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This study aims to evaluate species diversity of Asian horned frog genus Megophrys sensu
lato (s.1.) in Sunda Shelf, to identify when the divergence dates of major lineages, how geological
and climatological processes influenced the species diversity of Megophrys s.1. in Sunda Shelf. This
thesis consists of the following five chapters.

The first chapter is a general introduction. The Asian horned frog genus Megophrys s.l. is
inhabited in mountain forests, from eastern-southern Himalayas to eastern China, Indochina, the
islands of Sunda Shelf to Philippines. Due to lack of consensus of taxonomic treatment, there has
been a substantial disagreement regarding genus and/or subgenus within Megophrys s.l.. Within the
seven subgenus of Megophrys s.l., three subgenera occur in the Sunda Shelf. The diversity of
Megophrys is underestimated and contains numerous undescribed cryptic species not only in China
and surrounding countries as the centre of their diversity, but also on Sunda Shelf.

The second chapter is the re-evaluation of the taxonomic status of the widespread species
Megophrys nasuta. Analyses revealed that M. nasuta included one undescribed species, which
could be distinguished from M. nasuta based on the molecular, morphological, and bioacoustics
data. The undescribed species is only reported from Meratus mountain ranges in Kalimantan,
Indonesia, Bario Highland and Crocker Range of Sabah, Malaysia.

The third chapter found two new species of Megophrys sensu stricto (s.s.) from Sumatra.
Currently, three species of Megophrys s.s. occur in Sumatra: M. parallela, M. lancip and M. nasuta.
The reassessment of the species diversity within the Sumatran Megophrys using molecular and
morphological data revealed the occurrence of two new species. These two new species were found
in the northernmost and southernmost of Sumatra. These findings underline that species diversity
of Sumatran Megophrys is underestimated. The results in this chapter also suggested that M.
parallela, a widely distributed species in the central of Sumatra, has cryptic species.

The fourth chapter focuses on the species delimitation of Megophrys parallela and the
diversification history of Sumatran and Javan species. The species delimitation analyses supported
the split M. parallela into four distinct species, however the number of adult specimens was not
enough to describe them. Divergence time estimation revealed Sunda Shelf Megophrys is an ancient
lineage, which diverged from their most common recent ancestor in mid-Oligocene. Sumatran
Javan Megophrys s.s. diverged from its sister taxa Bornean, Philippines, Thai-Malay Peninsula, and
Sumatra in late Oligocene. Then subsequently followed by in situ diversification along the highland
of Sumatra and Java. The divergence time estimation suggests that Sumatran and Javan Megophrys
s.s. species have remained isolated from each other for several million years. They show consistent
patterns in distribution and genetic diversity among isolated mountain peaks. Megophrys s.s. show
high pairwise genetic diversity, lack of sympatry among species and tend to have allopatric
distribution.

The fifth chapter is general discussion. The presence of new species tripled the previously
known diversity of this Sunda Shelf Megophrys. Regarding the genus or subgenus level name, only
the molecular phylogenetic data cannot determine taxonomic treatment at the genus level. The
previous externally observable traits that are thought to diagnose genus recognition within the
Megophrys fell under the wide range of observed morphological variations. Further comprehensive
studies, including internal morphology, behavior and ecological information are needed to redefine
genus level diagnosable characters for those molecularly identified clades.

Amphibians can serve as forest conservational indicators because amphibians are sensitive to
environmental changes. Megophrys frog can be one of focal species, which is a critical component
for conservation planning, along with representation of ecosystems and ecologically sustainability
management with other flagship species. The present study, which reveals the true diversity of the
frog will contribute to future conservation activities in Sunda Shelf.
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