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he Western Ghats is a global biodiversity hotspot

(Myers et al. 2000) with nearly 252 species of amphib-
ians (Dahanukar and Molur 2020), of which nearly 41% are
threatened (Luedtke et al. 2023). The endemic monotypic
family Micrixalidae (Biju 2001; Biju et al. 2014; Frost 2023),
one of nine anuran families in the Western Ghats (Biju et
al. 2014; Chandramouli and Dutta 2015; Dinesh et al.
2023), comprises 24 species in the single genus Micrixalus.
Micrixalus herrei was described from Kallar, Trivandrum
District, Kerala (Biju et al. 2014), and is known to occur in
the states of Kerala and Tamil Nadu with its range reportedly
limited to the south of the Shencottah Gap (Table 1; Biju
et al. 2014; Amphibia Web 2023). The Shencottah Gap (9
°N), one of the three major discontinuities of the Western
Ghats, acts as a biogeographic barrier and plays a substantial
role in the region’s speciation (Biswas and Karanth 2021); for
example, genetic structuring of populations has been observed
across the Shencottah Gap for Indirana cf. beddomii (Nair et
al. 2012).

Herein we report the presence of M. herrei from the
Ranni Forest Division, which is north of the Shencottah Gap
(Fig. 1). Micrixalus herrei were first observed on 15 June 2023
at Naranamthodu, Kerala, India (9.40616, 76.98539), on 16
June 2023 at Nilackal (9.38436, 77.01598) and Chelikuzhy
(9.38888, 76.94833), and a population was recorded from
the splash zones of perennial second order streams in semi
evergreen forest of the Ranni and Goodrical Ranges in the
Ranni Forest Division during fieldwork in March—November
2023. Male frogs (Fig. 2) were collected, euthanized using
tricaine methane sulphonate, liver tissues were preserved in
95% ethanol to confirm species identity, and the specimen
was fixed in 4% formalin and vouchered in 70% ethanol.

Morphometric measurements followed Biju et al. (2014).
Species identification was confirmed by comparing 16S rRNA
sequences. Genomic DNA was isolated from the liver tissues
using a DNeasy Blood and Tissue Kit (Qiagen). Fragments
of mitochondrial 16S rRNA were amplified and sequenced
following the procedure described by Gopalan et al. (2014).

Table 1. Known localities for Kallar Torrent Frogs (Micrixalus herrei) in Kerala and Tamil Nadu, India. All sites are from Biju et al. (2014)

except those from this study, which are marked with asterisks (*).

Glenback Estate, Kiriparai, Kanyakumari District, Tamil Nadu (08.4188, 77.4182; 450 m)

Puthericharium, Shencottah. Tirunelveli District, Tamil Nadu (08.9833, 77.2944; 140 m)

Kovachal, Shendurney WLS, Kollam District, Kerala (08.8497, 77.1759; 816 m)

Attayar 1, Agasthyamala Hills, Thiruvananthapuram District, Kerala (08.6341, 77.2093; 605 m)

Attayar 2, Agasthyamala Hills, Thiruvananthapuram District, Kerala (08.6545, 77.1905; 680 m)

Chathankod, Kanyakumari District, Tamil Nadu (08.6608, 77.1525; 116 m)

Bonacaud, Thiruvananthapuram District, Kerala (08.6737, 77.1575; 488 m)

Kallar, Ponmudi, Thiruvananthapuram District, Kerala (08.8490, 77.1322; 180 m)

Nilackel, Pathanamthitta District, Kerala (09.38436, 77.01598; 333 m)*

Naranamthodu, Pathanamthita District, Kerala (09.40616, 76.98539; 125 m)*

Chelikuzhy, Pathanamthitta District, Kerala (09.38888, 76.94833; 420 m)*

Copyright is held by the authors. Articles in R&A are made available under a

Creative Commons Attribution-NonCommercial 4.0 International license.

Reptiles & Amphibians ISSN 2332-4961
https://doi.org/10.17161/randa.v31i1.21567



THOMAS ET AL. REPTILES & AMPHIBIANS ¢ 31:¢e21567 * 2024

Sequences were deposited in GenBank under gene accession
numbers OR872314 and OR872315.

We conducted a phylogenetic analysis by comparing
sequences obtained in this study with those of 24 Micrixalus
species retrieved from GenBank (Biju et al. 2014) (Fig. 3)
using Nyctibatrachus sp. (KJ711394.1) as the outgroup.
Sequence alignment was performed using Clustal W, inte-
grated into BIOEDIT (Thompson et al. 1994; Hall 1999).
e ' The optimal nucleotide substitution model, determined
to be GTR + G + I, was selected through model testing in
MEGA ver. 5 (Tamura et al. 2011). The phylogenetic place-
ment of species was ascertained using maximum likelihood

Figure 1. Map showing known localities for the Kallar Torrent Frog
(Micrixalus herrei) in the southern Western Ghats, Kerala, India. Records
previously published by Biju et al. (2014) are marked by green dots (Table
1). The new locality from Ranni Forest Division is indicated by the yel-
low pentagram. The smaller black area in the inset corresponds to the area
shown in the larger map.
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Figure 2. A male Kallar Torrent Frog (Micrixalus herrei) (A & B), pair in amplexus (C), and habitat in a second-order stream in Naranamthodu, Kerala,
India (D). Photographs by Priya Thomas.
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Figure 3. Phylogenetic tree (ML) showing relationships of the Kallar
Torrent Frog (Micrixalus herrei) with sister species and Nyctibatrachus sp.
as the outgroup; the tree is constructed based on 16S rRNA sequences, and
the phylogenetic positions of species were determined using the maximum
likelihood method as implemented in MEGA ver. 5 (Tamura et al. 2011).

implemented in MEGA ver. 5. Branch support was assessed
with 1,000 bootstrap replicates (Felsenstein 1985). Pairwise
genetic distances between species were computed using the
Kimura 2-parameter method in MEGA ver. 5.
Morphological measurements of adult males aligned with
measurements in Biju et al. (2014) (Table 2) The sequences
obtained from the current study clustered with sequences of
voucher specimens of M. herrei with high boot strap values
(Table 3). An integrated approach using both morphological
data and DNA barcoding sequences (Abraham et al. 2015)
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confirmed the presence of M. herrei in the Ranni Forest
Division. This new record, which extends the range of the spe-
cies more than 133 km north of the Shencottah Gap, calls for
an examination of the genetic structuring of M. herrei popula-
tions on either side of the gap. All three sites mentioned in the
study are en route to the forest shrine of Sabarimala, which
experiences heavy pilgrimage in certain seasons, and hence
is subjected to disturbance on a large scale from pilgrimage
activities. Biotic interference is reflected in the degradation of
the forest and the opening of the canopy (Kattany and Jose



THOMAS ET AL.

Table 3. Pairwise genetic distances (%) between Micrixalus her-

rei and related species calculated using the Kimura 2-parameter
method in MEGA ver. 5 (Tamura et al. 2011).

KJ711293.1_Micrixalus_herrei

KJ711292.1_Micrixalus_herrei 0.0019

OR872314 0.0019 0.0000
OR872315 0.0019 0.0000
KJ711257.1_Micrixalus_adonis 0.0482 0.0461
KJ711258.1_Micrixalus_adonis 0.0482 0.0461
KJ711262.1_Micrixalus_candidus 0.0912 0.0891
KJ711263.1_Micrixalus_candidus 0.0937 0.0915
KJ711264.1_Micrixalus_elegans 0.0854 0.0833
KJ711265.1_Micrixalus_elegans 0.0857 0.0835
KJ711276.1_Micrixalus_frigidus 0.1010 0.0988
KJ711277.1_Micrixalus_frigidus 0.1010 0.0988
KJ711278.1_Micrixalus_fuscus 0.0612 0.0591
KJ711279.1_Micrixalus_fuscus 0.0612 0.0591
KJ711285.1_Micrixalus_gadgili 0.1023 0.1001
KJ711286.1_Micrixalus_gadgili 0.1022 0.1000
KJ711302.1_Micrixalus_kodayari 0.0611 0.0590
KJ711303.1_Micrixalus_kodayari 0.0611 0.0590
KJ711304.1_Micrixalus_kottigeharensis 0.0823 0.0802
KJ711305.1_Micrixalus_kottigeharensis 0.0868 0.0846
KJ711321.1_Micrixalus_kurichiyari 0.1002 0.0980
KJ711322.1_Micrixalus_kurichiyari 0.1002 0.0980
KJ711323.1_Micrixalus_mallani 0.0500 0.0480
KJ711324.1_Micrixalus_mallani 0.0500 0.0480
KJ711329.1_Micrixalus_nelliyampathi 0.0338 0.0318
KJ711330.1_Micrixalus_nelliyampathi 0.0379 0.0358
KJ711337.1_Micrixalus_nigraventris 0.0988 0.0966
KJ711338.1_Micrixalus_nigraventris 0.1011 0.0989
KJ711340.1_Micrixalus_niluvasei 0.1034 0.1012
KJ711341.1_Micrixalus_niluvase: 0.1034 0.1012
KJ711344.1_Micrixalus_nudis 0.0786 0.0765
KJ711345.1_Micrixalus_nudis 0.0788 0.0766
KJ711347.1_Micrixalus_phyllophilus 0.0870 0.0849
KJ711348.1_Micrixalus_phyllophilus 0.0869 0.0848
KJ711351.1_Micrixalus_sairandhri 0.1114 0.1091
KJ711352.1_Micrixalus_sairandhri 0.1114 0.1091
KJ711353.1_Micrixalus_sali 0.1005 0.0983
KJ711354.1_Micrixalus_sali 0.1005 0.0983
KJ711355.1_Micrixalus_saxicola 0.0847 0.0826
KJ711356.1_Micrixalus_saxicola 0.0847 0.0826
KJ711377.1_Micrixalus_silvaticus 0.1028 0.1006
KJ711378.1_Micrixalus_specca 0.0892 0.0870
KJ711379.1_Micrixalus_specca 0.0914 0.0893
KJ711380.1_Micrixalus_spelunca 0.0920 0.0942
KJ711381.1_Micrixalus_spelunca 0.0920 0.0942
KJ711383.1_Micrixalus_thampi 0.0720 0.0698
KJ711384.1_Micrixalus_thampi 0.0720 0.0698
KJ711392.1_Micrixalus_uttaraghati 0.0761 0.0739
KJ711393.1_Micrixalus_uttaraghati 0.0761 0.0739
KJ711394.1_Nyctibatrachus_sp. 0.2033 0.2035
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2013). Consequently, studying the distribution, microhabi-
tats, and population structure of this ancient endemic lineage
of frogs is of great importance.
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