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Phylogenetic classi®cation of Eudorylini (Diptera:
Pipunculidae)
J E F F R E Y H . S K E V I N G T O N and D A V I D K . Y E A T E S
Department of Zoology and Entomology, The University of Queensland, Brisbane, Australia

Abstract. The phylogenetic relationships of members of Eudorylini (Diptera:
Pipunculidae: Pipunculinae) were explored. Two hundred and ®fty-seven species of
Eudorylini from all biogeographical regions and all known genera were examined.
Sixty species were included in an exemplar-based phylogeny for the tribe. Two new
genera are described, Clistoabdominalis and Dasydorylas. The identity of Eudorylas
AczeÂl, the type genus for Eudorylini, has been obscure since its inception. The
genus is re-diagnosed and a proposal to stabilize the genus and tribal names is
discussed. An illustrated key to the genera of Pipunculidae is presented and all
Eudorylini genera are diagnosed. Numerous new generic synonyms are proposed.
Moriparia nigripennis KozaÂnek & Kwon is preoccupied by Congomyia nigripennis
Hardy when both are transferred to Claraeola, so Cla. koreana Skevington is
proposed as a new name for Mo. nigripennis.
Introduction
Pipunculidae are distinctive, but inconspicuous relatives of
Syrphidae. They can be differentiated from syrphids by large
compound eyes that occupy most of their hemispherical head,
distinctive wing venation (no vena spuria, open discal cell),
chitinized postspiracular plate in larvae and their unique life
history. Pipunculids are exclusively parasitoids of
Auchenorrhyncha.
Nearly 1300 species of Pipunculidae have been described
world-wide and it is likely that well over 2000 species exist.
Five hundred and ®fteen species of Eudorylini have been
described in nine genera (De Meyer, 1996). Given that this is
40% of the world's described pipunculids, it is critical that
generic concepts are well understood within this taxon.
Unfortunately, this is not the case and much of the world's
Eudorylini fauna cannot be identi®ed as a result. Attempts to
revise small, monophyletic or regional units within Eudorylini
will remain dif®cult until generic concepts are stabilized.
The identity of Eudorylas, the type genus of Eudorylini, has
been obscure since its inception. Serious misinterpretations of
what constitutes Eudorylas have led to a serious lack of
stability in the genus. A detailed discussion of these problems
is given in the comments section for Eudorylas. This
confusion, combined with the lack of a world-wide context
for Eudorylini genera, has led to the creation of synonyms and
a poorly accessible Eudorylas fauna. These problems are
addressed and recti®ed on the basis of the phylogeny proposed
here.
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Work in the Neotropics has contributed considerably to our
understanding of Eudorylini, but these efforts need to be
expanded into a world context (for examples see Rafael, 1986,
1987a,b; 1988, 1990a,b, 1991, 1993, 1995). Little of this
research is currently in use in the general dipterist community,
leaving much of the taxonomy for the world fauna in
disagreement with this recent work. One of the primary
reasons that these discoveries have remained inaccessible is the
lack of a reliable key to genera. Albrecht (1990) and
Kuznetzov (1995) produced the last world keys to pipunculid
genera. Their keys function well for most genera but fail within
Eudorylini due to the addition of several new taxa and the
absence of useful generic concepts for others. A new key to
world genera of Pipunculidae is presented below in the hope
that it will expose some of these groups to additional study.
The phylogeny produced by Rafael & De Meyer (1992) is
one of the pivotal papers in pipunculid systematics. Their
hypotheses have contributed to a better understanding of the
relationships of the genera and have stimulated considerable
additional work on the family. Problems within the family
(such as generic concepts in Eudorylini) became apparent as a
result of their efforts, and have stimulated additional work,
including ours.
We present a more detailed analysis of Eudorylini using
®fty-four exemplars that capture much of the variation within
the group. It should be pointed out here that our work is
intended as an introductory contribution to the phylogeny of
this lineage. Because of the senior author's interest in
Australian Pipunculidae, we focused our efforts on the
placement of this region's Eudorylini within a world context.
Additional work on the New World fauna, and a few species
that defy placement in the current system, will be the most
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rewarding with respect to our understanding of the evolution of
Eudorylini.
Checklists of species are not included for each of the genera
and only very conservative lists of new combinations are given
where the identity of the species is not in question (i.e. types
were examined or a well established species concept exists).
With over 500 species of Eudorylini involving 564 types, we
could not hope to examine all the described types at this time.
This paper is intended as a framework only.
Materials and methods
Specimens were obtained from the following collections
(abbreviations follow Evenhuis, 1998): Auckland Museum
Entomology Collections (AMNZ), Australian Museum (AMS),
Australian National Insect Collection (ANIC), Bernice P.
Bishop Museum (BPBM), California Academy of Sciences
(CAS), Canadian National Collection of Insects (CNC),
Canterbury Museum, Christchurch, New Zealand (CMNZ),
Forest Research Institute, Lae (FICB), Greg Daniels Collection
(GDCB), Hokkaido University, Sapporo, Japan (EIHU),
Illinois Natural History Survey (INHS), Instituto Nacional de
Pesquisas da AmazoÃnia (INPA), Institut Royal des Sciences
Naturelles de Belgique (ISNB), Kansas State University
(KSUC), Lund University (MZLU), MuseÂe Royal de
l'Afrique Centrale (MRAC), Museum of Victoria (MVMA),
The Natural History Museum (BMNH), National Museum of
Natural History (USNM), New Zealand Arthropod Collection
(NZAC), Northern Territory Museum of Arts and Sciences
(MAGD), Orange Agricultural Unit (ASCU), Queensland
Department of Primary Industries (QDPC), Queensland
Museum (QM), SlovenskeÂ NaÂrodneÂ Muzeum, Bratislava
(SNMC), Snow Entomological Museum, University of
Kansas (SEMC), South Australian Museum (SAM),
Tasmanian Department of Agriculture, Hobart, Tasmania,
Australia (TDAH), Texas A & M University (TAMU),
Universidade Federal do Rio de Janeiro Museu Nacional,
SaÄo CristoÂvaÄo (MNRJ), University of Guelph Insect Collection
(DEBU), University of Queensland Insect Collection (UQIC),
Waite Agricultural Research Institute, Adelaide, South
Australia (WARI), Western Australian Department of
Agriculture (WADA), Western Australian Museum
(WAMP), Instituut voor Taxonomische ZooÈlogie, ZooÈlogisch
Museum, Universiteit van Amsterdam (ZMAN) and the
Zoological Museum, University of Copenhagen (ZMUC).
Dissection of male genitalia was necessary. The abdomen
was removed and heated in lactic acid solution (approximately
85%) for roughly 30 min. Lactic acid was chosen as a clearing
agent due to its many advantages over potassium hydroxide or
sodium hydroxide (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 microvials on the
same pin as the source specimen.
Once the genitalia were cleared, dissection involved separating syntergosternite 8 from the remainder of the abdomen.
Removal of syntergosternite 8 was also necessary to facilitate

examination of the sperm pump, ejaculatory apodeme and
parts of the hypandrium. Genitalia thus prepared were
examined in glycerine placed on depression slides.
All specimens are labelled with a unique reference number
in the format J. Skevington Specimen # n, shortened to JSS#n
throughout the text. These numbers are used in a database of
Australian Pipunculidae specimens assembled by the senior
author (available upon request). The numbers of specimens
examined for this study are referred to in the material
examined (Appendix 1) to enable tracking of individual
specimens used in the study. Undescribed species are labelled
throughout the text with temporary identi®ers that correspond
to numbers used in the speci®c epithet ®eld of the Australian
Pipunculidae database (e.g. Eudorylas sp. 41B).
Drawings were made using a drawing tube mounted on a
Zeiss Axioskop compound microscope or a Zeiss Stemi SV 6
dissecting microscope. Measurements were made using a
graticule in a Zeiss Stemi SV 6 stereoscopic microscope. Scale
bars on the ®gures are all 0.1 mm.
Morphological terminology and measurements
Body length was measured as a sum of the distances from
the front of the head (excluding antennae) to the tip of the
scutellum and from there to the tip of syntergosternite 8.
Measurements made in this way minimize variability that is
introduced by de¯ection of the abdomen.
The terminology used for antennal morphology departs from
the system followed in all previous pipunculid publications and
follows Stuckenberg (1999). The main departure from
McAlpine (1981) with respect to terminology for the
brachyceran antenna is in reference to the ¯agellum.
Stuckenberg (1999) suggests that through progressive fusion
of ¯agellar segments an enlarged ¯agellar base evolved in
Brachycera as a specialized carrier of chemoreceptors. This
synapomorphy is recognized in his newly proposed name for
the brachyceran ¯agellum, the postpedicel (Fig. 1B). The
length of the bristles on the pedicel is of phylogenetic
signi®cance. To quantify the length of these bristles, ratios
of pedicel width : bristle length were calculated (Fig. 1B).
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.
Some wing characters are of phylogenetic utility. The ratio
of lengths of costal section 4 to costal section 3 is recorded as
the costal section ratio (C4:C3) (Fig. 1A). Discal medial cell
shape is quanti®ed by measuring its width at the widest point
(dmA) and distally along dm-cu (dmB) (Fig. 1A). The ratio of
these measurements is given in the text as dmA:dmB.
The degree of symmetry of tergite 5 in males is quanti®ed
by measuring the length of the right and left sides and
presenting the measurements as the ratio T5R:T5L (Fig. 1E).
Similarly, epandrium symmetry is represented by ER:EL
(Fig. 1C). The ratio of the width of syntergosternite 8 (WS8) to
the length of tergites 3±5 (LT35) is also calculated
(WS8:LT35; Fig. 1E) and the width of the subepandrial
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One hundred and thirty-seven characters comprising 291
character states were used in the cladistic analysis (Appendix
2, Figs 1±8). One hundred and twenty characters were coded
as binary and seventeen were coded with three states. All
characters were equally weighted and all multistate characters
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KozaÂnek &
Lauterer, 1987

Rafael & De Meyer (1992) used higher taxa as terminals in
their phylogenetic analysis of Pipunculidae. Wiens (1998)
provided evidence that using higher taxa as terminals performs
poorly in simulations relative to splitting up the higher taxa
and using species as terminals. We use the `species-asterminals' approach here and sample ®fty-four ingroup taxa
from all known Eudorylini genera. Type species of all
currently recognized Eudorylini genera, except Moriparia
KozaÂnek & Kwon, were included in the analysis to ensure that
generic concepts are stabilized. The type of Mo. nigripennis
KozaÂnek & Kwon was not obtained for examination, but the
published description and drawings con®rm its position within
Claraeola AczeÂl along with all other Moriparia species. Two
hundred and ®fty-seven species of Eudorylini from all
biogeographical regions were examined in this study before
the range of exemplars was chosen.
Character polarity was based on outgroup comparison
(Nixon & Carpenter, 1994). Six outgroup taxa representing
all other major lineages of Pipunculinae (sensu Rafael & De
Meyer, 1992) were included in the analysis (Pipunculus
hertzogi (Rapp), Cephalops cochleatus De Meyer & Grootaert,
Microcephalops sp., Collinias sp., Tomosvaryella sp. and
Dorylomorpha (Dorylomyia) sp.). Pipunculus hertzogi was
used to root the cladogram.

Hardy,
1987

Exemplar selection

Term used
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sclerite is expressed as a ratio of the epandrium to the width of
the subepandrial sclerite (WE:WSES; Fig. 1C).
Genitalia terminology essentially follows Skevington &
Marshall (1998), but minor modi®cations are made to conform
more closely with the revised epandrial hypothesis presented
by Cumming et al. (1995) for the rest of Diptera (Fig. 1C±F).
The major difference between Skevington & Marshall (1998)
and Cumming et al. (1995) is with respect to the phallus.
Skevington & Marshall followed most recent work on
Pipunculidae (e.g. De Meyer, 1989; Albrecht, 1990; KozaÂnek
& Kwon, 1991; Kuznetzov, 1994a) and retained the name
ejaculatory ducts for the phallus. A variety of names have been
applied to the terminalia of Pipunculidae, and these are
summarized in Table 1 to facilitate comparisons. Terms not
referred to in Table 1 have had little or no disagreement in
their useage (e.g. surstyli, cerci).
The following abbreviations for Eudorylini taxa are used
throughout the text: Allomethus (Al.), Amazunculus (Am.),
Basileunculus (B.), Claraeola (Cla.), Clistoabdominalis (Cli.),
Dasydorylas (D.), Elmohardyia (El.), Eudorylas (Eu.) and
Moriparia (Mo.).

Table 1. Genitalic terminology used here in comparison with that used in a sample of other recent works. Dashes indicate that the relevant structure could not be found in the work cited.
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Fig. 1. Measurements and morphology. A, Verrallia aucta FalleÂn (JSS#8543), left wing of female; B, Dasydorylas eucalypti (JSS#5785), lateral
view of male antenna; C, Elmohardyia atlantica (JSS#4459), dorsal view of male epandrium and surstyli; D, D. eucalypti (JSS#737), ventral
view of male abdomen; E, Clistoabdominalis helluo (JSS#777), dorsal view of male abdomen; F, Cli. helluo (JSS#386), dorsal view of male
terminalia with S8 removed. A1 = anal vein; ar = arista; C3 = length of costal section 3; C4 = length of costal section 4; DBL = dorsal bristle
length; dmB = length of vein dm-cu; dmA = maximum width of cell cm; ejap = ejaculatory apodeme; e = epandrium; EL = length of left side of
epandrium; ER = length of right side of epandrium; gpd = gonopod; hy = hypandrium; hyap = hypandrial apodeme; LT35 = length of tergites 3±
5; M1, M2 = posterior branches of medial vein; pd = pedicel; ph = phallus; phgd = phallic guide; pp = post pedicel; pt = pterostigma; PW =
pedicel width; r-m = radial-medial vein; S = sternite; S8 = syntergosternite 8; ses = subepandrial sclerite; sp. = sperm pump; ss = surstyli; T =
tergite; 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 sclerite; WS8 = width of S8. Scales = 0.1 mm.
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were treated as non-additive. Eight autapomorphies were
included in the analysis where they are of potential value for
future analyses or where they may act as synapomorphies
when more exemplars are included (Yeates, 1992).
Phylogenetic analysis
Parsimony analysis of the coded data (Appendix 3) was
performed with PAUP* (Swofford, 1999) and replicated with
PAUP (Swofford, 1993). The heuristic search procedure was
used with stepwise-addition and 500 random replications, tree
bisection-reconnection branch swapping, MULPARS and
random addition of taxa. Successive approximations weighting
was applied according to the rescaled consistency index.
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 clade fails to be resolved in the consensus
cladogram as successively longer cladograms are examined.
A high value indicates good support for a clade. Cladogram
measures such as the consistency index (CI), the retention
index (RI) and the rescaled consistency index (RC) were used
to evaluate the ®t of the data to the cladogram. Character
evolution was examined using the program MacClade
(Maddison & Maddison, 1992).
Results and discussion
Phylogenetic relationships
Analysis of the matrix with PAUP* produced 540 most
parsimonious cladograms (length = 424 steps; CI = 0.36;
RI = 0.76; RC = 0.28). The CI excluding uninformative
characters was 0.35. A strict consensus cladogram is presented
in Fig. 9. Characters are mapped onto one of the most
parsimonious cladograms in Fig. 10.
Two things are immediately apparent when the cladograms
are examined: the genera tend to be well supported, but
Eudorylini is apparently not monophyletic. Two new monophyletic groups were discovered and are described below
(Clistoabdominalis and Dasydorylas). Three pre-existing genera were discovered to be paraphyletic and are synonymized
below (Congomyia Hardy and Moriparia are junior synonyms
of Claraeola, and Metadorylas Rafael is a junior synonym of
Eudorylas). These decisions and other aspects of the
phylogeny relating to the genera are discussed in detail
under the corresponding generic diagnoses below.
In our hypothesis of relationships (Fig. 9), Eudorylini are
paraphyletic with respect to Tomosvaryellini (Dorylomorpha
AczeÂl + Tomosvaryella AczeÂl). Support for this is tenuous (BrS
1), and we are not prepared to redraw the boundaries of either
tribe on the basis of this analysis. There are several reasons to
suspect that this position of Tomosvaryellini within Eudorylini
is not correct. Three of the four synapomorphies that link
Tomosvaryellini with Clistoabdominalis + Eudorylas (Fig. 10)
ã 2001 Blackwell Science Ltd, Systematic Entomology, 26, 421±452
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are particularly prone to homoplasy, with both states of each
character present in several groups (chs 19, 22 and 69). These
characters are useful for resolving terminal relationships within
the cladogram, but are misleading at lower levels. Short dorsal
bristles (ch. 3) is a good synapomorphy for Clistoabdominalis
+ Eudorylas, and also suggests an af®nity with
Tomosvaryellini. However, this character undergoes three
reversals within the Clistoabdominalis + Eudorylas clade and
may be also be misleading with respect to the position of
Tomosvaryellini.
Constraining Dorylomorpha and Tomosvaryella to the
outgroup position hypothesized by Rafael & De Meyer
(1992) increases cladogram length by two steps (length =
426). A Templeton test was applied to test this constrained
cladogram against one of the hypothesized most parsimonious
cladograms (Templeton, 1983; Larson, 1994). The test
supported the null hypothesis of no signi®cant difference
between the two cladograms (P = 0.16). Only characters 3 and
19 changed to give the extra cladogram length. As previously
discussed, these characters are very prone to homoplasy.
Additional evidence against the paraphyly of Eudorylini is
provided by the effect of using different taxon samples for
cladogram estimation. Taxon sampling has little effect on the
support for Eudorylini genera, but has considerable effect on
the position of Tomosvaryellini. As taxa were added to the
analysis, Tomosvaryellini moved between the position illustrated in Fig. 9 and a sister-species relationship with
Eudorylini, a position supported by the hypothesis of Rafael
& De Meyer (1992). Until more data are obtained, the
monophyly of Eudorylini cannot be critically tested. Molecular
data have proved to be useful for addressing this type of
question in Pipunculidae (Skevington & Yeates, 2000).
One other taxon was particularly prone to taxon sampling
effects. In analyses using different taxa, Eudorylas cinerascens
(Perkins) appeared as the sister species to Eudorylini,
Tomosvaryellini, Clistoabdominalis + Eudorylas, and
Dasydorylas. A consensus of the three most parsimonious
cladograms obtained by successive weighting is identical to the
cladogram illustrated in Fig. 10 except that Eu. cinerascens,
Tomosvaryellini and Eudorylini are placed in an unresolved
trichotomy. As with the question of the monophyly of
Eudorylini, more data need to be gathered to clarify the
position of Eu. cinerascens. Although it may be part of an
undescribed genus, we prefer to be conservative and leave it in
Eudorylas until its relationship with other members of the tribe
can be more de®nitively shown. The following species appear
to be related to Eu. cinerascens and may help to resolve this
problem: Eudorylas albucus (Hardy), Eudorylas compartatus
(Hardy) and Eudorylas ®licornis (Brunetti).
Kuznetzov (1995) divided the Eudorylini into subtribes on
the basis of an unpublished cluster analysis of Pipunculidae.
This analysis was cited as `in press' (Kuznetzov, 1995);
however, there is still no publication available that supports
these taxonomic decisions. Even with phylogenetic support,
the utility of subtribes to the classi®cation of Pipunculidae is
questionable. The number of genera included in each of these
taxa is small and the relationships between many of the
subtribes are still poorly resolved. Although the subtribes
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Fig. 2. A, Eudorylas mutillatus (JSS#3467), antenna; B, Collinias sp. (JSS#4816), left lateral of head; C, Pipunculus hertzogi (JSS#8540), left
lateral of head; D, Jassidophaga sp. (JSS#2540), left lateral of head; E, Protonephrocerus chiloensis Collin (JSS#3651), left lateral of head; F,
Nephrocerus daeckei Johnson (JSS#943), left lateral of head; G, Dasydorylas eucalypti (JSS#6454), front view of head; H, Collinias sp.
(JSS#4816), front view of head; I, Cephalops parthenopipis Skevington (JSS#1613), left lateral of head and thorax. Scales = 0.1 mm.
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erected by Kuznetzov (1995) are now available names, we
recommend that newly recognized lineages at the taxonomic
level of subtribe be given only genus group status until a
consensus on the phylogeny of the family can be reached. In
the meantime, creation of more family group names will
further obfuscate the taxonomy of Pipunculidae.
Despite mostly low support for genus groups (i.e. BrS 1;
Fig. 9), our results are mostly congruent with those of Rafael
& De Meyer (1992). The Allomethus genus group (=
Claraeolina Kuznetzov) includes the same three genera as
proposed by Rafael and De Meyer: Allomethus, Basileunculus,
and Claraeola. Three synapomorphies support this lineage.
Most species have darkly pigmented wings (ch. 24). This
character only occurs outside of this clade in few species of
Elmohardyia. The third costal section is very long and
distinctive for most species (ch. 27), and the lateral hairs of
tergite 2 are as long as those of the tergite 1 fan (ch. 39). A few
species of Dasydorylas also possess the latter character that is
otherwise restricted to the Claraeola genus group. The
Congomyia genus group (= Congomyina Kuznetzov) and
Moripariina Kuznetzov are synonyms of the Allomethus group
based on evidence given below.
Dasydorylas is the sister group of the Claraeola +
Elmohardyia genus groups (Fig. 9). Character support for the
Dasydorylas genus group is outlined in the generic diagnosis
for Dasydorylas.
The Amazunculus genus group (Amazunculus +
Elmohardyia = Elmohardyina Kuznetzov) is restricted to the
New World. Four synapomorphies support this lineage
(Fig. 10). Characters 49 (tergite 6 visible in dorsal view), 57
(tergite 7 reduced to a wispy band) and 64 (epandrium bulging
on right side) are found in all members of the group and in
many species of Claraeola. A single incontrovertible synapomorphy exists for the lineage: an apically swollen and
membranous phallus (ch. 105). Rafael & De Meyer (1992)
included the genus Metadorylas (a new synonym of Eudorylas
based on evidence given below) in the Amazunculus genus
group. Although the fusion of sternite 7 and syntergosternite 8
(ch. 60) occurs in all species of Clistoabdominalis, Eudorylas
and Elmohardyia, the weight of other evidence suggests that
Eudorylas is not closely related to Amazunculus and
Elmohardyia. The Eudorylas genus group is de®ned here as
the basal Eudorylini lineage that includes both Eudorylas and
Clistoabdominalis (BrS 3). Characters 46 (tergite 5 of males
asymmetrical) and 55 (sternite 6 enlarged) are present in most
species of Eudorylas and Clistoabdominalis and in no other
pipunculid species (Fig. 10). Tergite 7 is missing or fused to
syntergosternite 8 in most members of the Eudorylas genus
group (also found in species of Allomethus, ch. 57).
Eudorylini Rafael & De Meyer, 1992
Eudorylini Rafael & De Meyer, 1992: 652. Type genus:
Eudorylas AczeÂl, 1940.
Diagnosis. Head hemispherical, mainly occupied by large
compound eyes; hind margin of eye straight (cf. Fig. 2C),
ã 2001 Blackwell Science Ltd, Systematic Entomology, 26, 421±452
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female ommatidia enlarged anteriorly; face ¯at, not protruding
in lateral view; ocellar and frontal bristles absent (cf. Fig. 2C);
occiput broad and moderately swollen (cf. Fig. 2C); propleural
fan absent; thorax, antepronotum and cervical plates enlarged
and strongly developed; mesonotal bristles absent; mesonotal
pilosity reduced to 2 dorsocentral rows of setae; thorax and
abdomen with strong pruinosity, pilosity usually short and
reduced; femora thickened in basal half; pterostigma usually
present (cf. Fig. 1A); vein Rs connected with vein R1 under
sharp angle, without basal thickening; sternite 1 absent (except
in Eu. cinerascens); sternites 2±5 well sclerotized; abdominal
terga usually with pilosity at median part reduced; terga 6 and
7 partly reduced, not present as distinct segments; syntergosternite 8 enlarged, covering terminal part of abdomen;
epandrium enlarged, enveloping phallus and phallic guide;
sternum 6 reduced.
Allomethus Hardy, 1943 (Figs 4M, 6F, 8C)
Allomethus Hardy, 1943: 128. Type species: Allomethus
brimleyi Hardy, 1943, by original designation.
Diagnosis. Tibiae without apical spines. Pterostigma present, sometimes inconspicuous; wing completely brown; third
costal section very long, C4:C3 < 0.5 : 1; tegula with cluster of
setae (Fig. 4G); abdominal terga with long setae along lateral
margins (Fig. 4M); tergite 7 not apparent, fused into
syntergosternite 8 or absent; syntergosternite 8 usually very
small, between a quarter and half size of tergite 5, membranous
area present (Fig. 4M); surstyli usually distinctive shape, blunt
and rectangular (Fig. 6F); phallic guide narrow, no wider than
deep, de¯ected distally by over 45° (Fig. 6F); phallus tri®d or
single, with hooks at apices and with lateral carpet of setae,
usually with ducts diverging from main tube in distal third
(Fig. 8C); ejaculatory apodeme linear (cf. Fig. 8H); base of
ovipositor obscured by tergites 5 and 6 in lateral view.
Comments. Allomethus has had a confusing history and
recognition of the genus has always been problematic. Hardy
(1943) erected the genus to include three species of yellowlegged ¯ies that he suspected were related to Tomosvaryella
and Dorylomorpha because of their lack of pterostigma.
However, he misinterpreted this character and all three species
do have a pterostigma. Rafael (1990b) removed two species
from Allomethus, placing Al. ¯avicornis (Williston) and Al.
xanthopodus (Williston) in Pipunculus. The former was
ultimately moved to Eudorylas (De Meyer, 1996). Two species
were added to Allomethus by Rafael (1990b), which, with a
species described by Rapp (1943), brought the genus to its
current complement of four species. This group of species has
little in common with the initial disparate group proposed by
Hardy (1943), but appears to form a monophyletic group with
close af®nities to Claraeola. From the analysis (Fig. 9), it
appears that Allomethus is the New World sister to the Old
World Claraeola. An undescribed species from Australia (sp.
27) is weakly associated with Allomethus (BrS 1) and forms a
bridge between Claraeola and Allomethus, possessing characters found in both genera (e.g. sp. 27 and some or all Claraeola
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Fig. 3. A, Dasydorylas eucalypti (JSS#6996), dorsal view of head and thorax; B, Pipunculus viduus Cresson (JSS#8541), dorsal view of head
and thorax; C, Jassidophaga sp. (JSS#2540), dorsal view of head and thorax (head twisted sideways); D, Clistoabdominalis helluo (JSS#4101),
anterolateral view of coxa, trochanter and femur; E, Eudorylas mutillatus (JSS#4306), anterolateral view of mid femur, tibia and ®rst tarsomere;
F, Cephalops cochleatus (JSS#2358), dorsal view of hind tibia and tarsi; G, Claraeola sp. 40 (JSS#232), anterodorsal view of hind tibia; H,
Jassidophaga sp. (JSS#2449), posterolateral of middle leg; I, Amazunculus claripennis (JSS#8312), dorsal of right rear tibia and tarsi. Scales =
0.1 mm.
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species possess the following: postpronotal lobe covered with
setae, notopleuron with dense bush of long setae, anterolateral
setae of mesonotum present in a dense aggregation, front and
hind femora with rows of ventral spines, and gonopods
asymmetrical, outer gonopod protruding). Future work on
Eudorylini should incorporate more taxa from the ClaraeolaAllomethus lineage to test more rigorously the monophyly of
these genera. Of the currently described Allomethus species,
only Al. mysticus Rapp was not examined.
Amazunculus Rafael, 1986 (Figs 3I, 4A, 5H, 5J, 6H, 7E)
Amazunculus Rafael, 1986: 16. Type species: Dorilas
(Eudorylas) platypodus Hardy, 1950b; by original designation.
Diagnosis. Very large ¯ies, body length > 6.5 mm, wing
length > 7.0 mm; hind tarsi enlarged, ¯attened (Fig. 3I);
pterostigma present; basal third of wing brown (Fig. 4A);
crossvein dm-cu curved (Fig. 4A); tegula with cluster of setae
(Fig. 4G); scutellum rugose on posterior third; tergite 1 with
patch of setae laterally (cf. Fig. 4I,K); tergite 2 with lateral setae
as long as setae on tergite 1 fan (cf. Fig. 4I,K); tergite 6 shaped
like an inverted `Y' (Fig. 5H), partly visible in dorsal view;
surstyli fused with epandrium (Fig. 5J), with proximal, dorsal
surface distinctively elevated (Fig. 6H); sternites 6 and 7 visible
dorsally; syntergosternite 8 with membranous area; epandrium
bulging, partially visible dorsally on right side (cf. Fig. 4J);
hypandrial apodeme ¯attened dorsoventrally (Fig. 7E); phallic
guide distinctly widened proximally (Fig. 6H), de¯ected
distally by over 45°; phallus single, apically swollen and
membranous, with subapical protuberances (Figs 6H, 7E).
Comments. Amazunculus is a very distinctive genus of large
pipunculids that are restricted to the tropical region of South
America. Although closely related to Elmohardyia, it is
undoubtedly monophyletic (BrS 12). All currently described
species of Amazunculus were examined.
Basileunculus Rafael, 1987 (Figs 6E, 7J)
Basileunculus Rafael, 1987a: 627. Type species: Pipunculus
rex Curran, 1934; by original designation.
Diagnosis. Hind tibia with erect anteromedial setae present
(cf. Fig. 3F); pterostigma present; third costal section very
long, C4:C3 < 0.5 : 1; tegula with cluster of setae (cf.
Fig. 4G); sternite 1 absent; tergite 2 with lateral setae as
long as setae of tergite 1 fan; tergites 2±4 with narrow silver
band of pruinosity along posterior edges (broken medially);
syntergosternite 8 very small; surstyli distinctive rectangular
shape (Fig. 6E); phallus forming a swollen, single, membranous tube (Fig. 7J); ejaculatory apodeme shaped like a ball on
a stem (Fig. 7J); sperm pump vase-shaped, with lateral ¯ange
around entire upper surface (Fig. 7J).
Comments. Like Amazunculus, Basileunculus is a well
supported (BrS 7), distinctive, Neotropical clade of pipunculids. All currently described species of Basileunculus were
examined.
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Claraeola AczeÂl, 1940 (Figs 3G, 4G,I,K, 5A, 6B,C, 7A,H,
8A,D,H,M,N)
Claraeola AczeÂl, 1940: 151. Type species: Dorylas adventitius
KerteÂsz, 1912; by original designation.
Congomyia Hardy, 1949: 7. Type species: Congomyia
nigripennis Hardy, 1949, by original designation. Syn.n.
Moriparia KozaÂnek & Kwon, 1991: 77. Type species:
Moriparia nigripennis KozaÂnek & Kwon, 1991, by original
designation. Syn.n.
Diagnosis. Pedicel often with at least 5 dorsal and 5 ventral
bristles; tegula with cluster of setae (Fig. 4G); notopleuron
with dense bush of long setae (cf. Fig. 3A); hind tibia with
erect anteromedial setae over half or more of length (Fig. 3G);
femora often with posterodorsal row of long, black setae;
pterostigma present; third costal section usually very long,
C4:C3 < 0.5 : 1; vein M2 present or absent; tergite 1 with patch
of setae laterally (Fig. 4I,K); tergite 2 with lateral setae as long
as setae on tergite 1 (Fig. 4I,K), usually with long setae along
lateral margins of all abdominal terga; sternite 2 with
anteromedial lump (Fig. 5A); sternites 3±5 with scattered
posterolateral bristles (Fig. 5A); tergite 7 often present as a
distinct band; syntergosternite 8 with membranous area;
hypandrium swollen, gonopods usually asymmetrical, outer
gonopod protruding (Fig. 7A,H); phallic guide usually
de¯ected distally by over 45°, narrow, no wider than deep
(Fig. 6B,C); phallus tri®d or single, with subapical protuberance covered with specialized scalelike setae, protuberance
often free from phallus for most of length (Figs 6B,C, 7A,
8A,D); basal half of phallus often with strong bend before
separating into 3 ducts (Fig. 8A); ejaculatory apodeme usually
linear (Fig. 8H,M,N).
Comments. The group of taxa that we recognize here as
Claraeola includes a number of large, distinctive species, some
of which have been split into separate genera without
consideration of their relationships. One of the reasons for
the preponderance of generic names within the Claraeola
lineage is the lack of a clear generic concept. AczeÂl (1940)
erected Claraeola to include large ¯ies with an M2 wing vein
and no propleural fan. Even though he recognized that the type
species was closely related to a more slender species without
an M2 vein (Eu. gigas KerteÂsz), he did not consider broadening
his de®nition. Since 1940, no one has attempted to rede®ne
Claraeola and it has continued to be recognized in keys as a
relative of Eudorylas that possesses an M2 vein. While
working on Korean Pipunculidae, KozaÂnek & Kwon (1991)
erected Moriparia essentially to include the relatives of
Claraeola that lack M2 (although this was not the stated
intention). In their remarks on the new genus, they suggested
that Moriparia is related to Eudorylas, but do not comment on
its af®nities with Claraeola. Despite this, KozaÂnek has recently
examined Eu. gigas and considers it to be a species of
Moriparia (personal communication). With AczeÂl (1940)
considering Eu. gigas to be closely allied to Claraeola and
KozaÂnek & Kwon (1991) considering it to be a species of
Moriparia, it is somewhat surprising that no one has
entertained the possibility that the genera are synonymous.
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Fig. 4. A, Amazunculus besti (JSS#7917), left wing; B, Tomosvaryella sp. (JSS#7318), left wing; C, Collinias sp. (JSS#6365), left wing; D,
Chalarus sp. (JSS#1834), left wing; E, Beckerias sp. (JSS#5147), left wing; F, Clistoabdominalis helluo (JSS#1710), base of wing showing tegula;
G, Claraeola hylaea (JSS#7653), tegula; H, Eudorylas zonellus (JSS#6850), dorsal of abdomen; I, Claraeola sp. 40 (JSS#232), dorsal of abdomen;
J, Elmohardyia atlantica (JSS#6876), dorsal of abdomen; K, Claraeola sp. 40 (JSS#232), left lateral of abdomen; L, Eudorylas zonatus, left lateral
of abdomen; M, Allomethus rotundicornis (JSS#7957), dorsal of abdomen; N, Dorylomorpha (Dorylomyia) sp. (JSS#6969), dorsal of abdomen. e =
epandrium; S7 = sternite 7; T6 = tergite 6. LT35 = length of tergites 3±5; WS8 = width of syntergosternite 8. Scales = 0.1 mm.
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Fig. 5. A, Claraeola hylaea (JSS#4184), ventral of abdomen with terminalia removed; B, Clistoabdominalis helluo (JSS#381), ventral of abdomen
with terminalia removed; C, Dasydorylas horridus (JSS#4470), ventral of abdomen with terminalia removed; D, Eudorylas fuscipes (JSS#4443),
ventral of abdomen with terminalia removed; E, Eu. pannonicus (JSS#4452), ventral of abdomen with terminalia removed; F, Cephalops
caeruleimontanus De Meyer & Grootaert (JSS#729), ventral of abdomen with terminalia removed; G, Clistoabdominalis sp. 5A (JSS#20), cross
section of abdomen with terminalia removed to show tergite 6; H, Amazunculus besti (JSS#7917), cross section of abdomen with terminalia
removed; I, Cli. helluo (JSS#386), ventral of distal end of abdomen; J, Am. besti (JSS#7917), ventral of surstyli and epandrium. Scales = 0.1 mm.
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Fig. 6. A, Eudorylas mutillatus (JSS#37), dorsal of terminalia; B, Claraeola sp. 40 (JSS#239), right lateral of terminalia; C, Claraeola gigas
(JSS#6971), right lateral of terminalia; D, Clistoabdominalis sp. 5A (JSS#20), dorsal of surstyli and phallic guide; E, Basileunculus rex
(JSS#6964), dorsal of surstyli, phallic guide and hypandrium; F, Allomethus rotundicornis (JSS#4461), dorsal of surstyli, phallic guide and
hypandrium; G, Eudorylas aequus (JSS#4464), dorsal of surstyli, phallic guide and hypandrium; H, Amazunculus besti (JSS#7917), dorsal of
surstyli, phallic guide and hypandrium; I, Eudorylas sp. 41B (JSS#29), dorsal of terminalia (phallus removed). gs = gonostylus; S7 = sternite 7;
S8 = syntergosternite 8. Scales = 0.1 mm.
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Fig. 7. A, Claraeola sp. 40 (JSS#81), dorsal of terminalia including S8; B, Dasydorylas eucalypti (JSS#782), dorsal of terminalia with phallus
removed; C, Elmohardyia atlantica (JSS#4459), dorsal of terminalia with phallus removed; D, Clistoabdominalis helluo (JSS#4178), ventral of
terminalia, angled distally to show hypandrial attachment with sperm pump; E, Amazunculus besti (JSS#7917), dorsal of hypandrium and phallus;
F, D. eucalypti (JSS#782), right lateral of terminalia; G, Eudorylas aequus (JSS#4484), right lateral of terminalia; H, Claraeola hylaea
(JSS#4184), dorsal of phallus and hypandrium; I, El. atlantica (JSS#4459), right lateral of phallus; J, Basileunculus rex (JSS#6964), dorsal of
phallus, sperm pump and ejaculatory apodeme. ejap = ejaculatory apodeme; ex = extension of phallic sheath; hb = hypandrial bristles; hy =
hypandrium; hyap = hypandrial apodeme; ph = phallus (tip not shown); phgd = distal end of phallic guide; sp. = sperm pump. Scales = 0.1 mm.
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Fig. 8. A, Claraeola gigas (JSS#6971), dorsal of phallus; B, Collinias sp. (JSS#2395), dorsal of phallus; C, Allomethus brimley, dorsal of
phallus; D, Claraeola hylaea (JSS#4184), dorsal of phallus; E, Eudorylas mutillatus (JSS#37), lateral of ejaculatory apodeme; F, Eu. mutillatus
(JSS#35), dorsal of sperm pump, tilted slightly laterally to show structures; G, Dorylomorpha (Dorylomyia) sp. lateral of ejaculatory apodeme
and sperm pump; H, Claraeola gigantea (JSS#4466), lateral of ejaculatory apodeme and sperm pump; I, Clistoabdominalis helluo (JSS#386),
lateral of ejaculatory apodeme and sperm pump; J, Cli. helluo (JSS#380), distal lateral view of ejaculatory apodeme and sperm pump to show
hypandrial connection; K, Clistoabdominalis sp. 3 (JSS#33), dorsal of ejaculatory apodeme; L, Beckerias sp. (JSS#5177), lateral of ejaculatory
apodeme and sperm pump; M, Claraeola sp. 40 (JSS#239), lateral of ejaculatory apodeme and sperm pump; N, Claraeola sp. 40 (JSS#239),
dorsal of sperm pump; O, Dasydorylas sp. 6 (JSS#49), lateral of ejaculatory apodeme and sperm pump; P, Elmohardyia atlantica (JSS#4459),
lateral of ejaculatory apodeme and sperm pump; Q, El. atlantica (JSS#4459), dorsal of sperm pump; R, Dasydorylas eucalypti (JSS#782), dorsal
view of sperm pump. hyap = hypandrial apodeme; phsh = phallic sheath. Scales = 0.1 mm.
ã 2001 Blackwell Science Ltd, Systematic Entomology, 26, 421±452

Phylogeny of Eudorylini
Rafael & De Meyer (1992) did not have material of Moriparia
available for their phylogenetic work (as the genus was
described just before their work was published), or they would
likely have noticed the similarities.
A monotypic genus has also been proposed that is clearly
also part of Claraeola. Hardy (1949) erected Congomyia for a
particularly large and impressive African pipunculid. If the
species had an M2 vein, there is no doubt that Hardy would
have recognized it as a species of Claraeola. Without this vein
and without a phylogenetic context to place the species in, he
simply placed it into a new genus.
Claraeola is a widespread Old World genus with species in
the Afrotropical, Palaearctic, Oriental and Australian Regions.
Of the ®ve currently described species of Claraeola, we
examined three. Claraeola crassula Shatalkin and Cla. freyi
(Hardy) were not seen. The holotype specimen of Claraeola
francoisi (Hardy) is in very poor condition (wings and most
legs missing, thorax mangled, left surstylus broken), and many
diagnostic features are not evident. From what is remaining, it
appears likely that it is actually a species of Dasydorylas, but it
is left in Claraeola until more complete specimens can be
examined.
New combinations. Claraeola alata (KozaÂnek & Kwon,
1991) (Moriparia) (SNMC); Cla. amica (KozaÂnek & Kwon,
1991) (Moriparia) (SNMC); Cla. celata (Hardy, 1972b)
(Eudorylas) (BPBM); Cla. erinys (Perkins, 1905) (Eudorylas)
(BPBM); Cla. gigantea (Hardy, 1972a) (Eudorylas) (NHRS);
Cla. gigas (KerteÂsz, 1912) (Eudorylas) (SUEL); Cla. halterata
(Meigen, 1838) (Eudorylas) (type depository unknown); Cla.
hylaea (Perkins, 1905) (Eudorylas) (BPBM); Cla. koreana
Skevington, nom.n. for Moriparia nigripennis (KozaÂnek &
Kwon, 1991) (preoccupied by Hardy, 1949) (SNMC) (etymology: named after the known distribution of the species in North
Korea); Cla. melanostola (Becker, 1897) (Eudorylas)
(ZMHB); Cla. nigripennis (Hardy, 1949) (Congomyia)
(ISNB); Cla. spinosa (KozaÂnek & Kwon, 1991) (Moriparia)
(SNMC).
Clistoabdominalis Skevington, gen.n. (Figs 1E,F, 3D,
4F, 5B,G,I, 6D, 7D, 8I,J,K)
Type species. Pipunculus helluo Perkins, 1905.
Etymology. From the Greek kleistos, shut or closed, in
reference to the entirely sclerotized syntergosternite 8 in males
of most species. Neuter.
Diagnosis. Pedicel often with very short bristles (cf.
Fig. 2A), PW:DBL = 2.8±4.5:1, PW:VBL = 4±5:1; pterostigma usually present; mid femur usually with posterodorsal
row of setae reduced, hardly distinguishable; distal tibial
spines often present on front and mid tibiae (cf. Fig. 3E); ®rst
segment of hind trochanter often with row of small spines
(Fig. 3D); tergite 1 with lateral fan of setae absent or minute
(Fig. 1E); male tergite 5 asymmetrical, T5R:T5L > 1.2
(Fig. 1E); sternite 6 usually in¯ated, enlarged internally;
tergite 6 usually not visible in dorsal view, hidden under
tergite 5, often with lateral protuberances (Fig. 5B,G); tergite 7
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usually not apparent, fused into syntergosternite 8 or absent;
sternite 7 usually not visible from above; sternite 7 and
syntergosternite 8 partially to entirely fused (Fig. 5I); membranous area of syntergosternite 8 usually absent (Figs 1E, 5I);
epandrium usually wrapping around dorsally so that S8
appears divided in dorsal view, often glabrous, shining
(Fig. 1E); left side of epandrium connected to hypandrium
by a wide, sclerotized sheet; hypandrium narrow and de¯ected
left by at least 45° (Fig. 1F); hypandrial apodeme usually
laterally compressed into a single, wide sheet (Figs 7D, 8J);
phallic guide distinctive, curving, concave medially (Fig. 1F);
phallus tri®d, with ducts distinctly separated only in distal
third, but actually forming 3 separate tubes distal to sperm
pump (Figs 1F, 8I); ejaculatory apodeme usually funnelshaped or three-sided, very large, distinctive; with a swollen
basal rosette (Figs 1E, 8I,J); sperm pump sclerotized, cylindrical (Fig. 8I,J).
Comments. Clistoabdominalis is a distinctive, cosmopolitan
genus. The New World species examined differ in some
respects from the Australian and Oriental species (small
membranous area present and minute bristles present on tergite
1), but numerous synapomorphies indicate their close af®nities
(Fig. 10). The Australian and Oriental species are very similar
in overall appearance and likely belong to a single lineage. The
New World species may prove to be a monophyletic sister
group to the Australasian taxa. Additional taxon sampling
associated with the revision of Clistoabdominalis is necessary
to test these ideas.
New combinations. Clistoabdominalis bene®ciens (Perkins,
1905) (Eudorylas) (BPBM); Cli. confusoides (Lamb, 1922)
(Eudorylas) (BMNH); Cli. eutrichodes (Perkins, 1906)
(Eudorylas) (BPBM); Cli. helluo (Perkins, 1905) (Eudorylas)
(BPBM); Cli. koebelei (Perkins, 1905) (Eudorylas) (BPBM);
Cli. macropygus (De Meijere, 1914) (Eudorylas) (ZMAN);
Cli. monas (Perkins, 1905) (Eudorylas) (BPBM); Cli. picrodes
(Perkins, 1905) (Eudorylas) (BPBM); Cli. reipublicae
(Walker, 1849) (Eudorylas) (BMNH); Cli. roralis (KerteÂsz,
1915) (Eudorylas) (type depository unknown); Cli. spinitibialis (Hardy, 1954) (Eudorylas) (MNRJ); Cli. trochanteratus
(Becker, 1900) (Eudorylas) (ZMHB).

Dasydorylas Skevington, gen.n. (Figs 1B,D, 2G, 3A,
5C, 7B,F, 8O,R)
Type species. Pipunculus eucalypti Perkins, 1905.
Etymology. From the Greek dasys, hairy, in reference to the
hairy appearance of most of these ¯ies. Dorylas is a commonly
used suf®x for pipunculid generic names and was the ®rst
name proposed for a big-headed ¯y genus (as Dorilas Meigen,
1800). It is formed from the greek dory, spear, and laos, army.
This is presumably in reference to the female ovipositors of
pipunculids. Masculine.
Diagnosis. Pterostigma present; notopleuron often with
dense bush of long setae (Fig. 3A); scutellum often with
well developed fringe of long setae (Fig. 3A); front femur
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Fig. 9. Strict consensus of the 540 most parsimonious cladograms. Branch support values are presented above each internode. Described species
are presented with previously accepted generic names in order to illustrate the problems with paraphyly within Eudorylini. Proposed new generic
limits are shown outside of the brackets. Species distributions are indicated with the following abbreviations: Af = Afrotropical, A =
Australasian, Nc = Nearctic, N = Neotropical, O = Oriental, P = Palaearctic.
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Fig. 10. One of 540 most parsimonious cladograms showing character distribution (output prepared using Clados). Generic names are presented
according to new combinations proposed in the text. Black hashes = forward changes; grey hashes = homoplasious changes, including reversals.
ã 2001 Blackwell Science Ltd, Systematic Entomology, 26, 421±452
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usually with rows of ventral spines (cf. Fig. 3E); femora
usually with posterodorsal row of long, black setae; distal tibial
spines present on front and mid tibiae; tegula usually with
cluster of setae (cf. Fig. 4G); sternites 3±5 often with posterior
row of bristles; tergite 6 usually with a dorsomedial cluster of
setae (Fig. 5C); tergite 7 usually with a hole at the ventral end
(Fig. 5C); syntergosternite 8 with membranous area; surstyli
usually turned up distally at 90° (Fig. 7B); subepandrial
sclerite usually with dense setae at connection with surstyli;
hypandrium often with cluster of anteromedial bristles
(Fig. 7B); phallic guide usually narrow, no wider than deep
(Fig. 7B,F); phallus tri®d; ejaculatory apodeme usually funnelshaped (Fig. 8O); sperm pump usually vase-shaped, with
lateral ¯ange around entire upper surface (Fig. 8O,R).
Comments. Dasydorylas is a cosmopolitan genus that is
recognizable only by a combination of characters, primarily
because of the character con¯ict generated by the enigmatic
basal members of the clade. Although the positions of Eu.
australinus and Eu. sp. 36 at the base of this lineage are poorly
supported (BrS 1), there is no evidence to suggest their
inclusion in any genus other than Dasydorylas. Molecular data
may provide useful insights into relationships such as these
that are not easily resolved using morphological data.
New combinations. Dasydorylas agamus (Perkins, 1905)
(Eudorylas) (BPBM); D. australinus (Kuznetzov, 1994b)
(Eudorylas) (ZIN); D. cinctus (Banks, 1915) (Eudorylas)
(MCZ); D. comitans (Perkins, 1905) (Eudorylas); (BPBM); D.
dolichostigmus (Perkins, 1905) (Eudorylas); (BPBM); D.
dorsalis (Hardy, 1950a) (Eudorylas) (MRAC); D. eucalypti
(Perkins, 1905) (Eudorylas); (BPBM); D. fallax (Perkins,
1905) (Eudorylas); (BPBM); D. horridus (Becker, 1897)
(Eudorylas) (SUEL); D. in®ssus (Hardy, 1968) (Eudorylas)
(ZMUC); D. lamellifer (Perkins, 1905) (Eudorylas) (BPBM);
D. monothrix (Hardy, 1968) (Eudorylas) (ZMUC); D.
nigripedes (Hardy, 1954) (Eudorylas) (MNRJ); D. orientalis
(Koizumi, 1959) (Eudorylas) (FAOU); D. quasidorsalis
(Hardy, 1961) (Eudorylas) (MRAC); D. setosilobus (Hardy,
1972b) (Eudorylas) (BPBM); D. setosus (Becker, 1908)
(Eudorylas) (ZMHB); D. sordidatus (Hardy, 1950a)
(Eudorylas) (MRAC).
Elmohardyia Rafael, 1987 (Figs 1C, 4J, 7C,I, 8P,Q)
Elmohardyia Rafael, 1987b: 37. Type species: Pipunculus
doelloi Shannon, 1927; by original designation.
Diagnosis. Pterostigma present; tegula with cluster of setae
(Fig. 4G); legs usually entirely yellow; scutellum occasionally
rugose on posterior third; tergite 6 visible in dorsal view
(Fig. 4J); sternite 6 in¯ated, bulging externally, with subapical
protuberance; tergite 7 reduced to wispy band; sternite 7 and
syntergosternite 8 partially to entirely fused; sternite 7 visible
dorsally (Fig. 4J); syntergosternite 8 with membranous area;
epandrium bulging on right ventral side (Fig. 4J); surstyli
usually markedly asymmetrical (Figs 1C, 7C); gonopods
usually asymmetrical, outer gonopod protruding (Fig. 7C);
phallic guide straight, usually with projection off right side

near base as long as main body of guide (Fig. 7C); phallus
single with subapical spine, apically swollen and membranous,
with ducts diverging from main tube in distal third (Fig. 7I);
ejaculatory apodeme funnel-shaped, usually with minute setae
on stem (Fig. 8P); sperm pump elongate with a single square
distal process (Fig. 8P,Q).
Comments. This distinctive genus with its bizarrely modi®ed
genitalia is restricted to the New World. Thirty-three of the
thirty-®ve species currently recognized are restricted to the
Neotropics. Elmohardyia arnaudi Rafael is primarily
Neotropical but occurs in the extreme southern U.S.A
(Arizona and Texas) whereas El. altantica Hough is widespread in the Nearctic. Further study of the Nearctic fauna will
likely result in the discovery of more species from that region.
We examined seventeen of the thirty-®ve species that are
currently described.
Eudorylas AczeÂl, 1940 (Figs 2A, 3E, 4H,L, 5D,E, 6A,G,I,
7G, 8E,F)
Eudorylas AczeÂl, 1940: 151. Type species: Cephalops opacus
FalleÂn, 1816; by original designation.
Metadorylas Rafael, 1987b: 35. Type species: Pipunculus
schreiteri Shannon, 1927, by original designation. Syn.n.
Diagnosis. Pedicel usually with very short bristles,
PW:DBL = 2.8±4.5:1, PW:VBL = 4±5:1, (Fig. 2A); pterostigma present; front femur usually with rows of ventral spines
(Fig. 3E); mid femur with posterodorsal row of setae reduced,
hardly distinguishable; distal tibial spines on front and mid
tibiae usually present; male tergite 5 asymmetrical,
T5R:T5L > 1.2 (cf. Fig. 1E); tergite 6 present as a broad
band, visible in dorsal view, often with a dorsomedial cluster
of setae (Fig. 5D,E); sternite 6 with distinctive ®n-shaped
subapical protuberance, usually in¯ated, enlarged internally
(Fig. 5D); tergite 7 not apparent, fused into syntergosternite 8
or absent; sternite 7 and syntergosternite 8 partially to entirely
fused; syntergosternite 8 usually with membranous area;
epandrium wrapping around dorsally such that S8 appears
divided in dorsal view (Fig. 4H); surstyli asymmetrical,
usually distinctively shaped, very broad proximally, usually
with distal ®ngers (Fig. 6A,I); gonopods asymmetrical, outer
gonopod protruding (Fig. 6A,I); phallus tri®d; ejaculatory
apodeme fan-shaped (Fig. 8E); sperm pump elongate with 2
distal tails (Fig. 8F).
Comments. Eudorylas has had a troubled history. AczeÂl
erected the genus on excellent grounds in 1940. He recognized
it by the following characters: propleuron bare, anal vein
present and well developed up to, or almost to, hind wing
margin, pterostigma present, medial vein without furcation and
without appendix (i.e. M2 absent), and ¯agellum larger than
pedicel, usually acuminate. The absence of a propleural fan is a
diagnostic character that was not noticed by earlier entomologists. Despite this, his descriptions are not detailed enough to
clarify the position of his Eudorylas with respect to related
genera. Examination of most of the European species of
Eudorylas upon which AczeÂl (1940) based the genic concept
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reveals that they are identical to Rafael's (1987b) concept of
Metadorylas (for example, Eu. abdominalis (Loew), Eu.
caudatus (Cresson), Eu. fuscipes (Zetterstedt), Eu. gratiosus
KerteÂsz, Eu. simulator (Collin), Eu. subjectus (Collin) and Eu.
subopacus (Loew)). The situation is further complicated
because the type species of Eudorylas, Eu. opacus (FalleÂn,
1816), is based on a misidenti®cation (Kuznetzov, 1995; Dunk
& Lauterer, 1997; Dunk, 1997; De Meyer & Skevington,
2001). AczeÂl (1940) designated Cephalops opacus FalleÂn
(1816) as the type species without studying the type specimens. He merely selected the oldest available name for the
type species from within Becker's (1897) and Cresson's (1910)
Group I and Sack's (1935) Group IV. The latter statement is
con®rmed in AczeÂl (1948): `Unter Exemplaren von 31 Arten,
die das Abdomen matt, das Randmal ausgefaÈrbt haben und in
die Becker'sche und Cresson'sche I., ferner in die Sack'sche
IV. Gruppe gehoÈren, war die Propleura stets kahl. Es ist
infolgedessen sehr wahrscheinlich, dass alle Arten mit matten
Abdomen und ausgefaÈrbten Randmal der Gattung Dorilas
Meig. s. lat., welche ich nicht untersuchen konnte, ebenfalls
hierher gehoÈren. Im Index sind diese als ``Eudor.?'' bezeichnet.' In the index (AczeÂl, 1948), opacus Fall. is indicated as
(Eudor.?), con®rming that AczeÂl did not see this species
(apparently not the type or any material identi®ed as such).
To maintain stability in nomenclature, Article 70(3) of the
Code requires the replacement of the type species for a genus
when the former is based on a misidenti®cation (International
Commission on Zoological Nomenclature, 1999). In response
to this, De Meyer & Skevington (2001) have appealed to the
International Commission on Zoological Nomenclature
(ICZN) to use its plenary powers to set aside all previous
®xations of type species for Eudorylas and to designate
Pipunculus fuscipes (Zetterstedt, 1844) as the type species.
Under Article 80 of the Code, existing usage must be
maintained until the ruling of the Commission is published
(International Commission on Zoological Nomenclature,
1999). Therefore, we cannot of®cially designate a new type
species for Eudorylas here. Instead of applying to the
Commission to change the type species for Eudorylas,
Kuznetzov (1995) proposed to synonymize Eu. opacus with
Microcephalops vestitus (Becker) and erect a new genus,
Neodorylas, to replace Eudorylas. The result is that the thirty
species previously recognized as Microcephalops became
Eudorylas and the 412 species of Eudorylas became
Neodorylas. Confusion reigns with these and the numerous
resultant changes to tribal taxonomy. If the Commission rules
in favour of designating Pipunculus fuscipes as the new types
species for Eudorylas, Neodorylas will be designated as a
junior synonym of Eudorylas. In the meantime, we recommend
that the name Neodorylas not be used.
Additional problems have faced Eudorylas since the recognition of AczeÂl's misidenti®cation. Dunk (1997) and Dunk &
Lauterer (1997) placed Eu. opacus into a new generic
combination (Microcephalops) without taking into consideration its type species status (i.e. without considering the
subsequent synonymy of the generic names). This action is
unjusti®ed and only serves to complicate the issue further.
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Eudorylas is a cosmopolitan genus. We have examined the
following species and are con®dent of their placement in
Eudorylas (in the sense of P. fuscipes, not C. opacus): Eu.
abdominalis (Loew), Eu. absonditus (Hardy), Eu. aculeatus
(Loew), Eu. aequus (Cresson), Eu. af®nis (Cresson), Eu.
anomalus (Hardy), Eu. arcanus Coe, Eu. arundani (Hardy),
Eu. caudatus (Cresson), Eu. chilensis Rafael, Eu. cruciator
(Perkins), Eu. decorus (Hardy), Eu. dominicensis Scarbrough
& Knutson, Eu. elephas (Becker), Eu. eremnoptera (Hardy),
Eu. excisus (Hardy), Eu. fascipes (Zetterstedt), Eu. fuscipes
(Zetterstedt), Eu. fuscitarsis (Adams), Eu. fustis Morakote &
Yano, Eu. hepaticolor (Becker), Eu. imperfectus (Becker), Eu.
inferus Collin, Eu. jenkinsoni Coe, Eu. kowarzi (Becker), Eu.
longifrons Coe, Eu. luteolus (Hardy), Eu. malaisei (Hardy),
Eu. mediterraneus De Meyer, Eu. mikenensis (Hardy), Eu.
minor (Cresson), Eu. montium (Becker), Eu. mutillatus
(Loew), Eu. obliquus Coe, Eu. obscurus Coe, Eu. occultus
(Hardy), Eu. pallidiventris (de Meijere), Eu. pannonicus
(Becker), Eu. phatnomus (Hardy), Eu. pusillus (Hardy), Eu.
restrictus Coe, Eu. rubrus (Hardy), Eu. schreiteri (Shannon),
Eu. scissus (Hardy), Eu. simulator (Collin), Eu. sinuosus
(Hardy), Eu. slovacus KozaÂnek, Eu. spinosus (Hardy), Eu.
subfascipes Collin, Eu. subjectus (Collin), Eu. subterminalis
(Collin), Eu. subvaralis (Hardy), Eu. terminalis (Thomson),
Eu. tucumanus (Shannon), Eu. unicolor (Zetterstedt), Eu.
uniformis (Brunetti), Eu. wittei (Hardy), Eu. zermattensis
(Becker), Eu. zonatus (Zetterstedt) and Eu. zonellus Collin.
New combinations. Eudorylas absonditus (Hardy, 1954)
(Metadorylas) (MNRJ); Eu. antillensis (Rafael, 1996) (Metadorylas) (CMNH); Eu. barueriensis (Hardy, 1965a)
(Metadorylas) (MZSP); Eu. boliviensis (Rafael, 1990a) (Metadorylas) (AMNH); Eu. caudatus (Cresson, 1910)
(Metadorylas) (MCZ); Eu. chilensis (Rafael, 1990a) (Metadorylas) (LEPG); Eu. concolor (Rafael, 1990a) (Metadorylas)
(DCMP); Eu. cornutus (Rafael, 1996) (Metadorylas) (CMNH);
Eu. cressoni (Johnson, 1919) (Metadorylas) (MCZ); Eu.
disgregus (Hardy, 1965b) (Metadorylas) (IMLA); Eu. dominicensis (Scarbrough & Knutson, 1989) (Metadorylas)
(USNM); Eu. ¯avitibia (Rafael, 1990a) (Metadorylas)
(LEPG); Eu. fritzi (Rafael, 1990a) (Metadorylas) (MZSP);
Eu. fuscitibia (Rafael, 1990a) (Metadorylas) (LEPG); Eu.
gratiosus (KerteÂsz, 1915) (Metadorylas) (SUEL); Eu. lepus
(Rafael, 1990a) (Metadorylas) (DCMP); Eu. occultus (Hardy,
1950b) (Metadorylas) (MZSP); Eu. pilosus (Rafael, 1996)
(Metadorylas) (CMNH); Eu. schreiteri (Shannon, 1927)
(Metadorylas) (USNM); Eu. simulator (Collin, 1931b) (Metadorylas) (BMNH); Eu. spinosus (Hardy, 1948) (Metadorylas)
(MCZ); Eu. subjectus (Collin, 1931a) (Metadorylas) (BMNH);
Eu. subopacus (Loew, 1866) (Metadorylas) (MCZ); Eu.
tucumanus (Shannon, 1927) (Metadorylas) (USNM); Eu.
youngi (Rafael, 1996) (Metadorylas) (CMNH).

Key to the world genera of extant Pipunculidae
This key is modi®ed from Albrecht (1990) and Hardy (1987).
Couplets identifying subgenera of Cephalops and
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Cephalosphaera were built from the phylogenetic matrix of De
Meyer (1994). Only males of Cephalops (Parabeckerias) and
Cephalops (Semicephalops) can currently be identi®ed. A key
to subgenera of Dorylomorpha is available in Albrecht (1990).
1.
±
2(1).
±
3(2).

±

4(3).
±
5(4).
±
6(3).
±
7(6).
±
8(7).
±
9(7).
±
10.
±
11(6).

Hind margin of eye deeply excised medially
(Fig. 1E,F). Nephrocerinae ............................. 2
Hind margin of eye straight or nearly so
(Fig. 1C,D) ................................................. 3
Wing with coloured pterostigma (cf. Fig. 1A); propleuron bare; ¯agellum obtuse (cf. Fig. 1B) .........
.......................................... Protonephrocerus
Wing without coloured pterostigma; propleuron with a
fan of long setae (cf. Fig. 2I); ¯agellum reniform
(Fig. 2F) ..................................... Nephrocerus
Ocellar bristles distinct (Fig. 2D); occiput very
narrow, scarcely projecting behind eyes (Fig. 2D);
head hemispherical (Fig. 2D); margin of mesonotum
and scutellum with strong bristles (Fig. 3C).
Chalarinae .................................................. 4
Ocellar bristles reduced or absent (cf. Fig. 2C);
occiput swollen and plainly visible in lateral view
(cf. Fig. 2C); head spherical (cf. Fig. 2C); margin of
mesonotum and scutellum without strong bristles
(cf. Fig. 2A,B). Pipunculinae ........................... 6
Wing venation incomplete, cell M open, cross vein
dm-cu absent, vein m reduced (Fig. 4D).... Chalarus
Wing venation complete, m and dm-cu present, cell M
closed (Fig. 1A) ........................................... 5
Vein M2 present (Fig. 1A); femora without ventral
protuberances .................................... Verrallia
Vein M2 absent (cf. Fig. 4E), femora usually with
ventral protuberances (Fig. 3H) ........ Jassidophaga
Propleuron with a fan of setae (cf. Fig. 2I) .......... 7
Propleuron bare.......................................... 11
Frons swollen (Fig. 2B,H); face narrowed (Fig. 2H);
discal medial cell not expanded medially (Fig. 4C).
Microcephalopsini......................................... 8
Frons not swollen (cf. Fig. 2C,G); face not narrowed
(cf. Fig. 2G); discal medial cell expanded medially
(cf. Fig. 4A)................................................ 9
Third costal section with additional cross vein at least
on one wing (Fig. 4C).......................... Collinias
Third costal section without additional cross vein (cf.
Fig. 4E) .................................. Microcephalops
At least anterior portion of scutum evenly setose
(Fig. 3B). Pipunculini ....................... Pipunculus
Setae on thorax restricted to 2 dorsocentral rows and
scattered
setae
along
margins
(Fig. 3A).
Cephalopsini ............................................ 10
Vein M2 present (cf. Fig. 1A). Cephalosphaera......
............................................................. 20
Vein M2 absent (Fig. 4E). Cephalops ............... 21
Abdominal tergites (except tergite 1) shining, entirely
undusted; abdomen elongate and clavate, widening
distally (Fig. 4N). Tomosvaryellini (in part) ..........
.............................................. Dorylomorpha

±

12(11).
±
13(12).
±

14(13).

±

15(14).

±

16(15).

±

17(16).

Abdominal tergites usually with at least some grey or
brown dusting laterally; abdomen shorter and not
distinctly clavate, usually widest at middle (Figs 1E,
4H,I,J,M) ................................................. 12
Wing without coloured pterostigma (Fig. 4B); crossvein r-m usually situated at about middle of cell M
(Fig. 4B). Tomosvaryellini (in part) .. Tomosvaryella
Wing usually with coloured pterostigma, if coloured
pterostigma absent then cross-vein r-m in basal third
of cell M (cf. Fig. 4A). Eudorylini .................. 13
Basal third of wing dark brown (Fig. 4A); crossvein
dm-Cu curved (Fig. 4A); hind tarsi ¯attened
(Fig. 3I) ...................................... Amazunculus
Wing either entirely hyaline or all dark brown;
crossvein dm-Cu straight (cf. Fig. 4B); hind tarsi
usually cylindrical (cf. Fig. 3H), ¯attened only in a
few species of Claraeola .............................. 14
Hind tibia with erect anteromedial setae over half
length of tibia (Fig. 3G); lateral fan of tergite 1
expanded into a patch of setae (Fig. 4I,K); phallus of
male with subapical protuberance covered with
specialized scalelike setae (Figs 6B,C, 8A,D) ........
.................................................... Claraeola
Hind tibia with 0±4 erect anteromedial setae only (cf.
Fig. 3F,I); lateral fan of tergite 1 restricted to one row
of setae in all genera except Allomethus (Fig. 4H,L);
phallus of male without subapical protuberance and
without specialized scalelike setae ................... 15
Lateral fan absent or minuscule on tergite 1 (Fig. 1E);
hypandrium and epandrium of male connected on left
side by a wide sclerotized sheet; hypandrium de¯ected
left at nearly 90° to phallic guide (Fig. 1F); hypandrial
apodeme usually laterally compressed into a single,
wide sheet (Figs 7D, 8J); ejaculatory apodeme large,
with a swollen basal rosette (Fig. 1F); sperm pump
sclerotized, cylindrical (Figs 1F, 8I,J) ..................
.......................................... Clistoabdominalis
Lateral fan present and well developed on tergite 1
(Fig. 4H); hypandrium and epandrium of male connected on left side by a narrow sclerotized post;
hypandrium not de¯ected to side (cf. Fig. 4A); sperm
pump membranous, without hypandrial apodeme
connecting it with hypandrium; ejaculatory apodeme
and sperm pump not as above ........................ 16
Wing dark brown and abdomen with long lateral
setae, much longer than setae on dorsum of abdomen
(Fig. 4M); phallus with hooks at apices and a carpet of
setae laterally (Fig. 8C); ejaculatory apodeme linear
(cf. Fig. 8H)................................... Allomethus
Wing hyaline in all but Basileunculus and a few
Elmohardyia, these genera always with short abdominal setae that are the same length laterally and
dorsally (only some Dasydorylas possess long lateral
setae like Allomethus); male with no apical hooks or
lateral carpet of setae on phallus; ejaculatory apodeme
never linear............................................... 17
Hind tibia with erect anteromedial setae (cf.
Fig. 3F) ................................................... 18
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±
18(17).

±

19(17).

±

20(10).
±

21(10).
±
22(21).
±
23(22).
±

Hind tibia with no outstanding anteromedial setae (cf.
Fig. 3I) .................................................... 19
Distal tibial spines absent (cf. Fig. 3I); third costal
section of wing very long (C4:C3 < 0.5:1); abdominal
tergites 2±4 with narrow silver band of pruinosity
along posterior edges, broken in centre; surstyli shape
rectangular (Fig. 6E); phallus single, membranous,
swollen distally (Fig. 7J); ejaculatory apodeme shaped
like a ball on a stem (Fig. 7J) .......... Basileunculus
Distal tibial spines present on fore and mid tibiae
(Fig. 3E); third costal section of wing moderate length
(C4:C3 > 0.5:1); abdominal tergites 2±4 not as above;
surstyli shape variable, but never as above; phallus
tri®d, entirely sclerotized (Fig. 7F); ejaculatory apodeme not as above .......................... Dasydorylas
Tegula with 0±2 setae (Fig. 4F); most species with
short bristles on pedicel (PW:VBL > 2.5 : 1) (cf.
Fig. 2A); males of most species with S8 appearing
divided dorsally (due to epandrium wrapping around
dorsally) (Fig. 4H); tergite 5 of males usually
asymmetrical (Fig. 4H); tergite 6 present as a broad
band (Fig. 5D,E); tergite 7 absent or fused to S8;
phallus sclerotized, not apically swollen (Figs 6A,
7G); ejaculatory apodeme fan-shaped (Fig. 8E);
sperm pump elongate with 2 distal tails
(Fig. 8F) ......................................... Eudorylas
Tegula with a cluster of setae (cf. Fig. 4G); at least
ventral bristles of pedicel long (PW:VBL < 2 : 1) (cf.
Fig. 1B); S8 of males always appearing entire,
epandrium clearly separate and bulging out on right
(Fig. 4J); tergite 5 of males symmetrical (Fig. 4J);
tergite 6 present as a broad band and a separate right
lateral plate (cf. Fig. 5G); tergite 7 distinct; phallus
apically swollen, membranous (Fig. 7I); ejaculatory
apodeme mushroom-shaped (Fig. 8P); sperm pump
elongate with a single square distal process (Fig. 8Q)
................................................ Elmohardyia
Hind tibia with comb of longer setae apically; male
with membranous area not enlarged ....................
..................... Cephalosphaera (Cephalosphaera)
Hind tibia without comb of longer setae apically; male
with membranous area of S8 reaching epandrium and
almost reaching tergum 5.................................
................. Cephalosphaera (Neocephalosphaera)
Anal vein missing (Fig. 4E); ejaculatory apodeme
bottle-shaped (Fig. 8L) ........ Cephalops (Beckerias)
Anal vein present (cf. Figure 4A); ejaculatory apodeme not as above ...................................... 22
Tibiae with strong median and apical spines; abdomen
long and narrow ............... Cephalops (Cephalops)
Tibiae lacking strong median and apical spines;
abdomen broad and shortened ........................ 23
Male with membranous area not enlarged; apical part
of phallic guide strongly broadened ....................
............................... Cephalops (Parabeckerias)
Male with membranous area of S8 reaching epandrium; phallic guide not as above.......................
.............................. Cephalops (Semicephalops)
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Appendix 1. Voucher material for species examined.
Allomethus brimleyi Hardy, Y holotype, JSS#6933, 1Y paratype,
JSS#6934 (SEMC); Al. catharinensis Rafael, 1Y paratype,
JSS#7956 (INPA); Al. rotundicornis (Hardy), 1Y, JSS#4461
(BPBM); Y holotype, JSS#6935 (MNRJ); 2Y, JSS#7957-8
(INPA); Al. sp. 27, 2Y, JSS#2151, 4523 (UQIC).
Amazunculus besti Rafael, 1Y, JSS#7917, Y holotype, JSS#7941, 1X
paratype, JSS#7942 (INPA); Am. claripennis Rafael & Rosa, 1X
paratype, JSS#7939, Y holotype, JSS#8312 (INPA); Am. platypodus (Hardy), 1Y, JSS#7959 (INPA).
Basileunculus aliceae Rafael, 1X paratype, JSS#6961, 1Y paratype,
JSS#6962 (MNRJ); 2Y paratypes, JSS#7952-3, 1X paratype,
JSS#7954, 1Y, JSS#7955 (INPA); B. interruptus (Malloch), 1Y
paratype, JSS#6960 (USNM); B. rex (Curran) 1X, JSS#6963, 2Y,
JSS#6964-5 (MNRJ); 2Y, JSS#7949-50, 1X, JSS#7951 (INPA).
Cephalops cochleatus De Meyer & Grootaert, 1Y, 1X, JSS#732, 1Y,
JSS#3854 (UQIC).
Claraeola adventitia (KerteÂsz), 1Y, JSS#4462, 1X, JSS#4463
(BMNH); Cla. amica (KozaÂnek & Kwon, 1991), 1Y, JSS#6970
(SNMC); Cla. anorhaeba (Hardy), Y holotype, JSS#6936, X allotype, JSS#6937 (ZMUC); Cla. celata (Hardy), 1Y paratype,
JSS#6129 (BPBM); Cla. francoisi (Hardy), Y holotype, JSS#6858
(ISNB); Cla. gigantea (Hardy), 1Y paratype, JSS#4466, 1X paratype, JSS#4467 (BPBM); Cla. gigas (KerteÂsz), 2Y, JSS#6971-2
(SNMC); Cla. halterata (Meigen), 1Y, JSS#4442 (BMNH); Cla.
hylaea (Perkins), 2Y, JSS#792, 7653, 1X, JSS#7656 (UQIC); Cla.
melanostola (Becker), 1Y, JSS#4439, 2X, JSS#4440-1 (ZMAN);
Cla. nigripennis (Hardy), Y holotype, JSS#6859, 1Y, JSS#6860
(ISNB); 1X, JSS#6966 (BPBM); Cla. spinosa (KozaÂnek & Kwon,
1991), 1Y paratype, JSS#6974 (SNMC); Cla. sp. 1, 1Y, JSS#6973
(SNMC); Cla. sp. 24, 2Y, JSS#1446, 1472 (UQIC); Cla. sp. 40,
2Y, JSS#81, 232, 1X, JSS#930 (UQIC); Cla. sp. 57, 1X, JSS#137,
1Y, JSS#290 (ANIC); 1X, JSS#519 (QDPC); Cla. sp. 65, 1Y,
JSS#627 (AMS).
Clistoabdominalis bene®ciens (Perkins), 1X, JSS#111 (ANIC); 1Y,
JSS#4235 (UQIC); 1Y syntype, JSS#4251, 1X syntype, JSS#4300
(BMNH); Cli. confusoides (Lamb), 1Y, JSS#4472, 1X, JSS#4473
(BMNH); 2Y, JSS#6136-7, 2X, JSS#6138-9 (ISNB); Cli. eutrichodes (Perkins), 1Y, JSS#4148, 1X, JSS#4149 (ZMAN); Cli. helluo (Perkins), 1Y, JSS#1710 (UQIC); 1X, JSS#3563 (BPBM); 1Y,
JSS#4178 (ZMAN); Cli. koebelei (Perkins), 1X, JSS#3564
(BPBM); 1X, JSS#4160 (ZMAN), 2Y, JSS#746, 753 (UQIC); Cli.
macropygus (de Meijere), 6Y, JSS#6608-13 (BPBM); 1Y
JSS#6614, 2X, JSS#6615-6 (BMNH); Cli. monas (Perkins), 2Y,
JSS#413, 417 (UQIC); Cli. roralis (KerteÂsz), 3Y, JSS#6729-31,
2X, JSS#6732-3 (BPBM); Cli. trochanteratus (Becker), 1Y,
JSS#4454, 1X, 4455 (BMNH); 1X, JSS#272, 1Y, JSS#273
(ANIC); 1Y, JSS#3777 (UQIC); Cli. sp. 3, 3Y, JSS#32-4 (UQIC);
Cli. sp. 5, 2Y, JSS#4588, 4596 (UQIC), 2X, JSS#470-1, (QDPC);
Cli. sp. 13A, 2Y, JSS#452, 4366, 1X, 1085 (UQIC); Cli. sp. 13B,
2Y, JSS#4070-1 (UQIC); Cli. sp. 13C, 2Y, JSS#1450, 2890
(UQIC); Cli. sp. 16, 2Y, JSS#786, 4531 (UQIC); Cli. sp. 18B, 2Y,
JSS#2915, 3053 (UQIC); Cli. sp. 18C, 2Y, JSS#1733, 2992
(UQIC); Cli. sp. 18D, 1Y, JSS#4444 (MVMA); Cli. sp. 18E, 2Y,
JSS#2031, 2092 (UQIC); Cli. sp. 19, 1Y, JSS#72 (QM); 1Y,
JSS#3790 (UQIC); Cli. sp. 20, 2Y, JSS#762, 3964 (UQIC); Cli.
sp. 23, 1Y, JSS#489 (QDPC); 1Y, JSS#575 (AMS); Cli. sp. 25,
2Y, JSS#2190, 2772 (UQIC); Cli. sp. 26A, 2Y, JSS#1079, 2598
(UQIC); Cli. sp. 30B, 2Y, JSS#7488-9 (UQIC); Cli. sp. 31, 2Y
JSS#1081, 4551 (UQIC); Cli. sp. 39, 2Y, JSS#4652, 4654 (UQIC);
Cli. sp. 43, 1Y, JSS#4446 (MVMA); 1Y; JSS#4548 (UQIC); Cli.
sp. 51, 1X, JSS#4702, 1Y, JSS#4703 (UQIC); Cli. sp. 54, 2Y,

JSS#7418, 7421 (UQIC); Cli. sp. 61A, 2Y, JSS#335, 338 (ANIC);
Cli. sp. 61B, 1Y, JSS#4026 (GDCB); Cli. sp. 64, 1Y, JSS#3136
(UQIC).
Collinias sp., 3Y, JSS#2395, 4823-4, 1X, JSS#4830 (UQIC).
Dasydorylas australinus (Kuznetzov), 2Y, JSS#672, 4514, 1X,
JSS#4538 (UQIC); D. cinctus (Banks), 1Y, JSS#6131, 1X,
JSS#6132 (BPBM); D. dorsalis (Hardy), 1Y, JSS#6149 (BPBM);
D. horridus (Becker), 2Y, JSS#4470, 6938, 1X, JSS#4471
(ZMAN); D. in®ssus (Hardy), Y holotype, JSS#6521, X allotype,
JSS#6522 (ZMUC); D. monothrix (Hardy), 1Y, JSS#6644
(BPBM); 1X, JSS#6645 (BMNH); Y holotype, JSS#6646, X allotype, JSS#6647, 2X paratypes, JSS#6648-9 (ZMUC); D. nigripedes
(Hardy), 2Y, JSS#6664-5 (BPBM); D. orientalis (Koizumi), 3Y,
JSS#6704, 6706, 6712, 3X, JSS#6705, 6710-1 (BPBM); D. quasidorsalis (Hardy), 1Y paratype, JSS#6721, 1X paratype, JSS#6722
(BPBM); D. setosilobus (Hardy), 1Y paratype, JSS#6750
(BMNH); D. setosus (Becker), 1Y JSS#4476, 6939 (BMNH); D.
sordidatus (Hardy), Y holotype, JSS#6757 (MRAC); 1Y,
JSS#6980, 1X, JSS#6981 (BPBM); D. sp. 6, 2Y, JSS#48, 50, 1X,
JSS#51 (UQIC); D. sp. 7, 2Y, JSS#181, 194 (ANIC); D. eucalypti
(Perkins), 1Y, 1X in copula, JSS#782, 1Y, JSS#946 (UQIC); D.
lamellifer (Perkins), 1Y syntype, JSS#4313, 1X syntype, JSS#4315
(BMNH); 1Y, JSS#7141 (UQIC); D. dolichostigmus (Perkins), 1Y,
JSS#818, 1Y, 1X in copula, JSS#3851 (UQIC); D. sp. 29C, 2Y
JSS#4396-7 (UQIC); D. sp. 29D, 1Y, JSS#3694, 1X, JSS#3697
(CAS); D. sp. 29F, 1Y, JSS#929 (SAM); 1Y, JSS#3095 (UQIC);
D. sp. 33, 1X syntype, JSS#4312 (BMNH); D. sp. 36, 2Y,
JSS#372, 396 (UQIC); D. sp. 37A, 1X, JSS#331, 2Y, JSS#354,
357 (ANIC); D. sp. 37B, 2Y, JSS#597, 614 (AMS); D. sp. 37C,
1Y, JSS#68 (QDPC); 1Y, JSS#4023 (GDCB); D. sp. 37D, 1Y,
JSS#551 (UQIC); D. sp. 44, 1Y, JSS#64 (UQIC); 1X, JSS#112,
1Y, JSS#169 (ANIC); D. sp. 45, 1Y, JSS#501, 1X, JSS#502
(QDPC); D. sp. 46, 1Y, JSS#628, 1X, JSS#635 (AMS); 1Y,
JSS#4028 (GDCB); D. sp. 47A, 3Y, JSS#83-5, 1X, JSS#91
(QDPC); D. sp. 47B, 2Y JSS#651, 653 (AMS); D. sp. 47C, 2Y,
JSS#229-30 (ANIC); D. sp. 55, 1Y, JSS#655 (AMS); 1Y,
JSS#4782 (UQIC); D. sp. 56, 1Y, JSS#3918 (INHS); D. sp. 58,
1Y, JSS#43 (QDPC); 1Y, JSS#7737 (UQIC); D. sp. 60, 2Y,
JSS#107, 115 (ANIC); D. sp. 69, 1Y, JSS#3135 (UQIC); 1Y,
JSS#6505 (QM); D. sp. 70, 1Y, JSS#608 (AMS); D. sp. 71, 1Y,
JSS#66 (QDPC).
Dorylomorpha (Dorylomyia) sp., 1X, JSS#3662, 2Y JSS#3663, 6969
(DEBU).
Elmohardyia argyrogaster Rafael, 2Y paratypes JSS#7918-9 (INPA);
El. arnaudi Rafael, 2Y paratypes, JSS#7920-1, 1X paratype,
JSS#7922 (INPA); El. atlantica (Hough), 4Y, JSS#4459, 6866,
6875-6, 3X, JSS#6867, 6889-90 (DEBU); 1Y, JSS#6861, 1X,
JSS#6862 (CNC); 1Y, JSS#6940, 1X, JSS#6941 (BPBM); El. circulus Rafael, Y holotype, JSS#7923, 1Y paratype, JSS#7924
(INPA); El. congruens (Hardy), 1Y paratype, JSS#6942 (USNM);
2Y, JSS#7925-6 (INPA); El. doelloi (Shannon), 2Y, JSS#4468,
6898, 2X, JSS#4469, 6897 (BPBM); 1Y paratype, JSS#6943
(USNM); 1Y, JSS#7938 (INPA); El. guimaraesi Rafael, 1Y paratype, JSS#7940 (INPA); El. inepta (Hardy), 1Y paratype,
JSS#6899 (BPBM); El. lanei (Hardy), 1Y paratype, JSS#6900
(BPBM); El. lindneri (Collin), 1Y, JSS#6944, 1X, JSS#6945
(BPBM); El. papaveroi Rafael, 1X paratype, JSS#6946, 1Y paratype, JSS#6947 (MNRJ); 2Y paratypes, JSS#7943-4, 1X paratype,
JSS#7945 (INPA); El. praecipua Rafael & Rosa, Y holotype,
JSS#7946, 1X paratype, JSS#7947, 1Y paratype, JSS#7948
(INPA); El. reversa Rafael, 2Y paratypes JSS#7927-8 (INPA); El.
roraimensis Rafael & Rosa, 3Y, JSS#7929-31, 1X, JSS#7932
(INPA); El. scoliostylis (Hardy), 1Y, JSS#6901 (BPBM); El. spa-
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tulata Rafael, Y holotype, JSS#7933, 1Y paratype, JSS#7934, 1X
paratype, JSS#7935 (INPA); El. subnitella (Hardy), 1Y, JSS#7936,
1X, JSS#7937 (INPA).
Eudorylas abdominalis (Loew), 2Y, JSS#6975, 6978 (BPBM); 1Y,
JSS#6976, 1X, JSS#6977 (BMNH); Eu. absonditus (Hardy), 2Y,
JSS#6902-3, 1X, JSS#6904 (BPBM); Eu. acroacanthus (Hardy), X
holotype, JSS#6112 (ZMUC); Eu. acroapex (Hardy), 1Y paratype,
JSS#6095 (BPBM); Eu. aculeatus (Loew), 1Y, JSS#6098
(BMNH); Eu. adunatus (Hardy), 1Y paratype, JSS#6096 (BPBM);
Eu. aequus (Cresson), 1Y, JSS#4464, 1X, JSS#4465 (BPBM); 1Y,
JSS#6099 (CNC); 1X, JSS#6100 (DEBU); 1Y, JSS#6959 (KSUC);
Eu. af®nis (Cresson), 2Y, JSS#6101-2, 1X, JSS#6103 (BPBM);
1X, JSS#6104 (KSUC); 2Y, JSS#6105-6, 1X, JSS#6107, 1Y, 1X,
in copula, JSS#6108 (CNC); Eu. albucus (Hardy), Y holotype,
JSS#6113, X allotype, JSS#6114 (ZMUC); Eu. alternatus
(Cresson), 1Y, JSS#6109, 1X, JSS#6110 (KSUC); Eu. amuscarium
(Hardy), 1Y paratype, JSS#6097, 1X paratype, JSS#6111 (BPBM);
Eu. anomalus (Hardy), 2Y paratypes JSS#6115-6 (BPBM); Eu.
aptus (Hardy), 1Y paratype, JSS#6117, 1X paratype, JSS#6118
(BPBM); Eu. aquavicinus (Hardy), 1Y, JSS#6119, 1X, JSS#6120
(BPBM); Eu. arundani (Hardy), 1Y paratype, JSS#6121 (BPBM);
Eu. barrettoi (Hardy), 1Y paratype, JSS#6122 (BPBM); Eu. barueriensis (Hardy), 1Y paratype, JSS#6905 (BPBM); Eu. bidactylus
(Hardy), 1Y paratype, JSS#6123 (BPBM); Eu. burmanicus
(Hardy), 2Y paratypes, JSS#6124-5, 1X paratype, JSS#6126
(BPBM); Eu. buscki (Malloch), Y holotype, JSS#6127 (BPBM);
Eu. caudatus (Cresson), 1Y, JSS#6906, 1X, JSS#6907 (BPBM);
1Y, JSS#6908 (KSUC); Eu. chilensis (Rafael), 1X paratype,
JSS#6909, 1Y paratype, JSS#6910 (BMNH); Eu. ciliatus (de
Meijere), 1Y, JSS#6130 (ZMUC); Eu. cinerascens (Perkins), 1X,
JSS#3515, 2Y, JSS#3516, 3521 (BPBM); Eu. comparatus (Hardy),
2Y paratypes, JSS#6133-4, 1X paratype, JSS#6135 (BPBM); Eu.
curvatus (Hardy), 2Y, JSS#6140-1 (BPBM); Eu. decorus (Hardy),
1Y paratype, JSS#6143 (BPBM); Eu. denotatus (Hardy), 1Y paratype, JSS#6144, 1X paratype, JSS#6145 (BPBM); Eu. devius
(Hardy), 1Y paratype, JSS#6146 (BPBM); Eu. dextratus (Hardy),
1Y paratype, JSS#6147 (BPBM); Eu. disgregus (Hardy), 2Y paratypes, JSS#6911-2 (BPBM); Eu. diversus (Hardy), 1Y paratype,
JSS#6148 (BPBM); Eu. dominicensis (Scarbrough & Knutson), 1Y
paratype, JSS#6948, 1X paratype, JSS#6950 (BPBM); 1X paratype, JSS#6949, 1Y paratype, JSS#6951 (BMNH); Eu. dorsispinosus (Hardy), 1Y paratype, JSS#6150, 1X paratype, JSS#6152
(BPBM); 1Y paratype, JSS#6151, 1X paratype, JSS#6153
(BMNH); Eu. dumicolus (Hardy), 1Y paratype, JSS#6154
(BPBM); Eu. elephas (Becker), 1Y, JSS#6155 (ISNB); 1Y,
JSS#6979 (SNMC); Eu. eremnoptera (Hardy), 1Y paratype,
JSS#6156 (BPBM); Eu. excisus (Hardy), 1Y, JSS#6157 (BPBM);
Eu. facetus (Hardy), 1Y paratype, JSS#6167 (BPBM); Eu. fascipes
(Zetterstedt), 2Y, JSS#6158-9, 1X, JSS#6165 (ZMAN); 3Y,
JSS#6160-2, 1X JSS#6166 (BMNH); 1Y, JSS#6163, 1X,
JSS#6164 (SNMC); Eu. ®licornis (Brunetti), 1Y, JSS#6168
(BPBM); Eu. furvulus Collin, 1X, JSS#6169 (BPBM); Eu. fuscipes
(Zetterstedt), 2Y, JSS#4443, 6956, 2X, JSS#6175, 6957 (ZMAN);
2Y, JSS#6170, 6172, 1X, JSS#6171 (BPBM); 1X, JSS#6173, 1Y,
JSS#6174 (SNMC); 1X, JSS#6176 (CNC); Y lectotype, JSS#8084,
3Y paralectotypes, JSS#8085, 8087-8, 1Y, 1X paralectotypes in
copula, JSS#8086, 1X paralectotype, JSS#8089 (MZLU); Eu. fuscitarsis (Adams), 1Y, JSS#6177 (BPBM); Eu. fusculus
(Zetterstedt), 1Y, JSS#6178, 1X, JSS#6179 (BPBM); 2Y,
JSS#6180-1, 2X, JSS#6182-3 (ZMAN); Eu. fustis Morokote &
Yano, 2Y, JSS#6184-5 (SNMC); Eu. garambensis (Hardy), 1X,
JSS#6186, 1Y, JSS#6187 (BPBM); Eu. ghesquierei (Hardy), 1Y,
JSS#6188 (BPBM); Eu. golbachi (Hardy), 1Y paratype, JSS#6189
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(BPBM); 1Y paratype, JSS#6190 (BMNH); Eu. gomesi (Hardy),
1Y, JSS#6191 (BPBM); Eu. horridus (Becker), 2Y, JSS#6197-8
(SNMC); 2Y, JSS#6199-200, 2X, JSS#6202-3 (BMNH); 1X,
JSS#6201 (BPBM); Eu. huachucanus (Hardy), 1Y, JSS#6204, 1X
paratype, JSS#6205 (BPBM); Eu. imperfectus (Becker), 1Y,
JSS#6206, 1X, JSS#6207 (SNMC); Eu. indivisus (Hardy), 1Y
paratype, JSS#6209 (BPBM); Eu. inferus Collin, 2Y, JSS#6210-1,
1X, JSS#6519 (ZMAN); 1Y, JSS#6516, 1X, JSS#6520 (BMNH);
1Y, JSS#6518 (SNMC); Eu. javanensis (de Meijere), 5Y,
JSS#6523-7, 2X, JSS#6528-9 (BPBM); Eu. jenkinsoni Coe, 2Y,
JSS#6559-60, 2X, JSS#6561-2 (BMNH); Eu. kansensis (Hardy),
2Y, JSS#6563, 6566 (BPBM); 1X, JSS#6564 (KSUC); Eu.
kowarzi (Becker), 2Y, JSS#4449-50, 1X, JSS#4451 (ZMAN); Eu.
lautus (Hardy), 1Y paratype, JSS#6567, 1X paratype, JSS#6568
(BPBM); Eu. lentiger (KerteÂsz), 1Y, JSS#6569, 1X, JSS#6570
(BPBM); 1Y, JSS#6571 (BMNH); Eu. loewii (KerteÂsz), 1X,
JSS#6572, 1Y, JSS#6573 (BMNH); 1Y, JSS#6574, 1X, JSS#6575
(KSUC); 2Y, JSS#6576-7, 2X, JSS#6586-7 (DEBU); Eu. longifrons Coe, 2Y, JSS#6594-5, 2X, JSS#6596-7 (ZMAN); 1X,
JSS#6598 (CNC); 2Y, JSS#6599-6600, 6605, 2X, JSS#6601-2,
6606 (BMNH); 1Y, JSS#6603, 1X, JSS#6604 (SNMC); Eu. luteolus (Hardy), 1X paratype, JSS#6607 (BPBM); Eu. major
(Brunetti), 1Y paratype, JSS#6617 (BMNH); Eu. malaisei (Hardy),
1Y paratype, JSS#6618, 1X paratype, JSS#6619 (BPBM); Eu.
mediterraneous De Meyer, 1Y paratype, JSS#6621 (BMNH); Eu.
megacanthus (Hardy), 1Y, JSS#6622 (BPBM); Eu. mikenensis
(Hardy), 1X, JSS#6623, 1Y, JSS#6624 (BPBM); Eu. minor
(Cresson), 1X, JSS#6625, 1Y, JSS#6626 (BPBM); 3Y, JSS#66279, 1X, JSS#6630 (KSUC); 2X, JSS#6631, 6634, 2Y, JSS#6632-3
(TAMU); 2Y, JSS#6638, 6640, 1X, JSS#6639 (CNC); Eu. montium (Becker), 2Y, JSS#6650-1, 1X, JSS#6652 (ZMUC); 1X,
JSS#6653 (ZMAN); 2Y, JSS#6654-5, 1X, JSS#6656 (BMNH);
1X, JSS#6658, 1Y, JSS#6659 (SNMC); Eu. mutillatus (Loew),
2Y, JSS#6192-3, 2X, JSS#6194-5 (ZMAN); 2Y, JSS#3527, 3583,
1X, JSS#3532 (BPBM); 1Y, JSS#4058 (UQIC); Eu. natalensis
(Hardy), 1Y, JSS#6661 (BPBM); Eu. nevadaensis (Hardy), 1X,
JSS#6662, 1Y paratype, 6663 (BPBM); Eu. nigripes (Loew), 2Y,
JSS#6666-7, 1X, JSS#6670 (BPBM); 1Y, JSS#6668, 1X,
JSS#6671 (KSUC); Eu. obliquus Coe, 1Y, JSS#6673, 2X,
JSS#6674-5 (ZMAN); 1Y paratype, JSS#6676, 2X, JSS#6677,
6679, 2Y, JSS#6678, 6680 (BMNH); 1Y, JSS#6681, 1X,
JSS#6682 (SNMC); Eu. obscurus Coe, 2Y, JSS#6683-4, 2X,
JSS#6685-6 (ZMAN); 1X, JSS#6687, 1Y, JSS#6688 (CNC); 4Y,
JSS#6689-91, 6693, 2X, JSS#6692, 6694 (BMNH); 1Y, JSS#6695,
1X, JSS#6696 (SNMC); Eu. occultus (Hardy), 1Y, JSS#6913
(BPBM); Eu. opacus (FalleÂn), 1Y, JSS#6697, 1X, JSS#6698
(BPBM); Eu. opiparus (Hardy), 2Y, JSS#6699-700, 1X, JSS#6701
(BPBM); Eu. pallidiventris (de Meijere), 1Y, JSS#6714, 1X,
JSS#6715 (BPBM); Eu. pannonicus (Becker), 1Y, JSS#4452, 1X,
JSS#4453 (BMNH); Eu. partitus (Hardy), 1Y paratype, JSS#6716
(BPBM); Eu. pectitibialis (Hardy), 1Y, JSS#6717 (BPBM); Eu.
phatnomus (Hardy), 1Y, JSS#6718, 1X, JSS#6719 (BPBM); Eu.
pusillus (Hardy), 1Y, JSS#6720 (BPBM); Eu. remiformis (Hardy),
1Y paratype, JSS#6728 (BPBM); Eu. reipublicae (Walker), 2Y,
JSS#6723-4, 1X, JSS#6725 (BPBM); 1X, JSS#6726, 1Y,
JSS#6727 (CNC); Eu. restrictus Coe, 1Y paratype, JSS#6967, 1Y,
JSS#6968 (BMNH); Eu. rubrus (Hardy), 1X, JSS#6738, 1Y paratype, JSS#6739, Y holotype, JSS#6740 (MRAC); Eu. ruralis
(Meigen), 2Y, JSS#6741-2, 2X, JSS#6743-4 (ZMAN); 1Y,
JSS#6745 (BMNH); 1Y, JSS#6746 (SNMC); Eu. schreiteri
(Shannon), 1Y cotype, JSS#6952 (USNM); 2Y, JSS#6953-4, 1X,
JSS#6955 (BPBM); Eu. scissus (Hardy), 1Y paratype, JSS#6748,
1X paratype, JSS#6749 (BPBM); Eu. similis (Hardy), 1Y,
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JSS#6751 (BPBM); Eu. simulator (Collin), 1Y, JSS#6914, 1X,
JSS#6915 (BMNH); Eu. sinuosus (Hardy), 1X, JSS#6752, 1Y,
JSS#6753 (BPBM); 1Y, JSS#6754 (MRAC); Eu. slovacus
KozaÂnek, 1Y paratype, JSS#6755, 1X, JSS#6756 (SNMC); Eu.
spinitibialis (Hardy), 2Y, JSS#6759, 6761, 1X, JSS#6760
(BPBM); Eu. spinosus (Hardy), 2Y, JSS#6916-7, 1X, JSS#6918
(BPBM); Eu. stainsi (Hardy), 1Y, JSS#6762, 1X, JSS#6763
(BPBM); Eu. stigmaticus (Malloch), 1Y paratype, JSS#375, 1X
paratype, JSS#6765 (CNC); 1Y, JSS#6764, 1X, JSS#6766
(BMNH); Eu. subfascipes Collin, 2Y, JSS#6767, 6770, 1X,
JSS#6768 (SNMC); 1Y, JSS#6769 (CNC); 2Y, JSS#6771-2, 2X,
JSS#6775, 6775 (ZMAN); 2Y, JSS#6773-4, 1X, JSS#6776
(BMNH); Eu. subjectus (Collin), 1Y, JSS#6919 (BPBM); Eu. subopacus (Loew), 1X, JSS#6920, 1Y, JSS#6921 (BPBM); 3Y,
JSS#6922-3, 6925, 1X, JSS#6924 (KSUC); 1Y paratype,
JSS#6926, 1X paratype, JSS#6927 (CNC); Eu. subterminalis
Collin, 1Y, JSS#6778, 1X, JSS#6782 (BPBM); 1Y, JSS#6779
(CNC); 1Y, JSS#6780, 1X, JSS#6781 (SNMC); 2Y, JSS#6783-4,
2X, JSS#6785, 6789 (ZMAN); 2X, JSS#6786, 6790, 2Y,
JSS#6787-8 (BMNH); Eu. subvaralis (Hardy), 1X paratype,
JSS#6791, 1Y paratype, JSS#6792 (BPBM); Eu. tarsalis (Banks),
1Y, JSS#6793, 1X, JSS#6795 (BPBM); 1Y, JSS#6794, 1X,
JSS#6796 (KSUC); Eu. terminalis (Thomson), 1Y, JSS#6798
(ZMAN); 2Y, JSS#6799-800, 1X, JSS#6802 (BMNH); 1Y,
JSS#6801 (SNMC); Eu. totoniger (Hardy), Y holotype, JSS#6804,
1X, JSS#6805 (ZMUC); Eu. tropidoapex (Hardy), 1Y paratype,
JSS#6808 (BPBM); Eu. tucumanus (Shannon), 1Y, JSS#6928, 1X,
JSS#6929 (BPBM); Eu. unicolor (Zetterstedt), 1Y, JSS#6809
(BMNH); 1Y, JSS#6810, 1X, JSS#6811 (SNMC); Eu. uniformis

(Brunetti), 1Y, JSS#6812 (BPBM); Eu. vierecki (Malloch), 1Y,
JSS#6813 (BPBM); Eu. wittei (Hardy), 2X paratypes, JSS#6816-7
(BPBM); 1Y paratype, JSS#6821 (ISNB); Y holotype, JSS#6834
(MRAC); Eu. zermattensis (Becker), 2Y, JSS#4456, 6958, 1X,
JSS#4457 (BMNH); 2Y, JSS#6835-6, 2X, JSS#6837-8 (ZMAN);
Eu. zonatus (Zetterstedt), 1Y, JSS#6839, 1X, JSS#6840 (BPBM);
2Y, JSS#6841-2, 1X, JSS#6843 (BMNH); 2Y, JSS#6844-5, 1X,
JSS#6846 (ZMAN); Eu. zonellus Collin, 1Y, 1X in copula,
JSS#6847 (BPBM); 3Y, JSS#6848-50, 1X, JSS#6851 (BMNH);
2Y, JSS#6852-3, 2X, JSS#6854-5 (ZMAN); 1Y, JSS#6856, 1X,
JSS#6857 (SNMC); Eu. sp. 1B, 1Y, JSS#151 (ANIC); 1Y,
JSS#467 (QM); 1X JSS#4426 (UQIC); Eu. sp. 1C, 1X, JSS#141,
2Y, JSS#200-1 (ANIC); Eu. sp. 1F, 2Y, JSS#1744, 1929 (UQIC);
Eu. sp. 2A, 2Y, JSS#4707, 4838, 1X, JSS#4857 (UQIC); Eu. sp.
2B, 1Y, JSS#4201 (BMNH); Eu. sp. 41A, 1X, JSS#3131, 1Y,
JSS#3441 (UQIC); Eu. sp. 41B, 2Y, JSS#2153, 2764 (UQIC); Eu.
sp. 50, 2Y, JSS#5116-7, 1X, JSS#5119 (MVMA); Eu. sp. 52, 2Y,
JSS#3138, 3140 (UQIC); Eu. sp. 59, 1Y, JSS#600 (AMS); 1Y,
JSS#4845 (UQIC); Eu. sp. 62, 1Y, JSS#630 (AMS); Eu. sp. 63,
1X, JSS#326 (ANIC); 2Y, JSS#1156, 4537 (UQIC); Eu. sp. 66,
1Y, JSS#235 (ANIC); Eu. sp. 67, 1Y, JSS#4208 (BMNH).
Microcephalops sp., 2X, JSS#5206, 5222, 3Y, JSS#820, 5207, 5220
(UQIC).
Pipunculus hertzogi (Rapp), 2Y, JSS#6930-1, 1X, JSS#6932
(DEBU).
Tomosvaryella sp., 1X, JSS#5140 (GDCB); 2Y, JSS#3643, 3865
(UQIC).
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Phylogeny of Eudorylini
Appendix 2. Characters and character coding using in the
analysis.
The data matrix used to develop the phylogenetic hypothesis is
shown in Appendix 3. Voucher specimens are listed in
Appendix 1. Numbers in parentheses preceeding characters
correspond to those in Rafael & De Meyer (1992).
General
1.

(20) Size: (0) average, > 3 mm and < 6.5 mm; (1)
relatively small, < 3 mm; (2) very large, > 6.5 mm.

3.

4.
5.
6.

18.
19.
20.
21.
22.

Head
2.

17.

(25) Pedicel: (0) with fewer than 5 dorsal and 5 ventral
bristles; (1) with at least 5 dorsal and 5 ventral bristles.
(87) Pedicel: (0) with longer bristles, PW:DBL = 1.3±
2.3, PW:VBL = 0.5±2.2 (Fig. 1B); (1) with very short
bristles,
PW:DBL = 2.8±4.5,
PW:VBL = 4±5
(Fig. 2A).
(68) Frons: (0) not swollen (Fig. 2C,G); (1) swollen
(Fig. 2B,H).
(68) Face: (0) equal to subequal in width to lower part
of frons (Fig. 2H); (1) narrowed (Fig. 2G).
(102) Occiput: (0) moderately swollen (Fig. 2C); (1)
strongly swollen, especially in upper part (Fig. 2B).

23.

8.
9.
10.
11.
12.

13.

(45) Propleural fan: (0) present, well developed
(Fig. 2I); (1) present, reduced to a few small setae;
(2) absent.
Postpronotal lobe: (0) glabrous or with a few posterior
setae only (Fig. 3A); (1) covered with setae.
Notopleuron: (0) sparsely covered with setae; (1) with
dense bush of long setae (Fig. 3A).
Anterolateral setae of mesonotum: (0) absent; (1)
present in dense aggregation (Fig. 3A); (2) present, but
sparsely distributed.
(40) Mesonotal pilosity: (0) completely covering at
least anterior half of mesonotum (Fig. 3B); (1) reduced
to 2 dorsocentral rows of setae (Fig. 3A).
Scutellum with well developed fringe of setae: (0) weak
or absent; (1) about as long as setae on postpronotal
lobe; (2) twice length of setae on postpronotal lobe
(Fig. 3A).
(58) Thorax and abdomen: (0) with short but dense and
conspicuous pilosity (Fig. 3B); (1) with pilosity mostly
short and reduced (Fig. 3A).

Legs
14.
15.
16.

Legs: (0) with at least some dark markings; (1) entirely
yellow.
First segment of hind trochanter: (0) with at least
anterodorsal row of setae; (1) glabrous.
First segment of hind trochanter: (0) with no spinelike
setae; (1) with row of small spines (Fig. 3D).
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(115) Front femur with rows of ventral spines: (0)
absent; (1) present (cf. Figure 3E).
(117) Hind femur with rows of ventral spines: (0)
absent; (1) present (cf. Figure 3E).
(67) Mid femur with posterodorsal row of setae: (0)
conspicuous, as long as width of femur; (1) reduced,
hardly distinguishable.
All femora with posterodorsal row of long, black setae:
(0) absent; (1) present.
Hind tibia with erect anteromedial setae: (0) absent
(Fig. 3I); (1) present, 1±4 setae (Fig. 3F,G); (2) present
over half or more of length (Fig. 3G).
Distal tibial spines on front and mid tibiae: (0) absent;
(1) present.
(96) Hind tarsus: (0) cylindrical (Fig. 3H); (1) enlarged
and ¯attened (Fig. 3I).

Wings
24.
25.
26.
27.

Thorax
7.
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28.
29.
30.
31.
32.

(75) Wing: (0) completely hyaline; (1) completely
brown; (2) basal third of wing brown (Fig. 4A).
(76) Anal lobe: (0) normal, terminal end of wing
rounded; (1) enlarged, terminal end of wing pointed.
(41) Pterostigma: (0) present (cf. Fig. 4A); (1) absent,
or only narrowly coloured at base (Fig. 4B).
(42) Third costal section: (0) average length,
C4:C3 = 0.5 : 1±1.6 : 1 (Fig. 4A); (1) very short,
C4:C3 > 1.6 : 1
(Fig. 4B);
(2)
very
long,
C4:C3 < 0.5 : 1 (Fig. 4D,E).
(73) Third costal section with additional crossvein: (0)
absent (Fig. 4A); (1) present (Fig. 4C).
(69) Discal-medial cell: (0) enlarged medially,
dmA:dmB > 1.3 (Fig. 4A); (1) constricted medially,
dmA:dmB < 1.1 (Fig. 4C).
(98) Crossvein dm-cu: (0) straight (Fig. 4B); (1) curved
(Fig. 4A).
(29) Vein M2: (0) present (Fig. 1A); (1) absent
(Fig. 4A).
Tegula: (0) glabrous or with 2 or 3 setae (Fig. 4F); (1)
with cluster of setae (Fig. 4G).

Preabdomen
33.
34.
35.
36.

37.
38.

(59) Abdominal terga: (0) without streaked pruinosity;
(1) shining with streaked brownish or greyish pruinosity.
(60) Abdominal terga with pilosity at median part: (0)
not reduced (Fig. 4H); (1) reduced (Fig. 4I,J,M).
(78) Abdominal terga: (0) with short setae along lateral
margins (Fig. 4H); (1) with long setae along lateral
margins (Fig. 4M).
(99) Tergite 1 with lateral setae: (0) forming a well
developed fan (Fig. 4H,L); (1) absent or minute
(Fig. 1E); (2) present in a dense aggregation
(Fig. 4I,K).
(43) Sternite 1: (0) well developed; (1) absent.
(107) Sternite 1: (0) not divided; (1) divided longitudinally.
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39.

40.
41.
42.
43.
44.
45.
46.
47.
48.

Tergite 2 with lateral setae: (0) absent or shorter than
setae on tergite 1 fan, similar length to those on tergites
3±5 (Fig. 4H); (1) as long as setae on tergite 1 fan
(Fig. 4I,K,M).
Sternite 2 with anteromedial lump: (0) absent; (1)
present (Fig. 5A).
Tergites 2±4 with narrow silver band of pruinosity
along posterior edges (broken medially): (0) absent;
(1) present.
(105) Male sternite 4: (0) without fold covering apical
ends of surstyli; (1) with fold.
Sternites 2±5: (0) with typical bristles (Fig. 5A); (1)
with small, peglike bristles (Fig. 5B).
Sternites 2±5: (0) indistinct, poorly sclerotized; (1)
well sclerotized.
Sternites 2±5: (0) rectangular, with a medial notch at
most (Fig. 5B); (1) at least half divided, appearing
heart-shaped (Fig. 5E).
(89) Male tergite 5: (0) symmetrically shaped,
T5R:T5L < 1.2
(Fig. 4J);
(1)
asymmetrical,
T5R:T5L > 1.2 (Fig. 1E).
Sternite 5: (0) entire (Fig. 5A); (1) divided (Fig. 5E).
Sternite 5 with medial knob: (0) absent (Fig. 5B); (1)
present (Fig. 5C).

Male postabdomen and genitalia
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

(84) Tergite 6: (0) not visible in dorsal view, hidden
under tergite 5 (Fig. 4I); (1) visible in dorsal view
(Fig. 4H,J).
(61) Tergite 6: (0) present as a broad band (Fig. 5D);
(1) reduced, present only as a very thin band (Fig. 5F);
(2) present as a broad band plus a separate right lateral
plate (Fig. 5G,H).
Tergite 6 with a dorsomedial cluster of setae: (0)
absent; (1) present (Fig. 5C).
Tergite 6: (0) not swollen; (1) swollen medially into
lump (Fig. 5B).
(93) Tergite 6 with ventrolateral protuberances: (0)
absent; (1) present (Fig. 5B,G).
Tergite 6: (0) simple; (1) shape of an inverted `Y'
(Fig. 5H).
(83) Sternite 6: (0) not in¯ated; (1) in¯ated, enlarged
internally; (2) in¯ated, bulging externally.
Sternite 6 with subapical protuberance: (0) absent; (1)
present; (2) present, ®n-shaped (Fig. 5D).
(62) Tergite 7: (0) reduced to wispy band (Fig. 5F); (1)
distinct band (Fig. 5C); (2) not apparent, fused into
syntergosternite 8 or absent.
Tergite 7 with hole at ventral end: (0) absent; (1)
present (Fig. 5C).
Sternite 7: (0) not visible from above; (1) visible from
above (Fig. 4H).
(90) Sternite 7 and syntergosternite 8: (0) separate
(Fig. 5A); (1) partially to entirely fused (Fig. 5I).
(54) Syntergosternite 8 with membranous area: (0)
present (Fig. 4J); (1) absent (Figs 1E, 5I).
(79) Syntergosternite 8: (0) average to large size
(Fig. 4H); (1) very small (Fig. 4M).

63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

Syntergosternite 8: (0) not swollen, WS8:LT35 < 0.8;
(1) swollen, WS8:LT35 > 0.9.
(86) Epandrium: (0) not visible or distinctly bulging in
dorsal view; (1) wrapping around dorsally such that S8
appears divided in dorsal view (Fig. 1E); (2) bulging
on right ventral side (Fig. 4J).
Epandrium: (0) with sparse pruinosity; (1) glabrous,
shining.
Epandrium: (0) symmetrical to slightly asymmetrical,
ER:EL < 1.8 : 1; (1) very asymmetrical, ER:EL
> 1.8 : 1.
Left side of epandrium connected to hypandrium: (0)
by thin rod; (1) by wide, sclerotized sheet.
(100) Surstyli: (0) separate from epandrium; (1) fused
with epandrium (Fig. 5J).
Surstyli: (0) symmetrical (Fig. 6E); (1) asymmetrical
(Fig. 6A).
Surstyli with distal ®ngers: (0) absent (Fig. 6E); (1)
present on right surstylus only (Fig. 6A); (2) present on
both surstyli (Fig. 6G).
Surstyli: (0) approximately in same plane as body
(Fig. 6B); (1) turned up distally at 90° (Fig. 6C).
Tips of surstyli: (0) not diverging; (1) diverging.
Right surstylus with hook at base: (0) absent; (1)
present (Fig. 6D).
Surstyli: (0) not short and stubby; (1) distinctive shape,
short and stubby (Fig. 6A).
Surstyli: (0) not blunt and rectangular; (1) distinctive
shape, blunt and rectangular (Fig. 6E,F).
Left surstylus: (0) not indented basally; (1) with clamplike shape near base (Fig. 1C).
Surstyli: (0) not upturned on edges; (1) upturned on the
proximal edges (Fig. 6G).
Surstyli with proximal, dorsal surface: (0) ¯at or
keeled; (1) distinctively elevated (Fig. 6H).
Subepandrial sclerite: (0) wide, WE:WSES < 4; (1)
narrow, WE:WSES > 5.
Subepandrial sclerite with dense setae at connection
with surstyli: (0) absent; (1) present.
(92) Gonopods: (0) symmetrical or asymmetrical with
inner gonopod protruding; (1) asymmetrical, outer
gonopod protruding (Fig. 6A,I).
Gonopods: (0) symmetrical or asymmetrical with outer
gonopod protruding; (1) asymmetrical, inner gonopod
protruding (Fig. 1F).
Hypandrium: (0) not narrow and de¯ected to the left;
(1) narrow and de¯ected left by at least 45° (Fig. 1F).
Hypandrium: (0) not bulging and de¯ected laterally;
(1) bulging and de¯ected laterally (Fig. 7A).
Hypandrium with cluster of anteromedial bristles: (0)
absent; (1) present (Fig. 7B).
Right hypandrial lobe: (0) not swollen into ¯aplike
structure; (1) swollen into ¯aplike structure (Fig. 7C).
Hypandrial apodeme: (0) simple; (1) laterally compressed into a single, wide sheet (Fig. 7D); (2)
¯attened dorsoventrally into 2 wings (Fig. 7E).
Phallic guide: (0) straight (Fig. 7F); (1) de¯ected
distally by over 45° (Fig. 6B).
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Phallic guide: (0) not distinctive, curving, concave
medially; (1) distinctive, curving, concave medially
(Fig. 1F).
Phallic guide: (0) wider than deep; (1) narrow, no
wider than deep.
Phallic guide: (0) moderately long; (1) very short,
barely reaching to base of surstyli (Fig. 7F).
Phallic guide with projection off right side near
terminus: (0) absent; (1) present (Fig. 6A).
Phallic guide with terminal projection off left apice:
(0) absent; (1) present.
Phallic guide: (0) without distal knobs; (1) with distal
knobs, widened toward end (Figs 6G, 7G).
Phallic guide: (0) bare or with a few scattered setae;
(1) entirely covered with short setae.
Phallic guide with heavy basal bush of setae: (0)
absent; (1) present.
Gonostyli: (0) absent; (1) present (Fig. 6C).
Phallic guide with 3 lateral bristles, halfway between
tip and hypandrium: (0) absent; (1) present (Fig. 7H).
Right side of phallic guide with wavy, membranous
structure: (0) absent; (1) present (Fig. 6G).
Phallic guide with projection off right side near base
as long as main body of guide: (0) absent; (1) present
(Fig. 7C).
Phallic guide: (0) not unusually wide; (1) distinctly
widened proximally (Fig. 6H).
(64) Phallus: (0) bi®d or tri®d (Fig. 7F,G); (1) single
(Fig. 7I,J).
Phallus: (0) single or with ducts diverging in basal half
(Fig. 7G) (1) with ducts diverging in distal third
(Fig. 1F).
Basal half of phallus: (0) straight; (1) with strong bend
before separating into 3 ducts (Fig. 8A).
(85) Phallus: (0) not apically swollen and membranous; (1) apically swollen and membranous (Fig. 7E,I).
Phallus: (0) not forming a swollen, single, membranous tube; (1) forming a swollen, single, membranous
tube (Fig. 7J).
(94) Phallus with subapical ventral sclerotized spine:
(0) absent; (1) present (Fig. 7I).
(101) Phallus with paired membranous subapical
protuberances: (0) absent; (1) present (Fig. 7E).
Phallus with clublike process near base (as long as
ducts of phallus) and large lateral membranous leaves:
(0) absent; (1) present (Fig. 8B).
Phallus with hooks at apices: (0) absent; (1) present
(Fig. 8C).
Phallus with lateral carpet of setae: (0) absent; (1)
present (Fig. 8C).
Phallus with subapical protuberance covered with
specialized scalelike setae: (0) absent; (1) present
(Fig. 8A,D).
Phallus: (0) with no subapical protuberance; (1) with
long, subapical protuberance, free from phallus for
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most of length (Fig. 8A); (2) with wide, subapical
protuberance, fused laterally with phallus (Fig. 8D).
Ejaculatory apodeme: (0) not fan-shaped; (1) fanshaped (Fig. 8E).
Ejaculatory apodeme: (0) not fan-shaped with ridge
down one side; (1) fan-shaped with ridge down one
side.
Ejaculatory apodeme: (0) not mushroom-shaped; (1)
mushroom-shaped (Fig. 8O).
Ejaculatory apodeme: (0) not thick-stemmed; (1)
thick-stemmed (Fig. 8P).
Ejaculatory apodeme: (0) not forming an asymmetrical
fan; (1) shaped like an asymmetrical fan (Fig. 8G).
Ejaculatory apodeme: (0) not linear; (1) linear
(Fig. 8H).
Ejaculatory apodeme: (0) not a huge distinctive funnel;
(1) huge distinctive funnel (Fig. 8I).
Ejaculatory apodeme: (0) not 3-sided; (1) 3-sided
(Fig. 8K).
Ejaculatory apodeme: (0) not shaped like a ball on a
stem; (1) shaped like a ball on a stem (Fig. 8M).
Ejaculatory apodeme with minute setae on stem: (0)
absent; (1) present (Fig. 8P).
Sperm pump: (0) simple; (1) large, cylindrical (Fig. 8I).
Phallic sheath: (0) separated from sperm pump
(Fig. 8M,N); (1) enveloping base of sperm pump
(Fig. 8I).
Sperm pump with sclerotized plate connecting it to the
hypandrium: (0) absent; (1) present (Fig. 8J).
Sperm pump: (0) not elongate; (1) elongate with 2
distal tails (Fig. 8F); (2) elongate with a single square
distal process (Fig. 8Q).
Phallus: (0) exiting sperm pump as a single tube
(Fig. 8M); (1) with all 3 ducts entering sperm pump
separately (Fig. 8I).
Sperm pump: (0) not vase-shaped; (1) vase-shaped
(Figs 7J, 8O).
Sperm pump: (0) membranous; (1) sclerotized.
Sperm pump with incomplete lateral ¯anges: (0)
absent; (1) present (Fig. 8N).
Sperm pump with lateral ¯ange around entire upper
surface: (0) absent; (1) present (Fig. 8R).

Female postabdomen and genitalia
133.
134.
135.
136.
137.

Sternite 6: (0) not modi®ed to receive ovipositor; (1)
modi®ed to receive ovipositor.
(81) Base of ovipositor: (0) clearly visible in lateral
view; (1) obscured by tergites 5 and 6 in lateral view.
Ovipositor with enlarged, blocky base: (0) absent; (1)
present.
Ovipositor with 2 basal protuberances: (0) absent; (1)
present.
Ovipositor: (0) not stubby with wide piercer; (1) stubby
with wide piercer.

Allomethus brimleyi
Allomethus rotundicornis
Allomethus sp. 27
Amazunculus besti
Amazunculus platypodus
Basileunculus aliceae
Basileunculus interruptus
Basileunculus rex
Cephalops cochleatus
Claraeola adventitia
Claraeola amica
Claraeola anorhaeba
Claraeola gigantea
Claraeola gigas
Claraeola hylaea
Claraeola melanostola
Claraeola nigripennis (Hardy)
Claraeola spinosa
Claraeola sp. 1
Claraeola sp. 24
Claraeola sp. 40
Clistoabdominalis bene®ciens
Clistoabdominalis confusoides
Clistoabdominalis helluo
Clistoabdominalis koebelei
Clistoabdominalis reipublicae
Clistoabdominalis trochanteratus
Clistoabdominalis sp. 5
Clistoabdominalis sp. 13
Clistoabdominalis sp. 19
Clistoabdominalis sp. 26A
Clistoabdominalis sp. 31
Clistoabdominalis sp. 43
Collinias sp.
Dasydorylas australinus
Dasydorylas dolichostigmus
Dasydorylas eucalypti
Dasydorylas horridus
Dasydorylas setosus
Dasydorylas sp. 6
Dasydorylas sp. 36
Dorylomorpha sp.
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Appendix 3. Data matrix for Eudorylini analysis. Generic names follow the proposed new arrangement. Taxa are listed in alphabetical order (including outgroup taxa).
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Allomethus brimleyi
Allomethus rotundicornis
Allomethus sp. 27
Amazunculus besti
Amazunculus platypodus
Basileunculus aliceae
Basileunculus interruptus
Basileunculus rex
Cephalops cochleatus
Claraeola adventitia
Claraeola amica
Claraeola anorhaeba
Claraeola gigantea
Claraeola gigas
Claraeola hylaea
Claraeola melanostola
Claraeola nigripennis (Hardy)
Claraeola spinosa
Claraeola sp. 1

Elmohardyia atlantica
Elmohardyia congruens
Elmohardyia doelloi
Elmohardyia papaveroi
Eudorylas abdominalis
Eudorylas aequus
Eudorylas cinerascens
Eudorylas dominicensis
Eudorylas elephas
Eudorylas fuscipes
Eudorylas kowarzi
Eudorylas mutillatus
Eudorylas pannonicus
Eudorylas restrictus
Eudorylas schreiteri
Microcephalops sp.
Pipunculus hertzogi
Tomosvaryella sp.

Appendix 3. Continued.
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Claraeola sp. 24
Claraeola sp. 40
Clistoabdominalis bene®ciens
Clistoabdominalis confusoides
Clistoabdominalis helluo
Clistoabdominalis koebelei
Clistoabdominalis reipublicae
Clistoabdominalis trochanteratus
Clistoabdominalis sp. 5A
Clistoabdominalis sp. 13
Clistoabdominalis sp. 19
Clistoabdominalis sp. 26A
Clistoabdominalis sp. 31
Clistoabdominalis sp. 43
Collinias sp.
Dasydorylas australinus
Dasydorylas dolichostigmus
Dasydorylas eucalypti
Dasydorylas horridus
Dasydorylas setosus
Dasydorylas sp. 6
Dasydorylas sp. 36
Dorylomorpha sp.
Elmohardyia atlantica
Elmohardyia congruens
Elmohardyia doelloi
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Eudorylas abdominalis
Eudorylas aequus
Eudorylas cinerascens
Eudorylas dominicensis
Eudorylas elephas
Eudorylas fuscipes
Eudorylas kowarzi
Eudorylas mutillatus
Eudorylas pannonicus
Eudorylas restrictus
Eudorylas schreiteri
Microcephalops sp.
Pipunculus hertzogi
Tomosvaryella sp.
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