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Abstract

We describe a new species of small-sized (SVL 24.6–28.8 mm) rupicolous Cnemaspis from the Biligirirangan Hills (BR Hills), 
Karnataka based on morphology and molecular (mitochondrial 16S and ND2) data. The new species is nested within the monticola, 
mysoriensis and gracilis clades, where it is basal to monticola and gracilis clades in the Maximum Likelihood analysis and is basal 
to the monticola clade in the Bayesian phylogenetic analysis.
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Introduction

The gekkonid genus Cnemaspis Strauch, 1887 is one of 
the most speciose groups of geckos in the world, with 192 
known species distributed across the south and southeast 
Asia, of which around 100 species are known from penin-
sular India (including the Western Ghats) and 40 from Sri 
Lanka (Uetz et al. 2022). Among these, 59 species from 
India were described in the last two decades (Cyriac et 
al. 2020; Pal et al. 2021; Sayyed et al. 2021; Khandekar 
et al. 2021, 2022a, 2022b). Recent studies provided nov-
el insights and added to our understanding of the cryptic 
diversity, biogeography and diversification of Cnemaspis 
(Manamendra-Arachchi et al. 2007; Agarwal et al. 2020a; 
Agarwal et al. 2021; Pal et al. 2021). Agarwal et al. 2020a 
postulated the isolated microclimatic refugia as a driver 
for the diversification of species in the dry zone restricted 

bangara clade. As for the wet zone clades and other dry 
zone species in the Western Ghats, Pal et al. (2021) pos-
tulate multiple possible drivers like micro-refugia, geo-
graphical barrier and Miocene aridification.

Although many of these descriptions are primarily from 
the Western Ghats (Pal et al. 2021; Cyriac et al. 2020), 
followed by some parts of the Eastern Ghats (Agarwal et 
al. 2020b, 2021) and the Mysore plateau (Khandekar et 
al. 2022a), many parts of the latter regions remain poorly 
studied. Pal et al. (2021) recently divided the peninsular 
Indian and Sri Lankan Cnemaspis into ten different nom-
inal clades based on molecular and morphological data. 
Among these, three clades (mysoriensis, bangara and 
gracilis) are largely distributed in the Eastern Ghats and 
the Mysore plateau. The mysoriensis and bangara clades 
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have their members distributed in the Mysore plateau and 
the Eastern Ghats and members of gracilis clade are more 
widely distributed across Central and Southern Western 
Ghats, the Mysore plateau and the Eastern Ghats. Fur-
thermore, the monticola clade is closely related to these 
clades and has two described species in the Western Ghats 
and all other members are distributed in Sri Lanka and 
Southeast Asia.

The BR Hills is situated at the union of the Eastern and 
the Western Ghats and act as a crucial corridor between 
both hill ranges (Ganeshiah and Shankar 1998). Geo-
graphically, it lies to the northeast of the Nilgiri massif 
but is separated by the deeper Moyar gorge to its south 
and to its east lies Mala Mahadeshwara hills (MM hills). 
During recent fieldwork in the BR Hills Tiger Reserve, 
we found a population of Cnemaspis sp. that we were 
unable to assign to any of the described species, but mor-
phologically resembled the members of the mysoriensis 
clades that are known from the vicinity of BR Hills. In 
this paper, using both morphological and molecular data, 
we confirm that this population is distinct which we de-
scribe here as a new species.

Materials and Methods

Fieldwork was carried out between August and October 
2021 in the BR Hills and Kyathadevara Gudi (K Gudi) 
villages within the Biligiri Ranganathaswamy Temple 

Tiger Reserve (BRT) in Chamarajanagar District, Kar-
nataka state (Fig. 1). Four specimens of Cnemaspis sp. 
were collected during the study from BR Hills and the 
specimens from K Gudi were observed and released. The 
entire landscape of the tiger reserve is heterogeneous and 
undulating terrain with an altitude ranging from 600 m 
to 1,800 m above mean sea level. The temperature rang-
es from 8°C to 25°C and the annual rainfall range from 
600 mm in the lower altitude and 3000 mm on the hill-
top. The wide range of climatic conditions and altitudinal 
variations within this small area has resulted in varied 
forest types, including scrub forest, dry deciduous, moist 
deciduous, riparian, evergreen, sholas and grasslands 
(Aravind et al. 2001).

Molecular analysis

Genomic DNA was extracted from tail tissue samples 
from the specimens collected and stored in absolute 
ethanol at –20°C, using the DNeasy (QiagenTM) blood 
and tissue kit. We generated DNA sequence data for 
two individuals of Cnemaspis species from BR Hills 
(ZSI-R-28301 & BNHS 3127), Karnataka, India. We am-
plified partial sequences of two mitochondrial 16S rRNA 
(16S) and NADH dehydrogenase 2 (ND2) genes. PCR 
amplification for both markers was done following the 
existing primers and protocols (ND2: MetF1 (Forward) 
and H5934 (Reverse) (Macey et al. 1997); 16S: primers 
16Sar-L (Forward) and 16Sbr-H (Reverse) (Palumbi et al. 
1991). PCR conditions were as follows: fragments of the 

Figure 1. A Map showing the type localities of the members of mysoriensis (green circle), monticola (Indian) (blue square), gracilis 
(yellow triangle) clades and Cnemaspis umashaankeri sp. nov. (red star). B Map showing the extent of BR Hills Tiger Reserve and 
known locations of C. umashaankeri sp. nov.
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16s gene were amplified using an initial denaturation at 
95°C for 5 min, followed by 39 cycles of denaturation 
at 95°C for 45 sec, annealing at 50.4°C for 45 sec and 
extension at 72°C for 1 min 30 sec. The final extension 
was at 72°C for 10 min. Fragments of the ND2 gene were 
amplified using an initial denaturation at 95°C for 5 min, 
followed by 35 cycles of denaturation at 95°C for 45 sec, 
annealing at 56°C for 45 sec and extension at 72°C for 
55 sec. Final extension was at 72°C for 10 min. PCR 
reactions were carried out in a 25µl reaction containing 
11µl of Takara emerald RR310B mastermix, 12µl of PCR 
grade H2O, 0.5µl of each forward and reverse primers 
and 1µl (60–80ng) of template DNA. PCR amplifica-
tions were carried out in S1000TM Thermal Cycler (Bio-
Rad, USA). Amplified PCR products were run on a 2% 
agarose gel and viewed with an Essential V4 (UVITEC 
Cambridge, UK) gel documentation system to confirm 
the PCR amplification. PCR products were purified and 
Sanger sequenced in both directions at Barcode Biosci-
ences (Bangalore, India).

Bidirectional sequences were manually checked using 
the CHROMAS (http://technelysium.com.au/wp/chro-
mas) and aligned using ClustalW (Higgins et al. 1994) 
with default prior settings implemented in MEGA 7 (Ta-
mura et al. 2011). We checked for unexpected stop co-
dons in protein-coding gene ND2 by translating nucle-
otide alignments to amino acids in MEGA7 (Kumar et 
al. 2016). The newly generated sequences were 925 base 
pairs for ND2 and 491 base pairs for 16S. The final con-
catenated dataset was 1579 base pairs. Newly generated 
sequences were aligned with 82 other Cnemaspis species 
downloaded from GenBank (supplementary Table S1).

We used PartitionFinder2 to identify the best-fit par-
tition scheme for the concatenated dataset and the best-
fit model of sequence evolution for each partition as de-
termined by the Bayesian Information Criterion (BIC), 
using the default greedy algorithm linked to branch 
lengths (Lanfear et al. 2012). The best-fit scheme for the 
concatenated dataset comprises four partitions, by gene 
and by codon position (supplementary Table S1). Max-
imum Likelihood analysis for the concatenated dataset 
was carried out in the IQTREE web server implement-
ed in (http://iqtree.cibiv.univie.ac.at) (Trifinopoulos et 
al. 2016). IQTREE uses an inbuilt program Modelfinder 
(Kalyaanamoorthy et al. 2017) to find the best-fit parti-
tions scheme and models of sequence evolution for the 
partitioned dataset (supplementary Table S1). Bayesian 
Inference (BI) analysis for the concatenated dataset was 
carried out using the program MrBayes 3.2 (Ronquist et 
al. 2012), with default prior settings. Four separate runs 
were set up with eight Markov chains each initiated from 
random trees and allowed to run for 10 X 106 million 
generations, sampling every 100 generations. Analyses 
were terminated when the standard deviation of split fre-
quencies was less than 0.001, the first 25% of trees were 
discarded as “burn-in”, and trees were constructed under 
50% majority consensus rule. We obtained ESS values 
using the Tracer v1. 7 software (Rambaut et al. 2018) and 
confirmed the convergence for all the priors (ESS>200). 
Support for the internal branches for the ML and BI was 

quantified using Ultrafast bootstrap (UFB) approxima-
tion (1000 replicates and 3000 iterations) (Hoang et al. 
2018) and posterior probabilities, respectively. Bayesian 
posterior probabilities (BPP) values above 0.95 and UFB 
values above 95 are considered strong support Huelsen-
beck et al. 2001; Minh et al. 2013). The resulting tree was 
edited in Figtree. We used the wynadensis clade to root 
the phylogeny following the phylogeny inferred from Pal 
et al (2021). Uncorrected pairwise genetic distances were 
calculated in Mega 7 (Kumar et al. 2016) using the de-
fault setting selecting a pairwise deletion option.

Morphological analysis

All morphological characters (measurements and meris-
tic) follow Agarwal et al. (2019). Measurements and mer-
istic data for the specimens used in this study were taken 
under a Nikon SMZ1270 microscope under 8X magnifi-
cation. Measurements were taken using a Mitutoyo dig-
ital vernier calliper to the nearest 0.1mm. Photographs 
were taken using Canon EOS 7D mounted with a 100mm 
macro lens and two external flashes. Measurements and 
meristic characters include, snout vent length (SVL, from 
tip of snout to vent); axilla to groin length (AGL, from 
posterior margin of forelimb insertion to anterior margin 
of hindlimb insertion); body width (BW, maximum body 
width); forearm length (FL, from elbow to distal end of 
wrist); crus length (CL, from knee to heel); tail length 
(TL, from vent to tip of tail); tail width (TW, measured at 
widest point of tail); head length (HL, distance between 
the posterior margin of the retroarticular process of jaw 
and snout-tip); head width (HW, maximum width of head 
at the widest range); head depth (HD, maximum head 
depth at occiput); eye diameter (ED, greatest horizontal 
diameter of eye); eye to naris distance (EN, distance be-
tween anterior margin of eye and posterior edge of nos-
tril); eye to snout distance (ES, distance between anterior 
margin of eye and tip of snout); eye to ear distance (EE, 
distance from anterior edge of ear opening to posterior 
margin of eye); ear length (EL, maximum length of ear 
opening); internarial distance (IN, distance between na-
res); interorbital distance (IO, shortest distance between 
left and right supraciliary scale rows). Additional meris-
tic characters include SL: supralabials; IL: infralabials; 
DTR: longitudinal rows of enlarged dorsal tubercles at 
midbody between the venterolateral folds; VS: ventral 
scales counted between the posterior of the mentum till 
the anterior of cloacal opening ; Supraciliaries: Large 
(comparatively larger than the other scales in the head) 
scales bordering the eye; PVT: number of paravertebral 
tubercles between limb insertions; MVSR: the number of 
ventral scale rows at mid-body between the lowest rows 
of dorsal scales; PP: preanal pores; FP: femoral pores on 
the femoral region; SBPP: number of medial poreless 
scales between the preanal pores; SB FP&PP: the number 
of poreless scales between the series of femoral pores and 
the preanal pores.

Comparative data for the species from monticola, 
gracilis and mysorensis clades were obtained from the lit-
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erature (Manamendara-Arachchi et al. 2007; Khandekar 
2019; Agarwal et al. 2020b; Pal et al. 2021; Khandekar et 
al. 2021; Khandekar et al. 2022a, 2022b). Museum abbre-
viations: BNHS: Bombay Natural History Society, Mum-
bai, India; ZSI-R: Zoological Survey of India, Kolkatta, 
India; ZSI-SRC: Southern Regional Centre, Zoological 
Survey of India, Chennai, India.

Results

Molecular analysis

Our ML and BI phylogenies recovered different sets of 
relationships for the new species. In the Bayesian analy-
sis, the new species is sister to the monticola clade with 
strong support (BPP 0.98). However, in the ML analysis, 
the new species described here is nested between my-
soriensis, gracilis and monticola clades, and recovered 
as basal to the latter two clades (gracilis and monticola) 
with low support (UFB 71) (Fig. 2) and the monophyly 
of gracilis and monticola clade is also recovered with low 
support (UFB 52) similar to that of the previous studies. 
The new species has a genetic divergence of 13.9–24% 
from the mysoriensis clade, 15.8–18.1% from the gracilis 
clade and 13.2–14.9% from the monticola clade in the 
mitochondrial ND2 gene (supplementary Table S2). In 
the 16S gene, the new species has a genetic divergence 
of 5.9–8.9% from the mysoriensis clade, 5.4–6.1% from 
the gracilis clade and 7–7.3% in monticola clade (supple-
mentary Table S3).

Cnemaspis umashaankeri sp. nov.

http://zoobank.org/2784859C-5B45-45C2-B682-E52E1C-
939F1A

Figs 3–6

Type locality. Biligiri Rangan Hills village, Biligiri Ran-
ganathaswamy Temple Tiger Reserve, Karnataka, India 
(12.002204°N and 77.145234°E, 1161 m asl).

Holotype. ZSI-R-28301, SVL 25.7 mm, adult male, col-
lected from the type locality by Aravind N.A. and Surya 
Narayanan on 14th October 2021 (Figs 3, 4, 6A).

Paratypes (n=3). ZSI-R-28302, SVL 24.6 mm, adult 
male (Fig. 5A); BNHS 3127, SVL 27.7 mm, adult female 
(Fig. 5B); BNHS 3126, SVL 28.8 mm, adult male (Fig. 
5C). Collection details same as holotype.

Etymology. The specific epithet is a patronym honouring 
Dr R. Uma Shaanker, Retired Professor of Plant Physiol-
ogy, University of Agricultural Sciences, Bangalore and 
Founder of Ashoka Trust for Research in Ecology and the 
Environment (ATREE), Bangalore. He has contributed 

immensely to understanding plant and animal evolution, 
ecology, and conservation biology.

Suggested common name. Umashaanker’s Dwarf Gecko. 

Diagnosis. A small-sized Cnemaspis, SVL up to 29 mm 
(n=4). Dorsal pholidosis heterogeneous; moderately 
keeled, granular scales in the vertebral and paravertebral 
region irregularly arranged, weakly keeled tubercles on 
each side of flank, tubercles in lowest row largest, spine-
like; 6–8 rows of dorsal tubercles; ventral scales smooth, 
imbricate, 20 or 21 scales across the belly, 90–96 longi-
tudinal scales from mental to cloacal opening, subdigital 
scansors smooth, entire, unnotched; 6–9 lamellae under 
digit I of manus and eight lamellae under digit I of pes, 
15–17 and 12–15 lamellae under digit IV of pes and ma-
nus, respectively; males with 4 or 5 femoral pores on each 
thigh separated on either side by 4 or 5 poreless scales 
from a series of 6–8 precloacal pores; tail with enlarged, 
strongly keeled, distinctly pointed, conical tubercles form-
ing whorls; median row of subcaudals smooth, slightly 
enlarged; subdigital scansors smooth, entire, unnotched.

Comparison with gracilis, mysoriensis and monticola 
clades. Cnemaspis umashaankeri sp. nov. differs from 
the members of the monticola clade (Pal et al. 2021), in-
cluding its members from Sri Lanka and Southeast Asia 
by the absence of spine-like tubercles in the flanks (versus 
spine like tubercles present in all the members of monti-
cola and kandiana clades). Additionally, from the Indi-
an members of this clade C. umashaankeri sp. nov. can 
be distinguished by the presence of 90–94 ventral scales 
(versus 113–129 in C. monticola Manamendra-Arachchi, 
Batuwita and Pethiyagoda, 2007; 130–136 in C. austra-
lis Manamendra-Arachchi, Batuwita and Pethiyagoda, 
2007; 111–124 C. schalleri Khandekar, Thackeray and 
Agarwal, 2021); by a combination of 6–8 PP and 4 or 5 
FP separated by 4 or 5 poreless scales (versus 3 or 4 PP 
and 3–5 FP separated by 9–12 poreless scales in C. monti-
cola; 2 or 3 PP and 4 or 5 FP separated by 11–13 poreless 
scales in C. australis; 2 or 3 PP and 3–5 FP separated by 
8–10 poreless scales in C. schalleri).

Among the members of the mysoriensis clade, Cne-
maspis umashaankeri sp. nov. closely resembles C. yer-
caudensis Das and Bauer, 2000 and C. otai Das and Bau-
er, 2000 in having 20 or 21 MVSR and 90–94 ventral 
scales (versus 18–20 MVSR and 90–105 ventrals in C.
yercaudensis; 18 MVSR and 93–98 ventrals in C. otai), 
but it differs from the all the members in the mysorien-
sis clade by the following characters. It can be easily 
distinguished from the members of the clade by having 
a combination of 6–8 PP and 4 or 5 FP separated by 4 
or 5 poreless scales (versus 2 PP and 2 FP separated by 
12–14 poreless scales in C. adii Srinivasulu, Kumar and 
Srinivasulu, 2015; 4 PP and 3 FP separated by 9 or 10 
poreless scales in C. otai; 2 PP and 2 FP separated by 7 or 
8 poreless scales in C. mysoriensis (Jerdon, 1853); 2 PP 
and 3 femoral pores separated by 5 or 6 poreless scales 
in C. yercaudensis; 2 PP and 2 or 3 FP on each side sep-
arated by 8 poreless scales in C. stellapulvis Khandekar, 

http://zoobank.org/2784859C-5B45-45C2-B682-E52E1C939F1A
http://zoobank.org/2784859C-5B45-45C2-B682-E52E1C939F1A
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Figure 2. ML (A) and Bayesian phylogenies (B) with the concatenated dataset showing the relationship of the new species with 
the mysoriensis, monticola, gracilis and goaensis clades. SL = Sri Lanka and SEA = Southeast Asia. Complete trees with root are 
provided in the supplementary material Fig. 1.
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Thackeray and Agarwal, 2020; 3 PP and 1 FP on each 
side separated by 10 poreless scales in C. rishivalleyensis 
Agarwal, Thackeray and Khandekar, 2020; FP absent and 
2–5 PP in C. avasabinae Agarwal, Bauer and Khandekar, 
2020); 2 (3 in one specimen) PP and 2 FP on each side 
separated by 6–9 poreless scales in C. tigris Khandekar, 
Thackeray and Agarwal, 2022.

From the members of the gracilis clade, Cnemaspis
umashaankeri sp. nov. can be easily distinguished by a 
combination of 6–8 PP and 4 or 5 FP separated by 4 or 
5 poreless scales (versus 4 PP and 4–6 FP separated by 8 
poreless scales in C. agarwali Khandekar, 2019; 1 or 2 PP 
and 4 FP separated by 7–9 poreless scales in C. shevaroy-
ensis Khandekar, Gaitonde and Agarwal, 2019; 2–4 PP 
and 5–9 FP separated by 1–6 poreless scales in C. thac-
kerayi Khandekar, Gaitonde and Agarwal 2019; 3 or 4 PP 
and 5 or 6 FP separated by 1 or 2 poreless scales in C.
jackeii Pal, Mirza, Dsouza and Shanker 2021; 2 PP and 
3–5 FP separated by 9–11 poreless scales in C. mundan-
thuraiensis Khandekar, Thackeray and Agarwal, 2022). 
Furthermore, C. umashaankeri sp. nov. differs from all 
the members of this clade in having a lower ventral 90–96 
and MVSR 20 or 21 (versus 24–26 MVSR and 136–140 

ventrals in C. agarwali; 21–24 MVSR and 111–118 ven-
trals in C. shevaroyensis; 22–25 MVSR and 105–122 
ventrals in C. agarwali).

Additionally, Cnemaspis umashaankeri sp. nov. can 
be distinguished from Cnemaspis boiei (Gray, 1842) by 
the presence of femoral and preanal pores (versus both 
femoral and preanal pores absent in C. boiei). From Cne-
maspis jerdoni (Theobald, 1868), the new species can be 
distinguished by the presence of 4 or 5 femoral pores and 
6–8 preanal pores (versus 8 femoral pores and preanal 
pores absent in C. jerdoni).

Description of the holotype (ZSI-R-28301). Adult male 
in good state of preservation, the tip of the tail clipped for 
the tissue collection (Fig. 3). SVL 25.7 mm, head short 
(HL/SVL 0.29), wide (HW/ HL 0.64), not strongly de-
pressed (HD/HL 0.48), distinct from neck. Loreal region 
slightly inflated, canthus rostralis not prominent. Snout 
roughly one-third of the head length (ES/HL 0.35), 2.5 × 
eye diameter (ED/ES 0.40); scales on snout and canthus 
rostralis large, round; slightly larger than the scales those 
on forehead and interorbital region; occipital and tempo-
ral region with much smaller granules (Fig. 4A).

Figure 3. Dorsal (upper) and ventral (lower) aspects of the Holotype (ZSI-R-28301) of Cnemaspis umashaankeri sp. nov. Scale 
bar = 10 mm.
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Eye small (ED/HL 0.14); with round pupil; orbit with 
fringe scales that are largest anteriorly; supraciliaries not 
elongate. Ear-opening deep, vertical, small (EL/HL 0.06); 

eye to ear distance greater than diameter of eye (EE/ED 
2.18). Rostral much wider (1.7 mm) than long (0.8 mm), 
partially divided dorsally by a strongly developed rostral 

Figure 4. Cnemaspis umashaankeri sp. nov. (Holotype, ZSI-R-28301); A head in dorsal view, B ventral view, C lateral view, 
D view of the femoral region, E. ventral view of right manus and F. right pes. Scale bar = 5mm.
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groove for more than half of its length; single enlarged 
supranasal on each side, slightly larger than postnasals; a 
small scale present at the juncture of rostral and interna-
sals; rostral in contact with supralabial 1, nasal, suprana-
sal, internasal, briefly contacting post nasal; nostrils oval, 
each surrounded by postnasal, supranasal and rostral; 
three rows of scales separate the orbit from the supralabi-
als (Fig. 4A).

Mental enlarged, subtriangular, wider than long; two 
pairs of postmentals, inner pair large, roughly rectangu-
lar, bordered by mental, infralabial I, outer postmentals 
and two enlarged chin shields; outer postmentals slightly 
smaller than inner postmentals, roughly circular, bordered 
by inner postmentals and eight enlarged chin shields; in-
ner postmentals in contact with each other and two small 
gular scales prevent contact of left and right outer post-
mentals; chin shields bordering postmentals flat, smooth, 
smaller than outermost postmentals. Eight Supralabials 
on each side and seven supralabials on left and six on 
right side at midorbit; supralabial I largest, supralabials 
decreasing in size posteriorly; seven infralabials to angle 
of jaw on each side and six at midorbit on either side; 
infralabial I largest, infralabials decreasing in size poste-
riorly (Fig. 4C). Extra-brillar fringe scales seven or eight 
on each side; 24–26 scale rows between left and right su-
praciliaries at midorbit.

Body relatively slender (BW/SVL 0.23), trunk less 
than half of SVL (AGL/SVL 0.42); spine-like scales on 
flank absent. Dorsal scales on trunk heterogeneous, mod-
erately keeled anteriorly and strongly keeled posterior-
ly; granular scales intermixed with much larger, strongly 
keeled, conical tubercles; approximately eleven tubercles 
in paravertebral row from above forelimb insertion to the 
hind limb insertion. Scales on nape are slightly smaller 
than those on paravertebral rows and smaller on the oc-
ciput. Scales on flank slightly larger than those on dor-
sum, granular and strongly keeled, intermixed with more 
tubercles than that of the dorsum. Ventral much larger 
than those on the dorsum, those on belly smooth, imbri-
cate, subequal from chest to vent; midbody scale rows 
across belly 21; 90 scales from mental to anterior border 
of cloaca. Scales on throat and pectoral region slightly 
smaller than those on belly, flat and imbricate; gular re-
gion with much smaller, flattened scales with those on 
chin bordering postmentals. Four femoral pores on each 
thigh separated four poreless scales on the left and five 
poreless scales on the right from six continuous precloa-
cal pores (Fig. 4D).

Scales on palm and sole smooth, flat and roughly cir-
cular; scales on dorsal aspect of manus and pes hetero
genous, moderately keeled, imbricate; those near fore-
limb insertion much smaller; dorsal aspect of forearm 

Figure 5. Dorsal aspect of the paratypes of C. umashaankeri sp. nov.; A ZSI-R-28302, B BNHS 3127, C BNHS 3126.
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and elbow with scales smaller than those on upper arm, 
strongly keeled, roughly rounded; dorsal aspect of hand 
predominantly bearing large, strongly keeled, imbricate 
scales. Ventral aspect of upper arm with smooth, rough-
ly rounded. Scales on dorsal aspect of thigh subequal 
to those on dorsal granules, strongly keeled, imbricate. 
Scales on dorsal aspect of knee and shank slightly small-
er than those on dorsum of thigh, subimbricate, strongly 
keeled; dorsal aspect of foot predominantly bearing small 
to large, moderate to strongly keeled, imbricate scales; 
scales on ventral aspect of thigh and shank similar to 
those on midbody ventrals (Fig. 3). Fore and hind limbs 
moderately long, slender; (CL/SVL 0.16); digits long, 
with a strong, recurved claw, distal portions laterally 
compressed conspicuously. Series of unpaired lamellae 
on basal portion of digits, separated from narrower distal 
lamellae by a single large scale at the inflection; proxi-
mal lamellae series: 1–3–3–4–3 (right manus; Fig. 4E), 
1–4–4–6–5 (right pes; Fig. 4F), 1–3–4–4–3 (left manus), 

1–4–4–6–3 (left pes); distal lamellae series: 7–8–11–10–
9 (right manus; Fig. 4E), 7–9–10–10–10 (right pes; Fig. 
4F), 7–8–10–11–9 (left manus), 7–8–10–11–10 (left pes). 
Relative length of digits (measurements in mm in paren-
theses): IV (2.1) > III (1.9) > V (1.8) > II (1.6) > I (1.1) 
(right manus); III (3.3) > IV (3.1) > II (2.3) >V (2.2) > I 
(1.7) (right pes).

Tail incomplete, cylindrical in cross-section, relative-
ly slender, longer than snout-vent length (TL/SVL 0.87). 
Dorsal scales at tail base granular, strongly keeled, simi-
lar in size and shape to those on midbody dorsum, grad-
ually becoming larger, flatter, subimbricate posteriorly, 
intermixed with two rows of distinctly enlarged, coni-
cal, strongly keeled paravertebral tubercles; four to six 
tubercles in dorsolateral, lateral and ventrolateral rows, 
distinctly enlarged, strongly keeled, imbricate, which are 
restricted only at the anterior portion of the tail, forming 
whorls. Scales on the ventral aspect of the original tail 
much larger than those on the dorsal, imbricate, smooth, 

Figure 6. Live images of C. umashaankeri sp. nov.; A Holotype (ZSI-R-28301), B Live uncollected female.
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with a series of three enlarged subcaudal scales of which 
the median series is almost twice the size of adjunct two 
rows, roughly hexagonal; those on the tail base much 
smaller, imbricate and smooth, a single enlarged postclo-
acal spur on each side.

Colour in life. Dorsal aspect of the body is overall dark 
brown with yellow and black intermixed irregular patch-

es. The weakly keeled granular tubercles on the lateral 
aspect of the body prominently in yellow. An indistinct 
pale vertebral stripe extending from the neck to the ante-
rior portion of the tail. The dorsal part of the head is not 
distinctly different from the dorsal body in colour. One 
dark preorbital stripe extending from the narial region to 
the eye, two postorbital stripes running from the posterior 
of eye to the axillar insertion and the other stripe extends 

Table 1. Mensural data for the type series of Cnemaspis umashaankeri sp. nov. * denote incomplete tail.

Species Cnemaspis umashaankeri sp. nov.
Voucher no. ZSI-R-28301 ZSI-R-28302 BNHS 3126 BNHS 3127
Type status Holotype Paratype Paratype Paratype
Sex Male Male Male Female
SVL 25.7 24.6 28.8 27.7
TL 22.6* 14* 7.9* 34.9
TW 2.1 2.2 3.1 2.5
CL 4.3 3.7 4.7 5.2
AGL 11 9 12.3 11.23
BH 2.8 2.9 3.3 3.7
BW 6 5.3 6.5 6.3
HL 7.7 7.8 7.7 8.1
HW 5 4.6 5.7 5.2
HD 2.4 3.1 2.8 3
ED 1.1 1.3 1.2 1.3
EE 2.4 2.5 2.4 2.6
ES 2.7 2.8 3.3 3.3
EN 2.2 2.1 2.4 2.8
IN 0.9 0.8 0.9 1
IO 2.6 2.8 3 3.2
EL 0.5 0.3 0.5 0.5

Table 2. Meristic data for the type series of Cnemaspis umashaankeri sp. nov. irr. arr. = irregularly arranged, ab = absent, dam = 
damaged.

  Cnemaspis umashaankeri sp. nov.
Voucher no. ZSI-R-28301 ZSI-R-28302 BNHS 3126 BNHS 3127
Type status Holotype Paratype Paratype Paratype
Sex Male Male Male Female
         
SL L&R 7&7 7&7 7&7 7&7
IL L&R 7&7 7&7 6&7 6&7
SL M L&R 6&6 6&6 6&7 6&7
IL M L&R 5&5 5&5 5&6 5&6
PVT irr. arr irr. arr irr. arr irr. arr
DTR 6 8 8 6
MVSR 21 21 20 21
VS 90 92 94 96
LamF1 L&R 8&8 8&9 8&8 8&6
LamF4 L&R 15&14 12&13 15&dam 15&15
LamT1 L&R 8&8 8&8 8&8 8&8
LamT4 L&R 17&16 15&15 16&16 17&16
LamT5 L&R 13&15 14&13 14&15 15&16
PP L&R 6 8 8 ab
SBPP 0 0 0 0
SB PP&FP L&R 4&5 5&4 4&5 ab
FP L&R 4&4 5&5 5&5 ab
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from the posterior of the subocular region extending to-
wards venter. Rostral and first two supralabials are pre-
dominantly darker, rest yellowish. Infralabials predomi-
nantly darkish bordered by yellow, except the last which 
is fully yellowish. Black and greyish dorsal transverse 
caudal bands encircling the tail. Black bands generally 
7 or 8 scales thicker and greyish bands thicker by 4 or 
5 scales. All the black separate except the third to fifth 
that is connected dorsally. Post cloacal spur yellowish on 
either side. Ventral surface dull white and gular region 
distinctly yellowish. Few ventral scales along the coastal 
and the scales in the thigh indistinctly yellowish. In pre-
servative, all the colour remains same except the yellow, 
that turned paler on both dorsal and ventral sides.

Variation in paratypes. Mensural and meristic data 
for the type series are provided in Table 1 & 2. Para-
types range in size of the SVL from 24.6 mm to 28.8 
mm (n=3). Paratypes ZSI-R-28302 and BNHS 3126 are 
males and ZSI-R-28302 is a female. All paratypes over-
all resemble the holotype except in the following char-
acters. Tail complete in the paratype BNHS 3127 and 
incomplete in all other paratypes ZSI-R-28302, BNHS 
3126 with varying degrees in length, all of which have 
original tails. Post mentals in brief contact in the para-
type ZSI-R-28302 and are separated by a single small 
scale in paratype BNHS 3126. Outer postmentals are 
separated by a series of three scales in ZSI-R-28302 and 
by four scales in BNHS 3126. The overall colouration 
of all the male specimens (ZSI-R-28302 & BNHS 3126) 
is similar to the holotype. The dark mottling in the gu-

lar scales is absent in BNHS 3126 and less prominent in 
ZSI-R-28302. The dorsal colouration of the only female 
paratype BNHS 3127 is brownish overall including the 
tail.

Distribution and natural history. Cnemaspis uma-
shaankeri sp. nov. is currently known only from four 
localities within the BRT Tiger Reserve (Fig. 7). During 
our fieldwork we found this species in the settlements 
largely intermixed with coffee plantations in BR Hills 
and K Gudi villages (11.906001°N, 77.133290°E) and 
Basavanakadu stream (11.941572°N, 77.155268°E). Be-
yond these areas, we also found C. umashaankeri sp. nov. 
commonly in semi-evergreen, moist deciduous forests 
around the coffee estates within the Tiger Reserve mainly 
in habitats associated with the rocky granite boulders and 
crevices. The holotype and the paratypes were collected 
from building walls of the ATREE field station situated 
amidst the human settlements and coffee plantations, in-
dicating that this species can survive human disturbances. 
The type series was collected at night around 20:00 hrs 
during which individuals were highly active. Within the 
sampled sites, several other individuals of C. umashaan-
keri sp. nov. were observed foraging, mostly in the eve-
nings or later in the night. These uncollected individuals 
were identified based on the dorsal pholidosis and number 
of femoral and preanal pores. Eggs of the new species 
were seen in the rock and building crevices. Hemidacty-
lus graniticolus Agarwal, Giri and Bauer, 2011 and Hemi-
dactylus sp. are found syntopically with the new species 
within the known range.

Figure 7. Overall habitat of the BR Hills village and the BRT Tiger Reserve.
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Discussion

Biligiri Rangan Hills situated in the vicinity of the Nilgiri 
Hills and Mysore city, both of which are known to be im-
portant regions for plantations and as administrative zones 
during colonial era. However, this region received limited 
attention from the explorers, especially in terms of the her-
petofauna. Beddome (1870) described the first new species 
Cyrtodactylus collegalensis [as Gymnodactylus] of reptile 
from from “Balarangans (= BR Hills) in dry forests near 
Yellundur (=Yelandur)” (also see Agarwal et al. 2016). 
The British naturalist and coffee planter Ralph Camroux 
Morris (1894–1977) who lived in the Honnametti estate 
(now part of the BRT Tiger Reserve) was the subsequent 
person to explore this region. His interest was broadly in 
mammals and birds, on which he had published several 
natural history notes between 1922–1958 (Ali 1978), and 
only one of his notes dealt with snakes pertaining to the 
BR Hills (Morris 1958). After this, only a handful of stud-
ies in the recent past have dealt with inventorying (Murthy 
and Thirumalai 2006) or reported the sightings of herpeto-
fauna of BR Hills (Ganesh et al. 2018). Apart from these, 
two amphibian species Microhyla sholigari Dutta and 
Ray, 2000 and Raorchestes honnametti Gururaja, Priti, 
Roshmi and Aravind, 2016 have been described from the 
BR Hills. After the work of Beddome (1870), Cnemaspis
umashaankeri sp. nov. is the second reptile species to be 
described from the BRT Tiger Reserve.

Murthy and Thirumalai (2006) reported Cnemaspis in-
dica Gray 1846 from “Sebinkare to Doraisami Park” based 
on two examples without any morphological data, in their 
checklist. Two of these specimens (ZSI/SRS/VRL-487, 
488) were traced during this study. Due to the poor state 
of preservation, we could not collect information on the 
number of femoral and precloacal pores, but we refer to 
these specimens as C. umashaankeri sp. nov. based on the 
presence of irregularly arranger dorsal tubercles, which is 
absent in C. indica (Gray 1846; Pal et al. 2021). Also, the 
type locality and the other known location K Gudi village 
of the new species is only 12 km and 2 km, respective-
ly from the locality mentioned in Murthy and Thirumalai 
(2006) with similar habitat type and elevational range. 
Furthermore, Cnemaspis indica was originally described 
from the Nilgiri Hills and has a restricted distribution in 
the higher elevations in this region (Pal et al. 2021).

Interestingly, from the existing information, BR Hills 
appear to harbour some of the range-restricted herpe-
tofauna (forest species) that are found both in the East-
ern and the Western Ghats; such as Draco dussumeiri 
Duméril and Bibron, 1837, Monilesaurus rouxii (Duméril 
and Bibron, 1837), Boiga nuchalis (Günther, 1875), Den-
drelaphis bifrenalis (Boulenger 1890), Craspedoceph-
alus occidentalis (Pope and Pope, 1933) and Lycodon
flavicollis Mukherjee & Bhupathy, 2007 (Ganesh et al. 
2018; Aengals et al. 2022). This pattern of shared faunal 
elements from both the Eastern and the Western Ghats 
and the apparent missing of some wet zone species in the 
BR Hills has been previously reported for birds (Srini-
vasan and Prashanth 2006).

In the ML phylogeny, Cnemaspis umashaankeri sp. 
nov. is sister to two clades, one restricted to the Eastern 
and the Western Ghats (gracilis clade) and the Western 
Ghats and in Sri Lanka (monticola clade), but with low 
support. On the other hand, in the BI analysis, C. uma-
shaankeri sp. nov. is sister to the monticola clade with 
strong support. However, our phylogenetic analyses in-
cluded all the described species belonging to the three 
clades of interest (gracilis, mysoriensis and monticola) to 
which the new species shows affinity. Cnemaspis uma-
shaankeri sp. nov. could not be positively placed in any 
of these species’ clades, but shares morphological sim-
ilarity with mysoriensis and gracilis clades by the ab-
sence of spine-like tubercles, while this is present in all 
the members of monticola clade (Pal et al. 2021). Addi-
tional sampling from this and nearby regions may resolve 
the phylogenetic placement and the dispersal patterns of 
these clades within peninsular India and Sri Lanka. Mo-
yar gorge has been previously postulated as a significant 
biogeographic barrier for several terrestrial reptilian gen-
era Sitana Cuvier, Hemidactylus Goldfuss and Playceps 
Blyth (Deepak and Karanth 2018; Srikanthan et al. 2018; 
Deepak et al. 2021) and the role of this barrier for other 
herpetofauna in these ranges remains to be tested.

This description of yet another Cnemaspis from the 
BR Hills shows the hidden diversity in this genus and 
highlights the lack of studies and exploration in this 
region. Hitherto Cnemaspis umashaankeri sp. nov. is 
known only from the vicinity of the BR Hills, mostly in 
the mid-elevation semi-evergreen and moist deciduous 
forests and their presence in the evergreen patches of 
the higher elevations needs to be investigated across the 
range. Given the poor exploration of herpetofauna in this 
region and adjacent areas, further extensive surveys are 
warranted for an updated inventory and to uncover the 
hidden diversity.

Acknowledgements

We would like to thank the Karnataka Forest Department for the permis-
sion to collect the specimens (PCCF(WL)/E2/CR-15/2021-22). Norton-
NewLock and ATREE Community Conservation Centre, BR Hills for 
the funding support. We also thank Dr Siddappa Setty, ATREE, Benga-
luru, India for providing us with all the necessary logistics and support 
during the field surveys. We thank all the field staff of the BR Hills field 
station for their help and assistance during the fieldwork. Additional 
records of the new species from the BR Hills village were also obtained 
from inaturalist.org, a citizen science portal. We thank Dr Chinta S for 
the discussion and her help in editing the manuscript. We thank an anon-
ymous reviewer for the details about the specimens at ZSI, Chennai 
and Dr Subramanian KA and Dr Varadaraju, ZSI, Chennai for sharing 
the specimen photos from ZSI, Chennai. We thank all the reviewers for 
their inputs and for reviewing this manuscript.

References

Aengals R, Ganesh SR, Sethy PGS, Kirubakaran JS, Jerith MA, Sath-
eeshkumar M, Thanigaivel A, Vogel G (2022). First confirmed 



Vertebrate Zoology 72, 2022, 823–837 835

distribution records of Dendrelaphis bifrenalis (Boulenger, 1890) 
(Reptilia: Colubridae) in India, with a revised key to the southern 
Indian forms. Taprobanica 11(1): 25–32. https://doi.org/10.47605/
tapro.v11i1.274

Agarwal I, Mirza ZA, Pal S, Maddock ST, Mishra A, Bauer, AM (2016) 
A new species of the Cyrtodactylus (Geckoella) collegalensis 
(Beddome, 1870) complex (Squamata: Gekkonidae) from Western 
India. Zootaxa 4170(2): 339–354. https://doi.org/10.11646/zoo
taxa.4170.2.7

Agarwal I, Thackeray T, Pal S, Khandekar A (2020a) Granite boulders 
act as deep-time climate refugia: A Miocene divergent clade of rupi-
colous Cnemaspis Strauch, 1887 (Squamata: Gekkonidae) from 
the Mysore Plateau, India, with descriptions of three new species. 
Journal of Zoological Systematics and Evolutionary Research 58(4): 
1234–1261. https://doi.org/10.1111/jzs.12391

Agarwal I, Bauer AM, Khandekar A (2020b) A new species of South 
Asian Cnemaspis (Squamata: Gekkonidae) from the Eastern Ghats, 
India. Zootaxa 4802 (3): 449–462. https://doi.org/10.11646/zoo
taxa.4802.3.3

Agarwal I, Thackeray T, Khandekar A (2021) A new medium-sized 
rupicolous Cnemaspis Strauch, 1887 (Squamata: Gekkonidae) of the 
C. bangara clade from granite boulder habitats in Krishnagiri, Tamil 
Nadu, India. Zootaxa 4969: 351–366. https://doi.org/10.11646/zoo
tzxa.4969.2.7

Ali S (1978) Obituary: Ralph Camroux Morris (1894–1977). Journal of 
the Bombay Natural History Society 75: 192–196.

Aravind NA, Rao D, Madhusudan PS (2001) Additions to the Birds of 
Biligiri Rangaswamy Temple Wildlife Sanctuary, Western Ghats, 
India. Zoos’ Print Journal 16(7): 541–547.

Beddome RH (1870) Description of new reptiles from Madras presiden-
cy. Madras Monthly Journal of Medical Science 2: 169–176.

Cyriac VP, Palot MJ, Deuti K, Umesh PK (2020) A preliminary 16S 
rRNA phylogeny of the Indian Cnemaspis Strauch, 1887 (Squa-
mata: Gekkonidae) with the description of two new cryptic species 
from the C. wynadensis clade. Vertebrate Zoology 70(2): 171–193. 
https://doi.org/10.26049/VZ70-2-2020-06

Deepak V, Karanth KP (2018) Aridificaton driven diversification of 
fan-throated lizards from the Indian subcontinent. Molecular Phy-
logenetics and Evolution 120: 53–62. https://doi.org/10.1016/j.
ympev.2017.11.016

Deepak V, Narayanan S, Mohapatra PP, Dutta SK, Melvinselvan G, 
Khan A, Mahlow, K, Tillack F (2021) Revealing two centuries of 
confusion: new insights on nomenclature and systematic position 
of the Argyrogena fasciolata (Shaw, 1802) (auctt.), with description 
of a new species from India (Reptilia: Squamata: Colubridae). Ver-
tebrate Zoology 71: 253–316. https://doi.org/10.3897/vz.71.e64345

Dutta SK, Ray P (2000) Microhyla sholigari, a new species of micro-
hylid frog (Anura: Microhylidae) from Karnataka, India. Hamadry-
ad 25: 38–44.

Ganesh SR, Kalaimani A, Karthik P, Baskaran N, Nagarajan R, 
Chandramouli SR (2018). Herpetofauna of Southern Eastern Ghats, 
India – II From Western Ghats to Coromandel Coast. Asian Journal 
of Conservation Biology 7(1): 28–45.

Ganeshaiah KN, Shankar RU (1998) BRT Sanctuary: a biogeograph-
ic bridge of the Deccan Plateau. In: Ganeshaiah KN, Shankar RU 
(eds.). Biligiri Rangaswamy Temple Wildlife Sanctuary: Natural 
history, Biodiversity and Conservation. Ashoka Trust for Research 
in Ecology and the Environment and Vivekananda Girijana Kalya
nakendra, Bangalore, India. pp. 4–6.

Higgins D, Thompson J, Gibson T, Thompson JD, Higgins DG, Gib-
son TJ (1994) CLUSTAL W: improving the sensitivity of pro-
gressive multiple sequence alignment through sequence weight-
ing, position-specific gap penalties and weight matrix choice. 
Nucleic Acids Research 22(22): 4673–4680. https://doi.org/10.1093/
nar/22.22.4673

Hoang D, Chernomor O, von Haeseler A, Minh BQ, Vinh L (2017) 
UFBoot2: Improving the Ultrafast Bootstrap Approximation. Mo-
lecular Biology and Evolution 35: 518–522. https://doi.org/10.1093/
molbev/msx281

Huelsenbeck JP, Ronquist F, Nielsen R, Bollback J.P (2001) Bayesian 
Inference of phylogeny and its impact on evolutionary biology. Sci-
ence 294: 2310–2314. https://doi.org/10.1126/science.1065889

Jerdon TC (1853) Catalogue of the Reptiles inhabiting the Peninsula 
of India. Part 1. Journal of Asiatic Society of Bengal xxii [1854]: 
462–479 (1853 fide Bauer et al. 2008).

Kalyaanamoorthy, Minh BQ, Wong TKF, von Haeseler A, Jermiin LS 
(2017) ModelFinder: Fast model selection for accurate phylogenet-
ic estimates. Nature Methods 14: 587–589. https://doi.org/10.1038/
nmeth.4285

Khandekar A (2019) A new species of rock-dwelling Cnemaspis 
Strauch, 1887 (Squamata: Gekkonidae) from Tamil Nadu, southern 
India. Zootaxa 4571(3): 383–397. https://doi.org/10.11646/zoo
taxa.4571.3.6

Khandekar A, Thackeray T, Agarwal I (2021) A new small-bodied, poly-
morphic Cnemaspis Strauch, 1887 (Squamata: Gekkonidae) allied 
to C. monticola Manamendra-Arachchi, Batuwita & Pethiyagoda, 
2007 from the Central Western Ghats of Karnataka, India. Zootaxa 
4950(3): 501–527. https://doi.org/10.11646/zootaxa.4950.3.5

Khandekar A, Thackeray T, Agarwal I (2022a) Three more novel species 
of South Asian Cnemaspis Strauch, 1887 (Squamata, Gekkonidae) 
from Kalakad Mundanthurai Tiger Reserve, Tamil Nadu, India. Ver-
tebrate Zoology 72: 385–422. https://doi.org/10.3897/vz.72.e82343

Khandekar A, Thackeray T, Agarwal I (2022b) Three new cryptic 
species of South Asian Cnemaspis Strauch, 1887 (Squamata, Gek-
konidae) from Karnataka, India. Vertebrate Zoology 72: 115–142. 
https://doi.org/10.3897/vz.72.e76308

Kumar S, Stecher G, Tamura K (2016) MEGA7: Molecular Evolution-
ary Genetics Analysis version 7.0 for bigger datasets. Molecular 
Biology and Evolution 33: 1870–1874. https://doi.org/10.1093/mol-
bev/msw054

Lanfear R, Frandsen PB, Wright AM, Senfeld T, Calcott B (2017) 
PartitionFinder 2: new methods for selecting partitioned models 
of evolution for molecular and morphological phylogenetic analy-
ses. Molecular Biology and Evolution 34(3): 772–773. https://doi.
org/10.1093/molbev/msw260

Macey JR, Larson A, Ananjeva NB, Fang Z, Papenfuss, TJ (1997) Two 
novel gene orders and the role of light-strand replication in rear-
rangement of the vertebrate mitochondrial genome. Molecular Biol-
ogy and Evolution 14: 91–104. https://doi.org/10.1093/oxfordjour-
nals.molbev.a025706

Manamendra-Arachchi K, Batuwita S, Pethiyagoda R (2007) A taxo-
nomic revision of the Sri Lankan day-geckos (Reptilia: Gekkonidae: 
Cnemaspis), with description of new species from Sri Lanka and 
southern India. Zeylanica 7(1): 9–122.

Minh BQ, Nguyen MAT, von Haeseler A (2013) Ultrafast approxima-
tion for phylogenetic bootstrap. Molecular Biology and Evolution 
30: 1188–1195. https://doi.org/10.1093/molbev/mst024

Morris R (1958) Rat snake ‘mating’. Journal of the Bombay Natural 
History Society 55(2): 366.

https://doi.org/10.47605/tapro.v11i1.274
https://doi.org/10.47605/tapro.v11i1.274
https://doi.org/10.11646/zoo%C2%ADtaxa.4170.2.7
https://doi.org/10.11646/zoo%C2%ADtaxa.4170.2.7
https://doi.org/10.1111/jzs.12391
https://doi.org/10.11646/zoo%C2%ADtaxa.4802.3.3
https://doi.org/10.11646/zoo%C2%ADtaxa.4802.3.3
https://doi.org/10.11646/zoo%C2%ADtzxa.4969.2.7
https://doi.org/10.11646/zoo%C2%ADtzxa.4969.2.7
https://doi.org/10.26049/VZ70-2-2020-06
https://doi.org/10.1016/j.ympev.2017.11.016
https://doi.org/10.1016/j.ympev.2017.11.016
https://doi.org/10.3897/vz.71.e64345
https://doi.org/10.1093/nar/22.22.4673
https://doi.org/10.1093/nar/22.22.4673
https://doi.org/10.1093/molbev/msx281
https://doi.org/10.1093/molbev/msx281
https://doi.org/10.1126/science.1065889
https://doi.org/10.1038/nmeth.4285
https://doi.org/10.1038/nmeth.4285
https://doi.org/10.11646/zoo%C2%ADtaxa.4571.3.6
https://doi.org/10.11646/zoo%C2%ADtaxa.4571.3.6
https://doi.org/10.11646/zootaxa.4950.3.5
https://doi.org/10.3897/vz.72.e82343
https://doi.org/10.3897/vz.72.e76308
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.1093/molbev/msw260
https://doi.org/10.1093/molbev/msw260
https://doi.org/10.1093/oxfordjournals.molbev.a025706
https://doi.org/10.1093/oxfordjournals.molbev.a025706
https://doi.org/10.1093/molbev/mst024


Narayanan S, Aravind NA: New species of Cnemaspis from BR Hills836

Supplementary material 1

Table S1

Authors: Narayanan S, Aravind NA (2022)
Data type: .docx
Explanation note: List of sequences and Genbank accession numbers used in this study.
Copyright notice: This dataset is made available under the Open Database License (http://opendatacommons.org/

licenses/odbl/1.0). The Open Database License (ODbL) is a license agreement intended to allow users to freely 
share, modify, and use this Dataset while maintaining this same freedom for others, provided that the original 
source and author(s) are credited.

Link: https://doi.org/10.3897/vz.72.e89324.suppl1

Supplementary material 2

Table S2

Authors: Narayanan S, Aravind NA (2022)
Data type: .docx
Explanation note: Uncorrected pairwise distances for the mitochondrial ND2 gene among the gracilis, mysoriensis 

and monticola clade.
Copyright notice: This dataset is made available under the Open Database License (http://opendatacommons.org/

licenses/odbl/1.0). The Open Database License (ODbL) is a license agreement intended to allow users to freely 
share, modify, and use this Dataset while maintaining this same freedom for others, provided that the original 
source and author(s) are credited.

Link: https://doi.org/10.3897/vz.72.e89324.suppl2

Mukerji DD (1931) On a small collection of fish from the streams in 
the Billigirirangan hills (S. India). Journal of the Bombay Natural 
History Society 35(1–2): 359–361

Murthy TSN, Thirumalai G (2006) Reptilia. In: Editor-Director (Eds) 
Fauna of Biligiri Rangaswamy Temple Wildlife Sanctuary. Conser-
vation Area Series, Zoological Survey of India 27: 233–238

Pal S, Mirza ZA, Dsouza P, Shanker K (2021) Diversifying on the Ark: 
multiple new endemic lineages of dwarf geckos from the Western 
Ghats provide insights into the systematics and biogeography of 
South Asian Cnemaspis (Reptilia: Squamata). Zoological Research 
42: 675–691. https://doi.org/10.24272/j.issn.2095-8137.2021.074

Priti H, Sarma RR, Ramya B, Sudhira HS, Ravikanth G, Aravind NA, 
Gururaja KV (2016) Integrative taxonomic approach for describing 
a new cryptic species of BushFrog (Raorchestes: Anura: Rhacopho-
ridae) from the Western Ghats, India. PLoS One 11(3): 1–21. https://
doi.org/10.1371/journal.pone.0149382

Rambaut A, Drummond AJ, Xie D, Baele G, Suchard MA (2018) Pos-
terior summarisation in Bayesian phylogenetics using Tracer 1.7. 
Systematic Biology 67(5): 901–904. https://doi.org/10.1093/sysbio/
syy032

Ronquist F, Teslenko M, Mark VDP, Ayres D, Darling A, Höhna S, Lar-
get B, Liu L, Suchard MA, Huelsenbeck JP (2012) MrBayes 3.2: 
efficient Bayesian phylogenetic inference and model choice across a 
large model space. Systematic Biology 61(3): 539–542. https://doi.
org/10.1093/sysbio/sys029

Sayyed A, Cyriac VP, Pardeshi A, Sulakhe S (2021) Dwarfs of the for-
tress: A new cryptic species of dwarf gecko of the genus Cnemas-
pis Strauch, 1887 (Squamata, Gekkonidae) from Rajgad fort in the 
northern Western Ghats of Maharashtra, India. Evolutionary Sys-
tematics 5(1): 25–38. https://doi.org/10.3897/evolsyst.5.62929

Srikanthan AN, Kumar GC, Urs AJ, Ganesh SR (2018) Appearances 
are deceptive: molecular phylogeny recovers the Scaly Gecko Hemi-
dactylus scabriceps (Reptilia: Squamata: Gekkonidae) as a member 
of a scansorial and rupicolous clade. Journal of Threatened Taxa 
10(9): 12147–12162.

Tamura K, Peterson D, Peterson N, Stecher G, Nei M, Kumar S (2011) 
MEGA 5: Molecular evolutionary genetics analysis using maximum 
likelihood, evolutionary distance and maximum parsimony meth-
ods. Molecular Biology and Evolution 28(10): 2731–2739. https://
doi.org/10.1093/molbev/msr121

Theobald W (1876) Descriptive catalogue of the reptiles of British In-
dia. Thacker, Spink & Co., Calcutta: xiii + 238 pp.

Trifinopoulos J, Nguyen LT, von Haeseler A, Minh BQ (2016) Nucleic 
Acids Research 44 (W1): W232–W235. https://doi.org/10.1093/nar/
gkw256

Uetz P, Freed P, Aguilar R, Hošek J. (eds.) (2022) The Reptile Database, 
http://www.reptile-database.org, accessed [29-8-2022]

http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/vz.72.e89324.suppl1
http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/vz.72.e89324.suppl2
https://doi.org/10.24272/j.issn.2095-8137.2021.074
https://doi.org/10.1371/journal.pone.0149382
https://doi.org/10.1371/journal.pone.0149382
https://doi.org/10.1093/sysbio/syy032
https://doi.org/10.1093/sysbio/syy032
https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.3897/evolsyst.5.62929
https://doi.org/10.1093/molbev/msr121
https://doi.org/10.1093/molbev/msr121
https://doi.org/10.1093/nar/gkw256
https://doi.org/10.1093/nar/gkw256
http://www.reptile-database.org


Vertebrate Zoology 72, 2022, 823–837 837

Supplementary material 3

Table S3

Authors: Narayanan S, Aravind NA (2022)
Data type: .docx
Explanation note: Uncorrected pairwise distances for the mitochondrial 16S gene among the gracilis, mysoriensis 

and monticola clade.
Copyright notice: This dataset is made available under the Open Database License (http://opendatacommons.org/

licenses/odbl/1.0). The Open Database License (ODbL) is a license agreement intended to allow users to freely 
share, modify, and use this Dataset while maintaining this same freedom for others, provided that the original 
source and author(s) are credited.

Link: https://doi.org/10.3897/vz.72.e89324.suppl3

Supplementary material 4

Figure S1

Authors: Narayanan S, Aravind NA (2022)
Data type: .pdf
Explanation note: Complete ML phylogeny based on the concatenated dataset showing the relationship of the South 

Asian Cnemaspis.
Copyright notice: This dataset is made available under the Open Database License (http://opendatacommons.org/

licenses/odbl/1.0). The Open Database License (ODbL) is a license agreement intended to allow users to freely 
share, modify, and use this Dataset while maintaining this same freedom for others, provided that the original 
source and author(s) are credited.

Link: https://doi.org/10.3897/vz.72.e89324.suppl4

Supplementary material 5

Figure S2

Authors: Narayanan S, Aravind NA (2022)
Data type: .pdf
Explanation note: Complete BI phylogeny based on the concatenated dataset showing the relationship of the South 

Asian Cnemaspis.
Copyright notice: This dataset is made available under the Open Database License (http://opendatacommons.org/

licenses/odbl/1.0). The Open Database License (ODbL) is a license agreement intended to allow users to freely 
share, modify, and use this Dataset while maintaining this same freedom for others, provided that the original 
source and author(s) are credited.

Link: https://doi.org/10.3897/vz.72.e89324.suppl5

http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/vz.72.e89324.suppl3
http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/vz.72.e89324.suppl4
http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/vz.72.e89324.suppl5

	A new species of rupicolous Cnemaspis Strauch, 1887 (Squamata: Gekkonidae) from the Biligirirangan Hills of Southern India
	Introduction
	Materials and Methods
	Molecular analysis
	Morphological analysis

	Results
	Molecular analysis
	Cnemaspis umashaankeri sp. nov.

	Discussion
	Acknowledgements
	References

