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Abstract

A new brightly-coloured (olive and red) species of microhylid frog of the genus Calluella Stoliczka 1872 is described from
the upper elevations of Gunung Penrissen and the Matang Range, Sarawak, East Malaysia (Borneo). Calluella capsa, new
species, is diagnosable in showing the following combination of characters: SVL up to 36.0 mm; dorsum weakly granular;
a faint dermal fold across forehead; toe tips obtuse; webbing on toes basal; lateral fringes on toes present; outer metatarsal
tubercle present; and dorsum greyish-olive, with red spots; half of venter bright red, the rest with large white and dark
areas. The new species is the eighth species of Calluellato be described, and the fourth known from Borneo. A preliminary
phylogeny of Calluella and its relatives is presented, and the new taxon compared with congeners from Malaysia and other
parts of south-east Asia.

Key words: Calluella capsa sp. nov., Microhylidae, systematics, new species, Gunung Penrissen, Matang Range, Malay-
sia

Introduction

The microhylid genus Calluella Stoliczka 1872 comprises seven nominal species that are known from southern
China, Indo-Malaya and Indo-China (Frost 2013; Inger et al. 1999; Das et al. 2004). The genus was created to
place Megalophrys guttulata Blyth 1856, by Stoliczka 1872, originally described as a monotypic genus. With the
exception of C. guttulata (Blyth 1856) and C. yunnanensis Boulenger 1919, members of the genus tend to be rare
in collections, with most species known from three or less specimens. This rarity is perhaps due to their fossorial
habits within rainforest habitats, and temporally limited appearance on the soil surface. Perhaps as a consequence,
as many as three synonyms are on record: Colpoglossus Boulenger 1905 (for C. brooksii Boulenger 1904),
Dyscophina van Kampen 1905 (for C. volzi van Kampen 1905) and Calliglutus Barbour and Noble 1916 (for C.
smithi Barbour & Noble 1916). The genus Calluella was placed in the subfamily Dyscophinae along with the
Madagascan Dyscophus, although Vences (2004) mentioned that molecular data have failed to clarify their
relationship. Subsequently, Calluella was transferred to Calluellinae by Fei ef al. (2005), and on the basis of
phylogenetic position to Microhylinae by Frost er al. (2006). More recently, de S4 et al. (2012) reported the genus,
as currently construed, to be paraphyletic. Pyron and Wiens (2012) suggested a sister-relationship with
Glyphoglossus, on the basis of sequence data, and together with Glyphoglossus and Microhyla, forming a well-
supported clade within the Microhylinae (McPartlin 2010).
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TABLE 1. Mensural and meristic data for Calluella capsa sp. nov., compared with congeneric species. References: 1.
Male SVL (maximum, unless range given, in mm); 2. Female SVL (maximum, unless range given, in mm); 3.
Supratympanic fold indistinct (0) or distinct (1); 4. Dorsum smooth or granular (0) or tuberculate (1); 5. Toe webbing
absent (0), basal (1) or extensive (2); 6. Lateral fringes on toes absent (0) or present (1); 7. Outer metatarsal tubercle
absent (0) or present (1); 8. Pupil shape vertical (0), horizontal (1) or rounded (2); 9. Tips of toes obtuse (0) or expanded
(1); 10. Interorbital fold absent (0), indistinct (1) or distinct (2); 11. Dorsum ground colour olive (0), yellow (1) or brown
(2); 12. Dorsum unpatterned (0), with small spots (1) or large dark central area (2); 13. Flanks unpatterned (0), with dark
blotches (1) or with red bars (2); 14. Venter unpatterned or finely speckled (0), with dark spots or streaks (1) or with
bright red gular and abdominal regions (2). In addition, '?' denotes an unknown character state; /' denotes a multistate
character; '-' denotes not applicable, * denotes unknown sex.

Characters  brooksii capsa sp. nov. flava guttulata minuta smithi volzi yunnanensis
western western northern Myanmar, Peninsular  northern = Sumatra southern
Sarawak,  Sarawak, Sarawak,  Thailand, Malaysia Sarawak, China,
Borneo Borneo Borneo Laos, Vietnam Borneo Vietnam

1 51.0-55.0 34.2-36.0 35.25% 34.0 30.9-32.7 33.0 314 30.0-35.5

2 60-73.5 ? ? 38.0 25.5 38.0-40.0 31.3 40.0-48.8

(34.0%)

3 0 1 0 0 1 ? 1 1

4 1 0 0 0 1 0 1 1

5 1 1 1 1 2 1 2 2

6 1 1 1 1 1 ? 1 1

7 0 1 0 0 1 0 1 1

8 0 2 ? 2 2 12 12 2

9 0 0 1 0 0 0 1 1

10 0 1 1 0/1 0 2 1 ?

11 1 0 1 0 1 2 2 2

12 1 1 1 2 2 1 1 2

13 2 2 1 0 1 1 0

Acknowledgements

We thank the Institute of Biodiversity and Environmental Conservation, Universiti Malaysia Sarawak, for
supporting our researches, which was funded by a Shell Chair grant, SRC/05/2010(01). Permission to conduct
research in Sarawak was provided by the Sarawak Forest Department and the Sarawak Forestry Corporation (No.
NCCD.907.4.4 J1d.7-39), and we are grateful to the staff of these organisations, especially Datuk Haji Len Taliff
Salleh, Haji Ali bin Yusop, Oswald Braken Tisen, Engkamat Lading, Mohamad bin Kohdi and Mohd. Shabudin
Sabki. At Penrissen, we thank Benard Tiong and his staff of the Borneo Highlands Resort Hornbill Golf & Jungle
Club. We thank Ong Jia Jet for assistance in the field, Vladimir Shakhparonov, for his help with the collection of
the paratype, Samuel Shonleben for comparative material of Calluella brooksii and Robert F. Inger and Pedro
Peloso for review of the manuscript. We are grateful to Manuel Schweizer and Beatrice Blochlinger for their
support of this study. Finally, we are grateful to Peter Kee Lin Ng and Kelvin Kok Peng Lim, Tzi-Ming Leong for
loan of comparative material from the ZRC, and to David Gower for providing images of type material of Calluella
in the BMNH.

References

Barbour, T. & Noble, GK. (1916) New amphibians and a new reptile from Sarawak. Proceedings of the New England
Zodological Club, 6, 19-22, pl. 2.
Berry, P.Y. (1975) The Amphibian Fauna of Peninsular Malaysia. Tropical Press, Kuala Lumpur, x + 130 pp.

558 - Zootaxa 3785 (4) © 2014 Magnolia Press DAS ET AL.



Blyth, E. (1856) Report for October meeting. Journal of the Asiatic Society of Bengal, 24, 711-723.

Boulenger, G.A. (1905) Description of a new genus of frogs of the family Dyscophidae, and list of the genera and species of
that family. Annals and Magazines of Natural History, Series 7, 13, 42—44.

Boulenger, GA. (1919) Description of a new dyscophid frog from Yunnan. Annals and Magazines of Natural History, Series 9,
3, 549.

Das, 1., Jankowski, A., Igbal Makmor, M. & Haas, A. (2007) Species diversity, elevational distribution and reproductive modes
in an amphibian community at the Matang Range, Sarawak (Borneo). Mitteilungen aus dem Hamburgischen Zoologischen
Museum und Institut, 104, 141-174.

Das, 1., Yaakob, N. & Lim, B.-L. (2004) A new species of Calluella Stoliczka, 1872 (Anura: Microhylidae) from Taman
Negara, Pahang State, Peninsular Malaysia. Raffles Bulletin of Zoology, 52, 257-260.

de Sa, R.O., Streicher, J.W., Sekonyela, R., Forlani, M.C., Loader, S.P., Greenbaum, E., Richards, S. & Haddad, C.F.B. (2012)
Molecular phylogeny of microhylid frogs (Anura: Microhylidae) with emphasis on relationships among New World
genera. BMC Evolutionary Biology, 12, 241-262.
http://dx.doi.org/10.1186/1471-2148-12-241

Drummond, A.J., Ashton, B., Cheung, M., Heled, J., Kearse, M., Moir, R., Stones-Havas, S., Thierer, T. & Wilson, A. (2009)
Geneious. Available from: http://www.geneious.com (accessed 24 March 2014)

Fei, L., Ye, C.-Y.,, Huang, Y.-Z. & Liu, M.-Y. (Eds.) (1999) Atlas of Amphibians of China. China Wildlife Protection
Association, Henan Publishing House of Science and Technology, Zhengzhou, Henan, (2) + 432 pp. [in Chinese]

Fei, L., Ye, C.-Y. & Jiang, J.-P. (2005) A taxonomic study of the genus Calluella. In: Fei, L., Ye, C.-Y., Huang, Y.-Z., Jiang, J.-
P. & Xie, F. (Eds.), An Illustrated Key to Chinese Amphibians. Sichuan Publishing House of Science and Technology,
Chongqing, pp. 271-278.

Frost, D.R. (2013) Amphibian Species of the World: an Online Reference. Version 5.6 (9 January 2013). Electronic Database.
American Museum of Natural History, New York. Available from: http://research.amnh.org/vz/herpetology/amphibia/
index.php (accessed 6 February 2014)

Frost, D.R., Grant, T., Faivovich, J.N., Bain, R.H., Haas, A., Haddad, C.F.B., de S4, R.O., Channing, A., Wilkinson, M.,
Donnellan, S.C., Raxworthy, C.J., Campbell, J.A., Blotto, B.L., Moler, P., Drewes, R.C., Nussbaum, R.A., Lynch, R.D.,
Green, D.M. & Wheeler, W.C. (2006) Amphibian tree of life. Bulletin of the American Museum of Natural History, 297, 1—
370.
http://dx.doi.org/10.1206/0003-0090(2006)297[0001 :tatol]2.0.co;2

Inger, R.F. (1966) The systematics and zoogeography of the Amphibia of Borneo. Fieldiana Zoology, 52, 1-402.

Inger, R.F., Orlov, N. & Darevsky, 1.S. (1999) Frogs of Vietnam: a report on new collections. Fieldiana Zoology, New Series,
(92), i—iv + 1-46.

Inger, R.F. & Stuebing, R.B. (2007) 4 Field Guide to the Frogs of Borneo. Second Edition. Natural History Publications
(Borneo), Sdn. Bhd., Kota Kinabalu, viii + 201 pp.

Inger, R., Iskandar, D., Das, 1., Stuebing, R., Lakim, M., Yambun, P. & Mumpuni (2004) Calluella brooksii. In: TUCN 2012.
IUCN Red List of Threatened Species. Version 2012.2. Available from: http://www.iucnredlist.org (accessed 6 April 2013)

Iskandar, D. & Mumpuni (2004) Calluella volzi. In: TUCN 2012. TUCN Red List of Threatened Species. Version 2012.2.
Available from: http://www.iucnredlist.org (accessed 6 April 2013)

Katoh, K., Misawa, K., Kuma, K. & Miyata, T. (2002) MAFFT: a novel method for rapid multiple sequence alignment based on
fast Fourier transform. Nucleic Acids Research, 30, 3059-3066.

Kiew, B.H. (1984) A new species of burrowing frog (Calluella flava sp. nov.) from Borneo. Malayan Nature Journal, 37, 163—
166.

Kiew, B.H. (1990) Amphibian fauna of Taman Negara. The Journal of Wildlife and Parks, 10, 96—108.

Liu, C.C. (1950) Amphibians of western China. Fieldiana Zoology Memoirs, 2, 1-400, pls. 1-10.

Liu, C.C. & Hu, S.-Q. (1961) [Tailless amphibians of China). Science Press, Beijing, 364 pp. [in Chinese]

Matsui, M., Hamidy, A., Belabut, D., Ahmad, N., Panha, S., Sudin, A., Khonsue, W., Oh, H.-S., Yong, H.-S., Jiang, J.-P. &
Nishikawa, K. (2011) Systematic relationships of Oriental tiny frogs of the family Microhylidae (Amphibia, Anura) as
revealed by mtDNA genealogy. Molecular Phylogenetics and Evolution, 61, 167-176.
http://dx.doi.org/10.1016/j.ympev.2011.05.015

Manthey, U. & Grossmann, W. (1997) Amphibien & Reptilien Su 'dostasiens. Natur und Tier Verlag, Mu’nster, 512 pp.

McPartlin, C.A. (2010) Osteology of Calluella guttulata (Blyth 1855) and Associated Commentary on Evolution in the Family
Microhylidae (Anura). Unpublished MA thesis, University of Kansas, Lawrence, Kansas, 44 pp.

Morrison, D.A. (2009) Why would phylogeneticists ignore computerized sequence alignment? Systematic Biology, 58, 150—
158.

Nieden, F. (1923) Anura I. Subordo Aglossa und Phaneroglossa, Sectio [ Arcifera. Das Tierreich, 46, i—xxxii + 1-584 pp.

Orlov, N.L., Murphy, R.W., Ananjeva, N.B., Ryabov, S.A. & Ho, T.C. (2002) Herpetofauna of Vietnam, a checklist. Part 1.
Amphibia. Russian Journal of Herpetology, 9 (2), 81-104.

Parker, H.W. (1934) A monograph of the frogs of the family Microhylidae. British Museum (Natural History), London, (1) + viii
+ 208 pp.

Pyron, R.A. & Wiens, J.J. (2012) A large-scale phylogeny of Amphibia including over 2800 species, and a revised
classification of advanced frogs, salamanders and caecilians. Molecular Phylogenetics and Evolution, 61, 543-583.

NEW BORNEAN CALLUELLA Zootaxa 3785 (4) © 2014 Magnolia Press - 559


http://research.amnh.org/vz/herpetology/amphibia/index.php
http://research.amnh.org/vz/herpetology/amphibia/index.php
http://dx.doi.org/1
http://dx.doi.org/1
http://dx.doi.org/10.1206/0003-0090%282006%29297%5b0001:tatol%5d2.0.co;2
http://dx.doi.org/10.1206/0003-0090%282006%29297%5b0001:tatol%5d2.0.co;2
http://dx.doi.org/10.1206/0003-0090%282006%29297%5b0001:tatol%5d2.0.co;2
http://dx.doi.org/10.1016/j.ympev.2011.05.015
http://dx.doi.org/10.1016/j.ympev.2011.05.015
http://dx.doi.org/10.1016/j.ympev.2011.06.012

http://dx.doi.org/10.1016/j.ympev.2011.06.012

Sabaj Pérez, M.H. (Ed.) (2012) Standard Symbolic Codes for Institutional Resource Collections in Herpetology and Ichthyology:
An Online Reference. Version 3.0 (23 February 2012). American Society of Ichthyologists and Herpetologists, Washington,
D.C. Available from: http://www.asih.org/files/%20Col_Abbr_v3.0 SabajPerez 23Feb2012.pdf (accessed 2 April 2013)

Smithe, F.B. (1975) Naturalist’s Color Guide. Parts I and II. American Museum of Natural History, New York, Part I: 8 pp. +
18 colour swatches, Part II: xiii + 229 pp.

Smithe, F.B. (1981) Naturalist’s Color Guide. Part I1I. American Museum of Natural History, New York, iv + 37 pp.

Stamatakis, A., Hoover, P. & Rougemont, J. (2008) A rapid bootstrap algorithm for the RAXML Web-Servers. Systematic
Biology, 75, 758-771.

Stoliczka, F. (1872) Notes on a few Burmese species of Sauria, Ophidia and Batrachia. Proceedings of the Asiatic Society of
Bengal, 1872, 143-147.

Szallasi, A. & Blumberg, P.M. (1999) Vanilloid (Capsaicin) receptors and mechanisms. Pharmacological Reviews 51, 159—
212.

Taylor, E.H. (1962) The amphibian fauna of Thailand. University of Kansas Science Bulletin, 63, 265-599, errata (= 1 pp.).

van Kampen, PN. (1905) Amphibien von Palembang (Sumatra). Zoologischer Jahrbu'cher Abteilung fu'r Systematik,
Okologie und Geographie der Tiere, 22, 701-716, pl. 26.

van Kampen, P.N. (1923) The Amphibia of the Indo-Australian Archipelago. E. J. Brill, Leiden, xii + 304 pp.

Vences, M. (2004) Origin of Madagascar’s extant fauna: a perspective from amphibians, reptiles and other non-flying
vertebrates. [talian Journal of Zoology, Supplement 2, 217-228.
http://dx.doi.org/10.1080/11250000409356639

Vences, M., Thomas, M., Bonett, RM. & Vieites, D.R. (2005) Deciphering amphibian diversity through DNA barcoding:
chances and challenges. Philosophical Transactions of the Royal Society B, 360, 1859—1868.
http://dx.doi.org/10.1098/rstb.2005.1717

Wu, L., Diong, G. & Xu, R.-H. (1987) [Amphibian Fauna of Guizhou.] Guizhou Peoples Press, Guiyang, (7) + 4 + 192 pp., pls.
46, folding map 1. [in Chinese]

[Li, S.-M., Liu, W.-Z., Lw’, S.-Q., Wu, B.-L. & Yang, D.-T. (1991) Amphibian-fauna of Yunnan. China Forestry Publishing
House, Beijing, (1) + (1) + (3) +iv + 259 pp. [Yang, D.-T. (Ed.)]

APPENDIX 1. Comparative material examined.

Calluella brooksii. UNIMAS 9422. Sama Jaya Nature Reserve, Sarawak, Kuching. Images of following specimen examined:
BMNH 1903.11.24.3 (holotype). “Bidi, Sarawak”.

Calluella flava. Tmages of following specimen examined: BMNH 1978.1599 (holotype). “..kerangas forest in the FEG
Kerangas Plot situated at 190 m above sea level on the trail from Camp 5 to Sungai Berar Camp” in “Gunung Mulu
National Park, Sarawak”.

Calluella guttulata. ZRC A.9786-87; ZRC 1.9909; ZRC 1.9919-20. Cat Tien National Park, Vietnam; ZRC 1.116. Paknam Po,
Nakhon Sawan Province, Thailand.

Calluella minuta. ZRC A.10888 (ex-DWNP A.0971, holotype) and FRIM 0579 (ex-DWNP A.0970; paratype), “from forest
trail along Sungai Relau (04° 40 46.3”N; 102° 03°21.2”E), Merapoh, Taman Negara, Pahang State, Peninsular Malaysia,
altitude 167 m ASL”; ZRC 1.2919 (paratype), “Kuala Tahan, Taman Negara, Pahang State, Peninsular Malaysia”.

Calluella volzi. NMBE 1018928, 1018929. Palembang, Sumatera, Indonesia.

Calluella yunnanensis. Images of following specimen examined: BMNH 1905.5.30.47, BMNH 1907.5.4.30 (two syntypes).
“Yunnan Fou”.
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