EE Zootaxa 3948 (1): 001-023 ISSN 1175-5326 (print edition)

WWWw.mapress.com/zootaxa/ Article ZOOTAXA

Copyright © 2015 Magnolia Press ISSN 1175-5334 (online edition)

http://dx.doi.org/10.11646/zootaxa.3948.1.1
http://zoobank.org/urn:1sid:zoobank.org:pub:B596920C-270F-48B3-98B3-3FDFBF 184576

An integrative taxonomic review of the agamid genus Bronchocela (Kuhl, 1820)
from Peninsular Malaysia with descriptions of new montane and
insular endemics

L. LEE GRISMER', P. L. WOOD, JR.?, CHEOL HAENG LEE?, EVAN S. H. QUAH’,
SHAHRUL ANUAR’, EHWAN NGADI* & JACK W. SITES, JR.”

'Department of Biology La Sierra University, 4500 Riverwalk Parkway, Riverside, California, 92515 USA.

E-mail: Igrismer@lasierra.edu; mmur027@lasierra.edu

’Department of Biology, Brigham Young University, 150 East Bulldog Boulevard, Provo, Utah 84602 USA.

E-mail: perryleewoodjr@gmail.com, cheolhaeng@gmail.com, jack sites@byu.edu

*School of Biological Sciences, Universiti Sains Malaysia, 11800 USM, Pulau Pinang, Penang, Malaysia.

E-mail: evanquah(@yahoo.com, shahrulanuar@gmail.com

'Institute for Environment and Development, (LESTARI), Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor Darul Ehsan,
Malaysia. E-mail: ehwanngadi@yahoo.com

Abstract

An integrative taxonomic analysis is used to identify and describe two new species of the agamid genus Bronchocela
(Kuhl) from Peninsular Malaysia: an upland species B. shenlong sp. nov. from Bukit Larut, Perak in the Bintang Mountain
Range and Parit Falls, Cameron Highlands, Pahang in the Titiwangsa Mountain Range and an insular species, B. rayaensis
sp. nov., from Pulau Langkawi, Kedah off the northwest coast on the border with Thailand. Both species are diagnosed
from each other and all other species of Bronchocela on the basis of body shape, scale morphology, and color pattern. The
analysis also demonstrates the remarkable genetic similarity of B. cristatella (Kuhl) throughout 1120 km of its range from
northern Peninsular Malaysia to western Borneo despite its highly variable coloration and pattern. The two new species
are appended to a rapidly growing list of newly described lizard species (60 to date) from Peninsular Malaysia tallied with-
in the last decade.
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Introduction

The agamid genus Bronchocela (Kuhl) contains 10 species (Hallermann 2009) that collectively range from South
Asia, southern Indochina and the Philippines, southward and eastward through the Thai-Malay Peninsula and the
Indo-Australian Archipelago to at least western New Guinea (Manthey 2008). These are attractive, conspicuous,
diurnal, arboreal lizards that inhabit open and disturbed areas ranging from sea level to over 1,600 meters and are
often seen perched in open, sunlit areas as high as 30 meters above the ground on the trunks and branches of trees.
Currently, only B. cristatella (Kuhl) is known from Peninsular Malaysia although its vast geographic range nearly
encompasses that of the entire genus (Manthey 2008). Commensurate with this broad, fragmented distribution is a
considerable degree of morphological and color pattern variation (see photos in Manthey [2008] and Grismer
[2011]) yet only morphometric variation in Peninsular Malaysian populations has ever been studied (Diong & Lim
1998). Grismer (2011) noted that the upland population of B. cristatella from Bukit Larut, Perak in the Bintang
Mountain Range was composed of lizards manifesting color pattern characteristics not reported in other
populations of B. cristatella and suggested genetic analyses would be helpful in resolving the taxonomic nature of
this population. We have recently discovered an unreported upland population of Bronchocela from Parit Falls,
Cameron Highlands, Pahang in the adjacent Titiwangsa Mountain Range composed of lizards bearing the same
unique color pattern characteristics as those from Bukit Larut. We also report here on two specimens of B.
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Larut in their respective upland corridors is unknown. South of Cameron Highlands in the Titiwangsa Mountain
Range, Grismer (2011) lists an unconfirmed report from B. cristatella from Fraser’s Hill, Pahang (Fig. 1). A
specimen confirmed as B. cristatella from even farther south at Genting Highlands (LSUHC 5097) taken at 885
meters was used in this analysis (Figs. 1,2).

Discussion

The deep, phylogenetic substructuring among the populations of Bronchocela from Peninsular Malaysia—albeit a
very small section of the overall distribution of this genus—previously considered to be B. cristatella, underscores
the existing taxonomic challenges that still face this group throughout the remainder of its vast range. It is all but
certain as additional populations of B. cristatella from other regions are studied, many new species will be
described.

The number of new species of lizards currently being discovered and described from Peninsular Malaysia and
its associated islands exceeds that of any other nation in Southeast Asia despite the fact it is one of the smallest
geopolitical regions in area (larger than only Singapore and Brunei). In the last decade alone, 60 new species (41%
of the currently recognized lizard fauna) have been described—the bulk of which have been within the Gekkonidae
(24 species of Cyrtodactylus, 22 species of Cnemaspis, and two species of Hemiphyllodactylus) with skinks (six
species of Sphenomorphus, two species of Larutia, and one species of Lipinia), agamids (two species of
Acanthosaura), and dibamids (one species of Dibamus) trailing far behind (contact LLG for a reference list and
.pdfs of these descriptions). Additionally, we currently have 13 more species descriptions in various stages of
completion. Although some of these descriptions resulted from field work being undertaken in previously
unexplored areas, 75% (45 species) resulted from new collections made at previously known collecting sites. The
point here is that Peninsular Malaysia does not exist in a vacuum and should stand as a clear and unmistakable
message to other Southeast Asian nations that there is no reason to believe their unrealized herpetological diversity
is any less extensive. Given the rate at which many of these nations are being deforested, taxonomy-driven field
research is desperately needed.
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APPENDIX

The following is a list of specimens examined in this study.

Bronchocela cristatella—Malaysia: Johor: Bunker Trail ZRC 2.4993; Endau-Rompin LSUHC 7678, 7711, 8121, 8235;
Gunung Ledang LSUHC 10581, ZRC 2.5435; Pulau Babi Besar LSUHC 5568; Pulau Pemanggil LSUHC 4467, 8022; Pulau
Pisang ZRC 2.5997-98, 2.343-48, 2.493-97. Pulau Sibu LSUHC 5526, 6394, 5777; Pulau Sibuh Tengah LSUHC 5807; Pulau
Tulai 4689-90, 6276. Kedah: Pulau Langkawi LSUHC 7535; Pulau Singa Besar DWNP 2250, 2997; Ulu Muda DWNP 459,
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5106, LSUHC 12047. Negeri Sembilan: Pasoh DWNP 4939. Pahang: 12 km S Parit Fall, Cameron Highlands LSUHC 12103;
Lakum Forest Reserve DWNP 2276; Pulau Tioman LSUHC 3974-75, 4613, 5412; Pulau Kuala Teku ZRC 2.338-40. Perak:
Gerik ZRC 2.6264; Sungai Enam, Belum LSUHC 12061, Pulau Banding LSUHC 12056, Pulau Jarak ZRC 2.5996; Taiping
LSUHC 12102, Tapah ZRC 2.4815—18; Temengor Forest Reserve LSUHC 5673. Penang: Bukit Mertajam LSUHC 12048,
Pulau Pinang LSUHC 6742, 10647, 11804. Selangor: Ampang Resivoir LSUHC 6660—61; Ulu Gombok LSUHC 3515; Kuala
Selangor Nature Park LSUHC 6543—44; Genting Highlands LSUHC 5097. Terengganu: Hutan Lipur Sekayu LSUHC 11992;
Pulau Bidong LSUHC 11423; Pulau Lang Tengah LSUHC 11878; 11901-02;Pulau Redang LSUHC 9390. Singapore: Pulau
Ubin ZRC 2.357-69.
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