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Coprosylia bisetosa, a new genus and species of limosinine sphaerocerid 
(Diptera: Sphaeroceridae) phoretic on dung beetles in Borneo

Stephen A. Marshall & Tiffany Yau

Abstract. Coprosylia bisetosa new genus and new species (Diptera: Sphaeroceridae: Limosininae) is described 
on the basis of four males and one female found riding on the abdominal sternites of a dung-rolling scarab beetle 
(Paragymnopleurus maurus [Sharp]) in Sarawak, Malaysia. This is the first record of phoretic Diptera associated 
with coprophagous beetles in Southeast Asia. The new species is presumed to be kleptoparasitic in dung balls 
sequestered by host beetles.
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INTRODUCTION

Several species of Sphaeroceridae are kleptoparasites that 
cling to adult dung-rolling scarabs as adults and develop 
in their host’s dung cache as larvae. This behaviour has 
long been known in the mostly African genus Ceroptera 
Macquart, which are conspicuous, abundant and frequent 
riders on African Scarabaeinae. Ceroptera species also 
occur in the Palaearctic Region, the southern United 
States, Sri Lanka, and India (Roháček et al., 2001). Similar 
phoretic-kleptoparasitic habits have evolved independently 
in the Sphaeroceridae in the genus Norrbomia Papp of 
the subfamily Copromyzinae; Ceroptera belongs to the 
subfamily Limosininae. All Ceroptera with known habits 
are kleptoparasitic, but kleptoparasitism in Norrbomia seems 
to be restricted to one New World subgroup (Marshall 
&Norrbom, 1992). One African species of Musca Linnaeus 
(Muscidae) is kleptoparasitic in scarabaeine dung balls, but it 
is not phoretic on the adult beetles (Marshall & Pont, 2013).

We here provide the first record of Southeast Asian Diptera 
phoretic on scarab beetles. All specimens of the new genus 
and species described here were observed clinging to the 
abdominal sternites of a dung-rolling scarab and are presumed 
to have developed as kleptoparasites in host dung caches.

MATERIAL AND METHODS

One scarab beetle, Paragymnopleurus maurus (Sharp), 
was observed rolling a ball of dung in a forested area near 

Bau, Sarawak, Malaysia at 2130 hours on August 30, 2018. 
Several small sphaerocerids, including males and females, 
were noted on the beetle’s abdominal sternites (Figs. 1, 2) but 
no flies were seen elsewhere on the beetle’s body or on the 
surrounding substrates. After a few minutes of observation 
and photography the beetle was placed in a vial of alcohol, 
along with four flies still clinging to its body. The flies were 
later dried in a critical point drier and point-mounted; they 
are described below as the type series of a new genus and 
species, Coprosylia bisetosa. Type specimens are deposited 
in the University of Guelph Insect Collection, Guelph, 
Ontario, Canada (DEBU) and in the Zoological Reference 
Collection of the Lee Kong Chian Natural History Museum, 
Singapore (ZRC).

RESULTS

Coprosylia bisetosa Marshall & Yau, new genus and 
new species

Type of genus (by current designation): Coprosylia bisetosa 
Marshall, new species

Material examined. Holotype male (DEBU), two male 
paratypes (DEBU, ZRC) and one female paratype (DEBU): 
Malaysia. Sarawak, Bau, “Mendung Escape”, 1°31′15.09″N 
110°9′59.06″E, August 30, 2018, S.A. Marshall.

Diagnosis. Small Limosininae with conspicuously large 
presutural dorsocentral bristles, small eyes, subequal second 
and third costal sectors with the latter not overlapped by 
the costa, and mid tibial chaetotaxy including apicoventral, 
midventral, preapical anterior, and multiple dorsal bristles 
(Fig. 2).

Generic and specific description. Body length (front of 
head to abdominal tip) 1.6 mm. Colour brown with heavy 
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pruinosity; lower half of frons, face, first flagellomere, tibiae 
and tarsi yellowish.

Head: One strong posterior lateroclinate orbital bristle, a 
minute anterior orbital bristle and 2–4 anterior orbital setulae; 
ocellar and outer vertical bristles large and subequal; inner 
vertical bristle very large; postocellar bristles very small, 
inner and outer occipital bristles small.

Interfrontal bristles small, in 4 equal pairs with a small outer 
setula beside lower interfrontal; interfrontal area subequal in 

width to orbital plate. Arista long-pubescent, 1.1× as long as 
head height. Face broad and centrally flat. Vibrissa strong, 
subtended by a small subvibrissa, gena otherwise with only 
1 or 2 small setae in addition to small marginal setae. Eye 
small, 2× genal height.

Thorax: Scutum pruinose; dorsocentral bristles in 2 very 
long pairs, presutural pair as long as prescutellar pair; 
prescutellar acrostichal setulae not enlarged. Postpronotal 
lobe with a single large bristle; notopleural, supra-alar and 
postalar bristles strong, intra-alar slightly enlarged. Scutellum 

Figs. 1, 2. Coprosylia bisetosa. 1A, B, Male and female flies on host Paragymnopleurus maurus; 2A, Male paratype, right wing; 2B, 
Male holotype, left lateral; 2C, Male paratype, left mid tibia and tarsomere one.
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wider than long, with 4 long marginal bristles. Propleuron 
with two strong setulae. Katepisternum dorsally with a 
large bristle and one or two very small setae. Fore tarsus 
conspicuously longer than fore tibia, tarsal claws cultriform, 
larger and more strongly curved than tarsal claws of other 
legs; pulvilli of all legs very broad and strongly developed. 
Fore femur with 2–3 anterodorsal bristles just beyond 
midpoint. Mid tibia of both sexes with strong midventral and 
apicoventral bristles; proximal half of dorsal surface of mid 
tibia with a weak proximal anterodorsal bristle followed by 
a very strong posterodorsal bristle and a more distal strong 
anterodorsal; distal half with 3 bristles (anterior, anterodorsal, 
and posterodorsal); apex with a small anterior bristle in 
addition to the apicoventral. Hind leg with first and second 
tarsomeres swollen, first tarsomere broader, half as long as 
second, densely golden setulose ventrally; hind tibia with 
no trace of an apical spur.

Wing with a small, pointed alula. Vein R2+3 evenly curving 
up to costa; R4+5 almost straight, apex not bypassed by 
costa, second and third costal sectors subequal. Crossvein 
dm-cu about twice as long as r-m, separated from r-m by 
about 7 times the length of r-m; posterior corner of cell 
dm slightly rounded, CuA1 not developed. Anal vein short, 
slightly arched.

Abdomen: Pleuron with sclerotised patches and conspicuous 
short, stout setae.

Male abdomen (Fig. 3): S5 bowtie-shaped, anteromedially 
desclerotised, posteromedially with dense microtrichia. S6 
with symmetrical ventrolateral bilobed process and tapering 
apex. Ring sclerite conspicuously large. S8 shorter on 
dorsal right than dorsal left. Surstylus long, anterior half 
bare, tapering to a transversely flat hooked apex; posterior 
half covered with setae, apex blunt. Subepandrial sclerite 
Y-shaped. Subanal plate flat formed by fused cerci. Cercus 
undeveloped. Hypandrial arms broadly fused with epandrium, 
without obvious weakening at junction, left arm anteriorly 
broader than right; anterior part of hypandrium with a lopsided 
apodeme directed anterodorsally and a broader anteromedial 
lobe; ventral hypandrial structures well-developed, including 
a short basal piece (“ventral hypandrial process 1”) and 
a V-shaped piece (“ventral hypandrial process 2”) with 
each arm of V articulating with inner edge of postgonite. 
Postgonite large, cone-shaped with distal half curved forward. 
Pregonite triangular, with an anterior setula. Phallapodeme 
simple. Ejaculatory apodeme finger-like, ejaculatory bulb 
simple. Basiphallus ring-like anteriorly, posteriorly with 
a stout epiphallus about half as long as basiphallus width. 
Distiphallus short, very broad and complex; dorsobasal half 
with tube-like sheath continuing into a desclerotised wing 
with fringed distal margin, medially with a round center 
sclerite anteriorly connected to a proboscis-like complex of 
sclerites and ventrally articulating with an arched extension 
of the ventral sclerite, ventral sclerite extending to a tusk-
like apex flanking the proboscis-like complex of sclerites.

Female abdomen (Fig. 4): T1–4 simple and well sclerotised. 
T5 well sclerotised, 0.7× as wide and 1.5× as long as T4. 

Abdomen abruptly tapered (telescoped) at segment 6; tergites 
and sternites 6, 7, and 8 much narrower than T5 and S5. 
T6 generally uniformly but lightly sclerotised, with several 
setae at posterior margin. T7 well sclerotised only on outer 
strip, with several setae at posterior margin. T8 weakly 
sclerotised, with single row of setae at posterior margin. 
Epiproct shield-like with a pair of setae. S7 sclerotised only 
at four corners in triangular patches, with setal cluster at 
posterior margin. S8 bell-shaped, with setae on posterior half. 
Hypoproct anteromedially desclerotised, with single row of 
setae at posterior margin. Cercus simple with several long 
wavy setae.  Two (1+1) spermathecae, both dorsoventrally 
slightly compressed, apically invaginated. Spermathecal duct 
smooth, without swelling, diameter gradually increasing from 
bursa copulatrix to spermatheca. Apex of bursa copulatrix 
mushroomed and bilobed, dorsally along length with heart-
shaped sclerotised patch; ventral receptacle apparently absent.

Etymology. The generic name is an adaptation of the Greek 
term nekrosylia, defined in Brown (1954) as “robbery of 
the dead”. The gender of the name is feminine. The altered 
prefix “copro” (dung) reflects the assumption that the larvae 
of this species develop as robbers of the dung transported by 
scarabaeine beetles. The specific name refers to the strikingly 
large anterior dorsocentral bristles.

DISCUSSION

Coprosylia bisetosa is widely divergent from all described 
Oriental sphaerocerid genera in habits and habitus. Papp 
(2008) described 25 new genera of Old World tropical 
Sphaeroceridae and provided a key to the genera, in which 
Coprosylia bisetosa keys to Spelobia Spuler on the basis 
of superficial similarities in wing venation and mid tibial 
chaetotaxy. Spelobia and Coprosylia, however, have entirely 
different male and female terminalia and they are not closely 
related.

The kleptoparasitic habits, small eyes, abruptly telescoped 
female terminalia, and mid tibial chaetotaxy of Coprosylia 
bisetosa seem to suggest a relationship to the Ceroptera genus 
group, but C. bisetosa lacks the characters used by Papp 
(2008) to define and diagnose his Ceroptera genus group 
(Ceroptera plus Ceropterella, together treated as a separate 
subfamily by Papp, 1977). The main characters Papp (2008) 
used to define the Ceroptera group are the enlargement of the 
pulvulli and claws, the development of an apical hind tibial 
spur, a long frons usually with many interfrontal bristles, and 
the presence of a pair of “large ventral epandrial processes” 
(interpreted by Marshall, 1983 as anterior and posterior parts 
of a divided surstylus). Marshall & Montagnes (1988) added 
the presence of two rows of inner orbital setulae to the list 
of diagnostic characters for Ceroptera, and Papp (2014) 
pointed out that the very slender and simple distiphallus is 
a defining character of the genus. Coprosylia bisetosa lacks 
the hind tibial spur, has a broad and complex distiphallus, has 
an undivided slipper-like surstylus, and lacks both the long 
frons and the rows of inner orbital setulae. These characters, 
especially the distiphallus, surstylus and very different head 
chaetotaxy, exclude Coprosylia from the Ceroptera group.
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Fig. 3A–H. Coprosylia bisetosa male abdominal structures. 3A, Apex of abdomen, left ventrolateral; 3B, Segments 4–8, ventral; 3C, 
Epandrium and associated structures, left lateral; 3D, Epandrium and associated structures, posterior; 3E, Epandrium and associated 
structures, anterior; 3F, Phallapodeme; 3G, Aedeagus and associated structures, left dorsolateral; 3H, Aedeagus and associated structures, 
left posterodorsal. Abbreviations: S–sternite.
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Fig. 4A–C. Coprosylia bisetosa female abdominal structures. 4A, Terminalia dorsal; 4B, Terminalia ventral; 4C, Spermathecae and 
associated structures. Abbreviations: T–tergite, S–sternite.
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The unusual aedeagal complex, the apparent reduction 
of the spermathecae to two (from the usual three), and 
the uniquely enlarged presutural dorsocentral bristles 
distinguish Coprosylia from all other named Southeast Asian 
genera, but the development of the ventral process of the 
hypandrium suggests a relationship to Howickia Richards and 
Paralimosina Papp. Both genera differ from Coprosylia in 
aedeagal structure and in having an abbreviated or strongly 
sinuate R2+3 in winged species; Paralimosina further lack the 
telescoped female terminalia characteristic of Coprosylia. 
Most Southeast Asian Sphaeroceridae species remain 
undescribed, and most genera remain only superficially 
characterised. The description of this new genus based on 
only a single species is justified by its unusual biology and 
unusually distinctive autapomorphies, but the real need is to 
revise the Southeast Asian sphaerocerids at the generic level.
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