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Abstract: Studies on occurrence, host plant preference and morphometric features of the arboreal microsnail Insulipupa malayana (Issel, 
1874) (Gastropoda: Stylommatophora: Vertiginidae) were carried out from selected sites of West Bengal, India. The snail species use the 
stem and bark of five plant species (Hibiscus rosa-sinensis, Mangifera indica, Aegle marmelos, Swietenia macrophylla, and Roseodendron 
donnell-smithii) as microhabitat, and the most preferred host plant was A. marmelos (Jacobs’ selectivity index Dia= 0.5 ± 0.19). The mean 
± SE values of shell height (SH), shell width (SW), aperture length (AL), aperture width (AW), body weight, apical angle (AA) and spire ratio 
(SR) of the collected specimens were measured as 1.95 ± 0.06 mm, 1.03 ± 0.01 mm, 0.54 ± 0.02 mm, 0.74 ± 0.02 mm, 0.86 ± 0.06 mg, 0.55 
± 0.02, and 1.89 ± 0.06, respectively. The present study will be informative to frame conservation strategies for I. malayana in India and 
elsewhere. 

Keywords: Conservation, distribution, Jacobs’ selectivity index, morphometry, terrestrial snail.
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INTRODUCTION

Terrestrial molluscs are an important biota of the 
terrestrial ecosystem (Astor et al. 2015), and extensive 
variation is observed in their shape and size, ranging from 
the smallest Angustopila dominikae (approximately 0.86 
mm in shell length) (Páll-Gergely et al. 2015) to the Giant 
African Land Snail Lissachatina fulica (approximately 
39.3 cm in shell length). In total, there are about 
35,000 described species of terrestrial molluscs globally 
(Lydeard et al. 2004). Land snails that are less than 5 
mm in shell length are considered as microsnails (Panha 
& Burch 2005), and they are potential bioindicators 
because of their limited dispersal capacity and need 
for specific microhabitats (Gheoca et al. 2021), such as 
caves (Dumrongrojwattana et al. 2021), and tree leaf 
and bark (Nandy et al. 2022). Although there are several 
promising studies on the diversity and conservation of 
Indian land snails (Aravind et al. 2005; Ramakrishna et 
al. 2010; Sen et al. 2012), only a few studies focused on 
the micro land snails of the Western Ghats (Aravind et 
al. 2008) and northeastern part of India (Barman et al. 
2021; Das & Aravind 2021). 

Indian micro land snails are represented by the 
genera Kaliella, Rahula, Georissa, Pupilla, Pupa, 
Pupisoma, and Nesopupa (Gude 1914, 1921). Among 
them, eastern Indian snails in the family Vertiginidae 
contain a few genera, including Cylindrovertilla Boettger, 
Costigo Boetger, Insulipupa Pilsbry & C.M. Cooke, and 
Nesopupa Pilsbry (Pilsbry 1900). The genus Nesopupa 
is widespread throughout the tropics in the Ethiopian 
and Oriental regions and the Pacific islands (Hausdorf 
2008). Based on the whorl numbers, aperture shape 
and size, apertural lamellae and folds, striae and shell 
colour, the genus Nesopupa has been grouped into 
eight groups designated as I to IV (for islands groups), 
V (species of India and Sri Lanka), VI (Mascarene Islands 
and Comoros), VII (African species), and VIII (St. Helena 
species) (Pilsbry 1919). The taxonomic account of the 
genera Vertigo, Pupilla, Nesopupa, and Insulipupa is 
quite complicated and perplexing. In most literature, 
the genus names Vertigo, Nesopupa, and Insulipupa 
were used erroneously, and emphasis was given to 
the shell dimension, apertural lamellae and folds for 
identification (Pilsbry 1919). For instance, the genus 
Nesopupa Pilsbry, 1900 was conserved by suppressing 
the name Ptychochilus Boettger, 1881 (Cowie et al. 
1994). Though it was not clear whether the specimen 
collected by Dr. J.F. Bacon was Pupilla brevicostis or 
Pupilla barrackporensis (Gude 1914), the species 
identification shifted from Vertigo malayanus, Pupilla 

barrackporensis, Nesopupa (Insulipupa) barrackporensis 
to Insulipupa malayana (Gittenberger & Bruggen 2013; 
MolluscaBase 2021). However, the currently accepted 
name of Pupilla barrackporensis (Gude, 1914) (described 
from Barrackpore, India) is Insulipupa brevicostis (Benson 
1849; MolluscaBase 2023). Among the micro land snails, 
Insulipupa malayana (Issel, 1874) (Stylommatophora: 
Vertiginidae) has not yet been evaluated for the IUCN 
Red List and has no detailed distribution range (GBIF 
2022). In comparison to the information on the land 
snails and particularly the microsnails on a worldwide 
scale (Vermeulen & Liew 2022), the information in the 
Indian context is limited, mostly to the Western Ghat 
(Aravind et al. 2008), and most studies were focused on 
taxonomy while little is known about the ecology and 
biology of the micro land snails. Documentation of land 
snail records in various habitats is necessary to evaluate 
and prioritise threats and enhance conservation efforts. 
Hence, the reports on the occurrence and bio-ecology 
of the micro land snail I. malayana will be helpful in this 
regard.

MATERIALS AND METHODS

In course of land snail surveys in different regions of 
West Bengal, India, during July 2017 to October 2019 
(irrespective of time and season), we encountered the 
microsnails on the stem of shrubs in Gobordanga, North 
24 Parganas (22.879791 °N, 88.760227 °E), under the 
bark of woody plants in The Acharya Jagadish Chandra 
Bose Indian Botanic Garden, Howrah (22.554885 °N, 
88.292322 °E) and Kansrakatai, Howrah (22.534442 
°N, 87.908341 °E) (Figure 1). During the survey, the 
abundance of the snails on different plants was noted, 
and the collected snails were brought to the laboratory 
for identification and morphometric analysis. Initially, 
the snails were photographed using a microscope 
digital camera (DGI 510, Dewinter, India) fitted with 
a binocular microscope (SZ2-ILST, Olympus, Japan) 
for identification. Few shells were cleaned, dried, and 
placed in carbon tape and platinum-coated to obtain the 
scanning electron micrograph through scanning electron 
microscopy (EVO 18 special edition, Zeiss, Germany). 
Lamellae and folds in the aperture of the specimens 
were named as teeth structures and represented with 
International, Westerland, and Steenberg formulas 
(Pilsbry 1919). Using a binocular light microscope 
fitted with an ocular micrometre (Erma, Japan), the 
shell height (SH), shell width (SW), aperture length (AL) 
and aperture width (AW) of the collected snails were 
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measured to the nearest 0.1 mm (Barman et al. 2021). 
The apical angle (AA) and spire ratio (SR) of the shells 
were also calculated using the following formula: AA = 
2*tan (0.5*SW/SH) (Preston & Roberts 2007) and SR = 
SH/SW, respectively. Host plant preference was assessed 
using Jacobs’ selectivity index (Dia) (Jacobs 1974), which 
was calculated using the equation- 

          (ri – pa)
Dia   

=  ––––––––––––––––

               (ri+pa–2ripa)

 where Dia is the selectivity index of snail species ‘i’ 
on plant ‘a’, ‘ri’ is the ratio of plant type ‘a’ used to all 
other plant types used by that species, and ‘pa’ is the 
ratio of plant type ‘a’ to all other plants available for the 
individual to use within the local area. 

RESULTS AND DISCUSSION

In rainy seasons, the microsnails were observed to be 
active on the bark and in dry seasons, they were found 
with epiphragm under the bark. The collected micro 
land snails were identified as Insulipupa malayana (Issel, 
1874). This species has a minute, cylindrical shell shape 
with five whorls, with vermiculated shell sculpture. The 
body whorl and part of the adjacent whorl are brown, 
while the remaining part of the shell is dark brown. The 

last whorl has a broad, shallow impression behind the 
lip, with the presence of five aperture teeth, comprising 
relatively low angular teeth and the largest parietal tooth, 
a quite deeply placed single columellar tooth and two 
palatal teeth (Pilsbry 1919; MolluscaBase 2021) (Image 
1). In total, 53 snail individuals were encountered during 
the survey. The morphometric features of the collected 
snails (n = 17) are shown in Table 1. The apertural teeth 
of I. malayana can be represented by the International 
formula: AP–.–PiPs, Westernlund formula: 2–1–2; and 
Steenberg formula: V 2,3–A1–G 3,5.

The previous records of I. malayana with accepted 
and different synonymised names from islands of Banggi 
and Balambangan, Malaysia (Schilthuizen et al. 2011), 
islet of Misali, off Pemba Island, Zanzibar, Tanzania 
(Gittenberger & Bruggen 2013), Sabah, Borneo (Phung 
et al. 2017), Singapore (Sow-Yan & Lup 2019) and other 
locations are as follows: (i) Nesopupa (Insulipupa) 
malayana (Pilsbry 1918–1920; Thompson & Dance 
1983; Maassen 1997; Vermeulen & Whitten 1998; 
Clements et al. 2008; Schilthuizen et al. 2011, 2013; 
Phung et al. 2017), (ii) Vertigo malayanus (Issel 1874), 
(iii) Pupa malayana (Pfeiffer 1877; Tenison-Woods 1888; 
von Martens 1908), and (iv) Pupa (Vertigo) malayana 
(Pfeiffer & Clessin 1881 – Type from Borneo).

Among the 45 plant species of the present study 
area, I. malayana was found on only five species. The 

Figure 1. Occurrence points (circles in blue) of Insulipupa malayana in West Bengal, India.

https://www.molluscabase.org/aphia.php?p=taxdetails&id=1307637
https://www.molluscabase.org/aphia.php?p=taxdetails&id=1307637
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snails were observed on the stems of Hibiscus rosa-
sinensis and Mangifera indica, under the bark of Aegle 
marmelos, Swietenia macrophylla, and Roseodendron 
donnell-smithii. Among the host plants, I. malayana 
showed the highest selectivity to A. marmelos (Dia = 0.5 
± 0.19), followed by H. rosa-sinensis (Dia = 0.25 ± 0.16), 
R. donnell-smithii (Dia = 0.12 ± 0.12), S. macrophylla 
(Dia = 0.10 ± 0.10), and M. indica (Dia = -0.06 ± 0.15). 
Although I. malayana was previously recorded from 
twigs, dead leaves and moss-laden concrete walls in 
Singapore (Sow-Yan & Lup 2019), we observed that this 
species is completely arboreal in West Bengal, India. 
The preference for A. marmelos, H. rosa-sinensis, R. 
donnell-smithii, and S. macrophylla as host plants may 
be for food, as lichens were present on these host 
plants. Alternatively, the choice of the barks of these 

plants may be to camouflage against the predators as 
the underside colour of the bark of these host plants is 
nearly the same as the shell colour of I. malayana. These 
microsnails were also encountered on M. indica, but the 
Jacobs’ selectivity index was negative in the study. The 
high apical angle and spire ratio support the arboreal 
life of I. malayana, similar to other plant-dwelling snail 
species of the family Achatinillidae, Amastridae and 
Pupillidae (Cowie 1995). The present information will be 
useful in understanding the preferred habitat conditions 
of I. malayana and thus sustenance and conservation of 
its population. 
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Table 1. Morphometric features (range and mean ± SE) of the collected living Insulipupa malayana (n = 17).

SL (mm) SW (mm) AL (mm) AW (mm) BW (mg) AA° SR

1.44–2.26
(1.95 ± 0.06)

0.94–1.09
(1.03 ± 0.01)

0.36–0.71
(0.54 ± 0.02)

0.56–0.90
(0.74 ± 0.02)

0.31–1.21
(0.86 ± 0.06)

0.44–0.74
(0.55 ± 0.02)

1.42–2.31
(1.89 ± 0.06)

SL—shell length | SW—shell width | AL—aperture length | AW—aperture width | BW— body weight | AA°—apical angle | SR—spire ratio.

Image 1. Scanning electron microscope micrograph of the shells of 
Insulipupa malayana. Scale bar = 0.5 mm. © Authors.

https://doi.org/10.1007/s00442-015-3257-y
https://doi.org/10.1080/03745486009496158
https://doi.org/10.1080/03745486009496158
https://doi.org/10.1016/j.biocon.2008.08.011
https://doi.org/10.1016/j.biocon.2008.08.011
https://doi.org/10.1111/j.1558-5646.1995.tb04446.x
https://doi.org/10.1111/j.1558-5646.1995.tb04446.x


Arboreal microsnail Insulipupa malayana from West Bengal, India	 Barman et al.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2023 | 15(11): 24261–24265 24265

J TT
(Gastropoda: Hypselostomatidae) from eastern Thailand.  Raffles 
Bulletin of Zoology  69: 102–108. https://doi.org/10.26107/RBZ-
2021-0008

GBIF (2022). Insulipupa malayana (Issel, 1874) in GBIF Secretariat 
(2022). GBIF Backbone Taxonomy. Checklist dataset https://doi.
org/10.15468/39omei. Accessed on 06 August 2023.

Gheoca, V., A.M. Benedek & E. Schneider (2021). Exploring land 
snails’ response to habitat characteristics and their potential as 
bioindicators of riparian forest quality.  Ecological Indicators  132: 
108289. https://doi.org/10.1016/j.ecolind.2021.108289

Gittenberger, E. & A.C. van Bruggen (2013). Land snails of the Islet 
of Misali, off Pemba Island, Zanzibar, Tanzania.  Zoologische 
Mededelingen 87(3): 235–273.

Gude, G.K. (1914). Fauna of British India. Mollusca II-Trochormaphidae 
and Janellidae. Taylor and Francis, London, United Kingdom, xii + 
520 pp + 164 figs.

Gude, G.K. (1921). Fauna of British India. Mollusca III-Land operculates. 
Taylor and Francis, London, United Kingdom, 386 pp.

Hausdorf, B. (2008). Sterkia gittenbergeri new species from northern 
Peru (Gastropoda, Pulmonata, Vertiginidae). Basteria 72(4/6): 183–
185.

Issel, A. (1874). Molluschi Borneensi. Illustrazione delle specie terrestri 
e d’acqua dolce raccolte nell’isola di Borneo dai Signori G. Doria e 
O. Beccari. Annali del Museo Civico di Storia Naturale di Genova 6: 
366–486.

Jacobs, J. (1974). Quantitative measurement of food 
selection.  Oecologia  14(4): 413–417. https://doi.org/10.1007/
BF00384581

Lydeard, C., R.H. Cowie, W.F. Ponder, A.E. Bogan, P. Bouchet, S.A. Clark, 
K.S. Cummings, T. Frest, O. Gargominy, D.G. Herbert, R. Hershler, 
K.E. Perez, B. Roth, M. Seddon, E.E. Srong & F.G. Thompson (2004). 
The global decline of nonmarine molluscs. BioScience 54(4): 321–
330. https://doi.org/10.1641/0006-3568(2004)054[0321:TGDONM
]2.0.CO;2

Maassen, W.J.M. (1997). A preliminary checklist of the terrestrial 
molluscs of Sulawesi, Indonesia. A new start? De Kreukel 33: 29–102.

MolluscaBase (2021). MolluscaBase.  Nesopupa (Insulipupa) 
barrackporensis  (Gude, 1914). Accessed at: http://www.
molluscabase.org/aphia.php?p=taxdetails&id= 1475175 on 23 June 
2022.

MolluscaBase (2023). MolluscaBase. Insulipupa brevicostis (W.H. 
Benson, 1849). Accessed at: https://www.molluscabase.org/aphia.
php?p=taxdetails&id=1618261 on 10 October 2023.

Nandy, G., H. Barman, S. Pramanik, S. Banerjee & G. Aditya (2022). 
Land snail assemblages and microhabitat preferences in the urban 
areas of Kolkata, India. Journal of Urban Ecology 8(1): 1–13. https://
doi.org/10.1093/jue/juac004

Páll-Gergely, B., A. Hunyadi & A. Jochum (2015). Seven new 
hypselostomatid species from China, including some of the world’s 
smallest land snails (Gastropoda, Pulmonata, Orthurethra). ZooKeys 
523: 31–62. https://doi.org/10.3897/zookeys.523.6114

Panha, S. & J.B. Burch (2005). An introduction to the microsnails of 
Thailand. Malacological Review 37–38: 1–155.

Pfeiffer, L. & S. Clessin (1881). Nomenclator Heliceorum viventium. 
Theodor Fischer, Kassel, 617 pp.

Pfeiffer, L. (1877). Monographia heliceorum viventium 8. F.A 
Brockhaus, Leipzig, 729 pp.

Phung, C.C., F.T.Y. Yu & T.S. Liew (2017). A checklist of land snails from 
the west coast islands of Sabah, Borneo (Mollusca, Gastropoda). 
ZooKeys 673: 49–104. https://doi.org/10.3897/zookeys.673.12422

Pilsbry, H.A. (1918–1920). Pupillidae (Gastrocoptinae, Vertigininae). 
Manual of Conchology series 2, 401 pp.

Pilsbry, H.A. (1900). Note on Polynesian and East Indian Pupidae. 
Proceedings of the Academy of Natural Sciences of Philadelphia 52: 
431–433.

Pilsbry, H.A. (1919). Manual of Conchology. Second Series: Pulmonata. 
Vol. 25. Pupillidae (Gastrocoptinae, Vertigininae). Conchological 
Department. Academy of Natural Sciences. Philadelphia, 401 pp.

Preston, S.J. & D. Roberts (2007). Variation in shell morphology 
of Calliostoma zizyphinum (Gastropoda: Trochidae).  Journal of 
Molluscan Studies 73(1): 101–104. https://doi.org/10.1093/mollus/
eyl034

Ramakrishna, S.C. Mitra & A. Dey (2010). Annotated checklist of Indian 
land molluscs.  Occasional Paper 306- Records of the Zoological 
Survey of India, 359 pp.

Schilthuizen, M., J.J. Vermeulen & M. Lakim (2011). The land and 
mangrove snail fauna of the islands of Banggi and Balambangan 
(Mollusca: Gastropoda). Journal of Tropical Biology and Conservation 
8: 1–7.

Schilthuizen, M., T.S. Liew, T.H. Liew, P. Berlin, J.P. King & M. Lakim 
(2013). Species diversity patterns in insular land snail communities 
of Borneo. Journal of the Geological Society 170: 539–545. https://
doi.org/10.1144/jgs2012-014

Sen, S., G. Ravikanth & N.A. Aravind (2012). Land snails (Mollusca: 
Gastropoda) of India: status, threats and conservation 
strategies.  Journal of Threatened Taxa 4(11): 3029–3037. https://
doi.org/10.11609/JoTT.o2722.3029-37

Sow-Yan, C. & L.W. Lup (2019). New Singapore record of island-doll 
snail, Nesopupa malayana malayana. Singapore Biodiversity 
Records 2019: 59–60.

Tenison-Woods, J.E. (1888). Malaysian land and freshwater molluscs. 
Proceedings of the Linnean Society of New South Wales series 2(3): 
1005–1096.

Thompson, F.G. & S.P. Dance (1983). Non-marine molluscs of Borneo II 
Pulmonata: Pupillidae, Clausiliidae. III Prosobranchia: Hydrocenicae, 
Helicinidae. Bulletin of the Florida State Museum Biological Sciences 
29: 101–152

Vermeulen, J.J. & A.J. Whitten (1998). Fauna Malesiana guide to the 
land snails of Bali. Backhuys Publishers, Leiden, 164 pp.

Vermeulen, J.J. & T.S. Liew (2022). Handbook to the land snails and 
slugs of Sabah and Labuan Island. Institute for Tropical Biology and 
Conservation, Universiti Malaysia Sabah, Kota Kinabalu, 91 pp.

von Martens, E. (1908). Beschreibung einiger im östlichen Borneo von 
Dr. Martin Schmidt gesammelten Land- und Süsswasser-Conchylien. 
Mitteilungen aus dem Zoologischen Museum in Berlin 4: 252–291.

Threatened Taxa

https://doi.org/10.26107/RBZ-2021-0008
https://doi.org/10.26107/RBZ-2021-0008
https://doi.org/10.1016/j.ecolind.2021.108289
https://doi.org/10.1007/BF00384581
https://doi.org/10.1007/BF00384581
https://doi.org/10.1641/0006-3568(2004)054%5b0321:TGDONM%5d2.0.CO;2
https://doi.org/10.1641/0006-3568(2004)054%5b0321:TGDONM%5d2.0.CO;2
http://www.molluscabase.org/aphia.php?p=taxdetails&id= 1475175
http://www.molluscabase.org/aphia.php?p=taxdetails&id= 1475175
https://www.molluscabase.org/aphia.php?p=taxdetails&id=1618261 
https://www.molluscabase.org/aphia.php?p=taxdetails&id=1618261 
https://doi.org/10.1093/jue/juac004
https://doi.org/10.1093/jue/juac004
https://doi.org/10.3897/zookeys.523.6114
https://doi.org/10.3897/zookeys.673.12422
https://doi.org/10.1093/mollus/eyl034
https://doi.org/10.1093/mollus/eyl034
https://doi.org/10.1144/jgs2012-014
https://doi.org/10.1144/jgs2012-014
https://doi.org/10.11609/JoTT.o2722.3029-37
https://doi.org/10.11609/JoTT.o2722.3029-37




Mr. Jatishwor Singh Irungbam, Biology Centre CAS, Branišovská, Czech Republic. 
Dr. Ian J. Kitching, Natural History Museum, Cromwell Road, UK 
Dr. George Mathew, Kerala Forest Research Institute, Peechi, India 
Dr. John Noyes, Natural History Museum, London, UK
Dr. Albert G. Orr, Griffith University, Nathan, Australia 
Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium
Dr. Nancy van der Poorten, Toronto, Canada 
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand 
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India 
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India 
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India 
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India 
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India 
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India 
Dr. Eduard Vives, Museu de Ciències Naturals de Barcelona, Terrassa, Spain 
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India 
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., 
Kuwait
Dr. Himender Bharti, Punjabi University, Punjab, India
Mr. Purnendu Roy, London, UK 
Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India  
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam 
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India 
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore
Dr. Lional Monod, Natural History Museum of Geneva, Genève, Switzerland.
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India
Dr. Rosana Moreira da Rocha, Universidade Federal do Paraná, Curitiba, Brasil
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany
Dr. James M. Carpenter, American Museum of Natural History, New York, USA 
Dr. David M. Claborn, Missouri State University, Springfield, USA
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand
Dr. Amazonas Chagas Júnior, Universidade Federal de Mato Grosso, Cuiabá, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India 
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan
Dr. Keith V. Wolfe, Antioch, California, USA
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, 
D.C., USA
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske 
Budejovice, Czech Republic
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment 
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes 

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India 
Dr. Topiltzin Contreras MacBeath, Universidad Autónoma del estado de Morelos, México 
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore 
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India 
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK 
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India 
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research 
Centre, Mumbai, Maharashtra, India
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India
Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India

Amphibians 

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India 
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles 

Dr. Gernot Vogel, Heidelberg, Germany 
Dr. Raju Vyas, Vadodara, Gujarat, India
Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.
Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey
Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India
Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE 
 

Birds 

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia 
Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK 
Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India 
Dr. J.W. Duckworth, IUCN SSC, Bath, UK 
Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India 
Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India 
Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India 
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Mr. J. Praveen, Bengaluru, India
Dr. C. Srinivasulu, Osmania University, Hyderabad, India 
Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA 
Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia 
Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Mário Gabriel Santiago dos Santos, Universidade de Trás-os-Montes e Alto Douro, 
Quinta de Prados, Vila Real, Portugal
Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India

Mammals 

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy 
Dr. Anwaruddin Chowdhury, Guwahati, India 
Dr. David Mallon, Zoological Society of London, UK 
Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India 
Dr. Angie Appel, Wild Cat Network, Germany
Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India 
Dr. Ian Redmond, UNEP Convention on Migratory Species, Lansdown, UK 
Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA 
Dr. Karin Schwartz, George Mason University, Fairfax, Virginia. 
Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India 
Dr. Mewa Singh, Mysore University, Mysore, India 
Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India 
Dr. Spartaco Gippoliti, Socio Onorario Società Italiana per la Storia della Fauna “Giuseppe 
Altobello”, Rome, Italy
Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India
Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

Other Disciplines 

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular) 
Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities) 
Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, São Cristóvão, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa 
Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. O.N. Tiwari, Senior Scientist,  ICAR-Indian Agricultural Research Institute (IARI), New 
Delhi, India
Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

 
Reviewers 2020–2022
Due to pausity of space, the list of reviewers for 2018–2020 is available online.

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts, 
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek, 
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat, 
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Print copies of the Journal are available at cost. Write to:
The Managing Editor, JoTT, 
c/o Wildlife Information Liaison Development Society, 
43/2 Varadarajulu Nagar, 5th Street West, Ganapathy, Coimbatore, 
Tamil Nadu 641006, India
ravi@threatenedtaxa.org

The opinions expressed by the authors do not reflect the views of the 
Journal of Threatened Taxa, Wildlife Information Liaison Development Society, 
Zoo Outreach Organization, or any of the partners. The journal, the publisher, 
the host, and the partners are not responsible for the accuracy of the political 
boundaries shown in the maps by the authors. 



www.threatenedtaxa.orgwww.threatenedtaxa.org

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by 
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.  
All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License 
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in 
any medium by providing adequate credit to the author(s) and the source of publication.

OPEN ACCESS

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

November 2023 | Vol. 15 | No. 11 | Pages: 24151–24290
Date of Publication: 26 November 2023 (Online & Print)

DOI: 10.11609/jott.2023.15.11.24151-24290

Threatened Taxa

Publisher & HostPublisher & Host

Articles 
 
Social structure and ecological correlates of Indian Blackbuck Antilope cervicapra (Linnaeus, 1758) (Mammalia: Artiodactyla: Bovidae) sociality at Point Calimere 
Wildlife Sanctuary, India
– Subhasish Arandhara, Selvaraj Sathishkumar, Sourav Gupta & Nagarajan Baskaran, Pp. 24151–24168

Diversity and distribution of birds in the Bharathapuzha River Basin, Kerala, India
– P.N. Anoop Raj, A.D. Velankar & P. Pramod, Pp. 24169–24183

A review of the status of vultures in the southern state of Karnataka, India
– Gopal Praphul & Honnavalli N. Kumara, Pp. 24184–24200

Spatial, temporal and trophic resource partitioning among the four egret species (Aves: Pelecaniformes: Ardeidae) in a tropical wetland ecosystem, India
– Faiza Abbasi & Mohd Shahnawaz Khan, Pp. 24201–24211

Larval descriptions and oral ultrastructures of some anurans  (Duttaphrynus, Minervarya, Nyctibatrachus, Rhacophorus, & Polypedates) (Amphibia) from 
Wayanad and Vagamon hills, Western Ghats, India  
– Prudhvi Raj, Pp. 24212–24240

Flies in the high for floral hike? Altitudinal variation in species diversity and composition of Diptera (Insecta) in the eastern Himalaya, India
– Shuvra Kanti Sinha, Santanu Mahato, Pravas Hazari, Sarmistha Ojha, Nandan Jana, Niyatee Pandya, Amita Hajra, Ujjal Ghosh & Silanjan Bhattacharyya, Pp. 24241–
24254

Communications

Body growth and condition of endangered Tor putitora (Hamilton, 1822) (Actinopterygii: Cypriniformes: Cyprinidae) in the crucially important breeding and 
nursery grounds of the Ganga stock 
– Priyanka Rana & Prakash Nautiyal, Pp. 24255–24260

The arboreal microsnail Insulipupa malayana (Issel, 1874) (Gastropoda: Stylommatophora: Vertiginidae) from West Bengal, India
– Himangshu Barman, Pranesh Paul & Gautam Aditya, Pp. 24261–24265

Mapping invasive alien plants through citizen science: shortlisting species of concern for the Nilgiris
– Shiny Mariam Rehel, R.S. Reshnu Raj, Samuel Thomas, Milind Bunyan, Anita Varghese & Ankila J. Hiremath, Pp. 24266–24276

Short Communications

Chemical immobilisation of free ranging Tibetan Wolf Canis lupus chanco (Gray, 1863) (Mammalia: Carnivora: Canidae) with Ketamine-Xylazine combination in 
Ladakh, India
– Animesh Talukdar & Pankaj Raina, Pp. 24277–24279

A preliminary observation on the nesting of the Indochinese Roller Coracias affinis Horsfield, 1840 (Aves: Coraciiformes: Coraciidae) in Assam and northern West 
Bengal, India
– Sachin Ranade, Jay Gore & Sonali Ranade, Pp. 24280–24283

Notes

First photographic record of Hoary-bellied Squirrel Callosciurus pygerythrus (I. Geoffroy Saint Hilaire, 1832) (Mammalia: Rodentia: Sciuridae) from Banke National 
Park, Nepal
– Yam Bahadur Rawat, Shyam Kumar Shah, Sunjeep Pun & Dristee Chad, Pp. 24284–24287

Cyperus babakan Steud. (Liliopsida: Poales: Cyperaceae), a new record for southern India
– B.S. Anakha & A.R. Viji, Pp. 24288–24290
 

https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://zooreach.org/?page_id=2
http://zooreach.org

	Blank Page



