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Introduction

Pipunculidae (big-headed flies) are exclusively
endoparasitoids of Auchenorrhyncha (particularly
Cicadellidae, Delphacidae and Cercopidae). Pip
unculids can be differentiated from related flower
flies (Syrphidae) by large compound eyes that
occupy most of their hemispherical head, distinc
tive wing venation (no vena spuria, open discal
cell), a chitinised post-spiracular plate found in the
larvae, and' their unique life history. Over 1300
species of these flies have been described and it is
likely that over 2000 species exist (De Meyer
1996; De Meyer & Skevington 2000).

Until recently, research on Australian Pipun
culidae has revolved largely around the work of
Perkins (1905; 1906a; 1906b). Fortunately, Per
kins's work is of high calibre and has withstood the
test of time. Of 26 species discovered by Perkins
in Australia, 15 were reared from leatboppers and
one from collected pupae. This degree of biologi
cal knowledge associated with a revisionary work
is unprecedented and has contributed to relatively
stable species concepts. Of these 26 species that
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Perkins described from Australia, 22 are still
recognised today.

Nearly 90 years passed before any more pipun
culids were described from Australia. In 1964,
Hardy re-described Perkins types but did not oth
erwise contribute to the knowledge of the fauna. In
1991, De Meyer & Grootaert broke the drought
and described one new species and one new sub
species of Jassidophaga Aczel from Australia. Six
new Australian species of Cephalops Fallen were
described in De Meyer & Grootaerts' (1992) treat
ment of the genus Cephalops (including Beckerias
Aczel). In 1993, Kuznetzov described one new
species of Eudorylas Aczel from Australia on the
basis of a single specimen. Most recently, I de
scribed four new species of Australian Cephal
osphaera Enderlein (Skevington 1999) and 23
new species of Clistoabdominalis Skevington
(Skevington 2001). With the description of five
new species in this paper and new distributional
records in several genera, sixty-seven species of
big-headed flies are now known to occur in
Australia. This may lead to the incorrect assump-
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tion that the Australian pipunculid fauna is depau
perate when it is actually diverse. Based on recent
research on Australian Eudorylini, I am confident
that at least 200-250 species of Pipunculidae occur
in Australia.

As a result of my research, five eudoryline gen
era are now known from Australia. This paper
revises two of these genera, Allomethus Hardy and
Claraeola Aczel. A diagnosis of these genera and
a key to genera of pipunculids are included in
Skevington & Yeates (2001). Australian Allo
methus and Claraeola species can be diagnosed
from all other Australian pipunculids by the fol
lowing combination of characters: head spherical,
propleuron bare, and tergite 1 with lateral hairs
present in a dense aggregation.

The Allomethus genus group (subtribe Clarae
olina of Kuznetzov (1995» includes Allomethus,
Basileunculus Rafael, and Claraeola (Rafael & De
Meyer 1992; Skevington & Yeates 2001). Three
synapomorphies support this lineage: most species
have darkly pigmented wings, the third costal sec
tion is very long and distinctive for most species,
and the lateral hairs of tergite 2 are as long as those
of tergite 1. The former character occurs outside of
this group in few species of Neotropical Elmohar
dyia Rafael while a few species of Dasydorylas
Skevington possess the latter character. In this
paper, all Australian species of Allomethus and
Claraeola are described and a phylogeny includ
ing most of the world members of these two gen
era is presented. Basileunculus is endemic to the
New World tropics.

The acquisition of new material was an impor
tant part of this research as relatively few speci
mens of Australian Pipunculidae existed in collec
tions. The discovery of hilltopping in Pipunculidae
was a pivotal discovery that supported the rapid
accumulation of material for revisionary work
(Skevington 2001). Hilltopping is the behaviour in
which female insects move to elevated landmarks
solely for the purpose of mating with males that
have aggregated there (Alcock 1987; Shields
1967; Yeates & Dodson 1990). It is a widespread
mating system among insects and appears to have
developed in groups that are rare, parasitic, preda
cious on ephemeral prey, or whose larval food
plants are scattered or rare (Scott 1968; Shields
1967; Thornhill & Alcock 1983). Under these con
ditions males that attempt to find females at feed
ing, oviposition or emergence sites might have to
expend unusually large amounts of time and ener-
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gy for a low return in the fonn of contacts with
potential mates.

This mating strategy is a prevalent behaviour in
Australian big-headed flies (Skevington 2001) but
is not distributed evenly across all genera
(Skevington 2000). Based on the 149 Australian
specimens used in this revision, Claraeola and
Allomethus are poorly represented on hilltops with
only 27 individual specimens of three species cap
tured at these landmarks. Compare this to
Australian Clistoabdominalis in which over 60
percent of both species and individuals were cap
tured at hilltop aggregation sites (1623 of 2594
specimens; 22 of 29 species) (Skevington 2001).
Patterns of hilltopping within species of Claraeola
and Allomethus are discussed in the 'Comments'
sections of the species treatments below.

Prominent, isolated, conical hilltops with heath
or dry sclerophyll vegetation were found to be the
best for collecting. Hilltops with scattered trees
and shrubs at or near a definite summit were easi
est to sample. Densely vegetated or completely
unvegetated hilltops were unproductive. Pipun
culids were usually found hovering around shrubs
that were nearest to the summit. Most of the time
they were in dappled light, rather than in direct
sun.

Materials and methods

Specimens were obtained from the following col
lections (abbreviations follow Samuelson et ale
2001).

AMS Australian Museum, Sydney, Australia
ANIC Australian National Insect Collection, Canberra,

Australian Capital Territory, Australia
ASCU Orange Agricultural Unit, Orange, New South

Wales, Australia
BMNH The Natural History Museum, London, United

Kingdom
BPBM Bernice P. Bishop Museum, Honolulu, Hawaii,

USA
CAS California Academy of Sciences, San Francisco,

California, USA
CNC Canadian National Collection of Insects, Otta

wa, Canada
DEBU University of Guelph Insect Collection, Guelph,

Ontario, Canada
OnCB Greg Daniels Collection, Brisbane, Queensland,

Australia
INHS Illinois Natural History Survey, Champaign~,

Illinois, USA
INPA Instituto Nacional de Pesquisas da Amazonia,

Manaus, Brazil
ISNB Institut Royal des Sciences Naturelles de

Belgique, Brussels, Belgium

o
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MNRJ Universidade Federal do Rio de Janeiro Museu
Nacional, Sao Cristovao, Rio de Janeiro, Brazil

MVMAMuseum of Victoria, Abbotsford, Victoria,
Australia

QDPC Queensland Department of Primary Industries,
Brisbane, Queensland, Australia

QM Queensland Museum, Brisbane, Queensland,
Australia

SEMC Snow Entomological Museum, University of
Kansas, Lawrence, Kansas, USA

SNMC Slovenske Narodne Muzeum, Bratislava,
Slovak Republic

UQ University of Queensland Insect Collection,
Brisbane, Queensland, Australia

USNM National Museum of Natural History, Washing
ton D.C., USA

ZMAN Instituut voor Taxonomische Zoologie, Zoolo
gisch Museum, Universiteit van Amsterdam,
Amsterdam, Netherlands

ZMUC Zoological Museum, University of Copen
hagen, Copenhagen, Denmark

The following general abbreviations are used:

ACT - Australian Capital Territory; Mt. - Mount,
Mountain; Mts. - Mountains; NP - National Park; NSW
- New South Wales; NT - Northern Territory; QLD 
Queensland; SA - South Australia; SF - State Forest;
VIC - Victoria; WA - Western Australia; N - north; S 
south; E - east; W - west; (and combinations of N, S, E,
and W). Collectors names are abbreviated in material
examined sections as follows: DB - Daniel J. Bickel; PB
- Pat Bouchard; JB - John W. Boyes; CB - Chris
Burwell; JC - Jo C. Cardale; DC - Don H. Colless; IC 
Ian F.B. Common; GD - Greg Daniels; GAD - Greg and
Alice Daniels; TD - Thomas W. Davies; SE - Susan
Evans; EF - B.A. Fonseca; AH - Anthony Hiller; DSH 
D.S. Homing, Jr.; MI - Michael E. Irwin; CL - Chris
Lambkin; ZL - Z. Liepa; MM - Michael Mathieson; IN
- Ian D. Naumann; AN - Arturs Neboiss; NaP - Narelle
Power; ER - Edgar F. Riek; BS - Brad Sinclair; JS - Jeff
Skevington; JAS - Jeff and Angela Skevington; DW 
Damien White; SW - Shaun Winterton; WW - Willis W.
Wirth; DY - David K. Yeates.

The following abbreviations for Eudorylini taxa
are used throughout the text:
Allomethus (A.), Basileunculus (B.), Claraeola (C.), and
Eudorylas (E.).

Specimens captured in traps were collected into
70-95% ethanol. Specimens netted by hand were
either killed with potassium cyanide or by immer
sion in absolute ethanol. Absolute alcohol was
used so that some specimens could be used in
molecular studies. Specimens killed with cyanide
were pinned later the same day. A number of pin
ning techniques were used. The best method for
obtaining views of the insect's genitalia involves
double mounting. Pinning through the right meso
pleuron with a minuten before pinning to pith is
more expensive and time consuming than point-

ing, but produces excellent specimens that are less
likely to require dissection than other pinning
techniques. Specimens collected into alcohol were
dehydrated using a series of increasing concentra
tions of alcohol, then dried with a critical point
drier and pointed.

Dissection of male genitalia was necessary. The
abdomen was removed and heated in lactic acid
(approximately 85%) for roughly 30 minutes.
Lactic acid was chosen as a clearing agent due to
its many advantages over potassium hydroxide
(KOH) or sodium hydroxide (NaOH) (Skevington
& Marshall 1998). The macerated abdomen was
then removed from the acid and placed directly
into clean glycerin. The abdomen and dissected
terminalia are stored in glycerin in plastic micro
vials on the same pin as the source specimen.

Once the genitalia were cleared, dissection
involved separating syntergosternite 8 from the re
mainder of the abdomen. Removal of syntergo
sternite 8 was also necessary to facilitate examina
tion of the sperm pump, ejaculatory apodeme, and
parts of the hypandrium. Genitalia thus prepared
were examined in glycerine placed on depression
slides.

Drawings were made using a drawing tube
mounted on a Zeiss Axioskop compound micro
scope or a Zeiss Stemi SV 6 dissecting micro
scope. Measurements were made using a graticule.
Scale bars on the figures are all 0.1 mm. When
possible, at least six specimens from each species
were used to obtain the recorded values. When
fewer specimens were available, all were meas
ured.

All specimens are labelled with a unique refer
ence number in the format J. Skevington Spe
cimen # n. This has been shortened to follow the
format #n throughout the text. These numbers are
used in a database of Pipunculidae specimens that
I maintain (available upon request). Material ex
amined is listed in order of increasing latitude
within states. States are organised clockwise start
ing from the Northern Territory. Where square
brackets are used in the material examined list,
they enclose inferred data or notes that are not
present on specimen labels. Species are described
in alphabetical order to facilitate cross-referencing
from the key. RangeMapper (Philip 1994) was
used to create species distribution maps.

Morphological terminology and measurements. 
The terminology used here follows Skevington &
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Figure 1. Measurements and morphology. (A) Claraeola cyclohirta (#9679), left wing of male; (B) Dasydorylas
eucalypti (#5785), lateral view of male antenna (copied from Skevington & Yeates 2001, with permission from
Blackwell Science Ltd.); (C) C. cyclohirta (#9679), dorsal view of male abdomen; (D) Elmohardyia atlantica
(#4459), dorsal view of male epandrium and surstyli (copied from Skevington & Yeates 2001, with permission from
Blackwell Science Ltd.). ar =arista; C3 =length of costal section 3; C4 =length of costal section 4; DBL =dorsal
bristle length; e =epandrium; LS8 =length of syntergostemite 8; LT35 =length of tergites 3-5; M1, M2 =branches
of medial vein; pd =pedicel; pp = postpedicel; pt =pterostigma; PW =pedicel width; r-m =radial-medial vein; S8
=syntergostemite 8; ses =subepandrial sclerite; ss =surstyli; T5L =length of left side of T5; T5R = length of right
side of T5; VBL =ventral bristle length; WE =maximum width of epandrium; WSES =width of subepandrial scle
rite; WS8 =width of 88. Scale bars =0.1 mIn.

Yeates (2001) and is illustrated in Fig. 1, 2 and 10.
Body length was measured as a sum of the dis
tances from the front of the head (excluding anten
nae) to the tip of the scutellum and from there to

the tip of syntergostemite 8. Measurements made
in this way minimise variability that is introduced
by deflection of the abdomen.

The length of the bristles on the pedicel is of
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" phylogenetic significance. To quantify the length
of these bristles, ratios of pedicel width:bristle
length were measured (Fig. IB). Throughout the
text the ratio of pedicel width:dorsal bristle length
is expressed as PW:DBL and that of the pedicel
width:ventral bristle length is expressed as
PW:VBL.

In females, the frontal eye facets are consider
ably enlarged in relation to other eye facets. The
degree of front facet enlargement is relatively con
sistent within species. A ratio of the diameter of
the largest eye facets to the width of the lower
frons is used to quantify the degree of facet
enlargement (FFE). The width of the frons in
females usually varies throughout its length
Measurements are taken at the widest and narrow
est points on the frons and are expressed as a ratio
of widest to narrowest. In the key and in species
descriptions this ratio is referred to as FR.

Some wing characters are of phylogenetic utili
ty. The ratio of lengths of costal section 4 to costal
section 3 is recorded as the costal section ratio
(C4:C3; Fig. 1A). The position of the r-m crossvein
is expressed through the M -sector ratio, that is the
ratio of sector 3 of the M vein to sector 2 (S3:S2;
Fig.1A).

The degree of symmetry of tergite 5 in males is
quantified by measuring the length of the right and
left sides and presenting the measurements in the
ratio T5R:T5L (Fig. 1C). Similarly, epandrium
symmetry is represented by ER:EL (Fig. 1D). A
ratio of the width of syntergostemite 8 (WS8) to
the length of tergites 3-5 (LT35) is represented by
WS8:LT35 (Fig. 1C), the width oftergite 5 to syn
tergosternite 8 is WT5:WS8 (Fig. 1C), the length
of tergites 3-5 to the length of syntergostemite 8 is
LT35:LS8 (Fig. 1C), and the width of the subepan
drial sclerite is expressed as a ratio of the width of
the subepandrial sclerite to the epandrium
(WSES:WE; Fig. 1D).

In general, there is little intraspecific variability
in ovipositor shape. Viewing the ovipositor later
ally will enable assessment of the degree of curva
ture of the piercer and the relative lengths of com
ponent parts of the piercer and base. The degree of
curvature must be assessed visually by comparing
specimens to the figures. Because of the impor
tance of the ovipositor in species identification, all
drawings are included together. Several measure
ments of the ovipositor are made to avoid purely
visual comparisons and to help with the identifica
tion of species with structurally similar oviposi-

tors. Ovipositor length (OL) is measured in a
straight line from the piercer tip to the point where
the ovipositor base articulates ventrally with ster
nite 6 (Fig. lOA). Piercer length (PL) is measured
as a straight line from the proximal edge of the
cerci to the tip of the piercer (Fig. 1DC). This is
represented as part of the ratio of ovipositor length
to piercer length (OL:PL). The length of the
ovipositor base (B) is measured as a straight line
from the proximal end of the cerci to the point
where the ovipositor base articulates ventrally
with sternite 6 (Fig. lOA). This is given as part of
the ratio of the length of the ovipositor base to
piercer length (B:PL). A ratio of body length to
ovipositor length (BL:OL) is also given in all
descriptions.

Phylogenetic analysis
of Allomethus genus group

Exemplar selection. - Character polarity was
based on outgroup comparison (Nixon &
Carpenter 1994). Basileunculus aliceae Rafael, B.
rex (Curran) and Elmohardyia atlantica (Hough)
were included as outgroups based on the results of
Skevington & Yeates (2001). Specimens of Allo
methus mysticus Rapp, Basileunculus interruptus
(Malloch), C. crassula Shatalkin, C.freyi (Hardy),
C. alata (Kozanek & Kwon) , and C. koreana
Skevington were not available for inclusion in the
analysis. The type of C. jrancoisi (Hardy) is in
very poor condition and was also omitted from the
analysis. All other known species of the Allo
methus genus group were included. Vouchers for
non-Australian species included in the phylogeny
are listed in App. 1.

Character selection. - Sixty characters comprising
130 states were used in the analysis CAppo 2 and
3). Fifty-two characters were coded as binary,
seven were coded with three states, and character
33 was coded with five states. All characters were
equally weighted and all multistate characters
were treated as non-additive.

Phylogenetic analysis. - Parsimony analysis was
performed with PAUP* (Swofford 2001) using the
branch and bound tree finding algorithm.
Evidential support for clades was assessed with
branch support (BrS) (Bremer 1994) obtained
from the program TreeRot (Sorenson 1999).
Branch support indicates the number of extra steps
from the most parsimonious solution at which a
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erinys
group

sicilis
group

C. spargosis - Au

C. erinys - Au

C. gigantea .. 0
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Figure 2. Single most parsimonious cladogram of Allomethus genus group relationships inferred from morphologi
cal data (App. 2 and 3). Numbers below the branch correspond with character numbers in appendices; numbers above
the branch within circles refer to branch supports. Black hashes =forward changes; grey hashes =homoplasiolls
changes; open hashes = reversals; Af =Afrotropical; Au =Australasian; Nc =Nearctic; NI = Neotropical; 0 =
Oriental; P =Palaearctic.

clade fails to be resolved in the consensus clado
gram as successively longer cladograms are exam
ined. A high value indicates good support for a
clade. Cladogram measures such as the consisten
cy index (CI) , the retention index (RI) and the
rescaled consistency index (RC) were used to
evaluate the fit of the data to the cladogram.
Character evolution was examined using the pro
gram MacClade (Maddison & Maddison 1992)
and characters were mapped onto the cladogram
using ACCTRAN (accelerated transformation)
optimization.

Phylogenetic relationships. - Analysis of the
matrix (App. 3) with PAUP* produced one most
parsimonious cladogram (length 118 steps; CI =
0.59; RI = 0.77; RC = 0.46). The CI excluding
uninformative characters was 0.54. This clado
gram is presented in Figure 2. Characters and

branch supports are mapped onto the cladogram.
As with the results from the tribal phylogeny of

Skevington & Yeates (2001), there is support for a
monophyletic genus group including Allomethus
and Claraeola (characters 5, 18, and 21, BrS 2;
Fig. 2). The monophyly of Allomethus and
Claraeola are also still supported, but Claraeola
has reduced branch support (BrS 3 in Skevington
& Yeates (2001), BrS 1 in this analysis). I attribute
this difference to the increased number of ingroup
taxa in this analysis and the concomitant increase
in homoplasy.

Claraeola cyclohirta sp. n. and C. anorhaeba
(Hardy) form a well-supported basal lineage (BrS
9) within Claraeola. The two species are very sim
ilar and share a suite of unusual synapomorphies.
The shape and size of the dorsal protuberance on
the phallic guide and the pattern of bristles on the
phallus differentiates these species. Claraeola
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cyclohirta is restricted to eastern Australia (Fig.
4B) and C. anorhaeba is known from Papua New
Guinea.

There is moderate support for the monophyly of
the remaining 13 species of Claraeola (BrS 3).
Two species groups are apparent among these
remaining taxa. The erinys group is a poorly sup
ported clade (BrS 1) of five species that is charac
terized by having short hairs along the lateral mar
gins of the abdomen. Two Australian species, C.
erinys (Perkins) and C. spargosis sp. n., form a
poorly supported sister species relationship within
the erinys clade (BrS 1). Despite the apparently
poor support for this relationship, these two
species are practically identical and at least in
terms of overall similarity they are clearly sister
taxa. Claraeola halterata (Meigen) and C.
melanostola (Becker) have Palaearctic distribu
tions while C. celata (Hardy) is Oriental and has
been recorded from the Philippines and Vietnam.

Three characters (6, 15, and 44, BrS 2; Fig. 2)
support the remaining sicilis group, the most dis
tinctive of which are the shape of the phallus and
the medial position of the r-m crossvein. When
used in conjunction with other characters, the
position of the r-m crossvein is useful in the clas
sification of many higher groups of Pipunculidae.
Used alone, this character can be misleading, as it
is prone to homoplasy. For example, within
Claraeola it is also a synapomorphy for the
anorhaeba group.

From Kozanek & Kwons' (1991) illustrations it
is clear that C. alata and C. koreana are members
of the sicilis group (the latter is the type species for
the genus Moriparia Kozanek & Kwon, a junior
synonym of Claraeola as proposed by Skevington
& Yeates (2001». Within the sicilis group is a dis
tinctive lineage of four species that includes the
type species of Claraeola and Congomyia Hardy
(Congomyia was proposed as a synonym of
Claraeola in Skevington & Yeates (2001») plus
two taxa formerly treated as species of Eudorylas
(C. gigas (Kertesz) and C. gigantea (Hardy») (BrS
5). These four species of flies are very large, have
a double row of ventral spines present on the fore
and hind femora, have very short hairs covering
their abdomens, and have distinctive characters on
their phallic guides and phalli (characters 1, 8, 9,
17, 39, and 43). Claraeola adventitia (Kertesz)
and C. nigripennis (Hardy) are well-supported sis
ter taxa (BrS 3).

The phylogeny presented here is the result of

the fITst attempt to examine relationships within
Claraeola and Allomethus. It should provide a
framework for future studies, but it does not yet
provide enough detail for biogeographical infer
ences to be made. The omission of five known
species from the analysis combined with the
wealth of undescribed Australasian and Oriental
species and the poorly defined limits for Claraeola
in the New World would severely impair any
attempt at biogeographical analysis. Having said
this, the basal relationships in the two genera are
intriguing and deserve further study. The affinity
of South American and Australasian taxa suggests
a possible Gondwanan link between basal mem
bers of Allomethus and Claraeola. Until very
recently, the only evidence for such an ancient
pipunculid origin was based on a possible pipun
culid in 70 million-year-old Canadian Cretaceous
amber (McAlpine & Martin 1969). Even as recent
lyas 1994, Evenhuis suggested that the minimum
age of the Pipunculidae was Oligocene (30 Ma).
An indeterminate fossil syrphid from 80 Ma
(Upper Cretaceous) provides the first evidence
that the Syrphoidea are much older (Grimaldi &
Cumming 1999). This is in line with evidence that
places the origin of the most plesiomorphic line
ages of Cyclorrhapha (ie. PIatypezoidea, Phor
oidea, and Lonchopteridae) in the Lower to mid
Cretaceous (Grimaldi & Cumming 1999). Given
this evidence, Gondwanan relationships between
some genera of pipunculids are conceivable.

Key to Australian Allomethus and
Claraeola species

1. Males 2
Females 7

2. M2 present (Fig. lA); postpedicel round api
cally (Fig. 5B); surstyli symmetrical, with
short hairs over most of surface (Fig. 5H);
hypandrium short and wide, deflected left at
about 30° to phallic guide (Fig. 5H); phallic
guide very wide, concave basally, with high
lateral ridges, with long, thin medial fin pro
jecting dorsally, with parallel rows of minute
hairs distal to fm along edges of medial groove
(Fig. 50-E, J); phallus with a single, wide duct
projecting less than half way to tips of surstyli,
duct encircled by membranous ring covered
with minute hairs, with darkly pigmented ven
tral extension covered with stout bristles ven-
trally and laterally (Fig. 5D-E, I) .
................................................... C. cyclohirta sp. n.

M2 absent; postpedicel obtuse (cf. Fig. 6B);
genitalia not as described above 3

3. Hind tibia with 3-5 erect, curving bristles (Fig.
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3F); epandrium elongate (Fig. 3G); surstyli
with dorsolateral ridges (Fig. 3C, G); phallus
with single duct (Fig. 3C) A. unicicolis sp. n.

- Hind tibia with erect anteromedial hairs over
one half or more of length; epandrium not
elongate (cf. Fig. 6F); surstyli not as above;
phallus trifid (cf. Fig. 6D) 4

4. Wing with r-m crossvein located basally in
discal cell; S3:S2 >1.6: 1; membranous area
small (Fig. 6A, 8A) 5

- Wing with r-m crossvein located medially in
discal cell; S3:S2 <1.6: 1; membranous area
large (Fig. 7A, 9B) 6

5. Left surstylus similar to right surstylus apical
ly (Fig. 6F); phallus with ducts of normal
diameter, free for about half the length of
surstyli (Fig. 6D, F); right lateral membranous
extension entirely fused medially with phallus,
anterior one third of membranous area covered
with tiny, stout bristles (Fig. 6D, F) .
........... C. erinys (Perkins)

- Left surstylus wider than right, with tip more
broadly swollen (Fig. 8G); phallus with ducts
very fine, free for more than length of surstyli
(Fig. 8D); lateral membranous extensions
absent (Fig. 8D) C. spargosis sp. n.

6. Hind coxa and trochanter with a few scattered
hairs; hind femur concave ventrally, with
prominent basal, ventral swelling (Fig. 9C);
hind tibia strongly arched; with erect antero
medial hairs over entire length (Fig. 9C); sur
styli symmetrical, orange, angled ventrally at
-450

, claw-like distally, with long hairs distal
ly and ventrally, shorter hairs medially and ad
jacent to subepandrial sclerite (Fig. 9D); phal
lic guide bent medially, with row of about 9
long, stout lateral bristles (Fig. 9A, D); phallus
with right lateral membranous extension
entirely fused medially with phallus, lateral
two thirds of membrane covered with tiny,
stout bristles (Fig. 9A) C. yingka sp. n.

- Hind coxa and trochanter covered with hairs
ventrally (Fig. 7E); hind femur and tibia not as
strongly arched, femur without basal swelling;
hind tibia with erect anteromedial hairs over
about one half of length; surstyli black to dull
brown, short, symmetrical, with long hairs
over most of surface (Fig. 7F); phallic guide
swollen and serrated along ventral margin (Fig.
7C); phallus with left lateral membranous
extension entirely fused medially with phallus,
anterior one third of membranous area covered
with tiny, stout bristles; right lateral membra
nous extension free from phallus along mar
gins, narrowly fused with phallus proximally,
with jagged edges and covered with large
scale-like setae (Fig. 7C) C. sicilis sp. n.

7. Ovipositor long and cylindrical, strongly up-
curved (Fig. lOC) C. sicilis sp. n.
Ovipositor not as above 8

8. M2 present (Fig. lA); postpedicel round api
cally (Fig. 5B); frons much narrower at ocelli
than at antennae, FR 1.6-2.0:1; wing with r-m
crossvein located medially in discal cell; S3:S2
<1.4: 1; ovipositor short, piercer upcurved (Fig.
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lOA) C. cyclohirta sp. n.
- M2 absent; postpedicel obtuse (cf. Fig. 6B);

frons similar width at ocelli and antennae, FR
0.9-1.3:1; wing with r-m crossvein located
basally in discal cell; S3:S2 >1.6: I; ovipositor
not as above 9

9. Ovipositor piercer straight to very slightly
upcurved (Fig. lOB); ovipositor short, 0.9 mm,
B:PL 4.0-4.4: 1 C. erinys (Perkins)

- Ovipositor piercer very slightly downcurved
(Fig. 10D); ovipositor long, 1.3 mm, B:PL 3.3-
3.4:1 C. spargosis sp. n.

Genus A llomethus Hardy, 1943

Allomethus Hardy, 1943: 128. Type species: Allomethus
brimleyi Hardy, 1943, by original designation.

Allomethus unicicolis sp. D.

(Fig. 3A-G, 4D)

Type material examined. - Holotype O",Australia, QLD,
Carnarvon NP, Mt. Moffatt Summit, 25°03'35" S,
148°02'38" E, 1097 m, 2.xii.l997, JS, CL, #2151 (QM
T57989). Paratypes: Australia: QLD: same data as holo
type, 10", 2.xii.l997, JS, CL, #2073 (UQ); NSW:
Warrumbungle NP, Split Rock, 31 °17'08" S, 148°59'00"
E, hilltop, 10", 18.i.1999, lAS, #4523 (CNC).

Etymology. - Derived from the Latin unicus, sole, only,
singular, and colis, penis; in reference to the unbranched
phallus of the males. Masculine.

Note. - Description and measurements based on all
specimens.

Diagnosis. - Male: Autapomorphies: Epandrium
elongate (Fig. 3A, G). Surstyli symmetrical, dark
brown, straight, with distal, dorsolateral ridges,
with long hairs distally, densely covered with
shorter hairs medially and on base of subepandrial
sclerite (Fig. 3G). Hypandrial apodeme C-shaped.
Phallic guide very narrow; in same plane as
surstyli; with a few scattered small bristles (Fig.
3C-D). Phallus with a single duct, projecting well
beyond tips of surstyli; with lateral membranous
extension entirely fused with phallus, covered
with tiny bristles (Fig. 3C, G). Characters shared
with a few species: Scutellum with fringe of 6-8
hairs. Hind tibia with 3-5 erect, curving, thick bris
tles (Fig. 3F). Wing with r-m crossvein located
basally in discal cell; S3:82 1.8-2.0:1. Tergite 7
fused to syntergosternite or absent. Ejaculatory
apodeme short and narrow (Fig. 3E).

Description. - Male: Body length 3.9-4.4 mm.
Head: Frons and face black, sparsely silver polli
nose. Postpedicel obtuse; dark brown. Pedicel
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Figure 3. Male Allomethus unicicolis sp. n. (#2073). (A) ventral of distal end of abdomen; (B) ventral of abdomen
with tenninalia removed; (C) right lateral of terminalia; (D) dorsal of phallic guide; (E) lateral of sperm pump and
ejaculatory apodeme; (F) anterolateral view of hind tibia; (0) dorsal of terminalia, phallic guide mostly concealed by
phallus. e = epandrium; ejap = ejaculatory apodeme; gpd = gonopod; hy = hypandrium; ph = phallus; phgd = phal
lic guide; S =stemite; ses = subepandrial sclerite; sp =spenn pump; ss = surstyli; T = tergite. Scale bars =0.1 mm.
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brown with 4-5 long dorsal bristles and 3-4 very
long ventral bristles; PW:DBL 1.2-1.9: 1, PW:VBL
0.9-1.0: 1. Scape with 1 dorsal bristle. Thorax:
Postpronotallobe dark brown. Prescutum and scu
tum entirely brown-pollinose. Scutellum entirely
brown-pollinose; with fringe of 6-8 hairs. Halter
dark brown. Legs: Coxae and trochanters brown ..
Femora dark brown; fore-femur anteroventrally
with row of 1-4 spines on apical one third~ no pos
teroventral spines; mid-femur anteroventrally with
row of 2-5 spines, posteroventrally with row of 7
10 spines; hind femur with no ventral spines. Mid
femur with posterodorsal row of moderately long
brown hairs. Tibiae brown with yellow apices;
with no apical spines. Hind tibia with 3-5 erect,
curving, thick bristles. Wings: Length: 4.2-5.0
mm; C4:C3 0.4-0.5:1; 83:S2 1.8-2.0:1. M2 absent.
Tegula with more than 5 bristles. Abdomen:
Tergites 1-4 brown pollinose anterodorsally, with
silver pollinose bands across entire posterior edge
of tergites or restricted to posterolateral comers.
Tergite 5 brown po11inose, shining black on poste
rior half; symmetrical, T5R:T5L 1.0:1. Tergite 6
relatively wide, separate from right lateral plate
(Fig. 3B). Stemites 2-5 rectangular, divided medi
ally in some specimens, with lateral hairs longest
in posterolateral comers (Fig. 3B). Stemites 6 and
7 black, brown pollinose, not visible from above.
Sternite 6 narrow, not swollen internally. Tergite 7
fused to syntergostemite or absent. Syntergoster
nite 8 black, small, WS8:LT35 0.4:1, WT5:WS8
1.6: 1; LT3-5:LS8 3.5: 1; membranous area large.
Genitalia: Epandrium brown; elongate; not visible
from above; asymmetrical, ER:EL 1.2-1.3:1. Cerci
brown, elongate (Fig. 3A). Surstyli symmetrical,
dark brown, straight, with distal, dorsolateral
ridges, with long hairs distally, densely covered
with shorter hairs medially and on base of
subepandrial sclerite (Fig. 3G). Subepandrial scle
rite symmetrical, WWSES:WE 0.3-0.5:1. Right
gonopod slightly longer than left (Fig. 30). Distal
hypandrial cap absent. Hypandrial apodeme C
shaped, attached to base of phallic sheath. Phallic
guide very narrow; in same plane as surstyli; with
a few scattered small bristles (Fig. 3C-D). Phallus
with a single duct, projecting well beyond tips of
surstyli; with lateral membranous extension
entirely fused with phallus, covered with tiny bris
tles (Fig. 3C, G). Sperm pump round (Fig. 3E).
Ejaculatory apodeme short and narrow (Fig. 3E).

Female: Unknown.
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Distribution. - Known from inland southeast
Queensland and northeast New South Wales (Fig.
4D).

Comments. - All three specimens were captured
on hilltops in dry sclerophy11 forest. Allomethus
unicicolis was referred to as Allomethus sp. 27 by
Skevington & Yeates (2001).

Genus Claraeola Aczel, 1940

Claraeola Aczel, 1940: 151. Type species: Dorylas
adventitius Kertesz, 1912, by original designation.

Congomyia Hardy, 1949: 7. Type species: Congomyia
nigripennis Hardy, 1949, by original designation;
Skevington & Yeates 2001: 429 (tribal revision, syn
onym of Claraeola).

Moriparia Kozanek & Kwon, 1991: 77. Type species:
Claraeola koreana Skevington in Skevington &
Yeates (2001), new name for Moriparia nigripennis
Kozanek & Kwon 1991, by original designation;
Skevington & Yeates 2001: 429 (tribal revision, syn
onym of Claraeola).

Claraeola cyclohirta sp. D.

(Fig. lA, 4B, 5A-J, IDA)

Type material examined. - Holotype 0", Australia, NSW,
Deep Creek, Narrabeen, [33°43' S, 151°17' E],
24.i.1957, WW, #232 (ANIC). Allotype 9, Australia,
QLD, Mt. Glorious, Malaise trap in rainforest, l.i.
28.ii.1997, #930 (UQ). Paratypes: Australia: QLD:
Elanda Point, Lake Cootharaba, 26°14' S, 153°00' E, 10",
2.ii.1986, GAD, #4045 (GDCB); Barakula SF No. 302,
26°16'20" S, 150°57'33" E, Malaise trap in gully in
Callitris forest, grass understory, 19, 21-25.ii.2000,
MM, #9096 (UQ); Bunya Mts. NP, behind Rices' cabins,
26°53'22" S, 151°35'26" E, 6 m Malaise trap across
track, 19, 13-17.i.1998, CL, #3493 (UQ); Mt. Glorious
Biological Centre, main road, [27°19'54" S, 152°45'29"
E], rainforest, ground Malaise trap, 19, 21.xi.l997, AH,
#5066 (UQ) , 19, 26.xii.l997-2.i.l998, SW, NaP, DW,
#3130 (ISNB), 19, 2-9.i.1998, SW, NaP, DW, #3127
(CNC); Mt. Glorious, [27°20' S, 152°45' E], Malaise
trap, 19, 21.x.1982-13.i.1983, AH, #156 (ANIC); Mt.
Glorious, Hiller Property, 27°20' S, 152°46' E, 660 m,
Malaise trap, 10", 29, 12.xii.1998-28.i.1999, NaP,
#9097-8 (QM T99004-5), #9099 (CNC); Scrub Creek
Road, Brisbane Forest Park, 27°25' S, 152°50' E,
Malaise trap 2, 19, 20.iii.1998, NaP, #5067 (UQ);
Enoggera Reservoir, site 3, 27°27' S, 152°55' E, 100 m,
R[ain]f[orest], Malaise trap, 39, 10.xi.-21.xii.1999, CB,
SE, #9113-5 (QM T99006, 8-9), 10", 39, 21.xii.
27.i.2000, CB, SE, #9138-41 (QM T99000-1, 7, 10);
Brisbane, [27°28' S, 153°01' E], 10", ll.iv.1956, S.G.
Grimmett, #81 (UQ), 10", 21.iv.1962, C.F. Ashby, #343
(ANIC) , 10", D.AJ. Turven, #9271 (ANIC); Brown
Lake, N Stradbroke Island, 27°29' S, 153°25' E,
m[ercury] v[apour] lamp, 19, 12.iii.1988, GD, #4047
(GDCB); Brisbane, Department of Primary Industries,
Indooroopilly site, [27°30' S, 152°59' E], Malaise trap,
29, 8-14.iii.1983, #78-9 (QDPC); Eprapah Creek, IJ
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Figure 4. Distributions of Allomethus and Claraeola species. (A) C. erinys; (B) C. cyclohirta; (C) C. sicilis; (D) •
A. unicicolis,. C. spargosis, D C. yingka.
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Victoria Point, 27°35 IS, 153°15'E, Malaise trap, 19, 12
20.iv.1987, #77 (QDPC); Mt. Tamborine (Marstella),
[27°55' S, 153°09' E], Malaise trap, 19, 30.i-6.ii.1982,
#76 (QDPC); Mt. Tamborine, [27°55' S, 153°09' E], 10',
12.iii.1966, C.F. Ashby, #342 (ANIC); Cunningham's
Gap, 28°03' S, 152°22' E, ex. grass sweep, in copula,
10', 19,26.i.1999,SE,J. Wright,#7758 (QMT99002-3);
Lamington NP, along road to O'Reilly's, [28°12' S,
153°10' E], wet sclerophyll forest, 19, 26.ii.2000, JAS,
#9146 (UQ); NSW: Tregeagle, 10 km SW of Lismore,
26°14' S, 153°00' E, ICY, 23.i.1980, DY, #4046 (GDCB);
Ku-Ring-Gai, [33°37' S, 151°12' E], ICY, 14-20.iii.l973,
EF,#4661 (BMNH); Newport, [33°39' S, 151°18' E], 19,
21-28.iii.l973, EF, #4662 (BMNH); same data as holo
type, la, 19, [in copula], 27.i.1964, DC, #233, la, 19,
27.i.l964, DC, #236, 9 (ANIC); Kangaroo Park, Manly,
Sydney, [330 48' S, 151°17 1 E], 10', 19, 20.xi.1982, DSH,
#9268-9, ICY, 28.xii.1982, DSH, #9267, 19, 23.xi.1986,
DSH,#9270 (ANIC); Rydalmere, [33°49' S, 151°021 E],
indoors, 19, 2.vi.1979, MJ. Fletcher, #1203 (ASCU);
Royal NP, [34°04' S, 151°04' E], la, 23.iv.l968, JB,
Boyes Cytolog. ColI. No. 862, #9694 (CNC).

Other material examined. - Australia: NSW: Royal NP,
Burning Palms Tr[ail] , [34°04' S, 151°04' E], ex. coastal
rainfor[est] , la, 13.iii.1994, BS, #9679 (CNC).

Etymology. - Derived from the Latin cycla, circle, ring,
and hirta, hairy, shaggy; in reference to the hairy collar
of hairs on the phallus. Feminine.

Note. - Description based primarily on #81, 232-3, 239,
930, 3130, 4661, 5067, and 7758; measurements based
on these specimens and #4046.

Diagnosis. - Male: Autapomorphies: Postpedicel
round apically (Fig. SB). M2 present (Fig. lA).
Stemite 2 with anteromediallump absent. Surstyli
black to brown, symmetrical, with short hairs over
most of surface (Fig. 5H). Hypandrium short and
wide, deflected left at about 300 to phallic guide,
left hypandrial lobe angled dorsally (Fig. 5H).
Hypandrial apodeme concave anteriorly, long and
darkly sclerotized (Fig. 50). Phallic guide very
wide, cup-shaped basally, with high lateral ridges;
with long, thin medial fin projecting dorsally; with
parallel rows of minute hairs distal to fin along
edges of medial groove (Fig. SD-E, J). Phallus
with a single, wide duct projecting less than half
way to tips of surstyli; duct encircled by membra
nous ring covered with minute hairs; with darkly
pigmented ventral extension covered with stout
bristles ventrally and laterally (Fig. 5D-E, I).
Sperm pump round with darkly pigmented,
fringed, lateral edges (Fig. 5F-G). Ejaculatory
apodeme narrow with bulbous tip (Fig. SF).
Characters shared with a few species: Wing with r
m crossvein located medially in discal cell; S3:S2
1.1:1. Stemites 3-5 divided (Fig. 5C). Tergite 6
narrow, fused to right lateral plate (Fig. 5C).
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Epandrium bulging (Fig. SA). Distal hypandrial
cap absent. Phallic guide deflected ventrally at
about 450 (Fig. SD-E). Female: Autapomorphies:
Frons much narrower at ocelli than at antennae,
FR 1.6-2.0:1. Ovipositor short, piercer upcurved
(Fig. lOA). Characters shared with a few species:
B:PL 4.1-4.3:1.

Description. - Male: Body length 4.1-5.1 mm.
Head: Frons and face black. Postpedicel round
apically; dark to light brown (Fig. 5B). Pedicel
dark brown with 5-7 long dorsal bristles and 6-8
very long ventral bristles; PW:BL 0.9-1.1: 1. Scape
with 1 dorsal bristle and 0-1 ventral bristles.
Labellum brown. Thorax: Postpronotal lobe dark
brown. Prescutum and scutum brown-pollinose
dorsally, sometimes sparsely silver-grey pollinose
anterolaterally. Scutellum entirely brown-polli
nose; with fringe of 10-12 hairs. Halter dark
brown. Legs: Coxae and trochanters dark brown.
Femora dark brown, sometimes with yellow
apices; fore-femur anteroventrally with row of 7-9
spines on apical one third, posteroventrally with 2
weak spines; mid-femur anteroventrally with row
of 8-10 spines, posteroventrally with row of 14-18
spines; hind femur with no ventral spines. Only
mid-femur with posterodorsal row of long hairs.
Tibiae brown, sometimes with yellow apices; no
apical spines on tibiae; hind tibia with erect
anteromedial hairs over one half of length. Tarsi
brown. Wings: Length: 5.0-5.5 mm; C4:C3 0.3
0.5:1; S3:S2 1.1:1. M2 present. Tegula with 8 or
more bristles. Abdomen: Tergites 1-5 entirely
matte black dorsally, to black with narrow silver
bands across entire posterior edge of tergites.
Tergite 5 symmetrical to slightly asymmetrical,
T5R:T5L 1.0-1.2:1. Stemite 2 with anteromedial
lump absent. Stemites 2-5 rectangular, with lateral
hairs longest in posterolateral comers; stemites 3
5 divided (Fig. SC). Tergite 6 narrow, fused to
right lateral plate (Fig. 5C). Stemites 6 and 7 light
brown, densely brown pollinose; stemite 7 visible
from above. Stemite 6 narrow, not swollen inter
nally (Fig. 5C). Tergite 7 narrow. Syntergostemite
8 light brown, densely brown pollinose, small,
WS8:LT35 0.6-0.7:1, WTS:WS8 1.3-1.4:1; LT3
5:LS8 2.4-4.1:1; membranous area large (Fig. 5A).
Genitalia: Epandrium brown, bulging; not visible
from above; asymmetrical, ER:EL 1.2-1.4:1. Cerci
yellow. Surstyli black to brown, symmetrical, with
short hairs over most of surface (Fig. 5H) .
Subepandrial sclerite symmetrical, moderately

.f!
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Figure 5. Male Claraeola cyclohirta sp. n. (#81 and 239). (A) ventral of distal end of abdomen; (B) lateral of anten
na; (C) ventral of abdomen with terminalia removed; (D) left lateral of terminalia; (E) right lateral of terminalia; (F)
lateral of sperm pump and ejaculatory apodeme; (0) dorsal of sperm pump and ejaculatory apodeme; (H) dorsal of
terminalia, phallic guide concealed by phallus; (I) lateral of phallus; (J) dorsal of phallic guide. Scale bars =0.1 mm.
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wide adjacent to surstyli, very narrow distally;
WWSES:WE 0.3-0.4:1. Right gonopod slightly
wider and longer than left (Fig. 5H). Hypandrium
short and wide, deflected left at about 30° to phal
lic guide, left hypandrial lobe on severe dorsal
angle (Fig. 5H). Distal hypandrial cap absent.
Hypandrial apodeme concave anteriorly, long and
darkly sclerotized (Fig. 5D). Phallic guide very
wide, cup-shaped basally, with high lateral ridges;
with long, thin medial fin projecting dorsally;
deflected ventrally at about 45 0

; with parallel rows
of minute hairs distal to fin along edges of medial
groove (Fig. 5D-E, J). Phallus with a single, wide
duct projecting less than half way to tips of
surstyli; duct encircled by membranous ring cov
ered with minute hairs; with darkly pigmented
ventral extension covered with stout bristles ven
trally and laterally (Fig. 5D-E, I). Sperm pump
round with darkly pigmented, fringed, lateral
edges (Fig. 5F-G). Ejaculatory apodeme narrow
with bulbous tip (Fig. SF).

Female: As male except: Postpedicel yellowish
brown. Eyes dichoptic; FR 1.6-2.0:1. FFE 0.3
0.4:1. Tergite 1 silver pollinose with narrow, matte
black, anterior band; tergites 2-6 matte black with
silver pollinose dorsolateral patches. Ovipositor:
Ovipositor short, piercer upcurved (Fig. lOA). OL
1.0-1.1 mm; OL:PL 1.8-2.0:1; BL:OL 0.5-0.6:1;
B:PL 4.1-4.3:1.

Distribution. - Found in eastern Australia from
southeast Queensland south to the Sydney area
(Fig.4B).

Comments. - Most specimens of this species have
been captured in rainforests and wet sclerophy11
forests. A single female was collected in Callitris
Ventenat (Cupressaceae) forest. No specimens
have been found on hilltops despite intensive hill
top sampling within its known range.

Claraeola cyclohirta is very similar to its New
Guinea sister species, c. anorhaeba. The most dis
tinctive difference is that the dorsal protuberance
on the phallic guide is much longer in the
Australian species. Together, these species form a
distinctive basal lineage within Claraeola (Fig. 2).

Claraeola cyclohirta was referred to as Clar
aeola sp. 40 by Skevington & Yeates (2001).

Claraeola erinys (Perkins 1905)
(Fig. 4A, 6A-G, lOB)

Pipunculus erinys Perkins 1905: 138. Type locality:
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Australia, QLD, Bundaberg. Type depository: BPBM
(Nr 4200).

Pipunculus (Eudorylas) erinys Perkins 1905; Hardy
1964: 101 (transfer to subgenus Eudorylas; mention
of 'type female No. 274' is regarded as lectotype des
ignation); Hardy 1989: 434 (catalogue).

Eudorylas erinys (Perkins 1905); De Meyer 1996: 54
(catalogue, elevation to genus Eudorylas).

Claraeola erinys (Perkins 1905); Skevington & Yeates
2001: 435 (tribal revision, transfer to Claraeola).

Pipunculus hylaeus Perkins 1905: 139. Type locality:
Australia, QLD, Bundaberg, Sandhills. Type deposi
tory: BPBM (Nr 4207); syn. n.

Pipunculus (Eudorylas) hylaeus Perkins 1905; Hardy
1964: 108 (transfer to subgenus Eudorylas; mention
of 'type male, No. 282' is regarded as lectotype desig
nation); Hardy 1989: 434 (catalogue).

Eudorylas hylaeus (Perkins 1905); De Meyer 1996: 58
(catalogue, elevation to genus Eudorylas).

Claraeola hylaea (Perkins 1905); Skevington & Yeates
2001: 435 (tribal revision, transfer to Claraeola).

Type material examined. - Lectotype <;(, Pipunculus
erinys, Australia, QLD, Bundaberg, [24°52' S, 152°21'
E, fly in excellent condition, puparium on card, one leg
of leafhopper host also on card - rest has presumably
fallen off], 7.xi.1904, #9343 (BPBM Nr 4200).
Lectotype (Y, Pipunculus hylaeus, Australia, QLD,
Bundaberg, Sandhills, [24°52' S, 152°21' E, excellent
condition, puparium on separate minuten, pin corrod
ing], 12321, 10.xi.l904, #9337 (BPBM Nr 4207).
Paralectotype 9, Pipunculus erinys, Australia, QLD,
Bundaberg, SandhilIs , [24°52' S, 152°21' E], R.C.L.
Perkins ColI., B.M. 1942-95, 7.xii.1904, #4312
(BMNH). Paralectotype (Y, Pipunculus hylaeus,
Australia, Mid QLD, [puparium and host on card with
pipunculid,] #4184 (ZMAN).

Other material examined. -Australia: QLD: 14.6 km E
Lakeland Downs, 15°46' S, 144°57' E, 270 m, hilltop;
open, dry savanna (rangeland), 1(Y, 8.vi.l997, JAS, #792
(UQ); 25 km along Mt. Lewis road SW of Mossman,
[16°35' S, 145°17' E], ICY, 8.i.1977 ,M.S. & BJ. Moulds,
#4038 (GDCB); Kuranda, Russet Park, [16°49' S,
145°38' E], 460 m, TD Collection donated to California
Academy of Sciences 1987,19, 12.x.l987, TD, #3718
(CAS); Bluewater SF NW of Townsville, 19°14' S,
146°24' E, 580 m, [genitalia lost], 1(Y, 26.i.1994, GAD,
R. Ewood, #4003 (GDCB); 10 m[i]l[e]s S Bowen,
[20°08' S, 148°15' E], 1(Y, 27.ix.1950, ER, #243
(ANIC); Carnarvon NP; Moss Garden, [25°00' 5,
148°00' E], yellow pans, 1(Y, 28.xi.1992, DB, #641
(AMS); Carnarvon NP, Mt. Moffatt section, 25°03'49"
S, 148°01'57" E, [dry sclerophyll, along pennanent
creek], Malaise trap, 19, 27.xi.1997, JS, CL, #2286
(UQ); Bribie Island, QDPI Fisheries site, 27°03' S,
153°11' E, heathland-Acacia [Po Miller, Mimosaceae] re
growth, Malaise trap, 19, 26.ix.-3.x.1997, SW, NaP, DW,
#3195 (UQ); Mt. Glorious Biological Centre, main road,
[27°19'54" S, 152°45'29" E], rainforest, ground Malaise
trap, 19, 2-9.i.l998, SW, NaP, DW, #3128 (UQ); Scrub
Road, Brisbane Forest Park, 27°25' S, 152°50' E,
Malaise trap, 19, 19-26.ix.l997, SW, NaP, #3376, 19,
10-17.x.l997, SW, NaP, #3343,19, 17-24.x.1997, SW,
NaP, #3350, 19, 24-31.x.1997, SW, NaP, #3507 (UQ) ,
19, 7-14.xi.1997, SW, NaP, #3496 (ISNB), 29, 16-
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23.L1998, SW, NaP, #3295-6 (CNC) , Brisbane, Mt.
Coot-tha, 27°291 S, 152°571 E, 170 m, hilltop, 10',
26.x.1997, JS, #1174, 10', 27.i.1998, JAS, #3040
(CNC); NSW: Brunswick Heads, [28°32' S, 153°331 E],
19, 22.v.1966, ZL, #279 (ANIe); ACT: Black Mt.,
[35°16' S, 149°06' E], light trap, 10', 22.i.1962, IC,
#249, Malaise trap, 10', 20.ii.l980, DC, #350, 10',
10.iii.1980, DC, #356, la, 19.iii.l980, DC, #353, 10',
l.iv.1980, DC, #339, la, 11-13.iv.1980, DC, #337, 19,
24.xii.1984, ZL, #9308, la, xii.1987, MI, #147 (ANIC);
Canberra, [35°18' S, 149°08' E], la, 19.iii.l930, A.P.
Dodd,#404 (UQ); VIC: Gleneig Riv[er] 4 mls. [6.4 kIn]
NNE of Nelson, [38°01' S, 141°03' E], 19, 25.xi.1966,
AN, #5121 (MVMA); TAS: Mt. William NP, 40°54'46"
S, 148°12'15" E, heath, Malaise trap across road, la, 29,
23.xiL1998-9.i.l999, JAS, #4938-40 (UQ); 9 km E
Scottsdale, 41°10 S, 147°38' E, 19, 12.i.1983, IN, JC,
#9311 (ANIC); Mt. Barrow R[oa]d, 41 °20'42" S,
147°21'10" E, Malaise trap, ICY, 12-14.xii.l998, DY,
SW, #7779 (ISNB); Warra Long Term Ecological
Research Site 106, Grid: 744282, LTIS8211, [43°06' S,
146°41' E], Malaise trap, 19, 14.i.-12.ii.1998, #4956
(UQ); Huon-Picton Riv[er] junction, [43°10' S, 146°43'
E], 19, 18.ii.1967, AN, #5137 (MVMA); Mt.
Wellington, [42°54'S, 147°141 E], heath, near summit,
19, 12.ii.1963, DC, #292 (ANIC); Condominium
Cr[eek, 42°57' S, 146°22' E], 20", 15.ii.l971 ,AN, #4445,
7 (MVMA); Port Arthur, 43°08' S, 147°51' E, 19,
9.ii.l988, GAD, #4004 (GDCB); WA: Yanchep NP,
31°34'34" S, 115°41'33" E, Malaise trap, la, 8
18.xii.l999, JAS, CL, PB, #7690 (UQ) , 10", 18
29.xii.l999, JAS, CL, PB, #7702 (CNC); Neerabup
Lake NP, 31°38'25" S, 115°43'18" E, Malaise trap, 1(1,
8-18.xii.1999, JAS, CL, PB, #7653 (UQ); Applecross,
32°01' S, 115°50' E, 10', 20.viiL1963 , L. Jamvold, #485
(WAM).

Note. - Description based primarily on #350,356, 1174,
3040,3128,3343,3350,4184,4938-9,9337, and 9343;
measurements based on these specimens and #147, 249,
337,339,353,485,641,4445,4447, and 7779.

Diagnosis. - Male: Autapomorphies: Left sursty
Ius narrower than right, with larger knob on tip
(Fig. 6F). Phallus with ducts free for about half the
length of surstyIi; right lateral membranous exten
sion entirely fused medially with phallus, anterior
one third of membranous area covered with tiny,
stout bristles (Fig. 6D, F). Characters shared with
a few species: Wing with r-m crossvein located
basally in discal cell; S3:82 1.7-2.1:1. Mem
branous area small (Fig. 6A). Surstyli yellow,
elongate, upturned, clavate distally, with long
hairs on base of subepandrial sclerite and on adja
cent basal thickened part of surstyIi (Fig. 6D, F).
Right gonopod with pronounced dorsal ridge (Fig.
6F). Distal hypandrial cap present (Fig. 6F).
Phallic guide narrow, with small distal hook;
deflected ventrally at about 450

; with row of 3-5
long lateral hairs and 2-3 small hairs at junction
with hypandrium (Fig. 6D-E). Phallus trifid, pro-

jecting nearly to tips of surstyIi (Fig. 6D, F).
Ejaculatory apodeme long and narrow (Fig. 6G).
Sperm pump oval, with paired distal projections
(cf. Fig. 80). Female: Autapomorphies: Ovipos
itor piercer straight to very slightly upcurved, base
with large dorsal swelling (Fig. lOB). Characters
shared with a few species: B:PL 4.0-4.4:1.

Description. - Male: Body length 3.5-4.4 mm.
Head: Frons black to silver pollinose. Face silver
pollinose. Postpedicel obtuse; dark brown (Fig.
6B). Pedicel brown with 4-6 long dorsal bristles
and 3-4 very long ventral bristles; PW:DBL 1.4
1.9:1, PW:VBL 0.9-1.1:1. Scape with 1 dorsal
bristle. Labellum brown. Thorax: Postpronotal
lobe usually dark brown, occasionally yellow.
Prescutum and scutum brown-pollinose dorsally,
silver-grey pollinose anterolaterally. Scutellum
entirely brown-pollinose; with fringe of 10-12
hairs. Halter usually dark brown, occasionally yel
low. Legs: Coxae and trochanters brown. Femora
dark brown; fore-femur anteroventrally with row
of 2-6 spines on apical one third, no posteroventral
spines; mid-femur anteroventrally with row of 5-9
spines, posteroventrally with row of 7-14 spines;
hind femur usually with no ventral spines, occa
sionally up to 4 weak anteroventral spines. Fore
and mid-femora with posterodorsal rows of mod
erate length black or brown hairs. Tibiae brown
with narrow yellow apices; no apical spines on tib
iae; hind tibia with erect anteromedial hairs over
one half of length. Tarsi usually entirely dark
brown, tarsomeres 1-4 yellow occasionally.
Wings: Length: 4.1-4.8 mm; C4:C3 0.4-0.6:1;
S3:S2 1.7-2.1:1. M2 absent. Tegula with 5 or more
bristles. Abdomen: Tergite 1 silver pollinose with
brown pollinose anterior disk. Tergites 2-5 matte
black anterodorsally, with silver posterolateral
patches extending onto posterior comers of dor
sum, occasionally forming bands across entire
posterior edge of tergites. Tergite 5 symmetrical,
T5R:T5L 1.0:1. Tergite 6 narrow with separate
right lateral plate (Fig. 6C). Stemite 2 with antero
medial lump present (cf. Fig. 88). Stemites 2-5
rectangular, with long hairs clustered into postero
lateral comers (Fig. 6C). Stemites 6 and 7 black,
sparsely silver pollinose, not visible from above.
Sternite 6 narrow, very darkly sclerotized, not
swollen internally. Syntergosternite 8 black,
sparsely brown pollinose, small, W88:LT35 0.6
0.7:1, WT5:WS8 1.2-1.6:1; LT3-5:LS8 2.8-4.2:1;
membranous area small (Fig. 6A). Genitalia:
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Figure 6. Male Claraeola erinys (Perkins) (#3040 and 4184). (A) ventral of distal end of abdomen; (B) lateral of
antenna; (C) ventral of abdomen with terminalia removed; (D) right lateral of terminalia; (E) dorsal of phallic guide;
(F) dorsal of terminalia, phallic guide concealed by phallus; (G) lateral of sperm pump and ejaculatory apodeme.
Scale bars =0.1 mm.
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Epandrium yellow to orangish-yellow, sparsely
silver pollinose; not visible from above; asymmet
rical, ER:EL 1.3-1.5:1. Cerci yellow. Surstyli yel
low, elongate, upturned, clavate distally, with long
hairs on base of subepandrial sclerite and on adja
cent basal thickened part of surstyli; left surstylus
narrower than right, with larger knob on tip (Fig.
6D, F). Subepandrial sclerite slightly asymmetri
cal, offset to the left; WSES:WE 0.3-0.4:1. Right
gonopod much longer than left, with pronounced
dorsal ridge (Fig. 6F). Distal hypandrial cap pres
ent (Fig. 6F). Hypandrial apodeme triangular.
Phallic guide narrow, with small distal hook;
deflected ventrally at about 45°; with row of 3-5
long lateral hairs and 2-3 small hairs at junction
with hypandrium (Fig. 6D-E). Phallus trifid, pro
jecting nearly to tips of surstyli; ducts free for
about half the length of surstyli; tips of phallic
ducts simple; right lateral membranous extension
entirely fused medially with phallus, anterior one
third of membranous area covered with tiny, stout
bristles (Fig. 6D, F). Sperm pump oval, with
paired distal projections (cf. Fig. 8G). Ejaculatory
apodeme long and narrow (Fig. 6G).

Female: As male except: Eyes dichoptic; FR
0.9-1.0: 1. FFE 0.3-0.4: 1. Tergite 6 similar to ter
gites 2-5. Ovipositor: Ovipositor piercer straight to
very slightly upcurved, base with large dorsal
swelling (Fig. lOB). OL 0.9 mm; OL:PL 1.7-1.8: 1;
BL:OLO.4-0.5:1; B:PL4.0-4.4:1.

Distribution. - Found in eastern Queensland,
northeastern New South Wales, the Australian
Capital Territory, Tasmania, southwestern Victoria
and southwestern Western Australia (Fig. 4A).

Comments. - Claraeola erinys almost certainly
represents a complex of species. Males show some
variation in surstyli shape but there is no clear pat
tern that can be attributed to different species.
Other genitalic features of the males are constant
for all specimens. Western Australian females are
very different than eastern Australian females and
resemble females of Claraeola sicilis (Fig. 10C).
These western females were collected in associa
tion with males, which appear to be identical to
eastern Claraeola erinys males, leading me to sus
pect that Claraeola erinys may pose a problem
similar to that found in the Pipunculus campestris
Latreille group (sensu Skevington & Marshall
1998). Males in the P. campestris group are all
very similar while females differ substantially in
ovipositor shape. Species limits could only be

determined after thousands of specimens from a
wide geographic range were accumulated and
examined (Skevington & Marshall 1998). With
only 25 males and 30 females of C. erinys known,
there is too little material to identify the bound
aries of cryptic species within this apparent com
plex. Describing the western specimens as a new
species (based on females) at this point in time
would thus leave all unassociated males of this and
true C. erinys unplaced. Difficulties separating
females of this'western species from females of C.
sicilis would further complicate the situation.
Until additional evidence becomes available to
help identify species in this putative complex, I
recommend treating all specimens as C. erinys
sensu lato.

Despite these problems, I have little hesitation
in synonymizing C. hylaea and C. erinys. Perkins
(1905) reared males and females of these in Bun
daberg from the same host genus (Eurinoscopus
(formerly Batrachomorphus) (Cicadellidae, Ias
sinae)). He did not have enough material (four
specimens) to associate the sexes and treated the
males and females as separate species. I have
associated males and females in Brisbane; these
are identical to the respective type male and
female of C. hylaea and C. erinys.

Claraeola erinys specimens have been collected
in dry sclerophyll forest, heathland, and rainforest.
Three specimens (of 55) have been collected on
hilltops. Perkins (1905) described the puparia and
four are preserved on pins with the adults (#4184,
4312, 9337, and 9343). Leafhopper hosts are also
preserved with #4184 and 4312.

Claraeola sicilis sp. D.

(Fig. 4C, 7A-F, 10C)

Type material examined. - Holotype 0", Australia, QLD,
Carnarvon NP, Mt. Moffatt Summit, 25°03'35" S,
148°02'38" E, 1097 m, 22.i.l998, lAS, SW, #2588 (QM
T57995). Allotype 9, Australia, QLD, Carnarvon NP,
Mt. Moffatt Section, Southernmost of 3 Sisters, summit,
25°06'36" S, 148°05'40" E, 23.i.1998, JAS, SW, #2721
(uQ), Paratypes: Australia: QLD: same data as holo
type, 20', 15.,oi.1987, DY, #55-6, 20', 29.,0.1997, JS,
CL, #1446, 72,50', 2.xii.1997, JS, CL, #2005,15,86-7,
2130 (UQ), 30', 20.i.1998, JAS, SW, #2776, 2803, 19
(ISNB), 60', 22.i.1998, JAS, SW, #2586-7,2652-3,6,82
(CNC); Lake Broadwater n[ea]r Dalby, site B, 27°21' S,
151°06' E, 10-, 9.xi.1986, GD, #4005 (GDCB);
Brisbane, Mt. Coot-tha, 27°29' S, 152°57' E, 170 fi, hill
top, 10', 25.ix.l997, JAS, #1191 (UQ); TAS: 5 km
WNW Bicheno, [41°51' S, 148°16' E], 10', 31.xii.1991 ,
MI, #3943 (INHS).
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Other material examined. - Australia: QLD: Daintree
NP, Cape Tribulation Section, near Emmagen Creek,
16°02IS, 145°271E, rainforest opening, Malaise trap, 19,
31.v.-2.vi.1997, JAS, #385 (UQ); Bribie Island, QDPI
Fisheries site, 27°03' S, 153°11' E, heathland-Acacia re
growth, Malaise trap, 29, 10-17.x.1997, SW, NaP, DW,
#3204, 14 (UQ); Scrub Road, Brisbane Forest Park,
27°25' S, 152°50' E, Malaise trap, 19, 7-14.xi.1997, SW,
NaP, #3497 (UQ); Brisbane, [27°28' S, 153°01' E], 19,
9.xii.1962, C.F. Ashby, #231 (ANIC); Brisbane, CSIRO
Long Pocket Site, [27°30' S, 152°59' E], 29, viii.1978,
#448-9 (QDPC); NSW: Warrumbungle NP, [31°14' S,
149°01' E], Malaise trap, 49, 19.x.-3.xi.1997, JS, SW,
#3325 (ISNB) , #3328-9 (CNC) , #3332 (UQ); near
Gosford, Mooney Mooney Creek, [33°20' S, 151°15' E],
wet sclerophyll forest, 19, 23.xi.1986, DB, #593 (AMS);
Sydney, [33°531 S, 151°131 E], 1<;>, 2.iii.1963, E. Cheah,
#5 (CNC); Cabramatta, [33°5410011 S, 150°56'00" E], by
sweeping, B.M. 1960-203, 19, 5.x.1959, N. Nikitin,
#4190 (BMNH); Goonderra Ridge, Royal NP, [34°04' S,
151°04' E], 19, 10.x.1970, GD, #4021 (GDCB).

Etymology. - Derived from the Latin sicilis, sickle; in
reference to the long curved ovipositor of the females of
this species. Feminine.

Note. - Description based primarily on #1446, 2086,
2588,2656,2721,2776, and 4005; measurements based
on these specimens and 1191,2087,2653,3204,3214,
3329,3332,3943.

Diagnosis. - Male: Autapomorphies: Hind coxa
and trochanter covered with hairs ventrally (Fig.
7E). Surstyli black to dull brown, short, symmetri
cal, with long hairs over most of surface (Fig. 7F).
Phallic guide swollen and serrated along ventral
margin (Fig. 7C). Phallus with left lateral mem
branous extension entirely fused medially with
phallus, anterior one third of membranous area
covered with tiny, stout bristles; right lateral mem
branous extension free from phallus along mar
gins, narrowly fused with phallus proximally, with
jagged edges and covered with large scale-like
setae (Fig. 7C). Characters shared with a few spe
cies: Postpronotal lobe covered with hairs. All
femora with posterodorsal rows of long, black
hairs. Wing with r-m crossvein located medially in
discal cell; S3:S2 1.2-1.4:1. Subepandrial sclerite
very wide, WSES:WE 0.6-0.7:1. Distal hypandri
al cap present (Fig. 7F). Phallic guide narrow;
deflected ventrally at about 45°'; with row of 3-5
long lateral hairs and 2-3 small hairs at junction
with hypandrium (Fig. 7C, F). Phallus trifid, pro
jecting nearly to tips of surstyli; ducts fused almost
to tips (Fig. 7C). Ejaculatory apodeme long and
narrow (Fig. 7D). Female: Autapomorphies: Ovi
positor long and cylindrical, strongly upcurved
(Fig. 10C).

INSECT SYST. EVOL. 33:2 (2002)

Description. - Male: Body length 3.9-5.3 rom.
Head: Frons black. Face silver pollinose. Post
pedicel obtuse; dark brown. Pedicel brown with 5
7 long dorsal bristles and 5-7 very long ventral
bristles; PW:DBL 1.3-1.5:1, PW:VBL 0.7-1.0:1.
Scape with 1 dorsal bristle. Labellum brown.
Thorax: Postpronotal lobe dark brown, covered
with hairs. Prescutum and scutum brown-pollinose
dorsally, silver-grey pollinose anterolaterally.
Scutellum entirely brown-pollinose; with fringe of
16-22 hairs. Halter dark brown. Legs: Coxae and
trochanters dark brown; hind coxa and trochanter
covered with hairs ventrally. Femora dark brown;
fore-femur anteroventrally with row of 0-4 spines
on apical one third, no posteroventral spines; mid
femur anteroventrally with row of 4-6 spines, pos
teroventrally with row of 8-12 spines; hind femur
with no ventral spines. All femora with pos
terodorsal rows of long, black hairs. Tibiae brown
with narrow yellow apices; no apical spines on tib
iae; hind tibia with erect anteromedial hairs over
entire length. Tarsi dark brown. Wings: -Length:
4.7-5.9 mm; C4:C3 0.4-0.6:1; S3:S2 1.2-1.4 (2.1
9): 1. M2 absent. Tegula with 8 or more bristles.
Abdomen: Tergites 1-5 matte black anterodorsally,
with silver posterolateral patches extending in a
narrow bands across entire posterior edge of ter
gites; band broken medially on tergite 5 and some
times on all tergites. Tergite 5 symmetrical,
T5R:T5L 1.0:1. Stemite 2 with anteromediallump
present (cf. Fig. 8B). Stemites 2-5 rectangular,
with long hairs clustered into posterolateral cor
ners (Fig. 7B). Tergite 6 narrow with separate right
lateral plate (Fig. 7B). Sternites 6 and 7 black,
sparsely silver pollinose, not visible from above.
Stemite 6 narrow, very darkly sclerotized, not
swollen internally (Fig. 7B). Tergite 7 narrow.
Syntergostemite 8 black, sparsely brown polli
nose, small, WS8:LT35 0.4-0.5:1, WT5:WS8
1.5:1; LT3-5:LS8 4.7-5.7:1; membranous area
large (Fig. 7A). Genitalia: Epandrium black; not
visible from above; nearly symmetrical, ER:EL
1.0-1.1:1. Cerci yellow, elongate (Fig. 7A). Sur
styli black to dull brown, short, symmetrical, with
long hairs over most of surface (Fig. 7F). Sub
epandrial sclerite symmetrical, very wide; WSES:
WE 0.6-0.7:1. Right gonopod longer than left
(Fig. 7F). Distal hypandrial cap present (Fig. 7F).
Hypandrial apodeme triangular. Phallic guide nar
row, with small distal hook; deflected ventrally at
about 45°; with row of 3-5 long lateral hairs and 2
3 small hairs at junction with hypandrium; distinc-

-J?
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Figure 7. Male Claraeola sicilis sp. n. (#1446 and 2656). (A) ventral of distal end of abdomen; (B) ventral of
abdomen with tenninalia removed; (C) right lateral of terminalia; (D) lateral of sperm pump and ejaculatory
apodeme; (E) lateral of hind trochanter; (F) dorsal of terminalia with phallus removed. Scale bars =0.1 nun.
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tively swollen and serrated along ventral margin
(Fig. 7C, F). Phallus trifid, projecting nearly to tips
of surstyli; ducts fused almost to tips; tips simple;
left lateral membranous extension entirely fused
medially with phallus, anterior one third of mem
branous area covered with tiny, stout bristles; right
lateral membranous extension free from phallus
along margins, narrowly fused with phallus proxi
mally, with jagged edges and covered with large
scale-like setae (Fig. 7C). Sperm pump oval (Fig.
7D). Ejaculatory apodeme long and narrow (Fig.
7D).

Female: As male except: Eyes dichoptic; FR
1.0-1.2:1. FFE 0.2-0.3:1. Tergites 1-2 entirely sil
ver pollinose; tergites 3-6 shining black dorsally,
shining black to silver pollinose laterally. Tergite 6
very elongate in some specimens, with large mem
branous area visible at point ofconnection with ovi
positor. Ovipositor: Ovipositor long and cylindri
cal, strongly upcurved (Fig. 10C). OL 0.9-1.5 mm;
OL:PL 1.5-1.7:1; BL:OLO.5:1; B:PL2.9-4.0:1.

Distribution. - Found in eastern Australia from
Cairns south to Tasmania (Fig. 4C).

Comments. - With only one exception, females
have not been included in the type series. Al
though all females treated here as C. sicilis have
remarkable, upturned ovipositors, the shape and
size of this structure varies considerably. The
shape and vestiture of tergite 6 and the position of
the r-m vein in the wing of females also vary more
than is typical within one species. It is thus likely
that the females treated here involve more than
one species. A single female collected in the same
area as the holotype is included in the type series.

A female Claraeola specimen with an upturned
ovipositor was reared from Eurymelops bicolor
(Burmeister) (Cicadellidae, Eurymelinae, Eury
melini) in 1932. This specimen has an ovipositor
shape different from the allotype of C. sicilis but
clearly falls within the complex of females that I
am currently treating as this species. This host
record was documented by Skevington (2001) and
constitutes the first time that a pipunculid has been
reared from this subfamily (or family according to
Fletcher 2000) of Auchenorrhyncha.

Specimens have been collected in wet and dry
sclerophyll forest, heathland, and rainforest. Fifty
five percent of specimens (21 of 38) have been
collected on hilltops.

Claraeola sicilis was referred to as Claraeola
sp. 24 by Skevington & Yeates (2001).

INSECT SYST. EVOL. 33:2 (2002)

Claraeola spargosis sp. D.

(Fig. 4D, 8A-G, 10D)

Type material examined. - Holotype O',Australia, QLD,
Whitfield Range, Forest Reserve, Cairns, [16°56' S,
145°42' E], 19.iv.1967, DC, #290 (ANIC). Allotype 9,
same data as holotype, #137 (ANIC). Paratype 9,
Australia, QLD, South Johnstone Research Station,
17°36' S, 146°00' E, Malaise trap, 11.x.-29.xi.1990, K.
Halfpapp, R. Storey, #519 (QDPC).

Etymology. - Derived from the Greek spargosis, disten
sion, swelling; in reference to the swollen left surstylus
of the males. Feminine.

Note. - Description and measurements based on all
specimens.

Diagnosis. - Male: Autapomorphies: Left sursty
Ius wider than right, with tip more broadly swollen
(Fig. 8A, E). Phallus with ducts very fine, free for
more than length of surstyli; lateral membranous
extensions absent (Fig. 8D). Characters shared
with a few species: Postpronotallobe covered with
hairs. Wing with r-m crossvein located basally in
discal cell; S3:S2 1.8-1.9: 1. Membranous area
small (Fig. 8A). Surstyli elongate, upturned,
clavate distally, with long hairs on base of
subepandrial sclerite and on adjacent basal thick
ened part of surstyli (Fig. 8D-E). Subepandrial
sclerite wide, WSES:WE 0.6:1. Right gonopod
with pronounced dorsal ridge (Fig. 8E). Distal
hypandrial cap present (cf. Fig. 6F). Phallic guide
narrow, with small distal hook; deflected ventrally
at about 45 0

; with row of 3-5 long lateral hairs and
a few hairs at junction with hypandrium (Fig. 8C
E). Phallus trifid, projecting nearly to tips of
surstyli (Fig. 8D). Ejaculatory apodeme long and
narrow (Fig. 8F). Sperm pump oval, with paired
distal projections (Fig. 80). Female: Aut
apomorphies: Ovipositor piercer very slightly
downcurved, base with large dorsal swelling (Fig.
10D).

Description. - Male: Body length 5.2 mIn. Head:
Frons and face silver pollinose. Postpedicel
obtuse; dark brown. Pedicel brown with 5 long
dorsal bristles and 3 long ventral bristles; PW:
DBL 1.5-2.3:1, PW:VBL 0.9-1.4:1. Scape with 1
dorsal bristle. Labellum brown to brownish yel
low. Thorax: Postpronotallobe dark brown, cov
ered with hairs. Prescutum and scutum brown
pollinose dorsally, sparsely silver-grey pollinose
anterolaterally. Scutellum entirely brown-polli
nose; with fringe of 14-18 hairs. Halter dark
brown. Legs: Coxae and trochanters brown.
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Figure 8. Male Claraeola spargosis sp. n. (#290). (A) ventral of distal end of abdomen; (B) ventral of abdomen with
terminalia removed; (C) dorsal of phallic guide; (D) right lateral of terminalia; (E) dorsal of terminalia with phallus
removed; (F) lateral of sperm pump and ejaculatory apodeme; (G) dorsal of sperm pump. Scale bars =0.1 nun.
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Femora dark brown; fore-femur anteroventrally
with row of 4-6 spines on apical one third, no pos
teroventral spines; mid-femur anteroventrally with
row of 8-10 spines, posteroventrally with row of
9-13 spines; hind femur with no ventral spines.
Mid femur with posterodorsal row of moderately
long brown hairs. Tibiae brown with narrow yel
low apices; no apical spines on tibiae; hind tibia
with erect anteromedial hairs over one half of
length. Tarsomeres 1-4 yellow, tarsomere 5 black.
Wings: Length: 5.2-5.5 mm; C4:C3 0.5-0.6:1;
S3:S2 1.8-1.9:1. Mz absent. Tegula with 10 or more
bristles. Abdomen: Tergite 1 silver pollinose with
brown pollinose anterior disk. Tergites 2-5 matte
black anterodorsally, with silver posterolateral
patches extending onto posterior comers of dor
sum, forming bands across entire posterior edge of
tergites 2-3. Tergite 5 symmetrical, T5R:T5L
1.0:1. Tergite 6 narrow with separate right lateral
plate (Fig. 8B). Sternite 2 with anteromediallu~p

present (Fig. 8B). Sternites 2-5 rectangular, w~th

lateral hairs longest in posterolateral comers (FIg.
8B). Sternites 6 and 7 black, not visible from
above. Stemite 6 narrow, not swollen internally
(Fig. 8B). Syntergostemite 8 black, small, WS8:
LT35 0.8:1, WT5:WS8 1.4:1; LT3-5:LS8 1.5:1;
membranous area small (Fig. 8A). Genitalia:
Epandrium brown; not visible from above; asym
metrical, ER:EL 1.2:1. Surstyli brown, elongate,
upturned, clavate distally, with long hairs on base
of subepandrial sclerite and on adjacent basal
thickened part of surstyli; left surstylus wider than
right, with tip more broadly swollen (Fig. 8E).
Subepandrial sclerite roughly symmetrical,
WSES: WE 0.6:1. Right gonopod much longer
than left, with pronounced dorsal ridge (Fig. 8E).
Distal hypandrial cap present (cf. Fig. 6F).
Hypandrial apodeme triangular. Phallic guide nar
row, with small distal hook; deflected ventrally at
about 45°; with row of 3-5 long lateral hairs and a
few hairs at junction with hypandrium (Fig. 8e, E
F). Phallus trifid, projecting nearly to tips of sur
styli; ducts very fine, free for more than length of
surstyli; tips of phallic ducts simple; lateral mem
branous extensions absent (Fig. 8D). Sperm pump
oval, with paired distal projections (Fig. 8G).
Ejaculatory apodeme long and narrow, with small
lateral, distal swelling (Fig. 8F).

Female: As male except: Eyes dichoptic; FR
01.0-1.2: 1. FFE 0.4: 1. Tergite 6 similar to tergites
4-5. Ovipositor: Ovipositor piercer very slightly
downcurved, base with large dorsal swelling (Fig.
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10D). OL 1.3 mm; OL:PL 1.6-2.0:1; BL:OL 0.4
0.5:1; B:PL 3.3-3.4:1.

Distribution. - Found in the Cairns area of north
east Queensland (Fig. 4D).

Comments. - Closely related to C. erinys, but with
several unique characters in both sexes. Claraeola
spargosis was referred to as Claraeola sp. 57 by
Skevington & Yeates (2001).

Claraeola yingka sp. n.
(Fig. 4D, 9A-E)

Type material examined. - Holotype (J', ~ustralia,NSW,
Vicinity of Breakneck, Lookout approxImately 11 kIn
SSW of Taree, [23°15' S, 145°28' E], dry rainforest,
14.i.-2.ii.1993, G.&T. Williams, #627 (AMS).

Etymology. - Derived from the Ngiyampaa Aborigi!1al
term for yabby or crayfish; in reference to the claw-like
shape of the surstyIi. Feminine.

Note. - Description and measurements based on the sole
specimen.

Diagnosis. - Male: Autapomorphies: Hind femur
concave ventrally, with prominent basal, ventral
swelling (Fig. 9C). Hind tibia strongly arched;
with erect anteromedial hairs over entire length.
Stemite 6 serrated along ventral edge (Fig. 9E).
Surstyli symmetrical, orange, angled ventrally at
about 45°, claw-like distally, with long hairs dis
tally and ventrally, shorter hairs medially and adja
cent to subepandrial sclerite (Fig. 9D). Phallic
guide bent medially; with row of about 9 long,
stout lateral bristles (Fig. 9A, D). Phallus with
right lateral membranous extension entirely fused
medially with phallus, lateral two thirds of mem
branous area covered with tiny, stout bristles (Fig.
9A). Characters shared with a few species: All
femora with posterodorsal rows of long, black
hairs. Wing with r-m crossvein located submedial
ly in discal cell; 83:5z 1.4: 1. Tergite 6 narrow,
weakly fused to right lateral plate. Distal hypan
drial cap present (cf. Fig. 6F). Phallic guide nar
row, with small distal hook; deflected ventrally at
about 45° (Fig. 9A, D). Phallus trifid, projecting
well beyond tips of surstyli; ducts free for about
half the length of surstyli (Fig. 9A). Ejaculatory
apodeme long and narrow.

Description. - Male: Body length 4.0 mm. Head:
Frons black, sparsely silver pollinose. Face silver
pollinose. Postpedicel obtuse; dark brown. Pedicel
brown with 5 long dorsal bristles and 3 very long
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Figure 9. Male Claraeola yingka sp. n. (#627). (A) right lateral of terminalia; (B) ventral of distal end of abdoijlen;
(C) posterolateral of hind leg; (D) dorsal of tenninalia with phallus removed; (E) ventral of abdomen with tenmna
lia removed. Scale bars =0.1 mm.
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Figure 10. Female Claraeola species, right lateral of ovipositors. (A) C. cyclohirta sp. n. (#3127); (B) C. erinys
(Perkins) (#3296); (C) C. sicilis sp. n. (#3214); (D) C. spargosis sp. n. (#137). OL =ovipositor length, PL =piercer
length, B =length of ovipositor base. Scale bar =0.1 mtn.

ventral bristles; PW:DBL 1.6:1, PW:VBL 0.9:1.
Scape with 1 dorsal bristle. Thorax: Postpronotal
lobe dark brown. Prescutum and scutum brown
pollinose dorsally, sparsely silver-grey pollinose
anterolaterally. Scutellum entirely brown-polli
nose; with fringe of 16 hairs. Halter dark brown.
Legs: Coxae and trochanters brown. Femora dark
brown; fore-femur anteroventrally with row of 6
spines on apical one third, 2 posteroventral spines;

mid-femur ventrally with double row of 10 spines;
hind femur anteroventrally with row of 4 weak
spines, no spines posteroventrally. All femora with
posterodorsal rows of long, black hairs. Hind
femur concave ventrally, with prominent basal,
ventral swelling (Fig. 9C). Tibiae brown with no
apical spines. Hind tibia strongly arched; with
erect anteromedial hairs over entire length. Wings:
Length: 5.1 mm; C4:C3 0.4:1; S3:S2 1.4:1. M2

~.
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absent. Tegula concealed. Abdomen: Tergite 1
entirely brown pollinose. Tergites 2-5 brown polli
nose anterodorsally, with shining black bands
across entire posterior edge, black most extensive
on tergite S. Tergite 5 slightly asymmetrical,
TSR:TSL 1.1:1. Tergite 6 narrow, weakly fused to
right lateral plate (Fig. 9E). Sternite 2 with antero
medial lump present (cf. Fig. 8B). Sternites 2-S
rectangular, with lateral hairs longest in postero
lateral corners (Fig. 9E). Stemites 6 and 7 black,
not visible from above. Sternite 6 narrow, not
swollen internally, serrated along ventral edge
(Fig. 9E). Syntergosternite 8 black, small,
WS8:LT35 0.8:1, WTS:WS8 1.5:1; LT3-S:LS8
1.6:1; membranous area large (Fig. 9B). Genitalia:
Epandrium brown; swollen laterally; not visible
from above; asymmetrical, ER:EL 1.3: 1. Cerci
orange. Surstyli symmetrical, orange, angled ven
trally at about 45 0

, claw-like distally, with long
hairs distally and ventrally, shorter hairs medially
and adjacent to subepandrial sclerite (Fig. 9D).
Subepandrial sclerite asymmetrical, offset some
what to the left, WSES:WE O.S:I. Right gonopod
much longer than left (Fig. 9D). Distal hypandrial
cap present (cf. Fig. 6F). Hypandrial apodeme tri
angular. Phallic guide narrow, with small distal
hook; deflected ventrally at about 4So

; bent medi
ally; with row of about 9 long, stout lateral bristles
and 2 short hairs at junction with hypandrium (Fig.
9A, D). Phallus trifid, projecting well beyond tips
of surstyIi; ducts free for about half the length of
surstyli; tips of phallic ducts simple; right lateral
membranous extension entirely fused medially
with phallus, lateral two thirds of membranous
area covered with tiny, stout bristles (Fig. 9A).
Ejaculatory apodeme long and narrow.

Female: Unknown.

Distribution. - Known only from mid-eastern
New South Wales near Taree (Fig. 4D).

Comments. - Collected in dry rainforest.
Claraeola yingka was referred to as Claraeola sp.
6S by Skevington & Yeates (2001).
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Appendix 1. Non-Australian species examined for use in phylogeny.

Allomethus brimleyi Hardy, 0" holotype, #6933; 10" 8-9 (BPBM); 20", 19, #10541-2, 4 (USNM); C. cela-
paratype, #6934 (SEMC); A. catharinensis Rafael, ta (Hardy) ICY paratype, #6129 (BPBM); C.jrancoisi
ICY paratype, #7956 (INPA); A. rotundicornis (Hardy), 0" ho!otype, #6858 (ISNB); C. gigantea
(Hardy), ICY, #4461 (BPBM); a ho!otype, #6935 (Hardy), la paratype, #4466, 19 paratype, #4467
(MNRJ); 2a, #7957-8 (INPA). (BPBM); C. gigas (Kertesz), 20", #6971-2 (SNMC);

Basileunculus aliceae Rafael, 19 paratype, #6961, 10" C. halterata (Meigen), 10", #4442 (BMNH); C.
paratype, #6962 (MNRJ); 20" paratypes, #7952-3, 19 melanostola (Becker), 10", #4439, 29, #4440-1
paratype, #7954, ICY, #7955 (INPA); B. rex (Curran) (ZMAN); C.nigripennis (Hardy),aholotype,#6859,
19, #6963,20", #6964-5 (MNRJ); 20", #7949-50,19, 10", #6860 (ISNB); 19, #6966 (BPBM); C. spinosa
#7951 (INPA). (Kozanek & Kwon), 10" paratype, #6974 (SNMC).

Claraeola adventitia (Kertesz), 10', #4462, 19, #4463 Elmohardyia atlantica (Hough), 40",#4459,6866,6875-
(BMNH); C. amica (Kozanek & Kwon, 1991), ICY, 6,39,#6867,6889-90 (DEBU); ICY, #6861, 19,#6862
#6970 (SNMC); C. anorhaeba (Hardy), 0' holotype, (CNC); 10', #6940, 19, #6941 (BPBM).
#6936,9 allotype, #6937 (ZMUC), 10', 39, #9492, 5,

Appendix 2. Character list for phylogenetic analysis.

The character matrix used to develop the phylogenetic hypothesis is shown in App. 3. Character descriptions are
included below. Many of these characters were used in the phylogenetic analysis of the Eudorylini and were illus
trated by Skevington & Yeates (2001).

General characters
1. Size (0) average, greater than 3 mm and less than 6.5 mm; (1) very large, greater than 6.5 mm

Head
2. Postpedicel (0) obtuse; (1) round
3. Pedicel (0) with fewer than 5 ventral bristles; (1) with at least 5 ventral bristles

Thorax - general
4. Postpronotallobe (0) glabrous or with a few posterior hairs only; (1) covered with hairs
5. Notopleuron (0) sparsely haired; (1) with dense bush of long hairs
6. Scutellum with well developed fringe of hairs (0) weak or absent; (1) about as long as hairs on postpronotallobe;

(2) twice length of hairs on postpronotallobe

Thorax - legs
7. Legs (0) with at least some dark markings; (1) entirely yellow
8. Front femur with double row of ventral spines (0) absent; (1) present
9. Hind femur with double row of ventral spines (0) absent; (1) present
10. Mid femur with posterodorsal row of hairs (0) conspicuous, as long as width of femur; (1) reduced, hardly dis-

tinguishable
11. All femora with posterodorsal row of long, black hairs (0) absent; (1) present
12. Hind tibia with erect anteromedial hairs (0) absent; (1) present, 1-4 hairs; (2) present over half or more of length
13. Hind tarsi (0) cylindrical; (1) enlarged and flattened

Thorax - wings
14. Anal lobe (0) normal, terminal end of wing rounded; (1) enlarged, terminal end of wing pointed
15. Wing with r-m crossvein located (0) basally in discal cell, S3:S2 >1.6:1; (1) medially in discal cell, S3:S2 <1.6:1
16. Vein M2 (0) present (Fig. lA); (1) absent

Preabdomen
17. Abdominal terga (0) with short hairs along lateral margins; (1) with long hairs along lateral margins
18. Tergite 1 with lateral hairs (0) forming a well developed fan; (1) present in a dense aggregation
19. Tergite 2 with lateral hairs (0) shorter than corresponding hairs on tergite 1, similar length to those on tergites 3

5; (1) as long as corresponding hairs on tergite 1
20. Sternite 2 with anteromediallump (0) absent; (1) present (Fig. 6C)
21. Posterolateral bristles of stemites 2-5 (0) similar length to other bristles; (1) long, less than twice as long as other

bristles; (2) very long, more than twice as long as other bristles

Male postabdomen and genitalia
22. Tergite 6 (0) not visible in dorsal view, hidden under tergite 5; (1) visible in dorsal view
23. Sternite 6 (0) narrow; (1) inflated, bulging externally
24. Tergite 7 (0) present; (1) not apparent, fused into syntergosternite 8 or absent
25. Syntergosternite 8 with membranous area (0) present; (1) absent
26. Surstyli (0) approximately in same plane as body; (1) turned up distally at 90°
27. Left surstylus (0) not indented basally; (1) with clamp-like shape near base
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28. Subepandrial sclerite with dense hairs at connection with surstyli (0) absent; (1) present
29. Gonopods (0) symmetrical or asymmetrical with inner (left) gonopod protruding; (1) asymmetrical, outer (right)

gonopod protruding somewhat; (2) asymmetrical, outer (right) gonopod protruding considerably
30. Hypandrium (0) straight (Fig. 6F); (1) deflected left at about 30° to phallic guide, left hypandriallobe angled

slightly dorsally; (2) deflected left at about 30° to phallic guide, left hypandriallobe on severe dorsal angle (Fig.
5H)

31. Right gonopod with ridge on top (0) absent; (1) present (Fig. 6F)
32. Right hypandriallobe (0) not swollen into flap-like structure; (1) swollen into flap-like structure
33. Hypandrial apodeme (0) absent; (1) present, triangular; (2) present, concave anteriorly, long and darkly sclero

tized (Fig. 5D); (3) present, simple, ventral side of hypandriallobe fused directly to phallic tube; (4) present, C
shaped

34. Distal hypandrial cap (0) absent; (1) present (Fig. 6F)
35. Phallic guide (0) straight; (1) deflected distally by over 45°
36. Phallic guide (0) wider than deep (Fig. 5J); (1) narrow, no wider than deep (Fig. 6E)
37. Phallic guide with thin medial fin projecting dorsally (0) absent; (1) present (Fig. 5J)
38. Phallic guide with parallel rows of minute hairs along edges of medial groove (0) absent; (1) present (Fig. 5J)
39. Phallic guide with 3-10 lateral bristles, half way between tip and hypandrium (0) absent; (1) present
40. Phallic guide with projection off right side near base as long as main body of guide (0) absent; (1) present
41. Gonostyli (0) absent; (1) present
42. Phallus (0) bifid or trifid; (1) single
43. Phallus (0) single or with ducts diverging in basal one half; (1) with ducts diverging in distal one third
44. Basal half of phallus (0) straight; (1) with strong bend before separating into 3 ducts
45. Phallus with subapical protuberance covered with specialized scale-like hairs (0) absent; (1) present (cf. Fig. 6D,

7C)
46. Phallus (0) with no subapical protuberance; (1) with long, subapical protuberance, free from phallus for most of

length (Fig. 7C); (2) with wide, subapical protuberance, fused laterally with phallus (Fig. 6D)
47. Phallus (0) not apically swollen and membranous; (1) apically swollen and membranous
48. Phallus (0) not forming a swollen, single, membranous tube; (1) forming a swollen, single, membranous tube
49. Phallus with subapical ventral sclerotized spine (0) absent; (1) present
50. Phallus with hooks at apices (0) absent; (1) present
51. Phallus with lateral carpet of hairs (0) absent; (1) present
52. Ejaculatory apodeme (0) not thick-stemmed; (1) thick-stemmed
53. Ejaculatory apodeme with minute hairs on stem (0) absent; (1) present
54. Ejaculatory apodeme (0) not linear; (1) linear (cf. Fig. 8F)
55. Ejaculatory apodeme (0) not shaped like a ball on a stem; (1) shaped like a ball on a stem
56. Sperm pump (0) not elongate; (1) elongate with 2 distal tails; (2) elongate with a single square distal process
57. Sperm pump (0) not vase-shaped; (1) vase-shaped
58. Sperm pump with lateral flanges (0) absent; (1) present

Female postabdomen and genitalia
59. Base of ovipositor (0) clearly visible in lateral view; (1) obscured by tergites 5 and 6 in lateral view
60. Ovipositor with enlarged, blocky base (0) absent; (1) present
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Appendix 3. Character matrix for phylogenetic analysis.

Character #
1

1 2 345 6 7 890
11] 1 1 1 1 1 222 2 2 2 2 222 3
2 3 4 5 678 9 0 1 234 567 890

Allomethus brimleyi
Allomethus catharinensis
Allomethus rotundicornis
Allomethus unicicolis
Basileunculus aliceae
Basileunculus rex
Claraeola adventitia
Claraeola amica
Claraeola anorhaeba
Claraeola celata
Claraeola cyclohirta
Claraeola erinys
Claraeola gigantea
Claraeola gigas
Claraeola halterata
Claraeola melanostola
Claraeola nigripennis
Claraeola sicilis
Claraeola spinosa
Claraeola spargosis
Claraeola yingka
Elmohardyia atlantica

Character #

Allomethus brimleyi
Allomethus catharinensis
Allomethus rotundicornis
Allomethus unicicolis
Basileunculus aliceae
Basileunculus rex
Claraeola adventitia
Claraeola amica
Claraeola anorhaeba
Claraeola celata
Claraeola cyclohirta
Claraeola erinys
Claraeola gigantea
Claraeola gigas
Claraeola halterata
Claraeola melanostola
Claraeola nigripennis
Claraeola sicilis
Claraeola spinosa
Claraeola spargosis
Claraeola yingka
Elmohardyia atlantica

000 0 000 0 0 0 0 0 0 1 110 100 1 0 0 0 0 0 0
o 0 1 0 000 0 1 ? ? 011 1 1 000 0 0 0 0 0 0 0 0
000 0 000 1 000 001 1 1 000 0 100 0 0 0 0
00001 000 0 1 1 000 I 1 1 1 0 100 1 0 0 0 0 1 0
00000 000 0 0 1 000 100 1 000 0 0 1 000 0 0
o 0 100 000 0 0 1 000 1 1 0 1 000 0 0 1 000 0 0
1011110 1 1 0 1 2 1 0 100 1 1 1 000 000 1 0 1
001 1 120 000 1 200 1 1 1 1 120 0 0 000 1 1 0
o 1 101 1 000 0 0 200 lOll? 1 000 0 0 0 0 1 2
00001 1 000 0 0 2 0 0 0 1 0 0 1 1 000 000 1 0 1
o 1 101 1 000 0 0 200 101 1 0 1 000 0 0 0 0 1 2
00001 1 000 0 0 2 0 0 0 1 0 1 1 1 000 0 101 2 0
101 1 120 1 1 0 120 0 1 1 0 1 120 000 1 0 1 1 0
101 1 120 1 1 0 1 200 1 1 0 1 120 000 1 0 1 1 0
00001 1 000 0 0 2 000 1 0 1 1 1 000 000 1 2 0
000 1 120 100 0 2 0 0 0 1 0 1 1 1 000 000 1 2 0
1011110 1 1 0 1 2 1 1 0 1 0 1 120 0 0 000 1 1 1
001 1 120 000 1 200 1 1 1 1 120 0 0 000 1 1 0
o 000 1 2 0 000 0 200 II? II? 0 0 ? 000 1 1 0
00011 1 000 0 0 200 0 1 0 1 1 1 000 0 1 0 1 2 0
000 1 120 100 120 0 II? 1 1 120 0 0 000 120
00000 0 1 000 0 0 0 0 0 1 0 0 000 1 2 0 0 0 1 0 1 0

3333333 3 344 4 4 444 4 4 4 5 5 5 5 5 5 5 5 5 5 6
1 2 3 4 5 6 7 890 1 2 3 4 5 6 7 8 9 0 1 2 345 6 7 8 9 0

000 1 0 0 0 0 0 0 000 000 1 0 0 000 0 1 0
000 100 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 ? ?
000 1 0 0 0 0 0 0 1 000 000 1 0 0 0 0 0 0 1 0
o 040 0 1 0 0 0 0 0 1 0 0 0 0 000 1 100 1 000 0 ? ?
o 0 0 100 000 0 100 000 1 0 0 0 0 0 0 101 100
o 0 0 0 000 000 I 0 0 000 1 0 0 0 0 0 0 101 100
o 0 II? 0 0 0 0 000 1 1 100 0 0 000 100 1 000
00111 100 1 000 1 0 1 200 0 0 000 1 000 1 ? ?
o 0 2 0 101 100 0 100 1 200 0 0 0 0 0 0 100 100
001 ? 1 100 1 0 0 000 1 200 0 0 000 1 000 1 ? ?
o 020 101 100 0 100 1 200 0 0 0 0 0 0 100 100
10111 100 1 000 0 0 1 200 0 0 000 1 0 1 0 0 0 0
00311 1 000 0 100 1 1 100 0 0 000 1 0 0 1 000
003 1 1 1 000 0 100 1 1 100 0 0 000 100 1 000
10111 100 1 0 0 0 0 0 1 200 0 0 000 1 0 100 ? ?
00111 100 1 0 0 000 1 200 0 0 000 1 0 100 0 0
00111 1 0 0 0 0 000 1 1 100 0 0 000 100 1 000
00111 100 1 000 1 1 1 100 0 0 000 1 0 0 1 000
001 ? 1 100 1 0 000 1 1 100 0 0 000 1 0 0 0 0 0 0
101 1 100 1 000 0 0 0 0 0 0 0 0 000 1 0 100 0 0
00111 100 1 000 1 1 1 200 0 0 000 100 ? 0 ? ?
o 1 000 0 0 0 0 101 1 000 1 0 100 1 100 200 0 1


