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ABSTRACT

The paper presents a new species of the formerly rare firefly genus, Pygoluciola Wittmer, 1939, P. mawsynram
Nonglang, Das & Shangpliang sp. nov. from Meghalaya, Northeast India. This species belongs to Group 5, a group-
ing first defined by Wijekoon et al. (2024). Members of this group possess an acdeagus and aedeagal sheath similar
to those of Group 1, lack prolongations on the posterior margins of V7 and T8, the posterior margin of T8 is not
downturned, and they do not exhibit a boomerang-shaped termination of the sheath sternite (except in P. nitescens).
Females were identified based on their mating association with the males. With this discovery, the global number of
recognized Pygoluciola species increases to 29. An updated species list and expanded identification key to the males
of known Pygoluciola species are also provided, along with the phylogenetic placement of the species.
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INTRODUCTION

The genus Pygoluciola was first described by Wittmer
in 1939 with a single species P. stylifer Wittmer, which
was characterized by, and named for, the unusual termi-
nal abdomen modifications in the male. This species is
characterized by its narrow, elongated, and curved pos-
terior margins of V7 and T8 (V7 curved dorsally and T8
ventrally), which partially enclose each other and often
feature emarginated apices. The taxonomy of this genus
has seen substantial revision over time. Initially de-
scribed as an independent genus by Wittmer (1939), it
was reclassified under the genus Luciola Laporte as a
subgenus by McDermott’s (1966), and Ballantyne and
Lambkin (2006) reinstated to its current taxonomic sta-
tus of genus. Its taxonomy has been further studied by
Nada & Ballantyne (2018), and Nada et al. (2021) who
described a possible semiaquatic species from high ele-
vations in peninsular Malaysia. Ballantyne et al. (2019)
overviewed the genus from six species transferred from
Luciola, and 4 new species, and suggested that based on
external morphology only, Pygoluciola existed in at
least three different forms. Wijekoon et al. (2024), fur-
ther advanced its systematic framework by classifying
the genus into five groups. Fu & Ballantyne (2025)
subsequently provided a detailed key to these five
groups and additionally described six new species, rais-
ing the total to 28. The addition of the species described
in this study brings the number of recognised Pygoluci-
ola species to 29. An updated checklist of species distri-
butions arranged by their groups is presented in Table 1.

This primarily Southeast Asian firefly genus is
found across South and South East Asia where the
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species are sighted in grasslands, forests and humid hab-
itat (Wijekoon ef al. 2024) but also recorded from Aus-
tralia (Ballantyne et al. 2019). Although India has a
very diverse fauna, its firefly fauna, including Pygoluci-
ola, has largely been understudied and unexplored yet.
Despite their ecological importance, these biolumines-
cent insects have received least scientific attention for
over a century in South Asia, leaving much to be dis-
covered about their roles and contributions to the di-
verse ecosystems. Ghosh et al. (2023) following Ballan-
tyne et al. (2019), listed the occurrence of four Pygolu-
ciola species in their annotated checklist of the subfami-
ly Luciolinae in India, reporting P. insularis from the
Andaman and Nicobar Islands; P. nitescens and P. vital-
isi from Darjeeling and Kalimpong districts; and P. cal-
ceata from Pondicherry. However, recent field surveys
in Meghalaya, Northeast India, have led to the discovery
of a previously unreported Pygoluciola species, which is
described here as Pygoluciola mawsynram sp. nov. Mo-
lecular phylogeny and morphological comparisons con-
firmed that P. mawsynram is clearly distinct from other
known Pygoluciola species.

The objective of this study is to expand the known
firefly diversity in India through extensive fieldwork in
the Northeastern region, hopefully uncovering new spe-
cies and providing framework for future molecular
work. Here we present the taxonomic description of P.
mawsynram Sp. nov. which is characterized by a dis-
tinctive dorsal colour pattern of orange yellow prono-
tum and black elytra having a thin yellow margin
around all margins but the base. Further, the generic
placement confirmation using a phylogenetic study is
included.
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Figure 1. Locality record of P. mawsynram Nonglang, Das & Shangpliang sp. nov.
MATERIAL AND METHODS Identification of specimens: Male specimens were

Sampling location and specimen collection:

The field survey was carried out in the pre-monsoon
season during the month of May, 2024, in Mawsynram
(25.294526° N, 91.585144° E ), Meghalaya, Northeast
India (Fig.1). Mawsynram receives the heaviest rainfall
and is considered the wettest place on earth with an av-
erage annual rainfall of 11,871 mm. The monsoon
months from June to August alone account for around
3,000 mm of rainfall, highlighting the region's extreme
precipitation levels (Pareta and Pareta, 2023). The re-
gion features a montane terrain with an elevation rang-
ing from 1,185 to 1,518 meters asl, and is predominantly
a moist grassland ecosystem with expansive meadows,
scattered shrubs, small pine forest patches and rocky
formations with a mosaic of small island forest patches.

Sampling was done in the grassland as well as
the forest habitats of the region (Fig. 1) using randomly
laid line transects of 50m at 29 locations during a span
of 10 consecutive days from 03.V.2024 to 12.V.2024.
Fireflies were observed along the transects by their
lighting flash between 18:00 hrs to 21:00 hrs (following
Wijekoon et al., 2024). Collection was done by net
sweeping and hand-picking. Twenty-five specimens
were collected in a jar containing ethyl acetate soaked in
cotton. All specimens were pinned and preserved using
dry preservation method, where the specimens were sun
-dried and then kept in an insect box along with silica
gel and naphthalene balls. One male individual was im-
mediately immersed and stored in an eppendorf tube
containing molecular-grade alcohol for DNA extraction
and molecular analysis. A brief note on their ecological
natural history was also recorded.

identified to genus using the key to genera in Ballantyne
et al. 2019: 11, and to species using the key to species in
Fu & Ballantyne 2025: 394. The latter key revealed our
species belonged to Fu & Ballantyne’s (2025) group 5
and keyed to near Pygoluciola ambita (Olivier). Com-
parison of morphological features with the outline of
ambita (Fu & Ballantyne 2025:27) and the original rede-
scription (Ballantyne ez al. 2019:125) indicated that we
had a new species. Our conclusions were supported by
Lesley Ballantyne who examined colour plates of mor-
phological features. The female was associated with
males based on its mating association with the male.

Dissections: Male genitalia, including both aedeagus
and aedeagal sheath, were dissected following the pro-
cedure from Ballantyne ef al. (2019). Dissected genitalia
were preserved in glycerol within labeled Eppendorf
tubes with voucher number ADBU.PY/MWSM.023 and
stored alongside the pinned and labelled specimens,
which are housed in the collections of the Natural Histo-
ry Museum, Department of Zoology, Assam Don Bosco
University, India.

Photography and microscopic examination:
Photographs were captured using a Micron Optik
PRIME Zoom Stereo Microscope with magnification
10x-50x equipped with a USB camera. Morphometric
measurements were taken using the calibrated ruler of
the stereo zoom microscope and analyzed with Image J
software version 1.54, with verification via a digital
vernier caliper.

DNA extraction: DNA was extracted from the sample
using the QIAGEN DNeasy Blood & Tissue Kit (Cat.
No./ID: 69504) following the manual’s instructions. The
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Table 1. List of Pygoluciola species and their distribution organised by their groups (Extracted with modifications
from Fu & Ballantyne, 2025).
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1. guigliae (Ballantyne 1968) *
2. hamulata (Olivier 1885) *
3 kinabalua Ballantyne & Lamb- .
* kin 2001
GROUP 1
4.  satoi Ballantyne 2008 *
5. stylifer Wittmer 1939 *
6.  wittmeri (Ballantyne 1968) *
7.  dunguna Nada 2018 *
GROUP 2
8. tamarat Jusoh 2019 *
9.  davidis (Oliver 1895) *
10.  phupan Ballantyne 2019 *
11.  gingyu Fu & Ballantyne 2008 *
GROUP 3
12.  quzhou Fu & Ballantyne 2025 *
13 yingjiangia Fu & Ballantyne -
T 2025
14 yupingia Fu & Ballantyne %
T 2025
15.  abscondita (Olivier 1891) *
16.  bangladeshi Ballantyne 2019 *
GROUP4 17 insularis (Olivier 1883) * ok
18.  vitalisi (Pic 1934) * *
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19.  ambita (Olivier 1896)

20.  baise Fu & Ballantyne 2025

21.  calceata (Olivier 1905)

22.  cowleyi (Blackburn 1897) ®

23 manmaia Fu & Ballantyne
©2025

24.  matalangao Ballantyne 2019
GROUP 5

)5 Mmawsynram Nonglang, Das
" & Shangpliang sp. nov.

26.  nitescens (Olivier 1905)

27 rammale Wijekoon & De

© Silva 2024

8 ruhuna Wijekoon & De Silva
T 2024

29 tunchangia Fu & Ballantyne
©2025

quality of the extracted DNA was assessed on a 1.0%
agarose gel, where a single band of high-molecular-
weight DNA was observed. A fragment of the COI gene
was amplified wusing the primers LCO1490 and
HCO2198 (Folmer ef al. 1994). When resolved on aga-
rose gel, the PCR amplification yielded a single discrete
amplicon band of 700 bp. Forward and reverse DNA
sequencing of the PCR amplicon was performed by
Sanger di-deoxy chain termination method using the
primers LCO1490 and HCO2198 with the Big Dye ™
Terminator V3.1 Sequencing Kit on an Applied Biosys-
tems 3730xL Analyzer. The thermal cycling protocol
consisted of an initial denaturation at 95°C for 1 minute,
followed by denaturation at 95°C for 1 minute, anneal-
ing at 40°C for 1 minute, and extension at 72°C for 1
minute and 5 seconds, concluding with a final extension
at 72°C for 3 minutes. The number of cycles is 40. This
cycle was repeated 40 times.

Molecular phylogeny: The obtained sequence was as-
sessed for quality using MEGA 7.0 software (Kumar et
al., 2016) and aligned with 42 COI sequences of similar
length from 17 different Lampyridae genera available in
NCBI GenBank. The alignment process was carried out
sequentially using MUSCLE (Edgar, 2004), and the
final alignment was then used for Maximum Likelihood
(ML) phylogenetic reconstruction, with 10,000 boot-
strap replicates performed to assess clade stability. The
tree was constructed in IQ-TREE3 with best-fit model
GTR+F+I+G4, and viewed in FigTree v1.4.4. Results of
the phylogenetic tree were then used to delineate the
species taxonomic position.

Specimen collection permission: Approval for this
study was obtained from the Office of the Additional
Principal Chief Conservation of Forests, Wildlife, and
Chief Wildlife Warden, Meghalaya, Shillong, India to
collect and preserve a restricted number of samples. The
permission number is FWC/Research/101/3420.

Abbreviations for taxonomic measurements: (Based
on Ballantyne et al. 2013

AFS number of antennal flagellar segments
AL antennal length
APW pronotal width across anterior 1/3

ASD smallest distance between the inner mar-
gins of antennal sockets

ASW antennal socket width measured along the
same horizontal line as ASD

ED smallest distance between eyes

EL elytral length

EwW elytral width (TBW=EW)

FS flagellar segment

GHW greatest head width

LL lateral lobes

LO light organ

M2, maxillary palpomeres 2 and 4

M4

ML median lobe of aedeagus

MPW pronotal width across the middle

PPW pronotal width cross posterior %3

TBL total body length

TBW total body width

T8 tergite 8

V6, V7 abdominal ventrites 6 and 7
Depositories:

Holotype: Museum of the Zoological Survey of India
(ZSI), Shillong; Voucher number- IV/COL/NERC/461.

Paratypes: ADBU (Assam Don Bosco University)
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RESULTS

MORPHOLOGY AND TAXONOMY

Family: Lampyridae; Rafinesque, 1815
Subfamily: Luciolinae Lacordaire, 1857
Genus: Pygoluciola Wittmer, 1939

Pygoluciola Wittmer 1939: 21. Ballantyne 2008: 1. Bal-
lantyne & Lambkin 2006: 21; 2009: 107; 2013: 108.
Ballantyne et al. 2015: 8. Ballantyne et al. 2016: 204.
Fu & Ballantyne 2008: 1. Fu et al. 2010: 2; 2012: 6.
Wattanachaiyingcharoen & Nak- Eiam 2012: 24. Yiu
2017: 105. Nada & Ballantyne 2018: 346-347. Nada et
al. 2021. Wijekoon et al. 2024: 393-412 . Fu and Bal-
lantyne 2025: 1-41.

Luciola subgenus Pygoluciola (Wittmer). Ballantyne
1968: 119. Ballantyne & McLean 1970: 233.
McDermott 1966: 115. Ballantyne & Lambkin 2000: 82;
2001: 361. Ballantyne et al. 2019: 120.

Type species: Pygoluciola stylifer Wittmer, 1939
(monotypy)

General diagnosis:
Extracted from Fu & Ballantyne, 2025.

Male: Many species of Pygoluciola are difficult to diag-
nose to genus based on external morphology alone, par-
ticularly when males lack the terminal abdominal modi-
fications for which the genus was named. Dissection is
then necessary to expose diagnostic features of the ae-
deagus and aedeagal sheath. Pygoluciola belongs to a
group of lucioline genera in which the aedeagal lateral
lobes are visible at the sides of the median lobe. It dif-
fers from all other genera in this group in that the lateral
lobes are divided into two distinct sections: a basal scle-
rotised portion, partially separated along its mid-dorsal
length and with a strongly asymmetrical anterior margin
inclined to the left, and an apical membranous portion,
likely exserted mainly by fluid pressure. Species lack-
ing terminal abdominal modifications closely resemble
Abscondita Ballantyne but differ in having distinctly
divided lateral lobes rather than a broad sclerotised basal
region with very short posterolateral membranous pro-
jections.

The aedeagal sheath in Pygoluciola is symmet-
rical, typically with an elongate, slender, subparallel-
sided sheath sternite that expands gradually towards the
posterior end, where it may be apically truncate, medial-
ly emarginated, or terminated by various lobes. In Ab-
scondita, the sheath is also symmetrical but expands
evenly along its entire length. Externally, the pronotum
of Pygoluciola is usually widest posteriorly, with diver-
gent lateral margins, and is subequal to or narrower than
the humeral width; interstitial lines are generally poorly
defined, except in P. cowleyi and P. matalangao. The
head is usually small and partially retracted into the pro-
thoracic cavity, with the greatest head width (GHW)
subequal to the width of the prothoracic neck cavity,
except in P. baise, where GHW is slightly larger. Anten-
nae are always longer than GHW and usually less than
twice GHW, with elongate, filiform segments; the apical
labial palpomere is flattened, triangular, and dentate
along the inner margin. Abdominal tergite 7 (T7) is of-
ten laterally concave, reflecting torsion of the dorsoven-
tral muscles. Males of Pygoluciola occur in five distinct

morphological forms, first established by Wijekoon et
al. (2024) and keyed in detail in Fu &Ballantyne (2025).

Following this five grouping classification, P.
mawsynram was excluded from Group 1 as it lacks the
narrowed and prolonged median posterior margins of
both V7 and T8, which in that group are often curved,
with V7 directed dorsally and T8 ventrally so that they
at least partially engulf each other. It was eliminated
from Group 2 as V7 does not exhibit a broad, apically
truncate median prolongation gently inclined dorsally in
pinned specimens, with its tip engaging the underside of
T8, a character of Group 2. Placement in Group 3 was
rejected because the posterior margin of T8 is neither
approximately as wide as the preceding area of T8 nor
narrowly downturned. The species was also excluded
from Group 4, as the aedeagal sheath sternite is not ter-
minated in boomerang-shaped, hairy lobes. Consequent-
ly, P. mawsynram is placed in Group 5, which is charac-
terized by an aedeagus and aedeagal sheath complex
similar to that of Group 1, but without any prolongation
of the posterior margins of either V7 or T8. In Group 5,
the posterior margin of T8 is not downturned, and the
sheath sternite is not terminated by a boomerang-shaped
structure, with the exception of P. nitescens.

Female: Known females are macropterous.
Colouration is similar to that of males, except that the
LO is pale and confined to V6 only; V7 differs from
males in being usually pale brown and semitransparent.
Pronotum: narrower than the humeral width. Elytra:
contiguous along the sutural margins for almost their
entire length. Head: similar in size to that of males, with
well-developed mouthparts, indicating that females are
likely capable of feeding. Antennae: have elongate, slen-
der flagellomeres, and the apical labial palpomeres are
laterally flattened with a dentate inner margin. Legs:
show some interspecific variation: the tibiae of all legs
are curved in P. guigliae but are straight in other spe-
cies. Abdomen: has a strongly emarginated posterior
margin of V7. The anterior margin of V8 and the medi-
an apodeme are often darker than the surrounding cuti-
cle and may appear separated from the posterior region,
owing to the pale intervening membrane. V7 bears ac-
cessory external structures (a transverse ridge) in two
species. T7 has an anteromedian mound in P. kinabalua.
An apparent opening between the bases of V7 and V8 in
P. kinabalua is an artefact caused by drying and con-
striction of strong dorsoventral muscles and is discussed
further below. Genitalia: have styli that are longer than
wide, parallel-sided, apically rounded, and projecting
beyond the posterior margin of V8. Coxites are poorly
differentiated and partly sclerotised, with the lateral
margins of the distal gonocoxites converging posterior-
ly. Valvifers are elongate, slender, well sclerotised, and
rod-like, extending anteriorly beyond the coxites for
approximately seven-tenths of the total length of the
genital complex. Bursa: paired, small, anteriorly di-
rected hook-like plates, attached only at their bases in P.
guigliae, P. satoi, and P. wittmeri. In P. dunguna, the
base of each hook appears divided into two arms, both
elongate and slender, extending into the lumen. Bursa
plates are greatly reduced in P. rammale and P. ruhuna,
and were not observed in several of the new species
described in Fu & Ballantyne (2025); they were also not
observed in P. mawsynram. Several species also possess
a female accessory gland.
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Taxonomic key to male Pygoluciola species, extracted
as it is from Fu and Ballantyne (2025) and expanded
(from 26) to incorporate the new species.

Median posterior margin of both V7 and T8 narrowed,
prolonged, and often curving, V7 dorsally and T8 ven-
trally, and at least partially engulfing each other with
apices of both often emarginated (Group 1). . .. .

-Median posterior margin of T8 not narrowed nor curv-
ing ventrally; median posterior margin of V7 either nar-
rowed and elongated (Group 2) or median posterior
margin of V7 rounded (may have short, shghtly devel-
oped MPP) . S R

2. All tibiae curved; lateral margins of elytra tapering
posteriorly along their length. . .. . . 3

-No tibiae curved; lateral margins of elytra usually sub-
parallel-sided, not tapering posteriorly .. ... ............
3. Apex of median posterior projection of T8 no wider
than rest and rounded, not emarginate; lateral margins of
pronotum slightly sinuate

.guigliae Ballantyne

-Apex of median posterior projection of T8 wider than
rest and medianly emarginate; lateral margins of prono-
tum not slightly sinuate .. ... ... ......... ...
stylifer Wittmer

4. Median posterior projection of V7 bifurcate at apex .
.5

-Medlan posterlor prOJectlon of V7 not bifurcate at
apex . PN

5. Apex of median posterior projection of V7 deeply
emarginate, laterally ensheathing the downturned apex
of T8 and projecting laterally beside it. . .. . . wittmeri
(Ballantyne)
-Apex of median posterior projection of V7 shallowly
emarginate, not laterally ensheathing the downturned
apex of T8 nor projecting beside it .. . .. . .. . .. .
.kinabalua (Ballantyne)
6. MPP of V7 elongate slender, longer than wide, ven-
tral surface shallowly depressed along its length, bearing
on its median dorsal surface two slender teeth; posterior
apex of MPP not shallowly depressed; lateral margins of
T8 downturned . . B
. .satoi Ballantyne
—MPP of V7 shorter, about as wide as long, ventral sur-
face not shallowly depressed along its length, not bear-
ing dorsal teeth; posterior apex (face) of MPP shallowly
depressed lateral margins T8 not downturned . ..
e hamulata

(OliVier)

7. Median posterior margin of V7 prolonged (longer
than wide), broad, subparallel-sided, ventral surface
shallow, apex slightly emarginated; LO retracted from
lateral and posterior margins; T8 with triangular posteri-
or outline ; aedeagal sheath sternite expandlng gradually
along its 1ength (Group 2). . e
.8

-Medlan posterior margin of V7 not usually prolonged,
if slightly prolonged, often wider than long, and ventral
surface not shallow, apex rounded; LO retracted from
lateral and posterior margins or not; T8 without triangu-
lar outline, usually subparallelsided, and posterior mar-
gin rounded or truncate. . ... ...............9

8. Posterior margin of LO in V7 rounded, without emar-
gination; lateral margins of V7 and MPP pale yellow ( .
e . . dunguna Nada
-Posterlor margln of LO in V7 with median emargina-
tion; lateral margins of V7 and MPP dark brown .

e ....tamarat Jusoh

9. Posterior margin of T8 about as wide as preceding
area of T8 and narrowly downturned (Group 3). . ... ...

N .10
-Posterlor margin of T8 usually narrower than preceding
area of T8 and not downturned. . .15

10. V7 with short apically rounded MPP; LO in V7 sub-
parallel-sided, retracted at sides from lateral margins of
V7; elytra pale brownish yellow with white apices
(underlying fat bodies), pronotum yellowish brown
without darker median markings; ventrobasal portion of
paired T8 arms with small pointed projections; aecdeagus
with elongate LL extending well beyond the ML apex;
BP narrow;
. ..phupan Ballantyne

-Medlan posterior margin of V7 rounded, without MPP,
or with scarce or ill-defined MPP; LO in V7 with round-
ed margins occupying almost all of V7; elytra either
very dark brown to black, sometimes with paler mar-
gins, or semitransparent pale brown with darker brown
markings at base; ventrobasal portions of paired T8
arms without projections; aedeagus with short LL often
interned at apices, not extending well beyond the ML
apex; BP wide, well sclerotised .. ... .............11

11. Elytra black, with or without paler margins; prono-
tum with paired, well separated, ovoid, brown to black
markings; if markings approach closely, then not ex-
tending to posterior margin. . .. . ...... ... .. .......12

-Elytra pale, semitransparent, brown with darker brown
markings at base; pronotum with paired median dark
brown markings closely approaching in mid-line, with
lateral margins divergent and extending to posterior
margin . . .. . e

yingjiangia Fu & Ballantyne

12. Elytra black with pale, semitransparent suture, apex,
and lateral margins; MS and MN pale yellow, semitrans-
parent; pronotum with small, paired, ovoid, dark brown
well separated markings . . e
...davidis (Oliver, 1895)

-Elytra black without any paler margins; pronotum ei-
ther marked as above or with extensive median brown
markings closely approaching in median line and with
divergent lateral margins; MS and MN sometimes with
pink fat body undertones. . ... ..........13

13. T8 with paired arms expanded in vertical plane; lat-

eral margins slightly convergent in posterior %; LL in-

turned at their apices; dark markings on pronotum close-

ly approach along midline, with divergent lateral mar-

gins and slightly produced at posterolateral corners . .. .
.. .yupingia Fu & Ballantyne

-T8 subparallel-sided with paired arms narrow not ex-
panded; LL not inturned at their

apices; dark pronotal markings restricted to ovoid well
separated areas . . ... ... ....14

AJCB Vol. 15 No. 1, pp. 4-18, 2026



A new species of the firefly genus Pygoluciola

14. LO scarcely retracted from lateral and posterior mar-
gins of V7; MPP scarce; metaventrite black; basal ab-
dominal ventrites black . ...... . ..qgingyu Fu & Ballantyne
-LO in V7 retracted from lateral and posterior margin,
with short semitransparent MPP; metaventrite pale yel-
low with scarce brown median markings; basal ab-
dominal ventrites pale brown, posterior margin of V6
narrowly mid-brown . .. . .. . .quzhou Fu & Ballantyne

15. Aedeagal sheath sternite terminated by hairy curved
(boomerang shaped) projection; aedeagus wider across
middle than elsewhere, with membranous apical portion
of LL wider at bases and tapering to apices); (Group 4) .
.16

—Aedeagal sheath sternrte not ternnnated by harry curved
(boomerang shaped) projection, except in P. nitescens,
where the aedeagus is not wider across middle than else-
where ; aedeagus subparallel-sided, not wider across
middle than elsewhere; membranous apical portions of
the LL as wide at their base as at their apex may extend
around apeX. . ... oot e e LT

-Elytra mid-brown, always with base of elytron narrow-
ly to widely paler orange, and narrowly orange lateral
and sutural margins, which may extend around apex. . ..
e 18

17. Elytron with narrowly pale apex; all abdominal
tergites dark brown; LO in V6,7 retracted from lateral
and posterior margin of V7, with narrow dark brown
margins . . . bangladeshi Ballantyne
-Elytron wrth apex dark brown T8 paler brown than
rest; LO in V6,7 not retracted along lateral or posterior
margins, without narrow dark brown margins . . .. . ... ..

witalisi (Pic)

18. All abdominal tergites very dark brown; LO in V6,7
not retracted from margins; margins not narrowly dark
brown; known only from the Andaman Islands ... ... ...

. insularis (Ol1V1er)

-T8 paler brown than rest semrtransparent LO in V6
narrowly retracted along lateral margins, and along lat-
eral and posterior margins in V7; margins narrowly dark
brown; known only from Myanmar . . ....... . ... ... ...
...abscondita (Olivier)

19. Elytra yellow without darker brown markings, or

yellow with apices black.. . ....... . .20
-Elytra not as above, either dark or pale brown . . ... ...
.24

20. Sri Lankan; elytra yellow with no darker markings;
aedeagal sheath sternite expanding along its length ei-
ther in a regular fashion or with lateral margins arcuate.
.21

-Not known from Sri Lanka; found in mainland China;
elytra yellow to orange yellow with some darker mark-
ings, especially at apex; aedeagal sheath sternite narrow,
subparallel-sided along its length. . ... ... ... ......... ...
21. Dorsal body yellow, without any underlying pinkish
fat body; LO fills V7, except for narrow apical margin;
aedeagal sheath sternite apically truncate with small,
narrow median emargination; LL of aedeagus not

expanded in horizontal plane . .

..rammale erekoon & De Srlva
-Dorsal body yellow with areas of underlyrng pinkish fat
body; LO restricted o median area in V7 and retracted
from lateral and posterior margins, sides of LO tapering
slightly; aedeagal sheath sternite apically rounded with-
out median emargination; LL of aedeagus wide, expand-
ed in horizontal plane . ... ... ST

. .ruhuna Wijekoon & De S1lva

22 LO in V7 with posterior margin emarginated (Figure
8). ..o s ... .baise Fu & Ballantyne

-Posterior margin of V7 LO not emarginated. . .. . .. . ...
23
23 Basal abdom1nal Ventr1tes black
..tunchangia Fu & Ballantyne
-Basal abdominal ventrites yellow . ....................
. ..manmaia Fu & Ballantyne

24. Elytra dark brown to black without paler margins. . ..
.25
-Elytra never dark brown w1thout pale margins; either
mid-brown with all margins orange yellow, or mid-
brown with lateral margin paler brown, or elytra brown
with only suture paler brown. . ... .............o.o. ..
25. 12.0 mm long; heavy bodied; LO in V7 retracted
from posterior margin; MPP of V7 short, apex broadly
rounded; T8 parallel-sided; LL broadly expanded in
horizontal plane, not much longer than ML [2] .. ... .....
......... nitescens (Olivier)
-9-10 mm long; slender bodied; LO in V7 parallel-
sided, retracted from lateral and posterior margins; MPP
of V7 broad, apically truncate; T8 not parallel-sided; LL
not broadly expanded in horizontal plane, elongate slen-
der, about 2 X length of ML. .
- calceata (OllVler)
26 Elytra w1th lateral sutural and apical margins paler
(orange or yellow). . ................ 27
-Elytra with only the lateral margin paler than the rest,
or brown with just the suture paler . .. . ... ... ...........
. .28
27 Indones1an (Java) V6 without reflexed margins;
apical membranous portions of LL equal in width at
base and aPeX ... ..ot
........... ambita (Olivier)
-Indian; V6 with reflexed margin; apical membranous
portions of LL broader at base and tapering into a thin,
wavy membrane apically. . . ....... ... ... . ...
mawsynram Nonglang, Das & Shangpliang sp. nov.

28. Australian (Northern Territory, around Darwin);
head large and exposed, with posterior eye emargina-
tions; pronotum with subparallel sides and a broad me-
dian dark marking extending to both anterior and poste-
rior margins; elytra mid-brown with paler lateral mar-
gins; V7 margins not reflexed .. . .. . oo oo oo
. cowleyi (Blackburn)
-Philippines; head not large or exposed, lacking posteri-
or eye emarginations; pronotal sides not subparallel;
elytra yellowish to mid-brown; reflexed margins of V7
part1ally envelop T8 at the sides. . e
e ... matalangao Ballantyne
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Figure 2-13: MALE. Pygoluciola mawsynram sp. nov. 2) a) Dorsal male habitus; b) Ventral male
habitus; 3) Pronotum; 4) Legs-a) front leg; b) mid leg) c) hind leg; 5) Last abdominal segments; a)
ventral, b) dorsal; 6) a) Labial, b) Maxillary palpus; 7) Filiform antenna; 8)Tergite 8; 9-10) Aede-
agal sheath: 9) dorsal, 10) ventral; 11-13) Aedeagus: 11) dorsal, 12) ventral, 13) lateral side, a) fluid
membranous apical portion of LL. (Scale bar: 2-5, 7-13 = Imm, 6= 0.5mm.)
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| mm

I mm

Figure 14-27: Female. Pygoluciola mawsynram sp. nov. 14) Dorsal female habitus; 15) Ventral female habitus; 16) Pro-
notum; 17) Labial palpus; 18) Maxillary palpus; 19) Dorsal last abdominal segments; 20 Ventral last abdominal segments;
21) Legs - a) front leg, b) mid leg) c¢) hind leg; 22) Terminal abdominal segments cleared in KOH; 23-24) Ovipositor along
with T8 arms partially wrapping V8; 25) T8; 26) Ovipositor; 27) V8. (Scale bar: 14-16, 19-27= 1lmm, 17-18 = 0.5 mm)
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Pygoluciola mawsynram Nonglang, Das & Shangpli-
ang sp. nov.
urn:1sid:zoobank.org:act:00776207-5248-48ED-A938-
1422 ADD24FE0

Types: Holotype. Male. INDIA, Meghalaya, Mawsyn-
ram, District- East Khasi Hills, Coordinates-

(25.294526, 91.585144), Elevation- 1362 m asl, Tem-
perature- 23°C, Habitat type- semi-evergreen forests,
Collectors names- Emma M. Nonglang and Dhiraj Das,
Voucher number- "IV/COL/NERC/461, Depository-
ZSI Shillong.

Paratypes. Same locality and collectors as the holotype
- 5 males, 2 females (3.V.2024); 8 males, 3 females
(4.V.2024); 3 males, 1 female (6.V.2024). 1 male was
used for molecular study; 1 male was dissected, Deposi-
tory- ADBU.

Etymology: This species is named after the wettest
place on earth, Mawsynram, where the species was first
recorded. This name acknowledges the Khasi communi-
ty residing in the small village of Mawsynram in
Meghalaya.

Meghalaya, India. The Khasi community traditionally
protects biodiversity through indigenous practice reflect-
ed in the local respect of sacred groves, trees, and natu-
ral elements, maintaining an enduring balance between
humans and nature that ensures preservation. The name
is considered a noun in apposition.

Diagnosis.

Male: Pygoluciola mawsynram sp. nov. can be distin-
guished from other species by the structure of its ae-
deagus, in which the apical membranous portions of the
lateral lobes are broad at the base and taper apically into
a thin, wavy membrane (Figs. 11-13). The species is
placed in Group 5 of Fu and Ballantyne (2025), charac-
terized by an aedeagus and aedeagal sheath complex
similar to that of Group 1, but lacking any prolongation
of the posterior margins of either V7 or T8. In Group 5,
the posterior margin of T8 is truncated and not down-
turned, and the sheath sternite is not terminated by a
boomerang-shaped structure, except in P. nitescens.
Pygoluciola mawsynram sp. nov.closely resembles P.
ambita in general colouration, with both species exhibit-
ing a yellow to orange pronotum and brown elytra with
yellow or orange lateral and sutural margins. However,
they differ in that P. ambita has V6 without reflexed
margins and apical membranous portions of the lateral
lobes that are equal in width at both base and apex,
whereas P. mawsynram has a reflexed margin on V6
and apical membranous portions of the lateral lobes that
are broad basally and taper apically into a thin, wavy
membrane.

Female: Females of P. mawsynram sp. nov. exhibit the
same dorsal coloration as the males having dark brown
elytra with a yellow border along the lateral, sutural and
elytral apex. Eyes are smaller than the males. V7 is
translucent orangish yellow, with a deep median inden-
tation, extending to posterior margin of V6, posterol-
ateral corners acute. V8 (Fig. 27) bears a distinct anteri-
or apodeme that is clearly separated from the remainder
of the sclerite and tapers sharply towards the anterior;
posterior margin shallowly emarginated at the midline.
T8 (Fig. 25) has lateral arms that curve around and par-
tially enclose V8.

Description of male. (Figs. 2-13). Colour: Dorsal sur-
face of pronotum yellowish and has irregular fatty bod-
ies that are bilaterally symmetrical, occurring more lat-
erally on both sides of the pronotum and gradually nar-
rowing towards the midline; a paired brown median
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marking is present in the anterior half of the pronotum,
although these paired median spots are absent in some
individuals; the anterior median margin of the pronotum
lacks fatty bodies and appears to show a small, sharply
defined black median spot, however, this feature is actu-
ally the black head visible through the translucent ante-
rior margin of the pronotum rather than a true pronotal
marking. Elytra deep dark brown with a yellow narrow
border along the lateral, sutural, and elytral apex. Head
and antenna black. Prosternum, mesosternum, scutel-
lum and metapleural plates are yellow in colour; metas-
ternum black. Coxae, trochanters and femora yel-
low, apical tip of femur, tibiae and tarsi are dark brown.
Abdominal V2-V5 dark brown, and V6 -V7 white due
to the presence of light organs. T8 orangish yellow.
Body eclongated. TBL: 9.31-9.91 mm long;
TBW: 3.42-4.16 mm (across widest point of closed ely-
tra). Head: GHW 1.8 mm; prominently exposed in front
of the prothorax, not retracted into the prothoracic cavi-
ty; eyes large; ED: 0.3 mm. ASD: 0.09, ASW 0.1mm;
ASD less than ASW. Pronotum: (Fig. 3) sub rectangu-
lar, 1.32-1.69 mm long, 2.52-3.12 mm wide; length/
width= 0.5mm, elytral humeral width slightly greater
than the maximum width of the pronotum; pronotum
with slightly elevated apical and lateral edges; promi-
nent median sulcus; mesoscutellum and mesonotum
yellow. Anterolateral corners of the pronotum are broad-
ly rounded, anterior margin slightly narrower than the
posterior margin; posterolateral corners are pointed
acutely. Pronotal dimensions: APW<MPW=PPW. Max-
illary palpus 1.4 mm long, M2 0.4 mm, slightly shorter
than M4 0.6 mm (Fig. 6). Apical labial palpomere later-
ally flattened, dentate along its longest margin, bearing
five projections on the left and four on the right, L and R
asymmetrical, 0.5 mm long. Antenna: Antenna filiform
(Fig. 7), equal to 2X GHW, pedicel shorter than the
scape and the flagellar segments, AFS: 11, FS about 2.5
times as long as wide, except FS1, which is slightly wid-
er than FS2. Legs: (Fig. 4) slender and long; in the front
leg, all the tarsomeres are of the same length. In the mid
and hind legs, tarsomere 1 is almost as long as tarso-
meres 2 and 3 combined. Two tarsal claws. Abdomen:
Abdomen has 7 ventrites, T8 symmetrical, narrower
posteriorly and gently expanding apically with lateral
arms that are slender and elongated in the vertical plane;
posterior margin of T8 truncate and not downturned.
Elytra: (Fig. 2a) sub-parallel sided, EL: 6.96-8.35
mm, EW/BW: 3.42-4.16 mm; elytra two times longer
than wide; elytron punctation is larger than pronotal
punctation. Light organs: LO (Fig. 5) on V6 slightly
retracted laterally with transparent margins; LO in V7 is
retracted at the lateral and posterior edges with a translu-
cent margin; MPP in V7 short narrow and small. Geni-
talia: Aedeagal sheath (Figs. 9-10) 2.1 mm in length
and 0.5 mm at its widest point; basal sternite narrow in
the 2/7 and expands gradually in the 5/7; sheath sternite
bears apically paired hairy lobes that extend beyond the
apex of the tergite. Aedeagus (Figs 11-13) 1.6 mm in
length, three times longer than wide. Aedeagus differs
from other species of Pygoluciola in which the apical
membranous portions of the lateral lobes are broad at
the base and taper apically into a thin, wavy membrane
(Fig. 11). The two LL nearly touch along their upper
middle length with the base of the LL being asymmet-
rical and inclined slighlty to the left. The median lobe is
broader at the base narrowing to the apical end, and
reaches approximately 'z the length  ofthe LL.
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Description of female. (Figs. 14-27). Colour: coloration
same as males, except the abdominal V7 (Fig. 14-15)
which is translucent orange-yellow, posterior margin
deeply indented, posterolateral corners acute; LO re-
stricted only to V6 which is retracted slightly from the
lateral sides.

Body elongated, TBL: 8.6-10 mm long; TBW: 4.06-4.1
mm (across widest point of closed elytra). Head: GHW
1.7 mm, head and eyes smaller than males, partially
covered by the prothorax; ED 0.2 mm; ASD: 0.2; ASW:
0.4 mm. Pronotum: (Fig. 16) sub rectangular; 1.20-1.23
mm long, 2.40-2.72 mm wide; length/width = 0.5, maxi-
mum width of pronotum slightly lesser than the width
across elytral humeri; pronotum apical, lateral, and pos-
terior edges mildly raised. Pronotal dimensions: APW<
MPW=PPW. Antenna: filiform, longer than the prono-
tum. Apical labial palpomere laterally flattened, dentate
along its longest margin, bearing three projections on
the left and four on the right, L and R asymmetrical.
Abdomen: Abdominal tergites are almost black except
for pale orange, semi-transparent T7 and T8. Abdominal
ventrites dark brown with light organ restricted only to
V6. V7 (Fig. 20) translucent orange-yellow, posterior
margin deeply indented, posterolateral corners acute. V8
(Fig. 27) with a distinct anterior apodeme that is clearly
separated from the remainder of the sclerite and tapers
sharply towards the anterior; posterior margin shallowly
emarginated at the midline. T8 has lateral arms that
curve around and partially enclose V8. Elytra: EL: 7.9
mm, EW/BW: 3.6 mm. Light organs: LO (Fig. 20)
only in V6 retracted slightly from the lateral sides. Geni-
talia: Female genitalia (22-27) with a pair of long, in-
ward curved, sclerotized ovipositor (Fig. 26), supported
at the base by broad, plate-like valvifers that anchor the
structure; paired bursa plates was not observed; lateral
arms of T8 (Fig. 25) wrap around sternite V8 (Fig. 27).

Phylogentic analysis

P. mawsynram sp. nov. is placed within a well-
supported clade of Pygoluciola species (Fig. 28), form-
ing a distinct, isolated branch, indicating clear genetic
divergence from its closest congeners. This new species
does not cluster with Groups 2 or 3 in the tree, but
shows closest affinity to Group 5 of Fu & Ballantyne
(2025), comprising P. manmaia, P. tunchangia, P.
baise, and an unidentified Pygoluciola sp. (OP747324)
closely related to P. baise.

The node separating P. mawsynram sp. nov.
from other Group 5 taxa shows moderate bootstrap sup-
port of 61%, with p-distance values of 9.84-10.15%
from P. mammaia (MK292102, MG200085,
PV069997),10.47-11.65%  from  P. tunchangia
(OM201323, PP760122), and 12.68% from P. baise
(PV069996). Within Group 5, P. mawsynram sp. nov. is
not sister to any single described species with strong
support, suggesting it represents a unique lineage rather
than a geographical variant of an existing taxon. This
molecular distinctness is consistent with the diagnostic
differences observed in the male genitalia, particularly
the structure of the aedeagus in which the apical LL
portion is broad at base and tapering into a thin, wavy
membrane apically, a feature not seen in other Pygoluci-
ola species.

P. mawsynram sp. nov. subclade is clearly sep-
arated from the Group 2 P. dunguna (MT106243) and

(MT106241) lineage from Thailand, strongly supported
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by bootstrap 100%, and p-distance 14.83-15.62% indi-
cating a well-resolved evolutionary split. It is also sepa-
rated from Group 3 clade comprising species such as P.
qingyu, P. quzhou, P. yingjiangia, P. yupingia, P. da-
vidis, and two other unidentified Pygoluciola spp. from
China. P. mawsynram branch is genetically distant from
Group 3 species group by a moderately supporting node
with a bootstrap value of 55%. Based on p-distance
analysis, the genetic distance observed among P.
mawsynram sp. nov. and species in this species group
appears rather higher, with an approximately 11.4—
12.1% variation with P. gingyu (MG200086,
MK292093, NC 057261), and P. quzhou (PV081576),
12.0% variation with P. yingjiangia (OM201324), and is
further increased with a variation of 12.4% with P. yup-
ingia (PV069998), and 12.7% with P. davidis
(PV069999). Based on this finding, it can be assumed
that P. mawsynram sp. nov. is well differentiated in
terms of an independent species in this lineage and high-
lights potential diversification patterns within Pygoluci-
ola.

Ecological notes

The survey was carried out in a variety of habitat types,
including open grasslands, scrublands, and semi-
evergreen forests. From a total of 29 locations surveyed,
P. mawsynram sp. nov. was sighted from only 10 loca-
tions. Males were found in habitats with hanging vegeta-
tion, such as water cascades adorned with ferns, small
flowing streams and dense forests and scrubland (Figure
29). Adults actively fly at low altitudes with the highest
altitude recorded at approximately 20 meters above the
ground emitting a yellowish flash. All the sites with
firefly presence featured small slow flowing water-
bodies with overhanging vegetation highlighting the
possible importance of water in the life cycle of this
species which may have aquatic larvae. The habitat's
predominant vegetation type was semi-evergreen forests
and grasslands with scattered shrubs.

The sites exhibited high litter cover and litter
mass which is an important factor in providing shelter
for the fireflies as well as other insects, snails and slugs
which many fireflies feed on (Seri ef al. 2023). The are-
as displayed a predominantly closed canopy, suggesting
that they favor closed-canopy habitats with underlying
shrub vegetation. During night surveys, temperatures in
the region averaged between 16°C and 24°C, with rela-
tive humidity ranging from 63% to 86%. The average
soil temperature across the sites was 19.45°C, fluctuat-
ing between 16°C and 21°C, while the soil pH remained
near neutral, ranging from 6.9 to 7.9.

DISCUSSION

The description of a new species of Pygoluciola from
India brings the total number of species of this genus
recorded from India to five (the other species being P.
insularis (Olivier 1883), P. calceata (Olivier 1905), P.
nitescens (Olivier 1905), and P. vitalisi (Pic 1934).
There are now 29 species of Pygoluciola known world-
wide (Table 1) recorded from Australia, Malaysia Pen-
insula, Island of Borneo, Myanmar, Laos, China, Indo-
nesia Java sumatra, Cambodia, India, Bangladesh, Phil-
ippines and Sri Lanka. Pygoluciola was established as a
distinct genus with P. stylifer as its type species (by
monotypy), primarily due to the specific modifications
in the male abdomen, particularly the upturned median
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Figure 28. Phylogenetic tree of Pygoluciola and its congeners reconstructed through Maximum-likelihood based on
the nucleotide sequences of the CO1 gene.

Figure 29. Habitat of P. mawsynram sp. nov. Semi-evergreen forests and overhanging vegetation near water source.
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posterior projection on V7 and the downward-angled
median posterior margin of T8, features that Wittmer
(1939) considered unique (Ballantyne 1968, 2008; Bal-
lantyne & Lambkin 2001, 2006; Ballantyne et al. 2019).
However, some species lack these terminal abdominal
modifications while still having other characteristic
traits, such as the features of the aedeagal sheath. This
variation was addressed by Wijekoon et al. (2024),
where they examined the five distinct morphological
forms that the Pygoluciola males occur, unified by geni-
talic characters but differing in the development of the
terminal abdominal segments.

Although P. mawsynram sp. nov. does not pos-
sess the typical terminal abdominal modification, it is
classified under the group 5 of these five forms, which is
distinguished by the posterior margin of T8 which is
truncated and not downturned, and the sheath sternite is
not terminated by a boomerang-shaped structure. P.
mawsynram closely resemble P. ambita which also be-
longs to Group 5, in dorsal colouration having dark
brown elytra with a narrow yellow-orange lateral, and
sutural margins, but differ in that the apical membranous
portions of LL in P. ambita are equal in width at both
base and apex, whereas the apical membranous portions
of LL in P. mawsynram are broad basally and taper api-
cally into a thin, wavy membrane.

The taxonomic usefulness of the aedeagus and
aedeagal sheath in Pygoluciola has been increasingly
recognized, especially when considered in combination
with the modifications in the terminal abdomen of
males. An initial framework for species identification in
Pygoluciola on these modifications was first proposed
by Ballantyne et al. (2019) who recognised three mor-
phological species groups, based on aedeagal and aede-
agal sheath traits. Later, Wijekoon et al. (2024) pro-
posed five species groups among Pygoluciola based on
broader assessment of the male genitalia and terminal
abdominal morphology. These five species groups was
later confirmed and keyed in detail by Fu & Ballantyne
(2025), who reviewed all known species and expanded
the descriptions of all the species in each group. The
incorporation of detailed aecdeagal, acdeagal sheath, and
male terminal abdominal characters has greatly in-
creased their utility in taxonomic analysis.

Identification of species based on female mor-
phology alone remains highly limited in Pygoluciola,
and generic assignment of females collected without
associated males almost certainly requires detailed ex-
amination of the female terminal abdomen and repro-
ductive system. In females, generic placement as Ab-
scondita or Pygoluciola is typically based on the pres-
ence of hooked bursa plates; however, in several species
these structures appear to be extremely reduced or possi-
bly absent. Additional dissections may yet reveal bursa
plates in some taxa, and given this uncertainty, the evo-
lutionary drivers underlying their reduction or loss re-
main unclear (Fu & Ballantyne, 2025).

In P. mawsynram sp. nov., bursa plates were
entirely absent: dissections of six females consistently
failed to reveal any trace of these structures. One possi-
ble explanation is that the lateral arms of T8, which
wrap around sternite V8, may functionally compensate
for the absence of bursa plates by assisting in the reten-
tion of the spermatophore.

In lampyrid beetles, bursa plates are known or
presumed to assist in spermatophore retention, although
their functional role varies among genera. For example,
Pteroptyx maipo possesses wide, paired bursa plates that
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partially hold the spermatophore (Ballantyne et al.
2011), whereas Aquatica species have thin plates with
no obvious retention function (Fu & Ballantyne, 2024).
Within Pygoluciola, bursa plates range from very small
to markedly enlarged, as seen in P. dunguna, where
their development may relate to oviposition in flowing
shallow stream habitats. However, the functional signifi-
cance of bursa plates in many taxa remains poorly un-
derstood (Nada & Ballantyne, 2018).

The discovery of this new species contribute
valuable information to the understanding of Pygolucio-
la, highlighting the variety of morphological forms
within the genus, and underscores the necessity for fur-
ther exploration of this dynamic group. This is particu-
larly evident from its placement as an isolated lineage
within Group 5 showing consistent genetic divergence
from all its closely related taxa and lacking a strongly
supported sister clade, as well as from the diagnostic
differences in the male genitalia, especially the unique
structure of the aedeagus, which reinforces the im-
portance of integrating molecular and morphological
data for a more comprehensive understanding of the
genus Pygoluciola.

Although most Pygoluciola species including
P. mawsynram sp. nov. can be identified through mor-
phology and taxonomic keys. However, we have sup-
plied molecular data and phylogenetic tree analysis for
additional reinforcement of the species in this taxon.
The lack of related sequences in the NCBI database is a
major limitation in inferring evolutionary conclu-
sions. Moreover, the inconsistency in the selection
of primers and target gene like 16s rRNA or CO1 gene
further complicate comparison. Despite these limita-
tions, we were able to develop a phylogenetic tree that
places P. mawsynram sp. nov. within Pygoluciola with
strong bootstrap support, thereby confirming its generic
assignment and establishing a foundational framework
for future molecular investigations. The inclusion of
several taxa identified only to genus level, Pygoluciola
sp. (PQ819752) and Pygoluciola sp. (MZ571356) nested
in Group 3, and Pygoluciola sp. (OP747324) nested in
Group 5, reflects existing gaps in available data; resolv-
ing their identities through integrative morphological
and molecular approaches will enhance comparative
resolution and strengthen subsequent phylogenetic anal-
yses within Pygoluciola.

Further investigation into whether additional
species groups within Pygoluciola are supported by mo-
lecular evidence is currently constrained by the limited
availability of genetic data. Species assigned to Groups
1 and 4 currently lack molecular information altogether,
notably Group 1 which houses the type species of the
genus. Group 2 is represented by only two species, of
which molecular data is available for only one taxon (Fu
& Ballantyne, 2025). On the contrary, recent work by
Fu and Ballantyne (2025), which includes the descrip-
tion of six new species accompanied by molecular data,
has substantially improved genetic coverage for Groups
3 and 5 and provided a stronger framework for phyloge-
netic interpretation.

Previous molecular studies of Pygoluciola have
generally focused on a small number of species, most
often P. gingyu, and have frequently included sequences
labelled only as Pygoluciola sp., for which morphologi-
cal identification was not possible at the time. In the
present study, the phylogenetic positions and likely
identities of several such previously unidentified se-
quences were clarified through molecular comparison
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and expert assessment provided by Prof. Xinhua Fu.
This allowed these previously unidentified sequences to
be reliably assigned to described species, including P.
manmaia, P. tunchangia, P. yingjiangia, and lineages
closely allied to P. baise and P. quzhou. As a result, the
phylogenetic framework is better resolved, the place-
ment of P. mawsynram sp. nov. is more securely sup-
ported, and the study underscores the continued im-
portance of integrating molecular data with morphology
and expert taxonomic input.
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