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Abstract

A new species of Keroplatidae—Chetoneura lagangеnsis sp. n. from Lagang cave in Sarawak, Borneo is described 
and illustrated based on a single male specimen. An identification key to the species of the genus Chetoneura Colless 
is provided. A distribution map of the five known species of Chetoneura is presented—Ch. cavernae Colless, Ch. 
shennonggongensis Amorim & Niu, Ch. oligoradiata (Papp), Ch. davidi Ševčík, Hippa & Burdiková and Ch. lagangensis 
Kazandzhieva & Bechev, sp. n.
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Introduction

The genus Chetoneura Colless, 1962 has a still uncertain position within the subfamily Keroplatinae. According to 
the original description, the genus would be closer to Orfelia than to Keroplatus (Colless 1962) and was included by 
Evenhuis (2006) in the catalogue of the world Keroplatidae in tribe Orfeliini. Subsequently it was moved to Kero-
platini by Amorim et al. (2008), based on morphological characteristics. Based on nuclear and mitochondrial gene 
markers, Mantič et al. (2020) included Chetoneura in Orfeliini, close to Laurypta Edwards, 1929, Monocentrota 
Edwards, 1925, Platyceridion Tollet, 1955 and Proceroplatus Edwards, 1925.

So far, four species of the genus are known: Ch. cavernae Colless, 1962; Ch. shennonggongensis Amorim 
& Niu in Amorim et al., 2008, Ch. davidi Ševčík, Hippa & Burdiková 2021 and Ch. oligoradiata (Papp, 2006), 
originally described in Bisubcosta Papp, 2006 (Papp et al. 2006) and transferred to Chetoneura by Ševčík (2012). 
Here we describe a fifth species of the genus. The known species assigned to Chetoneura are known only from the 
Oriental region (Fig. 14).

Material and methods

The studied material has been collected by S. Kazandzhieva in Lagang cave (Malaysia: Sarawak) with sweep net 
and was preserved in ethanol.

The habitus photos (specimen in alcohol) were taken by a digital camera Canon EOS 750D with Canon 100 
mm Macro lens. The terminalia of the specimen were removed and subsequently macerated in 10% warm KOH. 
Dissections and temporary slides were made in glycerol. The slides were photographed with the Canon EOS 750D 
fit to the compound microscope. The terminalia were afterwards transferred to microvials with glycerine and stored 
together with the specimen. The habitus and male terminalia photos were combined using the Helicon Focus 5 soft-
ware from multiple gradually focused images. The morphological terminology follows Søli (1997) and Blagoderov 
& Ševčík (2017) for the wing venation.

The studied material is deposited in the DBPC—University of Plovdiv, Bulgaria.
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Description of the new species

Chetoneura lagangеnsis Kazandzhieva & Bechev, sp. n. 
Figs 1–6
LSID urn:lsid:zoobank.org:pub:15EF1596-90A5-4237-B73B-C3217D728329

Diagnosis. R-M fusion short, tergite IX about twice as long as wide, gonostylus elongate in ventral view, with elon-
gate sharp apical spine. Sc unclear distally. Scutum light yellowish brown, in other species of Chetoneura brown, in 
Ch. davidi yellowish, with lateral margins and two submedian longitudinal stripes dark. Coxae light, yellowish, in 
other species brown, in Ch. davidi partly yellowish.

Type material. HOLOTYPE: ♂, MALAYSIA: Sarawak: Gunung Mulu National Park, Lagang cave, 
14.07.2019, Sweep net, S. Kazandzhieva leg. (in ethanol, in DBPC–University of Plovdiv, Bulgaria).

Type locality. Lagang cave, Borneo.
Male. Body length 4.3 mm. Wing length 3.15 mm.
Head. Vertex and frons light brownish. Occiput light yellowish brown, lighter close to the eyes. Two ocelli, 

medially on the vertex, distance between them about their diameter. Compound eyes large, covering most of head 
surface, with ommatidial hairs. Vertex covered with setulae, frons bare. Upper half of face bare, ventral half covered 
with dark setulae. Clypeus light yellowish brown, small, projected, with parallel edges proximally, rounded trian-
gular distally, bare. Mouthparts reduced. Labellum and labrum rudimentary. Palpus reduced to single small palpifer 
and a rounded distal segment with setulae. Antenna about 4.5 times as long as head width, with 14 flagellomeres. 
Scape and pedicel shorter than flagellomeres, width about twice their length. Flagellum laterally compressed, hairy. 
First flagellomere (F1) about twice as long as second (F2). F2–F5 about as wide as long, F6–F9 slightly longer than 
wide, F10–F14 about twice as long as wide.

FIgurE 1. Chetoneura lagangеnsis sp. n., habitus, lateral view.



A NEW SPECIES OF CHeTONeURA COLLESS FROM BORNEO Zootaxa 5104 (4) © 2022 Magnolia Press  ·  595

FIgurE 2. Chetoneura lagangеnsis sp. n., wing, view from below.

Thorax. Scutum light yellowish brown. Anterior parapsidal suture pronounced. Scutellum darker, almost as 
wide as long. Scutum and scutellum evenly covered in setae. Mediotergite light brown, with dark brown setae in 
dorsal part. Laterotergite light yellowish brown, bare. Antepronotum and proepisternum light yellowish brown, 
setose. Postepisternum with a few setulae at thе anterior margin. Anterior spiracle with setulae at margin, except 
dorsally. Anepisternum pale yellowish brown with whitish shades, other tergites pale and bare. Haltere with light 
yellowish brown pedicel, two rows of oblique setae beginning from base of pedicel, abundant at base of knob. Knob 
brown at base, brightening towards tip, tip bare. 

Wing (Fig. 2). Wing length 3.15 mm, width 1.8 mm. Wing membrane light brown, hyaline, densely covered 
with microtrichia. Macrotrichia present on C, R1 and R4+5, absent on medial veins, CuA and CuP. Radial veins and 
CuA strong, other veins weaker and lighter. C extending beyond tip of R4+5 to about half the distance between tips 
of R4+5 and M1, ending at wing apex. Sc weak, unclear at distal end near C. R4 absent. R-M fusion very short. R4+5 
strong, reaching C before wing apex. R1 long, reaching C beyond level of medial fork. Medial fork weak and rela-
tively long, about twice the length of M1+2. M2 ending at wing margin. M unclear before R-M fusion. CuA strong, 
distinctly downcurved towards tip. CuP weak, incomplete. A1 unclear. 

Legs. Elongate, mostly light brown, darker near joints. Coxae light, yellowish, with distinct lateral rows of dark 
bristles, upper half almost bare. Femora pale, darker near joints, laterally flattened, evenly covered with fine short 
dark bristles. Tibial microtrichia arranged in regular rows, tibial macrotrichia present in irregular rows. Fore tibia 
without apical spur and apical comb. Mid and hind tibiae with a single setose apical spur and apical comb of setae. 
Mid spur four times tibial width, hind spur five times tibial width. Tarsal claws with basal teeth. Relative length of 
femur, tibia and tarsus for particular legs: fore leg—1.6: 2.1: 4.7; mid leg—1.5: 2.1: 3.8; hind leg—1.8: 2.3: 3.8.

Abdomen. Abdomen yellowish brown, strongly covered with hairs.
Terminalia (Figs 3–6). Brown, densely covered with dark setae. Tergite IX elongated, wider at basal half, nar-

rower at apical (Fig. 3). Cerci long. Hypoproct blunt, covered with setae apically. Gonocoxites ventrobasally fused, 
forming a broad V-shaped excavation, densely covered with setae (Fig. 5). Gonostylus about twice as long as wide, 
covered with long dark setae, ending with a sharp apical spine, subtriangular in lateral view (Figs 5–6).

Female. Unknown.
Larva. Non-luminescent larvae (probably of the new species) were hanging in the semi-dark cave entrance 

(Figs 10–12) and deep in the cave as well. Similar larvae were also observed outside the cave (Fig. 13).
Etymology. Named after the type locality, the Lagang cave. 
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FIgurEs 3–6. Chetoneura lagangеnsis sp. n., male terminalia: 3—dorsal view, 4—lateral view; 5—ventral view; 6—pos-
terior view. Abbreviation: aps = apical spine of gonostylus; cer = cerci; gcx = gonocoxite; gst = gonostylus; hyp = hypoproct; 
T9 = tergite IX.
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FIgurEs 7–9. Form of tergite IX (not in scale): 7—Ch. davidi (by Ševčík et al. 2021: Fig. 13C); 8—Ch. cavernae (by Colless 
1962: Fig. 1c); 9—Ch. lagangеnsis sp. n.

FIgurEs 10–13. Larvae, probably of the new species: 10–12—in the entrance, semi-dark part of the cave; 13—outside the 
cave.

Key to the species of Chetoneura

1.  R-M fusion very short (Fig. 2). Tergite IX slightly longer than broad or up to about 1.7 as long as wide, not subtriangular.  . . 2
- R-M fusion as long as r-m or more. Tergite IX shorter than broad, subtriangular.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2.  Scutum yellowish, with lateral margins and two submedian longitudinal stripes dark. Tergite IX slightly longer than broad, 

length/width ratio about 1/1. Form of tergite IX—Fig. 7 . . . . . . . . . . . . . . . . . . . . . . . .  Ch. davidi Ševčík, Hippa & Burdiková 
-  Scutum light yellowish brown, without bands or brown, with thin darker brown oblique bands. Tergite IX apparently longer 

than broad, length/width ratio about 4/3 or more.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3.  Tergite IX length/width ratio about 4/3. Form of tergite IX—Fig. 8. Gonostylus stout, with a thorn-like apical spine (Colless 

1962: Fig. 1c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ch. cavernae Colless
- Tergite IX length/width ratio about 5/3. Form of tergite IX—Fig. 9. Gonostylus not stout, elongated in ventral view, with elon-
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gated sharp apical spine (Figs 5–6)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ch. lagangensis, Kazandzhieva & Bechev, sp. n.
4.  Fore tibia without apical spur.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ch. oligoradiata (Papp)
- Fore tibia with very short apical spur.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ch. shennonggongensis Amorim & Niu

Discussion

The short R-M fusion and the form of tergite IX of Ch. lagangensis sp. n. suggests it is closer to Ch. cavernae and 
Ch. davidi than to the other two species of the genus. The latter are similar in morphological features and due to 
the lack of description and illustrations of male terminalia of Ch. oligoradiata their reliable distinction is difficult. 
According to the original descriptions, the anterior tibia of Ch. oligoradiata is without apical spur, while in Ch. 
shennonggongensis a small apical spur is present. The existence of non-bioluminescent snare-building larvae in La-
gang cave was known for a long time and their relation to Chetoneura cavernae was discussed by Merritt & Clarke 
(2010). However, in the same article, it was suggested that these larvae might belong to a new species of keroplatid. 
The relationship between the hereby described new species of predacious fungus gnat and the larvae is suggested, 
but cannot be confirmed without rearing the larva to adulthood. Many tourists and park rangers report that similar 
larvae (also called “sticky worms”) are found in other caves around Gunung Mulu National Park. We personally ob-
served identical snare-building larvae outside the caves between plant leaves in the jungle (Fig. 13). Such behavior 
is known in other keroplatids such as Arachnocampa Edwards, which inhabit either caves or dark, humid habitats in 
forests in Australia and New Zealand (Baker et al. 2008; Baker 2010). Due to the fact that currently three species of 
Chetoneura occur in northern Borneo (Fig. 14) we thus should be careful in the identification of the larvae. Actually, 
even more species are possible to occur there, considering the low degree of investigations in the area. So far, only 
larvaе of Ch. shennonggongensis have been studied from the type locality (Amorim et al. 2008, Li et al. 2009).

FIgurE 14. Distribution of the known species of Chetoneura, map. All species are known only from the type localities, except 
for Ch. cavernae (data from Ševčík 2012).
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