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A survey of morphological variation in adult Meristogenys amoropalamus 
(Amphibia, Anura, Ranidae), with a description of a new cryptic species
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Abstract

Previous analyses of molecular and larval morphology have suggested that Meristogenys amoropalamus is composed of
two cryptic species, but no diagnostic characters of their adult morphology have been reported. Here, we compared adult
characters of these two species and found that they differed in iris colour (yellowish-green and sandy brown), tympanum
size and relative limb length. Based on the results of analysis of DNA sequences of the type specimens and a discriminant
analysis using 18 morphological variables, we conclude that the lineage with green irises is the true M. amoropalamus,
and that the lineage with sandy brown irises is a new species, M. dyscritus sp. nov. In northern Sabah, M. dyscritus is dis-
tributed in altitudes lower than those of M. amoropalamus, but the distributional ranges of their larvae overlap in some
streams. Meristogenys amoropalamus has larger and lighter-coloured ova, smaller clutch sizes and a more interstitial lar-
val life than M. dyscritus. These differences suggest that M. amoropalamus has a more cryptic life during its larval period
than M. dyscritus.
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Introduction

In many phylogenetically related species of frogs, tadpoles are more difficult to separate than adults (Inger & Stue-
bing, 2005), but the reverse is true in some species such as Bufo japonicus and B. torrenticola (Matsui, 1976). The
Bornean endemic ranid genus Meristogenys represents one such unusual case (Inger & Stuebing, 2005). Larvae of
this genus are specialised for a life in strong currents, with a large mouth on the underside of the snout and a large
abdominal sucker covering the abdomen. In contrast to adults, which usually have few notable inter-specific differ-
ences in external morphology, these larvae possess many taxonomically useful characters, such as their labial tooth
raw formula (LTRF), jaw sheath shape, and presence or absence of surface projections and dermal glands (Shimada
et al., 2007a).

This tendency is obvious in the two cryptic forms found in Meristogenys amoropalamus sensu lato. Shimada et
al. (2007a, 2008) found two larval forms (morphotypes 1 and 3-a) in M. amoropalamus sensu lato that were differ-
entiated by mitochondrial (mt) and nuclear DNA (nuDNA) sequence characters. These two forms were considered
to represent distinct species, but no taxonomic decision was made because they were not easily differentiated by
adult morphology and no evidence existed to determine which of the two forms is the true M. amoropalamus.

To resolve this taxonomic problem, we searched for diagnostic morphological characters that distinguish adult
specimens. We also studied sequences of DNA fragments from the type specimens of M. amoropalamus and com-
pared them with the larval sequences. Based on our results, we describe a new species and discuss the distribution
and reproductive traits of the new form compared to those of M. amoropalamus.


