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The tadpole of Rhacophorus verrucosus BOULENGER, 1893
from Vietnam
(Amphibia: Anura: Rhacophoridae)

With & figures
THOMAS ZI1EGLER & MicueL VERKCTDS

Abstruet. The external moamhology of the tadpole of Rlwcopharus verracasuy BOULENGENR,
1893, w our knewledze so far unknown, 15 desorbed from southemn North Vietnam (Ha Tinh
Fravince ), In addition, we give s survey of the Riacopherts species known =0 far for Victnam, and
summmarize the taxonomy, ecology and distribulion of B vernecoys,

Bourslassung. Die Kaulguappe von Rhacophorus verrucosus BuvLenGer, 1893 aus Viet-
nam {Amphibia: Anora: Rhacophoridae). s wind die Gutere VMopholooie der bisher unseres
Wissens nach mcht bekannen Koaulguappe von Rhacophiorus verrucosns Boubenoki, 893 aus
dern sidbchen Nordvietnam (Privving Ha Tinh ) beschrieben. Zusiitelich seben wir einen Uberblick
tber die bisher fur Viemam bekannten Rhiacophorus Arten sowie iither Taxonomis, Okologic und
Verbreitung von B verrucosas.

k& i) waords. Amphihiu. AU, Hh.‘-J{:'.J]'I|'|ﬂ-I'I-:1:1E, Rivicogiliaras verrneusy, I;;»_uj}:li e, Yielnam,

1. Introduction

The phylagenetie refationships of the Old World tree frogs of the family Rhacophoridae Hormas,
[932 have been subject ol inwensive debate during the past decades. Due W several well-detined
osteolpgical apomorphies shared with ranid frogs, some authors proposed W place them as sub-
family Rhacophorinae within the Ramdae (LAURENT 1986, Dukols 1992, oM VERS- SCHEOSSTR
19495, However, this concept was niot widely sccepred hy most other authors, who maintined the
Rhacophondag at family statis ez, Brown & Arcar s 1894 RIcTIARDS & Mooze W% Maost
recently, VENCFS & CGiaw (2001 ) proposed a modiled elassiticaten supported by molecular data,
In ther comcept, the epifamily Ranoidae comtams three imihes: Mantellidae, Ranidae, and Bhaco-
phordac. Following thns approwch, the Rhacophoridae are hereimn treated as valid family,

Within the Rhacophoridae, the penus Rfigcopdiores consists ol more than 60 large snd medium-
sized tree frog species wluch are widely distributed from India to China, Japan, amd the Greate
sunda Islands (GLaw eral. 19981 Conceming the Viemamese representatives of the genus, nume-
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rous questions remain unsolved. Accordmyg to INGER et al. 1999 and Ortow & Ho (20000 the Lol
lowing Rhacopheray species are cumrertly recognised from Vietum: R, meamensiv Saird, 1924,
K. uppewmdic aletus (GUnTHER, 1TRIR), K. J’;ufr.rhur.r;rw Iniis, Onan by & Tranevsiy, 1999, % Dipie-
feettes AL 1927, N caleanens SmimH, 1924, & t'_lt'i'nrullrn;;_;.'r.', INGER, ORLOV & Darbvsky, 1999,
R, erodepfer SMUTHL 920K refawardin? (SCHLEGLL, 18371 and R, verrncesis BoULpnaes, 18RO, The
tecord ol 8 Demcrclatas (PETERE. | 86T} Trom south-centeal Viemam (Tscude et al, 1999, Oprow &
Bl 20001 uppears questiomable since MAasTIEY & Steior (1998) considered the species o be
restrcled to the Phalippines (see wlso the remarks i Zicooge & Koneer 2000 1, Records of 8. convi-
reavtrey und B pegropatmanes Trom northern Vietiam (Tean o al 1951, Nouyew eral, 19947 were
consulered doubtfol (Isoer o sl 1999, According o Incer et al, (Le) the recands of the luter
Ight belong fo the species feae, OF the Rhacaphoruy species feporogus (2ic), leacomysmer anid
peveddaliv, mentionad in Novyes & Ho (1996) for Vietnan, e former curvently is meluded o the
e fieloderme (Rivadcophoris feprosay corticalis as Fhelodermea corticeliv, K leprss breilos
dv Chetodermie breoler), and fevcomvstay iy the genus Polvpedares (ORGw 1995, Iscer ot al,
19949 the third of these species. annmmenses, wus histed as subspeeics of pardaliy by BOURRET
19423, bul 1w now elevated wospeeilic rank, whereas the nominal form of pacdaliv is restricied 1o
the Philippiaes (see ulso INeFR @ al 1999} Furthermore, Nouyen & Heo (1996) List the questiona-
ble Rlucophoras species btgevgert and aoflegedi lor Vet OHLER el al. (20080 desceribed o
lurther species ol Rfwcophorny from Vietnam: B dafoiv: they also R&e the Rhdacophirns spacies
deesereirteis wnd dgripes fornorthern Viemany, Most recemly, ZiEGLER & KOHLER (2007) deseribed
Rbueopharus oclovi tor southem Nooth Vietiam, ®

Whacophoray verrmcoges BOULENGER, |8Y3 (type locality Thao, Karin Thills, Myanmar: Ann. Mus,
Giennvie, Ser 2, 13 3370 wad in the past resacded as subspecies of Rlacaphorns appendicnlats
(BoogreT 1042 Netyen & Ho 19461 However, Iacitr et-al, « 1999 and Okrcow & o (20003
regard pereeospy us speetheunl by distine from R, appendicidatas and tromea further closely relamed
species, B bivaccwlus Taveor, 1962 from Thaland. Biacephoras vérrecosus 1s known Tor nor
theastern India Myvinmear, Combodia and Viethan (Bovaeer 1992, Oprow & T1o 20000, Tn Viel
num, pecrding o BOURRET | 1942), Nouyis & Jlo (1996, Istie et al, CE9999, Oriow & Ho
(200K amad Zapc Bl & HErEMANN (2000}, the species has been collected m the nonlicm party, as
well wsom the south of the centrl region, Inoew et al. (1999 further mention large rhacophorids of
uneeriam stalus from northern Viemam (Tim Dao)s these frogs belong into the appendividatis-
Praacris-eerrnrosts-species complex and were later assigmed o K oappeadicidatuy by ORLOW &
Hio e 20005 0 species which wis known betore only from India. Thailand, Malavsia, Indonesin, and
Frvm thie Philippines (BoraReT (942, Duoer 966, Taveor 1966, Hever 1971 Inous & Tan 1496,
Das & DUTea 1998 DUneas (10861 Lists the species ol the B apprendicudatis-group in the subge
nis Réigcophapay, bul withou! mentioning verrae oy itseldl.

o the Tramework of recent Deld stodies m Viemom (June o September 1997 nd August 1o Octo-
bor [9UE see Awniier 20000 2002 for details) a wotal of 240 adult Rftgeopdionis verrecosuy were
collected an the surraundings ol the lowlmd humid forest rezerve Ky Anh — Ke Go in the South of
Ha Tinh province, southern North Vietnam For a thoroogh diagnosis of thess spacimens (compale
wlae BorrrrEr 19420 and INcek gt al, 1999), as well as foe the detailed description of their mor
phology, patermn, colourntion, bisseousties and ecology see Zuamiiae (200600 20021 From the rad-
poles collectedd duringe field studies in the Ky Anh — Ke Go reserve. a single larva proved o be
enclically wenbical witle an adult ol £ verrcosus. A the larval morpholoay of this Rliacopfion e
spectes 1m oot kmown o our knee ledpe, we provide os descrption in the following

2. Materials und Methods

The sl wdpole wus Diecd in 3 % formalin and Tater preserved in 70 % ethinol, It is depositéd in
the Staatliche Natrhistorische bmmnlun;__a._rl Dresden, Muscum far lJLlLuruIL a5 MTKD 43475
theld mumber 17 98001
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Frogs wers [xed in SO-00 % cthanal and Tater preserved n 700 % cthanol. They are deposiied m the
callectons ol the Staatliche Nawrhistonsche Sammilungen Dresden. Museum lir Tierkunde
(MTKD) and the Zoologisches Forschongsmstiot ond Moseumn Alexander Koemig CZFVEK ) Bonn,

YVoucher catulvgue numbers ate followed by tield numbers in parentheses (120 an astensk miarks
sprectmians which wre s be neventoriaed o the ZFMEK collections. (1) adult males: MTRKID 43470
(TZ 3783, MTKD 43471 (TZ 412, MTKD 43472 (T# 443), MTKD 43473 (TZ 418), ZIVK 74481

TR 1T A496-408), ZTMRK 74085 (TZ 736), ZTMRK TA486-THI88 (TL T31-743), ZFMK 73490
(T 778) £EMIK 74493 ("TASTT ) LEMK 74904 0L 940, AFMEK a4 CFZ 1004 ), ZEMK 74405
FAANT (TL "98MR3-85), TZ 738", 2} adult femiales: MTRIY 43474 (T7 445), ZFEMK 74454 (T
A1), ZEME TR0 (TL 7T ZPMEK 7449 ('TZ 820y, (3) cleared and stoined specimen: TZ 4447,
Rith oneytes and comients all the wasirrintiestingd tracts were removed from the preserved spee-
mnens and are all deposited apumlelv with field numbers w the ZFMK (for detuls sce AEairr
2000, 2002y, In the folowing deseoption tedpole keeatodont formula 1s set out aecordimg to Do
(1995,

For molecular amdyses, muosele Gassue were sumpled Troan thie tal itedpoled of tugh (frogs) of
specimens using sterilized seissars and prescrved in 98 %5 pure cthanol, TINA was extracted nsing
Cramp tssue ks (Qiagen), We used the primers 165A-L (37 - CGE OTG TTT ATC AAAAAC AT
=3 and WSB-H (3 - COG GTC TGAACT CAGATC ACGT 37 from Patimacel al, (1991 10
armphly o lagment of the mutochenduial 165 (RNA gene, Cyeling conditions were as follows:
ikitiad densumation, 90 s gt 9450 33 cyeles: 435 a0 94°C 458 5 at SA°C, 0= ar 72°C. Products wer
purified vsing Quaguick ks (Qragen) amd sequenced on an ABL 377 auomane sequencer. The
ohtained rraoment 1554 nucleotides ) was homologous o the nucleotides AKIT-1 563 of the Xenapus
fieviy mitochondnal genome (Ros @b al, HH‘H AU teey woerd winnpared usime e progran
Sequence Navigaton 1ﬂpplmd Bigsvstems ), and deposited in public dptabases. GenBank acecssion
numbers are AF2RS226 capecimen MITKD 432700 and AT285227 (adpole specimen MTKD
43475)
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Fie. 20 Adult male of Bhacopheris verrpcosus (NTKD 43470) from Kv Anh - Ke G reserve (Ha
Tinh Propvince, southemn North Vietnam?. — Phot T, X1ECLER
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Fig. 3 Dorsal aspect of the hiving tadpole of Rhacophones verrucosus IMTED 43475 in Gossenr
lLl'ﬁﬂh stege 3t seguences ol the wil mosenlanre proved w be 100 % wdentical with tissue of the
Sy NpIc |'|'|;‘I|E‘- depicted i fig. 2. — Phot T, Zircr e

Fikie & Vewcks: The tlpnle of Bfacaatitas verricomee from Vieinoi 323

Frge 4 Diragwemgs ol the lateral and dorsal aspect of the preserved (and, because of molecualar
analyses, meanwhile tzilless) tadpole of Rficcopherue vernicoswy (MTRED 43475 ) seale bar =
| e Omie. T ZIEGLER

3. Resulis and Discussion

On 1740 Sepernber 1995, durmg the wet season, a tadpole was caught by the senior author with a
(isdring-net in w muddy wayside puddle o the humad forest of the Ky Anh — Ke Go eserve in Ha
Tinh Province (fig. 1}, southern North Vietnam (area named “Chin Xai” by local people, meining
Tnine waterfalls", vicimiry of [ETO4° N 05758 E, approximarely 170 m above sea level).

Seguences of the 165 rRNA gene extracted and amphiied rom the Gal moasealatore of tis tadpole
CMTRD 23475 proved o be 10047 identical with sequences from the syntopic adult male Bhaeo
phovis verrneerny MTKD 43470 (g, 20, but distncdy diftferent from those of six other sympainc
rlucophord species (see below),

According o Gosser 190 the single tadpale of Khacephoris vervicosis was o stage 30, which
15 detined by the lepeth (L) 4 diameter (d) relanonshop of the developing hmb bud bemg L =1 > d,
As pants of the tail were used for molecular analyses. we merely can reter o (g 3. for the o ol
by and tail lenath, Orher measurements and charncterstics are as follows:
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Fig, 5 Drwwang ol thie omal dise of the tdpole of Rhacophers verrpcosas (MTKLD 434735); scale
har= | nun, — Opge. 1. ZILGLER

Rody length 6.0 mny maxdimum ady wadth 3.7 mum, mescolatuee heght at base of Gl 1,3 mns
hetghl ol il w base 20 mme body shighily depressed, widest at midbody, wider thiun hight for
seneril hody shaiape see fig 4,

Eyes direcled dorsoluterully: dorsal interorhual distanee |1 mm. about double of eyve divmerer:
nestrils roonded, direcled divsolimerally, encireled by g T mome nostil dismeter 0.2 mm: incernar
al distance LA mm:distance between eve and nosnl 006 mm: distance beiwesn nostril and 1p ol
snout sligltly longer than eve length.

Spirache sinistral, irs opening stuated slighely below pudline at o point alimost twee thirds distanes
I tip of snout 0 posterion end of bidy: directed posterodorsally: vent tbe dexiral, slightly
loseger thim hmb bods; length of imb bods each 007 mm.

Cheal dise (fig. 5) expanded Liteeally, o tolal 1.7 mm wide, ventral, subterminal: aral disc laterathy
nnd posenosrty borderned by margimal papillae; cach in the heral comers. the row of papillac iy
descendimg mowards the beak: keratinized jaw shealths about cgual in length, Bearing short,
somewhal pomnted serrabions: upper o sheatly weehed with long, <lender huaeral processes; lower
Jawe sheath Veshopped: four upper @nd hree lower kesitodont rows, with omly [es) anterion row
complets and with Test posterior row marmow v prerriptecd medially, Detaled kesodont formula
thus L:3+37 04122,

For colomr in life see tig, 3; calour i preservitive whitish-greyish with dark grey-brown 1o blackish
plementabion 4n Hanks and manly on dorsum (sec fie. 4],

Aiegel woov Wesg = Thr r:-|1['.'| [l 1 .l'l:'.'l..'.'..ll.'ll.'r.r;.l v Fevnedviay Trorm Yaetnom -:!.E_"‘}.

Fig. & Habuur of Rlacophiorns ver-
rucaviesy 1 the Ky Anli K by
reserve (Aupost 19971 where adults
and the single larva were collected. —
Crig. 1. ZiEGiFR

In the surrounding= of the Ky Anh  Ke Go reserve, o elevanons of Q0350 moabove sea level,
numerss adules of Khaeoiorus verracosies were observed mainly on the border ol orest clearngs
and an forest waysides i the surreundings of moddy puddles and ponds Cwhene abso the single fad
pole wis caught, see [ig, G), The species was less common in dense primary. foresy, swanmpy areis
ek an stream banks. Frogs sat usually in the vegetation on the eround or on branches or leaves up
tey S0 em heaght, bot sometimes dlsooop too |=2.5 01 heielt above the ground. From the end of the
ey scason on, calling ol the nesles was ususlly heard from dusk on, wsually trom the densely vege:
Lated surroundings of puddles and pomds. At the begimning of the rainy season, up o 200, up o 2.5
mm larpe yellowish oocyies were countard in disseeted females: For further ecological and bio-
neonstic data of Kacopdieruy verrucosies i the Ky Anh - Ke Go reserve wie reler o Zipoeer (2000,
2002, as well as to [NGEr et al. (1999), Oreow & Ho (2000) and Zrorer & Herpvass (2000 for
generil ecological duty of the species i Viemam,

As alrcady pointed out in detadl i the troduction, it s ool adeguately clanblied how many repre
sentitives ol the genus Bhacapheras do in fact occur in Viemam. Currently, e can be stated accord-
Nt A En 2000, 2002 and Zaraire & Kaneer (2001 that w the Ky Anh - Ke Go reserve
fhacophorny verruetsis occurs svitopically with the following rhacophorid species: Chirivealu
vittidus, Polupedates demmysi. Polyvpedates levcamvstax, Polypedartes sp.. Rlacophoris reamwardii,
and Riiaeophiores oviove. Tadpoles of Bhacephorus celove are unknown 1o science. and the axono-
e stus of Polypedares sp. has soll w be solved (for mdpoles see ZrsgLer 2000, 2002, and
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Licsia unpublished . Descriptions of the tadpoles of the remaimng rhacophorids known From the
aren can be found w,eg., Pore (19311, Boveeet (1947, HEvEr (19730, and MantHEY & (GROSS-
AR (TW9TY [Towever, 1o general, an exacl assienment of mos) rhacopbiond Farvae deserbed so far
5 nedrly impessible 1o view of nwmercus @mxonomical problems,

Tha puea; [ p:*rprr -:tﬂmrnliﬁﬁ rhal mu::]ecul;u .malwu.r-. LU lu:lp o shed light upon the avtual

11-I1:1|'I-E!':'E‘-h. provide 1111nm'l|'ll_|__L]r'|ﬂ‘t- meins 10 1ssien [hu: l::'u vae to adult stages. even after taxonomic
re-defimtions and rearrangements, They therefore provide substantial contributions o future works
on farval morphology und ceology m amphiblans,
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