Vermilynx, a new genus for the wormlion fly Lampromyia vansoni Stuckenberg of
the Richtersveld, southern Africa (Diptera: Vermileonidae)
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A review is given of recent developments in the classification of Vermileonidae among the
Lower Brachycera. A new genus, Vermilynx, is described for the species Lampromyia (Vermi-
pardus) vansoni Stuckenberg, characterized by a primitive form of antenna and highly
apomorphic features in the hypopygium.
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INTRODUCTION

For many years the wormlion flies comprised the
subfamily Vermileoninae of the Rhagionidae. All
previous taxonomic work on the South African
taxa followed that classification (Bezzi 1926; Engel
1929; Stuckenberg 1960, 1961, 1965). Inclusion in
the Rhagionidae was largely due toa lack of clarity
in the definition of that family, for which reliance
had been traditionally placed on the plesiomorphic
wing venation, the tibial spur formula which is
subject to homoplastic change, and the form of the
third antennal segment which shows a spectrum
of stages in the development of an arista. Various
authors had expressed doubt that vermileonines
and other rhagionids are closely related, and
eventually Nagatomi (1977} gave the vermileo-
nines family rank, though he was uncertain about
their relationships.

In the following years, several comprehensive
studies of the higher classification of Diptera
brought Vermileonidae under the spotlight.
Teskey (1981) summarized the characters of the
family and stated that there were grounds for
relating vermileonids to the Asilomorpha; this
notion was reflected in the placement of the family
between Scenopinidae and Mydidae in the Manual
of Nearctic Diptera (Vol. 1). Teskey also considered
that there was a close similarity in larval mouth-
parts between Vermileonidae and some of the Empi-
doidea, but this was refuted by Sinclair (1992).
Woodley (1989) presented a reclassification of the
Orthorrhaphous Brachycera in which he placed
Vermileonidae in Tabanomorpha, but as incertae
sedis in view of the absence of a larval mandibular
brush and the lack of a bulbous face in some of the
genera. Nagatomi et al. (1991) and Nagatomi
(1992) proposed a fundamental new arrangement

in ranking Vermileonidae as the sister group of
Apsilocephalidae + Empidoidea + Cyclorrhapha,
on postulated similarities in larval head structure
and antennal form; this interpretation was rejected
by Sinclair et al. {(1993) and by Griffiths (1994).

Hennig (1954, 1967) noted that the Upper Juras-
sic fossil Archirhagio obscurus Rohdendorf of
Kazakhstan may be a vermileonid, and the possi-
bility of an ancient origin for the family was
further supported by Kovalev (1987) who
assigned the German fossil Protobrachyceron
liasinium Handlirsch of the Lower Jurassic to
Vermileonidae. Kovalev ranked vermileonids as
the sister group of all other Brachycera, and he
considered the family to have been abundant during
the Jurassic.

Sinclair ef al. (1993) placed Vermileonidae as a
cladistically basal group to the remainder of the
Tabanomorpha. This was done on the grounds of
a single character, namely the first segment of the
female cercus expanded ventrolaterally; they
considered this to be an apomorphy supporting
monophyly of the Tabanomorpha, though secon-
darily lost in many taxa. This character was intro-
duced originally by Woodley (1989, character 2.2)
who postulated it as an autapomorphy of Pelecor-
hynchidae; he considered that a similar condition
in some rhagionids was convergent. The character
is so poorly investigated and documented, and is
subject to so many exceptions, that its validity
as a synapomorphy for all Tabanomorpha is
contestable. Sinclair et al. (1993) included Ver-
mileonidae on scanty and incomplete data; my
unpublished studies of Lampromyia Macquart
show female cerci with a large first segment lack-
ing a ventrolateral expansion. No unequivocal
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evidence of a phylogenetic relationship between
Vermileonidae and the Tabanomorpha, or indeed
any other grouping of families, has been adduced
so far.

Most recently, Griffiths (1994) reviewed the
higher classification of Brachycera, and he consid-
ered that, as there were no morphological grounds
for including Vermileonidae in any other major
subgroup of Brachycera, the erection of a new
infraorder Vermileonomorpha was justified. This
includes the fossil families Protobrachycerontidae
and Eremochaetidae. Griffiths emphasized the
relatively primitive form of the aedeagus in
Lampromyia as evidence of the early separation of
Vermileonomorpha.

This progression from a rhagionid subfamily to
an infraorder of the Diptera occurred against the
background of an old taxonomy for the various
regional vermileonid faunas, as well as sparse
information on the morphology of the adult flies.
Vermileonid classification requires revision, and
the adult morphology needs to be examined in
greater depth. Also, the world’s vermileonid fauna
is incompletely explored; for example, it was only
in 1979 that the existence of vermileonids in China
was made known by Yang Chi-kun (1979), and
two genera and seven species are already recorded
from there. The present paper is one of a series
intended to improve knowledge of the Afrotropi-
cal and Palaearctic wormlion flies.

MATERIAL AND METHODS

The specimens are pinned flies in the collections
of the Natal Museum, Pietermaritzburg (NMSA),
the South African Museum, Cape Town (SAMC),
and the South African National Collection of
Insects, Pretoria (SANC). The male genitalia were
macerated in hot potassium hydroxide, and were
drawn with the aid of a camera lucida while
mounted in glycerine jelly; they are preserved in
glycerine in a microvial on the pin below the speci-
men. For calculating the proboscis to forefemur ratio,
the femur was measured on its dorsal surface and
the proboscis on its anterior surface; proboscis
length was divided by femur length to get the ratio.
Conventional morphological terminology is used.

TAXONOMY

The South African Vermileonidae were last
monographed by Stuckenberg (1960). Previously,

the known species had been placed in Lampromyia
by Bezzi (1926). Stuckenberg (1960) divided the
species between two subgenera, namely Lam-
promyia s. str. and Vermipardus Stuckenberg. The
latter subgenus is exclusively South African and at
that time contained five species; two further
species, L. (V.) promontorii Stuckenberg, 1961, and
L. (V.) vansoni Stuckenberg, 1965, were sub-
sequently described.

The remarkable species L. (V.) vansoni (Fig. 1)
was described on a single female specimen from
the Richtersveld, a biologically distinctive area
from which no other vermileonid has been known.
At thetime, some of its special features were noted:
relative to other Vermipardus species, it has a more
elongate proboscis; the antennal flagellum is large
with eight clearly demarcated segments; the
pulvilli are minute and the empodium is vestigial;
and the dark chocolate-brown body colouring and
uniformly smoky-brown wings are unique. Since
then, collecting in the Richtersveld has produced
two males and another female, and two males
from the extreme south of Namibia have been
found in the collection of the South African
Museum. Study of this new material shows that
the species is generically distinct.

It is notable that this new genus shares with
Vermipardus the archaic feature of an eight-seg-
mented antennal flagellum, but in an uncom-
pacted form. The antiquity of this character is
demonstrated by one of the oldest known fossil
Diptera, Alinka cara Krzeminski of the Upper
Triassic of Virginia, North America, which repre-
sents the extinct family Alinkidae assigned by
Krzeminski (1992) to the superfamily Tabanoidea.
Kovalev (1981) has shown that primitive fossil
Brachycera from the Lower and Middle Jurassic of
Siberia also had antennae with eight unmodified
flagellar segments, and he assigned them to the
extant family Rhagionidae. In the second half of
the Jurassic, more apomorphic rhagionids had
already appeared, which had evolved compaction
of the flagellum and early stages in the formation
of an arista (Kovalev 1982).

Genus Vermilynx gen. n.
Type species: Lampromyia (Vermipardus)
vansoni Stuckenberg, 1965.

Description
Antennae large, third segment followed by seven
clearly separated and loosely articulated segments
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Flg. 1. Vermilynx vansoni, male.

forming a tapering style. Proboscis elongate, in
both sexes about 1.5-1.7 times length of forefemur;
labella elongate, dorsoventrally compressed,
subcylindrical in dorsal profile, without setae.
Legs relatively short, stout; pulvilli minute, empo-
dium represented only vestigially as the micro-
scopic, setose apex of the ovate unguitractor plate
(Stuckenberg 1965, Fig. 2). Abdomen relatively
short in both sexes, weakly petiolate in male, most
tergites broader than long in female; hypopygium
complex, prominently subglobose; epandrium
(Fig. 3) deeply arched, with a large incurved sec-
tion apically, this transversely wrinkled and lying
dorsal to proctiger; proctiger elongate, cerci short;
hypandrium completely fused with gonocoxites
which are fused medially to their apex, each with
a ventromedial posterior extension below apical
part of aedeagus, reaching beyond site of
articulation of gonostylus; gonostyli (Fig. 4, gs)
large, directed posteriorly, finger-like, slightly in-
curved, with a basal flange on inner side; aedeagus
with small, median, ventral keel at base; aedeagal
tube bearing on each side prominent lateral out-
growths (Fig. 2, le) which are adjacent to massive,
erect, recurved, dorsally-directed projections
(Fig. 2, md) on dorsomedian surface of gono-
coxites immediately basad of the gonostyli;

ejaculatory apodeme a small, weakly sinuous
rod within basal part of aedeagus; dorsal basal
edge of aedeagus attached to a narrow dorsal
bridge (Fig. 2, db) joining dorsobasal margins of
gonocoxites.

Etymology. Vermis (L.} a worm + lynx {L.) a wild-
cat; masculine; in the tradition set by Vermileo and
Vermitigris,

Remarks. In the upcurved aedeagal tube with its
large lateral extensions, and in the form of the
labella, Vermilynx is clearly related to Lampromyia
s. str; in the non-aristate antenna, with eight
graded flagellar segments, Vermilynx resembles
Vermipardus. The length of the proboscis, as ex-
pressed by the proboscis to forefemur ratio, places
Vermilynx (1.5-1.7) between Vermipardus (0.6-1.4,
mostly 0.6-1.2) and Lampromyia s. str. 2.4-3.4).
Vermipardus differs from Vermilynx in having a
more compact and smoothly tapered antennal
flagellum, usually with a slender apical flagellar
segment; in having subtriangular, dorsoventrally
aligned, laterally compressed, obviously setose
labella; and in lacking lateral expansions of the
aedeagal tube. This new evaluation has the effect
of making Lampromyia s. str. + Vermipardus para-
phyletic, so generic status for all three taxa is
required.
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Figs 2-4. Vermilynx vansoni, male genitalia: 2, hypopygium in dorsal view, epandrium removed; 3, epandrium and
proctiger, ventral view; 4, hypopygium in posterolateral view. Abbreviations: ae = aedeagus, db = dorsal bridge, gs =
gonostylus, le = lateral expansion of aedeagus, md = mediodorsal projection.

Vermilynx vansoni(Stuckenberg) comb. n., Figs
14
Lampromyia (Vermipardus) vansoni Stuckenberg,
1965: 107.

Male. Body colouring almost entirely dark-choco-
late-brown; wings almost uniformly smoky-
brown; fore- and middle legs yellowish-brown
except dark-brown tarsi; hind femora dull

yellowish-brown over basal three-quarters, apical
quarter dark-brown, hind tibia and tarsus black.
Head. Frons almost parallel-sided, width anteri-
orly about 18-22 % of greatest head width; ocelli
in equilateral triangle, ocellar tubercle only
moderately raised, densely brownish-grey prui-
nose. Face strongly protuberant, greyish-aureous
pruinose; proboscis length about 2.5-3.0 times
greatest eye height; labella as in female, elongate,
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dorsoventrally flattened, rounded apically, com-
pletely asetose. Antenna with scape and pedicel
short, flagellum distinctly elongate (Fig. 1},
appearing large in comparison with Vermipardus
species, in dried specimens somewhat flattened
laterally; apical segment conspicuously smaller,
constricted basally and sharply terminated.

Mesonotum with pattern of greyish-aureous
pruinescence; scutellum slightly concave dorsally,
with finely rugose surface.

Abdomen relatively short, only slightly petiolate
posteriorly on second segment, with short but
distinctly bulbose hypopygium; in lateral profile
tergite 2 moderately swollen over posterior half;
entire abdomen blackish-brown, with black,
recumbent hairs on posterior half of sternites, ster-
nite 8 entirely haired; gonostyli strongly protrud-
ing, apex of aedeagus protruding between cerci.
Hypopygium (Figs 2-4) with numerous autapo-
morphies, notably form of aedeagal lateral expan-
sions (la), prominent, recurved projections from
mediodorsal surfaces of gonocoxites (md), and
form of gonostyli (gs). Dorsal bridge supporting
aedeagus narrow (db).

Legs with tibial spurs 1.2.2; tarsal claws slender
apically, base dull-yellowish, apex blackish-
brown.

Wing membrane shiny smoky-brown; a small,
elongate clear area over apex of M immediately
basal of discal cell; wing shape relatively broad,
greatest width about one-third of length, strongly
petiolate but petiole relatively short, about one-
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