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Abstract

The diversity and heterogeneity of Odonata was studied at 10 sites located acrc
all parts of the Bankura district (except northwestern and northeastern b
regions), in the state of West Bengal, India from July 2015 to June 2022. Aat
variance and rar ef act idvansity\ara compaeeithé &
abundance at the sites to understand the heterogeneity of Odonata observa
seasonality of the species and theirwite distribution were also studied. Aaiodf 74
odonate species belonging to eight families, represented by 46 genera were

Received13 July 2021 The study adds 17 species to the known Odonata fauna of Bankura district, inch

Accepted10Jure 202 addition of Microgomphus torquatu¢Selys) to the fauna of West Benghil.alsc

Published online30 Jue202 confirms the addition olctinogomphus kishotio the known Odonata fauna of W
Bengal, which has been confused with and misidentifigetiasgomphus distinctuer
long, the latter being described from the state of West Bengal and is alsanfdiog
region adjacent to the study arddost recorded odonates belonged to the fe
Libellulidae (29 species), followed by Coenagrionidae (19 species), Gomphidz
species), Platycnenididae (six species), Aeshnidae (five species), Macromiidk
species), Lestidae (two species), and Chlorocyphidae (one species). Species
and abundance assessments are essential for conserving the habitats of the re:
endemic (to peninsular India) species.

Key words: Diversity, damselfly dragmfly, IctinogomphusMicrogomphusnew record, Peninsular India

Introduction They occur ubiquitously in most freshwater habitats, and

) . ) . a few species are known to be sg¢eniestrial (living in
Arthropoda, with over 1.5 milion described species, yee holes, leaf axils and phytotelmata), while some occur
represent 80% of the known animal species (Dijkstra, i, saline habitats suchsamarshes and mangroves
2013; Stork, 2018) Odonata, Constituting dragonflies and(Ka|kman et al., 2008) Many Species are known to
damseffliesis a rather small insect order of approximately remain restricted to certain habitats, such as forest
6,341 described extant species and possibly around 1,008reams, acidic waters, or even tree holes (Suhling et al.,
more awaiting description, (Kalkman et al., 2008; Paulson2015). Additionally, agricultural and urban land
et al., 2021). However, odonates exhibit an extensivetransformations, ahg with vegetation height are the
evolutionary history and exhibit a érse range of significant factors affecting Odonata species richness and
adaptations (Hassall and Thompson, 2008). community composition (Kietzka et al., 2018).

This article is published withpen accesenwww.jad.lu.ac.iff © Lorestan University Press 121


http://www.jad.lu.ac.ir/
https://jad.lu.ac.ir/
https://jad.lu.ac.ir/
https://jad.lu.ac.ir/browse.php?mag_id=12&slc_lang=en&sid=1
https://jad.lu.ac.ir/
https://jad.lu.ac.ir/
http://dx.doi.org/10.52547/JAD.2022.4.2.8
http://www.jad.lu.ac.ir/
mailto:amarnayak.stat@gmail.com
http://dx.doi.org/10.52547/JAD.2022.4.2.8
http://dx.doi.org/10.52547/JAD.2022.4.2.8

Royet al. 122

Freshwater habitats account for only 1% of total earthinvestigate the faunal diversity and the related species
area but account for 10% of global biodiversity (Strayercomposition with regard to the heteroggnef the study

andDudgeon, 2010). However, wetlands are under severéites. This study highlights the Odonata richness and
anthropogenic pressure and are considered tmeeof diversity in the ten selected sites across the district. Since

- ; : ; - donata is considered as a biological indicator taxon
the most jeopardized habitats in the world (Vérésmarty e S ! '
al, 2010: Mondal et al, 2022a). Freshwater habitatodonate diversity, abundance, and richness have been

diversi be broadly dlassified ) studied to eshate the biodiversity in the district. This
iversity can be broadly classifiedtanlentic (stagnant) gy qy provides a baseline to identify the keystone odonate

and lotic (flowing), which differ considerably in organic gpecies of this district and indicates the focal issues and
matter, pH (Mishra and Yada¥978), dissolved oxygen probable hotspots of Odonata conservation interest within
(Mitsch and Day, 2004), nutrients (Essington andthis study area. In addition, thmeitcomes of the present

Carpenter, 2000), and turbidity among other parameterstudy suggests that other thorough studies of this type

(Mondal et al., 202b). Due to thedependencef both would further contribute to filing the lack of
larval and adult Odonata on specific water conditionscomprehensive odonate data and checklists across districts.

(Dolny et al., 2013) for survival, they are effectively used .
as an indicator of water Mae/ipiapgMethpds abi g and Dol nT, 2¢
Odonates, being both prey (to vertebrateslesgi other  stydy site

insects including larger odonates) and top predators (in thgankura district (Fig. 1). in the sthwestern part of West

verte.brate‘ree ecosyst.ems) (Corbet,'1999),.act as umbre"aBengaI, is transitioned from the Chhotanagpur Plateau
species for wetland biota conservation (Bried et al., 2007)34 the lower Gangetic plains. The undulating laterites
The naiads and adults of Odonata act as biocontrol agenfgong with the alluvial plains lying between the
aganst pests of medical importance and control infectiousChhotanagpur Plateau and the Bhagisittoghly River
tropical diseases such as dengue and malaria among oth@gsalled Rarh (Rud, 2018; Ghosh and Guchhait, 2019).
(Mitra, 2006). Odonates are also used as bioinsecticide§he Damodar River (540 km long), the most important
against agricultural pests (Cudera et al., 2020). Given th&ibutary of BhagiratiHooghly (Das et al., 2021), forms
anthropogenic and C"matbreats and the ec0|ogica| and the northern border Of Bankura diStI’iCt W|th PaSChim

economic role of odonates, their ecosystems should pBardhaman district. Silabati and Dwarakeshwar are the
made a conservation priority, (Barzoki et al., 2020) other major rivers which drain the Bankura district. These

rivers and their tributaries carry the eroded sediments
India is home to 501 species of Odonata from 154 generfiom the Indian Peninsular Shield (Das et al., 2021).

and 18 families (Bedjani IThe®harifath-Hill (48100 bhinorthviestdtd partdf al . .
Joshi and Sawant, 2020; Payra et al., 2020; Subramaniagankura distrct is the highest peakthe district. The

and Babu, 2020; Bhakare et al., 2021). Of these knowrsysunia Hill (448 m) is an eroded inselberg in the

Indian taxa, 239 species belonging to 114 genera and lforthern part of the district. These hills are mostly

families are found in the state of West Bengal (Dawn.made up of quartzite. The Bankura district gently

2021). Bankura district, in the westepart of West gjopes towards the alluvial plains in the east and

Bengal, is a transitional region where the Chhotanagpugouth. Though vastly deforeste the natural

Plateau, the northeastern eXtenSion Of the Peninsula}’egetaﬂon in the region is fragmented dry deciduous

Sh|e|d, S|OpeS eastward to jOin the Lower Gangetic Plain. forest (Champion and Seth, 1968) interspersed

Bankura district is not well explored in terms of between agricultural fields and scrublands.

invertebrate  diversity, particularly ~ concerning  according to KdpperGeiger classification, tropical
odonates. Srivastava and Sinha (1993) and Mitragayannah climate prevails in the district (Best al.,
(1994) studied the odonate fauna of the district as ®018). The annual mean daily maximum and minimum
part of their broader Odonata surveys of the emiretemperatures are 32.6 °C and 20.9 °C, respectively
state, with the latter study resulting in description of athough temperatures are known to reach 47 °C in May,
new speciessomphdia leonoraeMitra, 1994, from  4nq fall to 5 °C in January (Anonymous, 2008). The
the Susunia Hills in Bankura district. Subsequently, gnnual average rainfall in the district 145.52 cm
both Mukherjee et al. (2016) and Ghosh (2020)which varies between 140.8 cm in Bankura town to 85.7
studied Odonata fauna in the area, but only around,y, in Barjora and Indas (Anonymous, 2008). June to

the Gandheshwari River bank at Bankura tOWN. september is the wet monsoon season, with July being
However, consistent studies dddonata diversity e wettest month (Anonymous, 2021).

have been done in the adjacent Paschim Bardhaman )
district (Nayak and Roy, 2016; Nayak, 2020; Nayak Data collection

and Roy, 2021), which shares the Durgapur Barragqp, order to attempt a thoroughviestigation of the
as a prominent border with the Bankura district. Odonata diversity of the Bankura district, ten

Since Bankura district comprises partsof the heterogeneous study sites (Fig. 2) have been chosen
Chhotanagpur Plateau and the Lower Gangetic Basinfor regular surveys from diverse habitats and
heterogeneous habitat patches have been extensiveljarious geographical locations, altitudinal gradients,
surveyed in the course of the present study tosoil types, andvarying anthropogenidnterferences.
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Figure 1: Map of the Bankura District with the map of the West Bengal state and the country India. (Compiled

image using different sources to make a collage image of the map of Bankura district; Salikoasdia
Commonghttps://commons.wikimedia.oyy

e e A
TR & “Guries (Damodar River bank’ Duroapur (Damodar River L
Adra
Sl Metali village) S-9 % S 8 Durgapur Barrage)
(Susunia Hill Forest) 2o
; - anaga
Jorehira - G hati Barjora
. tﬁf‘?; [SIET) 31;?@:% aec\’wm wrmw& Budbud
- e (Gangajalghatl Forest) %m
. )
Bah Bhanabdanga S 7 odar River r“ﬂry‘
Dhabani Chhatna (AT Sonamukh
B';?%??ﬁé'd oo as':::“ha wrod (Gandheswari River bank AR ‘Nityanandapur)
Manguralalpur Parsia MrerfoR! S-2 Bankura town)
ReBATEATAAI i u,
Gholgore S JWTB
CRTEATSIN Lodna
indra : I @ (RS W [CIEY
L] Pakbirra L o » :
frfeaar Ra,udu o o ';"2?:
Sindurpur, RS 8=t A})}b
frasfs r
A 168 Uparkechand 3 AT ‘
Janra [yiea) Manbazar @mzwmmrishllabatl River bank B-shngl%u' £33 Joypur
-_r\5 Sl == RIS 168 Kuldﬂmgglhge) S
O] s S_ Kotulpur
‘. (Kangsabati River -3 o
Mukutmanipur Dam) o . -~ A ©) "
M : .
Q&Zjﬁ,’"' 6] S-5 (Kadma village) -
Simlapal )
Bmerare F!i—',‘a’s' Kamarpukur
£ E5es BINAAFE
Sirisgora §-2s y A o X
forfary ﬂk’pl <y B 2t Bunam 1168 Garl beLa @
Af SN ?;g:g&b‘gf *H'”“ Halud Kanali AT
[lafe A ) { b3 - Ramiibanpur
handilDalma . {3) (R i F rest) Fratfer GOugle My Maps qmeﬁdd%a
1gkm l—:—;—_—‘ S 6 ayga o eslnmnmnur

14

Figure 2: Study sites (S1S10) under present investigation from Bankura District from West Bengal, India
(Sourcei Google mapgs
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The details of the study sites have been provided instudy period as this study used only noninvasive
Table 1. While six of the ten study sites (S2, S3, S4,techniques. Individuals were photographed and
S7, S8, S9) were riverine environments, these sitesmostly identified in situ. In particular cases when
still exhibited habitat diversity between them, photographed ingiduals could not be readily
including variation of the riverbed characte identified, such as forAgriocnemis splendidissima
Riverine study sites included a rocky riverbed of the Laidlaw, 1919, Anax ephippiger(Burmeister, 1839),
Silabati River (S4) as well as a sandy riverbed on the Cyclogomphus heterostylu¢Selys, 1854) Libellago
Gandheshwari River (S2). Sandy riverbed sites indica(Fraser, 1928)lacromia cingulataRambur, 1842,
downstream of Durgapur Barrage on the Damodar Macromia flavicitta Selys, 1874, Macrogomphus
River were also studied (S8 and S7), while upstreammontanusSelys, 1869Microgomphus torquatuselys,

of Durgapur Barrage on the Damodar River, the 1854,PseudagrioraustralasiaeSelys, 187@he works of
studied site was characterized by a wide and sluggishFraser (1933; 1934; 1936), Subramanian (2005), Mitra
reservoir bed (S9). The same applied for another site(2006), Ramachandran and Raju (202@nd Singh
(S3), however, its downstream was marked by (2022)were usedo facilitate identifications.

boulders of igneous rocks. Further habitat diversity
was epresented by a study site of a typical
nondescript rural setting with ponds, irrigation canals The Dominance_D (Simpson, 1949), Simpsonr3 1
and agricultural fields (S5). The remaining study (Hurlbert, 1971), Shannon's-01 (Shannon, 1948),
sites (S1, S6 and S10) represent forests, which alsand Evenness indices (Pielou, 1966), as well as the
differ in habitat characteristics. These sites BergerParker index (Berger and Parker, 1970) were
encompassk extensive hill forest in Susunia (S1), a calculatedfor observedtaxa. Individual rarefaction
humid, dense forest with seasonal streams (S6), and analysis (Sanders, 1968; Hurlbert, 1971; Heck et al.,
site consisting of primary and planted forests (S10). 1975) of Odonata was done among the sites to
Figs. 8 17 show the habitat types of the study sites. estimate species richness for a given number of

. i di vi dual s -divansity e(¥vhittakeF, h e
The ten selected sites were surveyed between Jul)5 n . S
2015 to June 2022 to assess odonate diversity. A1960) of the studgites was calculated as an indicator

direct searching method (Ausden and Drake, 2006)gfc}ir\]/irzﬁecgstﬁghgﬁtsirseogtﬁ]de s::rgé SV'JS:' J;;su?all?:;l
was applied to record odonates diversity and sin Wh)i/ttaker‘s index (Whittgker 1960) to measure
abundance. Each study site was surveyed at Ieash E i it d ch A it
twice every month (Nayak and Roy, 2016) during the € heterogeneity and cnhange in species composition
among hem. Hierarchical classical clustering was

total study pgod of almost seven years in order to . : . : ;
understand the seasonal variation of occurrence ancgone. using a single linkage algorithm with the Bray
abundance odonates. urtis similarity index (Bray and Curtis, 1957) and
10,000 bootstraps among sites to create the UPGMA
Odonates were photographed (Figs. T1®, Dendrogram (Sokal and Michener, 1958), which
SupplementaryFile 1) using a Nikon Coolpix P600 provides the @ological proximity relationship of the
point and shoot camera and/or a Nikon D5300 DSLR study sites (Fig.3, Supplementary Fil§2 The entire
camea equipped with a Nikkor Ap 70300 mm analysis was performed with PAST software (Version
lens. Specimens were not collected during the entire4.08,Hammer et al., 200 Anonymous, 2021a).

Data analysis

$10

-0.904

5 i r

Smiarty
8

-0.604

Figure 3: UPGMA Dendrogram for distance analysis of the stsitis.
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Results state. Six damselflies of Coenagrionidae are also new
records for Bankura district, though among them,
Status and abundance of Odonata Pseudagrion spencdiraser, 1922 is locally common.

JVortonagrion  aborense (Laidlaw, 1914), though

commonly reported from the Gangetic and Coastal
plains of West Bengal, is reported here for the first time
from the Bankura district in the state. This also

Red List status have been provided in Table 2th&f he
. . represents its first report from the Chhotanagpur plateal
recorded taxa, 28 (38%) are damselflies belonging toregion in th(la wésternppart of Wengal. gpurp !

the suborder Zygoptera and the remaining 46 species _ _
(62%) are dragonflies of the suborder Anisoptera Diversity of Odonata across the study sites

(Table 3. Out of the 28 damselflies, the highest The nymber of Odonata species was highest in study site

number _of species were recorded from the family gg (55 species), followed by S5 (52 species) and S4 (51
Coenagrionidae (19 species; 7 genera), followed byspeicies). The Dominance index of all ten study sites
Platycnemididae (6 species; 6 genera), Lestidae (2range from 0.0278 (S8)t00.0533(S6) The Si mpsonds
species; 1 genus), and Chlorocyphidae (1 species; 1D index of all sites was greater than 0.94, indicating high

genus) (Fig.4, Table 3. Among the 46 species of diversity. The BergeParker index indicating single taxa
dragonflies, the family Libellulidae was found te b dominance is noticeably high in S10 (0.098), followed by

the most specious and abundant family (29 species;S6 (0.089). The Shannon's index also demonstrates

20 genera), followed by Gomphidae (9 species; 6 similar trend in biodiversity of the study sites.

genera), Aeshnidae (5 species; 3 genera), andrpe Eyenness index shows S3 (0.835) to be the most
Macromiidae (3 species; 2 genera) (FgTable 3. even and S5 (0.647) as the least even. The diversity
Findings of newly reported Odonata from the indices of ten study sites are provided in Table 4. The
study area comparative count of specimens observed in the
study sits is illustrated using the individublsed
Out of 74 odonate species recorded in the present studytarefaction curves (95% confidence interval) (FAg.
17 species, of which six are gomphids, have not beerT h e-divéfsity profile (Fig.7) shows S8 and S4 to
previously reported from the Bankura district be the most diverse sites, while S6 and S10 are the
(Mukherjee et al., 2016; Ghosh, 2020; Dawn, 2021). Ofl east di v e r-diversity of theentigetsdyb a | b
these six gomphid speciedlicrogomphus torquas area across the study sites was found to be 0.836
(Selys, 1854)s reportedas a new recordfor the entire  according to Whittaker's indéSupplementary File 2)

The present study resulted in records for 74 specie
of odonates (Figs. 1832). The site and seasonality
findings of these 74 species along with their IUCN

Table 1: Brief description of the selected study sites including altitudel gewdinates (Using Google Earth

Version 9.135.0.3), and habitgpes.
Altitude (elevation above se:
level in meters); Coordinates Habitat type
(latitude and longitude)
o 127 m; 23 A Remnantdrydeciduous forest around an eroded inselberg (¢
SI- Susunia Hill Forest 86A59 034« hill). Grassland, ponds, and paddy field border the forest
S2- Gandheswari River bank, 79 m; 23A1
Bankura town 87A04 021«

Location
(study site)

Riverine habitat (near a cratorium) with sandy riverbec

_ Riverine habitat with rocky riverbed. The 38 m high, 10
S3 Kangsabati River, Mukutmanipi 129 m; 22A m long earthen dam on the river creates a large de¢
Dam 86 A4 7 g 0 3 creservoir (average depth of water is 126imthe upstrean
. surrounded by dry deciduous forests and grassland
76 m; 22A5

86A59a50( Riverine habitat with a rocky riverbed.

: 95 m; 22 A5 Rural habitat with paddy, psg and vegetable fields witl
S5 Kadma village 86 A00qQ50« mixed vegetation, ponds and an irrigation canal.
215 m: 22A Dry deciduous forest in the connecting zone between tr
S6- Raygar Forest 86A43025 (Chhotanagpur Plateau and the Kangsabati Basin. A seasor
¢ fed streanwith rocky bed flows through the site.
: . i« - Riverine habitat with a sandy riverbed. Weir on the river chanr
57;\1[3%?]%?%;;33?8“ 5 48 7mA, 2 720(35'0‘42 (water into irigation canals. Mixed vegetation and agricultural fie
; present othe riverbanks in this rural landscape.
Riverine habitat with a sandy riverbed. A 12 m high, 692 m
barrage on the river channeling water into irrigation canals ol
sides of the rigr. Barrage also creates a deep reservoir on
upstream, having a maximum depth of 64 m. Mixed vegetzs
grasslands and ornamental gardens are present on the rivi
. . . i » Riverine habit on the reservoir created by the barrage at si
S8 Damodz\;t/ir"?ger bank, Metal 6 88 7mA, 1 620(3 A32 Ponds and agricultural fields are present in this rural lands:
9 ; ¢ The stagnant water hosts floating plants.
m: 2 Fragmented dry deciduous forestliis peneplain region
S10 Gangajalghati Forest 87A07 032 The forest is surrounded by rural landscape of paddy fi
¢ ponds, and an irrigation canal.

S4 SilabatiRiver bank, Kuldiha villag

S8 Damodar River, Durgapur 62 m; 23A2
Barrage 87A180q006 «
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Table 2: List of observed Odonata (Insecta) fauna from selected heterogeneous sites of Bankura district, West Bengal, India
along with thé& IUCN Red List status (LC: Least Concern; DD: Data Deficient; NA: This taxon has not yet been assessed
for the IUCN Red List; NC: This taxon is not in the Catalogue of L$ie¢cies marked with an asterisk (*) are a new record

for the Bankura DistricEpecies marked with double asterisks (**) is a new record for West Bengal. Species marRed with (
indicating species endemic to India, WG= Western Ghats

si IUCN Season of
: Odonate species S1 S2 S3 S4 S5 S6 S7 S8 S9S1C occurrence
No. Status
(Month)
Subarder Zygoptera Selys, 1854
Superfamily Lestoidea Calvert, 1901
Family Lestidae Calvert, 1901
1 Lestes praemorsudagen in Selys, 1862 + + LC March-November
2 Lestes concinnudagen inSelys, 1862 + LC October

Superfamily Calopterygoidae Selys, 1850
Family: Chlorocyphidae Cowley, 1937
3 Libellago indica(Fraser, 1928) + NE October
Superfamily Coenagrionoidea Kirby, 1890
Family Coenagrionidae Kirby, 1890

Agriocnemis kaling&lair and Subramanian, 2014 + NE JuneNovember
5 Agriocnemis lacteol&elys, 1877 + + + LC  MarchDecember
6  Agriocnemis splendidissimanidlaw, 1919* + LC November
7  Agriocnemis pygmae@ambur, 1842) + + + + + + + + + + LC JanuanDecember
8 Amphiallagma parvuriSelys, 188) + + + + + + LC  MarchNovember
9 Ceriagrion cerinorubellum (Brauer, 1865) + + + + LC March-October
10 Ceriagrion coromandelianum (Fabricius, 1798) + + + + + + + + + LC JanuanDecember
11 Ischnura nursei (Morton, 1907) + + LC AugustOctober
12 Ischnura rubilio Selys, 1876 + + + + + + + + + + NE MarchNovember
13 Ischnura rufostigma Selys, 1876* + + LC March, October
14 Ischnura senegalensis (Rambur, 1842) + + + + + + + + + + LC JanuanyDecember
15 Mortonagrion aborensé aidlaw 1914)* + LC September
16 Paracercion calamorum (Ris, 1916)* + + LC JuneOctober
17 Paracercion malayanum (Selys, 1876) + + + + LC JuneOctober
18 Pseudagrion australasiae Selys, 1876* + LC JuneSeptember
19 Pseulagrion decorum (Rambur, 1842) + + + + + LC JanuanDecember
20 Pseudagrion microcephalum (Rambur, 1842) + + + + LC  MarchDecember
21 Pseudagrion rubriceps Selys, 1876 + + + + LC  JanuanDecember
22 Pseudagrion spencei Fraser922* + + + + LC May-December
Family Platycnemididae Yakobson and Bainchi, 1905
23 Pseudocopera ciliatéSelys, 1863) + 4+ + + + + + + + + LC JanuaryDecember
24 Copera marginipe$Rambur, 1842) + + LC May-December
25 Caconeura ramburf{Fraser 1922)° + DD April-October
26 Disparoneura quadrimacula@ambur, 184%) + + LC  MarchNovember
27 Onychargia atrocyan#Selys, 1865) + + + + + + + + + + LC JanuanDecember
28 Prodasineura verticaligSelys, 1860) + LC MarchOctober
Suborder Anisoptera Selys, 1854
Superfamily Aeshnoidea Leach, 1815
Family Aeshnidae Leach, 1815
29 Anaciaeschna jaspidg@urmeister, 1839)* + LC March
30 Anax ephippigetBurmeister, 1839)* + LC June, July
31 Anax gutatus(Burmeister, 1839) + + + + LC March-December
32 Anax indicud.ieftinck, 1942* + + + + + LC March-December
33 Gynacantha dravidaieftinck, 1960 + + DD JanuaryDecember
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Table 2. (Continued)

Sl.

No.

Odonate species

IUCN

Season of

S1 S2 S3 S4 S5 S6 S7 S8 S9S1C Status occurrence (Month

Superfamily Gomphoidea Rambur, 1842
Family Gomphidae Rambur, 1842

34  Cyclogomphus heterostylBslys, 1854%VC) + DD July
35 Cyclogomphus ypsiloBelys, 1854%W6) + + NE  Jure-November
36 Ictinogomphus kishofRam, 1985* + + DD May-July
37 Ictinogomphus rapagRambur, 1842) + + + + + + + LC  MarchNovember
38 Macrogomphus annulatySelys,1854% + + DD  April-September
39 Macrogomphus montan&elys, 1869* + + DD June, July
40 Microgomphus torquat(Selys, 1854)*= We) DD September
41 Paragomphus lineatuSelys, 1850) + + + + + LC  FebruaryNovember
42 Platygomphus dolabratuSelys, 1854* + LC JuneSeptember

Superfamily Libelluloidea Leach, 1815

Family Libellulidae Leach, 1815
43 Acisoma panorpoideRambur, 1842 + + + + + + + LC  MarchDecember
44  Aethriamanta brevipenni@®ambur, 1842) + + + + + + + + + LC MarchOctober
45 Brachydiplax chalybe8rauer 1868 + + + o+ + + + LC May i October
46 Brachydiplax sobringRambur, 1842) + + + + + + + + + LC  MarchNovember
47 Brachythemis contaminat&abricius, 1793) + + + + + + + + + LC JanuanDecember
48 Bradinopyga geminatéRambur, 1842) + + + + + + + + + LC JanuanDecember
49 Crocothemis serviligDrury, 1770) + + + + + + + + + + LC JanuanDecember
50 Diplacodes nebulosgFabricius, 1793) + + + LC July-October
51 Diplacodes trivialis(Rambur, 1842) + + + + + + + + + LC JanuanDecembe
52 Lathrecista asiaticgFabricius, 1798) + + LC May-October
53 Macrodiplax cora(Brauer, 1867) + + + LC May-August
54 Neurothemis fulvigDrury, 1773) + + + + + + + LC JanuaryDecember
55  Neurothemis intermed{@ambur, 1842) + + LC JanuanDecember
56 Neurothemis tulligDrury, 1773) + + + + + + + + + + LC JanuanyDecember
57 Orthetrum glaucuniBrauer, 1865) + LC December
58 Orthetrum pruinosuniBurmeister, 1839) + + + + + + + + + + LC JanuanyDecember
59 Orthetrum sabingDrury, 1770) + + + + + + + + + + LC JanuanyDecember
60 Pantala flavescen@=abricius, 1798) + + + + + + 4+ + + + LC JuneSeptember
61 Potamarcha congenéRambur, 1842) + + + + + + + + + + LC JanuanyDecember
62 Rhodothemis ruf@Rambur, 1842) + + + + + + + LC March-November
63 Rhyothemis variegatd.innaeus, 1763) + + + + + + + + + + LC MarchDecember
64 Tholymis tillarga(Fabricius, 1798) + + + + + + + + + LC JanuanDecembel
65 Tramea basilarigPalisotde Beauvois, 1805) + + 4+ + LC OctoberNovembel
66 Tramea limbatdDesjardins, 1832) + + + 4+ + + LC  MarchDecember
67 Trithemis auroraBurmeister, 1839) + + + + + 4+ LC April-October
68 Trithemis festivdRambur, 1842) + + + + + LC March-October
69 Trithemis pallidinervigKirby, 1889) + + + + + + + + + + LC MarchDecember
70 Urothemis signatgRambur, 1842) + + + + + + LC March-October
71 Zyxomma petiolaturRambur, 1842 + + + + + LC FebruarySeptembe

Family Macromiidae Needham, 1903
72 Epophthalmia vittatdurmeister, 1839 + + + + + + LC May-October
73 Macromia cingulateRambur]1 842* + + LC June, July
74 Macromia flavicincteSelys, 1874% + + DD June, October
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Table 3: Number of species in odonate familieslamders at each study site.

Order or Study sites
Family S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Lestidae 01 - - - 01 - - 01 - -
Chlorocyphidae - - - 01 - - - - - -
Coenagrionidae 08 09 09 12 14 05 10 13 10 05
Platycnemididae 02 02 02 05 04 03 02 02 02 02
Aeshnidae 01 01 01 02 03 - 01 02 01 -
Gomphidae 01 02 01 06 03 01 03 07 05 01
Libellulidae 18 22 24 25 26 20 23 26 22 18
Macromiidae 01 - - - 01 01 - 03 03 01
Zygoptera 11 11 11 18 19 08 12 16 12 07
Anisoptera 21 25 26 33 33 22 27 38 31 20
Total 32 36 37 51 52 30 39 54 43 27

Table 4: Diversity indices (Taxa_S, Individuals, Dominance_D, Simpse, $hannon_H, Evenness_e"H/S
and BergetParker indices) of the ten study sites{&I0).

Diversity Study sites
indices S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Taxa_S 32 36 37 51 52 31 39 55 44 27
Individuals 1001 1362 1451 1450 1677 970 1658 2333 1931 765

Dominance_D 0.048210.040170.03702 0.0305 0.03677 0.0532£0.03508  0.0278 0.03309 0.05271
Simpson_iD  0.9518 0.9598 0.9630 0.9695 0.9632 0.9467 0.9649 0.9722 0.9%569 0.9473

Shannon_H 3.185 3.358 3.43 3.637 3.515 3.106 3.455 3.715 3.534 3.084
Evenness_e"H/! 0.7551 0.798 0.8346 0.7443  0.6467 0.7206 0.8118 0.7464 0.7787 0.809
BergerParker 0.07788 0.0719 0.0633€ 0.0585 0.05958 0.0886 0.05911 0.04242  0.05126 0.0979¢

Figure 4: Pie chart of the 28 Zygopteran species reported in this present works. Percentage of contribution in
total 28 Zygopteran species is showing family wise in this figure.
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Figure 7: Udiversity of the study sites.

Discussion
Overview

Out of the 74 species recorded during the consistent
fieldwork from the selected ten heterogeneous study sites
in Bankura district,seven species are known to be
endemic to India. Of thes€yclogomphusheterostylus
Selys, 1854 Cyclogomphus ypsilonSelys, 1854
Microgomphus torquatu$elys, 1854are known to be
restricted only to the Western Ghats, wiMiacrogomphus
annulatusSelys, 1854Macromia flavicinctaSelys, 1874
Caconeura ramburiFraser, 1922and Disparoneura
quadrimaculataRambur, 1842 are known to be endemic
to India (Kalkman et al., 2020). The high endemism of
gomphids is in consonance with the findings of
Subramanian and Babu (2017). WhiMicrogomphus
torquatusis a new record for the émt state of West
Bengal, Cyclogomphus heterostylasmd Cyclogomphus
ypsilon were previously recorded from the Damodar
riverbed bordering the district (Nayak and Roy, 2016;
Nayak and Roy, 2021). Repeated sightings of these two
Cyclogomphusspp. and the sigting of Microgomphus
torquatussupport their status as endemic throughout the
Indian plateau region and its surroundings, instead of the
previous known restricted range in the Western Ghats.

Among the ten sites studied, the highest diversity of
odonateskut only anisopterans) were recorded from S8.
Anisopterans, particularly libellulids and the zygopteran
coenagrionids and lestids (known lentic spegigs)arily
contributed to the richness of the Odonata fauna. The
finding of Libellulidae as the most dixse odonate family,
followed successively by Coenagrionidae, Gomphidae,
Platycnemididae, Aeshnidae, and Macromiidae, with
Chlorocyphidae represented by onlysimgle species,
conforms with the findings of Nayak and Roy (2021)
from the neighboring PaschiBardhaman district.
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Fure8 Study Site % Susunia Hill orest Figure 9: StuySite 2 Gandheswari Rive bank,
Bankura townphoto bySourav Chakraborty

- Songg

Figure 10: Study Site 3 Kangsabati River, Figure 11: tudy Site 4 Silabati River bank,
Mukutmanipur Dam Kuldiha village

‘ 5 |
= 3 - i ~ k3
Figure 12: Study Site 5 Kadma village Figure 13: Study Site 6 Raygar Forest

Figure 14: Stud.y Site 7 Damodar River, Nityanandapu Figure 15: Study Site 8 Damodar River, Durgapur Barre
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