R OMMERS-SCHEOSSER & Brane (1991) lugely relied on BUSSE's revision th.:ch thiey u-:-lmgra e:
mented by detailed distribution maps. The description of four now Species L‘lj.-'.l:‘l‘-ll Ah&.
BOHMIE | l'.:J'H?t 1990, Busse & Bénmr (1992) and VEsCES et al. i. l'}‘J4lmdulmnnsrmlm_l. hn_WLEE,h
that those accounts were far [rom being complete. W hile CGruime 1.1'?1‘1’&..! sl rml_;.i!nur species
and one subspecies. (i1 aw & VINCES | 1994) already accepted 13 different specics.

(e of (he major problems in Manielfa systematics has been we_ak nu:nrpilmlu_w.g:.:;li l.
differentialion. Since carly workers generally studied only preserved mﬂtenult_. they ]'I.:'l‘IJ 1? 1;: l},
areely on color pattern for species diagnoses, Guist (1964, LEJTH_: ﬁlifl EHPCE*“H?. BssE Il iy *
considered single specics (named M cowant o7 M, rm.-_a.!’ug;m arieisis, rcﬁpcutlx-:ily} Ti 1:;__111 1.,.
variable in coloration. but they never proved this va riabil ity in SPECITeLs from A hlllg]-:.'l loye 1 lu;}
(Dary et al. 199a), Without definite knowledge of intra- and mu:rpnlpuhlj'r.mnﬂl u_.:- .:.;.
‘Il.-'iil'iﬂl_'rilii‘.f. the attribution of type specimens of carly nanmes (M. .IJ.I'er-'I';qu._'u'i_'rJF'!E*Hj'.’.'i_l A il’ L.r.m.[ft..:
AL bavoni, M. piddehvay largely depended on the subjeclive mpression -.:::I" the cot r'-.:.'bpi'l‘|l1.l'l-||.:|]. L_
author, causing large confusion i the usage of these names in scientific and non-scwnlili
hterature. | g

In the following we report Lhe main results on taxonomy, distribution and L'D:.GE w:rnlm
lity of Manzella which were gathered in the framework ot & comprehensive stu:_‘g ¥ ktrfu_, F:| 1.1; &
Contributions to the morphometry, osteology. tacdpole m.m'l‘uhulng;u. 1'cpr1.1duﬂgla_m. dl;tnl -l-:J.?i
15 well us bicucoustic and alloryme differentialion W|_ll_11r|. Muanivlia ;m.e dn-lﬂE pil .1.]lb[1LT.
clsewhere. The aim of the present paper is munly to clarify the taxonomy ind nomenciitie
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of Maniella species as well as their disinbution. in order to give a more stable basis for [uture
investigations of these trogs. We divide the genus inte phenetic species groups, and use our
new scheme of Manrelia svslematics 1o discuss biogeographical subjects und to summarize
conservanon needs,

MATERIAL AND METHODS

SPECITVMENS EXAMINED

The present review is mainly based on preserved material of the following collections:
The Natural History Museum, London (BMNH): Field Museumn of Natural History, Chi-
cigo (FMNH) Muscum of Comparative Zoology, Cambridege (MCZ), Mustum National
d'Histoire Natueelle, Paris (MMNHNYE Museo Regionale o Scienze Naturali, Torineg
(MRSN/MZUT): Naturhstonisches Museum Basel (NMB1: Naturhistorisches Museum
Wien (NMWY Transvaal Museum, Pretoria (T My Zodlogsch Museumn Amslerdam (ZAMA),
Museum filr Naturkunde der Humbaldt-Universitit 2u Berlin (ZMB); Zoolopisches For-
schungsinstitut und Muscum Alexander Koenig. Bonn (ZFMK ). Specimens were examined
in detatl and their color pitterns and morphology recorded. Locality and collectar are
senerally litterally siven according o the corresponding catalogue. Abbreviations used are:
S, cleared and stamned specimens; TE, Ussue extracted [or electrophoresis, specimens only
partly preserved (penerally liver extracted and two limbs amputated); NIL, specimens not
imdwvidually labeled. The term “ex™ 15 used in the sense of “formerly™ to characterize old
collection numbers.

LoCarriis AN IMSTRIBLILIOYN MAPS

The examined material s the basis of the locality maps and the statements on color
variability, Localities are numbered, the numbers corresponding 1o those in the respective
distribution maps A star behind the locality number marks the Incalities which were con-
firted by FG (and partly by MV)n the lield. The type locality. in the nomenclaturalaceount
ei each taxon, s given i quotation marks litterally us m the onginal desermption; additional
discussions, when necessary, are provided in the Conpments scctions,

IIESCRIPTION OF COLOR PATTERNS

Varration of color patterns 1s deseribed in a standardized way and generally réfers 1o live
coloration of adull specimens. Terms which we use (o reler W certam eolor elements are
defined as [ollows: (1) dorsalateral color border: o sharp lonmtudinal border between the
volor of the flanks (darker) and the dorsum (lighter); (2) frenal siripe: a light longitudinal
stripe along the upper lips (3) rostral stripe: o light (vellowish, greenish or brownish) stripe
running from anterior head tp and nostril above the eve to a point behind the cve;
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(4y digmond marking: a central (dark) marking on the hack .“[ more or less dlisrinu dnuhlf.-
chomboid shape: (5) Qunk blotches: light markings of varving extension which ;m:_lnuefts.,:.i
posterodorsally around the forelimb insection and anterndorsally around the h1ud]1mh
insertion: they mostly can be seen as an extension of the dorsal hurr!t::'um"f crnur color on the
flanks: (6} Dashmark: a sharply delimited, bright orange o1 red marking on the puﬁfe]‘ndnrsul_
femur, knee hollow and ventral tilna which in some SPECIEs CAN COVET .thc ventral !.1Ib|.a neurly
entirelv: (T horseshoe marking a light (generally whitish blue) continuous marking on rlim
lhruat.. running more or less broadly along the lower lip and thus hm‘sesrfuu.-qhﬂpcd. I'he
terms femur, tibia, and tarsus, as used in the secuons on calaration. [.10 not refer to the skeletal
clements but to the external coloration of Lhe corresponding hindlimb sections,

MOBRPHOMETRY AND MURPHOLOGY

Measurements taken were: SVL: snout-vent length; HW: maxinum l:f:_ad w1lrilh.: HL:
head length, measured from suout tp Lo forelimbinseruon (not L.q:: m:—u:i.lln. artculation): BEye!
horizontal eve diameter: Tym: horizonLul tympanum diameter: Eye-Ms: distance between cye
and nmml;_‘.\ls-ﬂt: distance between nostril and snout up: ForL; forelimb length; Hal., %mnd.
length; Hil.: hindlimb length, FoTL: oot feneth ncluding L-Tu'sus‘: Fol.: _['r.mt ].I::I'fgl]'l'._“}]_].‘
lenuth of first toe; FW3: width of third finger just before Lerminal 111:|g_¢:r disk: D.‘»".' 3 wldlth ol
[E]'E‘jlﬂ}ll disk of third finger; IMT1, IMTH, IMTW length. height and width of Innet
metatursal tubercle. All measurements were made by the senior author vf_'llh 4 precision
calliper to the nearcst (L1 mm, excepl FW3. DW3, IMTL. IMTH, IMTW which wen_:
meastred using ¢ binocular with measuring device 1o the nearest 0.0] mm o wlni:n [0
hinocular was available, with @ calliper to Lhe nearest (1.1 mm. Original measurements 1o t_hr:
present paper ure only given for Lype specimens, but the size nmge:-;_und morphomelric ralos
in the species aucounts reter Lo a tostail of about 400 measured speciiiens.

In the text, besides SYL, we use the abbreviations IMT for inner mcmturslﬁl tubC:lir:I{:._ ]
TTA for tibiotarsal articulation, The size (SYL) is given as range nl? adult specimens. ‘rnl%m-ued
where possible by the range recorded in the mples and I’umu']e_:.' whlch CLer!llj b reliably r.-t‘f.d.
Since in many cases specimens could nol be sexed with a suilicient reliabilily, known adult size
range muy be wider than that recorded in males und females separately.

DESCRITTION 1 CALLS

Detailed call descriptions will be published elsewhere; here we rer LulL'n,-'cIj,i distinguish
tour different general call 1ypes; (1) double chek cgll_:s are SETICS gr notes '..-.=h1::h L‘:'.IEEI-I1 ;m?
composed of two emphasized and very short “:11e.tu111¢ "clicks; (2) 51r.1.g];' Eh'".h Eull_s.ﬁfe :L]‘l@t'-[
of notes which each are composed of one emphisieed and very ﬂhﬂﬂ mel_;ll]lc click; t._.]l trl.
calls are {irreaulurly repeated) notes composed of up Lo 1 :11'}11_1{! clicks: (4) chirp l-:ﬂ“!:i. w"..ﬁm.
of {irrﬂguiurlﬁ' or regularly repeated) notes with a less "TIJ.lET.ELl]lL' appearsance than im click culls
as used above (a note is often composed of 2-3 emphasized pulses).
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Sy ANOINYMIES

For cach Manteffa species. we present a synonvmy and chresonymy (lor the dehinition of
the lerm chresonymy, see Syt & Swmrrin 1973), [ollowng the scheme used by Davin &
VoceL (1996), The overwhelming number of publications i which at least one species of
Mantella 1s mentioned makes 1t impossible 1o provide @ complete chresonymy, Instead, we
present @ selection of relerences (partial chresonymy) wiach either (1) discuss intrageneric
taxonomy dand systemabcs, (2) provide orignal dala lor al least one spectes, (3) mclude
pctures of al leust one species, or (4) were published belore Guise's (1964) revision of Lhe
genis (the latter, however. must be seen with reservation since it is often difficult to undarstand
to which species the author actually reterred). Page numbers are only given il necessary 1o
locate a4 deviating name usage or a fipure, Only publications which contaln cither oviginal data
or figures are listed in the chresonymies of the species. Exceptions are the works of GUIBRE
(1964, 1978), Busse (198 1) BLoMueErs-ScniossEr & BraNe (199]) and GrLaw & VENCES
(1992, 1994), which are here considered as monographic accounts on the genus. All names
used in these works are listed in the corresponding synonynmies. Generally, taxa which were
defined in a publication 1 a way that, according to present defiminon, they were i fact
composed of several species, are listed as “partim-chresonyms™ (“part.” ) in the chresonymies
of edch of these speaies (m the case of monoeraphs) or ol the species which were shown or
explicitly meant (in the case of other papers). Nomenclatural validity of names 1s discussed
according to the Mrernariona! Code of Zoological Nomenclature (AnOSyMOLs, T9RS; cited
below as “the Cade™),

Risuprs
THE GENUS MANTELE A

Definittion of the gemis

Following the data of Gurer (1978), BLOMMERS-SCHLOSSER & BLanc (1991), BLOMMERS-
SCHLOSSER (1993), Davy eval (1996), Giraw aral. (19985), PINTAK et al. (199K8), VENCTS &
Kenpe (1998) and Viesees ¢t all (1998, 1999q), the genus Manrelly can be delined by the
combination of the following characters:

(1) Eight presacral vertebrae; (2) verlebral centrae procoelous; (3) sacral diapophyses not
enlarped: (4) atlantal cotyles widely separated; (5) three [rec distal tarsals: (6) six lree distal
carpals: (7) terminal phialanges shightly Y-shaped, (8) hvold with anterolateral and posterolat-
eral processes: (Y) anterior processes of hyalia forming complete arch in some specimens of
most or all species; (10) pulutines present: (1) maxillary and premaxallary teeth absent; {(12)
vomer present; (13) dentigerous process of vomer (and thus vomerine teeth) absent; (14)
squamosal with reduced zygomatic process; (13) frontoparicials anteriorly convex-shaped
and separdted along therr whole length; (16) process of pars tascialis of maxilla reduced; (17)
shoulder @mrdle Armisternal: (18) ossified sternum and omosternum present: (19} sternum






