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Sacred river of Pune: boon or bane for the diversity of aquatic beetles
(Insecta: Coleoptera)

Rita Deb*®, Pallavi Takawane? ® & K.A Subramanian®®

1 Department of Zoology, University of Madras, Chepauk, Chennai, Tamil Nadu 600005, India.
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Abstract: Aquatic beetles are potential indicators of freshwater ecosystem and play an important role in food web and nutrient cycling.
Parameters like pH, temperature, conductivity, total dissolved solids, salinity, and dissolved oxygen, are important water quality parameters.
The present study is focused on the diversity of aquatic beetles and assessing water quality parameters of the sacred Indrayani River from
various sites namely Valvan, Kamshet, Warangwadi, Begadewadi, Moshigaon, Alandi, Dhanore, and Tulapur. A total of 94 examples of
aquatic beetles belonging to 31 species under 19 genera and four families from Indrayani River were recorded along with water quality
parameters.
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Sacred river of Pune: diversity of aquatic beetles

INTRODUCTION
Aquatic insects are integral part of aquatic
ecosystems, representing essential components of

biodiversity and play a profoundly significant role
in recycling nutrients and form a crucial part of the
natural food web in these environments (Subramanian
& Shivaramakrishnan 2007). Among aquatic insects,
there are 13,000 described species of aquatic beetles
in the world (Short 2017), of which 776 species are
known from India (Chandraf et al. 2017). The Indrayani
River originates in the scenic northern Western Ghats
of India, specifically at Kurwande Village (18.7310°N &
73.3820°E) near Lonavala, Pune, Maharashtra. It flows
eastwards from Pune, passing through the revered
Hindu pilgrimage centres of Dehu and Alandi, before
eventually merging with the Bhima River at Tulapur,
Pune. The Indrayani River is a significant tributary of
the Bhima River and it is also called as sacred river.
The Valvan dam, situated on the river, serves the dual
purpose of irrigation and generating hydroelectric power.
Flowing along the northern border of Pune City, the
river’s catchment area encompasses numerous villages,
housing complexes, several cities, educational institutes,
and various industrial areas, including Maharashtra
Industrial Development Corporation (MIDC) and over
the past three decades, industrialization has been
rapidly expanding in this area. The deterioration of
river water quality of rivers Pawana, Mula, Mutha, and
Indrayani of Pune Metropolitan area resulted from the
growth of industrial activities and associated unplanned
concentration of people in the suburban areas (Hui
& Wescoat 2019; Bhagwat et al. 2021). There is no
proper sewage collection and treatment provided for
thousands of people who assemble twice a year and
for the local residents. These activities are taking toll on
river’s health thereby affecting its faunal status as well
as human health (Dahanukar et al. 2012). There are also
many news reports on formation of toxic foam on the
banks of the Indrayani River from factories and sewage.
Therefore, the present study is focused on the aquatic
beetle’s diversity and to assess water quality, including
water temperature, dissolved oxygen, pH, electrical
conductivity, total dissolved solids and salinity from
Indrayani River.

MATERIAL AND METHODS

Collections from the Indrayani River were conducted
monthly throughout the year 2022, encompassing all

Deb et al.

seasons. The beetle samples were collected from eight
different sites (Image 1) of Indrayani River (Image 2) such
as Valvan (site A), Kamshet (site B), Warangwadi (site C),
Begadewadi (site D), Moshigaon (site E), Alandi (site F),
Dhanore (site G), and Tulapur (site H). The beetles were
collected using the line transects method, using a pond
net with a square frame (mesh size 0.5 mm). The net was
systematically swept back and forth at 100 m intervals
in the water bodies. Once collected, the beetles were
preserved in 70% ethanol and appropriately labelled with
corresponding information about the sample sites, date,
and time of collection. Collected beetles were studied
and photographed under Leica EZ4 HD microscope.
Identification was done using standard literature mainly
by Sharp (1882), Vazirani (1968, 1984), Pederzani (1995),
Toledo (2008), Nasserzadeh & Komarek (2017), Sheth
et al. (2018, 2021), and Girédn & Short (2021). All the
identified specimens are deposited in the Zoological
Survey of India, Pune with registration numbers from
ENT-1/4220 to ENT-1/4267.

During the beetle collection, water samples were
also collected from each sampling site. At the location of
sampling, three replicates of selected physicochemical
water quality parameters were recorded. The water
quality parameters, such as pH, salinity, conductivity,
total dissolved solids, and temperature, were measured
directly on-site using a multiparameter probe Eutech PCS
Tester 35. However, dissolved oxygen measurements
were recorded in the laboratory, utilizing the digital
bench top DO meter (Aquasol AB-DO-01). The geographic
coordinates were obtained using Google Earth. Analysis
of variance (ANOVA) was utilized to assess the statistical
differences between the means of the water quality
parameters of the Indrayani River using R-Software-
version R 4.3.1 [Package R studio - (1) library (dplyr), (2)
library (gplots)].

RESULT AND DISCUSSION

A total of 94 individuals of aquatic beetles were
collected from six eight sites in 36 sampling efforts during
the year. There were all belonging to 31 species (Image
3-6) under 19 genera and four families from Indrayani
River (Table 1). The family Dytiscidae was the most
abundant with 15 species followed by Hydrophilidae
with 11 species, Gyrinidae with three species, and
Noteridae with two species (Figure 1). Among the family
Dytiscidae, the genus Laccophilus was found in five out
of eight sites which makes it more prevalent.

Family Hydrophilidae was found to be the second
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Image 1 . Collection sites and habitats of aquatic beetles from Indrayani River: A—Valvan | B—Kamshet | C—Warangwadi | D—Begdewadi
| E—Moshigaon | F—Alandi | G—Dhanore | H—Tulapur. © P. Takawane.
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Image 2. Collection sites on the bank of Indrayani River.

W Dytiscidae
m Hydrophilidae
= Gyrinidag
m Moteridae

Figure 1. Graph showing species richness with respect to families in
Indrayani River.

most abundant and the genus Sternolophus was
collected more than any other hydrophilid genus from
all the six localities. Two sites namely Alandi and Tulapur
did not show any aquatic beetles.

The collected data of water quality for the Indrayani
River from January to December 2022 is presented
in Table 2. The investigation of physicochemical
parameters in this study revealed that the minimum
pH value was recorded at Begadewadi (pH 6.8 + 0.14),
while the maximum was observed at Alandi (pH 7.72 +
0.46). Furthermore, the minimum water temperature

Deb et al.

0 75 15km
-

was measured at Begadewadi (27.61 + 1.90°C), and
maximum temperature recorded at Alandi (28.4 +
1.93°C). The dissolved oxygen concentration exhibited
higher values at Tulapur (5.72 + 0.30 mg/l) and the
lowest values at Moshigaon (3.69 * 0.45 mg/l). The
minimum salinity recorded was 43.41 *+ 16.25 ppt at
Valvan, whereas the maximum salinity was observed at
Dhonore, with a value of 397.41 £ 24.25 ppt. The total
dissolved solids were found to be least at Warangwadi,
with a measurement of 177.16 + 32.17 ppm, and highest
at Dhanore, reaching 575 + 40.53 ppm. Furthermore,
the lowest conductivity was observed at Kamshet,
with a reading of 196 + 11.15 uS/cm, while the highest
conductivity value was recorded at Dhanore, measuring
784.16 = 37.01 pS/cm. The pH, dissolved oxygen,
salinity, total dissolved solids, and conductivity exhibited
significant variations (p <0.05) among the different
sampling sites, as determined by the analysis of variance
(ANOVA) (Figure 2). However, temperature did not show
any significant difference. The odour of the water was
unpleasant at site 5-8 and the colour of the water was
slightly greenish-black to brownish-black with enormous
growth of

aquatic plants like water hyacinth Pontederia
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Table 1. Distribution of aquatic beetles in collection sites of Indrayani River.

c s | B | B S | - o .

Family Species ;% g % % gﬂ E Eg f_§'

S e & 3 < £ 2

s o 2

1 Gyrinidae Dineutus (Cyclous) indicus Aube, 1838 + - - - -
2 Gyrinidae Patrus punctulatus (Regimbart, 1886) + - - - - - -
3 Gyrinidae Patrus limbatus (Regimbart, 1883) + - - - - - - -
4 Dytiscidae Laccophilus ceylonicus Zimmermann, 1919 + - - - - - - -
5 Dytiscidae Laccophilus flexuosus Aube, 1938 + - - - + - + R
6 Dytiscidae Laccophilus inefficiens Walker, 1859 - - + - - - - -
7 Dytiscidae Laccophilus parvulus Aube, 1838 - - - + - - - -
8 Dytiscidae Hydaticus fabricii M'Leay,1833 + - - + - - - -
9 Dytiscidae Hydaticus incertus Regimbart, 1888 + - - - - - - -
10 Dytiscidae Hydaticus luczonicus Aube, 1838 - - - + - - - -
11 Dytiscidae Copelatus neelumae Vazirani, 1973 - - - - + - - -
12 Dytiscidae Copelatus schuhi Hendrich & Balke,1998 + - - - - - - -
13 Dytiscidae Copelatus deccanensis Sheth, Ghate & Hajek, 2018 + - - - - - - -
14 Dytiscidae Cybister sugillatus Erichson, 1834 - - - + - - - -
15 Dytiscidae Hydroglyphus inconstans (Regimbart, 1892) - - - - + - - -
16 Dytiscidae Hyphydrus renardi Severin, 1890 - - - + - - - -
17 Dytiscidae Peschetius nilssoni Sheth, Ghate, Dahanukar & Hajek, 2021 - - + + - - - -
18 Dytiscidae Peschetius toxophorus Guignot, 1942 + - - - - - - -
19 Hydrophilidae Sternolophus rufipes (Fabricius, 1792) + - - + - - + -
20 Hydrophilidae Regimbartia attenuata (Fabricius, 1801) - - - + - - - -
21 Hydrophilidae Hydrophilus olivaceous (Fabricius,1781) - - - + - - - -
22 Hydrophilidae Helochares anchoralis Sharp, 1890 - - - + + - - -
23 Hydrophilidae Helochares crenatus Regimbart, 1903 - - - + - - - -
24 Hydrophilidae Enochrus esuriens Walker, 1858 - - + - - - - -
25 Hydrophilidae Coelostoma vitalisi Orchymont, 1936 - - - - + - - -
26 Hydrophilidae Coelostoma fallaciosum Orchymont, 1936 + - - - - - - -
27 Hydrophilidae Berosus (Berosus) pulchellus M’Leay, 1825 + - - + - - - -
28 Hydrophilidae Amphiops mater Sharp, 1873 - - - + - - - -
29 Hydrophilidae Agraphydrus obscuratus Komerak, 2018 + - + + - - - -
30 Noteridae Canthydrus laetabilis Walker, 1858 - - - + - - - -
31 Noteridae Canthydrus angularis Sharp, 1882 + - - - - - - -

+—Presence of species in the site | -—absence of species in the site .

crassipes, Hydrilla sp., Pistia sp. and algal blooms of
Chlorophyta and Bacillariophyta on surface. Suspended
sediments were also observed.

Water beetles are an important part of the biotic
component of any aquatic habitat or wetlands and
they are considered as indicators of ecological diversity
and habitat characteristics (Foster 1987; Eyre & Foster
1989; Sanchez-Fernandez et al. 2004) as they meet

most of the criteria usually accepted in the selection of
indicator taxa (Holt & Miller 2011). The distribution of
aquatic beetles in upper basin namely Valvan, Kamshet,
Warangwadi, and Begdewadi was seen more due to the
quality of water and less anthropogenic disturbance as
compared to the aquatic beetle’s availability in lower
basin namely Moshigaon, Alandi, Dhanore, and Tulapur.
The river is polluted due to industrial effluents, sewage,
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Boxplot of PH by Location 1 Boxplot of Temp by Location 2
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Figure 2. Graphs of Analysis of Variance (ANOVA) of Indrayani River water: 1—pH | 2— Temperature | 3—Dissolved oxygen | 4—Salinity |

5—Total dissolved solids | 6— Conductivity.

constructions and various recreational activities in the
river basin (Dahanukar 2011). If the present activities
continue, the harmful effect may lead to loss of aquatic
fauna in Indrayani River. This study can be a baseline

data for future research on aquatic beetles from the
river as it is the first data on aquatic beetles throughout
the stretch of Indrayani River.
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Table 2. Physicochemical parameters of Indrayani River (January—-December 2022).
Locations Physicochemical parameters of Indrayani River (January-December 2022)
PH Temp (°C) DO (mg/1) Salinity(ppt) TDS (ppm) Conductivity (uS/cm)
Mean £ SD Mean £ SD Mean £ SD Mean £ SD Mean + SD Mean + SD
Valvan 7.27+0.4 28.15+1.42 5.08 £0.39 43.41+16.25 500 + 46.66 696 +30.37
Kamshet 7.33+0.51 279+1.71 4.89+0.16 119.4 +28.94 193 +£30.14 196 +11.15
Warangwadi 6.9+0.14 27.83+2.10 3.9+0.36 114.83 +26.62 177.16 £32.17 202.25 +33.39
Begadewadi 6.8+0.14 27.61+1.90 4.39+0.45 190.08 +29.30 267.33 £32.20 289 +44.36
Moshigaon 7.65+0.433 28.02+2.12 3.69+0.45 389.10 £ 24.28 547.91 + 30.83 773 £35.36
Alandi 7.72+0.46 28.4+1.93 3.98+0.58 394.25 £ 26.38 541 +16.23 739 £15.16
Dhanore 6.82+0.44 28.27 £2.03 4.67+0.33 397.41+£24.25 575 +40.53 784.16 £ 37.01
Tulapur 7.52+0.34 28+1.83 5.72+0.30 282.75+29.83 378.5+27.10 481.41 +35.45

SD—Standard deviation | Temp—Temperature | DO—Dissolved oxygen | TDS—Total dissolved solids.
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Image 3. Dorsal and ventral images of aquatic beetles collected from Indrayani River, Pune: 1 a & b—Dineutus (Cyclous) indicus Aube, 1838 | 2
a & b—Patrus punctulatus Regimbart, 1886 | 3 a & b—Patrus limbatus Regimbart, 1883 | 4 a & b—Laccophilus ceylonicus Zimmermann, 1919
| 5 a & b—Laccophilus flexousus Aube, 1938 | 6 a & b—Laccophilus inefficiens Walker, 1859 | 7 a & b—Laccophilus parvulus Aube, 1838 | 8 a
& b— Hydaticus fabricii M'Leay, 1833.
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Image 4. Dorsal and ventral images of aquatic beetles collected from Indrayani River, Pune: 9 a & b—Hydaticus incertus Regimbart, 1888

| 10 a & b—Hydaticus luczonicus Aube, 1838 | 11 a & b—Copelatus neelumae Vazirani, 1973 | 12 a & b—Copelatus schuhi Hendrich & Balke,

1998 | 13 a & b—Cybister sugillatus Erichson, 1834 | 14 a & b—Hydroglyphus inconstans Regimbart, 1892 | 15 a & b—Copelatus deccanensis
Sheth, Ghate & Hajek, 2018 | 16 a & b— Hyphydrus renardi Severin, 1890.
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Image 5. Dorsal and Ventral images of aquatic beetles collected from Indrayani River, Pune: 17 a & b—Peschetius nilssoni Sheth et al. 2021| 18 a
& b—Peschetius toxophorus Guignot, 1942 | 19 a & b—Sternolophus rufipes Fabricius, 1792 | 20 a & b—Regimbartia attenuata Fabricius, 1801
| 21 a & b—Hydrophilus olivaceous Fabricius, 1781 | 22 a & b—Helochares anchoralis Sharp, 1890 | 23 a & b—Helochares crenatus Regimbart,
1903 | 24 a & b— Enochrus esuriens Walker, 1858.
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Image 6. Dorsal and ventral images of aquatic beetles collected from Indrayani River, Pune. 25 a & b—Coelostoma vitalisi Orchymont,
1936 | 26 a & b—Coelostoma fallaciosum Orchymont, 1936 | 27 a & b—Berosus (Berosus) pulchellus M’Leay, 1825 | 28 a & b—
Amphiops mater Sharp, 1873 | 29 a & b—Agraphydrus obscuratus Komerak, 2018 | 30 a & b—Canthydrus laetabilis Walker, 1858 |
31 a & b—Canthydrus angularis Sharp, 1882.

ZOGREACH

Threatened Taxa

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 october 2023 | 15(10): 24043-24053






Mr. Jatishwor Singh Irungbam, Biology Centre CAS, Branisovska, Czech Republic. Birds
Dr. lan J. Kitching, Natural History Museum, Cromwell Road, UK

Dr. George Mathew, Kerala Forest Research Institute, Peechi, India Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia
Dr. John Noyes, Natural History Museum, London, UK Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Albert G. Orr, Griffith University, Nathan, Australia Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK
Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India
Dr. Nancy van der Poorten, Toronto, Canada Dr. J.W. Duckworth, IUCN SSC, Bath, UK
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India Mr. J. Praveen, Bengaluru, India
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India Dr. C. Srinivasulu, Osmania University, Hyderabad, India
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA
Dr. Eduard Vives, Museu de Ciencies Naturals de Barcelona, Terrassa, Spain Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Kuwait Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. Himender Bharti, Punjabi University, Punjab, India Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Mr. Purnendu Roy, London, UK Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam Quinta de Prados, Vila Real, Portugal
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India
Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland.
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India Mammals
Dr. Rosana Moreira da Rocha, Universidade Federal do Parana, Curitiba, Brasil
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy
Dr. James M. Carpenter, American Museum of Natural History, New York, USA Dr. Anwaruddin Chowdhury, Guwahati, India
Dr. David M. Claborn, Missouri State University, Springfield, USA Dr. David Mallon, Zoological Society of London, UK
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India
Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil Dr. Angie Appel, Wild Cat Network, Germany
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia Dr. Mewa Singh, Mysore University, Mysore, India
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany. Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India
Dr. Keith V. Wolfe, Antioch, California, USA Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, Altobello”, Rome, Italy
D.C., USA Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India
Budejovice, Czech Republic Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
(ATREE), Royal Enclave, Bangalore, Karnataka, India Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Fishes Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia

Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA
Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India

Dr. Topiltzin Contreras MacBeath, Universidad Auténoma del estado de Morelos, México Other Disciplines
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Centre, Mumbai, Maharashtra, India Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa
Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Amphibians Delhi, India
Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India
Reptiles
Reviewers 2020-2022
Dr. Gernot Vogel, Heidelberg, Germany Due to pausity of space, the list of reviewers for 2018-2020 is available online.

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 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

o o boundaries shown in the maps by the authors.
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.

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, 5" Street West, Ganapathy, Coimbatore,
Tamil Nadu 641006, India

ravi@threatenedtaxa.org

NAAS rating (India) 5.64



The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
OPEN ACCESS publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.

www.threatenedtaxa.org

Articles

Echolocation call characterization of insectivorous bats from caves and karst
areas in southern Luzon Island, Philippines

— Renz Angelo Duco, Anna Pauline de Guia, Judeline Dimalibot, Phillip Alviola &
Juan Carlos Gonzalez, Pp. 23931-23951

Seasonality, diversity, and forest type associations of macro moths (Insecta:
Lepidoptera: Heterocera) in the Shiwalik landscape of northern India and its
conservation implications

— Arun Pratap Singh & Lekhendra, Pp. 23952-23976

Vertebrate assemblages on fruiting figs in the Indian eastern Himalaya’s Pakke
Wildlife Sanctuary

— Akangkshya Priya Gogoi, Janmejay Sethy, Awadhesh Kumar, Dipika Parbo,
Murali Krishna Chatakonda & Ajay Maletha, Pp. 23977-23989

Communications

From the Arabian Peninsula to Indian shores: Crab Plover Dromas ardeola
Paykull, 1805 (Aves: Charadriiformes: Dromadidae) breeding at Point
Calimere, India

—H. Byju, N. Raveendran & K.M. Aarif, Pp. 23990-23995

Assessing avian diversity and conservation status in Dighal Wetlands, Haryana,
India
— Parul & Parmesh Kumar, Pp. 23996-24008

Studies on the response of House Sparrow Passer domesticus to artificial nest-
boxes in rural Arakkonam and Nemili taluks, Vellore District, Tamil Nadu, India
— M. Pandian, Pp. 24009-24015

Threat assessment and conservation challenges for the herpetofaunal
diversity of Dampa Tiger Reserve, Mizoram, India

— Sushanto Gouda, Ht. Decemson, Zoramkhuma, Fanai Malsawmdawngliana, Lal
Biakzuala & Hmar Tlawmte Lalremsanga, Pp. 24016—-24031

Taxonomy and conservation status of swamp eels (Synbranchiformes:
Synbranchidae) of West Bengal, India
— Ram Krishna Das, Pp. 24032-24042

Sacred river of Pune: boon or bane for the diversity of aquatic beetles (Insecta:
Coleoptera)
— Rita Deb, Pallavi Takawane & K.A Subramanian, Pp. 24043-24053

Fine structure of sensilla on the proboscis of the Indian Honey Bee Apis cerana
indica Fabricius (Insecta: Hymenoptera: Apidae)

— A.G. Suhas Krishna, Shamprasad Varija Raghu & Rajashekhar K. Patil, Pp.
24054-24062

A compendium of Aphelenchoides (Fischer, 1894) (Nematoda: Tylenchina:
Aphelenchoidea) nematodes with the description of a new species from
Manipur, India

— Loukrakpam Bina Chanu & Naorem Mohilal, Pp. 24063—-24078

Efficacy of levamisole and oxyclozanide treatment on gastrointestinal
nematodes of ungulates at the Central Zoo, Nepal

— Pratik Kiju, Amir Sadaula, Parbat Jung Thapa & Chiranjibi Prasad Pokheral, Pp.
24079-24085

Ocimum gratissimum L. ssp. gratissimum var. macrophyllum Briq. (Lamiaceae:
Nepetoideae: Ocimeae) a new record from northeastern India
— Mamita Kalita, Nilakshee Devi & Diganta Narzary, Pp. 2408624091

® All articles published in JOoTT are registered under Creative Commons Attribution 4.0 International License
@ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
BY

any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
October 2023 | Vol. 15 | No. 10 | Pages: 23931-24150

Date of Publication: 26 October 2023 (Online & Print)
DOI: 10.11609/jott.2023.15.10.23931-24150

The study of biogeographic patterns of the genus Parmotrema in Wayanad
District, Kerala with a new record in India

— Bibin Joseph, Edathum Thazhekuni Sinisha, Valiya Thodiyil Jaseela, Harshid
Pulparambil & Nediyaparambu Sukumaran Pradeep, Pp. 24092-24103

Review

Diversity of Calliphoridae and Polleniidae (Diptera) in the Himalaya, India
— Meenakshi Bharti, Pp. 24104-24115

Short Communications

First photographic evidence of mange manifestation in Panna Tiger Reserve,
India
— Supratim Dutta & Krishnamurthy Ramesh, Pp. 24116-24119

New locality record of Forest Spotted Gecko Cyrtodactylus (Geckoella) cf.
speciosus (Beddome, 1870) (Reptilia: Squamata: Gekkonidae) from Thanjavur,
in the eastern coastal plains of Tamil Nadu, India

— Gopal Murali, Pp. 24120-24124

Preliminary observations of moth (Lepidoptera) fauna of Purna Wildlife
Sanctuary, Gujarat, India
— Preeti Choudhary & Indu Sharma, Pp. 24125-24130

On the occurrence of Audouinella chalybea (Roth) Bory, 1823, a rare
freshwater red algae (Florideophyceae: Acrochaetiales: Audouinellaceae) from
eastern Himalaya, India

—Jai Prakash Keshri & Jay Mal, Pp. 24131-24134

Addition of four invasive alien plant species to state flora of Mizoram, India
— Lal Tlanhlui, Margaret Lalhlupuii, Sanatombi Devi Yumkham & Sandhyarani
Devi Khomdram, Pp. 24135-24139

Notes

First sighting record of Western Reef-Heron Egretta gularis (Bosc, 1792) (Aves:
Pelecaniformes: Ardeidae) from Jammu & Kashmir, India

— Parvaiz Yousuf, Semran Parvaiz, Nisheet Zehbi, Sabia Altaf, Showkat Magbool,
& Mudasir Mehmood Malik, Pp. 24140-24143

Rare desmid genus Bourrellyodesmus Compére (Chlorophyceae: Desmidiales:
Desmidiaceae) in India with description of a new species (Bourrellyodesmus
indicus Das & Keshri sp. nov.) from eastern Himalaya, India

— Debjyoti Das & Jai Prakash Keshri, Pp. 24144-24147

Threats faced by Humboldtia bourdillonii Prain (Magnoliopsida: Fabales:

Fabaceae), an endangered tree endemic to the southern Western Ghats, India
—Jithu K. Jose & K. Anuraj, Pp. 24148-24150
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