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Species in the genus Cyclemys (Bell 1834) (Geoemydidae) 
are small to medium-sized semi-aquatic turtles (Iverson 

1992; Fritz et. al. 2008) that form a morphologically distinct 
group (Praschag et al. 2009). These species are distributed 
throughout southern and southeastern Asia (Fritz et al. 2008) 
and, to date, C. gemeli and C. dentata are the only species 
documented from India (Aengals et al. 2018).

The holotype of the Myanmar Brown Leaf Turtle 
(Cyclemys fusca) was obtained by M. Reimann in 2000 via the 
international pet trade. The species was described by Fritz et 
al. (2008) from the adult female specimen deposited in the 
Museum of Zoology Dresden (MTD D 42578). Based on 
five specimens, C. fusca was subsequently reported from the 
vicinity of Kyin Dwe Village, Kachin, Myanmar (Piatt et al. 
2012), but knowledge of the species’ distribution is limited; 
they have been thought to occur only in northern Myanmar 
but were suspected to occur in Bangladesh and adjacent India 
(Fritz et al. 2008; Uetz et al. 2024). They inhabit freshwater 
systems, primarily rivers and swamps (Uetz et al. 2024), and 

at present the species is listed as Least Concern (LC) on the 
IUCN Red List of Threatened Species (Platt et al. 2021).

At about 2015 h on 6 November 2022, a subadult female 
Cyclemys sp. (Fig. 1; Table 1) was collected in the downstream 
portion of the Chakpi River, Chandel District, Manipur, 
India (24.296226, 93.974557; elev. 876 m asl), where it 
was on the muddy bank of a backwater. This turtle had a 
deformed left hindlimb that had developed only as far as the 
pelvic region (Fig. 2). The animal was euthanized, preserved 
in 70% ethanol, and deposited in the Departmental Museum 
of Zoology, Mizoram University (MZMU 3048).

The collection site is heavily utilized for homestead 
gardening and paddy fields by the inhabitants of Modi and 
Lamphou Pasna, two nearby villages. Nonetheless, this site 
is an important part of the Indo-Burma biodiversity hotspot 
that supports a diverse flora and fauna. Mean annual rain-
fall is 1,138–1,548 mm (Directorate of Environment and 
Climate Change, Government of Manipur 2023). Based on 
the classification of Champion and Seth (1968), vegetation 
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Figure 1. Ventral and dorsal views of a subadult Myanmar Brown Leaf 
Turtle (Cyclemys fusca) collected in Chandel District, Manipur, India. Scale 
bar = 130 mm. Photographs by Gospel Zothanmawia Hmar.

Figure 2. Abnormal left hindlimb of a subadult Myanmar Brown Leaf 
Turtle (Cyclemys fusca) from Chandel District, Manipur, India. Photograph 
by Gospel Zothanmawia Hmar.
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is sub-tropical semi-evergreen and sub-tropical hill forests, 
mostly dominated by Lantana camara, Mikania micrantha, 
Quercus sp., Macaranga denticulata, Schima wallichii, Pinus 
sp., Salix tetrasperma, bamboo, small grasses, and ferns.

	 Whole DNA was extracted from tissue samples 
(MZMU3048_OQ473649) using QIAamp DNA Mini Kit 
(Cat No. ID: 51306; Qiagen, Valencia, California, USA) 
in accordance with the manufacturer’s instructions. The 
mitochondrial cytochrome b (cytb) gene was amplified and 
sequenced using forward primers (L14910-5’-GAC CTG 
TGA TMT GAA AAA CCA YCG TTG T-3’) and reverse 
primer (H16064-5’-CTT TGG TTT ACA AGA ACA ATG 
CTT TA-3’) (Burbrink et al. 2000). The PCR protocol for 
amplification consisted of an initial 3 min at 94 °C followed 
by 35 cycles of 30 sec at 94 °C for denaturation, 30 sec for 
annealing at 50.3 °C, elongation for 1 min at 72 °C, and a final 
elongation for 5 min at 72 °C. The amplicons were observed 
in 1.5% agarose gel containing ethidium bromide under UV 
light. To ascertain the identity of our sample through DNA-
barcoding, we retrieved the cytb sequences of congeners from 
NCBI Genbank, using Heosemys spinosa (JN797982) as the 
outgroup. The sequences were aligned using the MUSCLE 
algorithm and uncorrected pairwise genetic distances were 
calculated in MEGA-X (Kumar et al. 2018). A maximum-
likelihood phylogenetic tree was constructed by executing 
1,000 rapid bootstrap replicates with ML search using the 
GTR+GAMMA model in RAxML 7.3.0 (Stamatakis et al. 
2008) as implemented in raxmlGUI 2 (Silvestro and Michalak 
2012). The Bayesian Inference (BI) phylogenetic tree was 
generated in MrBayes 3.2.5 with the GTR+G model. The 
MCMC (one cold and three hot chains) was run for 1,000,000 
generations, with sampling every 500 generations and a burn-
in of 25%. The analysis terminated when the standard devia-
tion of split frequencies was less than 0.001. The percentage 

Table 1. Morphometrics of a Myanmar Brown Leaf Turtle (Cyclemys 
fusca) from Manipur, India. Measurements in mm, weight in g.

Carapace length	 198

Carapace width between 7th and 8th marginals	 164

Shell height	 60

Plastron length (maximum)	 163

Plastron length (mid-seam)	 158

Gular mid-seam length	 25

Humeral mid-seam length	 16

Pectoral mid-seam length	 40

Abdominal mid-seam length	 30

Femoral mid-seam length	 27

Anal mid-seam length	 28

Weight	 650
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of trees with associated taxa was displayed next to the branches 
(Ronquist and Huelsenbeck 2003) and the phylogenetic tree 
was illustrated with Figtree v1.4.4 software.

The final alignment of the cytb gene contained 970 
aligned nucleotides, of which 758 sites were conserved and 
212 sites were variable, and of which 161 were parsimony-
informative. The estimated Transition/Transversion bias (R) 
was 7.94. Substitution pattern and rates were estimated under 
the Kimura (1980) 2-parameter model (+G). Nucleotide fre-
quencies were 29.00% (A), 27.30% (T), 31.00% (C), and 
12.70% (G). Cyclemys fusca nucleotide divergences and con-
gener sequences are summarized in Table 2. The sample 
from Manipur, India, and that of the holotype from Kachin, 
Myanmar, differed 0.001% from other known populations 
of the species. Interspecific divergence in species of Cyclemys 
ranged from 0.00% to 0.12% depending on distribution 
(Table 2). The ML phylogeny (Fig. 3) and the Bayesian 
Inference (BI) tree yielded similar topologies, providing 
strong support for the clustering of all populations of C. fusca 
and for C. fusca and C. gemeli forming a monophyletic group.

These results confirm the occurrence of Cyclemys fusca 
in Manipur, India, which represents the first record for the 
state and the country (Fig. 4). The closest known locality, 
Elephant Camp, Alaungdaw Kathapa National Park, Sagaing 

Division, Myanmar, is approximately 226 km to the south, 
and Kyin Dwe Village, the farthest site, is ~368 km to the 
south. Few museum specimens are available and the geo-
graphic distribution is poorly understood and remains to 
be fully resolved (Piatt et al. 2012). Complicating matters, 
Kundu et al. (2016) had suggested that multiple individuals 
of C. fusca kept as pets in public houses in Mizoram repre-
sented the importation of a non-native species. However, as 
studies within the last decade have revealed new records of 
reptiles and amphibians in the state (e.g., Decemson et al. 
2021a, 2021b, 2021c, 2021d, 2022, 2023; Hmar et al. 2022; 
Lalremsanga et al. 2017, 2021, 2022; Siammawii et al. 2022; 
Tariang et al. 2022), additional surveys along with systematics 
research are needed for adequate herpetological knowledge of 
the region.
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