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Abstract
Bradinopyga konkanensis sp. nov. is described based on three males and one female collected from the coastal region of
Maharashtra, India. Important characters are illustrated and compared with morphologically similar species Bradinopyga
geminata (Rambur, 1842), Indothemis carnatica (Fabricius, 1798), and Indothemis limbata sita Campion, 1923.
Bradinopyga konkanensis sp. nov. is so far the only Western Ghats endemic Odonata species associated with lateritic
coastal habitats.
Keywords: dragonfly, new species, description, taxonomy, Western Ghats, Bradinopyga, geminata, Indothemis

Introduction
Bradinopyga Kirby, 1893 is a genus of dragonflies containing three species (Schorr & Paulson 2020): B. cornuta
Ris, 1911 and B. strachani (Kirby, 1900) are restricted to Africa, while B. geminata (Rambur, 1842) is found in Asia
from the Indian subcontinent to Thailand and Malaysia. Here, we describe a new species of Bradinopyga based on
three males and one female, collected from three localities distributed along the western coast of India.
We compared our new species with Bradinopyga and Indothemis Ris, 1909 due to its morphological similarity.
We place this species in the genus Bradinopyga based on presence of two rows of cells between: 1) IRP2 and Rspl,
2) RP3+4 and MA, and 3) MP and CuA of wings. The male also resembles Indothemis carnatica (Fabricius, 1798)
and Indothemis limbata sita Campion, 1923. We provide a detailed morphological description of the holotype male
and allotype female, and compare with distinguishing morphological characteristics from Indothemis spp. and Bradinopyga geminata.

Material and Methods
Dattaprasad Sawant first photographed a female on 2nd July 2015 from Devgad, Maharashtra, subsequently the species has been recorded from 10 additional localities (see Table 1). Here, we describe the species based on four specimens (three males and one female) collected from three localities. All specimens are deposited at Research Collections, National Centre for Biological Sciences (NCBS), Bangalore, India. Collected specimens were examined
and photographed using Leica (Leica Microsystems, Germany) stereomicroscopes for close-up images and Canon
1200D with a Canon 50mm Macro lens (Canon inc., Japan). Multiple images were stacked to generate a greater
depth of field for close-up images. Scale bars were added using Leica Application Suite (Leica Microsystems, Germany) or ImageJ (Schneider et al. 2012). Holotype male and allotype female were pinned, two paratype males were
preserved in 100% Ethanol. Morphological terms are referring Garrison et al. (2006). All measurements are given
in mm. Abbreviations in the text: FW = fore wing, HW = hind wing, Ax & Px= antenodal and postnodal nervures,
Pt= pterostigma, S1–S10 = abdominal segments 1–10. Map used in Figure 11 was created using QGIS v3.1.
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Table 1. Localities where B. konkanensis has been recorded in Maharashtra, India.
Locality

District

Date of first observation

Basis of record

GPS coordinates
(N, E)

Distance form
sea (in km)

Devgad

Sindhudurg

02/07/15

Photo

16.37767, 73.38478

3

Vijaydurg

Sindhudurg

23/10/17

Type Locality

16.56211, 73.33241

0

Ganpatipule

Ratnagiri

22/10/17

Preserved specimen

17.14633, 73.26647

0

Gawhe

Ratnagiri

06/07/18

Photo

17.732416, 73.18827

6

Muslondi

Ratnagiri

21/06/09

Photo

17.35598, 73.22748

1

Murud Janjira Fort

Raigad

22/12/15

Photo

18.30018, 72.96507

0

Ramdharneshwar

Raigad

13/11/17

Photo

18.69073, 72.89766

4

Talavade, Alibaug

Raigad

08/12/18

Photo

18.69695, 72.94232

8

Ovalekar Wadi

Thane

02/06/19

Preserved specimen

19.27012, 72.95508

18

Adhikari Farm,
Sakurli

Thane

16/06/18

Photo

19.47031, 73.60751

89

Bradinopyga konkanensis spec. nov.
Figs. 1–5
Holotype. ♂ (NCBS-BE493): Vijaydurg, Sindhudurg District, Maharashtra, India (16.5620 N, 73.3321 E, Alt. 8 m),
23.X.2017, Dattaprasad Sawant leg.
Paratypes. ♂ (NCBS-BE494): Ganpatipule, Ratnagiri District, Maharashtra, India (17.1463 N, 73.2663 E, Alt.
15 m), 22.X.2017, Dattaprasad Sawant leg.; ♂ (NCBS- BH108): Ovalekar Wadi, Thane district, Maharashtra, India
(19.2700 N, 72.9553 E, Alt. 20 m), 2.VI.2019, Shantanu Joshi leg.
Allotype. ♀ (NCBS-BE495): same locality, date and collector as the holotype. Observed in copula with NCBSBE493.
	Etymology. This species is named after the ‘Konkan’ region of Western India, which includes coastal areas of
Maharashtra, Goa and Karnataka.

Description of holotype
(Figs. 1–2, 7a)
Head. Face predominantly black, anterior portion of labium dark brown, frons covered by uneven tubercles, median
ocellus dark brown, tip of the antennae brown, vertex elevated, ending in a pair of pointed tubercles apically, eyes
dark greyish brown.
Prothorax and pterothorax (Fig. 1a–b) dark blue, pruinosed, covered with fine brown hair; posterior lobe of
prothorax darker, bilobed, posterior margin curved.
Wings (Fig. 5a) hyaline with brown basal coloration as follows: in FW small portion of costal space less than
1/3rd of the first cell not reaching the anterior margin, half of first cell of subcostal space, 1/10th of median space, half
of cubito-anal space, 1/4th of first cell of anal anterior space; in HW small portion of first cell of costal space similar
to FW, 3/4th of subcostal space, first cell of cubito-anal space extending just slightly into the second cell, membranule dark brown, triangular marking encompassing 7-8 cells of anal anterior space, extending into neighboring cells
faintly. In both wings: venation generally dark brown, costal and subcostal space very faintly brown. Ax: FW left
= 12, right =11; HW left & right = 9. Px: FW left & right= 9; HW left= 9, right= 10. Triangle two-celled in both
forewings, one cubito-anal crossvein in all wings. Left subtriangle made up of four cells, right with three cells and
a small incomplete vein in one cell. FW discoidal field commencing with four cells in left, and three cells in right.
Anal loop: left & right HW = 27 cells. Radial planate (=cells between IRP2 and Rspl) starting with single row (4
cells in left FW & HW, 3 in right FW & HW) of cells, medially two rows of cells for 5–7 cells (5 in left HW, 6 in left
FW & right HW, 7 in right FW), ending with single row of cells till the margin (2 cells in all wings). Pt bicolored,
approximately 1/5th portion on both sides (slightly more anteriorly) dark brown, central 2/3rd black.
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Figure 1. Holotype male (NCBS-BE493). Habitus: (a) dorsal, (b) lateral, (c) base of left HW, & (d) vertex of head.
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Figure 2. Holotype male (NCBS-BE493). Caudal appendages: (a) caudal appendages- lateral (b) caudal appendages- dorsal,
(c) hamuli- lateral, & (d) caudal appendages- ventral.

Abdomen (Fig. 1b) black, pruinosed bluish, dorsal light grey markings on S4–7 very faintly visible on the anterior half, inter-segmental membrane between segments dark brown, dorsum darker at the posterior border of S4–8.
Anterior hamuli (Fig. 6a&d) with a base, a posteriorly facing lobe ending with sharply curved, hook-like,
pointed, posterior hamuli with margins straight, rounded at apices, covered with thick hair. Genitalia not dissected.
Caudal appendages (Fig. 2). Cerci brown, apices darker brown, 4.25 times longer than S10; in dorsal view:
conical, broader at base, pointed apically; in lateral view: tapering slightly downward and then upwards from about
2/3rds of their length, covered with whitish hair: large dorsally, smaller ventrally, small black spine present dorsally,
conspicuous 9 black spines on the ventral border. Paraproct medially dark brown, black at base and apices, covered
with hair and small black spines along the lateral border, paraproct curved slightly upwards ending in paired black
spines.
Measurements. Abdomen including caudal appendages= 30.3, FW= 35, HW= 33.7–34, Pt= 4.1, cerci= 2, paraproct= 1.6.

Variation in paratype males (Fig. 3)
In live condition, the thorax and abdomen appear dark blue in all observd individuals and collected specimens. In one
male (Devgad, 12.IX.2016) MA vein is broken, in all other individuals observed so far have the MA vein is continued
till the wing margin uninterrupted. Number of spines on the ventral border of cerci is 7 in the paratype (NCBS-BM108).
Genitalia (dissected for paratypes NCBS-BE494 and NCBS-BH108, Fig. 3): V4 elongated, black, area attached
to P1 light brown medially; expanded 2/3rd of the length towards apices, apex ending in a curved knob-like brown
medial process.
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Wings with Ax: FW 10–13, HW 8-10; Px: FW 9–10, HW 9–11.
Measurements: Abdomen including caudal appendages = 28.2–29.7, FW = 33.5–34.4, HW = 31.8–32.3, Pt =
4.2–4.4, cerci= 2.1–2.4, paraproct = 1.8–1.9.

Figure 3. Diagnostic characters of B. konkanensis. (a) pterostigma, (b) caudal appendages- lateral, (c) anterior hamule, (d)
caudal appendages- lateral (e) caudal appendages- dorsal, (f) caudal appendages- ventral, (g) V4 of penis- lateral, & (h) V4 of
penis- ventral. (a–c): NCBS-BE494, (d–f): NCBS-BM108
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Description of allotype
(Fig. 4, 5b & 8b)
Head. Labium and labrum largely brown, ventral 1/5th of labrum black, labium black towards labrum; anteclypeus
light brown, black at the dorsal border and medially enclosing two circular pale markings; postclypeus brown,
unmarked besides a black marking at the dorsal border; antefrons and postfrons brown, dorsum darker; vertex conspicuously raised ending in twin tubercles between lateral ocelli, anteriorly lighter brown, dorsally and posteriorly
darker; ocelli situated in a depression between postfrons and vertex; ocelli brown face, especially frons and vertex
covered with setae originating from small black tubercles; eyes brown; occipital region bordered black along the
eyes, with two black bands medially.
Thorax (Fig. 4a–b). Prothorax: black laterally, anterior and medial lobes brown; collar of posterior lobe pale
yellow with a black band medially. Pterothorax: anterior border and dorsal carina black, rest marked with variegated asymmetric black and brown markings, faint bluish pruinescence present, ventrally pale brown and pruinosed,
covered densely with hair especially dorsally and ventrally; antealar crest black anteriorly light brown posteriorly;
metascutum, and wing bases brown with black borders. Legs: coxae pale brown, pruinosed; femurs brown, black
laterally and at the junction with coxae; tibia black along the anterior side and at the junction with tarsus, dark brown
on the posterior side; tarsus and claws black.
Wings (Fig. 5b) hyaline, very faintly enfumed brown, first two cells of subcostal space and cubito anal space
tinted brown. Ax: FW left= 14, right=13, HW left & right= 10. Px: FW left & right= 11, HW left= 12, right= 10.
Triangle three-celled in left, two-celled in right FW; one cubito-anal crossvein in all wings. Left subtriangle made
up of five cells, right with four cells and a small incomplete vein in one cell. Discoidal field starting with three cells
in left and right FW. Anal loop: left & right HW= 32 cells. Radial planate (= space between IRP2 and Rspl) starting
with a single row (3 cells in left FW, left & right HW, while 4 in right FW), medially two rows of cells for 4, continued as single row of cells. Pt bicolored, central 60% of its length black with dark brown on both sides.
Abdomen (Fig. 4a–b) black, marked irregularly with dull yellowish brown patches, paired spots ventrally at the
anterior border on S2–S8, largest on S2–3, these are continued laterally as yellow markings with a black line passing
through it on S2–7, S3–7 pale dorsally except for the conspicuously black inter-segmental sutures and a V-shaped
marking pointing anteriorly at the posterior border, S8–9 with faint irregular yellow markings dorsally and laterally: four at the anterior border, and two at the posterior border, S9 yellow at ventral border, S10 yellow except for
a dorsal black band; vulvar lamina paired, rounded at apices not reaching beyond 1/4th of S8.
Caudal appendages (Fig. 4c–e), cerci conical, brown, broader at base ending in sharply pointed black spines
about 1/10th length of the cerci, cerci curved inwards till about 2/3rd of their length, straight thereafter; supra-anal
plate triangular, broader at base, reaching less than half the length of cerci, covered with hair, rounded at apices;
paraproct formed by two dark brown, halves with borders raised, forming a cavity medially, spanning about 1/3rd of
cerci, black at the apices, covered densely with setae at apices.
Measurements. Abdomen including caudal appendages = 28.6, FW = 35.9, hindwing = 34.5, Pt: FW = 4.1, HW
= 4.4, cerci = 1.4, paraproct = 0.5.
Variation in females based on photographed individuals: Mature females were observed with slight pruinescence on thorax, abdomen and face (Fig. 8f). Apices and posterior border of wings faintly enfumed, costal vein
greyish-brown, and base of hindwings dark brown in some females (e.g., Fig. 8d&f). Pterostigma fainter in immature and teneral females while darker in mature females (see Figs. 7d–f). Ax: FW: 12–13, HW: 9–10; Px: FW:
8–10, HW: 9–10.

Diagnosis
This species is morphologically similar to other Bradinopyga spp. and Indothemis spp., but it can be diagnosed from
Indothemis spp. due to presence of two rows of cells between: 1) IRP2 and Rspl, 2) RP3+4 and MA, and 3) MP and
CuA of wings, only one row of cell is present in Indothemis spp.
Differences between sympatric male congeners B. geminata and B. konkanensis are: 1) abdominal and thoracic coloration (black in B. konkanensis, brownish-grey with a variegated pattern in B. geminata), 2) basal wing
pigmentation (both pairs of wings with wing bases dark brown, more extensive on hindwings reaching first an
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Figure 4. Allotype female (NCBS-BE495): habitus: (a) dorsal, (b) lateral; caudal appendages: (c) dorsal, (d) ventral, (e)
lateral, & (f) vertex of head.
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Figure 5. Wings of a) Holotype male (NCBS-BE493), & b) Allotype female (NCBS-BE495).
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Figure 6. Hamuli (lateral and ventral views) of: (a, b) Bradinopyga konkanensis (NCBS-BE493); (c, d) B. geminata (NCBSQA107); (e, f) Indothemis carnatica (NCBS-BH975).

Figure 7. Vertex of head: (a) Bradinopyga geminata (NCBS-QA107)- male, (b) B. geminata (NCBS-QA106)- female, (c)
Indothemis carnatica (NCBS-BH975)- male, & (d) I. carnatica (NCBS-BH976)- female. & (d) I. carnatica (NCBS-BH976)female.
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Figure 8. B. konkanensis photographed in situ. (a) holotype (NCBS-BE493)- Vijaydurg, (b) allotype female (NCBS-BE495)Vijaydurg, (c) male- Gawhe (Photo: Omkar Damle), (d) female- Murud-Janjira fort, (e) male- Ovalekar wadi, & (f) femaleRamdharneshwar.

tenodal nervure, wings fully hyaline in B. geminata), 3) shape of posterior hamuli: (longer with straighter margins, covered at apex with thick bristles in B. konkanensis; rounded in B. geminata), and 4) anterior hamuli:
hook-like in both species, in B. konkanensis: base with margins straight, shoulder pronounced ending in a sharply
curved hook; and in B. geminata: base rounded and shorter, shoulder smaller, ending in a slightly thinner hook.
Some important additional morphological characters to separate the male of B. konkanensis, from
I. limbata sita and I. carnatica are: 1) posterior hamuli with outer margins straight (complete hamuli round in I. limbata sita and I. carnatica), 2) color of pterostigma bicolored (dark brown-black in Indothemis spp.), 3) anal loop larger, and 4) cerci dull white with black ventral spines & paraproct dark (white
in I. carnatica, black in I. limbata sita). Basal wing coloration is more extensive than I. carnatica, but is
much less extensive than I. limbata sita, never reaching beyond the first antenodal nervure in the hindwing.
Bradinopyga cornuta, B. geminata, B. konkanensis, and B. strachani cryptically colored females with variegated markings and are difficult to distinguish in field. As B. cornuta and B. strachani are African species we focus
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on the comparison between B. konkanensis and B. geminata. Below are some of the characters that can be used to
diagnose B. konkanensis from these three congeneric species: 1) more extensive yellow markings on S1–S7 than
females of other Bradinopyga spp., 2) color of pterostigma: bicolored in both species; brown and black in B. konkanensis, white and black in B. geminata, 3) discoidal field of FW consisting of four rows of cells (three in other
Bradionpyga spp.), 4) space between CuA and MP of HW containing two or three cells for seven or eight rows
towards anal side (only three or four rows with two or cells in other Bradinopyga spp.), and 5) space between MA
and RP3+4 of HW made up of two or three cells for nine rows (two or three rows in other Bradinoyga spp.).
An additional character we propose to separate both male and female of B. geminata and B. konkanensis from
I. carnatica is the peculiar shape of vertex and median ocelli, forming two horn-like structures (Figs 1d, 4f, & 7).

Additional specimens examined.
Bradinopyga geminata. 2 ♂♂ (NCBS-AD937: NCBS-AD938), National Centre for Biological Sciences, Bangalore
Urban District, Karnataka, India (13.07119 N, 77.57904 E), 14.VIII.2012, Krushnamegh Kunte leg.; 1 ♂ (NCBSQA107) & 1 ♀ (NCBS-QA106), Kagwad, Belgaum district, Karnataka, India, 1.VI.2014, Ravi Umadi leg.; 1 ♀
(NCBS-BH109), Ovalekar Wadi, Thane district, Maharashtra, India (19.2700 N, 72.9553 E), 2.VI.2019, Shantanu
Joshi leg.
Indothemis carnatica. 1 ♂ (NCBS-BH975) and 1 ♀ (NCBS-BH97), Ovalekar Wadi, Thane district, Maharashtra, India (19.2700 N, 72.9553 E), 24.VIII.2018, Dattaprasad Sawant leg.

Distribution and habitat
Bradinopyga konkanensis is so far only known from the western coastal region of Maharashtra, which is part of the
Western Ghats Biodiversity Hotspot. DS first photographed female of this species for the first time at Devgad, Sindhudurg district on 2nd July 2015 (Fig. 10b). Subsequently, this species was observed at 9 locations across Sindhudurg, Ratnagiri, Raigad, and Thane districts (a list of all localities is given in Table 1). The type series was collected
in October 2017 from Vijaydurg (Sindhudurg district, Fig. 9a) and Ganpatipule (Ratnagiri district), along with an
additional male collected at Ovalekar Wadi, Thane district on 2nd June 2019.
The type locality (Fig. 10a) is a sea fort built in 1193 A.D., surrounded on three sides by the Arabian Sea. The
holotype and allotype were collected from a stone water tank, on one of the many bastions of this massive fort,
measuring about approximately 3 x 3 feet and 2.5 feet deep. Five to ten meters away, waves of the Arabian Sea
directly splash on the fort wall. About 4 to 5 males were found, resting and basking on the fort walls, and 2 females
were observed laying eggs into the water tank on the bastion. No B. geminata individuals were found at this tank,
but about 10 to 15 meters away, on other bastion, B. geminata male and female were found resting on the fort wall.
Similarly to B. geminata, B. konkanensis is often observed perching on lateritic or other rock, brick, and cement
surfaces beside temporary water pools and ponds. Bradinopyga geminata was observed co-occurring in the same
microhabitat at 3 localities. It was observed thriving in various man-made structures such as water tanks and bore
wells. A single female was observed at Ramdharneshwar, Raigad district on 13th November 2017 near a hill stream
at 50 m asl (Fig. 10d). But, this species is unique among Western Ghats odonates with regards to its specificity to
coastal habitats and its preference to perch on lateritic rock surfaces.

Discussion
Bradinopyga is not a very diverse genus, with four species currently known. Bradinopyga konkanensis is described
based on specimens from three localities in Sindhudurg, Ratnagiri, and Thane districts, Maharashtra, India. We also
report additional records from seven other localities (see Table 1) based on images. All the records of this species
are from coastal areas (distance from sea varies from 0 km at Vijaydurg to 89 km at Sakurli).
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Figure 9. Compilation of B. konkanensis and morphologically similar species. (a-b) B. konkanensis; male: Vijaydurg (not collected), female: Devgad, (c-d) B. geminata; male: Devgad, female: Talebazar, Sindhudurg District, (e-f) Indothemis carnatica;
male and female: Devgad, and (g) I. limbata sita; male: Dhamapur, Sindhudurg District, Maharashtra (Photo: Parag Rangnekar),
& (h) I. limbata limbata female: Thailand (Photo: Dennis Farrell).

So far, this seems to be endemic to the west coast of Maharashtra (Fig. 11), but it might possibly occur in other
coastal areas of the Western Ghats especially in Konkan region of Goa and Karnataka states. The similarity of this
species to B. geminata and Indothemis spp., and its preference to coastal habitat might be one of the reasons that this
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species has remained undiscovered. Ceriagrion chromothorax Joshi & Sawant, 2019 is a recently described species
from the west coast of Maharashtra. Since it’s description it has been observed in two other states of Western Ghats,
i.e., Goa and Kerala (Anonymous 2020). These two newly described species, along with other recently described
species such as Cyclogomphus flavoannulatus Rangnekar et al., 2019 and Gomphidia podhigai Babu & Subramanian, 2019 hint that the Western Ghats, despite being well surveyed compared to other parts of India, still hold many
undiscovered odonates even in widespread and relatively well-studied genera such as Bradinopyga or Ceriagrion.

Figure 10. Habitats of B. konkanensis. (a) Type locality, Vijaydurg, (b) Devgad, (c) Murud-Janjira Fort, (d) Ramdharneshwar,
(e) Sakurli (Photo: Sameer Adhikari), & (f) Gawhe (Photo: Omkar Damle).

Figure 11. Map depicting localities where B. konkanensis has been observed so far, which includes: type locality, two localities where paratype males were collected, & additional seven localities where this species has been photographed.
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