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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
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shorter Than omaesternums (20) omosternum [orked al s base: (21) ci?mplme »-:.Tn;tml c1r{:u:1:-
marginal groove on terminal finger and toe expansions, f:ll:l SVL of adults L}‘--.‘l .111rn1 (23]
tibiotarsul articulation reaching between forelimb imscrtion and nostril; ( ':4.’1 t}-mpnm.ln‘lt
visible externallv. mean tympanum/eve ratio 1/2 to 205 (25) Laternl metatarsalia mnnﬂcLud.—
(26} no webhing between fingers nor toes; (27) imner and outer mclm-{[rs.q_l m.'mfml.u }1FE?GHE;
(28) no dorsal “scules” on finger and toe tips: (29) karvolype 2n '—.D.ﬁ, with 3 pairs of 1:1r$-, ET-
§ pairs of smull chromosomes which are meta- or :'l_uhraur:luugntrlc: _tJLJ: longue very 1.gf ;L_Ey
notched: (31) microphagous and myrmecophagous feeding: (32) skin alkaloids present; LI_.. ]
long prev-capture jumps absent, {34) colorlul pattern al |.'..'.115E venlrully ( rhl;}ck."bh:f:, yr:llr:*]nlhl ]:11
oranee). often ulso dorsally; (35) activity largely diurnali {36) calls consisting of n?mrt & “lL a
chirﬁr-. of trills: (37) no strong mating amplexus: (38) cggs generally laid uut;r._td.: ol |.|:E \:ﬁtfil.
(39) cops unpigmented; (40) tadpoles with horny beak and keratodon _rn_:nmla [ 242 3 ;’:
1553 (formula wecording to Dunas, 1992) (41) na tadpole transport: (42) no external !.HI *i
in early larval stages; (43) egg clutches consisting of less than 200) e {44) no l..'.'il.r:rnfi.ll‘_-.-
[:lrnnm:mm femoral glands as in many Manfidaeelus, but grunul_m thigh putchus.prcﬂenl l_.:':-t?:f‘."
alsi Dary elal., 1996), most distinet 1o males (exacl structure of these patches will be subject
to a fortheoming publication),

Character states 9, 11, 14, 30, 31, 32, 3% and 34 are, as tar as known, nof found 1:T1
Mantidaetvius, the second genus ol the Muntellinae, They all can be considered as derved in
Mintella {.hﬂsed on outgtoup comparison with other ranid frogs, ¢.g. the Ma Iigms%; rhm_'u:]
phormes of the genus Boophis), However, states of tl‘_mrih:t:l'r‘- 1 I 13, 14, 16, 3.1}. A, 11: .:il:ll_
15 are all part of a character complex related to rn1c1'-3]:~hug_gr 1-:]1-.-1ruu;lerl 31), w_luch e l!L.E'Fu
their value as independent characters [or the assessment of phylogenctic re!ﬂnnln.v.mps (ses
Visces et al., 1998), In fact, most of them are also found in the Dend o hatidae whlr-h. Lo, Lm_
microphagous bul clearly differ from Manrella in other -:‘r}um::Lurﬁ {diffe !‘t‘I‘ll stules in 1:11113;:,-
ters 5. 6, 7. 18, 20, 28, 29, 20, 40, 41 and 42: lor refercnces, see ."»-EHCEE £l “]." !‘;‘I_ 8,
Apomorphic states supporting the status of Mantelly as a monophylene f,ImIF}pirly]cur.r i ﬁLL]'I'
within the Mantellinge are thus the microphagy character comples (see above) and the hvoid
structure (character 9).

Ermology af the generic mamye

e genus Manzella was erected by BouLencin (1882 Lo ncmmmi;m‘: the spt:u:il_:sj a’lh.’f.‘:'-'.'é'tfri'.
.'H.r.rur[f,i_:qI.Tfj'fl‘f{’i'f.i is and ebenawi;in an addendum he dc*;-::r_itu—:q the new species :'mrf.uu.r.. ! lu..: t}.ri'n::
species is Mantella beisilea, as destgnaled by Lk IFI.EJ.“D}. No -::1yumln5},- .w'm.ew':!.i In 1 1:;
ariginal deseription of the genus, The penene name is most p]'{:l'!jflb]:}' i d]ln111:'..|.1.11w u1" H'It?fllfr.i.
(Classical Greek mantis, prophet) which was used with the meaning 'treelﬂ?g mm.lh.c m:mi:: ll_:
a weather prophel by Hesvoimos, Uhis meaning of mantis 15 meluded in 5f:1~f_er.+] Gn.ﬁt-
German dictionaries (eg Papk, TRESR) but was not found in {]rcc!-;-l_-r::m:'h or Ene:?k-l':.ng I I.
diclionaries (see Graw & Vencrs, 1994 400), The lerm manits was ni.u:n used 1.ur g,en-:rln..
anuran names: BOCLENGER himselt erecled in 1893 1I|'IE genus A .’.c_mmr'..rn';_u-hu rqr m:u-l.:lul
Madagascan frogs which today arc included together with Mantelia m the Muntellinae,

A second etymology for Mantella, however, cannol be totally excluded. Qnt af the r::ftri;.-
subjects of BouliNGik's studies were dinosaur fossils found in Belgium, which belonged 1o
i ! . : i [ 1 I ) I . ! : ; : 2 -.‘
the genus Teuanadon, The first fguanodon fossils had been found by an Enghsh doctor,
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G Manieen, and his wale, and were subsequently described as fowmodon mantelli (see
Buimywck. FO8T) Still less probuble 1s a dervation from the Italian word mesmefla (cloak)
which 1s sometimes used to describe animal (muammal) color patterns.

PIEFINITION OF SPOCIES G RO P

Allhough several authors have siressed similarities between selected Mantella SPeCics
and erected species groups within the genus (Graw & Vences, 1994: Ziviversasy, 1990
STANISZEWSKIL, 1996], no comprehensive attempt has so Far been published to partition the
whole genus inte such groups, and to exphicitly list the characters distinguishing them. We
here divide the genus imto six phenetic specices groupy, o subdivision of rather high resolution:
u fact, some groups could also be characterized us superspecies or species complexes. The
differential characters between species groups are summarized in tab 1,

Maniella hetsileo group (contains: Mantella betsileo, M, sp. | M viridis, M. cxpectata,
and one new species deseribed herein}. — This group is charucterized by the combination of
several characters which, however, are cach alse present in at least one other specics group:
double click call (also in M. lievigara). horseshoe marking Gulso in several other aronips),
frenal stripe (also o M. erocea and some M. pdagascarionsis), hindlimbs ventrally bluck
withoul orange and red (also m M. laevigar and M. nigricans).

Muntella laevigata group (contains: Mariellu faevigaa). — Vhe classification of Afanieliy
faevigaia 0 a sepurale species group is clearly justified by its unique habits (partly urboreal,
tree hole breeding, single cges) and its distinctly enlarged finger tips. 1t is the only specics with
a double chek call which lacks a horseshoe marking.

Mantella coweani group (contamns: Manrella barvons, M. AT, baroni, M. cowati M. Mgl
cans, M. haraldmeieri), — A group characterized by light (mostly vellow or red) flank blotches

ot variuble extension (also found in the M. madagascariensis group and in M. bernhardi) and
single click calls (exclusive to this group).

Manielle bernhardr group (contams: Manrella bernhardi), — Classification of ML been-
llardi in o separate species group is mainly based on its relevant allozvme differentiation
(VENCES ¢ al., 19994) and its trill calls,

Manrefla madagaycariensis group (contains: Muntello miadagascarionsis, M. prdciva). —
The species meluded in this proup are mainly churacterized by a very large IMT (see dhdrmosis
of M. pulelra in Guist, 1964, 1978). Light flank blotches of varying extension. horseshoe
markings and Nashmarks are present. Calls, as tar as known, are chirp calls.

Munrefla auranifoca group (contains: Mantella anranticea, M. crocea. M. ity po-
muan). — Species of this group are characterized by a rather stout body shape distinet
Hashmarks and a chirp call. In contrast o species of the M. madagascoricnsiy group, there are
no flank blotches and the IMT 15 smaller. Two species (M awraniiaca. M. milolvmpaman) are
characterized by a largely uniform yellow 1o red dorsal and ventral coloration. M. crocea is
imcluded in this group since specimens with color pattern intermediatle between M. crocea and
M. milotympanim are known (GLaw & Vences, 1998), and juvenile coloration of M. croced
and M. auwranrigea 18 very similar (personal observation), The close relationsh Ips between the
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species of the M. aurandiaca group were supported by chromosome morpholopy (PINTAK et
| | al., 1998) and by studies on allozvme variatien (VENCES ¢t al,, 19990), ZiMMERMANS (1 996)
i E|E - s menlioned a ML aurantiica group which included M. awraniioen and M. crocea.
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3 In the following. we list Manrella species separately for cach spocies group: within the
- E 1; proups, species are arranged alphabetically. Photographs of hiving specimens of all species ure
Eq k s 4 " .
L B =B - E AR - § shown i fig. -3, dorsal and ventral views of holotypes and lectotypes tall photographed
= i - 1} /4] ! . - i [ - . . & v -
T 3 E— 2 E 2| o|E|ca % Z18| % 2 2 1992-1999 ) infie. 4-5. and variaton ol venlral pattern in fig. 6-8, Distribution maps are shown
3 I £ £ 8| 2| B = = = e
S 3 5|5 8 8|85 =3 E 6| g in fig. 9.
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o
g % Mantetla beétsileo group
o | % Elglel=| 8 E g B = 3
3 E AERK: % B ?E 7 B|E 2 E E Muntella betsileo (Grandidier, 1872)
E - Iz} = P T | =
ST RIF2|E|E 85 B |E5 T :
= ™ - i . , \ - . ; I . i
E E = Dendrobates betidve Grandidier, 872, - Nume-bearing type: lecrotype, by present designation, MNHN
8 ?'E [R5 2T, sen unknown due o bud stute of preservation, SVL 19.0mm, — Trpe localitn: “Pays des Belsileos™
. aeeerdmg to enginal deseription and MNHN cawlogue, — Grfier ripes) paralectotype. ollowing present
T 2 B lectotype destgnation, MNTIN 1895299 Kapmmiogns momed afler the type localizy, the regrinn Betsileo,
i » = ﬁ =l wl o - 5 = Martelia heisifeo:. Bouimyger, 1882 1838 YVanoawr, 1RRS Werner, 1901 Mocouawn, 1909,
& ow o |8 | 212l 8l B =& El &| E = B g g MrTHUEN & HEwirT, 1913 Moo & G, 1951 Goree, 1964, 1978; Liks, 1970; BACHMANN &
:;ti ® 2 Eg % 7 E 5 = & Bl = a2 3 Biossers-Seneosser, 1975, Deosmers-Sepudssio, 1978, 1979 M, 1980 (part; p. 353, third
E B | % E W | rﬁj LY E 2 - _EE E E figure from above), 1986 (Abb. 3 Busse, 1981 (part; see M. faraldmoiondy, Poerax. 1990
% = - 2 ' 0 5 Eh Brim ~:i11-|a.--5icl'i|i_r:.~;5|:n & Bioane, TR (pare), 1993 (plate 19,101 ANprEowE, 1992 (pl. T fig
= g = & 34y Graw & VENCES, [992g (part,, see localities), 199364 (g, p. 299, 1994 {part.: see localities):
&g 3 Zinmewmans & Zivmuenans, L0992 g, 2070 Garrarro et al |, 1993 HERRMaxn, 1993 (Ao
| #] E- «J E J [ ] [} [ = :lr
_ [+ g 3 Kucaira, 1993 Baricere, 1995 (fe. po 260 Hexson, & ScaMmr. 1995 (fig. p. 30); Canissma-
g @ 9, = u Priokr, 1995 ifig, g 420 Vencesel al.. 1996, 1998: Dalyetal. 1996, STaNiszrwssl, 19974 (g )
a3 3 2 al=|l=glzs| B e E = iﬁ = L9 (fig o Larses, 1997 Porak oral, 1998 Vinees & KSIEL, 1998,
- B 3 B E _% 3| o E 5| o % = 3 E E Pewerabaies ebenma Bocttger, 1880, Mame-fearing repet lectotvpe, by designation of MERTENS ( 1967 44),
E - 5: = E slg 25 = T % ; 8 SMF 7323 fex 1141, L, adult fomade — Sype Jovalins: “insuly Nossi BE™, aeeording 1o ariginal descrip-
= = B ® = 4 - tiun, — Qther types: possibly one paralectotype, FMNH ER2360 ar 183227 (see Magx, 1958, and commen:
= A BT below). - Erpmsdogy named wiier © Enrmar whin provaded (he Lvpe material.
5 E Demirohares BEbemid Mocouarn, 1909 6svn, berstleay; Mirming, 1922 |sy1L Seratlen; MERTENS, 1907
~ 2 ; (svm. betsilen),
'.-E::.; E %_ ) Demdrobages ehenaw! GUIBE, 1963, 1978 (svo beisifeo). Bosse, 1981 (sym, Sersiee) BLOMMITS-
o = &1 o _ B3 a SenLosseR & Hiase, 1997 {syn, betaifen); Guaw & Visves, 1994 (syn. pervilea: podd ).
:?, s __"'_-"‘ a | B E E ‘E E E E— = i~ :: E'E Manteitn eoenoue: BOULEMGER, TRE2: Wirser, 1901 METHUEN & Howrrr. 1913 (syn betsilew),
2= 2 % A g 2| 2 E 5| 2 E 3 = Muanie n'ffr artemst Weener, 1901, - Ngme-bearing trpe: lectotype, by present destgnaton, NMW 20837, femals,
25 B3 el&| als|®| = g || 7 £ o ':-’E SVL 256 mm. — {ype lecaliny: upcertain, bol (in ongmul deseription) was speculated to be probably
= 2 g5 £ “Mudagasear oder Nossi-Be” - Qi tupes: paralectotype, following present lectorype deswpnation, ZMEB
] g %0 I658E, — Ervmedogy: namedd alter O Avrevs whe provided the tvpe cpecimens (Tom Zunzibar,
= 2 E & Mantella Arteniy: Mocoeagn, 1908,
=0 5 2 i =X ;f.'.- Manteide attesmvi Gumne, 1964, 178 (svn. perstle; Busse, 1981 (svn. fersiiea); BELOMMERS-SCTTT OSSER
E 5 % £ - E g & Brane, 1990 (ayn, dersifeo), Graw & Vesoes, 1993 (ayn, hasyifeor p, 4120 0 HAue et al., 1994
Hlal=| S| |5 2w 2 c b (svn betsileo)
0 E gl 2| BlIEIR|E 2w g =
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Tom AT |-=‘ = el : I & » .
E 5 5 = % _é 5 8|8 G| = 'E 4% ldenity. — Dy et al. (1996) were concerned about the fact that the tvpe locality of M.
: A7 s 2 ab| g : e _ | | ¥ .
i BlEl 28 B al | =0 _;E,*{_E = Detsileo (see below) is outside the known munge of the species. They questioned whether the
|E| cl_l E '_- -:r: 'Ila

name is currently correctly applied. A re-cxamination ol the types (see below) leads us to
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conelude that they (1) cannot be conspecilic with any species having red or orange ventral
color on the hindbmbs, (2) are morphologically different from M. duevipata and M wigricans.
il 3y are smaller than M, viridis, M sp. Land M. expeciaiis It seerns therefore likely that the
name s currently {e.g, Graw & VIESUES, 1904 correctly applied.

- 177

Comments. — (1) The taxen bersileo was origmally hased om the synitypes MNHN 1895.275-
779 The lectotype MNTIN 1895278 (SVL 19.0 mm; sex unknewn) is larger and in slightly
better state of preservaton, The paralectotype MNIIN 1805279 |5 probably a subadull
specimen (SVL 15,7 mm). In both types, coloration has become a contrastless, nearly uniforn
hrown, The dorsolateral eoloration border mentioned in the argmal descriphion cannol he
unequivecally recopnized, Since the hindlimhbs were folded in both specimens. the pallern 15
less Faded on the posteriorly directed {ventril ) part af the tibia which was not exposed (o light,
Here. a distinet light crossband can be recogmized. as is typical for species of the M betsilen
group (and for M. fuevigaty and M niericans). Based on this character it can be excluded that
the types are conspectlic with Muanredla species having red or orange color ventrally on the
hindlimbs. - 2) The type locality of M. hetsileaisa large regton in central Madagasear Lip L
fow, 110 Mamella beisileo specimens are knawn 1o liave been collected in the castern forests
south of Nosy Boraha, As discussed by Daly et al. 11996). the travel routes of GRANDIDIER
are ruther well documented, Maybe, the types were ol collected in Lhe eastern Betsileo [oresls
but in western Betsileo, where the occurrence of M. heisileo seems more probable duc to the
existence ol several locahties in western Madagascar, 1t ulso cannot be exeluded that the type
localily is wrong. — (3) According to the ariginal deseription (BOETTGLR, | BR0: 2810, Dendro-
hates ehovaui was based on two synily pes, 4 male and i female, 1owever, in lus 1892 catalogue.
RBorTTGER (18492: 21) menuoned “numerous SPECHTIENS (“Zahlr. Ste™) of this species ITom
Nossibe, kept in the Frankfurt Museum Gnder number SME 1141 1a: presumably these
speeimens included the two onginal syntypes and several other non-Lype spacimens. MERTENS
(1922: 166) stated Lhat the *Typus” of ths IpeCics Wik bearing the number SMF 1141, 14, bul
cince This number was used by BoprTaer (1892) as a collective number for a series, this
mention cannol be considered as a leciotype designation under article 47 (b) o [ the Code.
Designation of an individual specunen, SMF 7177 as lectolype of this specics, was made by
MerTENS (1967 44). Thus, only one paralectotype exists. 1L might be one of the wo FMNH
“puratypes listed by Magx (1958), which were presumably part of the series mentioned by
Boprraen (1892). Further clarification ol the status of these (Wo specimens 15 NeCessary, -
(4 ‘The description of Mantella wilenist was based on two specimens (WERNER. 1901).
correspanding to Lthe specimens NMW 20877 and ZMB 16388, Roth are Lloday ma rather bad
state of preservation. Color patterns are largely faded, only the dorsolateral color border 1s
still recognizable. In the lectotype NMW 20837, a few ventral color patierns (light vermicu-
lated markinigs oni the posterior venter) are still faintly recognizable, The paralectotype ZMB
16588 is most probably u mile.
Material vxanined. — Dilliculty of Wentification of specimens a5 M. Begsileo 1s enhanced by the existence
ol w very similar, undesenbed species (M. =p | see Below), Sinee this species 15 generally larger thun
AL bersiten, size was ong ol U major disgnostic characiers lor preserved specimens with fadad
coloration, However, we cannat totally exclude that some specintens may be wrongly wentified and m fact
be subadults of M sp. 1, In parenthases, we give SVL for most SPECTTETS:
The following specimens can eleariv be ussigned to M. bersifen: BMNLL 84,11 34 (Nozy Be: pureh.
from “Linnaca™: BMNH 862252528 (Nosy Be: “Senchenberg Museum ™ NIL; SVL 23.7 mm

— et A

Vences, Graw & Botmve | 3

IIH-; _mm 22:.1 mmy, 233 mm) BMNH PFHRL 01927 (Mosy Be; B Keveerp BMNLL 1926.10.27 4-7
,_Iﬁ..:::mmul__lfjrfrr:t, Maroantsetra; purch, Rosewmerc: NIL: largest female 25-...‘% m.nfu-- H;ﬁ;N’H
I:l_.,.l 13230 (Raneabe, Anteng| bay, Muaroantsctra. coll. C. 8. Wess: female 55: 257 " 4
|J'flflt:'nl-"}_:ﬁ"llﬂl-:lilIIlH':lr'rJ. e, L1 Mesn L1970 ZEMEK 27650 H';r'liil-'lbln-l':-r-.:lr'l.t' ‘u-!.ﬂ; -T-E-j.ﬁ;i[ﬂmr:t}:{?::;:{ql;‘
5}:&1& _?]bfﬁ.'__:-: { Num'rlt-_HL‘: l.h.r-:.ulgh Linnaen |856; L‘Jrl_j__?m.:ﬂf_'.- M wseum {i[":'rtu'u;'-_c:l]t' El_h-'iI{alﬁ[lLfl.'lln:Nu_u.-.-.
ot I:I ¢ -l':lln.. Muamic]deg. B W, Hesgel TLT9ET; C8k ZFMEK 4678 1-3 (Nosv Be: Loucoubé -
‘.:s]il_rl'r;%T‘;.lrJHf'l; -:_"'l'—|"-a"[EL_--r*l.'l.l-T INosy Bé Lowcoube: leg. FoOW. Himkr & T b-a:d.[l‘f lLiLI”L'I;:'-'\;L:"J’Ll-'gﬂ‘ll:i
?-.F-;_ [Fiil;-ul".; 1It1-_'ll‘~].— |I L Ef._.ﬁl; ;-1&[:: w_‘-;HJ‘; l*iii? I .-L',Il; M1E«-Z 41’:'5&1' {Nosy Baraha [Ile Ste. Marie]; leg, H Mg
NENET ) AR R257-w ( Nowy B Lougoube! leg WS« T 1R EMEK 527 sy
51a E:LHTia:J: leg. P Gioawe & M. Ve T 15%] +:‘.£l-'[~.; itiliggfli r‘jtizxflr':lﬂ.x?e}; -11' JEZ_IIL{ESE Er :h":;-’]ll'i'm:‘
E'.lll“|||-'~;-[jljlle};qFHK _:*_IF'lJ.*.~ [Hr{y_-. HlH:i-.lElii ‘:“f" St Mane); leg F.o W, TlenkrL ot al. IE'HH-E"M'. ?FF-.EIE
2TUR-1U | L1_1nlr~j-. B it':':_'. F.oGraw & J MOrcer TEI99Z: juveniles) AFMEK 599754 I_H.jl'l“ 1:=- l T
Croaw L1995 AEMEK 62085-7 {loculity unkonown; OS5y ZFMK 62689-96 {locality 11|1I~:t;1;ni-1-rfl?l'j'

ZUME G688 (Nosy Be; leg. K. ScaMmT; TE):; SN Al
g byt grton Tl o cTER MRSN AG064.1-1 { Maroanisetn: beg ARRE
TINVERN0) MRSN AUOBS.1-2 (Kinindy: leg. R, N 22.X11 IEJ*;;? AR e FANPAR

The following ‘-ﬂ_‘.ﬂf.‘l:.'il'l'll.'ﬂh' are dssigned to M becvifen based onstee, general gppearanee and
metric charwcters such ::5_|¢JEII'.'1’1*. fndlnb length: BMNH 94.2.1'.".}-‘1] _':?'h'i.'ELHIEE}EE]:'.zli LL'uUl: ::i]a'.'?.'?mmh'w
':;T-:’LR[\:- hlz"ilzﬂﬁl ll..rl..l-"':.' [aded): HMT:JH 193071, 34-37 (wvalley 344 mules W ol -"-"|'_|T|]'H_}..-",-J_ -J 5 1‘-ﬂii|:r5.mEL{|:["
*-.\],-' |“Ij; i 11 h-l;::l-lg;mcu l'.. pres, Winre: rather small specimens, N1L), MNHN 1354;{&;’:3-_—;1!‘\0\-& B,
. 3 rovm [60F], 21 num [lfjl.l'—l-h, MMEHN 1825 3.7 (locality unkonown: SVL 21 qun |34}, 186 f'.:“:l. 0
i [36]. 18 mum [37]): MNIIN 188548 (Nossi Ba); MNHN 1893 _'f"-"elln',i 1|:.':Lnl~.-' I1'L]I , I"J;ﬂ" :I-L'J-I
Putys des Betstleosk MNHN 890 435-6( Madaoascar. “avguwis de Ulnsotog [_|1‘Jn.aé$r' L‘hnliﬂft?:;ldmt;}tiﬁ

SR TE = e i ] : L
VI 24 435, femade] 23 mum (4361 MMNTIN E900. 15 (Pays Mahafaly, au Sud; vath remark: “mile

et 14 gy

1_L:7~11.::3; h.j?qi_!\ IU?I_!?E}ﬁin:r:y1l1r|II3' 129a) (forét O Munguba; TTA reaches eye canter [1793], SY1.25

I;'S:n[ﬁq.}' 4 mm [l '-3':-] few ventual markmgs, ahsent an hrenst [ 795]); MNEIN 1953.13] "".’Tf"-H_H

'-.,;]1-.4_]'”-;; fg[;l_:l,hlaijiilll_m'llil_1.| u) ”j'r?‘l!-i -"-.-“I.nmnrl::lri'ut'l: SVL Y pun [131), 16 jum [1796]k M HHH 11‘3'"1"- | 303

st e it LR e e e o e i (o
ey Juivy 3 mh); ! ; 2R45 A Numoroka, grofre de Bemabum; ] (32

TTA isacles ye center SVL 22 mmy; VINHIN 19628067 [ Astov, or iorale A, DosusaLsT 1981
reaches gye center [BU0, 897]SVL 21 o (896, 22 mm [B97]) MNHXN IQTE:EUl'J-*-:NL:m.r j?;.l.ll'l'l.h"J-

-ILI-—l | Illlilllllll |:' J.ILI.!I.l l:.:ll {— -i- o iy - — w
g ly g = H | j._l T II I | 1 [ ;1! I;_ - I LTI IJd IL.'ﬂ.'ﬁL 1
L ] 1‘ ==L I:. i ‘El Stli“— Fn.t. 1" l.'ur' ':l-r._Il.

" “T.l'w Iu:rl..llm.’.r?n:?r_ ."-.:I.'\H N prEimens with nnknown locality are here assigned 1o M Sersileo only based
eir stee which s given in parsatheses: MNHN 1976 181-2 (SVL 223 mu IHI.} 134 mm [15':5'].

MNHN 1976,187 (SVL 22.2 mm T6.200(SVL 19.5
1 1976 18T ISVL 222 mm i MNHN 1976, 200 (5VL 195 tum )y MNHIN IST6.23223(8VT 0.9 num

[222], 17.6 mm |223]; MNHN 1976225 (SYL 22 ™ !
T s Immj, 1223 (SVL 220) omy)y MNHYN 1976227 (SVL 221 iy MNHN

The status of twa s - o

st gapecimens s nol sullicen iy clarilied. They hav e o] .

: { i _ ¥ek ’ v have enlarged disks on fingers: a

dml.,illlm resemble M. daevigara: MNHN 1953132, MNIIN 19911797 [nn:guin':lh 137 |"IE‘5.'11 Itl'!d Sn
X A v ' re Ty [ — o ke : = - " =g " I;. LA cl.

TTA reaches between lympanum and eye [132) SV 125 mm [132], 2005 mm [1797]) Lot

..EI LY Ji ] —F " T var | § - 1
weribieifon. — Excepl Lhe type locality “Pays des Betsileos™ . all known lecaliticsare locatad in

lowlands {altimde | : o, 3
owlinds faltitnde between 0 and ¢a, 300 m), generally near the coast, Also, all cast coast

]‘FL:JII‘]L:I(E.]EIIIH I..I-I.FIIEI I | L ‘ -

[.]m-.d-:;f:::i;zjtjfﬁl l:; 1.:1::;.::”; uhmgl lhr: east coast in the Maroantsetra region and on Nosy
Fllomns| 1 Mom ﬁc:]-’lhllf:1dl_:l;J.rEg%L1n. it ﬂlmﬂicm.rus ;Iilr:rng the wesl coast. Localihies are as
et M.“mﬁ“u .Lc. i L‘n é.m all“ud_ti}; 12%] Yoloma (Graw & VENCES, observations in
1991); 13 Maroanisea: 4] Rantbe: [5°] Sahafary. (6] Anoe; [7] Antamumbaobe, and
il HI;TI.nﬂr - atsyin the Mananara reserve (Dany etal., 1996: 100-200 maltitude):

akarama nes aroantseird (Dary et al, 1996, 30 m allitude). |9*] Nosy Be: | 10%]
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Nosy Komba: [11%] Benavony (F. GLaw & I, M1 ER, ﬂh.ﬁﬂr'r'tltiﬂi:lﬁ im 1992); [12] Ankily
(village near ferry docks N Ambanja, personal com munic.juhqn of W. B. LOvE), [13] M?“‘-"“-
i riv;: [14] Tsaratanana (SCHIMMENTL personil communicd tionk: [1 Sf |1I¢_.l1r1nd;~; [.;.I”“ hu.mn.}i
-]-3':‘.'13_1.'. o K UCH! 186G, 19937 [16] Namoroka: [ 17] Tsingy de Bermi raha L_?.r; ]_-IIM-"r'I_l'_r"_JLl]"pE‘-I:‘:U]'l;la
communication): [18] Mahafaly (7): [19] Ampozu (not traced and therefore not included in the
distribution map).

The Malafaly locality (MNHN 1900.15) in the very arid Soul h-Wgstn:_lranEgmn nr:*e‘:nis
confirmation bui scems corroborated by the sp-ammuns,_’r'run] .f'mmpuzu in h’i.'v—['v{adagg:-::gr.
qnd is therefore accepled here in s preliminary way, Specimens tr.mu.thc .J‘umﬁ_}' mm.mlmm;:
southern Midagascar identified as M. betyeleo by BUsSE (1981) n facl hi‘-]':'ll.'-:.i Tf:f M. I’;HFH_ ct-
meieri (see below), MiLLoT & Gume (1951) mentioned 1:!14_.‘ Speies Fmrln the llm = de lr:;lnif |
near Tort Dauphin, bul we could not find voueher specimiens for _Hn.:. lupﬂil’r Y 1In the .:;:,h
Musenrm. Also HENRTL & SeHMIDT (1995) gave no vouchers for their locality Tolagnuro. Ve
consider these localitics in need of conlirmation. and do not accept them here.

We did not find voucher specimens [or seven additional localities which were listed by
BioMMTRS-SeTiLosser & Braxe (1991). OfF Lhese Nosy Mangabe probably was hum;dT rrln
Busse (1981: 29) who stated that specimens of M'. luevigata m]lc::n?d by H. MEIHH,1 } u:] T"ﬂ:rb”-
Mangabe) lived parapatrically or sympatrically with M, :"_JE'F.H'IR’U. We did not I_Jnd Jﬁ i tr.w 2
on Nosy Mangabe, and the locality thus needs muﬁrnwtmg.l'flhﬂ population from : {Jll":l ?_gne
des Francais {near Antsiranana) is here veferred to M. viridis (see below). and 1 ose rom
Morondava, Androalsubo and Tongahybe 1o M. sp. | {.._‘i.Cl'." beliw 1. Heﬂj,i j[_'&t'ﬁ.‘lbﬂhi?-’fiﬁ:‘-’[&ih?lt}
Tongahybe, since in the Pars Muﬁeumcatum_gut the additional mn:alrkl Raly f,:‘ue{;d 1% :,;1- f:;r:
for the corresponcling specimens (see scctionl 00 ‘I-;I' sp. I||.. We '.'],Ild not find vm:u._!w.f
ffom Andranoboka in the Paris Museum and therafore consider this localily in nesd O
confirmation,

Diaenosis. — (1) Morphology: A small, relatively slender A-fn:.r.r;!.rm"m.. SVL. m_ﬂ!-af_a IE.-.Ean:.
fermales 19:26 mm. TTA mostly reaching eye <enter, Termi [lIFIL dlﬁ:kﬁ ol lingers d::.r 1 lt::n.;
expanded. Tympanum/eye ratio generilly 142 to 3/5. IM | mcdwm sized (Tano 1'-:ld1 | _n,lligt
about 23y, (2) Dorsal color and paticr Dnrﬁuilheud surface and dorsom -{eﬂ.cw; 15 1de1
orange or light brown, mostly with a diamond marking and a sharp dcst'E:::_l'rm:rill u.ah:;i 1T:r ;2
tor the lareely black Banks, White [renal stripe present. _l_.ln"l.h':i brown Lo grey, with al :-..-'J.'n o :
durk brown crossband on temur, tibia and tarsys. Irs with 1 ght plginent in its upper Imrl. —‘l... }
Voptral eofor and pattern: Black with blue markings of different .lu:‘r.a: and ﬂml.{:tmin] iil'L:];-:]
showing vermiculated patlerns and Fusipg with each {J!h;r. Hreast region gﬁnﬁl‘ﬂ.”}' with lig th
I]‘I-’.-Li‘kil'l-g!'-'.. smaller than those on postenor venier [_}|~:;tm_m ]1[1T‘1.'1I::-:hﬂ|: muri.mg_ presenl, O
larger exlension in males than in Females. and sometimes including a central stripe.

Mantella expectata Busse & Bohme, 1992

Mgl expectaia Busse & Bohme, 1992, — Name-learing f1,sz'._llmlLHr}'|‘.f e iij‘:gmfl dﬂ&s%rk:ﬂ.nr:n‘ .‘rnji'l;h::-a_ﬁ
T Boume, 1992 58), ZFMR 53540, male, SVL 234 mm. — Type focalin: “20 ki sOREREE T SO
(=Tuléar), W-Madagascar™ aceording to original descriphion. — Ol topis, j'iﬂu-_llﬂl_ﬂ"fj iy
ZEME 59005-8 and Tout Lost)additional paraly pes (see comment bcl-rtml}. . Ih.rl.arm.llﬂig}. "':I Ii_'l'F : (‘Iﬂﬂﬁ].ll‘arm
gxpeetare (1o awail); rediscovery ol (his species wix awailed during SEVErLl yeirs i ter !
published a pacture of al

VENCES, (Law & Banme |

th

Muartella expectatn: Guaw & Vinoes, 1992, 1994, Herraeans: 1992 (fig,): Le Berpz, 1993 (g p. 20),
Hexkrr & Scumnsr, 1993t p, 320 Banmoere, 1995 Tip, po 26) VENCEs ot al, 19667 DALY ot al.,
1906, STamiszewsKl, 1990 (plate po 18], 19970 (fig. po 16), 19970 (fic ), 19980 (b2 ) Vesces &
KxiE., 1993
Uiher chresonvims:
Pictured in Mesest ( F98S: fig-8) as “Hine noch unbekannte Afantelfn-Furm™

Comnent, — An the onginal description (BUsSE & BoumMe, 1992), beswle the catalogued
specimiens ZEMK 53541-2, “eight living specimens which will be incorporated in the ZFMK
collection later”™ were also designated as paratypes. Of these caplive stock, only tour speci-
mens were eventually preserved and catulogued as ZFME 59093-8; Lthe remaiming four
paratypes must be considerad as lost

Woterial exammed — FFME S3530{5L Lulsar leg, G Gorioa 11,1992 holotypek ZFMEK 33541-2(50
Tulear: leg. G Gonmoan TT 1892 paratypes);, ZFMIE 59095-8 (ST Tulear. throwgh per trade, paratypes):
SPMEK 6ZTE-5, ZFMK 62789 (localty unknown, TE); ZFMK 62716-7 {localiny unknown; 8}

Distribution.  Known from: [1] the type locality, 20 km SE of Tohara: |2| the area around
Morondiava, based on a picture made by a German development aid worker and published by
Mei  19860): [3] the Isalo massif (alitude ca. 800 m). based on a personal communication of
A Pryrumas and on Daryet al. (1996), The locahty Mandena in south-castern Madagascar,

given by Graw & VENCES (1994). was based on an erroneous information of G. HALTMANN
and was corrected by Viences et al. {1996).

Digmosis. — (L) Morphologr: A medium-sized, stout Manielfe. SYL 20-26 mm. TTA someti-
mes reaching only the tympanum, but generally reaching the eve center. Termimal disks of
ngers and toes expanded. Mean tympanum/eve ratio nearly 35, IMT medium sized (ratio
widthflengtl slightly more than 203), = (2) Dorsal color and patiern: Head and dorsum dirty
yellow (o leman yellow with a sharp dorsolateral color border to the black flanks. Limbs grey
to bright metallic blue. A thin bluish white frenal stripe present. Iris with light pigment in its
upper part, — (3) Fentral color and paitern: Black with irregularly shiped blue markings which
can tuse to form a blue-black marbling. Blue markings present on the breast, Throat largely
blue. as a very exlended horseshoe marking,

Mauntells manery 0. sp,

Hantelia spe Criaw & VENCES. 1994 Vs ecal | 19946

Mantolta “maragezry” [condinonal namel: STaniszrwsgr, 1996, 1997, 19976 icp p 16-15)
Maeeb “marojezs” |conditional name]: STanszewsst, 1997h (po h),

Munrella " paarofezy” Jeonditionud nume]! Lawsin, 1967,

Newme-bearing type — A single specimen of this species was preserved and deposited in the
herpetological collection of the Zoologmeal Institute of the Antananarive Liniversity, Muada-
pascar {leg. F. Graw, N. Ranmsoa & O, Rasrison, 27.70T.1994) and iy here designated as
halotype, The following description is based on color slides of this specimen.

Tipe lacality, — Réserve Naturelle Intégrale Marojesy, ngar Camp 1, ca. 300 m altitude,

Cither types. — None.
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tiilen from Nosy Be (specimen wot prsarved), 15992
roedh, 1095 () ML viridis, specmen without focalily
werved) 1993: (d) M, evpecraty, specimen withoul localiry data (not ‘I.'ll‘-'.?:'f.l.:'[h\"?k}s{_ I.‘_I‘}:Fi
e M panery Trom Marosjezy (holotype: deposited m the .ha_-::_cnetulnglc;.ﬂ] uu!lecllmn U|II}:;-=E . :1!_1;'1111.3—
parvo Ulniversityd, 1994 (0 M. faevigara from Marojesy {specimen m.mi !J[t_'fﬂliir_".'l.’.‘d ), HIDS, (g-0)
aizricans from Marojery with und withaul greenish dorsal color putierns, L9435

Fig 1. Photographs of Mantell species: (a) M. be
(b1 AL sp 1 from Ankarand (Speciment 0ol prese

daty (no1 pre

=

VENCES, Graw & BOHME ]

fefenitity, — Color patterns ol thas species diller from (he remaming species of the M. bersiles
group. Lts occurrence in rainforest alse ditfers from most other species of the group (except
W Begsifio). I0was considered a distinet species by Goaw & Yesces (1994), Linfortunately, no
specimen of this form was available for detailed examination, as the only preserved specimen
15 stored in the herpetological collection of the Unmiversity of Antananarivo. Untl present, we
thought that the deseription of this species should wait until new material was collected, and
new data on ils varaton, calls, ecology and osteology became available, However several
hohbyist authors (g, STANISZIWSKL 19960 Larsms, 1997) have made reference to this form
as " Mantella marojezpei, " Mantella marajezi® or = Mantella marefezy™, providing diagnoses
which were entirely based on our previously published data. All authors who previously used
these names wrole them m guotation marks; these usages thus must be seen as conditional
names which are not nomenclaturally available aceording to article 15 of the Code. However,
it can be expected that sooner or later the name will be used withoul gquotation marks in
anv of the increasingly published hobbvist accounts on Mawiella (se¢ Diveussion below),
accompanted by a diggnosis and will thus become valid. We theretore prefer to name the torm
by a formal prehmmary desemiption, designaling the specimen stored in the Antananarivo
collection as holotvpe. Our preluminary account should be complemented as <oon as the
holotype (currently not available to us)is examined in detail, and new field observations are
madc.

Etyrindogy. Denved Trom the Malagasy verb manery (1o foree, foreed), here used as an
invariable substantive standing in apposition to the generic name. We were forced to describe
and naome thas Torm m a prelimonary way o avord it bemg numed without proper diagnosis in
a hobbyist publication,

Digtribnition. — Only known from the type locality; [1*] Marojezy massil, near Camp 1.

Diagirosis, — The new species 15 4 member of the M. bedsileo egroup based on the presence of &
horseshoe markme, frenal sinpe. dorsolateral color barder, and lack of oranpe/red color
ventrally on the hindhrbs. It differs from all species of that group by the rounded Light ventral
spots (eenerally at least partly vermiculaled o the other species ol the group), the brownish
postenior dorsum (of same color as anterior dorsum in the other specics) and the dark brown
dorsal color of fore- and hindlimbs (hghter i the other species), I further diflers [tom A
fetsifeo and M. sp. | by the greenish rather than brown dorsum: from M. viridis by the entirely
dark brown flanks; and from M. expectita by the lack of hBlush dorsal color on the dorsal
surface of the hmbys and the lesser extent of the hight venrral spots and markings (1)
Muorphology of the holptype: Unknown, estimated SVL 235 mm. —(2) Dorsal color and patiern
cf the hiolorppe: Head and anterior part of dorsum vellowish green. Posterior part of dorsum
and fHanks dark brown. Sharp dorsolateral color border present anteriorly, The yellowish
green dorsal color posteriorly ending straightl (not semicircularly) and not covering the
posterior part el the dorsum. A thin, light, partly interrupred frenal stripe present. Limbs
dark brown with a very fine, irregular black dotting. Two dark crosshands on the hindlimb,
Lris with light pigment in its upper part. See also color pictures in Graw & Vences (1994) and
Vincesetal. (1996). — (3) Feneval vcolorand pattern of the holotvpe: Black with a relatively large
number of small, repularly rounded blue markings which become smaller unteriorly, Horse-
shoe marking present.
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Mantella sp. |

Munieila nospe 3 Crark, 1594,
Chresonyims: r .- |
Manteidts begsiloi: BLoMWERS-SCRT Ossioe & Rrane, 1991 (part.); GLAW & Verors, 9932y (part.: sed

lncalitics), 1994 (parl.; see localities),
Monreito of Botsileo: ¥rsorsctal., 1996,

fedenedry: — Vesces ot al, (1996) first mentioned the presence ol this form m Ankarﬂm}* b'.isc::l
on the observations of J, Konprr, R, NusspauM (personal communication) found 1t n the
spiny desert of sonthern Madagascar and considered it us a specics distinet from M, hetsiteo.

Commment.  No scientific name 18 currently disponible for this form. Formal description ol
Lhis species will be the subject ol @ forthcoming paper.

Marerial evamined. — FFME 8123641 and ZFME 621979 | Ankarana: "“E' J HTEIHHHLL'!:I_EF. 1955;
a1241: CS1 Seversl MNHN specimens can also be referred 1o this speciey; MNHMN L‘;h'.’-.-lﬂ-'-l-'%'f?
(Androatslo), MNHN 1973497 (Tonguhybe [Baly-uest]) :'v’lHIl'-}.' 1973, 498 1_. ﬁndm;umhi:;
MNIIN 1976.214-8 (Morondava, SVL 26.4 mo [214], 23,3 mm [213], 26,1 mun [11-:3]._ 21.7 mm 21 '-’_]i, 22
mm [218]). The specimens MNHN 1973.217-8 may wlso belong to M. beiileo which 15 h.‘_ﬁwn 1.“'1“1
Kirindy near Morondava (Kuciima, 1993, Graw & VINCES. 1994y, Thue 1 the large size n:1i _th
mcc‘in{ens MINHN 1976714 and MNHN 1976.216, we here refer the whole senes 1o M sp. L .\-"n: d..].m
refer to the species m a preliminary way & BMNEL ceries: BVINH 74.10.29.1-4 (Mohambo; purch.
M. Boucarp: NIL; four females, SVL 6.5 mun, 75 0 mm, 254 mm, 210 mm. no light spots in thoraz
FEfon . |

Several other MNHN specimens with unknown localities may be relerred to -\-f._ 5P ! b_usud on Ihmr-
late size: MINHN 1976.183-6 (SVT. 23.2 jum [183], 24.6 mm [184], 20.6 il [1835], lﬁ*i' TI'I:EI ﬁ[lS!m}]..
h‘ﬂ:lH""cl 1970, 188 (SVL 23,6 mm) MINHN 1970, 191 (VL 24.2 mm); MNHN 1‘13&.193 qb.r"'.-J]. :--.1 mlul.:
MNHN 1976194 (SVL 25, mim)y; MINHN 1976197 ISV] 245 mm); MNHN 976 195 {5VL 26,4 mm i
MNHMN 1976.199 (SV1. 27.1 mm),

Diviribution, — 1] Ankarana: [2] Tongahybe: [3] M orondava; [4] Andmats;ilnIh‘-‘tﬂdr-:ruLbulm
according to BLOMMERS-SCHLOSSTR & Brame. 1991% (5] Mohambao Linuam;; not traced
and not included in map). According 1o NUSSBATUM (persomal communication: see also
7 arK 1994), large populations of this species occur in the spiny desert of south-weslern
Madagascar.

Diagnosis. — (1) Morpielpgy: A large, rather stoul ﬂ-;‘.:n'z!uf'.fu._ﬁ"-{'L 22-30 min, males 25 mum,
females 20-30 mm. TTA reaching the posterior eye murgin i small specunens (males),
hetween foralimb insertion and lympanum in large females; Terminal disks of fingersand tnlt:-:
slightly expanded. Mean tympanum/eye ratio nearly 35 IMT lnl.:lji!.'ll'l'l sized | T:_nm
width/length sbout 2/3). — (2) Dorsal cola cnid patiern; Dorsal head surface and dorsum
vellowish to light brown, mostly withoul diamond nmrkmg. Sharp dprmlmcrﬂl color l}cirrlier
;mlcl'im'ly present. Flanks black, with hery red color extendine posteriorly. White frenal .-.Ll.'lr.J-!."
present. Limbs brown to red-brown. with at least one dark brown crossband on femur, tll.j-m
and tarsus, Iris with light pigment in its upper part. —(3) Fentral calor and pattern: Black with
blue markings, of different size and exrension bul often _L;hluwing wnnicululmll patlerns and
fusing wilh cach other. Breast region generally without or with only very small lighl markmes.
Distinet horseshoe marking present, sometimes including a central stripe.
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Mantella viridis Pintak & Bohme, 198

Munrella  wirtdis Tintak & Bdhme, 1988 — Nome-bearing  lype: holotype by onginal designa-
tion (PreTak & Bosmar. 1988 1209, AFMIK 47000, female, SVL 302 mm, — Dipe focdity: sadlich
Aniseranans (= Dicgo Sunnez), Nord-Muadagaskar”, aecording to onginal description. - Ofher tppes:
L1 (lost) paiatypes (see comment below).  Ervsiodog v derved [rom Latin versdty { green)

Muanrella vividic Prsvas, 1990 Ovpverrn 1990 (Oe b Brossers-Somosser & Brane, 1991 (p 274
ZIMMERMANN, 1992 Gangarvtetal, 1993: Anpreonsk, 992 (plate L Hg 5-6)0 Grraw & VENCES,
19920, 1994 HERgMasms, [UOU3 (e ) L Berer, 1993 (g, po 200, Zivsessans & Zimviivans,
|96k, BarrrerT, 1895 (Ap.po 17, Hiedko, & ScosanT, 1995 (fig, p, 37); CarssiMi-Praosd, 1995
(fig. p.43); VENCES et al., 1996, 1905, Davy et al., 1996, 19970 Sramscowsia, 19970 (fig. p: 6)
Foarsrw, 1990 Prgrasc et al., 1998 Visoes & Kl 1998

Muantedliespec.: vax Tosme, L8R (g 2)

{ther chresonyms,

Martetia  beivites: Busse,  TUST (parll),  Brossers-Scrpdossre & Brame, 1991 (purt.),
Ceraw & Viesens, 19920 (part., see localities), 1994 (part.; «¢e loculilies).

Muartteélia expeotato: STANSZIWSKL 1997 (g p. 120

Comunent. — In the original description (PisTak & Bdume, 1988), 11 living, uncatalogued
specimens (four males and seven females. with same locality data as holotype) were desig-
nated as paratypes. No speeimens of this captive stock were eventually preserved and cata-
logued,; all paratypes must therefore be considered as lost

Marerfal exammned — LFME ATHN {aocording to catalopne: Mige. d Ambre, Sof Thepo [Antserunanil;
leg Dy Breore 1987, holotype); ZFMEK 458038-53 (Antserunany |Dhego Suvarez): leg H Mreow 11988,
AR045: C8); LZEME 62708-9 (locality unknown; C8); ZFME 62710-2 (locality unknown: TE), MRSN
Ad16 (locality unknoswn; thireueh (he pet trade)

Three specimeans (MNIN 1976 211-3; Montapne de< Urancais) are also referred o M. vividis basad
on their lecality, size and relarive lindlimb lenpth. They cleprly cannot be attbuted to M, beisiles as
i the MINHN cululogue. bul due to the Taded colors we cinnot completely excluds their belongng 1o AL
sp. | MNHN 1992 4820 (locality unknown) s here also referred to M. viridis based on size and relatve
hindlimb leogth, althoogh color patterns are not recognizible amy mare

Disiritnicipn, — Only known from the nerthern tip of Madugascar, The published type localily
15 south of Antsiranana. Phe only rehable localities known are: [1] 13 ki south of Antsira-
nana (Dacy etal., 1996); [2%] Montagne des T'rangais (Graw & Vences, 198940 ca. 100-300m
altitude). south of Antsiranana. ZFME specimens with the locality “Antseranana™ were
maost probably collected n the Montagne des Frangus, ANprREONE (1992) showed pretures of
Muoantella viridis Trom “arca of Montamme d' Ambre National Park™ (plate 111 fig. 5-6), but
previously staled {po 423) thal he had nol observed the speeies in nature and that locality
mformation was based on Piniak & BOHME (1988), Maost probably the species 18 nol presenl
i the Montagiie d Ambre National Park since recent surveys failed to iind it (RaxworTHY &
Nussratm, 1994, Graw & Vonoes, 1994),

Diagnosis. — (1) Morphology. A large, rather stout Mantelle. SYL, males 22-25 mm, females
27-30 mm. TTA reaching the eve center in many specimmens (mostly males), but only the
torclmib msertion in large females. Terminal disks of fngers and tocs cxpanded, Mean
tympanumi/eye ratio about 23, IMT medium sized (ratio width/length slightly less than 2/3),

(2) Dorsal color and parrern: ead, dorsum and largest (posterior) part of the fanks hght
grecn Lo yellowish, Anterior part of the flanks black. this color reaching in many speeimens to
a point around the forehmb insertion. A sharp dorselateral color border present in this area
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Distinet, white to light green fremal stripe present. Color of hmbs penerally similar Lo dﬂrsun].
without a dark crossband, bul hindlimbs with a metallic blue shade in some ﬂpﬂ.-imens. IF‘IE-
with light pigment in ils upper parl, (3) - Ventral color and pariern: Black with blush white
markings decreasing in size (rom posteriorly to anteriorly, senerally uhsmj.l fiﬂ the breast.
Markings of irregular shape, often vermiculate and fusing with each other. Distinet horseshoe
marking present on (he throat.

Mantella laevigata group

Mantella laevigata Methuen & Hewitt, 1913

Muntella faevista Methuen & Hewite, 1913 - Name-bearing Lipe: holotype by orgial dn:simml'llnn l_HET]]LIlir:d
& Hrewirr, 1903 58), TM 10074 {ey 1214), sex unknown, SYL 225 mm. — Tvpe lacaiing: t-nl?lr?j,' :
acenrding to oviginal deseription and TM catalogue Othor (ypes: s1% paratypes aceording Lo wrigoial
I.‘Il."'ii.'f!rlril.;'n (e 1717 121590, T™M 100858, TM 1080 and MTZ 10515 tsee communl below), — Lrmofugy
derived [rom Tatin faevigare (To make smoeth) _
AManrella faevisaza: Croise, 1964 (syn. comani), 1978 (syn, cowant); Busse, 1951, -"vil-llzlll- 19806, PINTAK.
LU0 B OoMMERS-ScHr Osser 8 BLaNg, 1991 AsneEosE, 1992 (plale IV g, 1 IJ;IGI.M'-' & "-"L-'M'_t-“-.
1003k 1094 GakxAFrn et ol 19893; Hrrrmany, 1993 (liz): |0 BErne, 1993 idig. p. 20K H:I-.':'qh_tr;i
& ScmioT, 1995 (g, p 54% BarTmierr, 1995 (g p 24 DALy ol aki; 1996: ':IT.-!.Ml:i?.l-:w:-:.t:_:_ 1_'3"3;‘.'.1
(L), 19976 (fig.), 1998 (fig.); Larsen, 1997 Graw ctal., 19980 Tisviak et al, 195 VeNCES
al., 1998; VENCES d K, [99%
Oher chiresonyms: _ o
Muntetla comare Guise, 19064 (part, ), 1978 (part.), T
Maritelle madagaseariensis: B OMAERS-SCTILOSSIR & Buanc, ]'?'”_il'hﬂﬂ-i mjuded m H}T"TH_‘-:"L HETICE
of subspecies M, w0 wigreeans, lecality Macojezy: same applics 1o Busse, 11, and Graw &
VENCES. 1942, |994), _ _ _ -
Pictured i MEmR (1980; fig. p. 353 below) as “Bisher nichl cindeutiy einzuordnznde Mantedlo
Artl”™,

Conuments. — (1) Uhe holotype isin good state of preservation. The pattern is la reely faded th
il fecommizable on head and anterior dorsum. A few of the light ventral spots are still
rui:ﬂgllllli::bl[‘: they are small and rounded. The paratypes TM 10083-6 are In i :'arher bud state
of preservation; the pattern contrast 15 largely faded. and the ventral pattern 1s 0ot recog-
nizable TM LO0X8 and 10090 are also in bad state of preservation with faded pattern, but they
can clearly be assigned to M. feevigora by their broad finger disks. T™M 10087 is in good state
of preservalion; pattern contrast is weak, but both darsal and ventral {:.-;ma\lpmumled Hps.ﬂ:sa
pattern 1s still recognizable. —12) Seemingly, the tvpe locality “Folohy forest d:_me.»: I1L1L.CI-.'.!E-'[
amy more: its location was traced by BLomMers-Schiosser & Braxc (1991) mmmediately
aorth of Toamasina ( Tamatave), and we follow this placement in our distribution maps. —(3)
Rarbour & Loveridee (1929) mentioned the existence of one “syntype” in the T and one in
the MO (MCZ LOR15), However, the original description (i) clearly stated Lhat 1t was bemm:]
on “seven examples”, listed as “1212, 1214-12197 and (b) sepuaralely mentioned specimen
1214 once more, as “type’”, Although not explicitely stated. thus infers the ex istence of one
holotvpe (ex 1214, today TM 10074); we consider all additional .-;pucimen;: Listed 11 the
oniginal description as paratypes. MO/ 1081 s almaost ccrlqinl}f the specimen formerly
numbered TM 10089, which was exchanged with MCZ, according to the TM calalogue, on

Vewors, Graw & Bonue 21

B VILLI92E - (4) Whereas the locality of the holotype and of the paratypes TM 10087-8 and
MCZ 10815 s Folohy, that of the paratypes TM 10085-0 and 108K s only “F Madagascar™,
according Lo the TM cataloguc.

VWaterial examined, — TM 074 (Folohy, Eastern Madagascar: coll. by |lrrscHELL -CHAUVIN, 1G11;
holotype) TM 100856 and 10090 (Eastern Mudipaseur respe Eust region, Malagusy Republic; eoll.
HemsoHiL-Cusauviy, 19120 paratypes); TM O I0087-8  (Folohy, E-Madagascar: coll. TTirscimie-
Crauviw, B912: paratypes); BMNTT 19521135534 {Mangabe island, Antongl bay; coll. C. 5 WEess;
mILy MNHN 1973 53330 (Marojeey, 300 m; paralectolbypes ol MW piericans); MNHN 1973,542.7
(Marojezy, 300 m; puralectotypes o M. migrieams ) MINHN 1973549 {locality unknown: paralectotype
ol M, wigricges)y; MNTTN 19T3.357-8 (Marejezv, 600 m; paraléctotypes of M. migricany); two juvenile
pecimens o the MNHN colicetion most prebably also belong w M Jeewiears: MNHN 1973517
(Murogezy 200 m; SVYL 123 mm; parulectotyvpe of M. nigricans), MNHN 1973548 (Marojezy 300 m;
SVL 121 mm; paralectotype of Momigricans); Z0ME 19298 (Maroantsetra; leg. H MEIER 1976); £ZFM K
AR660 (Nosy Mangsbe, leg. B Zoper VE W8 ZEMEK 32747-51 (Nosy Mangabe: leg. F. GLaw & M.
Vewers L LS9LE 52749 OS5 ZFMEK 598 | (Marojezy Camp L leg. I Graw & O, Rasucson 179495);
ZEMEK 32 (Marojery Camp 2 leg T Graw & O Basicisox L9935, juvemle). ZFMEK 599134
(Marojezy Camp 3 leg. P Graw & O Rayioison L1995 ZFME 627868-8 (locality unknown: TE);
MBSK AGDGS, -3 (Nosy Mangube; leg. F, Aspieone 24,1199 MRBREN ALR2G (Tsararanc Chan,
Camp L) leg. I Anopeone XTI 1996, MRSN ALTE27, MESN AIS28 122 (Tsammuno Chan, Camp 2;
leg. T Anprrone 13-14 X101 19096),

Disteitmition. = [1] Type locality Folohy Recent localities from the Hast and North-East are:
[2%] the small sland Nosy Mangabe (100-300 m alutoude); [3] the Tsarurano cham (700 m
altitude); [47] the Marojery massif (300-700 m altitnde). Two additional localitics from Lhe
northern part of the Bastern Remon are found in Dany et al, (1996): [5] Ambodimanga and
Varary, both m the Munsmara reserve (ca. 100 m altitude). The locality Marcantsetra (based
on ZFME 19295, sec Busst, 198 1) docs almosl certamly nolreler Lo the tlown Maroantsetra
iself but to a nearby lociahty (most probably Nosy Mangabe) and is therelore not accepted
here.

Dicgnesis, (1) Morpholagy: A medium-sized to large Montella with a gencrally very slender
appearance. Termimal disks ol lingers and toes largely expanded. SVI1. 22-29 mm, TTA
reachung  generally the eye center und shghtly beyond the eye in some specimens,
ymipanum/eye ratio between 12 and 335, IMT medium-sized (ratio wulth/length about 3/5),
— 2} Dorsal color and partern: Head and antenior part of dersum covered by a shurply
delimited yellow mark, posteriorly either ending semicircularly or prolonged as a pointed
Inungle to the cloacal region, with 4 sharp dorsolaleral color border to the hlack flanks and
sides of head. Vanaton in shape of dorsal vellow mark not corresponding to seéxual dinor-
phism. Limbs deep black (exceptionally copper brownish). Hands and finger lips often with
blue spots. No frenal stripe, bul single vellowish spots sometimes present under the eves. No
flashmarks. Iris completely black without light pigment.  (3) Ventral color and pastern: Veater
and limbs black with small, rounded, bluish or bluish-grey spols. Throal generally completely

hlack without pattern (few light spots sometimes present). No red, orange or yellow pattern
on hindlegs.
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M haraldmeiert from Wahampoana, 1921, (D) ML cowane.
apved ), 1994 () M. harond, specimen without loealiny data

A R
Fio, 1. — Photoeraphs of Mamelli apecies, ()
specimen without logality data (nat preserved Ll £ o oo
(ot preserved, but belonging to the sume series as ZFMK 62718-23], 1997 (d) M, -1|--I|":I{'”’~' Lruin
Andringitra (ZMA 6754), photograph taken from BLOMMERS-31LOSSER & Brane (1993) (2) _-”-.
madimaseariensis, specimen without logality data (nol preservid, but helomging 1o Ihe same SeLies 5
FEMK 627322310, 1907 (1) M. pudchra, specimen without localily data (hat preserved), 1994 (g) M

&

bernhardf from near Tolongoina (holotype, ZFMEK 57164), 1994: (h) AL crocea, specimen withaul
locality data (ZFMEK 52746}, 1991
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Mantella cowani zroup
Mantella baroni Houlenger, 1558
Woariedla Barari Boulenger, 1888, — Nome-bearing  fype: bhololype by monotypy, BMNH 19472719

e B4 12 2250, male taccording to the ongimnal desctipuion), SYL 27 2mim.  ype localiiv: not specilicd 1n
L originil descrpuon: " Madagascur™ withouot turthor specihcations acenrding o the BMNH aialogue
Etymiofoey: tarmed alter the collector of the ype, Réverond P Bagos,

Manretla Baronn Moocguawn, 1904,

Wansedla barone: WERRER, 1901, MeETHIES & HEwrTt, 1713; Parker, 1925, Guese, 1964, 1978 (syn
Cobvand), BUssT. TR Uy modagsitenriengis); BLOMMERS-SCHLOSSER & Brasxc, 1991 (svn, mda-
gaveariensic); GLaw & Vexces, 1994 (syn, madagascariensis; p. 4120 Dacy ecal, 1996, 1997h:
PTAK et al.. 1998 VENCES of dl.. 998 VENCHS & KNIEL, |998; STANISZIWSKL, 998y (fig ).

Phicprremanits ety Thominot, TREY.  Nowme-Oegringe (rpe lectotvps (desiznated by Graw & VENCEs,
dody, MNHM 1991 2545 fex 8807w, sex unknown, SVL 27.0 mm. - Tepe localiiy: “Nile de La Réunion™
coording 1o ongmal description (probuably erroncous; see comment below ), — Cther types: paralectotypes
WEN N 19912840 (2% G807h), MINHN 1991 847 fex 6807 and MNHN 6807 Fopmmalezy: derived from)
Latin seaenluius (spolled ).

Plrynonanils maculane: Guisk, 19640, 1978 (svn. cowamy; Busse, 1981 (svn. madaensearienyic);
Biommmis-Secin destr & Brase, 1991 (syin siddasiscariensis)y, Graw & VENCES, 1999 (syn
madapoecdriensis: po4Ll)

(M her chresonvmns

Mortredla eovamis Criciai, 1904, 1978 (pact. s Mare. 1975 (he ) Moare, 1975 (he. 1-7) Mo, 100
(g po 35200 OnErLE, 1981 (pl. 29, LE Bruek, 1993 (puri.; ouler g, po21),

Wentelia mudiposcarivesiv: BrUTeiscriEss & DEOTELSCAIESS, 1987, Prvras, 1990 (part.); Qv
1990 {hg. ) Brossers-Soneossen & Bease, 1990 (part ) Anoeeom, 1992 Girsw & ViNcEs,
Y83 (g p 281 Ananmraars & SivmERbasy, 1902 (e, 53] ) Gakkarkooet al., 1993; CLaue,
1994 (fig. p 10 below), Vesersetal, 1993 (T, p 3900 Oraw & VEnces, 1999 (part. ), Bawicets,
1995 (e po 183 below nghty; Heswer & Senmanei. 1995 (Ag po 550 Canssovr-Prior), 19495
(g, po 428 STanszewser, 10 (plate po H0-17) 1997 the, po 12), 19970 (fig. ). ZyaMERMANN,
| Q960 (fig. 14

Mantelia maddeascariensey sensu stocto: Geaw & Viesoes, 19920 (part ; ses localines),

Muntella mudagescoriensiy modagascariensiv. BUssE, 1981 (part.); MemEr. 986 (fg. 0F vax Tomwe

98B (fig. S=0), Anokeosr & CravrTr 1993 (pe VS

ldentity. — BUsse (1981) delined M. madagascariensis as a very variable species containing
several juntor synonyms, including AL barori. One main problem with this definition was the
bud state of preservation of the M. maderascarionsis tvpes (see below) which made reliable
attnbulion of this name to any specific morph impossible. Recent studies have shown that
marny of the forms previously summarized under the name M. madagascarionyis do in fac
belong to separate well-defined. valid species (Graw & VoNoes, 1994), Two morphs (here
named A and B remained without an unequivocal definition: morph A, figured on plate 61 in
CGuaw & Vences (1994). was considered as M. modagascariensiy, whereas the “variable™
morph B, figured on plutes 58-591in Graw & Vescrs (1994), was considered as M. “loppei’ in
a prehminary way, Graw & VeENcES (1994 mentioned that morph A corresponds to the type
ol M. baront which they listed as synonvm of M madegascariensis, Davy et al. (1996),
referrmg to this delinition, argued that M, faroni should be revalidated as a valid name ([or
morph A), whereas the name madaeascarionsis should be seen ds “nomen dubium™” due to the
bad state of the type specimens,

We here follow these conclusions as far as the definition of morph A us Mantella baront
s coneerned. M. madugascariensis, however, is not “unidentifiable™ (DaLy et al., 1996); 4 new,
detailed examination ot the lectotvpe of that taxon showed that it corresponds 1o morph B
(see corresponding section).



24 ALYTES 17 {1-2)

Comments. — (11 The holotype of M. baroni is in rather bad state of prescrvation, but the
relevint color patterns can still he recognized. - (2) According to BLodwERS-SCHLOSSER &
Branc {19491). the number BMNH 1947.2.7.19 defines “svntypes” ol M. barons; h{:*wu'lrl.':'{'.
Buu L FNGER (1858) in his original description mentioned explicitely “a singlc miale specimen
We found no indications on the existence of types other than a single holotype in the BMNH
collection and catalogue. he specimens ZEMK 28770-28772 cannot be seen as M. bavoni
“paralypes’ as was suspected by Busse (19811 therr collecting dala agree with ;hpﬁ: of the
sorics BMNH 95.7.4 3d-6 and 96.12.2.28-31. but not with thase of the holotype. - H! I'hetvpe
locality of Phrynomantis macuduing, accordimg (o the priginal description, 15 “Te df: _L;l
Reéunion™. Busst (1981) first gave the localily “Nosy Cumba-Nosy Be™ without providing
additional information nor his source of information. This locality was subszquently also
given by BLoMmwERs-SCHLOSSER & HiaNe (1091 but was questioned by ':_;.I ..qﬂ'w & VENCTS
(19494), According to A, Oncer (inhitteris, 159%7).4 second MHI-TH caLulﬂgu_e informs that l_hn:
specimens were supplicd by the “Com, scientifique de Bt}urbn_n' :Buur_hnn 15 anold name Fe:al'
the island of La Réunion). This explains the wrong locality mlvrmation “Reamon’’, which

s later corrected to “Nossi-Be et Nossi-Cumba™ in one MNIIN catalogue, and o ™M H.dlu—
gascar” in a second catalogue. We consider also the Nosy Be Nosy Komba locality
inlormation as wrong (see below).

Marerial examined. — BMNH 1947 2.7 19 (holotype: Madugascon leg. R. BARONY, HMM{ 957 -l._‘-‘u-t-_'t:_
BMMNH 46.12.2.38-31 [_f"umhl'lllullj'[lilmhl!' fotest; cull. Fopsyt'H Masor [l spoaimen exch. Vienna 191..:,-

e

NILE BMNH 19257 13 -6 ( Madagascar coll, TorsyTH Magine: ?*-LIT_]'_IEMHI-II il'.l'__‘.‘. 1257 (Antstha-
nika; purch, Roseneers ). BMNH 19302 2.1 (Andlamigzoutra lorest, ENVirons of Pénnet; purch, Rosew-
pricc ) BMMNIT 1953, 1.2 42-5 (Madagscar, pres, (. WAL an: MNHN G807, MNEIN _1!:-“31.13:1151—7 h:.\.
MNTTN G807, “Nosy Komba™: pazalectotypes ol Phevaomantis wa 'L.:.n:mz.'.i.,l; !"'.-‘IHHJ?':-_ |'-3|_':Hﬂ'n.-1ﬁ (ex
MMNHN 6807A; leetotype of Plevnomantiv maewlaius, " Nosy Komba ) NMINHN Iﬂh!ﬂ.ﬁ-ﬁﬂ'—l flm.':'il;Ly
unknawn: ded. TIumiseoti; MNHN 1902335 (lkongo: M. Henschy, MNHN [507.161-Z MNHMN
19911813 (loculity unknown: ohtamed from the “section de Mudigascar a PExposition culumuluqde
Marseille™; ex VINHSN 907 162, 1624 MNHN 193114 (lueality unknown), MNHN I’j?’*:"l_lﬁ'lf}r—?
docality unknown: ex MNHN 1931, 14.A-C MNHN 193115 (Moramanga); MNHN I*JFJ'I-!EID-_.
[M{:ruﬂmngu: o MNHN 193115 A-C) MNITN 1931167 (SFE Fumarantsoa; IJI:-:'_'f.Jn' lfiiﬁ-l‘{_‘-m.
VINFIN 1933247 | Russesu d Toranljaisy, Distr, Fanarantsoa, alt, 1000 Trl_]; MNIIN 1*.'.1_E1.-I-U—.:' 'iFﬂi‘Ul_'lL‘
Temnovohal MNHN 1936 .43-6 (probably “forgél de Tsianovohu'; Ty, MNIIN 1853135 {:'ummh-i
[M-:uram:mgu'gl: MNHN 19727756 (Moramanga); MNHN 19762334 (locality unknowny, M HN
[958, 7599 (loewlity unknown: dan. 0. Bixikea 1L I98EY MNHN 1993 1441-2, MNHN F!':?r!-lj.H—*I-—'l:
MNHMN 1995, 1446-7 (locality unknown), ZEME 14208 {Ningarakely; leg. H M1.1|:-1J;_l!:1?-_]_; ﬁ-F_MI«:
TWRET0-2 (Ambobkimitombo forest: leg, Forsyri-Masor 1903, crginally Museum Gottingeny, .-il-ﬁMl\.
403528 (loealily unkiown; through pet trade; 46035 C5); ZFME 470189 H'-,-Ic-rumungu-llt‘.g. R '-ﬂilw
IV.1987), ZIMEK 45054-60 (120 km § Moramunga: Marolamba; leg. H. MFFR TII.[?Hh:. BUSS o F.,u?-_
ZUME 50161-3 ( Moramanga; leg. L Mk 11L1989); ZFMK 30531 {Moramanga, bep W, ]_-ll-!'-a-"E{H_;r"l.’:
SormT & V. MULLER 1989); ZFMK 56165-4 (through pel trude, ded. F {_.r1T1ﬁ.".-'..' ‘_'{I.l'a"f}ﬁ}: £k ‘I-_f!K (2242
(Mantady, leg, F Gruaw 11L1996); FEMK a2718-21 (locality unk_nuwu, S, {.E T:.-“IL (62722-3 (locality
ml-:uc:n.::ﬁ; TER ZEME 62287-8 (juveniles ) and 641 39-40 {all ".f'nhnpa_mm, leg, F Graw, 13 Ra h:nrqnm—
LT & T Ranarvoraoss IT1.1996; TE): MRSN ADD6].1-4 [Andasibe, .ﬁnm_lcrnubc: leg. . AN HENE
AN MRS ADDGA -5 (Vitoharanunu-Ranomafine, oo Ianadiana, leg. F. ANDREONE
¢ 11993 MIL)E: MRSN ANDAT 1-5 (Vohiparara: leg. B Anperone 9011983k TM GRG0, 9t YN
(Analamazoedi, leg. METHIL %)

The follewing somewhat deviating specimens are also atrributed to ML barosi in H_FI‘EIEIP?"HF_" Wiy
(see dincussion belaw) 1M 9888:0, 9802 9895 9R98-9 (Foloby: cell. Miien); TM™ 8594 (Poloby: coll.
HIERSEHTTL -CHAUNING BMNH 19862 (Cump 4, Fahamena, 17°40°8, 487530W, leg. €L Raxwortim
B IM.1485),

VeENCES, GLaw & BOHME 25

Disteibutton. The species of the M. conani and M. madaguscarionsis proups (as defined
m the present study ) were insufficiently distinguished i previous works, The corresponding
distribution maps (mamly in BLOMMIRS-SCHLOSSTR & BLanc, 1991, as M. madagascaricnsis
and M. cowani) did not contain references lo hierature records or voucher specimens,
Graw & Vences (1994) assigned some localities to the species haraldeeier, cowani
plelea amd “lopped”, bul most localities remained without reliable atiribution Lo any
speCies.

The distribution map of Brospsps-Scnedssrr & Braxo (199]) was mainly bused on
WYINTIN voucher specimens. All of these were examined by us. This allows us for the first Gime
to cuthne the distribation of the dilferent species with a eertain reliability. M. baroni ocowrs in
the central Bastern Region, mainly at oud-alutude localities: [1] Antsihanaka: [2*] Ankeni-
heny (ca. 1000 m alttude): [3%] An'Ala (Axpreose, 19930 Dacy et al, 1996; personal
phservation at ca. 840 m altitude), [4%] Anulamazoatra; [5] Anosibe (Anosibeanala), [6]
Ningarakely: [7] Maralamba (120 km 8 Morvamanga; probubly identical with Marolambo,
which s situated about 100 km S Moramanga: see BLoMMERS-ScHLOssER & BLaNe, 1993); [8]
Ambolimitombao: [9] Tkongo; [10] Ruisscau d'lorantatsy: [11] Forét de Tsianovoha: [12%]
Ranomalana Natonal Park (ANDRUONE, 1992 GarrArFro ¢l al,, 1993; personal abservation
pear Vohiparira, ca. TOUGm altitude); [153% Mantady, Additional localities were published by

Pary ebal (1990): [|4] babavandrona (near Runomaluna; ca. 1000 m altitude); [15] 30-35 km
soulh of Moramanga,

Two additional localities, [1 7] Foloby and | 18] Zahamena (TM and BMNH vouchers, see
dhove) are allnbuled o M. barend ooy mm a prehmimary way, These specimens, which
unfortunately have lareely faded color patterns, show o devialing coloration which rescmbles
M migedeany in many respects, In the Folohy sample, the ventral side including the (emur s
ciark with small (hot large as usuvally m M. farend) rounded light spots (no horseshoe
marking). The tbia and the Foot are light (except TM 9888 which has a Jark tibia). The fank
blatches are large und rounded, as typical for M, baroni. The rostral stripe appears indistinet
without sharp borders. and the head surface may have been lichter than the back in life; The
single knewn Zahamena specimen, according to the artached field label, had the following life
caloration *Back and legs vivid bright green, Manks black, lower back and lees brown, helly
black with pale bluc spois, s black.™ In preservative. the pattern is largely faded. Femur
and tb ure dark, but the foot 1s light ventrally and dorsally, The existing information
on these specimen does not allow for further statements: in the distribution map. we list the
two localities as intermediate between M. baroni and M. nigrivany. The color and pattern

mformation given below for M. buroni applies 1o all populations except for Folohy and
Zahamena,

The remaining localities listed by Brovmers-Sor dsser & Brano (1991) lar M niadi-
gascariensts can be assigned as folows: Marojezy refers to M. sigricans; Antsihanaka is the
type locality of M. pufchre; Marclambo is the type locality of M. foppei (junior svnonym of
M. madagaveariensis according to the present study ), and scems also to be a locality ol AL
baroni (see above; I Marolambo and Marolamba are identicall: Aambualavalo is the tvpe
locality of M. madaguscariensis; tremo, Ambatodradama and Betafo reler (o M, canani
Chaines Anosyennes, Ambana, Bekazaha and Soavala refer to M. huwalelmeiori: Ivohibe und
Marovitsika refer to M. afl. Agroni which is here considered separately (see below)
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W propose to delete the localities Nuosy Be and Nosy Komba (which are hased on .1
dubious locality information referring to the types of Phryuatanliy J_'T?uﬁn?ﬁu.ﬂj'i". see above). Ay
Jiscussed by Giraw & ViNers (1994), these localities aren the Sambirano region whete rrer:;-nl
Extensive H[I.I:"'.-"I::"_-.-’E have only yielded records of species of the M. betsifeo group: We n_lma
propose Lo ignore the locality Ambohdratrimo, located 20 km NW of ﬂm Malagasy :::ilmmi
Antananarivo (VIECTE, 1991) near the Iviato airport. No vouchers for this locahty were found
in the MNHN, The presence of habital strogtures suited for species of the M. baroni group or
M. madagascariensis group is not probable at this locality for the last 100 years.

Diagnosty, —(1) Morphology: Alarge, slender Muaniclla. SVL 27'_-—_.‘-!'11_ mn, TTA muostly reaching
the eve center but at least the tympanum. Terminal disks ol fingers amiFLucs r%xpﬂncltd.
T\flm:runum."c}-'e: ratio generally 35 IMT small (ratio widrh/lengih about 4/5). —(2) IJ{JIr.w..'.f
color and partern: Head, dorsum and (lanks deep hlack, wilthout dﬂ!’?i.ﬂli.‘.ltﬂ ral co]m_' borde

Frenal stripe absent, Yellowish rostral stripe present. generally not n Ct]lll'.l‘].Cl wll‘ln ﬁanlr._
blotch, Forelimb (except the mostly black tingers) and lemur vellow to greenish, This ::.;}h:u
conlimiing onto the Nanks, formung relatively large, rounded flank blotches, [hese mm:}ztuﬂeg
dorsally expanding onto the hack, not bemg delimited by the dorsolateral border. Size ::Tf.
blotches variable. but in none of the examined specimens blotches of opposite fQanks
contacting each other on the back, Tibia, tarsus and ool orunge with trregular black
Eﬂ'!ﬂ!'{bl‘lll(‘l-ﬁ and markines. No flashmarks. Tris completely black without light prgment. (3]
Venirid eolor and Jrmf.fu'_n: Venter. throat and limbs black with few relatively large, rou n.ﬂed
light markines which are generally not blueish bul yellow Lo preenish. No hn}}';ﬂ&ilmc marking,
thraat with only a single rounded marking, somenmes completely hlack. Tibia, IHTHURIHWI
foot orange as dorsally, but mostly without bluck patterns. The orange mllm' somnetimes
reaching the distal part ol the femur but nol further prnximaill}r. E.xcnlzpl.mna]}y. E.m.gle.
specimens with a newtly complete horseshoe marking (observed in one specimen of the series
MRSN AQDOO).

Mantella atl, baroni (from Andringitra)

Chreseinyms: —
Manietlo cowarf G, 1963 (partc g, . J9T8 (purt. | _ U
Mantelia muadnpdsearionsis. RLOMMITS: SCHT OSSER & Bianc, 1991 {part.), 1992 (pl. |9 bg i Graw &
VeneEs, 19949 (part,), _ T
Muntolla madagaseoriensis sensu sinero: GLAW & VINCES, 19920 (part, ; see localities and fig. 150,
Memielin madagaseariensty madugossariensis. BUSSE, 1981 (paurt.: fig, 3]

tdentity — Within and between the known populations of Mtetla baront, (he dorsal .und
ventral coloration of adults as deseribed above is rather uniform (see alsn -*-"LNURI{JNF, | 992
Glaw & Vences, 1994), On the contrary, specimens [rom Andringitra (south of all other
known localities of M. baront) differed by an cnormously variahle dorsal pattern (see Iluu:iﬂwi-
We here consider the Andringitra population as a separate [orm Memitella _.-l!ll. fitrom) ‘l.-fhmh
clearly is very closcly related to M. baroni, Final Clarification al ils status is not possible at
prﬂﬁﬂ;ﬂ..

Commmeni. No scientific name is currently disponible [or this form.

VENCES. Cir aw & BOHME ]

Muterinl expmined. — The tollowmg speciniens can clearly be assigned to this form due to thewr largely
cxtended dorsal green-yeilow pattern; MNHN 1953 136 (Col d'Ivohibe, Andrneitra), MNHN
199 18004 (Col d'Ivohibe, Andringitra; ex MNHN 1933136 A-E). MNHN 1972767, MNHN
1972 769-72, MNLIN 1972774 MINTIN 1972.777-8 (Col d'lvehibe, forét Marovitsika),

Several other specimens differ from typacal M. baruni only by a gradually larger extension of the
vellow pattern. These ure: MNTIN 199118056 (Col d'Tvohibe. Andrmgitra; ex MNHN 1933.136.G-H);
MINHN 1972.765-0(Col Ivombe, lorét Murovitsika MNHMN [972.768, MNHN [272.773(Uol Ivohibe,
forel Muarovigsikal, MINHN 19911805 15 most similar to typioal M. dgreni by dorsal pattern. MNIIN
1972 763-5 are very large and stout specunens; probably femalas

Dyiseeibution.  Only known from the Col d'Ivohibe [1] 1n the Andringitra massif.

Digenosts. — (1) Morphology: A large, slender Manrella, SVL 27-31 mm, females 30 mm. TTA
reaching eye center m some spectmens, bul only Lo forelimb mserhion or shghily beévond
large fermnales. Terminal disks of ingers and toes expanded. Tympanumieye ratio generally 1/2
to 35, IMT small. = (23 Porsal color and patier: In some specunens similar to typical M.
Leerand. but with & larger extension of the yellow flank hlotches which reach widely anto the
dorsum (coloration observed in all specimens identified as females), Other specimens, by
seneral body propertions possibly mamly males. showing o broad dorsal contact of Lhe Nank
Blotches, or a further increase of these, resulting m a nearly uniformly vellow pattem dorsally
(see GUIRE, 1964 fig. 4-0; Busse, 1981 fig. 3), with the yellow color also extending onte the
libla, which s otherwise orange with black. No lashmarks. Ins seemingly with some hehit
pigment i its upper part according to the color plate m BroMvers-Soiiossrr & Brasc
(1993; here reproduced in black-and-white on lig. 23 which shows & specimen relatively similar
Lo tvpacal M. Darons, with a (very indistinet) dorsolateral color border, Rostral stripe presemt
and generally m contact with the flank blotches. In specimens with large extension of yellow
color, the rostral stnipe 15 Lhe sharp border between vellow dorsal and black luleral color of the
head, —(3) Featral color and patievn: Similar vo M. baroni, but with a higher number and
smmaller size of light markings (intermediate between M Barond and M. harafdmeieri), Infor-
mation on the color of the light markings in life not available.

Mantella cowam Boulenper, 1882

Muantelly cowann Boulenger, [RE2. - Nasme-Bearing 0 pe; fectotype, by présent designition, BMNH 04727 4
(ex BMNEL 82316351, female necording to Boviexaen (18821 SV 282 mm. — Tepe loewdity: "Fast
Belailen™, according 1o the onminal dewnplon and the BMNIEL calalogue — Other fupes: puralectotype,
following present lectotype designation, BMMIT 1947 278 (ex BNVINDL R2.3.06,39), famale accarding to
RovesGes (1882, Efpmodesy: named after the callector of the type series, Reverend W, Deans Cowan,

Mantedla cowante: Doy et al, 1996; STaNSzZEWSKL 19948 a {hg ).
Magitelln Cowgmi: Mocouare, 1905
Mumiella cowariy WUrRNeR. P, MeETHURY & Hewrrr, 1913; Pagker, 1925 Giooes, 1964, 1978 (part. )
Busse, LOBL (syn. madapaseuriensis); BLoMMers-SCHLOSSER & Brawc, 199] (purt.); BosMEe ol al.,
1993, Vrnees et ul, 1999 Graw & Vesors, 1994; Bagreerr, 1992 (fig po 240 Carssi-PriokL
|98 (L po42); Sraraszowser, 19972 (g, ). 19970 (Re.). Largen, 1997, VEnces & Kxie, 1998,
) Manmrella comane s stre ANDREOGNE, W92 (p 438),
Cther chresonyms
Mentella modupaseariensin BLOMMERS-SCHLOSSER & BLANC, [99] (part.),
Mianrella fi':l:'Idﬂ'.!i_’:!.h{'rﬂ'i!'-:'.‘.?.‘.'n'!.'.'.lI.'uf!'ﬂg.'.:r.-u'a'.'J."‘r'.'-n.\'r'.'. Husse, 1981 (part. ),
Mantella madagascarivnvis nigricans: Busss, 1981 {part; MNHN 9594 on p, 33,
Martella madaypasciriensis (color morph Maatella “cowant™ ) GLaw & VENCES, 19924,
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denting — See Bomve el al, (1993) and Vences et al. (1994) for the confusing taxonomic
histary of the laxon. The species is well distinguished by 1 typicul pattern.

Commients, — (1 Lectolype and paraleclotype are i excellent state f:ﬂ' prcue:wulmn. I'he
rvmical pattern is still recogmizable, although the red color h:l_s largely faded. 12) A’Itlimuih
(e specilic name was written conaiti i the orginal deseription. we here continue using the
spelling cowani which was used by most subsequent authors, sinee the Code allows both
spellings to be used.

Moaterial examined, — BMNH 1947 2.7:4-5 (leetotype and purilectotype. E-Hetsileo: leg. W. T2 :'I‘: w:'.ﬂ.l-u.:
MINHM 1906171, MNHN 19912544 ( Betato), MNHN lL}T?-EIE—H1-"'L111h.1[¢_‘-1ns:rml=__1[1_u-massl! | fremo ).
.M’*-IHH "J-ﬁ‘fhi (Ambutodradama., 2000 m; ArxotnT LLALL |G LMK '“Ji-ﬁl;‘l.]lu-uullty unknow; ded.
E Ciaw 1V 19650 ZIMEK 62726-7, ZFMK 62729-3] (lucahity unknown; TL) ZMB 04, ZMB
20106-7 ( Gast-Betsilea: leg: TTiLopnranNnT).

Alsa the fallowing specinens with unkoewn loculily ﬂre_mmr:'lu:l.ercd as M. covart ]_TL‘:SE:':_{_ an UT:'T-_[]UL"I'
lished electropharetic and morphometric data: ZEME 62728 (TE: color i hie }'E1lm:..'."_hl'r]..-.:l-.l m-_-.t:'..'u‘ O
red/blacky ZPMIE 62719, ZFMEK 62721 (TE: color in life yellow/black mstead of rediblack. and
extension of yellow color intermiedinle between ML covan? arel M. baroani),

Distribution.  The tvpe locality “East Betsileo™ com prises a large area and does not represcil
4 concrele locality, According (o a personal communication ol A Peyribras, the species
occurs: [1]in forested regions of the highlands SE of Ambuatolampy ;mfl [2] near Antoetra.
MNHN vouchers corrohorate the localities [3] Belafo, [4] Itremo and [3] Ambatodradama.
See Lhe discussion in the section on distribution oft M. haroal,

Digenngis, — (1) Morphologis A Jarge, slender Mantella, SYL 22-29 mm, 1'TA mn_:ﬁtly Iﬂnl
rcachine the eve but between forelimb mscrtion and tympanum (only reaching [orelimb
insertion in a lew specimens). lerminal disks of ﬁn,ga:w ﬂnq Lacs nearly not ﬂxpnﬂn::fcd.
Tympanum/eye ratio generally 12-3/5 IMT medium-sized (rutio width/length ;.}lmul __al_-f}. -
[f! Dorsal color and patteny; Head, dorsum and flanks deep black, .I{uslrﬁi and frenal stripes
ahsent. Proximal part of Temur and humerus generally red (exceptionally orange or yellow].
Tivis eolor exlendine on the anks assmill Dank blotehes, and also presentasa hroad band on
tarsus and foot | sometimes disrupted by bluck markings), A light spot below t_hi: Lye
somtetimes present. All remaiming dorsal surlace uniformly black. ™o Ilas}hmm‘kq: Irs mm:
pletely black without light pigment, — (3) Fenteal cofor and patiers: Black will rclm.wclg, !Igrgt.t
cireular whitish-blue markings. Single markings on throat, but no horseshow nm.rkmg. lehs
also Black with whitish-blue markings, except broad red bands on tibia, larsus and toot which
correspond to those on the dorsal surface.

NMantella haraldmeieri Busse, 1981

Mo el madagaseyrionsis haraldnmeier: Busse, l_tiﬂ | — Nuie-pedrini 1) e holotype by “*':', |||:|1n::: '-i[—“iﬁl‘}j:l‘:m
(Busse, 1981 343, ZFMEK 25331, male. 8V 2.0 mm. — Type focaly! "ot Dnu]:_r_}'-m. - “L"-IE"{? L_ll,.,‘.J.?_F]::”i
accordine to orginil deserption and ZFME catnlogue, Chher fypes: paralypes .-".FM}‘:’. Tj .||_-& f l i
=535 — Eppaoiney: numed after the German-amateur herpelologist !—Euruh‘l MEEk :Im collected the types.

Martella .':Ii{.'-f;'.;q"g'i.'H'."r.'r'.':.‘..l-_l.'-'r.'u' Triraddme ferl Bopvr & BISCHORE, l'ah:l;,l"'-'1l-_IF.R._ l!i-.lf'l. e e

Muntella haraidmieieri: PINTAE. 1990 AxniuonE. 1992 (plate IV, lig. 360 CiLaw ; -Eh-r.'\;r'. b33,
19970 (A p. 281 AnprEow. 931 (hg 2h Bionme el -|l|..,‘l1?':"3'. FLER RMANN I‘}'_;F_.l ll{b: 3 hl-s:t L_-.?hﬁl
il 1994 {fig, 1 3925 Graw & Vinges, 199 FIENKE & SCHMIT, l'-:lﬁ_};m!g.l p. 33 hlar.llsgllg.wh :
L9097k (g y: Lagsrs, 1997, PriNTaK e Al 1R Vesces et al . 1998 Vices & KONIIL,

VEners, Graw & BOHME 20

Onher chresonyims:
Meantefta Covaiits MovoUARD, 1902,

Mazntelld congni. BaUHMANS & BLOMMIRS-SCHLOSsRR, 1975 Brossaees-Som Gssm, 1978 1979
Bromvers-Sonrdsser & Brasc, 1991 (part,), 1993 (pl. 19 fig. 103},

Mantella betsrleo: MEER, 1980 (part; p 353, second fig: above), Busse, 1981 (part.: tah, 1, S PRCINENS
trom Anosvennes),

ldentiry, — M. faraldmeteri his been generally considered as 4 separate species in recent years
(see BOnwE et al, 1993), mamly based on color patterns as (1) a light dorsum sharply
hordering the dark flanks, (2) dorsally uniform hindlimb coloration and (3) small, beige flank
blutches. MNHN specimens from the Anosy mountains {(Chaines Anosyennes) in southern
Maduagascar, near the havaldmerers type locality Tolagnaro, were ertincously identified 18
Wanrelle betstleo by Busse (1981). A detailed re-examination of this kiree series showed that
all specimens are clearly 1o be assigned to M. haraddmeieri based on color patterns (1)-(3) as
defined ubove, and lurther on (4] presence ol an unforked sternum (VENCES eLal,, 19994), (3)
lack of a horseshoc marking, (6) presence of small, rounded light spots on the venter, and (7)
vertrally untermly light colored tibia, tarsus and [oet,

in most MNHN specimens, the dorsolateral coloration border is very indistinet or
ibsenl; we presume Lhal the dorsal darkemng was caused by the formalin fixation to which the
spectnens most probably have been exposed (see section on M. nigricans). In fact, in at least
one specimen (MNHN 973511, the coleration border 15 still dearly recognizable,

L several MNHN specimens. the llunk blotches are larger than described until present
for M haraddmeieri (see g 10), indicating the close relationships of M. haraldmereri with the
remarning species of the M. cowand group,

Coapmenrs. — (1) M foraldmederi. according Lo our personal observations, does not oceur in
the codstal town Fort Dauphin i Tolagnara), the type locality. itself. but in nearby rainforest
remalns near Mahampodna, — (2) Probably due (o o Lyping error, Busse (19811 did not
ention the specimen ZFMK 25353 which has similar colleetion data as the holotype and
paratypes and was listed in the appendix of Busse's (1981) work. Although this specimen was
origmally catulogued as paratype, it cannot therelore be considered as such {and was nort listed
i Lhe necount of BOnvr & Biscrorr, 1984),

A .h.lwnl'u! exanied. — MMNTIN 1901232 (Fort Dauphin; envioi de M, ALLUATT: pipments totally Faded.
dentitication by siee. locality ind medime-sized IMT): MNIIN 1973499 (Soavali-Ambunit. Chaines
-hlpmyu:nr;esj; J"'-“I'-\!-l';"I 1973500 Beammgaratra, Noed Bekazaha,alt, 9250 my: MNHN 1973 501 (Cump
I‘\-L'J‘. MINEIN 1973.502-11 (Camp TV, Ambana); MNHN [1973.512-16 (Camps TV et 1L bis): MNHN
1975 S18-20 Cannps 1V et 1T hisy; MNHN 1973.521-7 (Ambanay, ZEME 21805-7 (1ol Duauphing leg.
H. Mumr L1978 paratypes): ZF MK 23331 {Fort Dauphin; leg. H. Mumr 1978: holotvpe): ZEME 25352
(Fort [".J:n_JJ_ﬂhm. g H. Meer 1978 paratvpel ZFMIEK 23353 (Fort Dauphing les. H. Memr 1978
LMK 47831-3 (Fort [Il'.j_ur.-lnn_ leg. W Metkw L1S8E) ZIMK 48181-2 (Fort Dauphin; leg F. W,
Emnie & R, Suipp 1988); ZFMK 52741 -3 i Nahampoans near Fort Dauphin: leg. F Chaw & M. VENCES

1991 3274] C8); MRSN A00E2 (2 {Nahampouna; leg, F ANprREONE 14 TV 19901 MRSN A6
{Nahampoana, leg, B Nisours 1418 1990),

Distribnation, — ZFMK specimens with a reliably known locality were collected n [1#] near
Nahampouna, AL Prvkieras (personal communication) found the species in [2] Mahatalaha,

WINHN vouchers demonstrate that the species is the on lv Muntedla so far known in the Anosy

rfmuntum chain. Localities are; [3] Chaines Anosvennes; [4] Ambuna; |5] Bekazaha: [6]
Sodvali. Sce the discussion in the section on distribution of M. haroni,
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Digenosis — (1) Morphalogy. A medium sized to large, relatively slender Mantefla. SYL

- R he Ly  Terminal
mim. T1A mostly reaching theeye center butin S C’Zli Lh:" L}m'?'mm:l'mn sircd
] = - " . e o d-|"| 5 Tl £ e
: - Sy senanded, Tympanum/eye raue genc ¥ 2. :

disks of fingers and (oes cxpunded. , (h (Hfee

. a Dorsum light brown with

- : : W3), = (2) Darsal color and parreri: D £ N
atio width/length about 273), ; il ’ bk .
v sither (riangular or inversely Y-shaped marking in the

cepular dark hrown patterns: (a) an 2 . ; s, S
ghﬁmldcr reoion: (b) a largen lizart-shaped marking at the center of the dorsum and () twe

; o ALt - der, Hind-
spots in the anal region, Flanks dark browm. with a sharp dﬂr.htlld'l.l.l al color h+l.11 1 :
E . " -  darker crosshands, Forelimbs cream to beige, € olora
himhbs yellowish-hrown with indistinet darker cros: s No fashmarks; postero

' % D dnks HE 2 postero-
. Ay i all fank Blolches on the Hangs No |
limbs extending as mostly rather sma : . surrounding
2 . -ontrast to the surrounding
; - © e - : ow orange. but without contris
dorsal part of lermur and knee holl e : cater and
wurl‘u:x:1 Upper parl of irs light.  {3] Ventral color and patter Tﬂrfhmh. t]emuf- ILt'sh e
] ek F a i . F 2 o, Lhoese wilith
A eyt b R ad wiitish blue spots. On the Lh R _ :
hroeat black with many small round . = : i farming
spols sometinies are arranged semicircularly along the lip, but they are not tuae;l B ometim 5
: b= [k s u : 13 1 s iy A L
4 closed horseshoe matking). Foot. Larsus aid tibia orange-red. This color s

extending onto the distal parl of the femur,

Vantella nigricans Ciuibe, 1978

.- ; MNHM
. T e e heering fepe: lectotype, by present dosgnaao, MNEFL
it L any Guibé, 1978, = Mamg-ncdrig P ey e e e an.
st ”H :I"J:tiir'-':ilj'uuzlufw‘l::g';]‘:’tlijlj't_w 3 an': — Type toeainy: sl du Masojezy -’mLDrdm?[-ll‘l'; urllg-g’:l‘}uf% ]E%Lsk‘.':r;?:lli‘}h
: stk L 1B i L ; Ty ol T T3 . 3
1 .:;.u.’u.-;-- ,";rre:- partlectoly pes. following present leclotype designation, M.}qqd- el icre
9713 ‘Jnl A VMINHN 1973,556-49, - Eivmalogy: derived Iram Latinarigrivare |10 GaTke bably vansed by
|lt-‘t'"1'i'-il.‘|-r-l-;s .Th|:]"'h 1|||'|;‘_-;H'I[1|‘-.- dark color of the typs wiepies which, however, was most Pranmibty & .
L o - L 3

fixation i Formalin o e,
Afantells pldda@aeodr iy FIGTIeans T a3 el B
{ Riand laﬁ'il'l: Giuaw & YWrseTs, 1904 | poTme dilhnu.'n, T:]:;'H] ]
N ieiia nigricans: YERCES & KNTEL, IQHH;L?:;F"ANLSET.W?:&J, {08 Ra.
o e i : cpn, 1097,
Mantella “regrisinia [u_.muhllnn.ﬂ ks J:rL.-".'F'."-FN e
Nantete new speoics STAMISLEWSKL, 199 T (. p L1 2
Mantelisp.: VERCES €U al, 1995
Other chresonyms, o o
Mantell smedapsenripngis. (AW |.§-5 NN, 14494 h:"“'“ (8873 (pare: locality Muarojezyv)
Weindedi mizdlanascariensiv sensit sinela CrLaw & Vikoes |83l patts 3 \

|||||

s | {part: nol M ATIM 9504 ) TR OMMIERS-SCITLUSSER &

Ldentity — The name was erected by (BE
I.'."IEI'EL:r'.-'.FJ'.H'. No types were designated. The onginal
pharfois, au contraire, les taches claires de 1
ment et finissent par disparaitre, le corps el les ];-HLLU _
individus mélaniques se reneonirent en particulier dem_:v. le massi
dent 4 une sous-espece: M. cowini pigricans 1. subsp.

Br-sar (19817 and BLOMMERS-SCHTOSSER & Brane
a prelimmary Wity Busse (1981), however, doubted
MNTIN youchers from Betato and Ambatodrad
helong to M. cowenl: s abovel.

During examination of Mantelfa voucher :i'pl.:l.llil'lli'-t'l.ﬁ i|:1
specimens from VMarojezy are identified as Muantella cawan!
whaole series was catalogued in |

(1475: ¥4} as the subspecics Muntella "'“f"f'”"
descriplion was very short antl 5up¢!'i|um,]:
4 rucine des membres sc reduisent considérable-
s gomt alors uniformement noirs. 1 tels
[ du Marojesy, s corresporn-

(1991; 274) accepted the quhspacies m
the locality Marojezy and assigned
ama to migricans (1hese specimens. however,

the MNHN we noted that all
nigricany m Lhe catalogue The
973, while the batrachological M NHN collection was curated

Viscrs, Graw & BOHME i1

=

by Jean Cimek. In all these specimens, the light color paltern s largely laded, very probably
due to a previous formalin feation, mving the impression of melanistic specimens, There is
iitle doubt that Guisl's description was based on these specimens. which must therefore be
considered as synuypes.

Linfortunately, the synlype serigs s not homaogensous; it containg some specimens of M.
Jevieara as well as o rather large sample of specimens of 4 M. cowani group species which
differs from all other members of the group (sce below), In order to reach stability of the
nume, we here designate one of these specimens as lectotype. This avoids the necessity of
credting a new name for the Marojezy populations belonging to the M. cowani group.

Munrefle nigricans belongs to the AL cowarnr group based on: (1T single click calls (GLaw,
F'I-'.'.'E'!'-i-'.lll'l':ll abservation); (2) unforked sternum (Vences ot al, [999q); (3) lack of horseshoe
murking: (4) rounded and 1solated ventral spots: (3) lack of a frenul stripe. (6) presence of
(lank blotches. 1t diflers from all other members of the group by lacking red ventral color on
(he hindlimbs, Turthermore, it diflers from M cowand and M barani by smaller ventral spots
and a diflerent dorsal extension of light (green) color, and from M. haraldmeieri by 4 dillerenl
dorsal coloration. M. sigricans 1s most similar by dorsal coloranon (o some specimens ot W,
alf. batronr,

Camment, —OF the paralcctorypes, only the specimens listed m the Material examingd section
are conspecific with the lectotype; see seclion of M. faevigata lor the remaining specimens,

Description of fectotppe. — MNHN 1973555, [emale specimen with nearly mature oocytes,
Specimen in good stale of preservation with & longitudinal central cul along the venler
Stomach and mtestine removed for content analvsis and stored separalely mm small tubes, Tor
measurcients, see tab, 2. Body slender; head not broader than body: snout shehtly pominted in
dorsal, rounded in lateral view; nostrils directed laterally, nol protuberant, nearer Lo Lp ol
snoul than to eye; canthus rostralis weak, straight; lorcal region even; tympanum rather
mdistinet, medium-sized. rounded, 1ts diwmeter about hall of eye diameter: supratympanic
fold weakly developed; tongue longish 1o ovoid, shghtlv afid postenorly; maxillary and
vormerine leeth absent; choanae small, rounded. Arms slender: subarucular tubereles smgle;
outer metacurpal tubercle rounded. inner metacarpal lubercle rounded, both rather distinet
and of simalar size: [ingers without webbimg: linger length [<2<4=<23 finger 4 dizunctly longer
than 2; finger 2 only slightly longer than 1; faintly developed but distinet terminal iimger disks.
Legs moderately robust: tiblotarsal articulation reaching posterior eye murzn: feel with
ainall, slightly elliptical moer and rounded ouwler metatarsal tubereles; subarticular tubercles
single, rounded; 1oe disks faintly developed but distinet. 'oot withour webbing. Lateral
metatarsalia connected; toc length 1<<2<3<5<4, toc 3 distinctly longer than 5. Skin on the
upper surface smooth; ventral surface smooth, except for griunulur thigh putches (" lemoral
elhitnds™) extending [rom the anus ca 6 mum distally (max. width 3.6 mm), Color in life
unknown: in preservative almost umiformly dark brown, with very little pattern contrast
Lprobably due to Formalin fixation). Contours of moderately larees light Qank blowehes Famitly
recogmizahle, Venter and ventral side of tore- and hindlimbs, mncludimg humerus, fibula,
femur. ubia, tarsus and oot uniformlyv dark with small rounded Light spots. Six spots

positioned on the throat along the lip, bul not fused to form a horseshoe-marking. No spots
i the breast area. No flashmarks,
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VENCES, GLaw & BO1iMe

A0 1; lectotyper MNHN 1973341 (Marojezy, 0

Materiod excainimed — MNEIN (973 555 (M )
m; paralectotype). MMNHN AN HTRJCEY,
(Maroery, r:.g}r:;ﬁl'i_.,al.:h.l:l:III}f:"E'j'FE"J- I':"‘“HN 19735504, MNHN 197355 GRYAFE STy
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. ' Bt £ L - = T - = [HrA - o lyn = 1 e
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Diagnosis. — (1) Morphology;, The smallest known Manzella, SVL 19-22 mm, males 19 mm,
females 19-22 mm. TTA reaching the postertor eve margin or the eye cenller. Termmnal disks of
fingers and Loes slightly expanded. Tympanum/eve rilio generally 1/2 to 3/5. IMT small (ratio
widthflength more than 4/5), —(2) Dorsal colar and patrern: Dorsum and head durk prey or
hrown. A fine light middorsal line sometimes present. Flanks black. Poorly contrasted
dorsolatera] color border. No frenal stripe. Humerus yellowish beige. femur bright yellow, this
color extending slightly onto the flanks as small flank blotches. Fibula and hands. as well as
tibia und [eel, brown with generally only one distinet dark crosshund, respectively. No
flashmarks. but posterodorsal part of femur and knee hollow orange as ventral surtace ol
hindlimb. Iris with light pigment in its upper part, — (3) Venmal color and pattern: Venler,
throat and lorelimbs black with few large whitish blue markings which can be irrcgularty
vermiculiated, but always with very distinet, largely rounded horders. Throat with a distinet
horseshoe marking, olten covering most of the throal surface in males, beme smaller and
comelimes not conlinuous m females. Tibia and [emur orange. Foot and tarsus are also
orange, but this color is mostly covered by irvegular dark pipment,

Mantella madagascariensis group
Mantella madugascariensis (Grandidwr, 1872)

Dendroates madagaseariensis Grondidier, [872 — Name-hearing fope: levtotvpe, by designition ol Ciraw &
VENCES1994: 407, MNHN 1E95. 276, sex unknown due to bad erervation, SVL 21 Bmm, dypelocaliy:
“Farel d Armhalavaton, entre Mananzanoe 2t Fiana ranisona’ aceording 1o the artgml desceiption, given
as “foret d' Ambalseato, entee Manunjary et Fianarantson” by BLOMYERS-SCHLOSSER
Othier types; paralectotype, following lectotype designation of Citaw & Vesces (19941, MNHIN 1595277
- Ervmnodowy, named after its geographi oogin, Madagascar,

Mantella modazaseareasis. WERNER, 1901, Mooy, 1909 Bow | ks
PiaTak, 1960 (part ) Bromsprs-Soni0sseR
{part ; e2e lovalities), 1994 [parl.| see loculities k: HergsMass, 19935 (R ) STANTSAWEKL,
p 123 Lagses, 1997 (fig ) Vivces & Kner, 1998

Mantella m, madagascariensis: Mueg, 15980 (e 2),

& BLanc (1991). -

ER, 1882 Busse, 1981 {part.k

& Brasc. 1991 fparl.); Graw & Yiences, 1535
1997 (fig.

Mantetio loppel Rouk, 1935, — Name-bearing Lype. holotvpe as inferred fzon onginal descoption {ROUX, 1935:
441: sec comment below), NMDB 4846, fomale (number und sex according to FimcarT, 1946}, — Dpe
lncalitv: “Moroulamba, province de Yatomund iy, according to the arisinl deseriplion. - Crher £ pes two
paritypes according to original deseription, one corresponding to MNHXN 1935416, and the second
spaciman probably scored in the L Rochelle Muscum (see comment below), - Epymiology named aller B
Larré, former director ol the La Rochelle Museum.

Mantells loppei: Forcart (1046 Busse. 1981 (syn. madagasrariensisy, B1 OMMEES-SCHTOSSER &
Brano, 199 (svn. modapasoaricnsis),
Mantella “iopper™ Graw & Vewces, 1994; Stamscewsis, 19970 fig. p. 37k
= Munietla nasara sp [nomen nmudum, teferring (o the “variable™ color morphj Crakk. 1994 (fiz. o 1habove

and po L1 above)
AMantell sp, [referring 16 the “vaniable’” calor morph]: Crark,
p 301 Graw & Vesers, 1994 (plates 58-60H
U Mamrella mysteringg” [condibonal naime, referring W the “variable” color morph]: BARTLETT,
Oher chresonyms.
Mantelfa prlchea: Cumet 1964, 998 (part )
Afaneetla cowant WOLFERT & MUILLER, 1550
AMuntella crocea: BarTirrn, 1995 (g p. 16 below) [referring (o the “vanable™ colar morphl,

194 (fig p 11 below): Veners et al,, 1994 (hg

0 TTEAR R e B

Identity, — Dorsal color patterns of his species are somulimes very simlar to M. baront, and I

single specimens can only be identified by combination of several color characters, The
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syntopic nccwrrence of M. barond and M. madagascariensis as recorded by us in Vohiparara

=1 LA a - . - - . [ 9
lowever, demonstrales that both must be regarded us separate species. As far as can he
~,e-:LLImJ!L:d [rom large scries of specimens exported from Madagascar in the pet trade, the
paltern s constant at some locilities but may be extremely variable clsewhere

M, madagascariensis was considered as “nomen dubium’™ by several authors based o
the very bad state of preservation of the types and the short and liule detailed :111 inal
description (Guike, 1964) Dacy et al, 1996). A detailed examination of the Im;lui; ¢
nhowever, revealed one character which s still recormzable and can be used for a diagnosis _TTr'n-:;
specimens dorsal and ventral eolor has nearly completely faded 1o unitorm hm;;-m:q}; lThu:
hindiimbs arc Soparated foom thehiody, The I"ﬂSEcrU'w.:ilLr:dl part of the termur and lhIE a1ﬂT1]
purt of the tibia, in the knee hollow arca, sull show some contrasting pattern wilh:u
cxtension corresponding exactly to the Nashmarks present in all specimens of the form here
ambuted 1o M. madagascariensis (see fig. 1), Venlrally, the lectatype shows light color
extendime onto the distal part of the femur. corresponding to the pattern ug.nm—a v present in
Lue t}.‘u'm here attributed o M. madagaseariensis but not in the ﬁll}ﬂ:'r'-'pja: r:ﬂrl':erf':‘.i;nill'tr M
mfechira (lig. 12) SR . ur M.

( amments (1) The paralectotype ol M, madagascarivnsis is most probably a subadult. but
it may Lil.‘:'JIJ be a M, hermfiard? and thus not conspecific with the leetotvpe, - EE ) Slaﬁuq m'_rwu
names comed 1n recent publications 1o reler to “variable color mﬂ]:']'.;h!i" must b alﬂcuqmﬂ
heee. " Mantella mpsierioss™ wis used in quotation marks by BARTLETT (1995 ). The auﬁhm -
S1ATES ..-u_pli-.-.itelg,- (p 200 that this name originated from a pet dealer’s Hst. ljuljgnnsis | [
designation and type locality were not given. The name must thus be seen ds dk!UIJJ'I'.l.E!ﬂ\;']l:;?::
al the usage of a conditional name in the pet trade, and 15 not nemenclaturally awqi]whl ;
".-'I.I':mr't*lr'n’u nasit sp.” was used by Crarg (1994) in the captions of two fisures No LIm:: u‘;
vocal diagnosis of the specimens figared 1s possible since neither dorsal j'_'lél.llEr.r-l :Jf |.1iIl'IJ?E :
nor ventral eoloration were documented or described. Further diagnosis. type desie atiui
i n.d type locality were not given. No direet reference to the namic is 1o be found inl {lffﬂus:"-i
(1994) text and key. Two commeon names, Mimic Mantella and Panther Mantella urt:.u.':itl‘! 11I1
the captions of the figures on p. 10-11 to refer to specimens named Maniell ﬂmr‘rm 8 IE{ath
CommOn names were also meluded i Crari's (1994) species hist us "Ai’mrref.i’alsp E i

.'1-!.-af:t:=ffr; . sp. 537 The latter two names, on the other hand, are also found in his I-:l Thus
Lwo rm'xln.u considered as different species are indirectly keved as M. nasuta sp ‘1111:; llfé;e 15 1 o
I-.lII:'I.‘LIlI dl.’ignm?s related to this name, which we consider as a nomen nudumﬂ t—- (1) -'L-Iunjw’l!::
lnpped, according to the onginal deseription (Renrx, 1935, was based o :'3 ,i;'am-phl-hicm
apparienant au genre Manfella et qui représentent une espéee nouvelle .. M. le Docteur E t..
ll_nppa. i hw’“. voull nous autoriser 4 conserver pour le Musee de Bile ll: Lﬂ|f!:é{:it'ﬂﬂn-t].-'p¢ :i;;-
n::;_ﬁwij:;nfm il.[,m t_it:m.; f L.lLF_EHI e'nfen_'jpluira:; S lmm-'f:nt au Musee de La Rochelle.”™ Although
Sl p r:_'f mentioned, tlula. infers the existence of a holotype in the collection of the Basel
.:;;m_-;i-._]j'l,:.l-l : - 113 4H4"-J. “"'L...m.d.mg Lo I"q_rgc,m"r, 1946}, and two addinonal specimens which we

| 8 pfiml ypes (orignally both i the La Rochelle Museum: one later exchanesd with
the Paris Museum, catalogued as MNHN 1935 41 1) e

Marerial e 2 — N .

Ii'}ir_:.:;i-?ﬁ.'t,:i}::;:.;:ﬂ\-- h]"-.rlli 4849 (Prov. Vatomandry, Mouroulambo, coll, E. Pieaon 1930); MNHN

(Morsmangs?) j.;mfit::' [E:Tm}'pm?d pardlectotypel MNHN 193112 (Moramanga ), MNTIN 193113

o T Ru»::ht]lm': w1 ._5.-1]1‘1 " alpnmndr}-; T Roux: “don du D Lorer, Consarvateur du Mm;e;-
clie | paratype of AL flff;.:‘ﬂ:-'ilj‘ MMHN 1992482 1-2 MNHN 1993 1440, MNHN 1993 1345
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(orimme inconnue); ZFMK 14184-207 (Niagarakely; lep. H. MemEr 1972 L4186, 14188, !41‘-?5'.1(:.5}?
El"fvﬂi 14209-13 (Miggarakely: leg. H. MEER 1972) ZFME 14325-30 Hllﬂgﬁnik:l;-". lem . Ml.lF!l l:i'_-r-f]
SEME 14471-5 ( Niagarakely; leg. HL MTmR 19735 ZFMK 2210712 qhmggrukulyz leg. H. MLiEr ?,J 3%
ZTEMK 561534 | per trade; ded. F. Graw XL1993) ZFMK 6132 (locality Enla.:mwn, d.td T _l. :r1..=.w.
TV 1995 ZFEMK 627401 (locality unknown; €3] ZFME 62732-0, E"Fl"-.flbi. f:G f__'*ﬁ-‘%' ;lc:c;.t]‘uy L:t]_hrlmluj-.,.
TEL ZEME 62737 (locality unknown; TE; pattern very sumilar to -’I-f._hm’-'in.' b MK 64138 { Viohipariru.
leg, F, Graw, I RAROTOMATALA & F. RANATVOIAUNA 111 1996; TE).

Distribution. — Type locality is [1] Ambalavato near Ranomafana. Iype locality of the _illﬂiL:l‘
synonym M. [opper 18 [2] Marelambao (Vatomandry). ZFMK mm:hers..wcre colleeted at [3]
Niagarakely, At [4*] Vohiparara (ca. 1000 m altitude; near Ranomatana), we t"ngnd ong
specimen syntopic with M. baromi. According 1o A, PEYRIFRAS [pl.'.'l'ﬂﬂl'llzll n:lmnmumcmmm.
populations of the *variable morph™”, hiere mcluded m M_ umr.t’ugu.cmrr{'u.t.e.t ogcur mear [5
Beparasy, See Lthe discussion in the scetion on the distribution of M barani.

Diggniosis. — 1) Morphology: A medium-sized Marrelin, Compared with M. buront, gLﬂﬁrﬁl
hi:llfliv' shape rather stout. SVL 20-27 mn, regorded lengths of nml_eea 21-22 T, of females
24-25 mm. IV A rarcly reaching the eye cenler, somelimes the pOSLeTIOr Cye margm, mostly Lh_{f
tympanum, and sometimes only the forelimb mmscrtion, T{:[nuna] disks ol ﬁlngerls. and tocs
slightly expanded. Tympanum/eye ralio generally 1/2 to 3/5. IMT large (rano width/length
less than 353, — (2) Dorsal color and parters: Upper head surface, Eiu:su.m and ﬂ.ﬂﬂkﬁ black.
generally withoul recognizable dorsalateral color lmrd_er. Yellowish rostral stripe present
Femur and humerus vellow to green, Lhis color extending as targe fank I:nlmf{]ms onto the
Minks and sometimes onto the dorsum. Distinet orange flashmarks present. 1'ikna, Tarsus -_am:l
foot orange with or without blackish crossbands and marblings, Ins mostly containing ]_.lghi
prgment in its upper part. Rostral stripe olienin contact with ﬂq.nk blotch. In specimens ui‘ the
“yariable marph ', vellow color in varying exlension cin somehmes be present on the dorsum.
All intermediate states, from a few vellow spots to o reticulated yellow marbling or a dense
vellow speckling, are known. A grecnish frenal stripe, oflen mtcrru_pmd- can be present Hﬁ.
well. Specimens withoul reliable locality iﬂfmmmim_; are known which are ﬂc-rs!rt_v qtuh:?nn}_},
vellow dorsally and ventrally, with only a few blackish spots ;m_d I ur_hl.mgs. In _leu.-r.e speci-
mens. the more distinet yellow surface in the Nank Blotch area is reminiscent ol the. Ly-'p}c;al
coloration. but it is not clear whether they really ure conspecific wilh .-‘lflf. mczdﬁg,q;t.s.r'm:gum.
(3} Ventral color and pattern, Venler, throat and forelimbs black wath light markings (mistly
whitish-hlue, sometimes yellow 1o green), these being gcuer;l!y rather larpe, rounded, :lI‘%d
situated posteriorly on the venter. Distinel horseshoe marking prelsmn., MOre cxte_ndr.:-:l in
muales, Femur, tibia (excepl Aashmark area), tarsus and fool ullen uniformly orange. in other
specimens with areas ol black and vellow (the latter corresponding to yellow _f.:nlm on the
dorsal surface), Areas of femoral “plands™ often darkly pigmemﬂd.l 1 some specimens, 1§rnur
nearly Lotally black with blue spets In “yariable” specimens, typical ventral pattern some-
times replaced by a dense vellow marbling.

Vantella pulchra Parker, 1925

o , : " G477 27200 (ox
Montedle pulefra Parker, 1925 Name-bearing  1ype holotype by monotypy. HMHIH .l. 4 -__I_;.i.'?iqu%:-.
C 10257258, female socording to original deseription, SVL 24,7 mnw — Dype locualify: “Anls Bk,
aceording to orimnal deseriplion — Geler fypes: nane-tses samiment below). = Elpmalogr: derved [ram
£ " e £ ;
Letany pasdefrer (beavtiful),

VENcEs, Graw & BOHME EL

Mantella pulchra; Guisk, 1964, 1978 (part.); GLaw & VENCES, 1994 Hinkrn & SemwmT, 1995 (fe
p 36y, BariLerr, 1995 (fig, o 24 ubove lefi); van Lune, 1993 Carissiv-PrioR!, 1995 (fig. p 43);
NTANTSZRWSRT, 1990 (pl p 230, 19976 (he.), 1998 (fig): Davy etal., 199G, Lagsrw, 19897, VENCES
& KNTEL., 99N,
Oiher chresonyms

Mantelle madapascariensiz: Dat v etal. 1984, BLoMMERS-SCHLOSSER & Braxc, 1991 (part.).
Muntelly madagavcariensy madgpaecariensiy: Russs, 1981 ipart,).

Meantellivsp, of madagiscarionsiy Garrafroel ul., 1993

Maniella madagascariensis {colour morph Mantella " pulolra” ) Graw & Yences, 1992q
Meiritella cowani prdc e ANDREDNE, 1992, Gavierr & Axnmenne, 1993 (p 105),

Meanrella owani: LwGrNnaces, 1981 Le Bexpe, 1993 (inner fig. on p, 21).

Manielio sp STanszEwskL 9980 (he, ).

Conunents. (1) Aceording to the BMNII catalogue, there were 22 “paratvpes’ (old numbers
BMMNIH 19257 2 59-80), one of which (ex BMNH 1925.7.2.80) was cleared and stained and
seemingly mol given a new number when the types were re-numbered in 1947, Nine additonal
specimens were exchanged according o this catalogue, Seven of these were located by us:
MINHN 1928106, MNHN 19912842 (ex MNHN 1928, 106.A), ZMA 5809- 10 (according to
van Tooe, 1995) ZMB 30005, ZMB 30576, MZUT An. 108 (all rom Antsthanaka), Accord-
inge to van Tome (1995), “paratypeis) were also deposited in the MCZ collection.  (2) The
original description of M. pulchra was based on a single specimen (“Type specimen: & female
from Antsihanaka™; PARKER., 1925: 394), and contiins no mention of other specimens.
Although the specimens listed above have similar collecting dates as the holotype, they can
therefore nat be considered as paratypes. As already stated by GavirT & ANDREONT {1993},
they must be regarded as topotypes only,

Muerid pxamipea. — BMINH 1947 2720-32 (halotype and paratypes; wll Irum Antsihanaka, coll or
purch, Rosmveera), MNHN 1528106, MNHN 1991 2843 (“acquis par echange avec le British Mus
[Nl History] en 19277, puratvpes), MNHN 1993, 1443 (locality unknown); ZFMEK S2122-3 (locality
untknown, ded T Kawmn 19915 ZEMEK 36155 (locality unknown; ded. ¥ Graw X1, 1995: C8); ZFMEK
OISR (AN Alda bel Andasibe lep. F Graw 3 1L196): ZFMEK 62742-4 {locality unknown: CS);, ZIFMK
02645-30 {loeahty unknown: TE); ZMB 30103, ZMB 30576 (Antsihanaka: exchanged with BMNH in
L PYZT; paratypes); MRESN ADDSY. |3 (An Ala |syntopic wath M, barond]; leg. F. Anpreose 4.1,1992
[sacrihced 14 X1 19921 MREN Addd 1.3 (localily unknown); TM 9893, TM 9897, and possibly 1he
uverule 1M 9901 {Folohy; coll, METHUEN),

fistriburion. — Tvpe locality 15 1] Antsthanaka. Axoreose (1992) and Davy et al. (1996)
collected the species near [2*%] An'Ala (near Andasibe; ca. 850-1000 m altitude), and A.
PEVIIERAS (personal communication) in [3] Andekaleka (Rogez). Further localities within the
] Mananara reserve (ca. 100-200 m altitude) were published by Davy et al. (1996). Speci-
mens i Lthe TM corroborate the occurrence in [5] Folohy, Exact location of the type locality
Antsthanaka 1s unknown; most probably, 11 wis used in the past tor a forested regron near
Lake Alaotra (see Ve, 1991). BLOMMERS-SCHLOSSFR & Braxe (1991 map 4) locale
Antgihanaka, probably crroneonsly, east of Andasibe

Diagnosis. — (1) Morphology: A mediume-sized Mantella. General body shape rather stout.
SVE 21-25 mm, recorded length of males 22-23 mm. TTA often reaching the posterior eye
margin, sometimes the tympanum or the forelimb insertion. Terminal disks of lingers and
toes shohtly expanded. Tympanumfeye ratio generally less than 3/5. IMT very large and
protruding (rato width/length less than 1/2), — (2) Dersal color and pattern: Dorsum and
Nanks dark brown w black, On the upper head surface, the dark color of the dorsum
gradually fuding nro light brown, Dorsulateral color border present: indistinet in the inguinal



40 ALYTES 17(1-2)

region, but very distinet i the head and shoulder region. Hand, fibuls, foot, tarsus and ubia
hehit brown, with few dark brown crasshunds. Humerus and femur vellow to green. in some
specimens (loculity unknown) bluc. This color extending as relatively large flank blotehes
onto the flunks Flank blotches delimited by the darsolateral coloration hurder and not
extending onto the dorsum. Bright red [ash marks present, [ris with licht prgment inits upper
part. — (3) Veniral color and patlent: Venter, throul, forelimbs and femur dark brown Lo black
with small, generally regulurly rounded whitish-blue spots and a distinet horseshoe ma rking.
which in males can cover nearly the complete throal, Tibw with a distinct orange marking,
somoetimes continued on the knee. distal parl of femur and [oot. In preservative. this
coloration changes, hecoming partly bright red and partly white, with a sharp border between
both colorations (see also Dary et al,, 1996), A simular bul less distinet change is also obscrved

m spectmens of M muadugascariensis,

Mantella aurantiaca group
viantella aurantiaca Mocgquard, 1900

Manielia aurantioes Mocquard, 19004, - Nape-bearing 1ype lectotype, by present desigation., MNHN
|809 417, probably o mule, SVL 21.2 mim,  Thpe foeadity: “une lorér entre Beforonu et Muorinangi”,
according o The ariginal description. — Gther types! pardlect oIypc, fallowing present lectotype designalion,
MNWHN 1899413, Fromedee: derived from Fatim aurantioci fgolden),

santelly aurantiaca: Mocouagn, 1005, 1909 WERNER, 1ai ] Mpoes & Hewor 1915 GUEe,
1oed: 1978 Aupy, 1978 MiTmack, 1965, 13740 ARNOULT, 10eG: Mare, 1975 (lig s BacHMaxN
& Broamrre-SoHLOsser, 1973, B oMERS-ScenLOssER, 1978, 19790 Oosrveed, 1 T Mk,
|980 (fig. 353 ahove), 1986; Busse, LURTS Dary epal. 1084, |996 19470, Uniwien, F987: vak
Toimis, 1988 ¢hip. 1y Asiser, TYED SILUENTHALRR, 1969, Piarrak, D00 OnaverT, 1990 (lig. )
RLOMMERS-Sc e ossrR & BLase, 1091, PRESTOR-Martian, 1991 (fig. p. 19 AxmREONE, 1992 (pl,
[0 fig. 1-20; Graw & Vewces, 1992q, 1903 part.), 1995; Amameratars, 1992, V496e-1: ZIMMER-
MaNN de ZIvERAANN, 1992 (fg: 5.15-16), 14994, L1 Berkr, 1642 (fig. p, 215 Cianmapsclul, 1993,
Hergwans, 1997 (figh Crags, 1994 (g, p. 71 Hav et al. 1945 BarTLUrL, 1993 (fig p 18 belew
lefr): Henkrr & Scusmr, 1993 (fig p 490 Cspiastmi-Prior. 1905 (part,; fig. p 37 above dnod
halow Tight ), Srarasanwsss, 1996 (pl. p. 23 and 261, 1997a-h (fig.), 19980 [fig.), 1998A; Lanskn,
LT Pragrak el b, T Vences & Kb, 1908

Mantella auraintiaea rishrn Staniszewski, 1996, — Nams-hearing 10e lectotype: by present designution. ZIIMEK
A8REN. Fermle, SV 246 mm, — Tire locality; orygn of lectotype urknown; faxon 14 said Lo octur n “forcsts
o Anosibe A Aln" aceording 1o origng deseriplion. — G frpes: an unspacificd mmber of (probably
lost) paralectonypes.  Enmodogs derived from Latin pder tred b

Maniotla aurantiaes rubra: STANSZEWSKY 1H9Th (ig)

Ldentity — Mantella qurantiaea 1s one ol the carly names in the genuy, and s stalus as d
distinet species has never been questioned,

Commeniy, — (1) The lectotype specimen of M. awranfiaca 15 probably i male. with longitud-
inal. lateral cuts on both sides on the body. and ism slightly better state ol preservation thin
the paralectotype. The paralectalype is 4 {emale in rather poor state of preservation, with a
longitudinal cut through the ventral skin.  (2) STaNsZEwsKLD (1996) comed the name
Mantella aurantiaea rubra for specimens wilh a red (instead of yellowish-orange) color, His
dipznosis, although very short, gives in words one character (color) and should thus be
recognized as valid according to the € wdde: “The wvpe orange form is located Paneanus

Vinces, Graw & Boawur 4]

Ha 3 — P ; ; i

bz -;..r|.'p:||:£1.:li=:'|rj'ﬂm ol Maniella species, (a-b) M. milfatvmpamen, speamen without locality data
| _ b2, -riﬂr*in}:tl.l:r'rﬂ and ventral view; {c-d) M. auraniiaca. specamen withour locality data
reddiah morph (ZFMEK 65627, 1997, dorsolstersl and ventral view | =

I_nrn:-sla urnrluud Andasibe |, | and the deep blood orange form [known as M. «. rubral in the
forests of Anosibe An'Ala.” No ligure was published topether with this ;ielqcri tion, but
several color photographs were published later (SvaNisZewskr 19975 i”-‘“j b 'PLhﬂ HJ !
author. The assumed type locahty Anosibe An'Ala mven by ‘Emwh;:wh;hl :jrll:-‘ﬂ{i-l :"E
probably based on Graw & VENCES (1994, but §1 AHIHH.I-Z“—":'-HI'S‘EHI:IFW;E‘- épé;;-imen-a {inc]::dkh?z
Lhe I%ﬂ.-mt ype described below) almost certainly were oblamed through the pet T.I'E:tdﬂ wiLhmE
|1."l-:_”".l_l!l'lj.'. L“'-Flllt"sl.:L]L.lf::I'lH‘_-.-'_, the taxon rufra has currently no lfpu—quzllil#'. () Regarding th
vilidity of rubien, it must be stressed that, according Lo ﬂ-:‘-.iepr:-lt iﬂnhﬂr-s l'f:.g._ EIMI:*JLR'-.{ -!L“P::h‘ &c
f.l.\'Th.ﬁ?Iu-TﬂﬁlH. ]*.:_“;"'—1: Pavy gral, 1996), reddish amrandiaca morphs oceur at several I{;L‘Iﬂllitic‘
Eli!u]l:a?':lﬂll'lf,.illh with more orunge populations. No evidence supports Lthe status of rL;-a’1r¢a ;L-
h:it',,:;:r:ﬁtiﬁ [.:'lfgfflrllzls, ﬁmf n[u _'E.ﬁ'ﬂ‘;‘.tll: f.iilT_n:n:m:c::i were tound by allozyme electrophoresis
AR L-ﬂ.],,idur ”,,r:.;, :L:jg:--_r_: ulmj arantied ::'Ipcuuncns (M. VeNCES, personal observa-
as synonym of M. quwrantiaca.

it Tmml]U'I the lectorype of Mantella aurantiaca rubra Stanissewski, 1996, — ZFMK 68868
e r?:}Luu-' ‘IL.h developing Gu::}.-‘l_ﬂ.‘-‘_., supplicd by M. STaniszewskn in 1998 and sad Lo
& e series on which the original description wis bused, Specimen in good state of
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preservation with a longitudinal cut through right Nank. For measurements sec tah. 2. Body
cather stout: head not broader than body: snout rounded in dorsal and lateral view: nosl rils
directed laterally. not protuberant, nearer 1o tip of snout than 10 Cye: canthus rostralis weak,
straight; loreal region plain: tympanum cather indistinet, medium-sized, rounded, 1ts diameter
ahout hall of eve diametet; supratympanic fold weakly developed: tongue ovoid, only very
slightly bifid posteriorly; maxillary and vomerine absent; choanac small, rounded. Arms
moderately slender; subarticulu tubercles single; outer metacarpal tubercle rounded.
imner metacarpal lubercle elliptical. hoth very weakly developed; fingers without webbing
finger length 1<2<4<3, inger4 only slightly longer than 2; finger 2 only slightly longer than b
terminal finger disks nearly not developed. | egs moderately robust; tibiotarsal articulation
reaching lympanum; feet with emall. rounded inner and outer metatarsal rubercles: subarticu-
lar tubercles single, rounded: toe disks nearly not developed. Foot without webbing. Lateral
metatarsalia connected; toe length | e2<3<5<d. toe 3 distinetly longer than 5, Skin on the
dorsal and ventral surface smooth, Color iy Tife unknown: in preservative uniformiy orange.
vertrdlly translucent orange. Flashmarks visible as yellowish areas, Iris black, puptl whitish
(due Lo ixaion).

Meiterial evamined, - BMINH 19531 540-41 (Madapascar, pres, G, W ATTANE BMNIE 19560113 (6
specimens N1L] Perinet Distriet, L Mason): MNHN 1§99.412-3 (lectotype and paralectatype; forest
between DBeforona and Moramangs ), MNHN 1953137 (Périnct. forét); MNHN 1944.117-23 (coll.
Razapmriisos); MMNHN 1985 7315-25 (pel trudes: MNHN 180314359 (locality unknown]; MNEHN
1994, 1105-10; ZFMK 22113221 Porinet: lep, H. Memg 1973 22115, 13115, 22119 81 ZFMEK 56170-83
(locality unknown; ded. . Graw w1199 ZFME 62770, AFMK 62779, ZFMK 02780, ZIFME 62753,
FEME 62783 (locatity unknown, TLE FIME 62774, ZEMK 62777 {localily unknown; TE; live
colaration arangek LFMKE 62775 ZFMK GI77%, ZEMEK 627812, ZFME 62784 Jocility anknown, TE:;
live coloration reddish), ZFME 65ECH (locality imknown: lectoly pe af M. . rubra; ded. M. STANIR-
siwskl, 1U9E),

Additiona) specimons wWere o cxamined in detail; they ure here listed according to the catalogue
enlsics: MNHN 19762356, MMIIN 1976.240-2 (locality unknowni MNHN 1976,237-9 (focét de
Porinet |239 tudpoles according 1o catalopue]k MNHN |576.243-8 (forét de Peninet); ZEMEK #861-70
(Perinet; lee. H Meg 19731 ZEVE 9127-35( Perinet; leg. 1. MEIER L1973 ZFMEK 136484 {Perinet;
leg, H. Muk 1972); ZEMK L4700 (Perinet: lee, H. Meer XL1974) ZUME 14331-6 (Pernet. leg. H.
Mg 11,1973, ZEMK 20170-2 (Andusibe [Périnet]: leg. H. MITER [T 1y80y 71 ME 51792 (Andusibe
Mermet]; lee. F W, HENEL £ A1 [gR&/mEy MESN A0T36.1-4 (locality unknown, through the pet trade);
VRSN ANDBO, 1-4 {Périnet [7], leg. T ANDREONL 14 TV 1990 ; TM LO047-50, |0S3-5, 10057-59 {Amba-
toharanana; eall. T AL Methuen M L0051, 10052, 10056 cxchianged with MOZ]).

Distrihution, — Occurrence in Andasibe 1s alten guated. but most probably the species docs
1ot oceut in the immediate vicinity of this willage, records referring 1o single introduced
specimens. ZIMMERMANN & Hitz (1992) and ZIMMERMANN 8 ZIMMIRMANN (1994 muapped
M aurantigea localities in the area of the Torotorofotsy swamps NW ol Andasibe. They
found several (more or less solated) populations. mainly in the northern part of the swamp,
one of these consisting mainly of red colored specimens.

Loealities are [ 1*] the Torotorotolsy swamps (including also Antaniditra. sec BLOMMERS-
Sepndsser. 1979) und two other localities which are based on a persomul compiumnication of
A Prymisras: unilormly yellow or orange Muntelly specimens are known from nuat [2]
Bepurasy, whereas near [3] Anosi he An'Ala reddish specimens oceur, METHURN & HEwITT
(1913} reported the species from [4] Ambatodradama {Ambatoharanany accarding to TM
catalogue). which, according to (ieir map. is located near Analamazoalra,

VENCES, GLaw & Binwmr 43

Dietail e s distiibt :

Bt of Ef_*idd“ "~‘1|1 11;1; ;J istribution of the species were also included i the unpublished

e HrA et al. (19495), These authors, besi Imiti :
. ) - . bestde delimiting the exact distnbun

the Torotoral o Ade : 3 8 the exacl disinbubion area 1n
o L_‘JL'-“;'[*'F ared, hsted several other Jocalitics of uniformly colored Muantelfa m the
sl PA”; af the Eastern Region, Considering the existence of another umiformly oranpe
specles, M, AT g T L.y ; O
:: " .I mdotvmpamar (see below), specific belonging of these populations is uncertain

niformly orange specimens were als : : :

] also observed on the Rants: :

: ; ira plateau between lhosy

and  Ivohibe (A. PEYRIERAS ; ot - S
AL : Ras, personal commumcation). This > T

" _ 4 : ¢ record, however, possibly
OTTes : ; R T , ; . Possiby
¢ (?PUﬂd‘;m M, ait. barvoni which oceurs on Pic Ivohibe. The locality “Fiherenana vdllu?’
see Graw & Vosco 4y s rofobre AR Y
1h " -NF*H- -?1?':1'51 .1 ?QJ& is here referred Lo M. milorympantm (see below). The map shown

} 13 ; ; ’ '

i .} (1987), eiving the whole of eastérn Madagascar us the distribution arca of M
ctirantiocd. must clearly be considered as pure fantasy, B

.:‘:.-:j:r: ::T'; ;]: II ;;;E;fgi;ﬁ ial lill :;:llu:'irﬁllytm:l':t:r smmall and stout Mantella. SVL generally
2 , : s can reach up to 31 mm. TTA reach orclimb inse :
larze rﬂﬂ:lillrr_'m the eye center in small specimens. but gF:Hr.i'l'ﬂ]ijdl.;t:'lrfll'rt:::;:z:;]l:: T\i:r:t:::::.i”
IR . e K 1 : 3 .
T::IL[:; 31:;:1 I:::I disks of !l_ngers .'rln_d tr:rrcs slightly m‘.;_‘mndl:d. Tympanum/eye ratio henm;;
und 35, IMT medmm sized (ratio width/length slightly less thun 3/4). - (2) Dorsal cof
amif It eei Lilflltfl']'m]j.' yellow-arange, in some populations red-orange {_1|:lt'-1'l 1-.1.f1thl *1htH' “jlw
L,--._:rul_ w Imdc.. Rrighi I‘L':L]. Mashmarks present. Ins ncarly umformly h?a-;‘:k. ouly a l;u]]r;'m:? :t
|~|g|.1-_.nl im0 IS upper part. - (3) Fentral color and pattern: LTllifDrII-i. similar (o -:iﬂrﬂ] § I‘f“g 3
|_1Il|| EL'_HCJ‘alljf somewhat hghter, excepr red flashmark (extended nearly on the wl;‘ﬁl' a5,
Some inner organs visible through the shghtly ransparent ventral skin -

Nuntella crocea Pintak & Bohme, 19940

Manrelio orocen Pintak & Bohme, 194 ,
il ; ). Nawe-bearimg tvpe: haloty i
S e - B th = iame-oeming pos halotype by orpomal desienat
'_h.“;mrd lglilfr'j"]. ..f’ll [\:13.. 45007, J;nl:..m; avl. _21.‘1 min, - Tepe facafing: ",-"l|.ndi]ﬂiI1EL:EP|;'-:::::-[-:.PL:U![T[F§ &
SH171 E{.’u EFR{E{ ;B:L_{’ iﬂ.l:’ﬁinxnrlgnmt dewemiplion. — Orler fypes paratypes, ZIMEK -1‘-115‘5 7 I-rtﬁ.ﬁ
17386, ZFMK $0552-3, ZI'MK 50721-5, and 10 (lost) sdditionsl perat et t '
= .,.,,;:'”l,__{_,-- o S D SO 1;]],.11_1!]“:1“ additions] paratypes {see comment below), —
A amr II' { whg . X : ol
it ‘;: jij;:: r-:E s E;a:m- L99u; EM-H.HfZHS-SL'HL.UHﬁEF. & Bramc, 199 (po 274) Zmviersas, 1992,
;“.E Lo ;:j'[']'[_-'r-. i l:]l;].]; E ﬁ]%r :3‘—'1::{:1[-1_.-.'9- & VENCES, 9920 ZIiMMrRn NN é:'r: ZInMERMANN, 1907
[fig, 3. 23); INSMANN, TUUE Glakrarstr el ul,, 1993 1lmn A ¢
7 : i ! . : i sarn, 1993 (fig)), SIMMERMANY
M~ﬁf§fﬁﬁ§;i l':;“?l. l?h aw & Viucrs, 1994 Barioer, 1993 (fg. p IﬁEuhm'ujl H:nfrri
995 (g, o S1): ZisvErvany, 19900 STANISZEWSKL 1996 (pl.p. 18 ‘mr.l." LYF D;L'{ 1
1S and 23 al.

nl., 19496; STamiszeEwskl, 1997 g-b i fi : S e
Vincis, | 998, " a-Srifig ), 1998y the), Lansis, 1997 Pratak et al, 1998 Graw &

Cither chresonvme:

Mantella virkdiz: SraNszrwskl, 1Y 7q (Re. ¢ e ,
dilis! STANISZEWSEL 19%7q . on p 13 and 173, 1997 (fig. pp. 33, 49, 500, 1998 (lig |
o).

Conmmnenty, — e ) :

Lype lﬂ.r;ll Itlw itn.-l:u?;:::ﬁfdll:”!”tﬂ-:l'""I""’]:l:‘- supplied by the pet trade, the exact location of the

eastarn rainto ‘rr::,-r T'ELU:J ) n Gnh;i:n:_h j{.udrer_ pm_rlzlaahlc. h::rw.;a.,-_.;r, that it is roughly mn the central

tion. (Povras. & .E{":I-T!.,.'[F o of . 11 asibe (formerly F':.'.nnt:u-

S e T y Lo !I. E‘ll.‘.'-;lL]l.' the L:ul:al.rj-guf:li specimens, 1O hving uncatalocued
designated as paratypes. No specimens of this captive stock were evcm;alju,r

preserved and catalopucd: .
¢ pued: all these a , ——— :
ssilost. £ gse addmonal paratypes must ther¢fore be considerad

(2) In the original descrip-
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i e ) i e o) . '_T"ID'E
Aaterind examined — ZTME 45007 (Périnel area [1]: [11r¢.11:1g|1 F'f-‘:‘ “-i:;h_;iwi?l t]:-l-:z:r;iji] lfi. Illvllif':flﬁh :’ll:'lER
;Férin::l. i [-.] T]'II'L'IJgh pet tragde. 1986: PE‘J-':-_IT.}-FI::'I-., ZFM H.I S0 -?:-_‘.l I_.Iﬁll} %:...l{mé:-l. ‘IE,_;FI. Nt s
TREIC piratypesy ZEMK 505523 (Moramanga; leg. FoOW : I[L'-it;] 4 .E-L."; t-.“”. it
Volusa: mur:m:'p_'h_l'_ ZFMEK $0721-3 {Maoramangas; leg. H MEIER i i ]'.'_.;r [::RE‘;_{' (L1990 ZEME
{*."annl.a;ﬂ;é [l?érin:h- paratypes); ZFMEK 51480-2 [,&11.-:1:}!-.1]";& [Permutl; l':? A Icl-e:{ i GL-:n"-"-" oM
3l '.‘?:‘*‘.-.tl"' (Périnet: Jeg. 11, ZiMMERMANY 1989}, ZEMEK 52746 ['hlnnwlht-' “:E”mf]-.- lit ; mlﬂ..nl}'l.-.'n IE);
Vixces 1991; €8, 7F VK 62760-1, ZFMK 62763, ZTMK 62766, ZFMIK 62769 locality unknown: HE
;:"‘:\f“llis.h f'-"._‘_.'ﬁ'j_ ;'1':-1‘_?.'.? (locality mknown; TE: live cniul'.-_:l.m.r. yellow: 2767 l_:'_-.hli:‘-';.lﬂ 1443_|-|I_,,E;j|'l.w g
h-'-".'-h-'l ZEMK 627658 (locality anknown, TE: live coloration gﬁ_:‘.;’:-:ﬂj; MMNHMN 19493, TR
known); MRSN A005S (Andasibe [7]: leg. F ANDRLONE 4.1 [992).

Digiribution. — The tvpe locality (Andasibe) could not be mnﬁrmed} ]::' Ti‘:;::wz‘jn;::
(see dbove). Also the Moramanga locality ‘ZI;M!{ .muchﬂﬂ e nﬂ. r:-1] |ul q;i}- who
anly reliable information of which we are aware is included m HFI[[%‘..-\_ el .1II. _b. -h-;ﬁ_--._lmi
u:un.ﬁ rmed the oecurrence of the speeies in the I’I.akuzcirn ared north u.'fl Ani L:;xfﬁ i‘lnm;m-_
immediately (o the north of the known distribution area ol M. gurantidaed m e 1OTON
fOLSY SWamnps ),

- Sy e, () aneearance, large
Dragnoesis. (1) Morphologe: A sall Mantella. Sall H}'!'ELII'J‘JI..J:L*-(JJ slender dppea s ﬂ'1 i
spectmens rather stout. SVL =24 mm, females 23-24 mot. TTA mostly reaching the ty dpd
h e o ne } M Mo e s in i , L -
aum or posterior ey margin, rarely the eyecenter. Terminal disks of fingersand t“'“?"iﬂ;”m .
M aﬁ h.'m.r-'m1unﬂ'¢ye ratio nearly 35, IMT medium sized (ratio “"11-'1111”'3”1‘11? Ehglzt : IEGR
- 3 . ; “efa 1 ol Hanks yellomw,
ot diem i Head, dorsum and postenor par A
that 243, — (2 Doread cotor and patiel ; e sl shala
. & = - I - = i S':I '|~;|.r1'[ ll ‘h]'le al :-_..l_ .
- s g fmainly in the vellowish specmen
orange or light green, sometime . : - Ymerkine. Head laterally.
12t ; iddorsal ne and traces of a diamond marking. _ /
Somelimes an indistinet dark middo e o
aned anterior Nanks eenerally black (black pattern can be largely reduced In somie ‘-*P?UT“-’ ]:'1
: ULAS & - . . e L ~vel-
with a shurp dorsolateral color horder. Light frenul stripe present, olten interruy jEI-‘IEii ]‘;II; ;:}1 =
a 2 £ ' ' LIS Tl
- . ashmarks present. Lris with some light pigmen _
lowish specimens. Bright red aslunar 3 ey
th ya - ~tension of groy 1o bluis
ot oy s Black witha val ahle number dand ex el
— {3 Ventral color and parteran: B T : R srngnn]
white orvellowish markings, sometimes (using to form anrregular ne lu:r;}c-dl-ll_q_:xl‘i.; i
o deve ' | specimens. 1 Iindinms Solnc -
S ; tinct, but poorly developed in somi spec _ s
g present and mostly distinet, 3 e bihatin it T tibiR,
i - -ddizh ventrally, except the red ventral flashmurk extensic
uniformly orange or reddish ventrally, i ik W ERn
In othet specimens, orange color only present on tibia (except fashunark -:ll'i..-di] I ’rn;@~ id l;f -
fernur being black with grey-whitish markings. Pictures of dorsaliand ventralcelorabion
-_ - = =4 b - L
different morphs were given in GLaw & Vencrs( 1998),

Mantella milotympanum Staniszewsky, 19496

. P g g et lectelvpe, by present Gosignniion.
A antedla aurani fneo silopinpanun Staniszewskl, ]Q:JI;EL —i_-"'-um-s -.i':'-r_.:.!r F”H--ll'ﬂ: J‘:LJ:::"[:FEI,L dhi'lx-r:l sy lhm%er"ﬂtt b
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[ ither chresanyns;

Manitetla aweaniieea: Ly BrRre, 1993 (fig, p. 2000 Graw & Vieong, 1904 Lt
Carasstil-Pruoicn, 1995 part ; g p. 41 belaw left).

Muriedlo of. avrantined: GlLaw & Viners, 1994 ipl 32

Manrello sp, 3: Viners & Kwmier, [908,

“Black-cared mantella”: STANISZEWSR 1, 1909,

Muactedly sp,, Varante 30 Giaw & Vences, 1995

Muanella spe, Vanante & Graw & Viesoes, 998,

“Black tympanum™ )

lebentiiy. — The name milorympamen was. o our knowledge, first used in a publication hy
STANISZEWSKE (1990) ro namie 4 form of M. awranticed previonsly referred 1o as “black
Lympanum™ variant (Graw & Vesces, 1994), STANISZEWSKD (in litteris, 1997) had no
intention o create a new scientitic name, and his paper does not include a formal description
nir 4 Lype designation. However, it deseribes distinetive features of the form in a way that
must be reparded as a diagnosis:

“lamin no doubt that & mantella currently defined as another subspecies of the golden
mantella should be raised to specific status. The black-earcd aolden mantella { Mantelly
arrantisen milorympamen) is so different in appearance and behaviour that it must merit this
[-..] The dorsal colour is a slightly drab orange (males brighter than females) while the venter
i5 a4 greenish vellow (orange vellow in M. aurantices), This spevies 15 overall much slimmer
than the golden mantella, the eyes are oblong rather than round and the skin is much [More
eranular, Nignificant raised veins arc apparent on the hind limbs, as its name suggests the
cardrum (tympanum s black as s the nostril region und there is a black line apparent from
the eve to the nostreil [L.]7. (STaNszewskr, 1996: 24),

According Lo our observations, the presumed slinn habitus is not present tn all specimeny
{especially absent in lurge femules), and the eves are not of oblong shape (rounded as in other
Wanielfa). The presumed “semi-nocturnal behaviour” and Uvery nervous disposition” were
not confirmed by us in our captive group of this species. The same regurds the observation of
czps Upuossessing a yellowish-hrown nucleus and measuring only | mm in diameter

Nevertheless, a diagnosis of this form exists (sce above), and the name was not used in a
conditional way. It musl theretore be regarded as nomenclaturally avanlable, Since this form
differs from typical M awrantiaea and M, erocea, we here consider il s A tull species in u
prelimmary way (see section Specific status helow),

Crmmnent. - The locality information “Fihercnana valley™ in the ongmal deseription
almost certainly was based on u personal communication of A. PFYRIERAS as published 1n

LILAW & VINCES [ 1994). 11 15 niot sure thal STANISZEWSETD s specitmens were collected art thus
locality,

Lectotvpe designation. — We here follow the procedurcapphied by Dusors & O (19974-5) to
stabilize old names for which no type marerial is preserved in seientilic collections but figures
were published. The original description (STantsziwskl, 19960 18) includes g color picture
wihich shows all characters currently known as characlerizin  the form{bluck prgment on tym-
panum and around nostril, rather granular skin, dersal color not of translucent appearance ).
We designate this figured specimen as lectotype. This specimen (as all specimens kept by M.
STANISZEWSKI until the description of milolympamam)y was not preserved, und is therelore not
avitlable for comparative purposes (STANISZEwsKIL in litteris 1997). A neotype designation 1s
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postponed until specimens with reliahle collecting data become available. In the following, we
describe one reference specimen from the ZI'MK collection Tor comparative purposes.

Description af reference specimet, — Adult male specimen, ZFME 65626, SVL 22.5 mm,
Specimen in excellent state of prescrvation. with longitudinal cuts along both Nanks.
For measurements see tab, 2. Body slender: head not broader than body; snout slightly
pointed in dorsal. truncated m lateral view: posirils directed laterally, not protuberant,
nearer Lo 1ip of snoul than w eye; canthus rastralis weak, shahtly concave; loreal region

even; lympanum rather indistinet, medium sized, rounded, 1ts digmeter about hall

of eve diameter, supratympanic fold moderately developed: tengue longish, only very
slightly bifid posteriotly; maxillary and vomerine absent. choanac gmall. rounded. Arms
slender: subarticular tubercles simgle: outer metacarpal tuberele rounded, mner metycarpal
mubercle clliptical, both very weakly developed; fingers without wehbing; finger length
1<2<4=3, finger 4 only very slightly longer than 2; finger 2 only slightly longer than 1,
erminal finger disks nearly not developed. Legs moderately robust; tibiotarsal articula-
lion teaches tympanum; feet with small, rounded inner amd outer metatarsal Lubereles:
cubarticular tubercles single, rounded; toe disks faintly developed. Foot withoul webbing.
Lateral metatursalia connected; toe length [<2<3<3 <4 toe 3 distinctly longer than 3. Skin
on the upper surface smooth, slightly granular on the fanks: ventral surface smooth.
except for granular thigh patches (“femoral glands™) extendmg from the anus ca. > mm
distally (max. width 3.1 mm). Color it life dorsally. and on flanks and upper gurface of fore-
and hindlimbs deep orunge. excepl for small black areas around Lhe nostril and covering
the tympanum, bright red [lashmarks. Ventral side orange except for the dirty blackish
“femoral gland’” region. After one year i prescrvalive. the orange color has changed to olive
preenish. The Nashmark areas are yellowish. The ventral side 1s dirty olive excepl for
the hindlimbs which are vellowish. The sfemoral gland” region 18 dark brown wilh small
whitish spols,

Materiad éxamined. — ZFMEK 62770 (locality unknown, CSE FEME 62771 (locality unknewn: TE);
SFME 62772, 65626, 68808 (locality unknown; 62772 T live coloralion red-orange); FEMEK 62773
(ocality unknown: TE live colarption vellow-oringe), MMNHN 1992 4823 (loculhity unknawn,
identilication based on remains of dack pigments on Lympanum and around nostril)

Distriburion,  According to A, PEYRIFRAS (personal communication in Graw & VENCES,
1994 this species oceurs in the Tiherenana valley, located about 50 km N Andasibe (not the
Fiherenana valley in the South-Western region, near Tohara),

Diagnasis. — (1) Morphology; Generally, a rather small and stoul Mantella, although single
females can become relatively large. SVL seperally 19-23 mm (temales exceptionally up Lo
1) mm; personal observation, specimen not preserved). TTA reaching the tympanuii or
posterior eye margin. Terminal disks of fingers and toes shghtly ex panded. Mean
tympanum/eye ratio slightly larger than 1/2. IMT rather large (ratio width/length less than
35), —(2) Dorsal color and paitern. Uniformly yellow-nrange or red-orange. without translu-
cent shade, and with a black spot covering the Lympanum and a little black pigment aronnd
the nostril, Bright red fashmarks present, [ris nearly uniformly black, only 3 hitle light
pigment in ils upper part. —(3) Veniral color and pattern: Unitorm, similar to dorsal surface
but generally somewhat lighter, Arca ol “femoral glands™ often speckled with blackish. Tibia
bright red.

VIENCES, GLAW & BOHME

Fug. 4, — Ventr

MNHN ]]lﬂaf:;?félﬁ:rfmu views of name-beuring types of Mantella species. (a) M. b

gty e Al DM, Retatien: etonspe:of 3L srame, NMW 0837

lﬂﬂ"J?-plLf:;. ' 1k ::r_?:r-l-lflj'. (d} M viridis (olotype, ZEME 479000 (2) & 8
5] M. madagascariensis (holotvpe of A N ' g

ilectotype, MNHN 1895.276), Not 1o m:T‘J: of M luppel. NMDB 48490 (0) M. madaeasegricnsic

L% ["f;.\']'.'rl'n".' 1]@;[&[}'&.
533 ole) M. expectara
fwevigeti (Lolotype, TM
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GilAW & VENCES ZFME R2688 I MK G26E5G

(1894 fig, 319)
Mantella sp. 1

MNEIN 1973 487 MEHN 1973.491

ZFME 17604 ZEMIK 1760

PMMHIN 1873 486 MMHN 1073 454 MNHM 1972 489

Mantella expoctata Mantella manery

EFMH ads4 EFI"-.-1I'=C 5’354“ ?FMH 5904968 |-||:.|:.[".|_'_||_:_|
| Marntels viridis

- - g

Mg, 5. — Ventral and dorsal views of name-bearing types of Mantelia species. (a) M. nigricans (leclolype,
MTHIIN 1973,555); (b) M. haruldmeieri (hololype, ZEMK 25351) (¢) M. barani (holotype, BM ST
| g7 2" llj}, |'|:|| 1” SN |]L|_|_|_||_1',i'||;_- H.'l."'l.r"-.“ ]':.':I.".:._fl —1-] ] M. I!".I’f'i.llf.llr I:]'Iﬂl 'I|._'|.r'l:' BMMNH

1947 2 7300 (1) M. crocen (holatype, ZFME 45007y (2) M. bernhardi (holotype, ZEME 57164): (b £FIK 47900
M, auranriaea (eclolype, MNHN 1899.412). Not to scale,

ZFMK 48046 ZFMEK 48047

GLaw & VENCES
[1894: fig. 3153)

Fig 6. — Variation of ventral pattern in species of the Manrella beixiles group,
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Manteifa Iamugm‘a
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ZEMNK 52751 MK 584913 (LA B WVENCES GrAavw B VENDES TFMK 52750
(1994 fig. 322) (1904 fig. 323)

Mantella nigricans

MMNHN 1973.855 PANHN 14973 551 ZEME 00D ZFMK 50887 ZFEME EGRAE

Mantella haraldmeieri

:_*I_ - I'_I:.. “-':
ZFMK. 21805 MMNHN 194505 MNHN 1875510

MMNHMN 1251 1602 MNHN 1972.771 MMNHMN 1572788 |"."|f~.IHN 189727748 MMHM 1991.1804

Fig. 7. — Vanebton of ventrul pattern m Maneedla feevivaia and some species of the W cowanf group.
Diagonally hatched arsas represent hght eoloration which s dilferent from the normal bloish or
prevish (exvoptionglly sreenish- _'-,u._llw.i.,j spols And markings on the hlack venter A further differen-
tiation of the light color was not undertaken, parily because w many preserved specimens the calor

1= largely faded. he diagonally hatched arens thus comprise orange, vellowsh, and Light brown areas

as well ws the Nashmck arcus of some species which i hife are vivid red
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Manielia baroni
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= pree — e
MNHN 1933247 MNHM 1994 1805 MNHN 1936 41 MNHN 1872776 ZFMK 28870
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Mantella crocas

e Ty

MMHN 1973 528 MMHN 8582 PMNHN 1873 525 LFMHE 02746 ZFMK G2T64

Mantella bemhardi

Manieila puichra
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ZFMK 62258 ZEMK 52122 GoAW B Venors GLaw & VENCES o, an aE

ZF MK 55154 ZFMK 14327 ZFEMK 14326 ZFMK 56153 Gionve & VENCES
(1954 fyg. 331)
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Fig. 9. — Distribution maps of Maniello species as distinguished in the present s Posittoning of
localites i the maps 15 only spprosimate and mainly based on BLOMMERS-SCHLOSSER & BLANC

L1991y,
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KEY T} 1HE CURRENTLY KNOWN SPLCIES OF Mantella

The fellowmng kev should allow identilication of all currently known Maniefla species by

their live coloration. Examination of hoth dorsal and ventral patterns is necessary [or u
reliable identification. Where usetul, we also give morphological. ceological or bicatoustic
characters as additional identificution aids. A reliable identification of preserved specimens 14
not always possible, espectally in formalin fixed indviduals with faded patlern contrast, and
i hybrid or rare intermediately eolored specimens,

kx

Ld

b.

-

Ventral surface of hindlimbs partly or completely arange, vellow and/or red 2

Ventral surface of hindlimbs black with blue. whitish-blue or preyish markings. withou
orange or ved elements . ... L. 0 R T e 12

Darsal coloranon uniformly green. yellow. arange or reddish, wilh only rudimentary,
Caspersed BIACK BIEMBNLS . oot st s e s e i e e 3

Dorsally with distinet black or dark brown elements, often covering the largest parl of
dorsum andfor fanks . f

. Ventral surface generally black with light markings, at least with some distinet black

PHREENS - s e R e T

Ventral surface uniformly vellow or orange

Flank blotch area more densely covered by green/vellow than remainin o Nanks: fashmarks
present. .. T e —" M. madagascariensis, vartable morph
Flank bloteh area not more densely covered by greenfyellow than remaining flanks:
horseshoe marking and flashmarks present. ... ... ... M. crocea

Ilank bloteh arca more or less densely covered by greendyellow than remaining flanks;

horscshoe marking and Qashmarks absent ... ... ... M aff. byrons (Andringitra
Black pigment absent; skin often with a translucent shade. ... oo M awrantiaca
Black pigment present on tympanum and around nostril; skin without {runslucent
T el R i RO corevnee Mo milatyimpdman
F RO DEPIPe TIECIETM « v v i i i e i oo 0 e sia's B b o 7
Fremal stripe absCnl, .o oo i
Flank bloiches present. often integrated in an irrecular network pattern of green/vellow
and black ......... SR R b A P M. nadaguscariensis, variable morph
Flank blotches absent; Nanks anteriorly black. posteriorly of same color as
= R A e ot .M. oerocea
. Horscshoe marking present, chirp ortmllealls. .. . i 0
Horseshoe marking absent; simgle clickealls. ... ... .. ... . ... ... 11
small species {adult VL 18-22 mm); IMT small; Qank blotches very small, lunks thus

nearly uniformly hlack: dorsum grey, with sharp but little distinet dorsolateral color

BRI = st it i i ] D B e R R B L o s M. bernbrdi
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Larger species (adull SVL 20-27 mum): IMT large; Mlanks black wath large yellow, grecnish
ot blue Supk Blolehes . . o s o £ S SRR W SR S | ()
0. Dorsun. and especially dorsal head surface, brown, with a distinet dorsolateral
color border to the hlack fanks; femur ventrally generally without redforange
ero 1) PR O Pt ORI R B it M. pulchra
Dorsum and head surface black (sometimes with greenfvellow); femur ventrally generally
with red/ordnge Patlerng, , (v o verrniis i enrin s vens rrsiosas . M. madazascariensis
11. Dorsolateral color border present; Mank blotches small, beige; hindlimbs dorsally
2] 4 3271 | P SR St PR LRI S M. laraldmerer
Dorsolateral color border absent: flank blotches medium-sized. generally red; hindlimbs
dorsally black withred . ............. P | e LR
Dorsolateral eolor border absent: flank hlolches large und vellow or greenish: tibia, tarsus
and foot dorsally orange with black ... ..o, M. haroni and M. afl. baroni
12

12, Fremal stripe and horseshoe marking absent. ... ...oooooiiian i
Frenal stripe present; horseshoe marking generally present ... M. hetsileo group, 14

13, Throat generally uniformly black, without or with very few light markings, [lank blotches
absent: fingers and Loes with largely expanded terminal disks; double click calls; partly

arboreal Babil% e oevit e sy T — N— M., laevigata
Throat black with light markings: flank blotches present: fingers and toes with moder-
atelv expanded terminal disks; single click calls: terrestriul habits, .. ... M. migricany
|4, Flanks anteriorly black, posteriorly greenish, no dark crossband on tibia. .. M. viridis
Flanks anteriorly black, posteriorly brownish-red ... .. .. I ——— M. sp. ]
Flanks generally uniformly black ordark brown. ....ooooooiiiciiiii e L5
15, Dorsom brownish; dark crossband on fibia present. ........oooiiaiii M, betsilea
Dorsum vellowish; limbs blue to grey, dark crossband on tibia absent. .. M. expectata
Dorsum vellowish; Bmbsbrown . ..o . M manery

DIsCUSSION

R EIIARILITY OF PUHLISIIED DATA ANTI TREATMENT OF “PITANTOM NAMES

During our survey of litevature for the present paper, we became aware of many Crrors.
especially regarding locality data. Furthermore, we noted that during the last years, hobbyisls
increasingly published unreliable or fantasy data on distribution, behaviour, vidrlation and
reproduction of Mantelln species. With this stalement, we do not want to downgrade
publications of amateur herpetologists to Mantella knowledge in general, Several impmmn_l
contributions were published e.g. by Zimmermany (1992, 1996a-b), Meteg (1975, 1950, 1086
and STANISZEWSKD (19988), among others. However. distributional data such as those of
UnFriED (19871, dats on reproduction such as those of Le Berge (19930 M. lueviguia tadpoles

Vonens, Graw & BOHME

L
L

Table 5. — Phantom names of Maniella forms, therr identty and current status, Additionally, the
following phantom names (with clear mention of their conditional status) were listed by
STANISZEWSKL (1yyBak Mantelly spezei, Mantells crocea caleis, Momella verronigue,
Manrella mlar. Mantella mangabe,

MName IIistory of name Taxonomic stalus MNomenclatural status
Mantetla “mysterioya 10l used amy more N mmiugu:.'.c'ura'eg.';f.r. conditional name
BARTLETT, 1963 “varable morph™ {nol availahle)
Mantedla nasura 3p.. not used uny more M. madapas mr;‘@@jf, nomen nudum
CLARK, 1994 “varmble momb” inot available)

Mamtelln auraniaes rubri
Staniarawsk:, 1996

narne used 1n several T oo
: TI0 of Manielin
other hobbyist ey : avatlable name
Frmriac |

nublications '

Mantelia gurantiaca |  name used 1 several —
milotympanum ather hobbyist f flraem zvailuble name
alantscewsk, 996G pubhications AR

name used in several
nther hobbyist
publications

“Mawntella praropez "
STANISFREWSKI, 10406

Mantella meanery, condihional name
described herein (ot available)

’ G g rarme used in s veral
Manello “marofezy™

Mantella manery, condiiional name

other hobbyist
Gy7 J i -
LARSEN, 1997 publications desenbed herem {not available)
Muanteila “negr "'i't:fmu: name net ver used agan Mamefla nigricans conditienal name
LARSEN, 1997 (1o avinlable)

developing within two weeks), habitat data such as those of STANISZEWSKI in his 1997hA
booklet (g, Muantella vroceq and M, cowani occurring 1 lowland forests), and lists of
assumed new specics as given in CLARK (1994). lack of any reliable duta basis and must largely
be scen us inventions of the authors or their informants. Especially the work of Andrew
CLARK (1994) must be read with extreme caution in this respect. S0, the miormation of a
single specimen collected at high altitude on the Marojesy mountains which belongs to 4 new
specics and possibly new genus, quoted by CLark (1994 12) as personal commu u.iuitinn of |,
NussBaUM. 1s false; in fact. no such species was collected, and no such information provided
o A CLark (Nusssaus, in litteris 1997}, The major problem is thal new scientilic napmes are
constantly comed in these papers. New Mantella names used without proper descripiion and
type designation [or the taxen are here referred (o ag “phantom™ names,

As discussed in the corresponding sections and summarized in tah d, most phantom
names used until now are nomencluturally not available since they must regarded 4s nomina
nuda due to the luck of a diagnosis, or as conditional names due (o the usc ol guotation
marks. Unfortunately, this does not apply to two of the names coined by STANISZIWSKI

1.' *J'Jﬁ}, M. atirantioca vubra and M. milorvmpanum, which are stabilized by lectotvpe desigma-
Lons in Lhe present paper. ‘ )
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As a conclusion. editors of hobbyist journals should not permit their authors usage ol
new scientific names to name undescribed or undetermined morphs unless the names are
accompanicd by a formal deseription and type specimens are deposited in a publicly avanlable
scientific collection. Instead of phantom names, authors should be advised o reler to
unknown morphs with numbers, letters or localitics in quotaton marks (2.2, Manteila sp. AL,
Manrelio sp. L Mantefla sp. " Marojezy ™),

According to the official imformation available in December 1998 on the 1CAN webpage
(wwwoicrn.org), the lourth edition of the Cade will melude the followme regurements [or new
specific numes proposed aller 1999 Lo become available (slightly shortened in the following):
(1) the new name must be explicitely indicated as being new (preferably by a term such as “sp.
nov.” ), (2} the desenipron will have to in¢lude the exphal lxation lor it of & name-bearing
tvpe (a hololype or a syntype seres); (3) when the name-bearing type of a species-group taxon
proposed after 1999 consists of o preserved specimen or specimens, the proposal will be
required to include a statement naming the collectionts) in which the name-baurnng type 15 1o
he found.

Bascd on our experiences with Manrella phantom names, we strongly support these new
requirements (as compared o the third Codie edition currently in force) to valid specics
descriptions. which will at least avoid "accidental™ taxa desenpuons m hobbyvist journals and
pel dedler lists i the near Tuture,

SPRCLIIC STATTIS

It must be stressed that the taxonomie status of several of the species as defined in the
present paper is not vet totally clarified, This concerns M. mianery, for which basie data on
morphology and vanation are lacking, the species of the M. anrantiaea sroup which appear to
be very similar genetically (VeNcEs etal., 1999%), and M. pufchrn which may be a subspecies
of M. madavascariensis. 11 also concerns M. all, arond; B, Nusssaum (personal communi-
cation) collected specimens relerable Lo this form at a lecality south of Andnngitra.
confirming that it occupies a range between those of M. baronr und M. haraldmeierr. The
specilic status of these and the remammg taxa of the M. conwani aroup (all apparently
distributed allopatrically ) must sull be confirmed. Specimens with intermediate color patierns
arc known which possibly are hvbrids of M. baroni and M. cowans (personal observation), and
(thers which muy represent intermediates between M. baroni and M. migricany (speeimens
rom Zahamena and Folohy; see section on M. baroni).

Cenerally, more detanled data of the species” distribution. variability and genetic differ-
entiation i contacl (hybnd?) zones are necessary, Some avanlable data, however, already
indicale a substantial amount of differentation between the taxa mentioned above, so that
attribution of specitic status to them seems currently the most consistent hypothesis. Our
proposal to consider all these [orms as distinet species is based (1) on several biologcal
indications, and (2) on practical reasons,

(1) Arguments lor the specthe distinetness between M hareldmerers, M. cowani and AL
harvonr are [a) the chromaosomal dillerences between M. harosid and M. fivaldmeier! (IMTNTAK ct
al.. 1998}, (b} the morphological differentiation of M. cowani (personul observation), and (¢}
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a relevant genetic differentiation between M, baroni and M. cowani (VENCTS &t al., 195956). The
specific status of the closely related, probubly alloputric forms M. medasasearionsis and M,
pudeivra 18 currently only corroborated by colar differences and by a uurt:a-m penetic differen-
tation detected by allozyme electrophoresis (Vences et al,, 19995), but it i.-.'-m‘nm be excluded
that AL paedelir s in fact o northern subspecies of M, middagascariensis. The very low genctie
dilferentiation between all three species of the M. awrunticea aroup (VENCES el ul,, 19995;
determned by allozvme electrophoresis) us well as the rather large color variability of Af,
crocea would support their status as color morphs of one smgle species. However, (a) the
status of crocea as separale species was corroborated by chromosomal differences to @iran-
ticed (PINTAK et al., 1998), (b) relevant chromosomal differences were also found betwein M.
aurantioea and M. mdotympanum (G ODIERNA, personal communicution), and (¢) hybridi-
zations m captivity between M. awrantioca and M milos vrzpamain resulted in less vital
olfspring than simultanecusly reared young of M. agranticed ( persomal observalion)

(2) Manietls specics are altractive animals which are often kept in captivity and traded in
rather lurge numbers (Briwa, 1993; Gorzvi A, 1996) 1o gEl in Overvicw of the extent of
lra.ldr: and possibly necessury protection efforts and teade restrictions, i1 is often useful Lo hve
scientific names which can easily and reliably be ussigned to forms with a cel Lutn, characrer-
istie coloration. For example, M, aurantiacg as presently defined has been n the center of
canservabion efforts and discussions on trade resinctions (c.o. ZIMMERMANN, 1% 6¢), and the
melusion of M. croceaund M milotywipamon as unior synonyms (respectively their posterior
resurrection, since detailed future studies will possibly corroborate their qpu:ciﬁc distinctness)
would cause confusion in conservation organizations and administrations, as for example in
{'ITE_S authorities. These practical considerations are an additional support [or our decision
Lovassign species status (o all currently distinguishable Maniedla Torms

CiOR VARIABILITY

_ Our results allow [or a lirst time to deaw definitive statements on in trapopulabiomal color
varubility in Muanrelio species. Earlier unalyses (c.o. CGume, 1964 fig. 2-6) ure confusing in this
respect since they mixed several populations. belunging to dilferent species, (o dcmun‘.;'!rum a
presumed large vanubility in single taxa. In the [ollowing. we first summarize the eurrent
knowledge about intrapopulational color vartbility, and subsequently the known variability
among different populations of the same species, Finally, we discuss deviating color morphs
without reliably known localities

Codar and patieen variability within populations

HJ.Acmrding tor our daty, dorsal and ventral eoloration is rather unilorm within
populations of M. farons, M. betsilen, and also i the one population of M. auvantioca which
we observed i the arca of the Torotorofotsy swa mps —{(2) A shight variability 15 known in Af,
feevigara (Nosy Mangabe population), mainly regarding the postenor E-Z'{[Eﬂﬁiﬂl'h of the
yellow-greenish dorsal color (Graw & Venees, 19920), In M. huraldmeieri the cxlension of
Mank blotches can vary between individuals (hg. 1) — (3) An importunt variability is
observed in the dorsal pattern (extension of yvellowisliferesn color) ol M nigricany | M.-amjur_.,-
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MNHN 1973.307

o

Lo

MMHN 1973.505 MNHN 1873.511

Fig, W), — Size variation of flank blotches in Mantella biraldineieri from the Chaines Anosyennes, | he
darsoluteral color border is not sufliciently recognizable in the figured specmmens and is therefore not
mneluded im the drawings

population: see fig, lg-h). In M sp, | from Ankarana, the extension of the fiery red flank color
is very variable (Vences et al., 1996). Even morc extreme variability 1s found in the dorsal
pattern of M. aff, hareni as 11 is corroborated by MNIIN vouchers which reliably were
collected al the same locality, — (4} Toa httle 15 known for reliable stalements on intrapopu-
lational variation of the remaining species,

Codor and pattern variability amang papuiations

(1) According to the exisung data, differences are rather low between populations of W,
haroni (sec alse DavLy et al., 1996 and Axproong, 1993) excepl [or the deviating speeimens
[rom the localities Folohy and Zahamena at the probable northern distribution edge. Sumi-
larty, no differences are known between M. Juevigaly populations.  (2) Slight difterences are
known in M, beisideo; the Kirindy population differs from the cast coast and Sambirano
populations by reddish brown crossbands on the hindlegs. and a lighter leg color (VENCES et
al.. 19963, — (3) Too few data are avaalable on most other species; @ high varahility among
populations may be [ound in the M awranticca group when more extensive licldwork 15
carried oul on these species. The same istrue lor M. madagasedriensis (see below), inwhich the
ohserved high variability may also be due to intrapopulational variation.

Culur and pattern variability in specimens without reliable locality information

(1) In some cases, deviatmg colorations have been observed in single specimens. One M.
laevizaiy specimen from the pet trade had brown imstead of black legs (Guraw et al., 199%). -
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M. madagascanonsis lectotype M. madagascanensis
MMNHN 18095.276 MMNHN 1935416 (paralype loppe)

-

A
-
Ul

M. madagascanensis
LMK 62741 (left)
ZFME B2T40 (right)

- &
- .
: L '
'..
M. baront M. aff. baran :
MMNHN 1991.1805 MNHRM 1997 1804

M. haraldmeien - M. cowani
MMNHMN 1973508 MMNHN 1973 528

i1 —_l"'alL::Tn on pasterodorsul Femur and koce hollow 1n the lectotype of Mantella madavaxcariensts
and 1n severul Manrelfu species which oceur in the Eastern, Central and South-Eastern Reeions of
Madugiscar The pattern of the lectotvpe clearly corresponds best 1o thut of the pa r,-i-_s,ph-;; of Af
lupped (Lo be considered as junior svnonym of M. midtaeuscurienyiy) gnd o other hp-:w-meu:: l'u.-_“-‘q;
considered as M. madagaseariensiy. The dotred live an the ferur ol the ZFMEK spectmens marks ll.u.-
I_:~._|'|il| peolor border betwean velliw (abave) and arange { below ) which is onlv L'i!-hﬂE‘ i Lifes or ..-.h1.1r1]-,'
after preservation. Regarding dorselateral color border of M. jaraldnwieri. ses caption ol fig, 10,
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M. madagascariensis lactotypa M madagascanansis
MMHN 1885.276 MBHMN 1935416

M. baron! M. aff. baroni
MINHN 1981.1805 MMHN 19911804

-
' !
v s |
\
M covean M. haraldmeier!
MMERN 18735258 MMHN 1973, 5408

v

11
ﬁl
= 73
.
;"“ L

M. betnharadl
ZFMK 57164 (holotype)

<2

I'ig. 12, - Venrtral pattern on femur and tibia i the lectotype of Mantelfa madagaseariensiy and in several
Mantelfa species which ocour in the Eastern, Central and South-Fastern Repions of Madagascar
The pattern of the lectotype cleéarly corresponds best to that of the paralype of M foppe
(MINHIN 1923416), but not 1o M bermhardy which has a ventrally uniformly fight femur

Vinces, GLaw & Borme (1

(2) Speeimens with intermediate colorstion (possibly 1 some cases due to hybridization) are
kuown between M. harons and M. covani (personal obsarvalion), and her'.-,-'-een M. nigricans
um‘lF M. bavani (specimens from Folohy and Zahamena), Also, A :.r*rucw.l specinens ':Il r‘c.knnwln
which have a nearly unilorm (greenish or yellowish) dorsul color, with only remains of a durk
venlral pattern, and thus appear very similur to M. Wl vimpanton (Glaw & ‘u"];‘?«n::'r'-‘. r~'.u;2|

(3) Dary et al, (1996) were right in stating that information based on BpEClUnens 11'431-_:1-111..:-;;*1-
trade should be seen with caution, but large series of specimens seen in the cages of tFn.; ~ﬁ1ﬁc
dedler at the same time (personal ohservation) allow, in our apmnion, the uuncjugju_u ol
mportant 1-':t_|'1'_r-11‘=i Lity {dorsally and ventra Uy ) in M. madugascariensis. Whether this va F-I.'ll'li]j Ly
15 h.uh'cr::l different uniform populations, or within sinale variable populations, cenmot be
decided at the current state. ‘ o )

Clatises of varigtion

As i dendrobatids (Myrrs & Dary, 1983), the evolutionary mechanisms causing the
cbserved 1rl1|r;ﬂm;ml_-uiu_mul variation (contrasting with the uniformi Ly i other ]_mlel-L-]!..im;r:b in
some species are not yet understood. Considering the presence of skin alkaloids in Mirtella
(Davyetal., 1996), their coloration can be seen as la reely aposemanc, Itis thus possibly subject
Lo strong p redatory selective pressures, and phenomena of Miillerian mimiery, which -s-uer;'- T
be exceptional umong anurins (DUELLMAN & TRUER, [983), may alsa he im-':wlwd |

SYNTOPY

According to the data presented hersin., the followi ng rehiable cases of syniopic occur-
rence ol diflerent Manielly species are known (the possible syntopic acel |-'1'|:u-.':: of
M. expectata, M. betsileo and M sp. | near Morondava needs conlirmation): | Ly M. haromii M
pulchra (An'Ala: ANpRroNE, 1993, Daiy et al., 1996; persenal vhservation); (2) -H- ."'.':-.'J':;'.r.';".":’lef.
adugascariensty (Vohiparara, personal observation: Ningarakely, based r.;n L -'#H-'-i
vouchersy (31 M. pivricansiM. laevigata (Marojezy, Camp 3 [_'-lwﬁmmr uhqerk-';mﬁn b
(2 M. faevigaid M. manery | Marpjezy, Camp |: pei‘&ﬂ-:lail observation); (3) M r'.u..:-"vr'wm.'-"-“ |
e';:;.f;;’."n'-- (Mananara: DaLy et al., 1996): (6) M. bessiloo! M. milehra {Mananara, DAL‘l ot :.-1! |

20, :

|L.15 t'E|1h'tJ']~'.;_lh|C thal these few cases all refer to specics ol different SPLCIES IrOUps
vecurnng syntopically,. On the other hand, in severg] LToups the species appear to be
allopatrically distributed. This 1s most distine in the Af et group (see He. ¥). Also the two
Lexa of the M. madugascariensis group seem to he distributed in an allh}p:uri.u north-south
paltgru, whercas the species ol the M. auwranticed group are probably distributed ‘p--1r-1-
patrically m swamp forest and rain forest areas in the east Only in Lhe M. betsiloo grol L-ilrr:
the areas of different forms (M bersiten, M spa 1, M ;:-.xlm'-_'n.'r:n known to n.w-:r[a;: 1 i{:] |i1|‘11
known whether in these overlap arcas the distribution patterns are al least locally of -r:!c:;n:
syntopy oralways of purapatry o h



62 ALYTES 17 (1-2) Vesces, Graw & BOHME 63

In contrast to other terrestrial vertebrate groups as the dwarf chameleons of the genus
Brookesia (see RaxworTHy & Nussgaty, 1995), the northern biogeographic regions (North-

Table 4. — Regional endemism in Mantella species, West, North, Northérmn Center, North-East) do ot appear to be a diversity center for
. _ Munitedla (as compared to the Eastern Region; see tab, 4). All six species groups delined hereim
Region Number of speciey Numher of endemic species Endemism have representatives in the Eastern Regon, whereas only three (M lacvigwia group. M.
South- West 943 — 0 %, hedsilicel aroup, M. cowanr group) have representatives in one of the northern regions. The
West 2.3 T— = 0 %% = Eﬂs:.crn Region lmr1hnur5 al l::u:w't 1 Mantelly species, whereas only between one and four
R A e ] == - T — | 5pe-_|u are lcml:-wn tmrq cich of the m:rrthclrn reglons {six species altogether). None ol the
- o 1 _ specics groups is endemic to the northern regions, whercas three species groups are endemic o
East b 10 - R 80 % the Fast. Three species (M. vividis, M manery, M migrieans) are endemic to the northern

Center | o | 100 % ‘ regons, whercas eight species are endemic to the East
Morth-kEast 4 2 50 ':'f’-j:- i Honvever, these counts may draw @ biased picture since many species of the East show in
Northern Center i o 0 0 % 1 fact & very low genetic differentiation (Vesces et al, 19995), and some species complexes may
Worth 3 = P : 50 % | betler be seen as smgle umits for biogeographic comparisons. Counting the M. aurant e
Sambirano (N.-W.) | = | D% i ._gmup and the M n.auﬂ’ng-:.rs'rﬂr.r'f;ﬂ:m group as single umils, and seemg M. afl” haroni as closely
refated to M. baroni, reduces the importunce of the Hastern Region as center ol diversity and.

especially, endenusm of Mantella. It also s ntercsting that the northern regions are mainly
mhabited by species which are considered as relativiely busal wilhin the genus (Pinras et al..
1998, Vinces et al., 1999a-hy M. laevigata and the M. beisiteo proup, Also M. nigricans, due
to the lack of reddish ventral hindleg color, can be seen i the most basal representative of the
M. cowani group,

BIOGEOGRAPHY

Thf: almost Fﬂmpiele re-examination of the historical voucher gpcummns'land review al
recent field dutu i the present puper enabled us 1o present updated distribution maps. Hic

J
1

resulting distribution patterns of many specics, especially those of the M cowani groug
very different [rom those presented by Busse (1981) and BLOMMERS-SCHT 88 & I
(1991).

CONSERV A TION

Among the anurans of Mudagasear. and beside the tomato frogs (Dyscophus antongili
39#11 anine(i). Mantefla 15 certainly the group most attractive to the pet trade. According to
BEIRA (1993), 2 10tal of 10597 Manrella specimens were legally exported from Madagiscar in
the first hall” of 1990, Mantella specics have been subject of discussions on trade restrictions
‘H& ETT ESinclusion. During several vears, Maniella aurantioea was the only species included
. fﬂF'EHEE‘ regulation (appendix 2) due to iy assumed restricted distribution and vulnera-
B In 1997 inclusion of several other species (ML furatgmeiers, M. bernhardi. M. cowani
-”- Pl'rlﬂ'i'-"!.vl wits discussed. Also, Manrella have been used as key species lor the justificalion
SEApnsion or implementation of natural reserves (e.o. ZIMMIRMANN, [996),

All Manielle species are exclusively distributed on M adagascar and its adjacent *P
{Nosy He. Nosy Komba, Nosy Borahu, Nosy Mangabe), Records of Mantella species o g
Reunton sland (TooMmneT, [889: Guipg:, 1964) or the ﬂey&:h clles (STANISZEWSKL, 1997h) are
nut corraborated by reliable voucher specimens, ang must be considered as wrong.

Maost Mantella species inhabit areas of lropical rainforest but at least three species (Al
expectioty, Mo betsilen, Mospe 1) are known 1 rom arid reeions m wesiern Mﬂd_:"
Although there are no reliable altitude data for most Joealitios, it can be stated that tREXE
mostly in-between sea level and ca. 1000 m altityde. Omnly M. cowaniis known 10 ALy Al
higher altitudes (Ambatodradama: 2000 ). |

e basis of all these discussions were the published distrbutional data and species
o ORS as well gs some unpublished reports. For statements on vulnerability by excessive
B or hubitat destruction, and identification of conservation priorities, a comparative
pe enb ol the status of all Munzella species is necessary. In the following we analyze five
SSERenL factors which may influcnce the status of Mansella species,

According to ANGEL (1942), s modified by Ry oo (1971), GLaw & Vences (1978
RaxworTHY & Nussgaust (L995), Madagascar wa. herpﬂtﬂgﬂﬂgrﬂi‘*hi”ﬂﬂ'—* divided intoH
Eastern Domain and the Western Domain, each consisting ol various regiIons. Thﬁ:-- : o
Domain contains the Western and South-Western Ragions, the Eastern Domain 0fEZE e i;l:dﬁt:ngm;:m. al distribution of the species. -~ We estimated Lhe extent of the distribution
South-Eastern, Tastern, Southern Central, Cobtabrar. " NarihEasti, Hurlhl?f-ﬂ* Centra T 2 the density by which it is papulated by a certain species by the total number of
Northern and Sambirano (North-Western) I{Egiuns.‘ Here we follow the delimtiiSEg 1ot K8 Known and the la reest distance in Kilometers between two loculity records attributed

regions in the map 3 of GLAw & VINCES (1994 ERESPecies. Specivs can be classified as follows: (1) common specics with a lares distribution
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area (= 10 localitics, and = 400 km distance between the most distant localities): M. betyile,
M. bareni; (b) more localized species with a large distribution area (< 3 localities, = 400 km
distance)y: M. sp. 1, (©) relatively common species with a moderate distnbulion area
(= 5 localities, 100-400 km distance): M. laevigata, M. madagascariensis. M. covwani; (d) more
localized species with a moderate distribulion area (< 3 localities, 100-400 km distance): M.
expectata, M. pulchra; (¢} species with 4 small distribution area (= 3 localities, 50-100 km
distance): M. nigricans, M. haraldmeieri, M. awrantieca; (1) localized species which are only
known from one or two localities (distance < 50 km); M. manery, M. vividis, M. beynhardi, M.

crocea, M. milotvmpanum.

(2] Nrmber of narure reserves and protected areas imwhich a species &y known to ocenr, — Al
present. Lhis 1s known to apply to the following species and localities: M. betsileo, Tsarata-
nama, Mananara, Masoala, Lokebe, Manongarivo, Isingy de Bemataha; M sp. |, Ankarana:
M. expectata, Isalo: M, manery. Marojezy: M. lacvigata, Mananara, Nosy Mangabe.
Anjanaharibe-Sud, Marojezy; M, barons, Analamazoatra, Mantady. Ranomafana, probubly
Zahamena: M. aff. harani, Ivohibe: M. algricans, Anjanaharibe-Sud, Marojezy, probably
Masoala; M. haratdmeieri, possibly Andohahela; M. madagascariensis, Ranomatana: M.
mulchra, Mananara; M auranticeq, nol yet known from any protected area (would occur
within the limits of Analamazoarra 1f' this reserve was cxpanded as supgested by ZIMMER-
MANN, 19064,

(3} Restriction of the spectes to primary {forest) habitar, — Field data are lacking or
insufticient for most Maniella voucher specimens exanuned in the present study. However,
some authors give reliable habitat duta of Mantelie species, which are here combined wath our
personal observations, Species which are until now only [ound in primary ramlorest are
Mantella leevigara (localities Nosy Mangabe, Marojezy: personal observation: Anjanaharibe,
Tsararano: personal communication of F ANDREONE)., M. baroni (several localities;
Anpreonr, 1993 Davy et al., 1996, personal observation). M. faraldmeieri (pristine and
degraded primary forest near Nauhampoana: personal observation), M. sigricans (Murojezy,
Tsararano, Anjanaharibe; personal communication o F. ANDREONE and personal observa-
tion), M, manery (personal observation). M. madagascariensis{ Ranomalana, personal obser-
vation), M. puleiira (several localities; ANDREONE, 1993, DALY el al,, 1996, personil observa-
tion). M gnrantiacs (swamp forest near Andasibe; personal observation, ZIMMERMANN et al.,
1990, M, crocea (swamp [orest; Dary et al., 1996), and M bernhardi (asmgle specimen found
in devraded primary forest rests near rice fields; personal communmication of F ANDREONE).
Species known from more aridd forest are M. pirddis (personal observation at Montagne des
Francais; see also Davy et al, 1996), M. expecrata (Isalo; Daly et al., 1996) and M. sp. |
(Ankarana; personal commumeation of 1 Koucer), Only M, beisileo 15 known (o oceur
regularly outside primary habitats (personal obscrvation on Nosy Be, Nosy Komba, Nosy
Boraha and near Maroantsetra). For the remaining species, no reliable feld observations are
available to us; however, it 15 1o be expected that M milotympanion 18 restncted, as M.
arantioea, o swamp foresis,

(4) Extent of trade of the species. — Although trade statistics do exist, a comparison of
numbers of traded specimens between species is not possible due to taxonomic confusion i
the past. In many cases, 1t 1s not possible to state which species actually was traded under a
certain name. Therefore we prefer to summarize our subjective impressions made between

Vences, Graw & BORME
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Table 5. - Conservation status and trade of Mantelia species, For each species we gives the number

of known localities; the maximum distance between the most distant known localitics
I+ 20 km) measured on a 12,000,000 muap | Carre routicre, Foiben Taosarntanin’| Madagasi-
kara [Institut Natonul de Géodésie et Cartographie, Mudagzscar]) 85 very rough ursl'mm?e ;t-r‘
Lthe disrrtbution arca: Lhe namber of natuees reserves in which the SPECICs is known Lo oyeur; 11s
known n.-aall MCton o prmaey forest habitat (+ restricted 1o primary forest; - not 1"¢;-.lm:teci hl.n
primary lorest). the frequency in which we have seen it in trade (only our subjective
mmpressions between 1990-1997: - not exported o relevant numbers, exported, ++ oflen
n:xpm'tgd]: and the potential attracriveness for hobbyists and the pet trade (+ not wery
ET!IT-:HJU‘H{', Chalimictive, 4+ very attractive). Status is coded as follows: OK. nol threatened,
CT, commercially threatened (potential danger of overcollectin & oxists at least locally), R‘
rare; K, msufficienily known; |, mdetermmate; V, vulneruble. Rescarch needs e ;:1:1{]}121 .3,:.

lollows: 1, distribution; 2, tuxonomie status and validite: 3

- % =

varianon: 4, habitat

|
= | MNumber ol Maximum | ember | Restriction Researcl
Maeededla smeoi . y i
' JICCILE localities | locality dlistance of | opnmary | Traded | Atractiveness | Status I
[T R forcsat okl
A hefuilen : 17 (1R} RAD 12200 ki n + + VK z
M sp. 5 [ 260 jm T | = I K 11
i T i v .. 2
M viridis ) = M km ] {+]) i I R ]
A expeta s i Hkm | {-i ) £ +++ i Iod
i 1
A meanomy 1 RRTT L -+ - =+ K L& 34
AL dwevigarg 5 A km 4 + + =+ CT e
B Ml mgr."r:r_;n.': E) i km 3 I = i L‘l'. ;)
M. haraidmeipr a] S0%m 1" i . f [ :
M, daron! 1618 420 km {4 +4 — i1 :
Af. aff, baronj I L Kt ! f - i Il: 1, 23, 4
M. eovaiami 5 | &4 bemy i " » e B 1- ;_ _1,14
i | ¥ i |
il M, Derasardi | 0 km o i 2 - i L + 4l
M maledw 3 3 km l + + CT EII 1
A misdapascarivaye | 3 2000 Kt I + - - —_ L-"T 1,-4 ]
A crocea 1? : Uhkm L +1 - . | ; 2 3,4
M Gurantioce 4 a0l km o - +1 - W | il "I
AL mlstimpunnm i 0k £ Y + = i 1 11: 4

| 2] un.d 1997, In these years. we monitored several tmes the exhibitions of specialized per
dtfﬂ]ﬂl's I Germany as well as in Madagasear, and thus got some indications on extent of | rude
of certain species which are summarized o b 5. Our mmpressions are relatively well in
accordance with the data of Gorzis (1996), who reported the incidence off Manrella Species
amang @ sample of 69 European hobbyists: M. awrqniigea, 159 % M maddagascanicnss
(probably partly referring to M. haroni) and M, trocea, 14.5 Yo each: M. cowani | phnssrhlv also
largely referring to AL baronior M. maiagascariensis), 116 M. pulcfira, 4.4 %5 M. I«'T.;'-.!'J'-LFE'.';'
2.9 % M. betsiteo and M. haraldmeieri, 1.5 %, Also the list of BEHREA (1997) of Munﬁr.’."c;
exported in 1990 from Madagascar does not contradict our observations: M, aurantiaca,
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3003 %o M. vicddis, 14 Y ML betsilea, 3 ' M. cowani (probably largely referring to M. harons),
29 % undetermined species, 23 Y

(5} Patential subjective attractiveness to hobbyists, estimated by amount of colorful
pattern and mnterest of breeding iology (in M. laevigara).

To summarize these data, we rried to assign status categorics to Mantella species. We
followed categories used in the buropean CITES regulations (Anonysous, [996), excepl the
category CT ("commercially threatened ™) wlich we used in o modified way as specified below,
and Lhe abbreviation OK which we used for non-threatened species,

(1) OK (not threatencd ), — Kot threatened at present is M. bersifeo, which has a low
allractiveness, a very large distnbution area, and also occurs outside primary {orest

() K (insufficientlyv known ). = M. manery and M. all. havoni are expected t belong to
une of the cateporics below (probably R), bul basic informartion is lackine. M. sp. 1 does not
seem to be threatened at the moment due Lo ils low attractiveness and apparently large
distribution area; this species, however, may be more locally restricted than M. bersdlen, and
more dependent an a threatened habitat tvpe (dry forest). Also in this case, more data are
needed.

(3} CT {eommercially threatened ), — This category 15 here used tor species which may be
locally and potentially affected by overcollecting duc to their high attractiveness. hut which
are nel yel Lhreatgned in their whole distribution area. In this calegory, we include M,
faevigata, M. nigricans, M, bavoni, M. pulchira and M. madagasearicnsis,

(4) R (rave ). Species with restricted distribution areas which are not yvel vulnerable or
codangeree, but are al risk. In this catcgory, we mclude M. viridis. M. cxpectuta and M
CvEI.

(31 V' (viddnerahle ). — Species likelv Lo become soon endangered by extinction i eiusal
factors continue operating. At present, we only include M. aurantiaca and M. bernhardi in this
category.

6) I (indeterminate). — Species known Lo be endangered, vulnerable or rare, but [or
which there is nol enough infarmation o say which of the categories is appropriate. We
include M, cracea and M. melorypmpamn in this category.

We do not yet assign any known Manrella species (o the “endanpered” calepory (species
facing a very hugh risk ol extinetion in the wild in the near Tuture), bul some species might
move (o this category witlun the next ten years,

Considermg the lick of basic knowledge on distribution, variation, and laxonoemic
status of many Manrella species. and Lhe vulnerability of several ol them (sce tab, 5), we
propose the followmg research priorities:

(1) Clarification of taxoenomy and distribution of the species of the M. awrantiaca sroup.
by detailed mapping of color morph occurrence and genetic studies along hybrid sones,
Ningle voucher specimens from each recorded locality should be deposited in publicly
available scientific collections.

(2) Habitat descriptions and mapping of M. expeciata, M, cowani and M. bornfardi.
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(3} Clarification of the taxonomic status of M. afl baroni and of Af haven! from the
Zahamena area

9 Stu.diu:; on variability in the M. madaguscarionsis group(status of M. pulohra, identity
of the “vanable morphis)” of M LA TS Cariensis ) -

(3) Formal description and namine of M. sp. |

{6) Comparative studics on the microhahitat and ceclogy of all Maniellu species,
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