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Introduction

Pipunculidae, commonly called big-headed flies, are distinctive, but incon
spicuous, relatives of the Syrphidae (Hennig 1954, Griffiths 1972). They are
characterized by large CODlpound eyes, distinctive wing venation, piercing
ovipositors and the enlarged anterior ommatidia of the females, the chitinized
post spiracular plate found in the larvae, and their unique life history (Rafael
and De Meyer 1992).

Pipunculids are exclusively parasitoids ofAuchenorrhyncha (Homoptera)
and are known to attack the families Cixiidae, Delphacidae, Flatidae,
Cercopidae, and Cicadellidac (Freytag 1985, Kapoor et a1. 1987). Ferrar (1987)
also mentions association of pipunculids with the families Fulgoridae and
Mcmbracidae. They parasitize nymphs and adults in all groups except the
Cercopidae, in which they attack only the adults (Waloffand Jervis 1987). In
the Holarctic Region, big-headed flies are the only group ofparasitic Diptera
known to be associated with leafhoppers and planthoppers. ~rhey are the
only family offlies that attack Cicadellidae (Deltocephalinae and Typhlocybinae
are preferred) (Freytag 1985).

Species ofPipunculus s.s. only parasitize Deltocephalinae (Freytag 1985,
Kapoor et a1. 1987, Waloff and Jervis 1987). All reports of attacks on other
families ofAuchenorrhyncha and other subfamilies ofCicadellidae are based
on observations of flies belonging to other genera (for examples see
Subramaniam 1921, Williams 1957).

Over 1,100 species of Pipunculidae have been described, and it is likely
that >2,000 species exist. As with most insects, the bulk of the undescribed
species resides in the tropics. Unlike most genera ofPipunculidae, Pipunculus
is primarily Holarctic in distribution. fifty-two species of Pipunculus are
currently recognized (De Meyer 1996).

Big-headed flies are found in almost every conceivable terrestrial habitat
world-wide. Coe (1966) found adult pipunculids most commonly among low
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vegetation or foliage of shrubs and trees. Curran (1934) suggested that they
are most common near the edges of woods, in clearings, and along shaded
lanes. He found them in large numbers along the edges of streams and also in
a small clearing in which the ground was kept constantly moist from a spring
at one end. Our observations reinforce Curran's suggestion that pipunculids
are most diverse in wet meadows, riparian regions, and woodland edges.

Traditional methods of collection involve the use of Malaise traps, emer
gence traps, pan traps, aerial suction traps, sweeping, and direct aspiration
(De Meyer and De Bruyn 1989, Waloff 1975, Whittaker 1969). Different
trapping methods likely capture different species and may even have different
efficacies on diffetent generations of the same species (De Meyer and De
Bruyn 1984). Although it is well established that adult pipunculids of both
sexes feed on honeydew in the field (Jervis 1978) F. X. Williams 1918, J. R.
Williams 1957), it has been suggested that these flies cannot be attracted to
artificial honeydew sprayed on foliage (Williams 1957). Our observations
show that pipunculids are attracted to foliage sprays of a mixture of honey,
water, and Coke (Coca Cola Limited), and can sometimes be collected in large
numbers using this technique.

Twenty-two genera in 3 subfamilies of Pipunculidae are recognized, al
though several genera are almost certainly not monophyletic, and others are
based on weak or pleisiomorphic characters. Por example, 4 genera and 1
subgenus (Verrallia Mik, Parapipunculus Rafael, Cephalosphaera Enderlein,
Claereola Aczel, and Claereomorpha Kapoor) are separated from related
genera only by the pleisiomorphic presence of an M

2
wing vein. One of these

questionable genera, Parapipunculus Rafael (1986), is here treated as a
synonym of Pipunculus.

The higher taxa ofPipunculidae were recently examined phylogenetically
by Rafael and De Meyer (1992). Their hypothesized phylogeny gives the best
insight yet available into relationships within the family, although they retain
several apparently paraphyletic genera. Other genera in their analysis are
supported by characters that are frequently homoplastic or by characters that
have questionable polarity. Despite these problems~ the framework created
by Rafael and De Meyer's analysis provides a logical basis for further
phylogenetic inferences, and outgroup selection and character polarization in
the current work was based largely on their results.

The existence of 3 subfamilies in the family is strongly supported by the
work ofRafael and De Meyer (1992). In order of increasing structural diver
gence from a hypothetical syrphid like ancestor, the subfamilies are Chalarinae,
Nephrocerinae, and Pipunculinae. Within the Chalarinae, Chalarus Walker is
a monophyletic group that exclusively attacks Typhlocybinae (Jervis 1992).
Verrallia and Jassidophaga Aczel exclusively attack Cercopidae (Coe 1966,
Whittaker 1969). lhe Nephrocerinae remains a biological enigma. The devel
opment of Nephrocerus Zetterstedt is unknown and may be different from
other big..headed flies (Grootaert and De Meyer 1986). These large, syrphid-
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like insects fly only in late spring or early summer and seem to prefer Quercus
woods (Coe 1966, Stubbs 1980, Lauterer 1981). The Pipunculinae is a diverse
group involving all oftha remaining genera and is known to attack Cicadellidae,
Delphacidae, Flatidae, and Cixiidae.

lbe genus Pipunculus has had a long and controversial taxonomic his
tory. The 1st pipunculid genus to be described was Dorilas Meigen (1800),
which ~tood as the type of the family until Meigen's (1800) names were
suppressed by the International Commission of Zoological Nomenclature
(Opinion 678). Pipunculus Latreille (1802) then became the type genus ofthe
Pipunculidae. As the family was split into nlore and more genera~ Pipunculus
continued to attract controversy. Hardy (1975, 1980, 1989) considered the taxa
Cephalops Fallen, Eudorylas Aczel, Pipunculus sensu stricto, and
Cephalosphaera as subgenera of Pipunculus sensu lato. Bankowska (1972),
Coe (1966), Collin (1956), De Meyer (1989), Lauterer and Kozanek (1987), and
Morokote and Hirashima (1990) consider Cephalops, Eudorylas, and
Pipunculus as separate genera and Cephalosphaera as a part of Cephalops.
Rafael and De Meyer (1992) and De Meyer (1994) essentially agree with the
latter interpretation, differing only in removing Cephalosphaera from syn
onymy with Cephalops and recognizing Parapipunculus as a distinct genus.
Pipunculus is treated here as a distinct n10nophyIetic group, separate from
Cephalops and Eudorylas but including Parapipunculus.



Revision ofNew World Pipunculus Latreille

·The latest revision of Nearctic Pipunculus was by Hardy (1943) in his
monograph on Nearctic Pipunculidae. The only other revision involving
Nearctic members ofthe genus was by Cresson (1911). Both monographs are
monumental works, but descriptions and keys are based primarily on external,
variable characters, or only on females. Male genitalia were given only
cursory consideration in establishing the taxonomy for the group, and as a
result, many synonyms exist. Externally variable species often were described
several times, and males and females of the same species were sonletimes
described as 2 different species. Many species now placed in other genera
were initially described as Pipunculus.

The current study attempts to resolve these problems by establishing the
monophyly of Pipunculus s.s. and by documenting reliable genitalic differ
ences between species. Descriptions and holotypes of new species are based
solely on males, although the key uses external characters whenever pos
sible.

The Palaearctic species ofPipunculus were not included in this work but,
where possible, Palaearctic species have been examined to avoid the creation
of new synonyms. Some of the Palaearctic species ofPipunculus have been
recently revised (Kuznetzov 1990, 1991)~

Ibis revision includes all New World species except 2 species suspected
as new but represented by inadequate material for verification. Two species in
this revision (P. albidus and P. bulbistylus) are based on single males, and
they are very distinctive species. Females have not been discovered for the
following 9 species: P. albidus, P. apicarinus, P. hasilicus, P. bulbistylus, P.
curvitibiae, P. kotaneni, P. nodus, P. papulus, and P. platystylus.

Materials. Over 20,000 dry, pinned specimens of adult pipunculids were
borrowed from the institutions and curators listed below. Of these, 6,330
Pipunculus were examined and are included in this work.
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AMNH
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American Museum ofNatural History, New York, NY; 1. Stark
The Natural History Museum, London, England; B. Pitkin
Bernice P. Bishop Museum, Honolulu, HI; K. Arakaki
California Academy ofSciences, San Francisco, CA; P. H. Arnaud,
Jr.
Carnegie Museum of Natural History, Pittsburgh, PA; C. W.
Young
Canadian National Collections ofInsects, Arachnids and Nema
todes, Ottawa, ON, Canada; J. M. Cumming
Cornell University Insect Collection, Ithaca, NY; E. R. Hoebeke
Field Museum ofNatural History, Chicago, IL; P. D. Parrillo
Florida State Collection ofArthropods, Gainsville, FL; G. J. Steck
University ofGuelph, Guelph, ON, Canada; S. A. Marshall
Illinois Natural History Survey, Champaign, IL; K. R. Methven
Instituto Nacional de Pesquisas da Amazonia, Manaus,
Amazonas, Brazil; 1. A. Rafael
Kansas State University, Manhatten, ICS; H. D. Blocker
Natural History Museum ofLQS Angeles County, Los Angeles,
CA; B. V. Brown
Museum of Comparative Zoology, Harvard University, Cam
bridge, MA; C. 'f. Graham, M. S. Kelly
Michigan State University, East Lansing, MI; F. W. Stehr
Nova Scotia DepartInent of Natural Resources, P.O. Box 68,
rfruro, NS, Canada; E. Georgeson
Oregon State University, Corvallis, OR; G. Brenner
Philadelphia Academy ofSciences, Philadelphia, PA; D. Azun1a
Royal British Colun1bia Museum, Victoria, BC, Canada; J. A.
Cosgrove
Royal Ontario Museum, l'oronto, ON, Canada; C. Darling
Richard S. Gagne personal collection, University of Missouri,
Columbia, MO
Snow Entomological Museum, The University of Kansas,
Lawrence, KS; R. W. Brooks
Staatliches Museum flir Naturkunde in Stuttgart, Stuttgart, Ger
many; H. P. Tschorsnig
Texas A&M University, College Station, TX; E. G. Riley
University of Arizona, Tucson, AZ; C. A. Olson
University ofCalifomia, Berkeley, CA; J. A. Chemsak
University ofCalifomia, Davis, CA; S. Heydon
University ofCalifornia, Riverside, CA; S. Frommer
University ofGeorgia, Athens, GA; C. L. Smith
University ofManitoba, Winnipeg, MB, Canada; R. E. Roughley
University of Missouri, Wilbur R. Enns Entomology Museum,
Columbia, MO; R. S. Gagne
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USNM United States National Museum, Washington, DC; F. C. Thomp
son.

WSU Washington State University, James Entomological Collection,
Pullman, WA; R. S. Zack

Provinces and states where the species have been recorded are sununa:..
rized in Other Material Examined in the species accounts. All ofthe data for
the type series arc given in the main body of the text, and complete label data
are given in Appendix. Maps are included for each species to give a visual
representation of species range.

Abbreviations given in the preceding list correspond to those used in
Systematic Treatment and Appendix.

Methods

Adult flies were preferentially preserved by air-drying them and gluing
them to paper points. Only the smaller pipunculids (i.e., Chalarus) shrivelled
when preserved in this way. Specimens stored in 70% alcohol were dehy
drated to 100% alcohol by serial dehydration over a period of several days.
Specimens were then critical-point dried. Such material was usually clean, but
the abdomens often were swollen and the heads frequently collapsed or fell
off.

Dissection of male genitalia often was necessary. The abdomen was
removed with rnicroscissors and boiled in lactic acid (85%) for 15-30 min (see
below). The macerated abdomen was then removed from the acid and placed
directly in clean glycerin. Dissected terminalia were stored in glycerin in
plastic microvials on the same pin as the specimen. Other parts of the body
that required dissection also were treated in this way.

Once the genitalia were cleared, dissection ofPipunculus involved sepa
rating syntergostemite 8 from the remainder of the abdomen. In almost all
cases, this was all that was necessary to identify the specimen. Where the
phallus was partly concealed, removal of syntergostemite 8 facilitated its
observation. Further dissection was necessary only when specimens had to
be disarticulated for drawing purposes. Genitalia thus prepared were exam
ined in glycerine placed on depression slides.

Lactic acid was chosen as a clearing agent because ofits many advantages
over potassium hydroxide (KOH) or sodium hydroxide (NaOH). KOH was
used initially but tended to cause immediate overclearing of specimens,
destruction of membranes, and most important, concerns for the long-term
viability ofspecimens. Specimens cleared by Hardy in the 1940s were exam
ined during this study and were found to be almost useless because clearing
had continued over time. This was a problem even if the specimens were
soaked in acetic acid after clearing with KOH.
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Lactic acid removed soft tissue without overclearing the sclerotized por
tions of structures. Lightly sclerotized structures and membranes remained
intact and connective tissue attachments were preserved. The reaction con
tinues only until the soft tissues are dissolved, so there is no danger of
damaging sclerites. The reaction does not need to be neutralized, and struc
tures placed in glycerine will not continue to clear over time. Dissections in
the Canadian National Collection prepared with lactic acid >20 yr ago are
virtually identical to freshly dissected material.

Wing drawings were made by tracing the wing from projections of slide
mounted material. Other drawings were made using a drawing tube mounted
on a Leitz SM-Lux compound microscope. Magnifications of 100 and 250x
were typically used. ScalUlmg electron micrographs were made of uncoated
specimens on an ETEC autoscan. Measurements were made using a 20 x 20
unit ocular grid on a Leitz stereoscopic microscope. Magnifications ofup to
100x were used with this system.

lbe type series of each new species includes only those specimens on
which diagnostic characters have been observed. Damaged specimens, and
parts of long series of species that could be confirmed only by dissection, are
listed in Other Material Examined.

Morphology

The terminology used in this revision is based on the works of McAlpine
et al. (1981), Albrecht (1990), and Cumming et al. (1995). The particularly
thorough work of Albrecht (1990) is followed wherever possible because it
seems to have become the standard in this area. In the few cases where
Albrecht's interpretation is apparently incorrect, preference is given to the
terminology used by McAlpine et al. (1981), with modifications based on the
recent work ofCumming et al. (1995).

The only significant changes from the terminology used by Albrecht
(1990) occur in reference to what he calls the aedeagus and the sheath of the
ejaculatory duct. What has been called the aedeagus by most recent pipunculid
workers (De Meyer 1989, Albrecht 1990, Kozanek 1993) actually is only an
extension of the hypandrium, here called the phallic guide (Fig. 13). The
ejaculatory ducts likely are a fusion of the parameres and the true aedeagus.
The sheath ofthe ejaculatory duct (Albrecht 1990) is also hypandrial in origin
and is referred to here as the gonostylus (Fig. 13) (see discussion below).

Terms and measurements used in this revision are fully summarized
below to clarify their use. When possible, at least 6 specimens from each
species were used to obtain the recorded values. When fewer specimens were
available, all were measured.

Body Length. lhis length was measured as a sum ofthe distances from the
base of the pedicel to the tip of the scutellum and from the base of the
abdomen to the tip of syntergostemite 8. Measurements made in this way
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minimize variability that is introduced by deflection of the abdomen. Body
length is extremely variable within most parasitoid species and Pipunculus is
no exception. However, some species have tendencies toward being large or
small, so this measurement can be of use. For example, P. basilicus, P.
elegantulus, and P. viduus are typically large species, whereas P. nanus, P.
torus, and P. townsendi are typically quite small.

Iiead. Antenna! morphology is described following McAlpine et ale (1981)
(Fig. 3). Terminology used to describe the shape of the flagellum is given by
Albrecht (1990) (Figs. 1-3). The shape and color ofthe flagellum commonly
have been used for defining species within Pipunculus but are extremely
variable within species. Antennal measurements are useful in diagnosing
some species (Fig. 3). The length of the frons or holoptic region ofmales (or
both) has been used to characterize some species in the past. A ratio of frons
length to the length of the region where the eyes are joined (holoptic region)
is given for each species. This ratio is highly variable within many species;
thus it should be used with caution even when it appears to be distinctive.
The frons is measured from the dorsal antenna} insertion to the base of the
hoIoptic region. The holoptic measurement is made throughout the length of
eye facet convergence.

In females, the frontal eye facets are considerably enlarged in relation to
other eye facets (Fig. 4). Jervis (1985) was the first to identify the importance
of front facet enlargement in species identification. In general, the degree of
front facet enlargement does not vary perceptibly among specimens of a
species.

Jervis (1992) pointed out the difficulties of quantifying degree of facet
enlargement and chose simply to show scanning electron micrographs of
female heads, where front facet enlargement is assessed by viewing the entire
eye. Despite the difficulties in measuring such small differences, a ratio ofthe
diameter ofthe largest eye facets to the width ofthe lower frons is used in this
revision (Fig. 4). Such measurements are replicated reliably ifperformed with
care.

The width of the frons in females usua1ly varies throughout its length. In
most species of Pipunculus, the frons is widest in the middle and narrowest
just dorsal to the antennae. In the P. elegantulus group, however, frons width
is essentially the same throughout. Measurements are taken at the widest and
narrowest points on the frons and are expressed as a ratio of widest to
narrowest. In the species descriptions, this ratio is referred to as FR.

Dusting on the occiput and the color and distribution of pile on the frons
and face are variable characters and should not be used alone for species
identification.

Thorax. The distribution and length ofhairs on the scutum and scutellum
is speciesaospecific within Pipunculus. Length of hairs of the scutum is
measured as a ratio of the length ofthe longest propleural hairs to the longest
scutum or prescutal hairs. The number ofpropleural hairs varies considerably
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within species, but tendencies to few or many hairs appear to exist. Because
of this variability, it is recommended that this character be used only in
concert with other characters in species identification. The number and
placement ofhumeral hairs also varies considerably within species, but again
tendencies exist. Species within the P. elegantulus group have a tendency to
have hairs scattered over the entire humerus, but some individuals have hairs
restricted to the posterodorsal edge as in all other Pipunculus. The color of
the humerus and halteres, and the color and degree of dusting on the thorax
are variable within species and are not useful for identification or species
definition, although these characters were commonly used in the past.

Leg color and the number of spines on the femora are exceedingly
variable. I-Iowever, the degree ofdevelopment of the posteroventral femoral
spines ofthe hind leg has strong species-specific tendencies and can be used
in concert with other characters for identification. The posterodorsal row or
rows ofhairs on the hind femur also can be useful in identification.

Within the P. elegantulus group, there is a tendency for the develop
ment of outstanding posteromedial hairs on the middle tibia. This character
varies intraspecifically and is expressed in only SOUle individuals. Outstand
ing mid-tibial hairs were not observed in other species of Pipunculus. In
contrast, outstanding anteromedial hairs on the hind tibia are found in many
species ofPipunct/lus (Fig. 9) and are species-specific. In species where they
occur, males always possess these hairs (although they may be hard to see if
appressed). Possession ofoutstanding hind tibial hairs varies intraspecifically
in females. In males, these hairs may be of importance in courtship, mating, or
species recognition. Another character of considerable importance in species
determination is the presence ofconspicuous distal tibial spurs in males ofP.
albidus, P. kotaneni, and P. tibialis (Fig. 9).

The only measurement made on the legs involves a ratio ofthe length of
the hind pulvillus to the length of tarsomere 5 (Fig. 10). This measurement is
species-specific for some females;

Wing characters tend to be extrelTIcly variable within Pipunculus but
can provide limited information for species identification. Wing length is as
variable as body length but shares the same tendencies as body length within
species and often is more easily measured (Fig. 5). The ratio of lengths of
costal section 4 to costal section 3 (Fig. 5) has been used commonly (e.g.,
Cresson 1911, Hardy 1943, Coe 1966, Kozanek 1981, Morakote and Hirashima
1990) in species determination in Pipunculus, but is ghown throughout this
revision to be a practically useless character because of the degree of varia
tion. Similarly, the position ofthe r-nl crossvein is shown to be oflittle use for
species identification (although gross differences are of significance in ge
neric identification within the family). The position of this crossvein is ex
pressed herein through the M-sector ratio (i.e., the ratio of sector 3 ofM to
sector 2) (Fig. 5).

The presence ofvein M
2

(referred to by others in the field as vein M
1
+

2
)

often has been considered an important character in the generic classification
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of the Pipunculidae. It is shown in this revision that this character often is
variable within species. In most instances, P. elegantulus and P. marittmus
possess an M

2
• However, P. tibialis mayor may not have vein M

2
(Fig. 5).

Pipunculus torus was observed to have a well-developed M
2

vein in 1
specimen. Individual specimens ofseveral species also had wing aberrations
with what appeared to be an M

2
vein present on 1 wing only, or an extra vein

pointing in the opposite direction where M
2

would occur if it were present.
The phylogenetic implications of this character are discussed in Phylogeny.

Abdomen (Segments 1-8). These segments are essentially unifonn through
out the genus. In both sexes, tergites 1-5 and sternite 1 are well developed,
and stemites 2-5 are reduced or absent. In females, tergite 6 also is well
developed. In males, tergites 6 and 7 are reduced to narrow, dorsal plates;
stemite 6 is widest dorsally and very narrow ventrally with a somewhat wider
distal hook (Fig. 12); stemite 7 is rectangular (Fig. 11); tergite 8 and stelnite 8
are fused to form a large syntergosternite 8 with a variably shaped membra
nous region (Fig. 11). The presence ofyellow patches on the tergites ofsome
females is species-specific, but is often absent in many individuals of the
species. The pattern of abdominal pruino~ity usually varies greatly within
species.

'ferminalia beyond segment 5 are twisted laterally and positioned ven
trally to the preceding segments. Albrecht (1979, 1990) referred to dorsal and
ventral parts of tho terminalia as if they were not twisted. To avoid such
unnecessary confusion, this revision refers to all structures on the dorsum of
the insect as dorsal (for example, the external region of the epandrium is
referred to as ventral even though it would have had a dorsal orientation
before circumversion). The epandrium is the large ventral sclerite distal to
syntergosternitc 8 (Figs. 11 and 14). Internally, the epandrium extends dor
sally to fuse with the hypandrium. The hypandriallobes (Fig. 14) are smooth
in most species ofPipunculus but have small protuberanc'es in the P. horvathi
complex and in P. cingulatus and P. viduus (as in Figs. 24e, 36e, and 40e).
Pipunculus houghi has uniquely jutting projections on the lateral lobes of
the hypandrium (Fig. 32e). Ventrally, the lateral lobes of the hypandrium
merge with a variably shaped sclerite, the subepandrial sclerite (Figs. 11 and
14). This structure has not been used in pipunculid taxonomy before, but the
shape is species-specific. In this revision, it is characterized by a ratio of the
length to the width at the nan·owest point (SEP) (Fig. 14). The surstyli arise
from the ventral margins ofthe epandrium and articulate with the subepandrial
sclerite (Fig. 14). In Pipuncu!us, the surstyli are symmetrical and have spe
cies-specific shapes. The shapes are usually distinctive, as shown by the
figures, but measurements are included to help differentiate similar species. A
ratio of the length of the surstylus to the width of the surstylus at the widest
point often is helpful in this regard (SST) (Fig. 14). The chaetotaxy ofboth the
surstyli and the subepandrial sclerite often exhibit interspecific differences.

Homologies of components of the phallus have been clarified by the
recent work of Cumming et al. (1995). Genitalic terminology follows their
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example. A new term, phallic gUide, is introduced here for what has been
called the aedeagus (Morphology) (Fig. 13). Shape of the phallic guide and
the presence or absence of membranous distal lobes and the organization of
hairs on the phallic guide are species-specific. A long, curving, proximal
extension of the phallic guide is present in members of the P. horvathi
complex and is referred to as a keel (Fig, 40 a and g).

Associated with the phallic guide is the ejaculatory duct (Fig. 13). This
duct is distally trifid and possesses some degree of distal sclerotization. It is
subtendcd by a pair of thin, sclerotized structures that are extensions of the
hypandrium, referred to here as gonostyH (Fig. 13). Albrecht (1990) referred to
these structures as the sheath of the ejaculatory duct. McAlpine (1981) and
Rafael (1987) called them parameres. The shape of this structure is likely
species-specific but was not carefully examined for all species in this study.

The ejaculatory duct is connected by a single tube to the sperm pump
and its ejaculatory apodeme (Fig. 13). The shape of the ejaculatory apodeme
is species-specific, appearing as a fan-shaped, cylindrical, flower-shaped, or
umbrella-shaped structure in different species within the genus. The shape of
the apodeme is partly defined by a ratio of the length to the width (Fig. 13) I

The cerci are typically long and narrow in Pipunculus but have a minor degree
of interspecific variability (Fig. 11). Only P. kotaneni has distinctly different
cerci that proved useful in species characterization (Fig. 33c).

The female tenninalia of Pipunculidae are modified to form a simple
ovipositor. Kozanek and Belcari (1997) provide good evidence that the ovi
positor consists ofmodified abdominal segments 7, 8, and 9. Segments 7 and
8 form the bulbous base and segment 9 forms the piercer (rigidly fused to the
base). The ovipositor base articulates with abdoD1inai segment 6, allowing the
ovipositor to be thrust forward into the host's abdomen. It was formerly
thought that during oviposition, an egg passed along a groove on the ventral
surface of the piercer (Hardy 1943). Jervis (1992) has shown that, at least in
Chalarus, the piercer incorporates a valve mechanism with 2 lateral grooves
whereby the egg is released- from near the piercer tip following penetration of
the host's integument.

In general, there is little intraspecific variability in ovipositor shape. The
great interspecific variability makes it a valuable tool in species delimitation.
The functional significance ofthis variation is unclear; there appears to be no
obvious relationship between ovipositor shape and the hastes) attacked. The
degree ofcurvature of the piercer and the relative lengths ofcomponent parts
of the piercer and base should be assessed by viewing the ovipositor later
ally. The degree of curvature must be assessed visually by comparing speci
mens with the figuresJ Because of the importance of the ovipositor in species
identification, all drawings are included together (Figs. 46-65). Similarly shaped
ovipositors are grouped together to aid in identification. Several measure
ments of the ovipositor are made to avoid purely visual comparisons (al
though measurementc:; are rarely necessary with experience). Ovipositor length
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(OL) is measured in a straight line from the piercer tip to the point where the
ovipositor base articulates ventrally with stemite 6 (Fig. 15). Piercer length is
measured as a straight line from the proximal edge ofthe cerci to the tip ofthe
piercer (Fig. 15); this is represented as part ofthe ratio ofovipositor length to
piercer length (OL/PL). The length of the ovipositor base is measured as a
straight line from the proximal end of the cerci to the point where the oviposi
tor base articulates ventrally with sternite 6 (Fig. 15); this is given as part of
the ratio ofthe length ofthe ovipositor base to piercer length (B/P). A ratio of
body length to ovipositor length (BL/OL) also is given in all descriptions.

There were no significant interspecific differences in the chaetotaxy of
the ovipositor base. However, ovipositor hairs often are rubbed off, possibly
giving a misleading view of the lack of importance of this character. The
chaetotaxic differences in figures should thus be ignored.

11hree elongate spermathecae are present within the ovipositor (Figs. 16
and 17). These are visible only in dissected material and even then are difficult
to see. Sclerotization of the ovipositor usually conceals the spermathecae,
and they are difficult to tease out without damaging them. Using KOH instead
of lactic acid to clear the ovipositor makes the base more translucent but
usually affects the integrity of the spernlathecae. Because of these difficul
ties, the spermathecae were not critically examined in all species. However,
there appears to be no variation in these structures among species of
Pipunculus. Differences were observed at the generic level and have been
partly documented (Harris 1966, I(ozanek and Belcari 1997).



Systematic Treatment

Genus Pipuncu[us Latreille

Dorilas Meigen 1800: 31. Type species: Pipunculus campestris Latreille 1802,
by subsequent designation (Coquillett 1910: 535), suppressed by ICZN
1963: 339 (Opinion 678).

Pipunculus Latreille, 1802: 463. Type species: Pipunculus campestris Latreille
1802, bymonotypy.

Dorylas, variant spelling.
Microcera Meigen 1803: 273. Type species: Pipunculus campestris. Latreille

1802, by subsequent designation (Coquillett 1910: 569).

Diagnosis. Head spherical. Ocollar bristles absent. Propleufon with a fan
of hairs. At least anterior third of thorax and all of abdomen covered with
dense pile. Pterostigma present. Abdominal terga with at least some brownish
or greyish pruinosity. Syntergostemite 8 with membranous area.

Body Length. 3.2-8.0 mm.
Head. Eyes large, occupying most of spherical head; males holoptic;

females dichoptic. Frontal olnmatidial facets enlarged in females (Fig. 4);
ommatidial facets ofmales all equal in size. Posterior margin ofeye straight.
Ocellar and frontal bristles absent, at IUOst frontal margin with small hairs.
Frons black, usually with some degree ofgrey or brown pubescence. Flagel
lum acute, obtuse or acuminate (Figs. 1-3); yellow to black. Arista black to
dark brown; 1.65-2.84 times length offlagellum. Pedicel yellowish to black; 2
7 long dorsal bristles and 0-3 short dorsolateral bristles, longest 0.35-1.60
times width ofpedicel; 2-5 long and 0-2 short ventral bristles, longest 0.60
1.50 times width of pedicel. Scape black to brown with 1-3 dorsal bristles.
Face grey, pubescent. Occiput wide; undusted to grey or brown-dusted (or
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both grey and brown-dusted); with dorsolateral fringe of small hairs. Label
lum yellow to dark brown.

Thorax. Propleural fan well developed with 6-17 long hairs, 0.85-2.83 times
length of longest hairs of scutum. Humerus yellow to black with 3-11
posterodorsal hairs, or with 10-20 hairs over entire surface; undusted to grey
or brown-dusted. Pleuron brown to black; glabrous; sparsely grey or brown
dusted. Prescutum and scutum brown to black; grey to brown-dusted; uni
foonly covered with hairs in at least anterior third, usually over entire surface;
when hairs reduced to anterior third, 2 dorsocentral rows of hairs sometimes
present on posterior 2/3. Scutellum brown to black; grey to brown-dusted;
usually sparsely to densely covered with hairs; occasionally hairs restricted
to posterior row; posterior row of hairs sometimes stronger than other hairs.
Postnotum brown to black; dusted with brown or grey. Halter yellow to dark
brown.

Legs. Coxae black to yellow, undusted, grey or brown-dusted; sparsely to
densely covered with wispy hairs. Trochanters black to yellow; with 0-2
anterodistal bristles. Femora·black to yellow. Fore and midfemora with double
row of ventral spines over apical third to entire length. Hind fenlur with
anteroventral row of spines and posteroventral row of spines, bristles or
hairs. Fort femur posterodorsally with a row ofpale hairs over n10st of length.
Midfemur posterodorsally with 2 parallel rows of long, dense, pale hairs over
entire length, longer than similar hairs on fore femur. Hind femur
posterodorsally with 1-2 rows of pale hairs over entire length (less than or
equal to length of corresponding hairs on midfemur). Fore and midfemora
slender. Hind femur sometimes incrassate in distal half (Fig. 7). Tibiae black to
yellow with numerous parallel rows ofmixed pale and black hairs. Fore tibia
with no outstanding bristles or apical spurs. Midtibia with 0-4 outstanding
posteromedial bristles, no apical spllrs. Hind tibia with 0-6 outstanding
antcromedial bristles; apical spur present or absent, if present then spur
flattened laterally, keeled centrally, with spine at tip (Fig. 9). Fore and middle
tibia bent slightly medially; hind tibia with at least 15° bend in middle.
Tarsomeres black to yellow with numerous snlall pale or black hairs. Tarsomere
5 with 2 long lateral apical bristles and 2 somewhat shorter medial apical
bristles (Fig. 10). Pulvilli brownish to yellow. Claws yellowish with black tips.

Wings. Length 3.5-8.2 mm; clear; M
2
present (Fig. 5) or absent (Fig. 6); M

1

weakly to stronglysinuate. Ratio ofC/C
3

(costal section ratio) 0.56:1-3.40:1.
Pterostigma brown, completely occupying costal section 3. R-m crossvein in
basal third ofcell dIn; M sector ratio 1.27: 1-2.82: 1.

Male Abdomen. Black to brownish. Tergites 1-5, stemites 1, 6, and 7 and
syntergosternite 8 with at least some grey or brown dusting (or both) on all
except some members ofthe P. horvathi complex. Tergite 1with allterodorsal,
undusted, membranous crescent. Stemites 2-5 reduced, indistinct. Tergites 6
and 7 reduced to narrow plates, indistinct by external examination. Stemites 6
and 7 reduced to moderately narrow plates, easily visible by external examina-
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tion (Figs. 11 and 12). Syntergostemite 8 massive, distal, with membranous area
occupying distal area to most ofsegment. Dorsum oftergites, stemites 6-7, and
syntergosternite 8 covered with pale, uniformly distributed hairs; lateral hairs of
tergites same length or longer than dorsal hairs ofabdomen, uniformly distrib
uted except on tergite 1where restricted to anterolateral edge.

Male Genitalia. Surstyli, epandrium, and cerci black to yellow. Cerci short
to elongate. Surstyli symmetrical; in same plane as body or upturned by as
much as 900 in lateral view; covered with microtrichia; dorsal and lateral
surfaces with numerous bristles. Subepandrial sclerite glabrous to entirely
covered with bristles. Phallic guide symmetrical with distal hook; distal region
glabrous or occupied by small hairs; membranous distal appendages present
or absent, glabrous or with small hairs. Ejaculatory duct trifid~ with or without
apical serrations (teeth); relatively straight to coiled; with simple or sac-like
endf;. Lateral lobes ofhypandrium smooth, or with small swellings or large
projections. Ejaculatory apodeme symmetrical or asymmetrical; fan-shaped,
umbrella-shaped, cylindrical, or cylindrical with finger-like distal lobes.

Female Abdomen. Tergites 1-5 and stenlites 1-5 as in male. Tergite 6 well
developed, undusted or dusted with grey. Ovipositor base light to dark
brown, shining; piercer shining dark brown to yellow; straight, downcurved,
or upcurved. Spennathecae long and slender with rough, elongate, accor
dion-like spermathecal ducts (Fig. 17).

Key to New World Species ofPipuncllius l

1. Males ,............................ 2

Females2 31

2. Ifind tibia with prolllinent ventral, apical spur (cf. Fig. 9) 3

IIind tibia with no apical spur...................................................... 5

3. M
2

present (Fig. 5) or absent; surstyli at least 2.5 times as long as
wide (Fig. 41d); ejaculatory duct entirely membranous, with
tubules coiling around each other in a helix (Fig. 41g); ejacula
tory apodeme cylindrical with finger-like lobes distally (Figs. 41
e and f); phallic guide sharply deflected downward in lateral
view (Fig. 41h). Western U.S. (Fig. 81) P. tibialis Hardy

'Adequate keys to the genera of PipuncuIidae are provided in Hardy (1987) and
Albrecht (1990).

2The key to females is inadequate but is the best available until more specimens can
be collected and examined. Females of P. apicnrinus, P. bnsi/icus, P. curvitibiae, P.
kotaneni, P. nodus, P. papulus, and PI platystylus are unknown, Females of P. rafaeli
and P. ferepauculus were not seen in this study. These species are keyed here according
to descriptions and drawings in Rafael (1991) or accor9ing to range. Variation in known
species makes keying difficult and potentially unreliable. Ovipositor drawings are
arranged together in the plates to facilitate picture keying.
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M
2

absent (cf. Fig. 6); surstyli very short, <2 times as long as wide
(Figs. 1ge and 33e); ejaculatory duct sclerotized throughout
most of length, loosely coiled apically (Figs. 199 and 33g);
ejaculatory apodemc not as above; phallic guide not deflected
downward in lateral view ,................................................... 4

4. Membranous area large, extending over most of length of
syntergostemite 8, very narrow dorsally (Figs. 33a-c); ejacula
tory apodeme cylindrical (Fig. 33d); phallic guide with numer
ous small hairs dorsal to distal hook (Fig. 33£1. Western USA
and Mexico, Fig. 77 P. kotaneni Skevington, n. sp.

Membranous area large, distal, round, not narrowing dorsally
(Figs. 19 a,~c); ejaculatory apodeme fan-shaped (Fig, 19d); phal
Hc guide glabrous (Fig. 19f). Southeastern Arizona (Fig. 67)
........... t P. albidus Skevington, n. sp.

5. M
2
present (cf. Fig. 5); hairs on dorsum ofthorax short and dense,

same length as hairs on dorsum ofabdomen; surstyli bent up at
90° in lateral view (cf. Fig. 27a), tips flattened in dorsal view (cf.
Fig. 27d); ejaculatory duct with sac-like endings (cf. Fig. 27e);
ejaculatory apodeme umbrella-shaped (cf. Fig. 27f) 6

M
2

absent (cf. Fig. 6); hairs on dorsum ofthorax longer than hairs
on dorsum of abdomen; surstyli not as above; ejaculatory duct
with simple endings (cf. Fig. 20g); ejaculatory apodeme weakly
to strongly fan-shaped (cf. Figs. 30fand 18d) 7

6. Ratio of length of longest dorsal bristles on pedicel to width of
pedicel 0.9-1.1:1; surstyli short, stubby (Fig. 35 a and c). East
coast ofCanada (Fig. 78) P. maritimus Skevington, n. sp.

Ratio of length of longest dorsal bristles on pedicel to width of
pedicel 0.7-0.9:1; surstyli long (Fig. 27 a and d). Widespread
from northern Canada south to Costa Rica (Fig. 74)
..................... , P. elegantulus Williston

7. Hairs ofprescutum and scutum restricted to anterior third plus 2
dorsocentral rows over entire length ,........ 8

Prescutum and scutum uniformly covered with hairs................ 11

8. Scutellum with scattered hairs over entire surface; lateral lobes of
hypandrium with large, projecting protuberances (Fig. 32e).
Eastern North America north to southern Canada (Fig. 77)
...................................................................... P. houghi Kertesz

Hairs of scutellum restricted to posterodorsal edge; lateral lobes
ofhypandrium smooth (cf. Fig. 14) 9
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9. Femora bright yellow; wing length ~5.5 mm; surstyli with apices
turned strongly inward in dorsal view (Fig. 45e); subepandrial
sclerite forming a wide tongue, < 3 times as long as wide (Fig.
45e); ejaculatory apodeme asymmetrical, flared out to one side
distally (Fig. 45d); ejaculatory duct very slender, straight for
most oflength (Fig. 45f). SoutheastemArizona to Mexico (Fig.
71) P. xanthopodus Williston

Femora dark brown with yellow apices; wing length <5.0 mm;
surstyli not as above; subepandrial sclerite narrow, >3 times as
long as wide; ejaculatory apodeme fan-shaped, symmetrical
(Figs. 18d and 38d); ejaculatory duct not as above 10

10. Surstyli strongly divergent at tips, without protuberances on
distal, inner surfaces (Fig. 18e); ejaculatory duct loosely coiled,
longer than surstyli if held outstretched (Figs. 18 a and g).
Southeastern Arizona to Costa Rica (Fig. 66)
.................................................. P. abnormis Skevington, n. sp.

Surstyli not divergent at tips, with protuberances on distal, inner
surfaces (Fig. 38e); ejaculatory duct not coiled, no longer than
surstyli if held outstretched (Fig. 38g). California (Fig. 77)
.................................... , ~P. papulus Skevington, n. sp.

11. Hairs ofthorax white, with no brown discoloration 12

Hairs ofthorax brown ,................................ 18

12. Surstyli long, at least twice as long as wide (Figs. 2ge, 37d, and
3ge) , /... 13

Surstyli short, less than twice as long as wide (Figs. 20e, 26d, 28d,
and43e) ,......................................................... 15

13. Surstyli with apex swollen, flattened (Fig. 3ge); subepandrial
sclerite narrow, at least 7 times as long as wide (Fig. 3ge);
ejaculatory tubules not toothed (Fig. 39g); ejaculatory apodeme
symmetrical (Fig. 39d). Southeastern Arizona and Southwestern
New Mexico (Fig. 81)
................................................ P. platystylus Skevington, n. sp.

Surstyli not as above; subepandrial sclerite wider (less than 5
times as long as wide) (Figs. 2ge and 37d); ejaculatory tubules
with 3-5 distal teeth (Figs. 29f and 37g); ejaculatory apodeme
asymmetrical, with large lateral swelling on one side (Figs. 29d
an.d 37e) 14

14. Surstyli with protuberances on distal, inner surfaces (Fig. 2ge);
phallic guide with hairs present near apex (Fig. 29h). Southeast-
ern Arizona (Fig. 70) P. hastatus Skevington, n. sp.

Surstyli with no distal protuberances (Fig. 37d); phallic guide
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glabrous (Fig. 37f). Southeastern Arizona (Fig. 79)
....... oo to If P. nodus Skevington, n. sp.

15. Phallic guide glabrous, membranous distal appendages present
(Figs. 20fand 28t) It............................... 16

Phallic guide with hair~ present near apex, membranous distal
appendages absent (cf. Fig. 26f) oo... 17

16. Ejaculatory tubules with gradually tapering sclerotized area sur-
rounded by wider, less tapering membranous area (Fig. 28g);
ejaculatory apodeme symmetrical (Fig. 28e); distal appendages
on phallic guide short (Fig. 28t). Widespread from southern
Canada to Mexico (Fig. 76) , P. fuscus Loew (in part)

Ejaculatory tubules not as above (Fig. 20g); ejaculatory apodeme
asymmetrical, shaped like a lopsided fan (Fig. 20d); distal ap
pendages on phallic guide very long (Fig. 20f). Utah and
Arizona (Fig. 68) P. apicarinus Hardy & Knowlton

17. Subepandrial sclcrite narrow, > 5 times as long as wide (Fig. 26d);
tubules of ejaculatory duct with weak teeth near apices (Fig.
26g). Southeastern Arizona to Southwestern New Mexico (Fig.
73) P. dentatus Skevington, n. sp.

Subepandrial sclerite wide, < 5 times as long as wide (Fig. 43e);
tubules ofejaculatory duct without teeth (Fig. 43g). California to
New Mexico (Fig. 78) P. townsendi Malloch

18. Hind femur posterodorsally usually with 2 parallel rows of long
hairs; surstyli flattened apically in dorsal view (Fig. 42 a and d).
Widespread in Nearctic, but most common in East (Fig. 80)

••• J , P. torus Skevington, n. sp.

fIind femur posterodorsally with 1 row of long or short hairs;
surstyli not as above , , ,....................... 19

19. Surstyli long and thin, tapering greatly toward apices, length
>2.5 times width (Fig. 30 a and e)3; ejaculatory duct trifid, but
appearing bifid (one tubule with reduced sclerotization) (Fig.
30g). Widespread in Holarctic, abundant in Nearctic (Fig. 67)
......................................................................... P, hertzogi Rapp

Surstyli not as above; ejaculatory duct fully sclerotized, trifid in
all except P. campestris 20

3If the surstyli are not concealed, their shape readily identifies P. hertzog; without
dissection after the student ha~ had some practice with the group. Rapid identification of
this species is crucial because 80% of North American Pipunculus belong to this species.
If this species has to be repeatedly dissected, headway will be excruciatingly slow.
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20. Membranous area huge, loosely ballooning out dorsally (cf. Figs.
40a-e); keel extending into ventral part ofmembranous area (cf.
Fig. 40 a and C)4 2 1

Membranous area small to large, but not typically ballooning out
dorsally (cf. Figs. 30a-c); keel not extending into membranous
area (cf. Fig. 30 a and c) 24

21. Surstyli long, at least 2 times as long as wide (Figs. 31 e and 36e)
•••••••••••••••••••••••••••••••••••••••••••••••• 1••••••••••••••••••••••••••••••••••••••••••••••• 22

Surstyli short, less than 116 times as long as wide (F'igs. 34e and
40e) 23

22. Subepandrial sclerite long and narrow, >3 times as long as wide
(Fig. 31 e); phallic guide entirely glabrous (Fig. 31 f); lateral lobes
ofhypandrium smooth (cf. Fig. 30e); surstyli shape as in F'ig.
31 e. Widespread boreal-montane south to Colonlbia (Fig. 72)
.................................................................... P. horvathi Kertesz

Subepandrial sclerite extremely wide, <2 times as long as wide
(Fig. 36e); phallic guide with distal appendages entirely covered
with small hairs (Fig. 36g); lateral lobes of hypandrium with
small swellings (Fig. 36e); surstyli shape as in Fig. 36e. Western
North America (Fig. 80) P. nanus Skevington, n. sp.

23. Subepandrial sclerite wide, < 3 times as long as wide (Fig. 34e);
inner surfaces of surstyli strongly concave in distal half (Fig.
34e). Widespread in Nearctic (Fig. 79) ..... P. luteicornis Cresson

Subepandrial sclerite extremely long and thin, >20 times as long
as wide (Fig. 40e); inner surfaces of surstyli parallel to weakly
concave in distal one half (Fig. 40e). Brazil and Argentina (Fig.
75) P. rafaeli Skevington, n. n.

24. Snbepandrial sclerite wide, < 2 times as long as wide (cf. Fig. 36e);
range restricted to Brazil and Argentina (Fig. 75)
................................................................ P. !erepauculus Hardy

Subepandrial sclerite long and narrow, >3 times as long as wide
(cf. Fig. 24e); Nearctic to northern Neotropical, not occurring
south of Mexico ~......................................... 25

25. Ejaculatory apodeme weakly fan-shaped to almost cylindrical, >2
times as long as wide (Figs. 23g, 24d, and 44f) 26

Ejaculatory apodeme strongly fan-shaped, < 2 times as long as
wide (cf. Fig. 2Id) ~.................................. 28

4Dried specimens may appear to possess a keel when it is absent. Dissection is
often necessary to confirm the presence of this character.
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26. Ejaculatory duct weakly trifid, with 1 atrophied membranous tu-
bule giving appearance of bifid duct (Fig. 23 a and e); lateral
lobes ofhypandrium smooth (cf. Fig. 30e). Northwestern North
America and Eurasia (Fig. 66) q P. campestris Latreille

Ejaculatory duct trifid, fully developed and sclerotized (cf. Fig.
24g); lateral lobes ofhypandrium with small swellings (cf. Fig.
24e) 27

27. Surstyli with inner edges roughly parallel to weakly concave in
distal half (Fig. 24e); hind femur usually with posteroventral
spines weak to absent. Widespread from northern Canada south
to Mexico (Fig. 73) P. cingulatus Loew

Surstyli with inner edges strongly concave in distal half (Fig.
44e); hind femur usually with posteroventral spines nlore preva
lent (weak to strong). Widespread frool southern Canada south
to Mexico (Fig. 82) P. viduus Cresson

28. Ejaculatory duct with 3-5 teeth near the terminus of each tubule
(Fig. 21g); dorsal surface of surstyli very 3-dimensional with
raised outer region and'depre~sedinner area (Fig. 21e); phallic
guide with membranous diRtal appendages absent (Fig. 21t);
wing length usually >5.6 nun. Eastern North America north to
southern Canada (Fig. 66) P. basilicus Skevington, n. sp.

Ejaculatory duct without terminal teeth; surstyIi not as above;
phallic guide with membranous distal appendages present (cf.
Fig. 28i); wing length <5.6 mm ,...................................... 29

29. Ejaculatory tubules with gradually tapering sclerotized area sur-
rounded by wider, less tapering membranous area (Fig. 28g).
Widespread from southern Canada to Mexico (Fig. 76)
...............................................................P. fuscus IJoew (in part)

Ejaculatory tubules not as above.. 30

30. Ejaculatory duct loosely coiled, longer than sutstyli if held out
stretched (Fig. 22g); distal appendages of phallic guide gla
brous (Fig. 22f); ejaculatory apodeme forming symmetrical fan
(Fig. 22d). Western North America (Kansas) (Fig. 72)
................ ~ Ie P. bulbistylliS Skevington, n. sp.

Ejaculatory duct not coiled, shorter than surstyli if held out
stretched (Fig. 25 a and g) distal appendages of phallic guide
densely covered with small hairs (Fig. 25t); ejaculatory apodeme
forming asymmetrical, lop sided fan (Fig. 25d). Southeastern
Arizona (Fig. 69) P. curvitibiae Hardy

31. Hairs of prescutum and scutum restricted to anterior one third
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................................................................................................ 32

Ptescutum and scutum uniformly covered with hairs.. 34

32. Scutellum with scattered hairs over entire surface; ovipositor
swollen at dorsal junction ofpiercer and base (Fig. 61). Eastern
North America north to southern Canada (Fig. 77)
...................................................................... P. houghi Kertesz

Hairs of scutellum restricted to posterodorsal edge; ovipositor
not as above 4 I ••••••••••••••••••••••••••••••••• , ••••••••••••••••• , ••• 33

334 Abdomen with dull yellow patches laterally on at least tergite 2,
usually on tergites 2-4; ovipositor very broad proximally, piercer
gradually downtumed throughout length (Fig. 62). Southeast
ern Arizona and Mexico (Fig. 71) ...... P. xanthopodus Williston

Abdomen dark brown with no yellow patches; ovipositor without
broad base; piercer strongly upturned proximal to cerci, fol
lowed by pronounced downturn at tip (Fig. 55). Southeastern
Arizona to Costa Rica (Fig. 66) .. P. abnormis Skevington, n. sp.

34. Ovipositor strongly upturned, sickle-shaped (Fig. 65). Widespread
from southern Canada south to Mexico (Fig. 82)
............................................, P. viduus Cresson

Ovipositor straight to downtumed............................................ 35

35. VeinM
2
present(cf. Fig. 5) I.~ 36

Vein M
2

absent (cf. Fig. 6) 3 8

36. Frons widest medially, narrowest near antennae, at least 1.2 times
as wide at widest point as at narrowest; ovipositor length <1.0
mm; piercer strongly downturned (Fig. 51). Western U.S. (Fig.
81) ~ .. , P. tibialis (Hardy) (in part)

Frons approximately the same width throughout length; oviposi
tor length>1.4 nlm; piercer gradually downturned throughout
length (Figs. 63 and 64) 37

37. Length of longest dorsal bristles on pedicel >0.9 times width of
pedicel; ovipositor length <1.5 mm; body length >4 times ovi
positor length. East coast of Canada (Fig. 78)
....... ~ P. maritimus Skevington, n. sp.

Length of longest dorsal bristles on pedicel <0.9 times width of
pedicel; ovipositor length >1.5 mm; body length <3.5 times
ovipositor length. Widespread from northern Canada south to
Costa Rica (Fig. 74) P. elegantulus Williston

38. Ovipositor swollen dorsally opposite cerci (Figs. 46-48 and 51)
••••••••••••• ! •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 39
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Ovipositor without dorsal swelling 4 1

39. Hind tibia with outstanding anteromedial bristles (Fig. 9); ovi
positor as in Fig. 51. Western U.S. (Fig. 81)
......................................................... P. tibialis (IIardy) (in part)

Hind tibia with no outstanding bristles; ovipositor not as above 40

40. Piercer of ovipositor dark brownish yellow to brownish black;
ovipositor as in Fig. 46 or 47. Widespread in Nearctic (Fig. 80)
......................................................... P. torus Skevington, n. Spa

Piercer of ovipositor shining yellowish brown; ovipositor as in
Fig. 48. California to New Mexico (Fig. 78)
.................................... , P. townsendi Malloch

41. Hind tibia with outstanding anteromedial bristles (cf. Fig. 9) .... 42

I-lind tibia with no outstanding bristles ,..................... 48

42. Range restricted to Brazil and Argentina (Fig. 75)
............................., , P. rafaeli Skevington, n. n.

Nearctic to northern Neotropical, not occurring in South America
.......... , ,.. , 43

43. Length of ovipositor base less than piercer length 44

Length of ovipositor base greater than piercer length 45

44. Ovipositor length >1\2 mm; body length <3.4 times ovipositor
length; pulvillus ofhind leg longer than tarsomere 5; ovipositor
as in Fig. 58 or 59. Widespread from northern Canada south to
Mexico (Fig. 73) P. cingulatus Loew

Ovipositor length <1.1 mm; body length >3.5 times ovipositor
length; pulvillus of hind leg shorter than tarsomere 5; oviposi
tor as in Fig. 52. Widespread in Nearctic (Fig. 79)
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I •••••• P.. luteicornis Cresson

45. Ovipositor base shallow, cylindrical (Figs. 56 and 57); humeri
usually dark brownish to black 46

Ovipositor not as above; humeri yellow to yellowish brown,
rarely brownish yellow ,... 47

46. Rarely <5 dorsal bristles on pedicel (3-5 long dorsal bristles and
1-2 short dorsolateral bristles); body length usually < 3.7 times
ovipositor length. Widespread in Holarctic, abundant in Nearc-
tic (Fig. 67) , P. hertzogi Rapp

Five or fewer dorsal bristles 011 pedicel (2-3 long dorsal bristles
and 1-2 short dorsolateral bristles); body length usually >3.8
times ovipositor length. Northwestern North America and Eurasia
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(Fig. 66) P. campestris Latreille

47. Six hairs in propleural fan; ovipositor base short and stubby,
piercer straight to slightly downcurved (Fig. 50). Widespread
boreal-montane south to Colombia (Fig. 72)
...................................................... P. horvathi Kertesz (in part)

Seven hairs in propleural fan; ovipositor base not as short as
above, piercer slightly more downcurved (Fig. 49). Western
North America (Fig. 80) P. nanus Skevington, n. sp.

48. Range restricted to Brazil and Argentina (Fig. 75)
................................................................ P. !erepauculus Hardy

Nearctic to northern Neotropical, not occurring south of Mexico
................................................................................................... 49

49. Abdominal tergites entirely dusted grey and brown, no undusted
regions; ovipositor broad and long, >1.4 rom (Fig. 60). South-
eastern Arizona (Fig. 70) P. hastatus Skevington, n. Spa

At least tergites 3-6 with some undusted dorsal areas; ovipositor
not as above, < 1.3 mm long 50

50. Ovipositor base short and stubby, piercer short and straight to
slightly downcurved (Fig. 50); ovipositor length <1.0 nun; body
length usually> 4.0 times ovipositor length; length of oviposi
tor base usually greater than piercer length. Widespread bo
real-montane south to Colombia (Fig. 72)
........................................, P. Itorvathi Kertesz (in part)

Ovipositor not as above; ovipositor length> 1.2 mm; body length
<4.0 times ovipositor length; length of ovipositor base less than
piercer length 5 1

51. Length of ovipositor base usually less than length of piercer;
body length usually >3.6 times ovipositor length. Widespread
from southcnl Canada to Mexico (Fig. 76) P. fuscus Loew

Length of ovipositor base greater than length of piercer; body
length <3.4 times ovipositor length; best separated from P.
fuscus by association with males. Southeastern Arizona to South
western New Mexico (Fig. 73) ..... P. dentatus Skevington, n. Spa

Species Accounts

Pipunculus abnormis Skevington, new species
(Figs. 18,55,66)

Body Length. 3.2-3.7 mm.
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Male. Head. Frons black with sparse silver-grey pubescence; 1.73-1.94
times length ofhoIoptic region. Flagellum obtuse; light brown. Arista black
ish brown. Pedicel light brown; 2 long dorsal bristles ap.d 1-2 short dorsolat
eral bristles, longest 0.53-0.72 times width ofpedicel; 4 long ventral bristles,
longest 1.1.1-1.13 times width of pedicel. Scape light brown with 1 dorsal
bristle. Face densely silver-grey pubescent. Occiput entirely silver-grey dusted
except for small brown-dusted region near ocelli. Labellum light brown.

Thorax. Propleural fan with 8-9 long hairs, 1.50-1.67 times length of
longest hairs of scutum. Humerus light brown to yellowish brown with 3
posterodorsal bristles. Pleuron dark brownish black; glabrous; grey-dusted.
Prescutum and scutum blackish brown with sparse brown dusting and a
lateral fringe of grey dusting; brown hairs restricted to prescutum and to 2
dorsocentral rows oyer entire length of scutum. Scutellum blackish brown;
bristles restricted to posterior edge. Postnotum black with grey dusting.
Halter yellowish brown.

Legs. Coxae dark brown; sparsely grey-dusted. Trochanters yellow. Femora
dark brown with yellow apices. Fore femur ventrally with double row of 5-6
black spines on apical third; posterodorsally with row of moderately long,
pale hairs over most of length. Midfemur anteroventrally with row of 5-6
black spines on apical third; posteroventrally with row of 9-11 black spines
on apical half; posterodorsally with 2 parallel rows of long, dense, pale hairs
over entire length, approximately twice as long as sinlilar hairs on fore femur.
Hind femur ventrally with double row of 5-7 black spines on apical third;
posterodorsally with sparse row of long, pale hairs over entire length;
posteroventrally with row of long, pale hairs over proximal third. Tibiae
yellow. Hind tibia with 2 outstanding, brown, anteromedial bristles; no apical
spur. Tarsomeres 1-4 yellow; tarsomere 5 brown. Pulvilli yellow; 0.75-0.81
times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 3.70-4.65 nun; M
2

absent; M) weakly sinuate. Costal sec
tionratio 0.79:1-1.17:1. M sector ratio 2.05:1-2.17:1.

Abdomen. Brownish black with regions ofgrey and brown dusting. Tergite
1 entirely grey-dusted to bare anterodorsally.,Tergites 2 and 3 brown-dusted
to undusted anterodorsally; grey-dusted po~terolaterally. Tergites 4-5 grey
dusted posterolaterally; undusted dorsally. Dor~al hairs of abdomen half the
length to the same length as those on scutum; lateral hairs as long as those on
scutum, evenly spaced except those on tergite 1 restricted to anterolateral
edge. Stemite 1 black with grey dusting. Syntergostemite 8 undusted; with
few scattered hairs; membranous area moderate in size, distal (Figs. 18 a-c).

Genitalia. Color unknown (all dissected). Cerci 1.2-1.4 times as long as
wide. Surstyli symmetrical; only slightly upturned in lateral view; inner sur
faces roughly parallel; tips bent dramatically outward in dorsal view; SST
1.92:1 (Fig. 18e). Dorsal surface of surstyli sparsely clothed in long bristles
over all of medial and outer edges, most concentrated at proximal medial
region (Fig. 18e). Subepandrial sclerite roughly parallel-sided; long and nar-
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row, SEP 5.62:1; bristles restricted to distal half (Fig. 18e). Phallic guide
symmetrical with small distal hook; glabrous; membranous distal appendages
present (Fig. 18f). Ejaculatory duct trifid; not toothed; sclerotized throughout
most of length; loosely coiled; longer than surstyli ifheld outstretched (Figs.
18 a and g). Lateral lobes ofhypandrium smooth. Ejaculatory apodeme strongly
fan-shaped; symmetrical; 1.35 times as long as wide (Fig. 18d).

Female. As male except for the following characters. Eyes dichoptic; FR
1.50:1-1.58:1. F'lagellum short acuminate; yellowish brown to light brown.
Facets of fovea considerably enlarged in relation to other eye facets, largest
facets 0.58-0.62 times width oflower portion offrons. Labellumyellow. Seven
bristles in propleural fan. Humerus yellow. Femora brown with yellow apices
to entirely yellow on proximal third. Midfemur posterodorsally with a single
row of long, pale hairs over most of length. Hind femur with 2 posteroventral
black spines. Hind tibia lacking prominent bristles. Pulvillus ofhind leg 1.25
1.62 times length of tarsomere 5. Costal section ratio 1.22-1.66: 1. Abdomen
shining dark brown with areas of grey dusting. Tergite 2 grey-dusted antero
dorsally and laterally. Tergites 3-5 grey-dusted laterally. Tergite 6 grey
dusted laterally or posterolaterally. Lateral abdominal hairs short, same length
as dorsal abdominal hairs.

Ovipositor. Base dark brown, shining. Piercer shining yellowish brown;
strongly upturned at proximal area of cercus followed by pronounced down
turn at tip (Fig. 55). OL 0.83-0.92 mm; OL/PL 1.79: 1-2.21: 1; I3L/OL 3.51:1
4.11:1;B/P 1.08:1-1.35:1.

Type Material. JIOLOTYPE: 1 0', Cordoba, Veracruz, Mexico, 6-VII-66, 1. S.
Buckett, M. R. and R. C. Gardner (UCD), front legs, middle left leg, hind left
tarsi, and left wing missing, abdomen dissected and placed in genitalia vial on
pin with specimen. ALL01'YPE: 1 ~, Cartago, Turrialba, grounds of IICA,
Costa Rica, 3-5-VI-76, Malaise trap, M. Wasbauer (DCB), excellent condition.
PARATYPE: 1 ~,Cochise County, Southwestern Research Station,S mi west
Portal, AZ, 6-X-66, 5,400 ft, P. H. Arnaud, Jr. (CAS).

Other Material Examined. Four specimens from the following areas: COSTA
RICA: Cartago. MEXICO: Sinaloa County. See Appendix.

Distribution. Southwestern Nearctic and Neotropical. Occurs from south
eastern Arizona (Chiricahua Mountains) south through Mexico to Costa Rica
(Fig. 66).

Etymology. From the Latin for irregular, or unconventional, referring to the
unique shape of the surstyli and ovipositor.

Discussion. This rarely collected species has been found from 31 May to
6 October. All specimens were collected above 914 m (3000 ft).

Pipunculus albidus Skevington, new species
(Figs. 19,67)

Body Length. Approximately 4 nnn, specimen dissected.
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Male. Head. Frons black, glabrous; 1.25 times length of holoptic region.
Flagellum obtuse; light brown. Arista brownish black. Pedicel light brown; 2
long dorsal bristles and 2 short dorsolateral bristles, longest 0.47 times width
ofpedicel; 3 long ventral bristles, longest 1.47 times width ofpedicel. Scape
light brown with 1 dorsal bristle. Face sparsely silver-grey pubescent. Oc
ciput silver-grey dusted dorsally except for small brown-dusted region near
ocelli; undusted laterally and ventrally. Labellum chocolate brown.

Thorax. Propleural fan with 9 long hairs, the same length as longest hairs
of scutum. Humerus dark brown with 5 posterodorsal bristles. Pleuron dark
brown; glabrous; grey-dusted. Prescutum and scutum black with heavy
brown dusting and a lateral fringe of grey dusting; long white hairs covering
entire prescutum and scutum. Scutellum black with heavy brown dusting
dorsally; covered with long white hairs. Postnotum black with heavy grey
dusting. IIalter yellow.

Legs. Coxae dark brown; grey-dusted. Trochanters yellow. Femora dark
brown with yellow apices. Fore femur ventrally with double row of 6 black
spines on apical third; posterodorsally with row ofmoderately long, pale hairs
over most oflength. Midfemur anteroventrally with row of 7 black spines on
apical third; posteroventrally with row of 10 black spines on apical half;
posterodorsally with 2 parallel rows of long, dense, pale hairs over entire
length, less than twice as long as similar hairs on fore femur. Hind femur
ventrally with double row of 7 weak brown spines on apical third;
posterodorsally with sparse row of long, pale hairs over entire length;
postoroventrally with row of long, pale hairs over proximal third. Tibiae
yellow. Hind tibia with 2-3 very long, outstanding, brown, anteromedial
bristles (3 times length of other leg hairs); apical spur present (cf. Fig. 9).
Tarsomeres 1-4 yellow; tarsomere 5 brown. Pulvilli yellow; 0.91 times length
oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.75 mm; M
2
absent; M

1
weakly sinuate. Costal section ratio

0.51:1. M sectorratio 2.11: 1.
Abdomen. Blackish brown with regions ofgrey dusting. Tergite 1 entirely

grey-dusted. Tergite 2 undusted dorsally and anterolaterally; grey-dusted
posterolaterally. Stemite 1black with grey dusting. Coloration ofremainder of
abdomen not described because specimen dissected. Membranous area large~

distal (Figs. 19a-g).
Genitalia. Color unknown (dissected). Cerci 1.2 to 1.4 times as long as

wide. Surstyli symmetrical; only slightly upturned in lateral view; inner sur
faces roughly parallel; short and stubby; S81' 1.70:1(Fig. 1ge). Dorsal surface
of surstyli sparsely clothed in long bristles over all ofmedial and outer edges
and much of distal region (Fig. 1ge). Subepandrial sclerite roughly parallel
sided; moderately long and narrow, SEP 4.38:1; bristles absent (Fig. 1ge).
Phallic guide symmetrical with small distal hook; glabrous; membranous
distal appendages absent (Fig. 19f). Ejaculatory duct trifid; not toothed;
sclerotized throughout most of length; loosely coiled; longer than surstyli if
held outstretched (Figs. 19 a and g). Lateral lobes of hypandrium smooth.
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Ejaculatory apodeme moderately fan-shaped; symmetrical; 1.88 times as long
as wide (Fig. 19d).

Female. Unknown.
Type Material. HOLOTYPE: 1 c!, Cochise County, Chiricahua Mountains,

AZ, 4-VII-40, R. If. Beamer (SNOW), 1wing missing, abdomen dissected and
placed in genitalia vial on pin with specimen.

Distribution. Known only from the Chiricahua Mountains in southeastern
Arizona (Fig. 67).

Etymology. From the Latin for whitish, in reference to the long, dense white
hair covering the dorsum of the thorax.

Discussion. This specimen is from the impressive series of pipunculids
collected by R. H. Beamer and D. E. Hardy on 4 July 1940 in the Chiricahua
Mountains. Over 60 specimens of at least 7 species of Pipunculus were
collected by them on that day.

Pipunculus apicarinus1Hardy & Knowlton
(Figs. 20. 68)

Pipunculusfemoratus var. apicarinus Hardy and Knowlton 1939: 114.
Pipunculus apicarinus Hardy and Knowlton 1939; Hardy 1965a: 552.

BodyLength. 4.4 rom.
Male. Head. Frons blackish brown with sparse to heavy silver-grey pubes

cence; 1.06-1.29 times length of hoIoptic region. Flagellum obtuse; brown.
Arista blackish brown. Pedicel brown; 2 long dorsal bristles and 1 short
dorsolateral bristle, longest 0.53-0.70 times width ofpedicel; 3 long ventral
bristles, longest 1.00-1.33 times width ofpedicel. Scape brown with 1 dorsal
bristle. Face densely silver-grey pubescent. Occiput entirely silver-grey dusted
except for small sparse to heavily brown-dusted region directly posterior to
ocelli. Lahellum yellowish brown to pale brown.

Thorax. Propleural fan with 8 long hairs, 1.12-1.67 times length oflongest
hairs of scutum. I-Iumerus yellow to pale brown with 5-6 posterodorsal
bristle$. Pleuron brownish black; glabrous; grey-dusted. Prescutum and
scutum black with heavy brown dusting and a lateral fringe of grey dusting;
white hairs uniformly covering anterior half, sparsely scattered posteriorly,
leaving dorsolateral regions bare. Scutellum black with brown dusting on
anterior half; white hairs scattered over surface. Postnotum black with grey
dusting. Halter yellowish brown to yellow.

Legs. Coxae dark brown; sparsely grey-dusted. Trochanters yellow. Femora
dark brown with yellow apices. Fore femur ventrally with double row of7-8
black spines on apical third; posterodorsally with row ofshort, pale hairs over
most of length. Midfemur anteroventrally with row of 6-9 black spines on
apical third; posteroventrally wilh row of 10 black spines on apical half;
posterodorsally with 2 parallel rows of long, dense, pale hairs over entire
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length, >3 times as long as similar hairs on fore femur. Hind femur ventrally
with double row of 6-8 black spines on apical third; posterodorsally with
sparse row of long, pale hairs over entire length; posteroventrally with row of
long; pale hairs over proximal third. ~ribiae yellow; no outstanding bristles or
apical spurs. fTarsomeres 1-4 yellow; tarsomere 5 brown. Pulvilli yellow; 0.83
0.92 times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.90-5.10 mm; M
2

absent; M. moderately sinuate. Costal
section ratio 0.77:1-0.97:1. M sector ratio 1.77:1-2.46:1.

Abdomen. Brownish black with regions of greyish dusting. Tergite 1
entirely greyish dusted. Tergites 2-4 grey-dusted laterally and on posterior
dorsolateral surface. Tergite 5 sparsely grey-dusted laterally, undusted dor
sally. Sternites 1 and 6-7 and syntergostemite 8 sparsely grey-dusted. Dor
sum of tergites sparsely covered with uniformly dispersed, short hairs (half
length oflongest hairs on dorsum ofthorax); lateral hairs oftergites 2-5 same
length or marginally longer than dorsal thorax hairs; longer lateral hairs of
tergite 1 clustered on anterolateral edge. Syntcrgostemite 8 with a few scat
tered short hairs, equal in length to those on dorsum of abdomen; membra
nous area small, distal (Figs. 20 a-c).

Genitalia. Epandrium, cerci and surstyli brownish black. Cerci 1.5-1.7
times as long as wide. Surstyli symmetrical; not upturned in lateral view; inner
surfaces slightly concave in distal half; SST 1.69:1 (Fig. 20e). Dorsal surface of
surstyli with few bristles over medial and outer edges, most concentrated at
proximal medial region and distal outer region (Fig. 20e). Subepandrial sclerite
roughly parallel-sided; SEP 4.50: 1; bristles restricted to distal half (Fig. 20e).
Phallic guide symmetrical with small distal hook; glabrous; very long membra
nous distal appendages present (Fig. 20f). Ejaculatory duct trifid; not toothed;
sclerotized centrally throughout most of length, with membranous fringe
around sclerotized region; not coiled; shorter than surstyli ifheld outstretched
(Fig. 20g). Lateral lobes ofhypandrium smooth. Ejaculatory apodeme moder
ately fan-shaped; lop sided; 2.08 times as long as wide (Fig. 20d).

Female. Unknown. Associated females resemble those ofP. fuseus. These
may be P. apiearinus females or may in fact be P. fuscus.

Type Material Examined. HOl.,OTYPE: 1 c!, WolfCreekPass, UT, 15-vm
37, G. F. Knowlton, F. C. Harmston (USNM), in good condition except all 3
right legs missing and left wing tattered apically; abdomen dissected and
placed in genitalia vial on pin with specimen.

Other Material Examined. Four specimens from Cochise Co., AZ. See
Appendix,

Distribution. Southwestern Nearctic. Known only from Utah and Arizona
(Fig. 68).

Discussion. Known elevations at which this species has been collected
range from 1,585 m to 1,676 m (5,200 ftto 5,500 ft).
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Pipunculus basilicus Skevington, new species
(Figs. 21,66)
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BodyLength. 5.4 mm.
Male. Head. Frons black with very sparse brown pubescence; 1.28-1.44

times length of holoptic region. Flagellum obtuse; brown. Arista blackish
brown. Pedicel brown; 2 long dorsal bristles and 1-2 short dorsolateral
bristles, longest 0.69-1.10 times width of pedicel; 3-4 long ventral bristles,
longest 1.33-1.50 times width ofpedicel. Scape brown with 1 dorsal bristle.
Face densely silver-grey pubescent. Occiput undusted to entirely silver-grey
dusted. Labellum brown to yellowish brown.

Thorax. Propleural fan with 9-11 long hairs, 0.77-1.27 times length of
longest hairs of scutum. I-Iumerus dark to pale brown with 3-9 posterodorsal
hairs. Pleuron dark blackish brown; glabrous; grey dusted. Prescutum and
scutum blackish brown; sparsely brown-dusted over entire surface; brown
hairs over entire surface but concentrated in anterior half. Scutellum blaok;
brown-dusted anteriorly; hairs sparsely scattered over surface. Postnotum
black with grey dusting. Halter yellow to brownish yellow.

Legs. Coxae dark brown; sparsely grey-dusted. Trochanters yellowish to
dark brown. Femora dark brown with yellow apices to entirely dark blackish
brown. Fore femur ventrally with double row of 8-11 black spines on apical
half; posterodorsally with row of moderately long, pale hairs over most of
length. Midfemur ventrally with double row of 8-16 black spines on apical
half; posterodorsally with 2 parallel rows oflong, dense, pale hairs over entire
length, approximately twice as long as similar hairs on fore femur. Hind femur
anteroventrally with row of 8-14 thin black spines on apical third;
posteroventrally with row of 5-8 weaker, pale brown to blackish spines on
apical third; posterodorsally with sparse row of long, pale hairs over entire
length; posteroventrally with row oflong, pale hairs over proximal third. Tibiae
yellow to entirely dark brown; no outstanding bristles or apical spurs. Tarsomeres
1-4 yellow to dark brown; tarsomere 5 pale to dark brown; terminal tarsal
bristles ofhind leg 1.30-1.36 times length oftarsomere 5. Pulvilli yellow; 0.87
1.30 times length oftarsomere 5. Claws yellow with black tips.

Wings~ Length 5.40-6.00 mm; M
2

absent; M, strongly sinuate. Costal
section ratio 0.62: 1-0.84:1. M sector ratio 2.03: 1-2.17:1.

Abdomen. Black with areas of grey and brown dusting. Tergite 1 sparsely
grey dusted laterally and posterodorsally. Tergite 2 with sparse brown dust
ing anterolaterally and posterodorsally; grey dusting posterolaterally. Terg"1
ite 3 undusted dorsally; with grey dusting posterolaterally. Tergites 4-5,
sternites 6-7 and syntergostemitc 8 undusted. Dorsum of tergites, stemites
6-7 and syntergosternite 8 covered with very short, pale, unifonnly distrib
uted hairs (dorsal hairs of mesothorax ~3 times as long); lateral hairs of
tergites long, equal in length to mesothorax hairs, evenly distributed except
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on tergite 1 where restricted to anterolateral area. Stemite 1 black with grey
dusting. Membranous area small, distal (Figs. 21 a-c).

Genitalia. Epandrium, cerci and surstyli black. Cerci 1.2 to 1.4 times as long
as wide. Surstyli appearing relatively short and broad; symmetrical; not
upturned in lateral view; inner surfaces roughly paranel; SST 2.0: 1 (Fig. 21 e).
Dorsal surface ofsurstyli with long bristles over all ofmedial and outer edges;
bristles most heavily concentrated on medial proximal and basal regions of
surstyli and on subepandrial sclerite (Fig. 21 e). Dorsal surface ofsurstyli very
3-dimensional with raised outer region and depressed inner area (Fig. 21e).
Subepandrial sclcrite parallel-sided throughout most of length; SEP 5.4:1 (Fig.
21 e). Phallic guide symmetrical with distal hook; glabrous; narrow, membra...
nous distal appendages absent (Fig. 21f). Ejaculatory duct trifid; with 3-5
teeth near the terminus of each tubule; sclerotized throughout much of
length; relatively straight; shorter than surstyli ifheld outstretched (Fig. 21g)4
l,ateral lobes of hypandrium smooth. Ejaculatory apodeme strongly fan
shaped; symmetrical; 1.6 times as long as wide (Fig. 21 d).

Female. Unknown.
Type Material. HOLOTYPE: 1 if, Wellington County, Guelph, Stone Road

East, ON, Canada, 10-VIII-92, Malaise, R. A. Cannings (deposited in the CNC
on an indefinite loan from the Royal British Columbia Museum), excellent
condition, abdomen dissected and placed in genitalia vial on pin with speci...
men. PARATYPES: 1 if, Crowebridge, ON, Canada, 17-VII-79, W. A. Attwater
(GUE); 1 if, Port Franks, Karner Blue Sanctuary, ON, Canada, 22-25-VII-96,
Malaise, J. Skevington (GUE); 1 if, Douglas County, Lawrence, KS, 8-VI-88, D.
Yanega (SNOW); 1 c!, Ulster County, Cherrytown, 4 mi NNW Kerhonkson,
NY, 8-18-VIII-71, P. andB. Wygodzinsky (AMNH); 1 (], Long Island, South
Haven, NY, lQ-18..VII-76,M.Kamran(AMNfI); 1 c!,PutnanlCounty, Brewster,
NY, 7-VII-38, L. L. Pechuman(CUIC).

Other Material Examined. Seventeen specimens from the following areas:
CANADA: Quebec. UNITED STATES: Florida, Illinois, Indiana, Maryland,
Missouri, New Jersey, New York, North Carolina, Oklahoma, Virginia. See
Appendix.

Distribution. Nearctic. Eastern, occurring from Ontario south to Florida,
west to Oklahoma and Kansas (Fig. 66).

Etymology. From the Latin for royal, or kingly, referring to the stature and
rarity of this species.

Discussion. This is the least-collected eastern species of Pipunculus, and
very little can be inferred about its biology. Two specimens with habitat data
indicate that habitat requirements are not likely limiting. Specimens were
collected at the edge of a forest and meadow in Missouri and along the edge
of an old field and young second-growth deciduous woods in southern
Ontario. All specimens in the central to northern part of the species' range
were taken between 30 June and 10 August.
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Pipunculus bulbistylus Skevington, new species
(Figs. 22, 72)
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Body Length. Approximately 4 mm; specimen dissected.
Male. Head. Frons blackish brown with sparse silver-grey pubescence;

~1.3 times length of hoioptic region. Flagellum obtuse; light brown. Arista
blackish brown. Pedicel light brown; 2 long dorsal bristles and 1 short
dorsolateral bristle, longest 0~56 times width ofpedicel; 3 long ventral bristles,
longest 1.06 times width of pedicel. Scapa light brown with 1 dorsal bristle.
Face densely silver-grey pubescent. Occiput entirely silver-grey dusted ex
cept for small brown-dusted region near ocelli. Labellum light brown.

Thorax. Propleural fan with 8 long hairs, 2.00 times length oflongest hairs
of scutum. Humerus yellow with 3 posterodorsal bristles. Pleuron brown;
glabrous; grey-dusted. Prescutum and scutum blackish brown with sparse
brown dusting and a lateral fringe of grey dusting; brown hairs covering all
except posterolateral third ofscutum. Scutellum blackish brown; covered with
scattered brown hairs. Postnotum blackish brown with grey dusting. Halter
yellow.

Legs. Coxae dark brown; sparsely grey-dusted. Trochanters yellow. Femora
yellow with brown band on distal half. Fore femur ventrally with double row of
6 black spines on apical third; posterodorsally with row of short, pale hairs
over most of length. Midfemur anteroventrally with row of 5 black spines on
apical third; posteroventrally with row of 12 black spines on apical half;
posterodorsally with a row of long, dense, pale hairs over entire length, ~2
times as long as similar hairs all fore femur. Hind femur anteroventrally with a
loose row of 12 pale brown spines on apical third; posteroventrally with a row
ofpale hairs; posterodorsally with a sparse row of long, pale hairs over entire
length; posteroventrally with a row of long, pale hairs over proximal third.
Tibiae yellow. Hind tibia with no outstanding anteromedial bristles; no apical
spur. Tarsomeres 1-4 yellow; tarsomere 5 brown. Pulvilli yellow; 0.67 times
length oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.25 rom; M
2
absent; M) sinuate. Costal section ratio 1.72:1.

M sector ratio 1.96:1.
Abdomen. Color and pilosity unknown (specimen dissected). Membra

nous area moderate size, distal (Figs. 22 a-c).
Genitalia, Color unknown (dissected). Cerci 1.6 times as long as wide.

Surstyli symmetrical; only slightly upturned in lateral view; inner surfaces
roughly parallel; SST 2.02:1 (Fig. 22e). Dorsal surface of surstyli sparsely
clothed in long bristles over all ofmedial and outer edges, most concentrated
at proximal medial region (Fig. 22e). Subepandrial sclerite roughly parallel
sided; moderate width, SEP ~3.8: 1; bristles restricted to distal half (Fig. 22e).
Phallic guide symmetrical with small distal hook; glabrous; membranous
distal appendages present (Fig. 22f). Ejaculatory duct trifid; not toothed;
sclerotized throughout most of length; loosely coiled; longer than surstyli if
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held outstretched (Fig. 2~g). Lateral lobes ofhypandriuffi smooth. Ejaculatory
apodeme fan-shaped; roughly symmetrical; ~1.7 times as long as wide (Fig.
22d).

Female. Unlmown.
Type Material. HOLOTYPE: 1 cf', Lawrence, North Hollow, KS, 23-VIII

1895, II. Kahl (CMNH), good condition, head glued to point, abdomen dis
sected and placed in genitalia vial on pin with specimen.

Distribution. Known only from Lawrence, KS (Fig. 72).
Etymology. From the Latin bulbus or swelling and stylus (referring to the

male surstylus) in reference to the swollen apices of the male surstylus.
Discussion. 'This species may be extinct, but it is described here in the

event that it is rediscovered. No species of Pipunculus are presently re
stricted to the prairies, but it seems likely that some pipunculids would have
evolved host-specific preferences for species ofendemic prairie hoppers. We
suspect that this was the case for P. bulbistylus. I-Iabitat fragmentation
caused by the expansion of farming and the destruction ofnative habitats on
the prairies may have eradicated such species around the tum ofthe century~

This hypothesis will be supported ifmore prairie specimens ofP. bulbistylus
are discovered in collections taken before the turn of the century. Hopefully,
new specimens will be discovered in existing prairie fragments. With this in
mind, P. bulbistylus should be searched for in prairie fragments with a high
diversity of endemic hoppers.

Pipuncu[us campestris Latreille
(Figs. 4, 15-17,23,56,66)

Musca cephalotes Bo~c 1792: 55.
Pipunculus campestris Latreille 1802: 463.
Pipunculus ater Meigen 1824: 23.
Pipunculus dentipes Meigen 1838: 146.
Pipunculus dispar Zetterstedt 1838: 579.
Pipunculus wolfi Kowarz 1887: 152 (as woljii).
Pipunculus campestris ssp. himalayensi8 Brunetti 1912: 487.

Body Length. 3.9-4.8 mm.
Male. Head. Frons black with sparse brown pubescence; 1.30-1.59 times

length ofhoioptic region. Flagellum obtuse; blackish brown. Arista blackish
brown. Pedicel blackish brown; 2-3 long dorsal bristles and 1-2 short dorso
lateral bristles, longest 0~67-0.72 times width of pedicel; 2-4 long ventral
bristles, longest 1.00-1.11 times width ofpedicel. Scape blackish brown with
1 dorsal bristle. Face densely dirty grey p·ubescent. Occiput silver-grey
dusted ventrally and laterally; brown-dusted dorsally. Labellum brown.

Thorax. Propleural fan with 7-13 long hairs, 1.00-1.04 times length of
longest hairs of scutum. Humerus brownish black with 3-7 posterodorsal
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hairs; brown-dusted. Pleuron brownish black; glabrous; sparsely grey-dusted.
Prescutum and scutum brownish black; brown-dusted; uniformly covered
with brown hairs. Scutellum brownish black; sparsely brown-dusted
anterodorsally; sparsely covered with hairs. Postnotum brownish black; dusted
with brown and grey. IIalter brownish yellow.

Legs. Coxae blackish brown; grey-dusted. Trochanters yellowish brown;
midtrochanter with 1 black antcrodistal bristle. Femora brownish black with
yellowish brown apices. Fore femur anteroventrally with a row of7-11 black
spines on apical third; posteroventrally with row of5-8 black spines on apical
third; posterorlorsally with row of moderately long, pale hairs over most of
length. Midfemur ventrally with double row of7-12 black spines on apical
half to over entire length; posterodorsally with 2 parallel rows oflong, dense,
pale hairs over entire length, >2 times as long as similar hairs on fore femur.
Ilind femur anteroventrally with a loose row of 7-9 black spines on apical
third; posteroventrally with a row of 3-6 pale brown bristles to weak black
spines on apical third (bristles or spines grading to long hairs at both ends,
hairs continuing for entire length of fenlur; hairs as long as posterodorsal
hairs of midfemur), posterodorsally with row of long, pale hairs over entire
length (>1.7 times length ofcorresponding hairs on fore femur); anteroventrally
with row oflong, pale hairs on proximal half (similar in length to posterodorsal
hairs ofhind femur). Tibiae brownish black with yellowish brown apices. Hind
tibia with 2-4 outstanding anteromedial bristles; no apical spur. Tarsomeres
brownish black, darkening distally. Pulvilli yellowish; 0.82-0.96 times length
oftarsomere 5. Claws yellowish with black tips.

Wings. Length 3.90-5.05 mm; M
2
absent; M) weak to moderately sinuate.

Costal section ratio 0.96: 1-1.08: 1. M sector ratio 1.72: 1-2.37: 1.
Abdomen. Blackish brown with some dirty grey dusting. Tergite 1 dirty

grey-dusted laterally and posterodorsally. Tergites 2-4 with sparse diI1y grey
dusting on posterolateral halves; undusted dorsally. Tergite 5 with very
sparse dirty grey dusting on posterodorsal quarter; undusted dorsally. Dor
sum oftergites, sternites 6-8 and syntergostemite 8 covered with very short,
pale, uniformly distributed hairs (dorsal hairs of scutum 2.5 times as long);
lateral hairs ofabdomen 1.5 times longer than dorsal abdominal hairs, some
what longer on tergite I; evenly distributed except on tergite 1 where re
stricted to anterolateral edge. Sternite 1 black with sparse, dirty grey dusting.
Membranous area very large, covering all ofapical region ofsyntergosternite
8 and extending from near epandriumto near tergite 5 (Fig. 23 a-c).

Genitalia. Surstyli, epandrium, and cerci blackish brown. Cerci 1.2-1.4
times as long as wide. Surstyli symmetrical; only marginally upturned in
lateral view; inner surfaces only slightly concave in distal half; SST 1.73: 1
(Fig. 23rl). Dorsal surface ofsurstyli with bristles arranged over all oflnedial
and outer edges; somewhat Inore concentrated in medial proximal area (Fig.
23d). Subepandrial sclerite narrowing toward center; SEP 3.04: 1; bristles
restricted to distal half(Fig. 23d). Phallic guide symmetrical with small distal
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hook; distal region occupied by dense patch of small hairs; membranous
distal appendages absent (Fig. 23f). Ejaculatory duct trifid, but appearing
bifid; 2 tubules sclerotized throughout approximately half of length, 1 tubule
much shorter and unsclerotized; not toothed; not coiled; somewhat longer
than surstyli ifheld outstretched (Fig. 23 a and e). Lateral lobes ofhypandrium
smooth. Ejaculatory apodeme weakly fan-shaped; symmetrical; 2.60 times as
long as wide (Fig. 23g).

Female. As male except for the following characters. Eyes dichoptic; FR
1.41:1-1.56: 1. Facets of fovea moderately enlarged in relation to other eye
facets, largest facets 0.35-0.40 times width of lower portion of frons. Frons
silver-grey pubescent over half of length, occasionally over most of length.
Occiput entirely silver-grey dusted. Humerus usually brownish black, rarely
yellow. Prescutum grey-dusted. Scutum grey-dusted in anterior half; shining
black in posterior half. Scutellum shining black with narrow band of grey
dusting on anterior edge. Postnotum black with heavy grey dusting. I-Ialter
yellow. Midfemur posterodorsally with a single row of long, pale hairs over
most of length. Pulvillus of hind leg 1.04-1.52 tinles length of tarsomere 5.
Wing length 5.15-5.50 mm. Costal section ratio 1.18:1-1.22:1. Abdomen shin
ing black with areas of grey dusting. Tergite 1 entirely grey-dusted. Tergite 2
with narrow anterodorsal band ofgrey dusting; entirely grey-dusted laterally.
Tergites 3-5 undusted dorsally; grey-dusted laterally. Tergite 6 entirely
undusted to sparsely grey-dusted. All abdominal hairs except those on
tergitc 1similar in length, marginally ~horter than hairs on scutum.

OVipositor. Base blackish brown, shining, cylindrical. Piercer shining
yellowish brown; gradually downcurved over entire length (Fig. 56). OL 1.02
1.14mm; OL/PL 1.93:1-2.41:1; BL/OL 3.78:1-4.22:1; B/P 1.00:1-1.47:1.

Type M.aterial Examined. None. Type locality: France, environs de Paris.
Type depository: type could not be found but may be in the Museum
National d'Histoire Naturelle, Paris, France.

Other Material Examined. In total, 74 specimens from the following areas:
CANADA: Alberta, British Columbia, Yukon Territory. ENGLAND. FRANCE.
GERMANY. RUSSIA. SWEDEN. SWITZERLAND. UNITED STA'fES: Alaska.
See Appendix.

Distribution. Ho"larctic. Occurs throughout the northern Palaearctic and
northwestern Nearctic (Fig. 66).

Discussion. This species is apparently very common throughout the
Palaearctic Region, although its distribution and abundance could be con
founded by its uncertain taxonomic position. Many purported sibling species
have been described from the Palaearctic. Their status as species is tenuous
and their identification with available keys is essentially impossible. A revi
sion of the Palaearctic species of Pipurlcu[us is necessary to clear up this
confusion. Unfortunately, standard morphological analysis is unlikely to
provide all of the necessary answers for this difficult species complex, and
other taxonomic methods must be explored.
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Palaearctic species considered synonymous with P. campestris are ac
cepted here without question. Time was not available to confirm these synl'"
onymies by examining all of the types. Only the holotype of P. ater was
requested for use in this study because its status as a synonym of P.
campestris is questioned by sonle (Hardy 1965a, Tanasijtshuk 1988). The
specimen was not seen; it is in the Museunl National d'Histoire Naturelle,
Paris, France, and their policy is not to loan types by mail.

The only available specimens with habitat data were collected in pine
balsam forest, but the habitat range of this species is undoubtedly wider than
this. Fourteen species of leafhoppers in 5 tribes have been recorded as hosts
for P. campestris. Thirteen of these relationships were established in Europe
and 1 in the United States. The U.S. relationship almost certainly represents a
misidentification of the parasitoid because it was recorded in Kentucky, far
from this species' range. Unfortunately, the European records also are sus
pect, and until the taxonomy ofthis group is amended in the Palaearctic, little
faith can be placed in these relationships.

Pipunculus campestris was formerly believed to be as widespread in North
America as it is in Europe. The majority of identified specimens in collections
were identified as P. ater. Most of these are actually P. hertzogi, although
many species and even genera were actually mistaken for P. ater.

Pipunculus cingulatus Loew
(Figsl 24, 58, 59, 73)

Pipunculus cingulatus Loew 1866: 176.
Pipunculus alpinus Cresson 1911: 306. New synonymy.

Body Length. 3.8-4.8 mm.
Male. Head. Frons black, usually with sparse brown pubescence; occa

sionally with sparse grey pubescence; 1.10-1.30 times length of holoptic
region. Flagellum short acuminate; black. Arista black. Pedicel black; 4 long
dorsal bristles and 1-2 short dorsolateral bristles, longest 0.50-0.90 times
width ofpedicel; 3-410ng ventral bristles, longest 1.00-1.11 times width of
pedicel. Scape black with 1-2 dorsal bristles. Face densely silver-grey pubes
cent. Occiput usually almost entirely silver-grey dusted, brown-dusted only
immediately posterior to ocellar triangle; occasionally undusted to entirely
brown-dusted dorsally. Labellum light brown.

Thorax. Propleural fan with 9-12 long hairs, 1.00-1.19 times length of
longest hairs of scutum. Humerus black to yellow with 5-6 posterodorsal
bristles. Pleuron black; glabrous; grey-dusted. Prescutum and scutum black;
usually entirely brown-dusted; occasionally grey-dusted on anterolateral
and anterior edges; entirely covered with long, brown hairs. Scutellum black;
hairs over entire surface. Postnotum black with grey dusting. Halter brownish
yellow to yellow.
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Legs. Coxae black; sparsely grey-dusted. Trochanters black. Femora black
with narrow yellow apices. Fore femur ventrally with double row of5-11 black
spines on apical third; posterodorsally with row ofshort, pale hairs over most
of length. Midfemur anteroventrally with row of 10-14 black spines on apical
half; posteroventrally with row of 9-12 black spines on apical half;
posterodorsally with 2 parallel rows of long, dense, pale hairs over entire
length, >3 times as long as similar hairs on fore femur. Hind femur
anteroventrally with a row of6-10 black spines on apical third; posteroventrally
with a row of pale hairs over entire length, hairs often stronger apically
fOIming up to 8 pale brown spines; posterodorsally with sparse row of long,
pale hairs over entire length; posteroventrally with row of long, pale hairs
over proximal third. Tibiae black with brownish yellow apices. Hind tibia with
0-3 outstanding, pale brown, anteromedial bristles (usually 2-3); no apical
spur. Tarsomeres 1-4 dark brownish yellow; tarsomere 5 black. Pulvilli yel
low; 0.77-0.87 times length oftarso111ere 5. Claws yellowish with black tips.

Wings. Length 4.10-5.75 mm; M
2

absent; M
1
weak to moderately sinuate.

Costal section ratio 0.95: 1-1.29: 1. M sector ratio 1.69:1-2.45:1.
Abdomen. Black to dark brown with regions ofgrey and/or brown dusting.

Tergite 1 entirely grey-dusted to heavily greyodusted laterally with sparse
grey posterodorsal dusting and dense brown anterodorsal dusting; occa
sionally entirely sparsely brown-dusted. Tergite 2 grey to brown-dusted in at
least posterolateral half; brown-dusted to undusted and shining black dor
sally. Tergites 3-4 grey to brown-dusted in at least posterolateral halves;
entirely undusted and shining dorsally to heavily brown-dusted on
anterodorsal half. Tergite 5 laterally undusted to grey or brown...dusted in
posterolateral half; dorsally undusted to brown..dusted in anterodorsal fifth.
Dorsal hairs ofabdomen 1/3 the length ofthose on scutum; lateral bristles half
the length of those on scutum, evenly spaced except for those on tergite 1
slightly longer, restricted to anterolateral edge. Stemite 1 black with grey
dusting. Sternites 6-7 dark brown, undusted, with dense greyish to sparse
brown pilosity. Syntergostemite 8 undusted; with sparse grey to brown
pilosity; covered with short hairs, similar in length to those on dorsum of
abdomen; membranous area large, occupying entire apical area of
syntergosternite 8 (Fig. 24 a-c).

Genitalia. Epandrium and surstyli black; cerci light brown. Cerci 1.2-1.4
times as long as wide. Surstyli symmetrical; only slightly upturned in lateral
view; inner surfaces only slightly concave apically; SST 1.54:1 (Fig. 24e).
Dorsal surface of surstyli sparsely, but uniformly covered with bristles over
all ofmedial and outer edges (Fig. 24e). Subepandrial sclerite roughly parallel
sided; moderately narrow, SEP 4.22: 1; bristles restricted to distal half (Fig.
24e). Phallic guide symmetrical with small distal hook; distal region occupied
by dense patch ofsmall hairs; distal appendages absent (Fig. 24f). Ejaculatory
duct trifid; not toothed; tubules broad, sclerotized throughout most of length;
not coiled; somewhat longer than surstyli if held outstretched (Fig. 24g).
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Lateral lobes of hypandrium with small projections. Ejaculatory apodeme
weakly fan-shaped to almost cylindrical; symmetrical; 3.72 times as long as
wide (Fig. 24d).

Female. As male except for the following characters. Eyes dichoptic; FR
1.47: 1-1.59:1. Flagellum moderately long acuminate. Facets offovea moder
ately enlarged in relation to other facets ofeye, largest facets 0.26-0.47 times
width of lower portion of frons. Frons usually entirely grey pubescent with
only ocellar triangle shining black; occasionally grey pubescent only in
ventral half. Humerus usually yellow; very rarely black. Midfemur
posterodorsally with a single row of long, pale hairs over most of length. Hind
femur posteroventrally with 2-4 pale brown spines in apical third. Pulvillus of
hind leg 0.82-0.90 times length of tarsonlere 5. Costal section ratio 0.94: 1
2.27:1. Abdomen dark brown with grey and brown dusting. Tergite 1 entirely
grey-dusted, less densely so dorsomedially. Tergite 2 grey-dusted laterally;
sparsely grey-dusted anterodorsally, more brownish posterodorsally. Ter
gites 2-5 grey-dusted laterally; undusted dorsally. Tergite 6 very sparsely
grey-dusted laterally; undusted dOi"sally. Lateral abdominal bristles short,
same length as dorsal bristles.

Ovipositor. Base light brown, shining. Piercer shining yellowish brown;
straight to moderately downcurved throughout length (Figs. 58 and 59). OL
1.19-1.51 mm; OL/PL 1.70:1-1.83:1; BL/OL3.07:1-3.45:1; B/P 0.794:1-0.873: 1.

Type Material Examined. HOLOTYPE Pipunculus cingulatus: 1 d', Wash
ington, DC, Loew (MCZ #453), abdonlen dissected and placed in genitalia vial
on pin with specimen. HOLOTYPE Pipunculus alpinus: 1 ~,Mt. Equinox, VT,
05-VI-I0, C. W. Johnson (MCZ #26898), abdomen dissected and placed in
genitalia vial on pin with specimen. PARATYPE Pipunculus a/pinus: 1 ~,Mt.

Ascutney, VT, Il-VII-08, 2,000 ft, C. W. Johnson (MCZ), good condition.
Other Material Examined. In total, 147 specilnens from the following

areas: CANADA: Alberta, British Columbia, Newfoundland, New Brunswick,
Nova Scotia, Ontario, Quebec, Saskatchewan, Yukon Territory. MEXICO.
UNITED STATES: California, Colorado, Georgia, Idaho, Illinois, Kansas,
Maine, Michigan, Missouri, New lIampshire, New Jersey, New Mexico, New
York, North Carolina, Ohio, Oregon, Pennsylvania, Tennessee, Texas, Utah,
Washington. See Appendix.

Distribution. Widespread throughout Nearctic Region. One female from
southern Mexico also appears to belong to this species (Fig. 73).

Di!tcussion. Pipunculus cingulatus is resurrected from the synonymy by
Hardy (1943) with P. campestris Latreille. Females of P. cingu[atus were
previously unknown and were recognized as a different species, P. alpinus,
for which only females were described.

Although this species may actually prove to be part of a species complex,
it is more likely to be simply a variable species. The males are indistinguish
able throughout the entire range, but the ovipositor shape ofthe female varies
from straight to downcurved. Although gross ovipositor variation is not
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typical within this family, this case is an apparent exception because many
intermediate ovipositor shapes exist between the 2 extremes illustrated.

Pipunculus cingulatus has been collected on the edge of spruce wood
lands and meadows, at the edge of hardwood forests and fields, in bogs, in
spruce-birch woods, in a damp sphagnum fen~ in a mountain meadow, and
hovering near a woodland waterfall. It has been collected at elevations up to
2,195 m (7,200 ft) and seemS particularly common at high elevations in the
Appalachian Mountains.

Pipunculus curvitibiae IIardy
(Figs. 25, 69)

Pipunculusfemoratus var. curvitibiae IIardy 1939: 19
Pipunculus houghivar. curvitibiae IIardy 1939; Hardy 1943~ 94.

Body Longthll 5.2 nun.
Male. Head. Frons black with dense silver-grey pubescence; 1.01 times

length of holoptic region. Flagellunl obtuse; light brown. Arista blackish
brown. Pedicel light brown; 2 long dorsal bristles and 1 short dorsolateral
bristle, longest 0.65 times width ofpedicel; 3 long vontral bristles, longest 1.20
times width ofpedicel. Scape light brown with 2 dorsal bristles. Face densely
silver-grey pubescent. Occiput entirely silver-grey dusted. Labellum light
brownish yellow.

Thorax. Propleural fan with 11 long hairs, 1.24 times length of longest hairs
of scutum. Humerus pale yellow with 5 posterodorsal hairs. Pleuron brown;
glabrous; sparsely grey-dusted. Prescutum and scutum black with heavy
brown dusting and an anterolateral fringe of grey dusting; short brown hairs
uniformly covering entire surface. Scutellum brownish black; short hairs over
entire surface. Postnotum brownish black with heavy grey dusting. Halter
pale yellow.

Legs. Coxae brown; sparsely grey-dusted. Trochanters yellow. Femora
brown with yellow apices. Fore femur ventrally with double row of 11-12
black spines on apical third; posterodorsally with row ofshort, pale hairs over
most of length. Midfemur anteroventrally with row of 12 black spines on
apical third; posteroventrally with row of 10 black spines on apical half;
posterodorsally with 2 parallel rows of long, dense, pale hairs over entire
length, >3 times as long as similar hairs on fore femur. Hind femur
anteroventrally with loose row of 11-13 strong black spines in apical half,
terminating distally in 3 weaker black spines; posteroventrally with row of 6
black spines in apical third, terminating distally in 2 pale bristles;
posteroventrally with row of lortg, pale hairs over proximal third;
posterodorsally with sparse row of long, pale hairs over entire length. Tibiae
yellow; 2 outstanding, pale, anteromedial bristles on hind tibia; no apical spur
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on hind tibia. Tarsomeres 1-4 yellow; tarsomere 5 brown. Pulvilli yellow; 0.83
times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 5.60 mm; M
2
absent; M

1
moderately sinuate. Costal section

ratio 2.02: 1. M sector ratio 1.98: 1.
Abdomen. Blackish brown with regions ofgrey and brown dusting. Tergite

1entirely greyish dusted, except for brown anterodorsal crescent. Tergites 2
5 grey-dusted posterolaterally; sparsely brown-dusted anterolaterally; sparsely
brown-dusted anterodorsally; grey-dusted on posterior dorsolateral surface.
Sternitef) 1 and 6-7 and syntergostemite 8 sparsely grey-dusted. Sternite 7
and syntergostemite 8 brown, contrasting with rest of abdomen. Dorsum of
tergites sparsely covered with unifonnly dispersed, short hairs (half length of
longest hairs on dorsum of thorax); lateral hairs of tergites 2-5 >0.81 times
length of longest hairs on scutum; lateral hairs on tergite 1 clustered on
anterolateral edge (as long as longest hairs on dorsum of thorax).
Syntergostemite 8 with many short bristles, equal in length to those on
dorsum ofabdomen; membranous area small, distal (Fig. 25 a-c).

Genitalia. Epandrium, cerci and surstyli brown. Cerci 1.2-1.4 times as long
as wide. Surstyli symmetrical; only slightly upturned in lateral view; inner
surfaces roughly parallel; swollen somewhat>1/3 ofdistance from proximal
end; SST 1.74:1 (Fig. 25e). Dorsal surface of surstyli covered with long
bristles, bristles most concentrated in medial proximal region (Fig. 25e).
Subepandrial sclerite roughly parallel-sided; moderately narrow, SEP 3.77: 1;
bristles restricted to distal half(Fig. 25e). Phallic guide syrrnnetrical with small
distal hook; membranous distal appendages present and densely covered
with small hairs (Fig. 25f). Ejaculatory duct trifid; not toothed; sclerotized
throughout half of length; not coiled; shorter than surstyli if held out..,
stretched (Fig. 25 a and g). Lateral lobes ofhypandrium smooth. Ejaculatory
apodeme moderately fan-shaped; asymmetrical, half fan-shaped, the other
half with straight side; 1.65 times as long as wide (Fig. 25d).

Female. Unknown.
Type Material Examined. HOLOTYPE: 1 c!, Cochise County, Cave Creek

Canyon, Chiricahua Mountains, AZ, 5,500 ft (USNM), excellent condition,
abdomen dissected and placed in genitalia vial on pin with specimen.

Distribution. Nearctic. Known only from the Chiricahua Mountains in
southeastern Arizona (Fig. 69).

Discussion. Pipunculus curvitibiae is resurrected from the synonymy by
Hardy (1943) with P. houghi Kertesz (originally described by I-Iardy (1939) as
P. femoratus ssp. curvitibiae). Hardy (1943) correctly synonymized P.
femoratus with P. houghi but still considered P. curvitibiae as a subspecies
ofP.femoratus.

This species is known only from the holotype specimen, collected at 1,676
m(5,500ft).
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Pipunculus dentaius Skevington~ new species
(Figs. 26,54, 73)

Body Length. Males, 4.8-4.9 mm; females, 3.9 nun.
Male. Head. Frons black with sparse silver-grey pubescence; 1.33-1.40

times length ofhaloptic region. Flagellum obtuse; dark brown. Arista blackish
brown. Pedicel dark brown; 3 long dorsal bristles and 1 short dorsolateral
bristle, longest 0.60-0.70 times width of pedicel; 4 long ventral bristles,
longest 1.15-1.30 times width ofpedicel. Scape dark brown with 1-2 dorsal
bristles. Face densely silver-grey pubescent. Occiput silver-grey dusted
laterally and ventrally; brown-dusted dorsally. 1,abellum dark brown.

Thorax. Propleural fan with 9-10 long hairs, 0.91-1.17 times length oflongest
hairs of scutum. Humerus dark brownish black to pale brown with 5-14
posterodorsal hairs. Pleuron black; glabrous; grey-dusted. Prescutum and scutum
black; entirely brown-dusted except for a lateral fringe ofgrey dusting; uniformly
covered by long white hairs. Scutellum black; white hairs scattered sparsely
over swface. Postnotum black with grey dusting. flalter yellowish brown.

Legs. Coxae black; sparsely grey-dusted. Trochanters yellowish brown.
Femora black with yellow apices. Fore femur ventrally with double row of 5-8
black spines on apical third; posterodorsally with row of moderately long,
pale hairs over most of length. Midfemur ventrally with double row of 7-9
black spines on apical third; posterodorsally with 2 parallel rows of long,
dense, pale hairs over entire length, less than twice as long as similar hairs on
fore femur. Iiind femur anteroventrally with row of7-8 weak brown spines on
apical third; posteroventrally with row of5-6 very weak pale brown spines on
apical third; posterodorsally with sparse row of long, pale hairs over entire
length~ equal in length to similar hairs on midfemur; posteroventrally with row
of long, pale hairs over proximal third. 1 libiae yellowish, darkened somewhat
centrally to entirely dark brown; no outstanding bristles or apical spur on
hind tibia. Tarsomeres 1-4 yellowish; tarsomcre 5 brown. Pulvilli yellow;
0.69-1.00 times length oftarsamere 5. Claws yellow with black tips.

Wings. Length 4.50-5.20 mm; M
2

absent; M
1

strongly sinuate. Costal
section ratio 1.49:1-1.77:1. M sector ratio 1.94:1-2.10:1.

Abdomen. Brown-black to black with regions ofgreyish or brown dusting.
Tergite 1 grey-dusted laterally and dorsolaterally; undusted to sparsely
brown-dusted to grey-dusted posterodorsally. Tergite 2 grey-dusted later
ally; thickly brown-dusted dorsally to sparsely brown-dusted on posterodorsal
surface. Tergites 3-5 grey-dusted laterally to just posterolaterally; sparsely
brown-dusted posterodorsally; undusted anterodorsally. Dorsum of tergites
covered with short, pale hairs, <1/3 the length of hairs on dorsum of thorax;
lateral hairs of tergites long, similar in length to those on dorsum of thorax.
Tergite 1 bare iaterally except for 8-10 long anterolateral hairs, somewhat
longer than those on scutum. Sternite 1 black with moderate grey dusting.
Sternites 6-7 and syntergostemite 8 dull black; undusted; with short hairs,
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same length as those on dorsum ofabdomen. Membranous area small, cover
ing distal area of syntergostemite 8 only (Fig. 26 a-c).

Genitalia. Epandrium and cerci brown; surstyli brown with yellowish
medial edges. Cerci 1.2-1.4 times as long as wide. Surstyli symmetrical; only
slightly upturned in lateral view; hmer surfaces rougWy parallel; SST 1.69:1
(Fig. 26d). Dorsal surface ofsurstyli with long bristles over all ofmedial and
outer edges; bristles heavily concentrated in proximal medial region, most
sparse in distal medial area (Fig. 26d). Subepandrial sclerite roughly parallel
sided~ long and narrow, SEP 7.07: 1; heavily bristled distally; no bristles on
proximal half(Fig. 26d). Phallic guide symmetrical with small distal hook; with
a few small hairs medially near apex; distal appendages absent (Fig. 26f).
Ejaculatory duct trifid; with 2-6 weak teeth distally; sclerotized throughout
most of length; not coiled; no longer than surstyli if held outstretched (Fig.
26g). Lateral lobes ofhypandrium smooth. Ejaculatory apodeme strongly fan..
shaped; synunetrical; 1.28 times as long as wide (Fig. 26e).

Female. As male except for the following characters. Eyes dichoptic; FR
1.20: 1-1.37: 1. Facets of fovea only slightly enlarged in relation to other facets
ofeye, largest facets 0.25-0.26 times width oflower portion offrons. Propleural
fan with 7-17 bristles. Fore femur ventrally with double row of S-6 black
spines on apical third. Midfcmur anteroventrally with row of5-7 black spines
on apical third; posteroventrally with row of9-1 0 black spines on apical half;
posterodorsally with a single row oflong, pale hairs over most of length. Hind
femur anteroventrally with row of 5 black spines; posteroventrally with no
black spines. Tibiae brownish yellow to brown. Pulvillus ofhind leg 1.17-1.67
times length of tarsomere 5. Costal section ratio 1.16:1-1.29:1. Tergites 1-5
entirely grey-dusted laterally. Tergite 1 brown-dusted posterodorsally. Ter
gites 2-3 entirely brown-dusted dorsally. Tergite 4 brown-dusted on
anterodorsal half. Tergite 5 narrowly brown-dusted anterodorsally. Tergite 6
sparsely grey-dusted laterally.

Ovipositor. Base dark brown, shining. Piercer shining yellowish brown;
gradually downcurved over entire length (Fig. 54). OL 1.16-1.20 mm; OL/PL
1.92:1-1.94:1;BUOL3.25:1;B/PO.98:1-O.99:1.

Type Material. HOLOTYPE: 1 c!, Cochise County, Huachuca Mountains,
Miller Canyon, AZ, 7-VIII-74, J. Powell (DeB); excellent condition, abdomen
dissected and placed in genitalia vial on pin with specimen. PARATYPES: 2 d'

c!, Cochise County, Huachuca Mountains, Miller Canyon, AZ, 7-VIII-14, J.
Powell (DCB).

Other Material Examined. Ten specimens from the following areas: UNI1ED
STATES; Arizona, New Mexico. See Appendix.

Distribution. Nearctic. Southeastern Arizona to southwestern New Mexico
(Fig. 73).

Discussion. This species has been collected in a dry streambed in New
Mexico and in oak-pine-juniper woodlands in Ramsey Canyon, AZ. This is
yet another rare species restricted to the Mexican mountains of southeastern
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Arizona and adjacent regions. As with other rare species in this species-rich
region, the females described above are only tentatively associated with the
males; more collecting must be done in this area to ascertain whether the
sexes of this species are properly associated.

Pipunculus elegantulus Williston
(Figs. 27,63, 74)

Pipunculus elegantulus Williston 1892: 87.
Parapipunculus elegantulus (Williston 1892); Rafael 1986: 421.
Pipunculus constrictus Banks in Cresson 1911: 306. New synonymy.
Cephalosphaera constricta (Banks 1911); I-Iardy 1943: 48.
Parapipunculus constrictus (Barks, 1911); De Meyer 1996: 21.
PipunculusstricklandiCurran 1927: 291. New synonymy.
Cephalosphaera stricklandi (Curran 1927); I:Iardy 1943: 52.
Parapipunculus stricklandi (Curran 1927); Rafael 1986: 421.

Body Length. 5.2-6.0mm.
Male.llead. Frons black with sparse to dense silver-grey pubescence;

0.92-1.42 times length of holoptic region. Flagellum obtuse; black. Arista
blackish brown. Pedicel black; 2-4 long dorsal bristles and 1-2 short dorsolat
eral bristles, longest 0.68-0.85 times width ofpedicel; 3-5 long ventral bristles
and 0-2 short, black spines, longest 1.25-1.50 times width ofpedicel. Scape
black with 1 dorsal bristleJ Face densely silver-grey pubescent. Occiput
silver-grey-dusted ventrally; undusted to grey-dusted lateraily; undusted
dorsally. Labellum brownish yellow.

Thorax. Proplcural fan with lQ-15 long hairs (most with 10-11), 1.28-2.38
times length oflongest hairs ofscutum. Humerus black to brownish yellow to
yellow; grey-dusted; with 6-20 hairs scattered over entire surface. Plcuron
black; glabrous; grey dusted. Prescutum and scutum black with sparse to
moderate brown dusting and a narrow lateral fringe of grey dusting; pale
brown hairs spread uniformly over surface. Scutellum black; uniformly cov
ered with hairs. Postnotum black with sparSe grey dusting restricted to dorsal
edge. Halter dark brown to yellow.

Legs. Coxae black; sparsely grey-dusted. 'frochanters yellowish brown to
yellow. Fore and midtrochanters with 1-2 anterodistal black bristles. Femora
black with yellow apices to black- or brown-banded in proximal half to entirely
bright yellow. Fore femur ventrally with double row of6-10 black spines on
apical third; posterodorsally with a row of moderately long, pale hairs over
most of length, ending apically with 0-8 strong, black bristles. Midfemur
anteroventrally with a row of8-14 black spines on apical half; posteroventrally
with a row of 8-18 black spines on apical two thirds; posterodorsally with a
row of long, dense, pale hairs over entire length, ending apically with 2-6
strong, black bristles; hairs nearly twice as long as similar hairs on fore femur.
IIind femur anteroventrally with a row of7-30 black spines on apical third to
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loosely arranged over entire length; posteroventrally with a row of7-17 black
spines on apical third to over entire length~ posterodorsally with row of
sparse, moderately long, pale hairs over entire length, ending apically with 0
4 strong, black bristles; anteromedially with 7-11 strong, black bristles on
apical half. Tibiae yellowish brown with brown medial regions to entirely
bright yellow. Midtibia with 0-2 outstanding, black, anteromedial bristles
(usually 0). Hind tibia with 2-4 outstanding, black, anteromedial bristles; no
apical spur. Tarsomeres brownish yellow to bright yellow. Pulvilli yellow;
0.80-1.00 times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 5.20-6.50 mm; M
2

ahnost always present (absent in only 1
female); M} sharply angled where M

2
branches off. Costal section ratio

0.85:1-1.36:1. M sector ratio 1.70:1-2.54:1.
Abdomen. Black with regions ofgrey dusting. Tergite 1 entirely heavily to

sparsely grey..dusted. Tergites 2-4 entirely grey-dusted laterally; undusted
dorsally. Tergite 5 with sparse to heavy grey dusting laterally; undusted
dorsally. Stemites 6 and 7 sparsely to heavily grey-dusted. Syntergosternite
8 brownish with sparse dirty grey dusting to undusted; entirely clothed in
hairs similar in length to those on dorsum ofabdomen. Dorsal and lateral hairs
of abdomen and syntergosternite 8 as long or longer than those on scutum;
slightly longer laterally, particularly on tergite 1; evenly spaced except for
those on tergite 1 restricted to anterolateral edge. Stemite 1 dark brown with
sparse grey dusting. Membranous area small, occupying only very distal
region ofsyntergosternite 8 (Fig. 27 a-c).

Genitalia. Epandrium yellow to brown with distal margin ofyellow. Cerci
and surstyli bright yellow to brownish yellow. Cerci 1.0-1.1 times as long as
wide. Surstyli symmetrical; dramatically upturned in lateral view; surstylus
bent at 900 in proximal region such that distal, upturned portion roughly 1.5
times length ofproximal portion; hmer surfaces roughly parallel; tips flattened
in dorsal view; elongate, somewhat thin, SST 2.60: 1 (Fig. 27 a and d). Dorsal
surface of surstyli with long bristles over all of medial and outer edges;
bristles increasing in number proximally (Fig. 27d). Subepandrial sclerite
roughly parallel-sided; SEP 2.74: 1; bristles along outer edges in distal third
(Fig. 27d). Phallic guide symmetrical with large distal hook; numerous small
bristles over distal membranous flaps; elongate distal appendages absent
(Fig. 27 g-h). Ejaculatory duct trifid; not toothed; sclerotized throughout
most oflength; not coiled; shorter than surstyli ifheld outstretched (Fig. 27e).
Tubules of ejaculatory duct not taking the form of simple tubes; tubules
short, broad, blunt and membranous, subtended by sclerotized regions (Fig.
27e). Lateral lobes ofhypandrium smooth. Ejaculatory apodeme umbrella..
shaped; symmetrical; 2.48 times as long as wide (Fig. 27f).

Female. As male except for the following characters. Eyes dichoptic; FR
1.00:1-1.05:1. F~cets of fovea only marginally enlarged in relation to other
facets of eye, largest facets 0.30-0.37 times width of lower portion of frons.
Frons entirely grey-dusted up to shining black ocellar triangle. Occiput
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entirely grey-dusted. Femora with all posterodorsal rows of hairs short and
sparse, lacking apical black bristles. Midfemur anteroventrally with a row of
7-12 black spines in apical half; posteroventrally with a row of 11-15 black
spines in apical half. Hind femur anteroventrally with 6-9 black spines in
apical third; posteroventrally with 5-10 black spines in apical third; 0-8 weak
anteromedial black bristles on apical half. Tibiae lacking prominent bristles.
Pulvillus ofhind leg 1.11-1 ;26 times length of tarsomere 5. Costal section ratio
1.67:1-1.85: 1. Tergite 6 grey-dusted laterally; undusted dorsally.

Ovipositor. Base dark brown, shining; abruptly ending dorsal to cercus,
giving ovipositor a bulging appearance dorsally. Piercer shining brownish
yellow; gradually downtumed throughout length (Fig. 63). OL 1.48-1.66 nun;
OLIPL 1.56:1-1.62:1; BL/OL3.31 :1-3.49: 1; B/P 0.56: 1-0.62:1.

Type Material Examined. HOLOTYPE Pipunculus elegantulus: 1 cf,

Chilpancingo, Guerrero, Mexico, 4,000 ft, ..VI-, H. H. Smith (BMNH), right wing
tip missing, 1antenna missing, head damaged, abdomen dissected and placed
in genitalia vial on pin with specilnen, left wing and 1 antenna mounted on
slide. HOLOTYPEPipunculus constrictus: 1 if, BlackMt., N. Fork Swannanoa,
NC, -V- (MCZ #13565), abdomen dissected and placed in genitalia vial on pin
with specimen. HOLOTYPE Pipunculus stricklandi: 1 if, Waterton, Alberta,
Canada, 10-VII-23, E. H. Strickland (CNC #2420), left wing and head glued to
point, wing damaged, antennae missing, right wing missing, minor dermestid
beetle damage to abdomen, not dissected.

Other Material Examined. In total, ]45 specimens from the following
areas: CANADA: Alberta, British Columbia; Manitoba, New Brunswick, North
west Territories, Ontario, Quebec, Saskatchewan, Yukon Territory. MEXICO.
COSTA RICA. UNITED STATES: Alabama, Arizona, California, Colorado,
Florida, Illinois, Kansas, Maine, Michigan, Minnesota, Missouri, Montana,
Nevada, New Jersey, New Mexico, New York, North Carolina, Oklahoma,
Oregon, South Dakota, Tennessee, Texas, Utah, Virginia, Washington, West
Virginia. See Appendix.

Distribution. Widespread throughout the Nearctic and northern Neotrop
ical Regions from the Yukon and Northwest 1'erritories as far south as Costa
Rica (Fig. 74).

Discussion. The taxonomy ofthis species is plagued by a host ofsynony
mics, not particularly surprising for such a large, attractive, and highly vari
able fly. Former taxonomy was based on subtle differences in antennal shape,
leg color, and bristle patterns. These characters vary considerably, and many
intermediates exist (even within 1 population). The lack ofvariation in genita
lia suggests that all former species are in fact 1 species, P. elegantulus.
However, P. elegantulus has a surprisingly large range for 1 species. Biologi
cal data should be sought for this species to confirm that it is indeed 1 species
and not a group of sibling species with little genitalic variation. Thompson
(1977) was the first to suggest that speciation in Pipunculidae may not always
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involve genitalic divergence. lIe suggested that Verrallia aucta Fallen (a
Palaearctic species) is a different species than V. virginica Banks (a Nearctic
species that had been synonymized with V. aucta by Hardy [1943]). Thomp
son detected no differences in male and female genitalia between these
populations, but separated them on the basis ofdiscrete color differences and
differential host and life history data. More recently, Jervis (1992) has sug
gested that temporal variation and variation in host preference may drive
speciation in some instances. This may help to explain the surprising similar
ity within some groups ofPipunculidae, for example, within the P. campestris
complex. Despite these theories, P. elegantulus should be treated as 1 spe
cies lmtil more life-history data are available.

As with other life-history information, little habitat data has been recorded
for this species. In western North America, it has been collected in ponderosa
pine-meadow and oak-pine-juniper habitats. P. elegantulus ranges from
near sea level to elevations of3,048 m (10,000 ft).

Pipunculusjerepauculus Hardy
(Fig. 75)

Pipunculus (Pipunculus) ferepauculus Hardy 1965b: 230.

Body Length. Approximately 4 nun; specimen dissected.
Male. Head. Frons black, not pubescent; 0.90 times length of holoptic

region. Flagellum obtuse; pale brown. Arista dark brown. Pedicel dark brown;
2 long dorsal bristles and 1 short dorsolateral bristles~ longest 0.42 tinles
width ofpedicel; 3 long ventral bristles, longest 1.17 times width ofpedicel.
Scape blackish brown. Face sparsely grey pubescent. OccIput silver-grey
dusted ventrally and laterally; undusted dorsally. Labellum light brown.

Thorax. Propleural fan with 9 long hairs, the same length as the longest
hairs of scutum. Humerus blackish brown with 3 posterodorsal bristles;
sparsely dusted with grey and brown. Pleuron black; glabrous; grey-dusted.
Prescutum and scutum blackish broWll with brown dusting over entire sur
face; uniformly covered with light brown hairs. Scutellum black; dusted with
brown; with scattered brown hairs. Postnotum black with grey dusting. Halter
yellowish brown.

Legs. Coxae blackish brown; grey-dusted. 1'rochanters yellowish. Femora
brownish black with yellow apices. Fore femur ventrally with double row of5
black spines on apical third; postcrodorsally with row of moderately long,
pale hairs over most of length. Midfemur ventrally with a double row of 6
black spines on apical thitd; posterodorsally with 2-3 parallel rows of long,
dense, pale hairs over entire length, ~1.5 times as long as ::;imilarhairs on fore
femur. Hind femur anteroventrally with row of4 brown spines on apical third~
posteroventrally with row of 4-5 pale brown spines on apical third;
posterodorsally with sparse row of long, pale hairs over entire length, single
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row in distal half, double row in proxiInal half (similar in length to correspond
ing hairs on midfemur); anteroventrally with double row of long, pale hairs
over proximal third (similar in length to posterodorsal hairs of hind femur).
Tibiae yellowish; no outstanding bristles or apical spurs. Tarsomeres 1-4
yellow; tarsomere 5 brown. Pulvilli yellow; 0.88 times length oftarsomere 5.
Claws yellow with black tips.

Wings. Length 4.20 mm; M2 absent; M
1

strongly sinuate. Costal section
ratio 0.66: 1. M sector ratio 2.38: 1.

Abdomen. Blackish brown with regions of brown dusting. Tergites 1-3
brown-dusted with a narrow posterior undusted band. Remainder ofabdomen
not seen, dissected.

Genitalia. Color unknown, dissected. Cerci 1.9 times as long as wide.
Surstyli symmetrical; not upturned in lateral view; inner surfaces somewhat
concave distally in dorsal view; SSl~ 2.00: 1 (cf. Fig. 28d). Dorsal surface of
surstyli sparsely clothed in long bristles over all of medial and outer edges,
most heavily concentrated in proximal medial region (cf. Fig. 28d). Subepandrial
sclerite roughly parallel-sided; SEP 1.7: 1; bristles restricted to distal third.
Phallic guide symmetrical with small distal hook; glabrous; membranous
distal appendages present, appendages covered with small bristles (cf. Pig.
2Sf). Ejaculatory duct trifid; not toothed; gradually tapering sclerotized area
surrounded by membranous area throughout length; not coiled; somewhat
shorter than surstyli if held outstretched (cf. Fig. 28g). Lateral lobes of
hypandrium smooth. Ejaculatory apodeme strongly fan-shaped; symmetrical;
>1.1 times as long as wide (cf. Fig. 28e).

Female. Not seen.
Type Material Examined. PARATYPE: 1 0', Tucuman, Quebilatoma, Ar

gentina, 21-XII-50, R. Golbach, (BPBM), good condition, dissected.
Distribution. Neotropical. Argentina and Brazil (Fig. 75).
Discussion. fThis species is known from only 4 males and 2 females. The

holotype male and allotype female are in the Instituto Superior de Entomologia,
Facultad de Ciencias Naturales e Instituto Miguel Lillo, Univcrsidad Nacional
de Tucuman, Tucuman, Argentina, but could not be borrowed because of
their apparently poor condition. The only specimen viewed, a paratype male
in the Bishop Museum, was extremely similar to P. fuscus. The only discern
ible differences between this specimen and P. fuscus were the presence of
hairs on the membranous extensions of the phallic guide and the wider
subepandrial sclerite. Because of its similarity to P. fuscus and because of its
disjunct distribution, drawings of P. ferepauculus are not included in this
revision.
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Pipunculusfuscus Loew
(Figs. 28, 53, 76)

Pipunculusfuscus Loew 1866: 175.
Pipunculusfuscus ssp. nitidiventris Loew 1866: 175. New synonymy.
Pipunculus sororius Cresson 1911: 305.
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Body Length. 3.4-5.3 nun.
Male. Head. Frons black with sparse brown to sparse grey pubescence;

1.09-1.48 times length ofhoioptic region. Flagellum obtuse; blackish brown
to pale brown. Arista black. Pedicel dark brownish black to light brown; 2-4
long dorsal bristles and 1-2 short dorsolateral bristles, longest 0.58-0.89
times width ofpedicel; 3 long ventral bristles, longest 1.17-1.47 times width of
pedicel. Scape blackish brown with 1-3 dorsal bristles. Face densely silver
grey pubescent. Occiput silver-grey dusted ventrally and laterally; usually
heavily brown-dusted dorsally, occasionally grey-dusted dorsally. Labellum
dark to light brown.

Thorax. Propleural fan with 8-12 long hairs (usually 10-12), 1.11-1.88
times length of longest hairs of scutum. HUlnerus blackish brown to yellow
with 3-9 posterodorsal bristles; laterally dusted with brown to undusted.
Pleuron blackish brown; glabrous; grey-dusted. Prescutum and scutum black
ish brown with heavy brown dusting over entire surface; occasionally sparsely
grey.:dusted laterally; uniformly covered with pale grey to light brown hairs.
Scutellum black; heavily dusted with brown; uniformly covered with hairs.
Postnotum black with pale brown to dirty grey dusting. Halter yellowish
brown.

Legs. Coxae brownish black; sparsely grey..dusted. Trochanters yellowish.
Femora brownish black with yellow apices. Fore femur ventrally with double
row of 5-8 black spines on apical third; posterodorsally with row of moder
ately long, pale hairs over most of length. Midfemur anteroventrally with a
row of6-11 black spines on apical third; posteroventrally with arow of7-14
black spines on apical third; posterodorsally with 2-3 parallel rows of long,
dense, pale hairs over entire length, ~1.5 times as long as similar hairs on fore
femur. Hind femur anteroventrally with row of 4-9 brown spines on apical
third; posteroventrally with row of4-6 pale brown spines on apical third, row
of pale hair~ over entire length sometimes blend gradually into stronger
bristles then spines; posterodorsally with sparse row of long, pale hairs over
entire length, single row in distal half, double row in proximal half (similar in
length to corresponding hairs on midfemur); anteroventrally with double row
oflong, pale hairs over proximal third (similar in length to posterodorsal hairs
of hind femur). Tibiae yellow to brownish; no outstanding bristles or apical
spurs. Tarsomeres 1-4 yellow; tarsOlnere 5 brown. Pulvilli yellow; 0.85-0.86
times length oftarsamere 5. Claws yellow with black tips.
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Wings. Length 5.05-5.55 mm; M
2

absent; M) strongly sinuate. Costal
section ratio 0.87: 1-1.37:1. M sector ratio 1.80:1-2.23: 1.

Abdomen. Blackish brown with regions of grey and/or brown dusting.
Tergite 1entirely grey to brown-dusted. Tergite 2 entirely brown pollinose to
grey pollinose laterally and posterodorsaIly, to entirely grey-dusted or
undusted dorsally. Tergites 3-4 brown or grey pollinose laterally; dorsally
with posterior band ofgrey pollen or brown-dusted in anterior 4/5 or entirely
undusted. Tergite 5 brown-dusted laterally; dorsally undusted to brown
dusted on anterior fringe. Dorsal hairs of abdomen somewhat shorter than
those on scutum; lateral hairs twice as long as those on dorsum of abdomen,
evenly spaced except for 6-8 on tergite 1 restricted to anterolateral edge;
lateral hairs oftergite 1 three times as long as dorsal abdominal hairs. Stemite
1 dark brown to black with sparse grey or brown dusting. Sternites 6-7
blackish brown with brown or grey dusting. Syntergostemite 8 dark brown
with brown or grey pollen dorsally and laterally; sparsely to heavily covered
with hairs; membranous area moderate size, distal (Fig. 28 a-c).

Genitalia. Epandrium, cerci and sursty1i dark brown. Cerci 1.5-1.7 tinles as
long as wide. Surstyli symmetrical; not upturned in lateral view; inner sur
faces somewhat concave distally in dorsal view; SST 1.64: 1 (Fig. 28d). Dorsal
surface ofsurstyli sparsely clothed in long bristles over all ofmedial and outer
edges, most heavily concentrated in proximal Inedial region (Fig. 28d).
Subepandrial sclerite roughly parallel-sided; narrow, SEP 5.82; 1; bristles re
stricted to distal third (Fig. 28d). Phallic guide symmetrical with small distal
hook; glabrous; membranous distal appendages present (Fig. 28f). Ejacula
tory duct trifid; not toothed; gradually tapering sclerotized area sun'ounded
by membranous area throughout length; not coiled; somewhat shorter than
surstyli if held outstretched (Fig. 28g). Lateral lobes ofhypandrium smooth.
Ejaculatory apodeme strongly fan-shaped; symmetrical; 1.56 times as long as
wide (Fig. 28e).

Female. As male except for the following characters. Eyes dichoptic; It'R
1.25: 1-1.38: 1. Facets offovea moderately enlarged in relation to other facets
ofeye, largest facets 0.35-0.39 times width of lower portion offrons. Flagel
lum short acuminate. Frons silver-grey pubescent for entire H~ngth, only
ocellar triangle shining black. Occiput almost always entirely grey-dusted;
very rarely brown-dusted dorsally. Humerus almost always yellow; very
rarely dark brown. Scutuln grey-dusted laterally. Scutellumundusted to grey
dusted. Postnotum sparse to heavily grey-dusted. Midfemur posterodorsally
with a single row of long, pale hairs over most of length, ending distally with
0-4 stronger brown bristles. Hind fenlur not swollen; posterodorsally with a
single row of moderately long hairs over entire length. Pulvillus ofhind leg
1.14-1.43 times length oftarsomere 5. Ahdomen shining black to brown with
areas ofgrey and brown dusting. Tergite 1 entirely grey-dusted. Tergites 2-5
grey-dusted laterally. Tergite 2 usually grey-dusted anterodorsally, undusted
posterodorsally; occasionally entirely grey-dusted or brown-dusted posteri-
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orly. Tergite 3 usually undusted; occasionally narrowly grey-dusted
posterodorsally or with narrow anterior band of brown pollen. Tergites 4-5
usually undusted; occasionally with narrow posterodorsal band of grey
dusting. Tergite 6 entirely undusted to densely grey-dusted laterally. With
the exception of long hairs on anterolateral area of tergite 1, lateral abdon1inal
hairs short, same length as dorsal hairS.

Ovipositor. Base dark brown, shining. Piercer shining yellowish; straight
to very slightly dowIlcurved or upcurved over length (Fig. 53). OL 1.06-1.38
mm; OL/PL 1.72:1-2.02:1; BL/OL 2.88: 1-3.96:1; B/P 0.85: 1-1.07:1.

Type Material Examined. fIOLOTYPE Pipunculusfuscus: 1 d', MD, Loew
(MCZ #454), abdomen dissected and placed in genitalia vial on pin with
specimen. HOLOTYPE Pipunculus nitidiventris: 1 ~, Loew (MCZ #455),
abdomen dissected and placed in genitalia vial on pin with specimen. HOLO
TYPE Pipunculus sororius: 1 ~,Brattleboro, VT, 15-VII-08, C. W. Johnson
(MCZ #13576), head missing, otherwise in excellent condition. PARATYPES
Pipunculus sororius: 1 ~,Penobscot County, ME, 2-VIII-I0, J. A. Cushman
(MCZ), good condition; 1 ~, TOlnpkins County, Ithaca, NY, 29-VIII-19~N.
Banks (MCZ), good condition; 1 ~,Nassau Co., Long Island, Sea Cliff, NY, N.
Banks; 1 ~, Washington Co., Kingston, RI, 07-VII-05; 1 ~, Windsor Co.,
Amsden, VT, 10-VII-08, C. W. Johnson; 1 ~, Falls Church, VA, 7-VI-, N. Banks
(PAS), good condition; 1 ~,Falls Church, VA, 4-VI-, N. Banks (MCZ), greasy.

Other Material Examined. In total, 228 specimens from the following
areas: CANADA: Alberta, British Columbia, Manitoba, Ontario, Quebec.
MEXICO. UNI1-iED STATES: Alaska, Arizona, California, Colorado, Con
necticut, Georgia, Idaho, Illinois, Indiana, Iowa, Kansas; Kentucky, Maine,
Maryland, Michigan, Minnesota, Mississippi, Missouri, Nevada, New Jer
sey, New Mexico, New York, North Carolina, Ohio, Oregon, Pennsylvania,
Rhode Island, Utah, Vermont, Virginia, Washington, West Virginia. See Ap
pendix.

Distribution. Nearctic and northern Neotropical. Widespread from south
ern Canada south to Mexico (Fig. 76). A disjunct popUlation exists in south
eastern Alaska.

Discussion. Pipunculus fuscus ssp. nitidiventris is placed in synonymy
with P. fuscus Loew. The genitalia are the same, and external features of
purported subspecies are subject to a wide range of variation.

Three paratypes of P. sororius belong to different species. The Rhode
Island specimen doubtlessly is P. hertzogi; the Sea Cliff, Long Island, speci
men actually is P. luteicornis; and the Vermont specimen likely is P. torus.

This species has been collected in the following habitats: prairie, oak
juniper-pine, and in an open meadow ofJuncus along a stream in pine forest.
Most records are below 1,524 m (5,000 ft), but it has been recorded to 2,377 m
(7,800 ft). Pipunculus fuscus appears to be rare in the northern parts of its
range, and most common in the southwestern United States.
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Pipuncu[us hastatus Skevington, new species
(Figs. 29, 60, 70)

Body Length. Males >5 nun, all dissected; females 4.9-5.0 mm.
Male. Head. Frons black with mixed, sparse brown and grey pubescence to

almost glabrous; 1.36-1.54 times length ofhoIoptic region. Flagellum obtuse;
dark brown. Arista blackish brown. Pedicel dark brown; 2-3 long dorsal
bristles and 1-2 short dorsolateral bristles) longest 0.58-0.65 times width of
pedicel; 3-4 long ventral brist1es~ longest 1.00-1.21 times width of pedicel.
Scape dark brown with 1-2 dorsal bristles~ face densely silver-grey pubes
cent. Occiput entirely silver-grey dusted except for sparsely brown-dusted
dorsal region. Labellum light brown.

Thorax. Propleural fan with 9--11 long hairs, 0.85-0.96 times length of
longest hairs of scutum. Humerus pale brown to yellowish brown with 6
posterodorsal hairs. Pleuron black; glabrous; grey dusted. Prescutum and
scutum black with heavy brown dusting and a lateral fringe of grey dusting;
uniformly covered with long, white hairs. Scutellum black; sparsely covered
with white hairs. Postnotum black with grey dusting. Halter yellowish brown.

Legs. Coxae black; sparsely grey-dusted. Trochanters yellowish brown.
Femora blackish brown with yellow apices. Fore femur ventrally with double
row of4-5 black spines on apical third; posterodorsally with row of moder~
atcly long, pale hairs over most oflength. Midfemur ventrally with double row
of 6-9 black spines on apical third; posterodorsally with 2 parallel rows of
long, dense, pale hairs over entire length, ~2 times as long as similar hairs on
fore femur. Hind femur anteroventrally with row of5-6 black spines on apical
third; posteroventrally, black spines replaced by 5 weaker, pale bristles;
posterodorsally with sparse row of long, pale hairs over entire length;
posteroventrally with row of long, pale hairs over proximal third. Tibiae dark
brown with yellow apices; no outstanding bristles or apical spurs. Tarsomeres
1-4 yellow; tarsomere 5 brown. Pulvilli yellow; hind pulvillus 0.79-0.82 times
length oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.95-5.25 mm; M
2

absent; M
1

strongly sinuate. Costal
section ratio 1.16: 1-1.21: 1. M sector ratio 1.90: 1-2.38: 1.

Abdomen. Blackish brown with regions of grey anq brown dusting. Ter
gites 1 and 2 brown-dusted posterodorsally; grey-dusted laterally. Dorsal
hairs of abdomen approximately half the length of those on scutum; lateral
hairs as long or longer than those on scutum, evenly spaced except for those
on tergite 1 restricted to anterolateral edge. Stemite 1 black with grey dusting.
Membranous area moderate size; restricted to distal area of syntergosternite
8 (Fig. 29 a-c). Remainder of abdomen not described because all males
dissected.

Genitalia. Color unknown (all dissected). Cerci 1.2-1.4 times as long as
wide. Surstyli symmetrical; only slightly upturned in lateral view; inner sur
faces roughly parallel; protuberance on inner part oftip; SST 2.38: 1 (Fig. 2ge).
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Dorsal surface ofsurstyli with long bristles over all ofmedial and outer edges~
bristles concentrated on proximal areas, particularly heavily concentrated in
medial proximal region (Fig. 2ge). Subepandrial sclerite roughly parallel-sided;
SEP 3.44:1; bristles restricted to outer distal edges (Fig. 2ge). Phallic guide
symmetrical with small distal hook; small congregation ofbristles medially
near apex; elongate distal appendages absent, but weakly lobate membra
nous wings found laterally near tip (Fig. 29 g and h). Ejaculatory duct trifid;
each appendage bearing 3-5 distal teeth; sclerotized throughout length;
not coiled; shorter than surstyli ifheld outstretched (Fig. 29f). Lateral lobes
of hypandrium smooth. Ejaculatory apodeme strongly fan-shaped; asym
metrical, with large swelling at base of fan; 1.54 times as long as wide (Fig.
29d).

Female. As male except for the following characters. Eyes dichoptic; FR
1.30: 1-1.35:1. Frons silver-grey pubescent, Flagellum short acuminate. Facets
of fovea moderately enlarged in relation to other facets of eye, largest facets
0.40-0.42 times width oflower portion offrons. Occiput entirely grey-dusted.
Humerus yellow. Hairs ofprescutum and scutum short, <1/3 length ofpropleural
bristles. Femora pale brown with yellow apices. Fore femur ventrally with
double row of 8-10 black spines on apical third. Midfemur anteroventrally
with row of6-11 black spines on apical half; posteroventrally with row of 13
15 black spines on apical half; posterodorsally with a single row of short, pale
hairs over most of length. Hind femur anteroventrally with row of7-11 black
spines on apical half; posteroventrally with row of4-6 weak black spines on
apical third. Pulvillus ofhind leg 1.34-1.43 times length oftarsomere 5. Costal
section ratio 2.10-2.20: 1. Abdomen black with heavy grey and brown dusting.
Tergite 1 entirely grey-dusted. Tergites 2-6 entirely grey-dusted laterally and
posterodorsally; brown-dusted anterodorsally. Lateral abdominal hairs short~

same length as dorsal hairs of abdomen and scutum.
Ovipositor. Base light brown, shining; with some short hairs on external

surface. Piercer shining yellowish brown; moderately downcurved through
out length (Fig. 60). OL 1.38-1.49 mm; OL/PL 1.93:1-2.05:1; BL/OL 3.29:1
3.64:1;B/PO.932:1-1.04:1.

Type Material. HOLOTYPE: 1 c!, Cochise County, Chiricahua Mountains,
Herb Martyr Dam, AZ, 22-VII-64, G. D. Butler (deposited in the CNC on an
indefinite loan from the University ofArizona), excellent condition, abdomen
dissected and placed in genitalia vial on pin with specinlen. ALLOTYPE: 1 ~,

Cochise County, Chiricahua Mountains, Cave Creek Canyon, Sunny Flat
Campground, AZ, 17-VI-92, Malaise, J. Skevington and A. Goering (GVE),
excellent condition. PARATYPES: 1 r:J, 1 ~,Cochise County, Chiricahua
Mountains, AZ, 4",VII..40, R. H. Beamer (SNOW), genitalia ofmale somewhat
disarticulated for drawing; 1 ~,Cochise County, Chiricahua Mountains, Cave
Creek Canyon, Sunny Flat Campground, AZ, 17-VI-92, Malaise, river valley, 1.
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Skevington andA. Goering (GUE); 1 ~,Cochise County, Chiricahua Moun
tains, S. Fork, Cave Creek, AZ, 21-VllI-65, 5,400ft, G. W. Forister (UCD); 1 ~,

Cochise County, ChiricahuaMountains, South Fork, Cave Creek, AZ, 20-VIII
65,5,400 ft, G. R. Ballmer (VCR).

Other Material Examined. Two specinlens froIn the Chiricahua Moun
tains, AZ. See Appendix.

Distribution. Nearctic. Known only from the Chiricahua Mountains in
southeastern Arizona (Fig. 70).

Etymology, From the Latin amled with spear, referring to the large oviposi
tor and particularly long piercer.

Discussion. This rarely collected species appears to be endemic to the
Chiricahua Mountains of southeastern Arizona. However, we expect it to be
found in other Mexican mountains in Arizona or southward. All specimens
with elevational data were collected at ~1,524 nl (5,000 ft). Two females 'were
collected by Malaise traps in open riparian woodland at 1,524 m (5,000 ft). As
with other rare species, association ofmales and females is tenuous.

Pipunculus hertzogi (Rapp)
(Figs. 1,2,6,8,11,12,14,30,57,67)

Dorilas hertzogi Rapp 1943: 118.
Pipunculus hertzogi (Rapp 1943); Hardy 1965a: 552.
Pipunculus phaeton Coe 1966: 49. New synonymy.

BodyLength. 3.8-4,6 tnrn.

Male. Head. Frons black with sparse brown pubescence; 1.20-1.27 times
length of hoIoptic region. Flagellum acute to obtuse; blackish brown. Arista
blackish brown. Pedicel blackish brown; 3-5 long dorsal bristles and 1-2
short dorsolateral bristles (very rarely fewer than 5 bristles in total), longest
0.74-0.94 times width of pedicel; 4-5 long and 0-1 short ventral bristles,
longest 0.83-1.56 times width ofpedicel. Scape blackish brown with 1 dorsal
bristle. Face den8ely grey pubescent. Occiput silver-grey-dusted ventrally
and laterally; brown~dusteddorsally. Labellum brown.

Thorax. PI'opleural fan with 8-16 long hairs, 1.16-1.50 times length of
longest hairs of scutum. Humerus brownish black with 3-5 posterodorsal
hairs; brown-dusted. Pleuron brownish black; glabrous; sparsely grey-dusted.
Prescutum and scutum brownish black; brown-dusted; uniformly covered
with brown hairs. Scutellum brownish black; brown-dusted; sparsely covered
with brown hairs. Postnotum brownish black; dusted with grey. Halter brown
ish yellow.

Legs. Coxae blackish brown; grey-dusted. Trochanters yellowish brown;
mid and hind trochanters with 2 black anterodistal bristles. Femora brownish
black with yellowish brown apices. Fore femur anteroventrally with a row of
6-10 black spines on apical third; posteroventrally with row of 5-7 black
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spines on apical third; posterodorsally with row ofmoderately long, pale hairs
over most oflength. Midfemur ventrally with double row of9-14 black spines
on apical half to over entire length; posterodorsally with 2 parallel rows of
long, dense, pale hairs over entire length, >3 times as long as similar hairs on
fore femur. Hind femur anteroventrally with a loose row of7-11 black spines
on apical third; posteroventrally with a row of2-8 weak to sll·011g black spines
on apical third; posteroventrally with row of long, pale hairs in proximal third;
posterodorsally with row of long, pale hairs over entire length (~2 times
length of corresponding hairs on fore femur); anteroventrally with row of
long, pale hairs on proximal third (similar in length to posterodorsal hairs of
hind femur). Tibiae brownish black with yellowish brown apices. Hind tibia
with 2-3 outstanding anteromcdial bristles; no apical spur. Tarsomeres 1-4
brownish anteriorly, yellow posteriorly; tarsomere 5 entirely brownish black.
Pulvilli yellowish; 0.77-1.00 times length oftarsomere 5. Claws yellowish with
black tips.

Wings. Length 4.20-4.75 nun; M
2

absent; M. weak to moderately sinuate.
Costal section ratio 0.94: 1-1.53: 1. M sector ratio 2.04: 1-2.32: 1.

Abdomen. Black with sonle grey dusting. Tergite 1 grey-dusted laterally
and posterodorsally. Tergites 2-4 grey-dusted on posterolateral halves;
undusted dorsally. Tergite 5 grey-dusted to undusted posterolaterally;
undusted dorsally. Dorsum of tergites, stemitcs 6-7 and syntergostemite 8
covered with very short, pale, uniformly distributed hairs (dorsal hairs of
scutum ~2 times as long); lateral hairs ofabdomen similar in length to those on
scutum, somewhat longer on tergite 1; evenly distributed except on tergite 1,
where restricted to anterolateral edge. Sternites 1 and 6-7 black with sparse
grey dusting to undusted. Syntergosternite 8 undusted; membranous area
very large, covering all of apical region of syntergostemite 8 and extending
from near epandrium to near tergite 5 (Fig. 30 a-c).

Genitalia. Surstyli, epandrium, and cerci black. Cerci 1.2-1.4 times as long
as wide. Surstyli long and narrow, tapering gently to tips; symmetrical;
occasionally twisted up by >45 0 in lateral view; inner surfaces roughly
parallel; SST 2.69: 1 (Fig. 30e). Dorsal surface ofsurstyli very sparsely clothed
in bristles; bristles restricted to medial and outer edges (Fig. 30e). Subepandrial
sclerite slowly tapering proximally; SEP 3.33: 1; bristles restricted to distal 2/3
(Fig. 30e). Phallic guide symmetrical with small distal hook; distal region
occupied by dense patch of small hairs; membranous distal appendages
absent (Fig. 30d). Ejaculatory duct trifid, but appearing bifid; not toothed; 2
tubules sclerotized throughout ~2/3 of length, 1 tubule much shorter and
unsclerotized; not coiled; somewhat longer than surstyli if held outstretched
(Fig. 30g). Lateral lobes ofhypandrium smooth (Fig. 30e). Ejaculatory apodeme
weakly fan-shaped; symmetrical; 2.93-3.30 times as long as wide (Fig. 30±).

Female. As male except for the following characters. Eyes dichoptic; FR
1.24:1-1.60:1. Facets offovea moderately enlarged in relation to other facets
ofeye, largest facets 0.35-0.47 times width oflower portion of frons. Flagel-
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lum blackish brown to yellowish brown. Frons silver-grey pubescent over
halfof length to over all except ocellar triangle. Occiput entirely silver-grey
dusted except for small brown-dusted area immediately adjacent to ocellar
triangle. Labellum brown to yellow. Humerus dark brown; very rarely yellow.
Prescutum and lateral edges ofsC'utum grey-dusted. Midfemur posterodorsally
with a single row ofmoderate length, pale hairs over most oflength. Hind tibia
usually with 2-3 outstanding anteromedial bristles, very rarely with O. Pulvil
Ius ofhind leg 1.24-1.75 times length oftarsomere 5. Tergite 1 entirely grey
dusted. Tergite 2 grey-dusted laterally; undusted to almost entirely grey..
dusted dorsally. Tcrgites 3-6 grey-dusted laterally; undustcd and shining
brownish black dorsally. All abdominal hairs except those on tergite 1 sim~lar

in length, marginally shorter than hairs on scutum.
Ovipositor. Base dark brown, shining, cylindrical. Piercer shining yellow

ish brown; gradually downcurved over entire length (Fig. 57). OL 1.04-1.14
mm; OL/PL 1.98:1-2.13:1; BUOL3.43:1-3.76:1; BIP 1.05:1-1.19:1.

Type Material Examined. HOI.,OTVPE Pipunculus hertzogi: Glassboro,
NJ,1 d", 21-VI-42, W. F. Rapp, Jr. (PAS #6671), right wing damaged, abdomen
dissected- and placed in genitalia vial on pin with specimen. PARATYPES
Pipunculus phaeton: 1 0', Glamorgan, Port Talbot, Margam, England, 24-VIII
08, 1. W. Yerbury (BMNH), good condition, abdomen dissected and placed in
genitalia vial on pin with specimen; 1 ~,Sharphanl, England, 21-VIII-22, H.
Audcent (BMNH), left wing tattered, abdomen dissected and placed in geni
talia vial on pin with specimen.

Other Material Examined. In total, 4262 specimens fronl the following
areas: CANADA: Alberta, British Columbia, Manitoba, New Brunswick, New
foundland, North West Territories, Nova Scotia, Ontario, Quebec,
Saskatchewan, Yukon Territories. ENGLAND. ITALY. RUSSIA. UNITED
STATES: Alaska, Colorado, Connecticut, Delaware, Georgia, Idaho, Illinois,
Indiana, Iowa, Kansas, Kentucky, Maryland, Massachusetts, Michigan, Min
nesota, Missouri, Nebraska, New Hampshire, New Jersey, New Mexico, New
York, North Carolina, North Dakota, Ohio~ Oregon, Pennsylvania, Rhode
Island, South Dakota, Utah, Vermont, Virginia, Washington, Wisconsin,
Wyoming. See Appendix.

Distribution. Holarctic. Extremely widespread in the Nearctic Region,
ranging from northern New Mexico and northern Georgia north to Alaska and
the Yukon. Absent from California, Nevada, and Arizona (Fig. 67). The
Palaearctic distribution is poorly defined, Coe (1966) lists only 10 records for
Great Britain. It may be more common than indicated, but is likely confused
with P. campestris as it was in North America. A Palaearctic revision of
Pipunculus would clarify the distribution and abundance of P. hertzogi in
that region.

Discussion. Pipunculus hertzogi is resurrected from the synonymy by
lfardy (1965a) with its sister species, P. campestris Latreille. Pipunculus
phaeton is regarded as a junior synonym of P. hertzogi. We did not see the
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holotype of P. phaeton, but Cae's (1966) drawings clearly indicate that the
holotype is the same species as the paratypes that were observed in this
study. Pipunculus nartshukae Kuznetzov also is probably synonymous with
P. hertzogi, and Kuznetzov's drawings (1990) ofP. nartshukae appear to be
identical to P. hertzogi. We were unable to obtain the type ofP. nartshukae;
thus we cannot place these species in synonymy at this time.

Pipunculus hertzogi is by far the most common North American species of
Pipunculus. It occurs in virtually every available habitat and at elevations up
to 3,109 m (10,200 ft) (although it seems to be predominantly a lowland
species). The following habitats were recorded on data labels: mixed forest,
woodlot, forest/meadow, prairie/forest, herbage sweep, soybean field, prairie
vegetation, forest, forest/field, bog, sphagnum bog, alder/Carex marsh, hard
wood forest/field, poplar forest/lake shore, cedar swamp, forest/field, forest
edge, floodplain, open pine plantation-sand and heath, cedar savannah, oak
savannah, floating bog mat, expanse hummock, sedge pond, grove of burr
oak, and cattail bog.

Historically, this species was considered a synonym of its sister species,
PI ater Meigen (=P. campestris). In North America, the ranges of these 2
species overlap only in the mountains of westem Canada and Alaska.

Body size appears to vary temporally in P. hertzogi. Spring and fall
individuals are typically smaller than summer specimens. This may be caused
by temperature effects but also could be attributed to the species of host(s)
attacked at those times of the year; information on host associations is
required for clarification. No host information is available for this species,
although it is possible that the record of P. campestris on Graminella
nigrifrons (Forbes) (Freytag 1985) actually is based on P. hertzogi.

Pipunculus horvathi Kertesz
(Figs. 31, 50, 72)

Pipunculus horvathi Kertesz 1907: 579.
Pipunculus cingulatus var. velutinus Cresson 1911: 300. New synonymy.
Pipunculus angus Cresson 1911: 305. New synonymy.

Body Length. 3.6-4.5 rom.
Male. Head. Frons brownish black, with sparse brown to grey pubes

cence; 1.25 to 1.38 times length ofhoioptic region. Flagellum acute to obtuse,
brownish black. Arista brownish black. Pedicel brownish black with 2-3 long
dorsal bristles and 0-2 short dorsolateral bristles, longest 0.55 to 0.71 times
width ofpedicel; 3-4 ventral bristles 0.94 to 1.38 times width ofpedicel. Scape
brownish black with 1 short dorsal bristle. Face silver-grey pubescent. Oc
ciput with silver-grey dusting ventrally and laterally, brown-dusting dorsally.
Labellum brown.



58 Thomas Say Publications in Entomology: NEW WORLD PIPUNCULUS

Thorax. Propleural fan well developed with 7-9 long hairs, 0.95-1.25 times
the length of longest hairs 011 scutum. Humerus brownish black; sparsely to
densely grey-dusted; 3-10 hairs on dorsal edge. Pleuron bare, dark brown,
moderately brown to grey..dusted. Prescutum and scutum black with sparse
medial brown dusting; often with grey lateral dusting. Brown hairs uniformly
covering dorsum ofprescutum and scutum, except for small, bare posterolatoQ
eral area. Shorter hairs scattered over entire scutellum. Postnotum brownish
black; brown to grey-dusted. Halter pale to dark brown to yellowish brown.

Legs. Coxae brownish black with spar~e grey dusting. Trochanters yellow
ish brown to brown. Femora dark brown with yellowish brown apices. Fore
femur ventrally with double row of 4-9 black spines on apical third;
posterodorsally with row of moderately long, pale hairs over entire length.
Midfemur anteroventrally with row of 6-8 black spines on apical third;
posteroventrally with row of6-12 black spines on apical half; posterodorsally
with 2 paraiIel rows of long, dense, pale hairs over entire length (nearly twice
as long as similar hairs on fore femur); double row of>5 long, pale hairs on
anterior, proximal one third. Hind femur anterovcntrally with a row of 4-8
black spines on apical third; posteroventrally with a row of 0-8 black spines
on apical third; 1 midanterior row of short pale hairs over entire length; 1
anterodorsal row of short~ pale hairs over entire length; 1-2 dense
posterodorsal rows of long, pale hairs over entire length (similar length to
corresponding hairs on midfemur). Tibiae brown to brownish yellow. Hind
tibia with 1-3 outstanding anteromedial bristles; no apical spur. Tarsomeres
1-4 light brown; tarsomere 5 dark brown. Pulvilli brown; 0.76-0.77 times
length oftarsomere 5. Claws pale yellowish with black tips.

Wings. Length 4.50-5.00 mm; M
2

absent; M) moderately sinuate. Costal
section ratio 0.75: 1-1.52:1. M sector ratio 2.49:1-2.87:1.

Abdomen. Brown~black with regions of brown and/or grey dusting. Ter
gite 1 with sparse brown to grey dusting restricted to dorsolateral and lateral
regions. Tergites 2-5 entirely undusted to brown-dusted ventrolaterally and!
or in thin posterodorsal bands. Tergites dorsally covered with equal length,
uniformly dispersed, short hairs. J.lateral hairs equal to or considerably longer
than hairs on dorsum of abdomen, longer still on lateral region of tergite 1
where concentration of hairs is on anterolateral edge. Sternite 1 with sparse
brown dusting. Sternites 6-7 dark brown, undusted. Syntergostemite 8 dark
brown; long hairs absent, covered with short pile only; huge membranous
area extending from near dorsal edge of syntergostemite 8 almost to edge of
epandrium, loosely ballooning out dor~ally; massive keel extending to apex of
membranous area (Fig. 31 a, c, and d).

Genitalia. Epandrium and cerci brown; surstyli black. Cerci 1.5-1.7 times
as long as wide. SST 2.1: 1; surstyli symmetrical; not upturned in lateral view;
inner surfaces roughly parallel; narrowing drastically to tip (Fig. 31e). Dorsal
surface of surstyli with long bristles over all of medial and outer edges;
bristles most heavily concentrated in medial proximal and outer proximal
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regions (Fig. 31e). Subepandrial sclerite roughly parallel-sided; SEP 4.0: 1 (Fig.
31 e). Phallic guide symmetrical with distal hook; glabrous; narrow, membra
nous distal appendages present; long proximal keel present (Fig. 31 c and f).
Ejaculatory duct trifid; not toothed; sclerotized throughout much of length;
coiled; considerably longer than surstyli if held outstretched (Fig. 31g).
Lateral lobes of hypandrium smooth, Ejaculatory apodeme strongly fan
shaped; symmetrical; 1:3-1.4 times as long as wide (Fig. 31b).

Female. As male except for the following characters. Eyes dichoptic, FR
1.60:1-1.70: 1. Flagellum short acuminate. 1~acets offovea moderately enlarged
in relation to other facets ofeye; largest facets 0.40-0.47 times width oflower
portion of frons. Frons entirely dusted with grey, only ocellar triangle bare.
Occiput entirely grey-dusted. Humerus usually yellow, rarely brownish yel
low. Hind tibia with 0-2 outstanding anteromedial bristles (often 0). Pulvilli
yellow; 1.04-1.20 times length oftarsomere 5. Tergite 1 entirely grey-dusted.
l lergites 2-5 dark brown; usually undusted dorsally, occasionally with
posterodorsal bands of grey dusting; greyish dusted laterally, occasionally
with vague yellowish dorsolateral spots. Tergite 6 dark brown, undusted
dorsally; undusted to sparsely grey-dusted laterally.

Ovipositor. Base light brown; with variable number of hairs on ventral
surface. Piercer dark golden brown; straight with a slightly downtumed tip
(Fig. 50). OLO.860-1.04mm; OL/PL 1.85:1-2.10:1;BL/OL3.90:1-4.17:1;B/P
0.93:1-1.16:1.

Type Material Examined. NEOTYPE Pipunculus horvathi (by current
designation): 1 c!, Delaware County, Castle Rock, PA, (39°58'27"N,
075°26'26"W), 13-VI-09, C. If. Greene (USNM), excellent condition, not dis
sected. HOLOTYPE Pipunculus velutinus: 1 c!, Swarthmore, PA, 19-VI-1 0, E.
Of. Cre,sson, Jr. (PAS), good condition, abdomen dissected and placed in
genitalia vial on pin with specimen. HOLOTYPE Pipunculus angus: 1 ~,

Cloudcroft, NM, 20-VI-02 (PAS), left wing missing, abdonlen dissected and
placed in genitalia vial on pin with specimen. PARATYPE Pipunculus angus:
1 ~, St. Johnsbury, VT, 28-VI..06, C. W. Johnson (MCZ), antennae nlissing.

Other Material Examined. In total, 123 specimens from the following
areas: CANADA: Alberta, British Columbia, Manitoba, Nova Scotia, Ontario,
Quebec. GUATEMALA. MEXICO. UNITED STATES: Arizona, California,
Colorado, Connecticut, Idaho, Maryland, Nevada, New Mexico, New York,
Ohio, Oregon, Pennsylvania, Utah, Virginia, Washington. See Appendix.

Distribution. Nearctic and northern Neotropical. This species is extremely
widespread although apparently it is never very common. It occurs across
southern Canada and the northern United States east to Quebec and Virginia.
In western North America, it occurs in the mountains from British Columbia
south to Mexico and Guatemala (Fig. 72). It appears to be most common in the
western part of its range. All of the western specimens with altitudinal data
occur above 274 m (900 ft) and most (83%) occur over 914 m (3,000 ft). The
maximum recorded elevation is 2,728 m(8,950 ft).
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Discussion. Pipunculus cingulatus velutinus Cresson (1911) was previ
ously placed in synonymy with P. campestris (lIardy, 1943). In the current
study, the holotype was examined, and the terminalia were found to differ
significantly from those of P. campestris. Pipunculus velutinus actually
belongs in a species complex separate froln P. campestris. The large membra
nous area and keel, together with the long quadrate surstyli, are distinctive.

Pipunculus angus was described by Cresson (1911) from females only.
The holotype was examined and was found to conform with females associ..
ated with P. velutinus males. Pipunculus angus is thus placed in synonymy
with P. velutinus. The female is easily characterized by the stubby ovipositor
with a slightly downturned piercer tip.

The taxonomy of this species is further confounded by the loss of the
holotype ofP. horvathi Kertesz (1907). According to Dr. L. Papp, there were
few pipunculids in the I-Iungarian Natural History Museum during the Soviet
attack and resulting fire that destroyed much of the Museum collection in
1956. Aczel had borrowed the collection in the 19408 and placed it on the roof
of the Plant Protection Institute for safekeeping during the war. It was not
discovered again until the 1970s whereupon most of the contents, including
P. horvathi, had been destroyed by Anthrenus larvae (Coleoptera:
Dermestidae). The original description of the holotype female ofP. horvathi
includes mention ofsmall spines on the underside of the tibia and a short and
straight ovipositor. This is undoubtedly the same species that Cresson (1911)
described as P. velutinus and P. angus. Pipunculus horvathi is thus resur
rected from synonymy with P. campestris (I-fardy, 1943). A neotype for P.
horvathi is designated here in an attenlpt to settle the turbulent taxonomic
history of this species. The neotype was selected from a series of4 males and
1female from Castle Rock, PA (39°58'27"N, 075°26126"W). 'TIle males had been
identified as P. cingulatus velutinus (a new synonym ofP. horvathi) and the
female as P. horvathi by J. R. Malloch. Castle Rock is >475 km north of the
type locality given for P. horvatht (North America, Adirondack Mountains,
Long Lake, NY, G. Horvath; 43°57'52"N, 074°35'53"W).

Pipunculus cingulatus velutinus and P. angus are synonymized here with
P. horvathi.

In Ontario, P. horvathi has been collected in rich second-growth woods in
the Carolinian zone.

Pipunculus houghi Kertesz
(Figs. 13,32,61,77)

Pipunculus lateralis Walker 1852: 216 (preocc. Macquart 1834).
Pipunculus houghiKertesz 1900: 244.
Pipunculusfemoratus Cresson 1911; 302.

Body Length. 3.8-6.0 mm.
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Male. Head. Frons black with silver-grey to brown pubescence, 0.92-1.11
times length of hoioptic region. Flagellum short, obtuse to short, acuminate;
dark brown to yellowish. Arista black. Pedicel light yellowish brown with 3-4
long dorsal bristles and 1 short dorsolateral bristle, longest 0.80-1.00 times
width ofpedicel; 3 ventral bristles, longest 1.00-1.19 times width ofpedicel.
Scape brown with 1 dorsal bristle. Face entirely silver-grey pubescent. Oc
ciput entirely silver-grey dusted. Labellum yellowish brown.

Thorax. Propleural fan well developed with 7-11 long hairs, 1.60 to 2.13
times length of longest hairs of scutum. Humerus yellow to dark brown with
3-6 hairs on posterior edge. Pleuron dark shining brown, sparsely to heavily
grey-dusted; glabrous. Prescutum, scutum, and scutellum dark brown-black
with brown pruinosity on all but posterior part of scutellum. Brown hairs of
prescutum and scutum restricted to anterior third; often appearing to be
arranged posteriorly into 2 dorsocentral rows. Scutellum sparsely covered
with hairs. Postnotum silver-grey pubescent. IIalter yellow to brownish yel
low.

Legs. Coxae brown, shining. Trochanters yellow. Femora shining yellow to
dark brown with yellow apices. Fore femur ventrally with double row of7-10
black spines on apical third; posterodorsally with row of short, pale, widely
spaced hairs over entire length. Midfemur anteroventrally with row of9-12
black spines on apical half; posteroventrally with loose row of 14-22 black
spines over most of length; posterodorsally with 2 parallel rows of long,
dense, pale hairs over entire length. Hind femur ventrally with double row of
7-11 black spines on apical third; posterodorsally with 1 row of long, widely
spaced pale hairs, ~O.8 times the length of posterodorsal hairs of midfemur.
Tibiae yellow; no outstanding bristles or apical spurs. Tarsomeres 1-4 yel
low, tarsomere 5 brown. Pulvilli yellow, hind pulvillus 0.88-0.97 times length
oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.60-6.90 nun; M
2

absent; M
1
moderately sinuate. Costal

section ratio 0.58: 1-1.00:1. M sector ratio 1.79:1-2.53: 1.
Abdomen. Brownish black with regions of greyish or brown dusting.

l'ergite 1 entirely greyish or brown dusted. Tergites 2-4 undusted dorsally,
entirely greyish or brown-dusted laterally. Tergite 5 with only posterolateral
greyish or brown dusting. Tergites sparsely covered with pale hairs, same
length or slightly shorter than hairs on dorsum of thorax; lateral hairs same
length as dorsal hairs except for longer anterolateral hairs 011 tergite 1. Stemite
1 dark blackish brown with sparse grey dusting. Sternites 6-7 and
syntergostemite 8 usually undusted, occasionally with sparse grey dusting.
Stemites 6 and 7 occasionally lighter brown than rest of abdomen. Membra
nous area moderately large, but not approaching stemite 5 or epandrium (Fig.
32a-c).

Genitalia. Epandrium, cerci, and surstyli light to dark brown. Cerci 1.2-1.4
times as long as wide. Surstyli long, subepandrial sclerite short, SST 1.2-1.6: 1,
surstyli symmetrical, never more than slightly upturned in lateral view, inner
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surfaces roughly parallel except for medial proximal swelling (Fig. 32 a and e).
Dorsal bristles of surstyli uniformly spaced along medial and outer edges of
surstyli (Fig. 32e). Subepandrial sclerite with outer, proximal edges parallel,
SEP 3.2:1-3.5:1 (Fig. 32e). Phallic guide symmetrical, with distal hook; sclero
tized at base on distal edge; elongate distal membranous appendages present,
appendages covered with hairs (Fig. 32g). Ejaculatory duct trifid, teeth ab
sent, sclerotized throughout most of length; not coiled; shorter than sutstyli
ifheld outstretched (Fig. 32f). Lateral lobes ofhypandrium with large, project
ing protuberances (Fig. 32e). Ejaculatory apodeme strongly fan-shaped, 1.3
times as long as wide (Fig. 32d).

Female. As male except for the following characters. Eyes dichoptic, FR
1.47: 1-1.75: 1. Flagellum short acuminate, yellowish brown. Facets offovea
greatly enlarged in relation to other facets of eye; largest facets 0.56-0.67
times width oflower portion offrons. Prescutum and posterior edge ofscutum
grey-dusted; remainder afscutum undusted. Trochanters yellow. Midfemur
posteroventrally with 10-12 black spines; posterodorsally with row of short,
pale, widely spaced hairs over the entire length. Hind femur anteroventrally
with a row of5-8 black spines; posteroventrally with a row of4-6 weak brown
spines on apical third. Pulvillus of hind leg 1.00 to 1.32 times length of
tarsomere 5. Tergites 2-4 heavily grey-dusted laterally and on outer
posterodorsal edges. Tergite 5 with grey dusting limited to anterolateral
region. Tergite 6 undusted. Tcrgites 3-6 often with bright yellow dorsolateral
patches, but also frequently dark brown as in male.

Ovipositor. Base shining brown with few scattered hairs. Piercer shining
yellow, straight to slightly downcurved (Fig. 61). Diagnostic swollen region at
dorsal juncture ofpiercer and base (Fig. 61). OL 1.02-1.28 nun; OL/PL 1.60: 1
2.10:1; BL/OL3.26:1-4.24:1; BIP 1.06:1-1.21:1.

Type Material Examined. HOLOTYPE Pipunculusfemoratus: 1 d', Windsor
County, Mt. Ascutney, VT, 11-VII~08,2,OOOft, C. W. Johnson (MCZ#13572),
head missing, abdomen dissected and placed in genitalia vial on pin with
specimen. PARATYPES Pipunculusfemoratus: 1 d', ~romkins Courlty, Ithaca,
NY, -Vll-, N. Banks (MCZ), good condition; 1 d', Tomkins County, Ithaca, NY,
1-7-VII-, N. Banks (MCZ), missing right wing, head, minutin damaged; 1 ~,

Freetown, MA, Il-VII..09, N. S. Easton (MCZ), good condition.
.Other Material Examined_ In total, 219 specimens from the following

areas: CANADA: Ontario, Quebec. UNrfED STATES: Arkansas, Connecti
cut, District ofColumbia, Florida, Georgia, Illinois, Indiana, Maine, Maryland,
Massachusetts, Michigan, Mississippi, Missouri, New York, North Carolina,
Pennsylvania, Rhode Island, Tennessee, Virginia, Wisconsin. See Appendix.

Distribution. Eastern Nearctic, aR far west as Arkansas, Missouri, and
Wisconsin; north to near Ottawa, ON and south to ncar Gainesville, FL (Fig.
77).

Discussion. This species has been collected in a variety of habitats,
including the edge of hardwood forests and fields, the edge of a lakeshore
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and a poplar forest, oak woods, the edges of forests and meadows, and beech
forest. It has been captured at elevations up to 1,250 m (4,100 ft).

Pipunculus houghi is one of the few species of Pipunculus that usually
was correctly identified in the past. Specimens often have bright yellow legs,
and females have very characteristic ovipositors. Nonetheless, as in other
pipunoulids, this species is variable in color and was described as both P.
femoratus and P. houghi. Although reputedly in The Natural History Mu
seum, we were unable to obtain members of the P. houghi cotype series.
lIowever, we are confident of the identity of this distinctive species.

Pipuncu[us kotaneni Skevington, new species
(Figs. 33, 77)

Body Length. Approximately 4 nun; all specimens dissected.
Male. Head. Frons black with silver grey pubescence; 1.17-1.60 times

length of holoptic region. Flagellum obtuse; blackish brown. Arista black.
Pedicel blackish brown; 2-3 long dorsal bristles and 1 short dorsolateral
bristle, longest 0.35-0.72 times width of pedicel; 3 ventral bristles, longest
1.05-1.16 times width of pedicel. Scape blackish brown with 1 short dorsal
bristle. Face silver-grey pubescent. Occiput ~ilver-grey-dustedventrally and
laterally, undusted dorsally. Labellum brown.

Thorax. Propleural fan well developed with 12-13 long hairs; hairs 0.93
1.00 times the length of longest hairs on scutum. Humerus black with silvery
pubescence medially; 7-9 long white hairs on posterior edge. Pleuron black;
glabrous; with sparse silver·grey dusting. Prescutum and scutum black with
anterolateral grey dusting and sparse to no medial brown dusting. Long white
hairs uniformly covering entire dorsum ofprescutum, scutum, and scutellum.
Postnoturn with sparse grey pollinosity concentrated dorsally. Halter brown.

Legs. Coxae black. l'rochanters black. Femora entirely black. Fore femur
anteroventrally with a row of4-7 black spines on apical third; posteroventrally
with a row of5 black spines on apical third; posterodorsally with dense row of
long, pale hairs over entire length. Midfemur anteroventrally with row of5-7
black spines on apical third; posteroventrally with row of7-12 black spines
on apical third; posterodorsally with 2 parallel rows of long, dense, pale hairs
over entire length (same length as similar hairs on fore femur). Hind femur
anteroventrally with a row of 5 black spines on apical third; posteroventrally
with a row of2-5 weak brown or black spines on apical third; posterodorsally
with row ofmoderately long pale hairs over entire length (similar in length to
corresponding hairs on fore femur). Tibiae brownish black, palest at apices.
Hind tibia with 2-3 prominent, pale, anteromedial bristles; prominent ventral,
apical spur present, spur flattened laterally, keeled centrally, with spine at tip.
Tarsorneres brownish black. Pulvilli light brown; 0.62-0.96 times length of
tarsomere 5. Claws light brown with black tips.
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Wings. Length 4.80-5.15 mm; M
2

absent; M} moderately sinuate. Costal
section ratio 1.10-1.25:1. M sector ratio 1.27-1.88:1.

Abdomen. Black with regions ofbrown and grey dusting. Tergites 1 and 2
undusted to sparsely brown..dusted dorsally; sparsely grey-dusted laterally.
Lateral hairs as long as hairs of scutum; entirely covering lateral regions of
tergites 1-4, sparsely scattered laterally on tergite 5, restricted to anterolateral
region of tergite 1. Tergites 2-5 glabrous on dorsal surface. Tergites 3-5
undusted to sparsely brown-dusted dorsally. Tergites 3-4 with posterolateral
grey dusting. Stemite 1 black; with sparse grey pollen. Stemitcs 6 and 7 black
with light grey pollen. Syntergostemite 8 black, covered with brown pollen
and a few scattered white hairs. Membranous area large, extending over most
of length of tergite; narrowing considerably dorsally such that widest part of
ventral area is 1.7 times as wide as widest part ofdorsal area; keel absent (Fig.
33 a-c).

Genitalia. Color unknown (all dissected or distorted so genitalia not
externally visible). Cerci extremely long, 2.3-2.5 times as long as wide. Surstyli
symmetrical; not upturned in lateral view; inner surfaces roughly parallel; SST
2.0: 1 (Fig. 33 a and e). Dorsal surface ofsurstyli with long bristles over distal
1/3 of medial and outer edges and on base of surstyli; subepandrial sclerite
with few distal bristles (Fig. 33e). Subepandrial sclerite widening toward
proximal end; extremely broad, SEP 2.2~ 1(Fig. 33e). Phallic guide symmetrical
with distal hook; numerous small hairs dorsal to distal hook; scattered small
hairs also in medial region of phallic guide; membranous distal appendages
absent (Fig. 33f). Ejaculatory duct trifid; not toothed; sclerotized throughout
most of length; coiled; longer than surstyli if held outstretched (Fig. 33g).
Lateral lobes of hypandrium smooth. Ejaculatory apodeme cylindrical, ap
pearing minimally fan-shaped distally; symmetrical; 5.2 times as long as wide
(Fig. 33d).

Female. Unlmown.
Type Material. HOLOTYPE: 1 c!, Clark County, Charleston Peak, Kyle

Canyon, NY, >2,200 m., 14-VII-66,P. H. Arnaud, Jr. (CAS), excellentcondition,
dissected. PARATYPES: 1 d", Guanajuato, 12 miNE Guanajuato on highway
110, M-61, Mexico, I1-VIII&.70, A. R. Hardy and B. S. Cheary (VCR); 1 c!,

Cochise County, Southwestern Research Station, 5 mi west Portal, AZ, 5,400
ft, 3-X-66, P. Ii. Arnaud, Jr. (CAS); 1 d', Dimwiddie (Dinwoody?) Creek, WY, 5
IX-1895, W.M. Wheeler (AMNII).

Other Material Examined. One specimen from San Cristobal de las Casas,
MEXICO. See Appendix.

Distribution. Nearctic to northern Neotropical. This species appears to be
montane and occurs from the mountains of Wyoming south to southern
Mexico (Fig. 77).

Etymology. Named after Philip Kotanen, a long time friend and keen
naturalist, whose diversified interests have inspired many of the natural
history pursuits of J.S ..
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Discussion. Three specimens were collected at high elevations, from 1,646
m (5,400 ft) to 2,160 m (7,087 ft) (other specimens without elevational data).
Specimens were collected from late June to mid-July and from early September
to early October.

Pipunculus luteicornis Cresson
(Figs. 34, 52, 79)

Pipunculus luteicornis Cresson 1911: 307.

Body Length. Males 3.7-5.3 mnl;females 3.4-4.3lTIln.
Male. Head. Frons black with sparse dirty brown pubescence; 1.12-1.61

times length of holoptic region. Flagellum obtuse; brownish black. Arista
black. Pedicel brownish black with 2-3 long dorsal bristles and 1-2 short
dorsolateral bristles; longest 0.69-1.00 times width of pedicel; 3-4 ventral
bristles 1.00-1.15 times width ofpedicel. Scape brownish black with 1 short
dorsal bristle. Face silver-grey pubescent. Occiput grey dusted ventrally and
laterally, usually brown-dusted dorsally, occasionally undusted dorsally.
Labellum chocolate brown.

Thorax. Propleural fan well developed with 9-10 long hairs, 1.00-1.50 times
length oflongest hairs on dorsum ofthorax. Humerus black with 2-5 hairs on
posterodorsal edge. Pleuron glabrous; black; sparsely greyish dusted.
Prescutum and scutum black; entirely covered with sparse brown pollen;
brown hairs uniformly covering dorsum, shortest posteriorly. Scutellum black;
brown hairs short, loosely scattered over entire surface. Postnotum black
with grey pubescence. Halter pale brown to yellowish.

Legs. Coxae black; sparsely grey-dusted. Trochanters blackish brown.
Femora black with brownish to yellow apices. Fore femur ventrally with
double row of 5-9 black spines on apical third; posterodorsally with row of
moderately long, pale hairs over entire length. Midfemur ventrally with double
row of6-13 black spines on apical third; posterodorsally with 2 parallel rows
of long, dense pale hairs over entire length (nearly twice as long as similar
hairs on fore femur). IIind femur anteroventrally with a row to double row of
6-16 black spines on apical half; posteroventrally with a row of 2-10 black
spines on apical third; posterodorsally with single row of pale hairs, slightly
shorter than similar hairs on midfenlur. Tibiae blackish brown. Hind tibia with
2-3 outstanding anteromedial bristles; no apical spur. Tarsomeres brownish
black. Pulvilli pale brown; 0.77-1.00 times length of tarsomere 5. Claws pale
brown with black tips.

Wings. Length 4.20-5.45 mm; M
2

absent; M} moderately sinuate. Costal
section ratio 1.00:1-1.46:1. M sector ratio 1.94:1-2.74:1.

Abdomen. Black with regions of grey dusting. Tergite 1 entirely grey
dusted. Tergites 2-5 glossy; usually entirely undusted except for very sparse
grey dusting on lateral edges; occasionally entirely undusted or with brown
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dusting on anterodorsal halves of segments. Tergites uniformly covered with
short, pale hairs, except on lateral region oftergite 1 where hairs concentrated
on anterolateral edge. Stcmite 1 black; very sparsely grey dusted. Sternites 6
and 7 black; with few short hairs. Syntergostemite 8 black with few short
hairs; huge membranous area extending from near tergite 5 almost to edge of
epandrium; keel extending to apex ofmembranous area (Fig. 34 a-c and g).

Genitalia. Surstyli, cerci, and epandrium black. Cerci 1.2-1.4 times as long
as wide. SST 1.5: 1; surstyli symmetrical; not upturned in lateral view; inner
surfaces strongly concave distally; appearing relatively short and blunt (Fig.
34 a and e). Dorsal surface ofsurstyli with long bristles over all ofmedial and
outer edges; bristles most heavily concentrated in basal region ofsurstyli and
on subepandrial sclerite (Fig. 34e). S'ubepandrial sclerite roughly parallel
sided; SEP 1.9:1 (Fig. 34e). Phallic guide synIDletrical with distal hook; gla
brous; narrow, membranous distal appendages present; long proximal keel
present (Fig. 34g). Ejaculatory duct trifid; not toothed; sclerotized throughout
much oflength; coiled; considerably longer than surstyli ifheld outstretched
(Fig. 34d). Lateral lobes of hypandrium with small protuberances present.
Ejaculatory apodeme strongly fan-shaped; with outer distal lobes; symmetri
cal; 1.2 times as long as wide (Fig. 34f).

Female. As male except for following characters. Eyes dichoptic, FR
1.25: 1-1.69:1. Flagellum short acuminate; yellowish brown to black. Facets of
fovea moderately enlarged in relation to other facets of eye; largest facets
0.44-0.46 times width of lower portion of frons. Frons entirely sparsely grey
dusted, up to ocellar triangle. Occiput entirely grey-dusted to undusted
dorsally. Propleural fan with 7-9 bristles. IIumerus usually yellow, rarely
black. Grey pollen on anterodorsal and lateral regions ofmesothorax; sparse
btown pollen medially. Trochanters yellow. Femora black with yellow apices
to black~banded medially with yellow on proximal third, less yellow distally.
Midfemur posteroventrally with 8-11 black spines in apical half;
posterodorsally with a row ofpale hairs. Hind femur anteroventrally with 5-9
weak brown to black spines in apical third; posteroventrally with a row of0
5 weak brown to black ~pines;not swollen distally. Tibiae yellow. Tarsomeres
1-4 yellow; tarsomere 5 black. Putvilli yellow; hind pulvillus 0.96-1.20 times
length oftarsomere 5. Tergite 2 with narrow anterodorsal band ofgrey pollen.
Tergites 2-5 entirely grey pollinose laterally; occasionally with yellow dorso
lateral spots. Tergite 6 shining black; undusted.

Ovipositor. Base shining black; glabrous. Piercer yellow; with gentle
downcurve over entire length (Fig. 52). OLO.96-1.14 mm; OL/PL 1.74:1-1.89:1;
BL/OL 3.45: 1-3.77~ 1; BIP 0.804: 1-1.00: 1.

Type Material Examined. HOLOTYPE: 1 ~,Machias, ME, 20-VII-47, C. W.
Johnson (MCZ #26896), hind legs and middle right leg missing, abdomen
broken off and glued to comer of locality label.
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Other Material Examined: In total, 159 specimens from the following
areas: CANADA: Alberta, British Columbia, Manitoba, Newfoundland, North
west Territories, Nova Scotia, Ontario, Quebec, Saskatchewan, Y"ukon Terri
tories. UNITED STATES: Alaska, California, Colorado, Indiana, Maine, Michi
gan, Minnesota, Missouri, Montana, New York, North Carolina, Oregon,
Pennsylvania, Rhode Island, Utah, Washington, West Virginia, Wyoming.
See Appendix.

Distribution~ Nearctic. This widespread species occurs as far south as
North Carolina in the East, west across the northern United States and
Canada, and south in the mountains to California (Fig. 79).

Discussion. This species has been taken in a variety of habitats, but has
typically been associated with deciduous woodland edges. It has been col
lected in spruce-birch woods, on the edge of a willow thicket and meadow,
and on a deciduous forest-field edge. In the west, records indicate that P.
luteicornis occurs at elevations between 625 m (2,050 ft) and 2,591 m (8,500 ft).
In McAlpine (1987), the species il1ustrated as P. ater Meigen (Fig. 53.1) is P.
luteicornis.

Pipunculus maritimus Skevington, new species
(Figs. 35, 64, 78)

BodyLength. 6.0 mm.
Male. Head. Frons black with silver-grey pubescence; 0.958-1.45 times

length of holoptic region. Flagellunl short obtuse to obtuse; brownish black
with silver pubescence. Arista black. Pedicel brownish black; 2 long dorsal
bristles and 2-3 short dorsolateral bristles, longest 0.87-1.08 times width of
pedicel; 2 long ventral bristles and 0-1 short, ventral black spines, longest
1.13-1.36 times width ofpedicel. Scape brownish black with 1 dorsal bristle.
Face densely silver-grey pubescent. Occiput entirely silver-lgrey-dusted. La
bellum brown.

Thorax. Propleural fan with 10-16 long hairs, 2.07-2.23 times length of
longest hairs of scutum. Humerus yellow with 14-16 hairs scattered over
entire surface. Pleuron black; glabrous; greyoadusted. Prescutum and scutum
black with brown dusting and a narrow lateral fringe of grey dusting; brown
hairs spread uniformly surface. Scutellum black; unifoffilly over covered with
brown hairs. Postnotum black; grey-dusted. Halter yellowish brown.

Legs. Coxae black; sparsely grey-dusted. Trochanters yellowish brown.
Fore trochanter with 2-4 weak, brown anterodistal bristles. Midtrochanter
with 2 strong, black, anterodistal bristles. Femora blackish brown with yellow
apices. Fore femur anteroventrally with row of 8-10 black spines on apical
third; posteroventrally with 11 erect black spines on apical third plus 3-5
proximal appressed black spines; postcrodorsally with row of moderately
long, pale hairs over most of length, ending apically with 4-5 strong, black
bristles; anteroventrally with 5 black bristles in proximal quarter. Midfemur
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ventrally with double row of 12-14 black spines on apical half; posterodorsally
with a row of moderately long, dense, pale hairs over entire length, ending
apically with 6-8 strong, black bristles; hairs approximately same length as
similar hairs on fore femur; anteroventrally with 3 black bristles in proximal
quarter. Hind femur posteroventrally with row of9-12 erect black spines on
apical halfplus 2 proximal appressed black spines; anteroventrally with row of
14-19 black spines over entire length, becoming weaker andlor appressed
proximally; anterodorsally with row ofmoderately long, pale hairs darkening
apically and terminating with 8 black bristles; anteromedially with row of
weaker black bristles over much of length; posteromedially with row ofpale
hairs over entire length. Tibiae yellow~ brownish yellow proximally; without
apical spurs. Midtibia with 1-4 outstanding, black, posteromedial bristles.
Hind tibia with 2-3 outstanding, black, anteromedial bristles. Tarsomeres
brownish yellow. Pulvilli yellow; 0.77-0.90 times length oftarsomere 5. Claws
yellow with black tips.

Wings. Length 6.65-6.85 mm; M
2
always present; M{ sharply angled where

M
2

branches off. Costal section ratio 1.01 :1-1.47:1. M sector ratio 2.22:1
2.58:1.

Abdomen. Unknown, all specimens dissected. Melubranous area small,
occupying only very distal region of syntergosternite 8 (Fig. 35 a-c).

Genitalia. Epandrium, cerci, and surstyli bright yellow. Cerci very Wide,
1.0-1.1 times as long as wide. Surstyli stubby; symmetrical; dramatically
upturned in lateral view; surstylus bent up at 90° in center such that distal,
upturned portion equal in length to proximal portion; inner surfaces roughly
parallel; tips flattened in dorsal view; SST 2.00:1 (Fig. 35 a and e). Dorsal
surface of surstyli with long bristles over all ofmedial and outer edges, more
dense medially (Fig~ 35e). Subepandrial sclerite roughly parallel~sided;SEP
2.16:1; bristles along outer edges in distal third (Fig. 35e). Phallic guide
symmetrical with large distal hook; numerous snlall bristles over distal meln
branous flaps; elongate distal appendages absent (Fig. 35d). Ejaculatory duct
trifid; not toothed; sclcrotized throughout most of length; not coiled; shorter
than surstyli if held outstretched (Fig. 35g). Tubules of ejaculatory duct not
taking the form ofsimple tubes; tubules short, broad, blunt, and membranous,
subtended by sclerotized regions (Fig. 35g). Lateral lobes of hypandrium
smooth. Ejaculatory apodeme umbrella-shaped; symmetrical; 3.33 times as
long as wide (Fig. 35f).

Female. As male except for the following characters. Eyes dichoptic; FR
1.05:1. Facets of fovea slightly enlarged in relation to other facets of eye,
largest facets 0.40-0.47 times width of lower portion of frons. Fore femur
ventrally with double row of 9-11 black spines on apical third. Midfemur
posterodorsally with a row of short, pale hairs over entire length, ending
apically with 2 black bristles. Hind femur posterodorsally with row ofsparse,
pale hairs over entire length; anterodorsally with row of pale hairs ending
apically with 6 weak, black bristles. Tibiae lacking outstanding bristles. Pulvil-
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Ius ofhind leg 1.33-1.40 times length oftarsomere 5. Abdomen ofundissected
specimen greasy, so not described. Abdominal hairs all short, equal in length
to dorsal hairs of scutum.

Ovipositor. Base dark brown, shining; abruptly ending dorsal to cercus,
giving ovipositor a bulging appearance dorsally, dorsal protuberance oppo
site to cercus pronounces bulging appearance (Fig. 64). Piercer shining pale
brown; gradually downturned throughout length (Fig. 64). Ovipositor length
1.46-1.48 mm; OL/PL 1.57:1-1.65:1; BUOL4.07: 1; B/P 0.573: 1-0.661:1.

Type Material. HOLOTYPE: 1 cf, Green Gables, Cavendish Beach, Prince
Edward Island, Canada, 22-VII-67, D. M. Wood (CNC), excellent condition,
dissected. ALLOTYPE: 1 ~,Green Gables, Cavendish Beach, Prince Edward
Island, Canada, 22-VII-67, D. M. Wood (CNC), excellent condition.
PARAfrYPES: 1 ~,Green Gables, Cavendish Beach, Prince Edward Island,
Canada, 22-VII..67, D. M. Wood (CNC); 1 c!, Sackville, Tantramar Marsh, New
Brunswick, Canada, 14-VII·83, lR. Vockeroth(CNC).

Other Material Examined. One specimen from New Brunswick, CANADA.
See Appendix.

Distribution. Nearctic. Known only from the east coast of Canada (Fig.
78), but it could be expected as far south as the Carolinas.

Etymology. From the Latin for maritime, in reference to the apparently
restricted Canadian East Coast range of this species.

Discussion. Little is known about this species. It should be looked for in
coastal areas, possibly ncar beaches or marshes, from Inid- to late July.

Pipunculus "anus Skevington, new species
(Figs. 36,49, 80)

Body Length. Males 3.5 mm; females 4.0 mm.
Male. Head. Frons black with sparse brown pubescence; 1.43-1.49 times

length ofhoioptic region. Flagellum obtuse; dark brown. Arista black. Pedicel
brown; 2 long dorsal bristles, no short dorsolateral bristles, longest 0.36-0.56
times width ofpedicel; 4 long ventral bristles, longest 0.57-1.11 times width of
pedicel. Scape light brown; dorsal bristle absent. Face densely silver-grey
pubescent. Occiput silvcr-grey-dusted ventrally and laterally, brown-dusted
dorsally. Labellum chocolate brown.

Thorax. Propleural fan with 6-9 long hairs, 0.75-1.33 tinles length of
longest hairs of scutum. Humerus light brown to dark brown with 3-4
posterodorsal hairs. Pleuron blackish brown; glabrous; grey-dusted. Prescutum
and scutum blackish brown; entirely brown-dusted; brown hairs unifonnly
scattered over all but posterolateral area. Scutellum blackish brown; brown
hairs sparsely scattered over entire surface. Postnotum black with grey
dusting. Halter yellowish brown to black.

Legs. Coxae dark brown; sparsely grey-dusted. Trochanters yellow to dark
brown. Femora dark brown with yellow apices to entirely dark blackish brown.
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Fore femur ventrally with double row of 5 black spines on apical third;
posterodorsal1y with row ofmoderately long, pale hairs over most of length.
Midfemur ventrally with double row of 7-8 black spines on apical half;
posterodorsally with 2 parallel rows of long, dense, pale hairs over entire
length, >2 times as long as similar hairs on fore femur. Hind femur
anteroventrally with row of5-7 black spines on apical third; posteroventrally
with row 2-5 black spines on apical third; posterodorsally with sparse row of
long, pale hairs over entire length; posteroventrally with row of long, pale
hairs over proximal third. Tibiae brown with yellow apices to entirely dark
blackish brown; 2 outstanding, brown, anteromedial bristles on hind tibia; no
apical spur on hind tibia. Tarsomeres i -4 yellowish brown to brown; tarsomere
5 brown. Pulvilli yellow to brownish yellow; 0.72-0.79 times length oftarsomere
5. Claws yellow to brownish yellow with black tips.

Wings. Length 3.25-4.75 mm~ Mz absent; M
1

moderately sinuate. Costal
section ratio 0.73-1.38: 1. M sector ratio 2.23-2.54: 1.

Abdomen. Blackish brown with regions ofbrown dusting. Tcrgites entirely
undusted except for sparse brown dusting on posterolateral edges of tergites
3-5. Dorsal hairs of abdomen less than half the length of those on scutum;
lateral hairs almost as long as those on scutum, evenly spaced except those
on tergite 1 restricted to anterolateral edge. Stelnite 1 blackish brown with
sparse grey dusting. Stemites 6-7 and syntergosternite 8 blackish brown.
Membranous area huge, extending from near dorsal edge of syntergostemite
8 to near epandrium, loosely ballooning out dorsally; keel extending to apex of
membranous area (Fig. 36 a-c and g).

Genitalia. Epandrium, cerci and surstyli blackish brown. Cerci 1.2-1.4
times as long as wide. Surstyli symmetrical; only slightly upturned in lateral
view; inner surfaces roughly parallel; SST 2.08:1 (Fig. 36 a and e). Dorsal
surface of surstyli with long bristles over all of medial and outer edges;
bristles uniformly spaced throughout (Fig. 36e). Subepandrial sclerite roughly
parallel-sided; extremely wide, SEP 1.18 ~ 1; heavily armed with bristles in distal
1/3 (Fig. 36e). Phallic guide symmetrical with distal hook; membranous distal
appendages present, appendages entirely covered with small bristles; long
proximal keel present (Fig. 36g). Ejaculatory duct trifid; not toothed; sclero
tized throughout most of length; coiled; considerably longer than surstyIi if
held outstretched (Fig. 36d). Lateral lobes of hypandrium with small swell
ings. Ejaculatory apodellle strongly fan"shaped; roughly symmetrical; 1.33
times as long as wide (Fig. 36f).

Female. As male except for the following characters. Eyes dichoptic; FR
1.28: 1-1.75: 1. Flagellum short acuminate; dark brown. Frons silver..:grey pu
bescent. Facets of fovea moderately enlarged in relation to other facets of
eye, largest facets 0.33-0.38 times width of lower portion of frons. Seven
bristles in propleural fan. lIunlerus yellowish brown. Prescutum and scutum
grey-dusted anterolatcrally. Midfcmur anteroventrally with row of 5 black
spines on apical third; posteroventrally with row of 9 black spines on apical
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half; posterodorsally with a single row oflong, pale hairs over most of length.
Hind femur not swolle~distally; ventrally with double row of 4 black spines
on apical third. Tibiae yellowish brown with dark brown central band. Pulvil
Ius ofhind leg 1.52 times length of tarsamere 5. Costal section ratio 0.77: 1
1.14: 1. M sector ratio 2.18: 1-2.64: 1. Abdomen shining dark blackish brown
with areas ofgrey dusting. Tergite 1 entirely grey-dusted except on anterodorsal
crescent. Tergite 2 with thin anterodorsal band ofgrey dusting; entirely grey
dusted laterally. Tergites 3-6 grey-dusted laterally; sparsely so on tergite 6.

Ovipositor. Base dark brown, shining; with many hairs on outer surface.
Piercer shining brownish yellow; subtly downcurved over entire length (Fig.
49). OL 0.95 mm; OLIPL 1.86:1-1.97:1;BL/OL4.25:1;B/P 1.02-1.07:1.

Type Material. HOLOTYPE: 1 cf, Okanagan County, 9 mi northwest
Conconully, Salmon Meadows, WA, 4,500 ft, 23-26-VII-75, Malaise with dry
ice, W. J. Turner (WSU), excellent condition, dissected. ALLOTYPE: 1 ~,

Yakima County, 8 mi southwest Tieton, R.S., Bear Creek, WA, 16-VII-72, dry
ice Malaise trap, W. J. Turner and W. B. Garnett (WSU), excellent condition.
PARATYPES: 1 cf, Okanagan County, 9 mi northwest Conconully, Salmon
Meadows, WA, 4,500 ft, 5-7-VIII-75, Malaise with dry ice, W.I Turner (WSU);
1 if, Yakima County, 8 mi southeast Tieton, R.S., BearCreek, WA, 28-VII-72,
dry ice Malaise trap, W.I. Turner and W.B. Garnett (W8U); 1 cf, Okanagan
County, Loup Campground, 14mi east Twisp, 7-VIII-74, CO

2
Malaise, W. J.

Turner (GUE); 1 c!, Boulder County, Middle Boulder Creek, 16 km west of
Boulder on highway 119, CO, 2,280 m, 8-VIII-73, P. H. Atnaud, Jr. (CAS).

Other Material Examined. Seven specimens fronl the following areas
examined: CANADA: British Columbia. UNITED STATES: Arizona, New
Mexico.

Distribution. Nearctic. Occurs in the mountains from British Columbia
south to southeastern Arizona (Fig. 80).

Etymology. From the Latin for dwarf, referring to the small siZe of this
species.

Discussion. This rarely collected species appears to occur only at eleva
tions above 1,372 m (4,500 ft) in the western mountains ofNorth America. It is
very closely related to P. rafaeli but can be readily distinguished by the much
wider subepandrial sclerite'of the males. The females described above likely
belong to this species, but the association is tenuous. The range of this
species overlaps with that of P. horvathi, fenlales of which cannot be sepa
rated from this species with ease. Although the small number of specinlens
used to calculate measurements leaves a great deal ofuncertainty, females of
this species appear to have slightly longer ovipositors and larger frons/
holoptic region ratios than P. horvathi. Male specimens of P. nanus can be
differentiated from those of P. luteicornis by their longer, less concave
surstyli.
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Pipunculus nodus Skevington, new species
(Figs. 37, 79)

Body Length. 4.9 rom.
Male. Head. Frons black with sparse grey pubescence; 1.16-1.40 times

length ofholoptic region. Flagellum obtuse, black. Arista black. Pedicel dark
brownish black with 2 long dorsal bristles and 0-1 short dorsolateral bristles,
longest bristles 0.50-0.63 times width of pedicel; 3 ventral bristles, longest
0.90-1.17 times width of pedicel. Scape brown with 1 dorsal bristle. Face
silver-grey pUbescent. Occiput with silver-grey dusting laterally, brown dust
ing dorsally. Labellum chocolate brown.

Thorax. Propleural fan well developed with 9- i 2 long hairs, 0.96-1.11 times
length of longest hairs of scutum. Humerus brownish black; grey-dusted;
with 6-7 hairs on posterodorsal edge. Pleuron bare, heavily greyish dusted.
Mesonotum dark brown-black with grey dusting on lateral edges and brown
pruinosity over rest of surface.l"ong, white hairs uniformly covering dorsum
of mesothorax, except for small, bare posterolateral area. White hairs of
scutellum somewhat shorter than those of scutum; scattered over entire
surface. Postnotum silver-grey pubescent. Halter browniSh yellow.

Legs. Coxae brownish black with greyish dusting. Trochanters brown.
Femora brownish black with yellow apices. Fore femur ventrally with double
row of6-9 black spines on apical third; posterodorsally with row of moder
ately long, pale hairs over entire length. Midfemur anteroventrally with a row
of7-9 black spines on apical third; posteroventrally with a row of 10-12 black
spines on apical third; posterodorsally with 2 parallel rows of long, dense,
pale hairs over entire length (twice as long as similar hairs on fore femur);
double row of 5 long, pale hairs on anterior~ proximal one third. Hind femur
anteroventrally with row of 4-6 black spines on apical one third and double
row oflong, pale hairs on proximal1/3; posteroventrally with row oflong, pale
hairs over entire length, no black spines. Tibiae brownish yellow; with no
outstanding bristles or apical spurs. Tarsomeres 1-4 brownish yellow;
tarsomere 5 brown. Pulvilli yellow, extremely variable in length, 0.79-1.30
times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.95-5.20 m.m; M2 absent; M
t

strongly slnuate. Costal
section ratio 1.05:1-1.52:1. M sector ratio 2.16:1-2.48:1.

Abdomen. Brownish black with regions of greyish or brown dusting.
Tergite 1 greyish dusted laterally and dorsolaterally; undusted dorsomedially.
Tergites 2-5 entirely grey dusted laterally; brown-dusted posterodorsally;
undusted anterodorsally. Dorsum of tergites covered with short, pale, hairs,
half the length of hairs on dorsum of thorax; lateral hairs of tergites long,
similar in length to those on dorsum of thorax. Tergite 1 bare laterally except
for 8-10 long anterolateral hairs. Stemite 1 black with moderate grey dusting.
Sternites 6-7 and syntergostemite 8 dull black; undusted. Membranous area
small, covering distal area ofsyntergostemite 8 only (Fig. 37 a-c).
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Genitalia. Epandrium dark brown. Cerci and surstyli light brownish yel
low, contrasting greatly with stemite 8. Cerci 1.2-1.4 times as long as wide.
Surstyli symmetrical; only slightly upturned in lateral view; inner surfaces
roughly parallel except for slight medial proximal swelling; tips broad; SST
2.4: 1 (Fig. 37 a and d). Dorsal bristles of surstyli unifonrtly spaced along
medial and outer edges of surstyli except for a cluster of medial proximal
bristles (Fig. 37d). Subepandrial sclerite narrowest proximal to surstyli; SEP
4.1: 1 (Fig. 37d). Phallic guide symmetrical with small distal hook; glabrous;
distal appendages absent (Fig. 37f). Ejaculatory duct trifid; with 3-5 small
teeth near distal ends of tubules; sclerotized throughout most of length; not
longer than surstyli ifheld outstretched (Fig. 37g). Lateral lobes ofhypandrium
smooth. Ejaculatory apodemc strongly fan-shaped; with large lateral swelling
on one side; >1.4 times as long as wide (Fig. 37e).

Female. Unknown.
Type Material. HOLOTYPE: 1 if, Ramsey Canyon, 15 mi South Sierra Vista,

Huachuca Mountains, AZ, 5,200 it, 5-V-67, R. F. Stemitzky (CNC), excellent
condition, dissected. PARATYPE: 1 (/, Ramsey Canyon, 15 mi South Sierra
Vista, Huachuca Mountains, AZ, 6,000 ft, 17-IV-67, R. F. Sternitzky (CNC).

Other Material Examined. Three specimens from Cochise Co., AZ. See
Appendix.

Distribution. Ncarctic. Known only from the Huachuca Mountains in
southeastern Arizona (Fig. 79).

Etymology. From the Latin for knot or swelling, referring to the large lateral
swelling on the side of the ejaculatory apodeme.

Discussion. All specimens were collected between 1,585 m (5,200 ft) and
2,134 m (7,000 ft) in the Huachuca Mountains, This species should be ex
pected in any of the mountains of southeastern Arizona and southwest New
Mexico south into the mountains of Mexico. Because of the strong Mexican
influence found in the flora and fauna of these mountains in Arizona and New
Mexico, they are popularly known as the Mexican mountains. At least among
the avifauna, species found on 1 mountain are usually found on adjacent
mountains (Lane and llolt 1986).

Pipunculus papulus Skevington, new species
(Figs. 38, 77)

Body Length. Approximately 4 mm; all specimens dissected.
Male. Head. Frons black with sparse to moderately dense silver-grey

pubescence; 1.10-1.46 times length of holoptic region. Flagellum obtuse to
short acuminate; brownish black to pale brown. Arista black. Pedicel brown
ish black with 3-4 dorsal bristles, longest 0.60-0.61 times width ofpedicel; 3
ventral bristles, longest 1,.16-1.33 times width of pedicel. Scape brownish
black with 1 dorsal bristle. Face silver-grey to dirty grey pubescent. Occiput
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undusted to entirely grey-dusted ventrally and ventrolaterally; grey-dusted
dorsolaterally and sparsely brown-dusted dorsally. Labellum brown.

Thorax. Propleural fan well developed with 7-8 long hairs; hairs 0.91-1.56
times as long as hairs on dorsum of mesothorax. IIumerus brownish black
with 4 hairs on posterodorsal edge. Pleuron bare; black; sparsely grey polli
nose. Prescutum and scutum black with sparse brown pollenosity; sometimes
grey-dusted anterolaterally. Short hairs scattered across prescutum and ante
rior ofscutum. Posterior halfofscutum glabrous. Scutellum black with a few
scattered tiny hairs. Postnotum black with sparse grey pollenosity. Halter
brown.

Legs. Coxae blackwith few anterodistal hairs. 1'rochanters yellowish brown.
Femora dark brown with yellowish apices. Fore femur ventrally with double
row of3-5 black spines on apical third; posterodorsally with row ofshort pale
hairs over entire length. Midfenlur ventrally with double row of 5-6 black
spines on apical third; posterodorsally with 2 parallel rows of long, dense,
pale hairs over entire length (>3 times as long as similar hairs on fore femur);
double row of >5 long pale hairs on anterior proximal third. Hind femur
ventrally with double row of4-6 weak black to brown spines on apical third;
posterodorsally with sparse row of long, pale hairs over entire length (ap
proximately same length as similar hairs on midfemur). Tibiae yellowish brown,
darkest medially; with no outstanding bristles or apical spurs. Tarsomeres 1
4 yellowish brown; tarsomere 5 dark brown. Pulvilli yellowish brown; 0.68
1.05 times length of tarsomere 5. Claws yellowish with black tips.

Wings. Length 3.50-4.25 mm; M
2

absent; M. strongly sinuate. Costal
section ratio 0.77: 1-0.92:1. M sector ratio 1.87:1-2.39:1.

Abdomen. Black with regions of grey and brown dusting. Tergite 1 with
posterodorsal brown dusting; entirely grey-dusted laterally. Tergite 2 entirely
brown-dusted dorsally; grey-dusted posterolaterally. Stemite 1 black with
sparse grey dusting. Membranous area relatively small; essentially apical
(Fig. 38 a-c). Other abdominal observations not possible (all specimens
dissected).

Genitalia. Color unknown (dissected). Cerci 1.5-1.7 times as long as wide.
Surstyli symmetrical; only slightly upturned in lateral view; inner surfaces
roughly parallel except for slight medial proximal swelling; distal 1/4 with small
process on medial surface; SST 2.1: 1 (Fig. 38 a and e). Dorsal bristles of
surstyli uniformly spaced along medial and outer edges ofsurstyli except for
a loose cluster ofmedial proximal bristles; outer bristles 2-3 times as long as
medial bristles (Fig. 38e). Subepandrial sclerite roughly parallel-sided; SEP
3.5: 1 (Fig. 38e). Phallic guide symmetrical with small distal hook; glabrous;
distal appendages present (Fig. 38f). Ejaculatory duct trifid; teeth absent;
sclcrotization present throughout most of length, but tapering gradually for
half of this distance; not longer than surstyli if held outstretched (Fig. 38 a
and g). Lateral lobes of hypandrium with very small swellings, essentially
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smooth. Ejaculatory apodeme strongly fan-shaped; symmetrical; >1.4 times
as long as wide (Fig. 38d).

Female. Unknown.
Type Material. HOLOTYPE: 1 c!, San Bernardino County, Mountain Home,

CA, 12-IX-53, E. I. Schlillger (UCD), good condition, dissected. PARATYPES:
2 c! d', San BernardinQ County, Mountain Home, CA, 12-IX-53, E. I. Schlinger
(UCD); 1 c!, San Bernardino County, 10 mi west Camp Baldy, Gold Water
Canyon, CA, 09-IX-65, M. Irwin (VCR).

Other Material Examined. Three specimens from San Bernardino Co., CA.
See Appendix.

Distribution. All known specimens were collected in San Bernardino
County, CA (Fig. 77).

Etymology. From the Latin for a pimple, referring to the distal bumps on the
surstyli.

Discussion. This species has been collected on only 2 occasions. It
should be looked for in the nlountains around San Bernardino in Septen1ber.

Pipunculus platystylus Skevington, new species
(Figs. 39, 81)

Body Length. Approximately 4.5 mm; specimens dissected.
Male. Head. Frons black with grey pubescence laterally, bare medially, 1.8

times length of holoptic rtJgion. Flagellum acute, brownish black. Arista
brownish black. Pedicel brownish black, 2 long dorsal bristles and 1 short
dorsolateral bristle, longest 0.56 times width ofpedicel; 2 long ventral bristles,
longest 1.1 times width ofpedicel. Scape blackish brown with 1 dorsal bristle.
Face densely dirty grey pubescent. Occiput silver-grey-dusted ventrally and
laterally; brown-dusted dorsally. Labellum yellow.

Thorax. Propleural fan with 10 long hairs, 1.09 times length of longest hairs
of scutum. Humerus black with 3 posterodorsal hairs. Pleuron dark brownish
black; glabrous; grey-dusted. Prescutum and scutum black with brown dust
ing and an anterolateral fringe of sparse grey dusting; white hairs over entire
surface, but concentrated on anterior half. Scutellum black; covered with
scattered, white hairs. Postnotum brownish black with grey dusting. IIalter
yellow.

Legs. Coxae dark brown; sparsely grey-dusted. Trochanters brownish
yellow. Femora dark brown with yellow apices. Fore femur ventrally with
double row of 5-6 black spines on apical third; posterodorsally with row of
moderately long, pale hairs over most of length. Midfemur not visible
anteroventrally; posteroventrally with row of~9 black spines on apical half;
postcrodorsally with 2 parallel rows of long, dense, pale hairs over entire
length, ~2 times as long as similar hairs on fore femur. Hind femur
anteroventrally with row of 7 black spines on apical third; posteroventrally
with row of4 pale, weaker spines on apical third; posterodorsally with row of
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long, pale hairs over entire length; posteroventrally with row of long, pale
hairs over proximal third. Tibiae yellowish with dark brown central band; with
no outstanding bristles or apical spurs. Tarsomeres 1-4 yellow; tarsomere 5
yellowish brown. Pulvilli yellow; 1.12 times length of tarsomere 5. Claws
yellow with black tips.

Wings. Length 5.00 mm; M
2

absent; M) strongly sinuate. Costal section
ratio 1.27:1. M sector ratio 1.85: 1.

Abdomen. Brown with some grey and brown dusting. Tergites 1-4 grey
dusted posterolaterally; sparsely dusted with brown along posterior edge.
Tergite 5 grey-dusted posterolateraIly; dusted with brown on posterior 4/5.
Syntergostemite 8 undusted. Membranous area moderate size, occupying
distal region of syntergostemite 8 only (Fig. 39 a-c).

Genitalia. Color unknown (dissected). Cerci wide, 1.1 times as long as
wide. Surstyli symmetrical; only slightly upturned in lateral view; inner sur
faces roughly parallel; apex swollen; SS'T 2.26:1 (Pigs. 39a and e). Dorsal
surface of surstyli with long bristles over all of medial and outer edges;
bristles clustered somewhat at medial proximal area (Fig. 3ge). Subepandrial
sclerite parallel-sided; narrow, SEP 7.09: 1; bristles restricted to widest distal
area (Fig. 3ge). Phallic guide symmetrical with small distal hook~ glabrous;
distal appendages absent (Fig. 39f). Ejaculatory duct trifid; not toothed;
sclerotizcd throughout half of length; not coiled; as long or marginally longer
than surstyli if held outstretched (Fig. 39g). Lateral lobes of hypandrium
smooth. Ejaculatory apodeme strongly fan..shaped; syrmnetrical; 1.32 times
as long as wide (Fig. 39d).

Female. Unlmown.
TypeMaterial. HOLOTYPE: 1 c!,GrantCounty, 14mi.N.SilverCity,Cherry

Creek Campground, NM, 7,400 ft, MalaiSe, 32°64'53"N, 108°13'28"W, 16-IX
94, J. E. O'Hara (deposited in the CNC on an indefinite loan from the Univer
sity of Guelph), excellent condition, dissected. PARATYPE: 1 d", Cochise
County, 12 km south Sierra Vista, Ramsey Canyon, AZ, Malaise, oak-pine,
10-VI-87, B. V. Brown (deposited in the CNC on an indefinite loan from the
University ofGuelph), poor condition.

Distribution. Nearctic. Known only frorn the Huachuca Mountains of
southeastern Arizona and Grant County, NM (Fig. 81).

Etymology. From the Greekplatys for broad, flat, or wide, and stylus for the
male surstylus, in reference to the uniquely flattened surstyli.

Discussion. This species should be looked for in the mountains of south
eastern Arizona, southwestern New Mexico or adjacent Mexico. A male was
collected at 2,256 m (7,400 ft) in New Mexico.
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Pipunculus rafaeli Skevington, new name
(Figs. 40, 75)

Pipuncu!us hardyi Rafael 1991 : 183. (Preocc. Yang and Xu 1989: 160).

77

Body Length. 3.8-4.2 mm.
Male. Head. Frons black with sparse brown pubescence; 1.2-1.5 times length

ofhoioptic region. Flagellum obtuse to short acuminate; dark brown. Arista dark
brown to black. Pedicel brown; 2 long dorsal bristles and 1-2 short dorsolateral
bristles, longest 0.63-0.67 times width of pedicel; 2-3 long ventral bristles,
longest 0.88-1.1 times width ofpedicel. Scape brown with 1 dorsal bristle. Face
densely silver-grey pubescent. Occiput silvcr-greyr;-dusted laterally and ven
trally; brown-dusted to undusted dorsally. Labellum yellowish brown to brown.

Thorax. Propleural fan with 7-9 long hairs, 0.84-2.0 times length of longest
hairs ofscutum. IIumerus pale brown to brownish black with 3-5 posterodorsal
hairs. Pleuron brownish black; glabrous; grey-dusted. Prescutum and scutum
black to blackish brown with sparse brown dusting on anterodorsal, lateral, and
medial areas; brown hairs uniformly covering prescutum and anterior halfor more
of scutum except for bare posterolateral area. Scutellum blackish brown; hairs
sparsely scattered over surface; undusted to brown-dusted on anterior margin.
Postnotum blackish brown with grey dusting. Halter yellowish brown.

Legs. Coxae brownish black; sparsely grey-dusted. Trochanters yellow. Femora
yellow with indistinctly darkened areas medially to brown with yellow apices.
Fore femur ventrally with double row of 3-7 black spines on apical third;
posterodorsally with row of moderately long, pale hairs over most of length.
Midfemur ventrally with double row of 6-10 black spines on apical half;
posterodorsally with a single row of long, dense, pale hairs over entire length,
similar in length to similarhairs on fore femur. Hind femur anteroventrally with row
of6-7 black spines on apical third; posteroventrally with row of3-4 black spines
on apical third; posterodorsally with sparse row of long, pale hairs over entire
length. Tibiae yellow. Hind tibia with 2 outstanding, brown, anteromedial
bristles; no apical spur. Tarsomeres 1-4 yellow; tarsomere 5 brown. Pulvilli
yellow; 0.64-0.87 times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.90-5.15 mrll; M
2

absent; M
1

nloderately sinuate. Costal
section ratio 0.71: 1-0.77: 1. M sector ratio 2.30: 1-2.48: 1.

Abdomen. Shining; dark brown with some grey dusting. Tergite 1 with
dirty grey dusting posterodorsally; undusted to brown-dusted laterally. Ter
gites 2-5 shining, undusted. Dorsum of tergites and syntergosternite 8 cov
ered with uniformly scattered hairs less than half as long to slightly longer
than longest hairs of mesothorax. Lateral hairs on tergites 2-5 marginally
shorter to slightly longer than longest hairs of scutum. Lateral hairs oftergite
1 restricted to anterior region; as much as 2 tilnes as long as hairs ofmesotho
rax. Stemite 1 blackish; undusted to sparsely brown-dusted. Stemites 6-7
dark brown, shining, undusted. Syntergosternite 8 dark brown, shining,
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undusted, sparsely covered with hairs; huge membranous area extending
from middorsum ofsyntergosternite 8 nearly to edge of epandrium, balloon
ing out dorsally, keel extending to apex ofmembranous area (Fig. 40 a-c).

Genitalia. Epandrium, cerci~ and surstyli dark brown. Cerci 1.5-1.7 times as
long as wide. Surstyli symmetrical; only slightly upturned in lateral view;
inner surfaces somewhat divergent distally; SST 1.58:1 (Fig. 40e). Dorsal
surface of surstyli with long bristles over all of medial and outer edges;
bristles uniformly spaced throughout (Fig. 40e). Subepandrial sclerite roughly
parallel-sided; extremely narrow, SEP 23.0:1; entirely glabrous (Fig. 40e).
Phallic guide symmetrical with small distal hook; glabrous; membranous
distal appendages present; long proximal keel present (Fig. 40g). Ejaculatory
duct trifid; not toothed; sclerotized throughout most of length; coiled; con
siderably longer than surstyli if held outstretched (Fig. 40f). Lateral lobes of
hypandrium with small swellings. Ejaculatory apodeme strongly fan-shaped;
symmetrical; 2.04 times as long as wide (Fig. 40d).

Female. Not seen in this study. Refer to Rafael (1991) for description and
drawings.

Type Material Examinedll HOLOTYPn Pipuncu!us hardyi: 1 if, Parana, Sao
Jose dos Pinhais, BR-277, km 54, Brazil, 16-VII..84, 1. A. Rafael (INPA), excel
lent condition, abdomen dissected and placed in genitalia vial on pin with
specimen.

Other Material Examined. One specimen from Pico Sao Jao, Muri Brazil; 1
specimen from Campo Quijano, Salta, Argentina, See Appendix.

Distribution. Neotropical. Known only from Brazil and Argentina (Fig. 75).
Etymology. Named after J. A. Rafael, who collected the holotype and

described it as P. hardyi in 1991.
Discussion. Females of this species have been tentatively keyed out by

range within the P. horvathi complex.

Pipunculus tibialis (Hardy)~ new combination
(Figs. 5,9,41,51,81)

Cephalosphaera tibialis Hardy 1943: 53.
Parapipunculus tibialis (IIardy 1943); Rafael 1986: 421.

Body Length. 4.0-4.6 mm.
Male. Head. Frons black with silver-grey pubescence; 0.76-1.20 times

length of holoptic region. Flagellum obtuse; brown, with or without silver
pubescence. Arista blackiRh brown. Pedicel brown; 3 long dorsal bristles and
0-1 short dorsolateral bristles, longest 0.55-0.74 times width of pedicel; 3
long ventral bristles~ longest 1.25-1.61 times width ofpedicel. Scape brown
with 1-2 dorsal bristles. Face densely to moderately silver-grey pubescent.
Occiput silver-grey-dusted ventrally and laterally; sparsely to heavily brown
dusted dorsally. Labcllum light to dark brown.
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Thorax. Propleural fan with 12-16 long hairs, 0.94-1.17 times length of
longest hairs ofscutum. Humerus blackish brown with pale yellow to brown
ish central pubescence; 8-11 posterodorsal hairs. Pleuron dark brownish
black; glabrous; grey-dusted~ Prescutum and scutum blackish brown with
sparse brown dusting concentrated posteriorly; white hairs scattered over
entire surface except for bare posterolateral patches. Scutellum blackish
brown; white hairs scattered over entire surface. Postnotum black with grey
dusting. Halter yellow to brownish yellow.

Legs. Coxae blackish brown; sparsely grey-dusted. Trochanters shining
light brown. Femora dark brown with yellowish brown apices. Fore femur
ventrally with double row of3-7 black spines on apical third; posterodorsally
with row of long, pale hairs over most of length. Midfemur ventrally with
double row of 5-11 black spines on apical third; posterodorsally with 2
parallel rows oflong, dense, pale hairs over entire length, approximately same
length as similar hairs on fore femur. Hind femur anteroventrally with row of
3-7 black to pale brown spines on apical third; anteroventrally with 2 parallel
rows ofvery long, pale hairs in proximal half; posteroventrally with 0-2 weak
black bristle::; in a.pical third; posterodorsa.lly with sparse row of long, pate
hairs over entire length; posteroventrally with a row to double row of long,
pale hairs over proximal half. Tibiae brown with yellow apices. Hind tibia with
2-6 outstanding, pale, anteromedial bristles; prominent ventral, apical spur
present, spur flattened laterally, keeled centrally, with spine at tip (Fig. 9).
Tarsomeres 1-4 yellow to brownish; tarsomere 5 brown. Pulvilli yellow; 0.83
0.87 times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 4.70-5.30 mm; M
2
present in 66.7% ofspecimens (n =48);

M
1
strongly sinuate (Fig. 5). Costal section ratio 1.78: 1-3.4: 1. M sector ratio

1.96:1-2.82:1.
Abdomen. Blackish brown with regions ofgrey and brown dusting. Tergite

1 grey-dusted dorsolaterally and laterally; sparsely brown-dusted
dorsomedially. Tergites 2-5 entirely brown-dusted dorsally to brown-dusted
anterodorsally; undusted to sparsely brown-dusted posterodorsally; brown
to grey-dusted anterolaterally; grey-dusted posterolaterally. Dorsal hairs of
abdomen>1/3 the length of those on scutum; lateral hairs as long as those on
scutum, evenly spaced except for those on tergite 1 restricted to anterolateral
edge. Stemite 1 black with grey dusting. Stemites 6-7 and syntergostemite 8
brownish black; undusted to sparsely grey~dusted.Membranous area moder
ately large, but distal (Fig. 41 a-c).

Genitalia. Epandrium, cerci and surstyli brown. Cerci 1.2-1.4 times as long
as wide. Surstyli symmetrical; upturned at greater than 45° in lateral view;
inner surfaces roughly parallel; surstylus tip expanded into club-like knobs;
SST 2.85: 1 (Fig. 41 a and d). Dorsal surface ofsurstyli with long bristles over
entire surface; bristles with slight concentration in medial proximal area (Fig.
41 d). Subepandrial sclerite roughly parallel-sided; short, SEP 2.10: 1; with
bristles on distal half (Fig. 41 d). Phallic guide symmetrical with tiny distal
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hook; sharply deflected downward distally in lateral view; glabrous; membra
nous distal appendages absent (Fig. 41h)~ Ejaculatory duct trifid; not toothed;
membranous throughout entire length; tubules coiled around each other in
spiral; shorter than surstyli if held outstretched (Fig. 41 g). Lateral lobes of
hypandrium smooth. Ejaculatory apodeme cylindrical with asymmetrically
arranged, fmger-like lobes distally; 3.75 times as long as wide (Fig. 41 e and f).

Female. As male except for the following characters. Eyes dichoptic; FR
1.23:1-1.30: 1. Flagellum moderately long acuminate; brownish black. Facets
of fovea slightly enlarged in relation to other facets ofeye, largest facets 0.24
0.32 times width of lower portion of frons. Frons entirely grey-dusted up to
shining black ocellar triangle. Propleural fan with 11-13 hairs. Pulvillus ofhind
leg 1.04-1.07 times length oftar~omere5. Costal section ratio 2.27: 1-3.07:1.
Abdomen black with areas ofgrey and brown dusting. Tergite 1 entirely grey
dusted. Tergites 2-5 grey-dusted laterally; brown-dusted anterodorsally.
Tergite 6 grey-dusted laterally; undusted dorsally. Lateral abdominal hairs
short, same length as dorsal hairs, except for long hairs on anterior oftergites
1 and 2.

OVipositor. Base dark brown, shining. Piercer shining; dark brown proxi
mally, becoming pale yellowish brown distally; strongly downtumed distal to
cercus; large swelling dorsally, opposite proximal edge ofcercus (Fig. 51). OL
0.89-1.00mm;OL/PL 1.82:1-2.10:1;BL/OL4.20:1-4.51:1;B/PO.872:1-1.21:1.

Type Material Examined. HOL01'YPE Cephalosphaera tibialis: 1 c!,

Ruidoso, NM, 26-VI·40, R. H. Beamer (SNOW), good condition. ALLOTYPE:
1 ~, same data as holotype (SNOW), good condition. PARATYPES: 2 c! c!,

same data as holotype (SNOW), 1 specimen intact, 1 with wing on slide and
genitaliainmicrovial; 1 ~,Fallon, NV, 12-VIII..40, E. E. Kenega(SNOW), good
condition.

Other Material Examined. In total, 51 specimens from the following areas:
UNITED STATES: California, Idaho, Nevada, New Mexico, Utah, Washing
ton. See Appendix.

Distribution. Southwestern Nearctic, from Washington south to Califor
nia, east to New Mexico (Fig. 81).

Discussion. No habitat data are available for this species. Elevational
recOl'ds indicate that it is found from 110 m (361 ft) to 2,294 m(7,525 ft).

The presence of M
2

in the wing of many specimens has led to the place
ment of this species in different genera (Hardy 1943; Rafael 1986). Basing a
genus on this equivocal (and pleisiomorphic [Rafael and De Meyer 1992])
character renders Pipunculus paraphyletic. Pipunculus tibialis has many
autapomorphies, but its shared, derived characters indicate that it is a part of
Pipunculus (see more under Phylogeny).
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Pipunculus torus Skevington, new species
(Figs. 7,42,46,47, 80)

81

Body Length. 3.4-4.5 mm.
Male. Head. Frons black, with sparse brown to dense grey pubescence; 1.4

times length ofhoioptic region. Flagellwn obtuse; blackish brown. Arista black.
Pedicel blackish brown with 2-3 long dorsal bristles and 0-2 short dorsolateral
bristles (never fewer than 3 bristles in total); longestbristles 0.50-0.77 times width
ofpedicel; 3-4 ventral bristles 0.91-1.25 times width ofpedicel. Scape blackish
brown with 1 dorsal bristle. Face silver-grey pubescent. Occiput usually almost
entirely silver-grey-dusted, brown-dusted only adjacent to ocellar triangle; occa
sionally brown-dusted throughout dorsal region. Labellum brown to yellowish.

Thorax. Propleural fan well developed with 9-11 long hairs; 1.3-1.5 times
length of longest hairs on dorsum of thorax. Humerus blackish with 3-6
posterodorsal hairs. Pleuron bare; blackish; sparsely grey-dusted; most heavily
dusted anteriorly. Mesonotum black; entirely brown..dusted to brown-dusted
medially and grey-.dusted laterally; dark (rarely pale) brown hairs uniformly cover...
ing dorsum of mesothorax. Scutellum shining black; sparsely clothed in hairs.
Postnotum black with grey pollen on dorsal half. Halter pale brown to yellow.

Legs. Coxae blackish with sparse grey dusting. Trochanters yellowish
brown. Femora brownish black with yellowish brown to bright yellow apices.
Fore femur ventrally with double row of 6-8 black spines on apical third;
posterodorsally with row of short, pale hairs over entire length. Midfemur
anteroventrally with 8-13 black spines on apical third; posteroventraUy with
10-17 black spines on apical 1/3; posterodorsally with 2 parallel rows of long,
dense, pale hairs over entire length (>3 times as long as similar hairs on fore
femur); double row of variable length pale hairs on anterodorsal half. Hind
femur anteroventrally with row of 7-9 black spines on apical half;
posteroventrally with row of moderate length pale hairs over most of length;
posterodorsally usually with 2 parallel rows of long, dense, pale hairs over
entire length (Fig. 7), occasionally with single row of long hairs similar in
length to analogous hairs on midfemur; double row ofvery long pale hairs on
anteromedial half. Tibiae yellowish brown, darkest distally; with no outstand
ing bristles or apical spurs. Tarsorneres 1-4 yellowish brown; tarsomere 5 dark
brown. Pulvilli yellowish brown; 1.4 times length of tarsomere 5. Claws pale
yellowish with black tips.

Wings. Length 4.25-5.05 mm; M
2
absent (present in 1 specimen); M} weak to

moderately sinuate. Costal section ratio 0.560-0.720:1. M sector ratio 2.22-2.50: 1.
Abdomen. Black with regions of greyish or brown dusting. Tergite 1

greyish dusted on posterodorsal half and laterally. Tergites 2-5 with
antcrodorsal and anterolateral brown dusting present or absent; grey dusting
restricted to posterolateral triangle. Dorsum of tergites sparsely covered with
uniformly dispersed, short hairs; lateral hairs of tergitcs 2-5 nearly twice as
long as dorsal hairs and concentrated roughly on midline; longer lateral hairs
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on tergite 1 clustered on anterolateral edge. Stemites 1 and 6-8 black, undusted.
Syntergostemite 8 uniformly covered with short hairs, equal in length to
those on dorsum ofabdomen; membranous area small, distal (Fig. 42 a-c).

Genitalia. Epandrium, cerci- and surstyli dark brownish black. Cerci 1.2
1.4 times as long as wide. Surstyli symmetrical; only slightly upturned in
lateral view; inner surfaces roughly parallel except fot slight medial proximal
swelling; ~urstylus tip expanded into club-like knobs on most specimens;
SST 2.5: 1 (l~ig. 42 a and d). Dorsal bristles of surstyli uniformly spaced along
medial and outer edges except for a highly concentrated cluster of medial
proximal bristles (Fig. 42d). Subepandrial sclerite roughly parallel~sided;SEP
2.1: 1; distal half covered with bristles (Fig. 42d). Phallic guide symmetrical
with small distal hook; tiny hairs covering dorsal, distal membranous region;
distal appendages absent (Fig. 42g). Ejaculatory duct trifid; with ~12 small
teeth near distal ends of tubules; sclerotized throughout most of length; not
coiled, shorter than surstyli if held outstretched (Figl 421). Lateral lobes of
hypandrium smooth. Ejaculatory apodeme strongly fan-shaped; synunetrical;
~1.2 times as long as wide (Fig. 42c).

Female. As male except for the following characters. Frons almost entirely
grey-dusted. Eyes dichoptic, FR 1,29:1-1.46:1. Flagellum dark to pale brown;
short acuminate. Facets of fovea moderately enlarged in relation to other
facets of eye; largest facets 0.43 times width of lower portion of frons.
Humerus light brown to yellow. Scutum blackish brown to black; undusted
except for lateral rim ofgrey dusting to entirely grey-dusted to brown-dusted
dorsally. Midfemur posterodorsally with 2 parallel rows ofshort, sparse, pale
hairs. Hind femur posteroventrally with row of 0-5 weak brown to black
spines on distal third; posterodorsally with 1 row to 2 parallel rows of short,
pale hairs. Pulvilli yellow; 1.4 times length oftarsomere 5. Costal section ratio
0.85-0.98: 1. Abdomen shining black. Tergite 1 entirely grey-dusted. Tergite 2
with grey pollen anterodorsally; posterodorsally undusted. Tergites 3-6
undusted dorsally. Tergitcs 2-6 entirely grey-dusted laterally. Abdomen
entirely covered with uniformly distributed, short, pale hairs, except tergite 1
glabrous posterolaterally.

Ovipositor. Base shining black; almost always with large protuberance at
dorsal juncture with piercer (Fig. 46); when protuberance absent, region still
somewhat swollen (Fig. 47). Piercer dark brownish yellow to brownish black;
downcurved throughout length. OL 0.88-1.00 nun; OL/PL 1.84: 1-2.05: 1; BLI
OL3.55:1-4.17:1~BIPO,95:1-1.08:1.

Type Material. HOJJOTYPE: 1 ef, Ottawa-Carleton County, Mer Bleu, 5 mi
east Ottawa, ON, Canada, 25-VI-66, Malaise trap, D. D. Munroe (CNC), excel
lent condition, not dissected. ALlfOTYPE: 1 ~,Ottawa-Carleton County, Mer
Bleu, 5 mi east Ottawa, ON, Canada, 7-VII-66, Malaise trap, D. D. Munroe
(CNC), excellent condition. PARATYPES: 1 ~,Ottawa-Carleton County, Mer
BIeu, 5 mi east Ottawa, ON, Canada, 19-VI-66, Malaise trap, D. D. Munroe
(CNC);3 clef, 1 ~,sameexcept21 ..Vl-66; 1 cf,2 ~ ~,sameexcept27-VI-66;4ef
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c!,2 ~ ~,sameexcept29-VI-66; 1 c!,2 ~ ~,sameexceptOl-VII-66; 1 <1, 1~,

sameexcept05-VII-66; 1 0', 1 ~,sameexcept07-vn-66; 1 ~,sameexcept09-VII

66; 1 ~,same except 13-VII-66; 1 ~,same except 15-VII-66; 2 ~ ~,same except
17-VII..66; 2 d' 0', same except 19-VII-66; 2 0' d", same except 23-VII-66; 1 cf, 2 ~

~,sameexcept25-VII-66; 1 ~,sameexcept06-VllI·166; 1 ~,sameexcept08-vm

66.
Other Material Examined. In total, 269 specimens from the following

areas: CANADA: Alberta, Manitoba, New Brunswick, Newfoundland, Nova
Scotia, Ontario, Quebec. UNITED STATES: California, District ofColumbia,
Georgia, Kansas, Maine, Maryland, Michigan, Mississippi, Missouri, New
Hampshire, New York, Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island,
Utah, Virginia, Washington, Wisconsin. See Appendix.

Distribution. This is a boreal-montane species; most specimens occur
ring as far south as New York, Pennsylvania, and Rhode Island in the east
(F1ig. 80). Pipunculus torus occurs south to northern Utah in the mountains of
western North America (Fig. 80). Disjunct records exist in California, Georgia,
Kansas, Mississippi, Missouri, and Oklahoma. Whether these disjunctions
are a result of host requirements, habitat, or both, remains to be discovered.

Etymology. From the Latin for round swelling, or protuberance, referring to
the large dorsal protuberance on the ovipositor.

Discussion. This is a widespread, although relatively uncommon, species
often found in bogs or other wetlands. Of the 307 specimens, 215 were
collected in bogs and others as follows: 11 in oak savannah, 1 in long grass
prairie, and 1 on the periphery of oak forest and an undisturbed meadow (79
have no habitat data). In the eastern part of its range, this species occurs from
late June to late August; it is most common from late June to late July.

The female abdomen labelled Pipunculus sp. and pictured in the McAlpine
(1987, Fig. 53.9) belongs to this species.

Pipuncu[us townsendi Malloch
(Figs. 43,48, 78)

Pipunculus townsendi Malloch 1912: 292.

Body Length. 3.4-4.0mm.
Male. Head. Frons black with sparse silver-grey pubescence to entirely

glabrous; 1.11-1.85 times length ofhoIoptic region. Flagellum obtuse to short
acuminate; light to dark brown. Arista blackish brown. Pedicel light brown; 2
long dorsal bristles and 2 short dorsolateral bristles, longest 0.47-0.62 times
width of pedicel; 3 long ventral bristles, longest 0.94-1.37 times width of
pedicel. Scape light brown with 1-2 dorsal bristles. Face densely silver-grey
to dirty grey pubescent. Occiput silver-grey-dusted laterally and ventrally;
brown-dusted to undusted to entirely grey-dusted dorsally. Labellum choco
late brown to yellowish brown.
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Thorax. Propleural fan with 6-8 (usually 7 or 8) long hairs, 1.20-1.47 times
length of longest hairs of scutum. Humerus light to dark brown with 0-6
posterodorsal bristles. Pleuron dark brown; glabrous; sparsely grey~dusted.

Prescutum and scutum blackish brown with brown dusting and an anterolat
eral fringe ofgrey dusting; all except posterolateral area uniformly covered by
white hairs. Scutellum blackish brown; brown-dusted anterodorsally; dorsum
and posterior margin uniformly covered by white hairs. Postnotum black with
heavy grey dusting.lIaltcr yellowish brown to yellow.

Legs. Coxae dark brown; sparsely grey-dusted. Tfochanters yellow to
yellowish brown. Femora brownish black with yellow apices. Fore femur
ventrally with double row of4-8 black spines on apical third; posterodorsally
with row of short, pale hairs over most of length. Midfemur anteroventrally
with row of 6-9 black spines on apical third; posteroventrally with row of8
11 black spines on apical half; posterodorsally with 2 closely associated,
parallel rows of long, .dense, pale hairs over entire length, occasionally
terminating apically with 8-13 brown bristles; hairs over twice as long as
similar hairs on fore femur. IIind femur anteroventrally with row of5-8 black
spines on apical third; postetoventrally with row of long, pale hairs over
entire length, often forming weak, pale bristles apically, only occasionally
with 3-4 black spines present; posterodorsal and posteromedial area with 2
well-spaced rows of long, pale hairs over entire length (same length as
similarly placed hairs on midfemur). Tibiae yellow. Hind tibia with no out
standing bristles or apical spur. Tarsomeres 1-4 yellow; tarsomere 5 brown.
Pulvilli yellow; 0.67 to 0.92 times length of tarsomere 5. Claws yellow with
black tips.

Wings. Length 4.10-4.75 mm; M2 absent; M1 strongly sinuate. Costal
section ratio 1.00:1-1.12:1. M sector ratio 1.90: 1-2.40:1.

Abdomen. Blackish brown with regions of grey and brown dusting. Ter
gites 1-5 with narrow region ofsparse grey dusting on ventral1ateral surface.
Tergites 1-2 entirely undusted dorsally. 'rergites 3-5 heavily brown-dusted
anterodorsally. Stemites 1 and 6-7 blackish brown; sparsely grey-dusted.
Dorsum of tergites sparsely covered with unifornlly dispersed, short hairs
(half length oflongest hairs on dorsum of thorax); lateral hairs oftergites 2-5
same length as longest hairs on scutum; lateral hairs on tergite 1 clustered on
anterolateral edge (1.8 times as long as longest hairs on dorsum of thorax).
Syntergostemite 8 with very few, scattered, short hairs, equal in length to
those on dorsum ofabdomen; membranous area moderately small, distal (Figl
43 a-e).

Genitalia. Epandrium brownish black; cerci and surstyli pale brown. Cerci
1.2-1.4 times as long as wide. Surstyli symmetrical; only slightly upturned in
lateral view; inner surfaces roughly parallel; SST 1.77: 1 (Fig. 43 a and e).
Dorsal surface ofsurstyli with long bristles over all ofmedial and outer edges;
bristles heavily concentrated at medial proximal region, very dispersed distal
to this (Pig. 43e). Subepandrial sclerite roughly parallel-sided; wide, SEP
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1.94: 1-3.40: 1; bristles restricted to distal half (Fig. 43e). Phallic guide sym
metrical with distal hook; with a few hairs along membranous lateral edges
near apex; distal appendages absent (Fig. 43f). Ejaculatory duct trifid; not
toothed; membranous throughout most of length; not coiled; as long or
slightly longer than surstyli if held outstretched; tubules extremely narrow
(Fig. 43g). Lateral lobes ofhypandrium smooth. Ejaculatory apodeme strongly
fan-shaped; symmetrical; 1.30 times as long as wide (Fig. 43d).

F.emale. As male except for the following characters. Eyes dichoptic;
FR 1.43: 1-1.77: 1. Flagellum acuminate. Facets of fovea considerably en
larged in relation to other facets of eye, largest facets 0.50-0.54 times
width of lower portion of frons. Occiput entirely grey-dusted except for
small, vaguely brown-dusted area posterior to ocelli. Labellum yellowish
brown. Humerus yellow to brown (usually yellow). Midfemur ventrally
with a double row of7-8 black spines in apical third (apical 3 spines often
weak); posterodor$ally with a single row of long, pale hairs over most of
length. Hind femur not swollen; anteroventrally with row of 4-6 black to
brown spines in apical third~ posteroventrally with row of0-7 weak brown
spines or bristles in apical third. Pulvillus of hind leg 1.25-1.76 times
length of tarsomere 5. Costal section ratio 1.40; 1-1.50: 1. Abdomen shining
blackish brown with areas of grey du·sting. Tergites 1-2 usually entirely
grey-dusted with exception of anterodorsal crescent on tergite 1, tergite 2
occasionally undusted dorsally. Tcrgites 3-6 grey-dusted laterally, dust
ing extending up to dorsum posteriorly; undusted dorsally. Lateral ab
dominal hairs short, same length as dorsal bristles.

Ovipositor. Base dark brown, shining; concave dorsally, rising to form a
small swelling dorsal to proxinlal edge of cercus (Fig. 48). Piercer shining
yellowish brown; gradually downtumed throughout length (Fig. 48). OL
0.92-1.06 mm; OL/PL 1.76:1-2.03:1; BL/OL 3.57:1-3.70:1;BIP 0.83:1-L07: 1.

Type Material Examined. HOLOTVPE: 1 c!, Rio Ruidoso, White Moun
tains, NM, 30-VII-, ~6,500 ft, colI. Townsend (USNM type number 14801),
good condition, abdomen dissected and placed in vial on pin with speci
men.

Other Material Examined. In total, 49 spccinlens from the following areas:
UNITED STATES: Arizona, California, New Mexico. See Appendix.

Distribution. Southwestern Nearctic. Occurs across southern California,
Arizona, New Mexico, and northern Mexico (Fig. 78).

Discussion. Pipunculus townsendi is resurrected from the synonymy by
Hardy (1943) with P. campestris Latreille.

Specimens with altitudinal data were collected between 914 m (3,000 ft) and
2728 m (8,950 ft). No habitat data are available.
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Pipuncu!us viduus Cresson
CRigs.10,44,65,82)

Pipuncu[us viduus CresSon 1911: 301.

Body Lengtb. 4,4-8.0 nun.
Male. Iiead. Frons black with dense grey to sparse brown pubescence; 0.81

1.41 tinles length ofhoioptic region. Flagellum short acuminate to obtuse; pale to
dark brown. Arista black. Pedicel dark brownish black; 4-7 long dorsal bristles
and 0-3 short dorsolateral bristles (never fewer than 5 bristles present in total,
usually at least 6), longest bristles 0.86-1.00 times width of pedicel; 3-5 long
ventral bristles (mostwith 4 or 5), longest 1.0G-1.50 times width ofpedicel. Scape
brownish black with 1-3 dorsal bristles (most with 2). Face densely silver-grey to
dirty grey pubescent. Occiput entirely silver-grey-dusted to silver-grey laterally
and ventrally, brown-dusted dorsally. Labcllum yellowish to brown.

Thorax. Propleural fan with 10-15 long hairs, 1.41-1.65 times length of
longest hairs ofscutum. lIumerus yellow to dark brown with 3-8 posterodorsal
hairs. Pleuron black; glabrous; grey-dusted. Prescutum and scutum black;
brown-dusted, sometimes with grey dusting on anterolateral edges; uni
formly covered with brown hairs. Scutellum black; sparsely dusted
anterodorsally with brown; sparsely covered with brown hairs. Postnotum
black; silver-grey~dusted.Halter yellowish to brownish yellow.

Legs. Coxae black; grey-dusted. Trochanters yellowish. Femora black with
yellow apices. Fore femur anteroventrally with a row of8 black spines on apical
third; posteroventrally with row of 8-13 black spines on apical third;
postcrodorsally with row of moderately long, pale hairs over most of length.
Midfemur ventrally with double row of9-15 black spines on apical half to over
entire length; posterodorsally with 2 parallel rows oflong, dense, pale hairs over
entire length, >1.6 times as long as similar hairs on fore femur. Hind femur
anteroventrally with a loose row of 8-15 brownish black spines on apical third;
posteroventrally with a loose row to a double row of5-11 pale brown bristles on
apical third (bristles grading to long hairs at both ends, hairs continuing for entire
length offemur; hairs as long as postcrodorsal hairs ofmidfemur), posterodorsally
with row oflong, pale hairs over entire length (similar in length to corresponding
hairs on fore femur); anteroventrally with double row of long, pale hairs over
proximal 1/3 (similar in length to posterodorsal hairs ofhind femur). Tibiae yellow
to blackish brown; hind tibia with 2-3 outstanding anteromedial bristles; no
apical spur. Tarsomeres 1-4 yellowish to brownish black, darkening distally;
tarsomere 5 darkbrown to black. Pulvilliyellow; 0.69-0.85 tirries length oftarsomere
5. Claws yellow with black tips.

Wings. Length 5.50-8.20 mm; M
2

absent; M
1

weakly sinuate (Fig. 10).
Costal section ratio 0.88: 1-2.13:1. M sector ratio 1.65: 1-2.40:1.

Abdomen. Blackish brown with some brown and/or grey dusting. Tergite 1
with brown dusting dorsolaterally and posterodorsaIly; occasionally entirely
grey-dusted. Tcrgites 2-5 with small, sparse patches of brown dusting on
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posterolateral areas, sometimes showing vague sparse bl'own dusting 011

posterodorsal halves oftergites; sometimes entirely grey~dusted laterally and
grey and brown-dusted in anterodorsal halves. Dorsum of tergites, stemites
6-7 and syntergostemite 8 covered with very short hairs, pale hairs unifonnly
distributed (dorsal hairs of mesothorax 2.75 times as long); lateral hairs of
tergites long, as long or longer than propleural hairs, evenly distributed
except on tergite 1 where restricted to anterolateral edge. Sternite 1 black;
undusted. Membranous area very large, covering all of apical region of
syntergostemite 8 and extending from near epandrium to near tergite 5 (Fig. 44
a-c).

Genitalia. Surstyli and epandrium light brown to black, sometimes con..
trasting with darker color ofrest ofabdomen; cerci light brown. Cerci 1.2-1.4
times as long as wide. Surstyli sylnmetrical; not upturned in lateral view; inner
surfaces strongly concave in di~tal half; appearing short and stubby; SST
1.24: 1 (Fig. 44 a and e). Dorsal surface of surstyli with bristles sparsely
arranged over all ofmedial and outer edges (Fig. 44e). Subepandrial sclerite
roughly parallel-sided; SEP 3.10: 1; bristles restricted to distal half (Fig. 44e).
Phallic guide symmetrical with small distal hook; distal region occupied by
dense patch ofsmall hairs; men1branou:; distal appendages absent (Fig. 44g).
Ejaculatory duct trifid; not toothed; tubules broad, sclerotized throughout
most of length; not coiled; somewhat longer than surstyIi ifheld outstretched
(Fig. 44d). Lateral lobes ofhypandrium with small protuberances. Ejaculatory
apodeme weakly fan-shaped to almost cylindrical; symmetrical; 6.79 times as
long as wide (Fig. 44f).

Female. As male except for the following characters. Eyes dichoptic; FR
1.24: 1-1.52:1. Facets offovea moderately enlarged in relation to other facets
ofeye, largest facets 0.24-0.35 times width of lower portion offrons. Flagel
lum and pedicel usually dark brown, rarely yellowish brown. Frons silver-grey
pubescent oyer entire length, only ocellar triangle shining black. Labellum
light brown. Humerus usually yellow; rarely brownish yellow. Fore femur
ventrally with a double row of 7-11 black spines in apical third. Midfemur
posterodorsally with a single row of long, pale hairs over most of length. I-lind
femur not swollen; anteroventrally with 6-11 black spines in apical third and
a row ofshort, pale hairs in proximal third. Tibiae brownish yellow.llind tibia
with 0-2 weakly outstanding bristles. Pulvillus of hind leg 0.72-1.06 times
length of tarsomere 5. Costal section ratio 1.31: 1-] .76: 1. Abdomen shining
black with areas ofgrey dusting. Tergite 1 entirely grey-dusted. Tergite 2 with
narrow anterodorsal band of grey dusting; entirely grey-dusted laterally.
Tergites 3-5 undusted dorsally; grey-dusted laterally. Tergite 6 entirely
undustcd to grey-dusted laterally. All abdominal hairs similar in length, short,
less than half the length of hairs on scutum.

Ovipositor. Base dark brown, shining. Piercer shining yellowish brown;
sickle-like, strongly upcurved over entire length (Fig. 65). OL 1.48-2.00 nun;
OL/PL 1.39:1-1.72:1; BL/OL3.25: 1-3.97:1; B/P 0.765: 1-0.903:1.
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TypeMaterial Examined.l-IOLOTYPE: 1 (f, Burlington, VT, 24-VI-06, c. w.
Johnson (MCZ # 13557). PARATYPE: 1 (f, Mt. Graybeard, NC, 23-V-, N.
Banks, (MCZ), dissected, right wing tattered.

Other Material Examined. In total, 132 specimens from the following
areas: CANADA: Alberta, Nova Scotia, Ontario, Quebec, Saskatchewan.
MEXICO. UNITED STATES; Arizona, California, Colorado, District ofColum
bia, Florida, Idaho, Illinois, Kentucky, Massachusetts, Michigan, Missis
sippi, Missouri, New Hampshire, New York, North Carolina, Oklahoma, Or
egon, Pennsylvania, Vermont, Virginia, Washington, West Virginia, Wiscon
sin, Wyoming. See Appendix.

Distribution. Nearctic. This species has a primarily southern distribution,
occurring north to southernmost Canada (Fig. 82).

Discussion. Pipunculus viduus is resurrected from the synonymy by
Hardy (1943) with P.fuscus Locw, to which it is only distantly related.

Males of P. viduus occasionally are indistinguishable from those of P.
cingulatus or exhibit characters intermediate between the 2 species (based on
association with females). Unfortunately, the holotype ofP. viduus falls into
this intermediate category. Although variation in males suggests that a cline
involving only 1 species exists, the extremely distinctive females support the
notion that 2 species exist. (Note~ To avoid confusion with PI cingulatus, the
holotype ofP. viduus is not illustrated. 1he more typical specimen illustrated
will facilitate identification when using the key.)

There appear to be 3 possible scenarios for the clade including P. viduus
and P. cingulatus. The 1st and most conservative scenario is that there are 2
species (as presented in this paper). The 2nd possibility is that P. viduus is
synonymous with P. cingu/atus, and that an undescribed species matching
Figs. 44 and 65 exists. The final possibility is that there are 3 species - P.
viduus, P. cingulatus, and an undescribed species.

Pipunculus viduus has been collected in poplar and pine forest, at the
interface between a hardwood forest and a field, in oak savamlah, and in a
bog. Most specimens with elevational data were collected below 823 m (2,700
ft). One specimen was taken at ~1,372 m(4,500 ft) and 1 at 2,438 m(8,OOO ft).

On 10 June 1995 and 13 June 1996~ 200 (117 in 1995 and 83 in 1996)
specimens of this species, all males, were collected as they hovered over wet
sand in Lambton County, ON. In both cases, the surrounding habitat was oak
savannah, hundreds of specimens were present, and flies were observed
landing and feeding or drinking in damp depressions left where puddles had
drained. Most of these depressions contained tree pollen which had collected
in the puddles and could have served as a food source. No females and no
other species of Pipunculidae were collected in the vicinity of these male
aggregations, but a copulating pair ofP. viduus was found on 10 June 1995 ~1
Ian away from the aggregation site.
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Pipunculus xanthopodus Williston
(Figs. 3,45,62, 71)

Pipunculus xanthopodus Williston 1892: 87.
A110methus xanthopodus (Williston 1892); I-Iardy 1943: 130
Pipunculus (Pipunculus) xanthopodus Williston 1892; Rafael 1985: 550.

BodyLength. 4.4-4.9 rom.
Male. Head. Frons black with very sparse to dense grey pubescence; 0.72

0.99 times length of holoptic region. Flagellum acuminate; yellow to light
brown. Arista blackish brown. Pedicel light brown; 2-3 long dorsal bristles
and 1 short dorsolateral bristle, longest 0.39-0.53 times width of pedicel; 3
long ventral bristles, longest 1.17-1.37 tiInes width of pedicel. Scape light
brown with 1 dorsal bri::;t1e. Face sparsely to densely silver-grey pubescent.
Occiput undusted to entirely grey-dusted. Labellum yellow.

Thorax. Propleural fan with 7-8 long hair$~ 2~ 16-2.83 times length of
longest hairs ofscutum. Humerus yellow with 3-7 posterodorsal hairs. Pleuron
dark brownish black; glabrous; sparsely grey-dusted. Prescutum and scutum
blackish brown with sparse brown to grey dusting; brown hairs restricted to
prescutum and most anterior part of scutum. Scutellum blackish brown;
brown hairs restricted to posterior edge. Postnotum black; undusted to grey
dusted. Halter yellow to pale brown.

Legs. Coxae pale brownish yellow to dark brown; very sparsely grey
dusted. :rrochanters yellow. Midtrochanter with 2 strong, anteroapical pale
bristles. Femora yellow. Fore femur ventrally with double row of 5-8 black
spines on apical third; glabrous over rest of surface. Midfemur ventrally with
double row of 10-13 black spines on ~pical half to over much of length;
posterodorsally with row ofmoderate length, sparse, pale hairs over most of
length, 6-7 weak black spines at apical end ofrow, pale hairs approximately
twice as long as similar hairs on hind femur. Hind femur ventrally with double
row of 5-8 black spines on apical third; posterodorsally with sparse row of
short, pale hairs over entire length. Tibiae yellow with no outstanding bristles
or apical spurs. Tarsomeres 1-4 yellow; tarsomere 5 brownish yellow. Pulvilli
yellow; 0.80-0.95 times length oftarsomere 5. Claws yellow with black tips.

Wings. Length 5.50-6.60 nun; M
2

absent; M
1

strongly sinuate. Costal
section ratio 0.87: 1-0.88: 1. M sector ratio 2.38: 1-2.76: 1.

Abdomen. Brownish black with regions ofgrey dusting. Tergites 1-2 very
sparsely grey-dusted laterally and undusted dorsally to heavily grey-dusted
over entire surface. Tergitcs 3-5 undusted. Dorsal hairs ofabdomen similar in
length to those on scutum; lateral hairs somewhat longer, much longer on
tergite 1 where restricted to anterolateral e~ge. Stemites 1 and 6-7 and
syntergostemite 8 dark brown; undusted. Syntergostemite 8 densely cov
ered with hairs; membranous area moderate size, distal (Fig. 45 a-c).
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Genitalia. Epandrium brownish yellow; cerci and surstyli yellow. Cerci
1.2-1.4 times as long as wide. Surstyli synunetrical; not upturned in lateral
view; inner surfaces distinctly concave apically; tips bent strongly inward in
dorsal view; SST 2.6: 1 (Fig. 45 a and e). Dorsal surface of surstyli almost
entirely covered by uniformly distributed moderately long bristles; bristles
absent only from outer proximal surfaces of surstyli (Fig. 45e). Subepandrial
sclerite roughly parallel-sided, tapering somewhat proximally; wide, SEP 2.3: 1;
bristles scattered over entire surface (Fig. 45e). Phallic guide symmetrical with
small distal hook; glabrous; membranous distal appendages present, but
extremely short (Fig. 45g). Ejaculatory duct trifid; not toothed; sclerotized
throughout most of length; very slender and remarkably straight for most of
length; about as long as surstyli ifheld outstretched (Fig. 45f). Lateral lobes
of hypandrium smooth. Ejaculatory apodcme strOilgly fan..shaped; asym
metrical, flared out to one side apically; 1.14 times as long as wide (Fig. 45d).

Female. As male except for the following characters. Eyes dichoptic; FR
1.27:1-1.36:1. Facets of fovea greatly enlarged in relation to other facets of
eye, largest facets 0.64-0.71 times width of lower portion offrons. Midfemur
anteroventrally with row of8-9 black ~pines on apical third; posteroventrally
with row of 11-13 black spines on apical half; posterodorsally with a single
row ofmoderately long, pale hairs over most of length. Pulvillus of hind leg
1.19-1.50 times length of tarsomere 5. Costal section ratio 0.99:1-1.24:1.
Abdomen brownish black with dull yellow patches laterally on tergites 2-4
(sometimes restricted to tergite 2); abdomen entirely undusted to heavily
grey-dusted on lateral areas of tergites 1-6 and dorsal areas of tergites 1-2.

Ovipositor. Base light brown, shining. Piercer shining yellowish brown;
gradually downturned throughout length; very broad proximally (Fig. 62). OL
1.31-1.35 mm; OL/PL 1.54:1-1.64:1; BL/OL 3.26: 1-3.35:1; B/P 0.62: 1-0.70:1.

Type Material Examined. Lectotype Pipuncu!us xanthopodus (by current
designation): 1 c!, Sierra de las Aguas Escondidas Guerrero, Mexico, 9,500 ft,
July, H. If. Smith (B.M.1903-172), genitalia previously dissected, removed
from leaky glass vial and placed in new plastic vial on pin with specimen.

Other Material Examined. Sixteen specimens from Cochise Co., AZ. See
Appendix.

Distribution. Southwestern Nearctic, northern Neotropical. Pipunculus
xanthopodus occurs in southeastern Arizona and southern Mexico (Fig. 71).

Discussion. This spectacular species was redescribed and transferred into
Pipuncu!us by Rafael (1985),

In southeastern Arizona, all specimens were collected between 1,524 m
(5,000 ft) and 1,829 m (6,000 it). In the Guerrero, a specimen was collected at
2,896 m (9,500 ft). The latter is 1 of 2 syntypes originally designated for the
species. One specimen is apparently lost and the other~ a male, is designated
here as the lectotype.

Habitat data indicate that this species was collected in oak-juniper forest,
characteristic of the region at 1,500-1,800 m in the Mexican mountains.
Specimens have been collected from early June to early October.



Phylogeny

A classification and reconstructed phylogeny were prepared using cladis
tic methods (e.g., Wiley 1981). Analysis of the matrix in Table 1 using the
branch and bound option of Hennig 86 (Farris 1988) yielded 14 equally
parsimonious phylogenies for Pipunculus. Character optimization and tree
output were achieved using Clados (Nixon 1992). J'able 2 displays the charac
ters used in a phylogenetic analysis of New World Pipunculus. One of the
possible phylogenies is represented in Fig. 83. Only 2 clades vary among the
other equally parsimonious phylogenies, and all ofthe possible permutations
are shown separately in Fig. 84. Two species, P. apicarinus andP. bulbistylus,
are excluded from this phylogenetic analysis; both belong to the P. campestris
group, but because of inadequate ll1aterial they could not be scored for
several important characters. More specimens of these species arc needed.

Choice ofOutgroup. A higher phylogeny ofthe Pipunculidae produced by
Rafael and De Meyer (1992) provides the necessary context for delimiting an
outgroup for this study. The subfamilial organization provided by Rafael and
De Meyer (1992) is probably correct because the subfamilies are supported
by several synapomorphies.

The ingroup is a well-supported monophyletic group including Pipunculus
and Parapipunculus, for which the sister group is a clade including the other
18 genera ofPipunculinae (Rafael and De Meyer 1992). Ten ofthese genera
were examined and f)cored for the characters of interest, and the balance were
scored on the basis of published descriptions. Groundplan character states
for the entire sister outgroup were then estimated following Maddison et al.
(1984), and groundplan states were entered as ancestral states (all coded 0) in
the matrix used for the current analysis.

Phylogenetic Relationships. The monophyly of the genus is supported
by the following 4 synapomorphies: the presence of dense thoracic and
abdominal pilosity (5), streaked pruinosity on the abdomen (15), the absence
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Table 1. Character~ and postulated polarities used in the phylogenetic
analysis of New World Pipullculus

I. Dorsal bristles on pedicel (0) fewer than 5; (1, +) usually 5 or lTIOre.
2. Frons offemale (0) consistently same width over entire length; (1, ++) enlarged

dorsomedially.
3. Facets of fovea offemale (0) less than 0.5 times width ofbase of frons; (1., ++)

enlarged, largest facets greater than 0.5 times the width of base of frons.
4. Humerus (0) with hairs restricted to posterodorsal edge; (1, +++) with hairs

scattered over entire surface.
5. Thorax (at least in anterior part) and abdolnen (0) with pilosity either long or

short and reduced; (1, +++) with short, dense pilosity:
6. Hairs (0) covering most of surface of thorax; (1, ++) restricted to the anterior

third of the thorax.
7. Hairs ofpropleuron (0) usually less than 1.5 timeS the length of longest dorsal

mesothorax hairs; (1, ++) more than J.5 times length.
8. IIairs ofthorax ofmales (0) saIne length or shorter than dorsal abdominal hairs;

longer (1, ++).
9. Hairs of scutel1um (0) scattered evenly over surface; (1, +++) restricted to a

posterodorsal row.
10. M

2
(0) present; (1, +) absent.

11. Hind femora (0) with posteroventral spines absent, or weakly present; (1, +)
with strong posteroventral spines.

12.Hind tibia ofmalos (0) with outstanding anterolnedial bristle(s); (1, +) with no
outstanding bristles.

13.Hind pulvilli of female (0) longer than hind tarsomere 5; (1, ++) shorter.
14. Ventral apical spurs (0) absent on hind tibia; (1, '1++) present.
15. Abdominal terga (0) without streaked pruinosity; (1 ~ ++) shining with streaked

brownish or greyish pruinosity.
16.Mcmbranous area of male abdomen (0) small, distal; (1, +++) large, simple,

extending from near tergite 5 to near epandrium.
17.Membranous area ofmale abdomen (0) large, simple or small, distal; (1, +++)

extremely large, ballooning out dorsally.
18.Surstyli (0) nearly straight or only slightly upturned in lateral view; (1, +++)

bent up at nearly ninety degrees in lateral view.
19. Ejaculatory duct (0) trifid, fully developed, all 3 tubules sclerotized or unscleroti

zed; (1, +++) trifid with 1 atrophied, membranous tubule giving appearance of bifid
duct.

20. Ejaculatory duct (0) with simple tapered endings; (1, +++) with enlarged
membranous sac-like endings.

21. Ejaculatory ducts (0) short and straight; (I, +++) long and coiled.
22. Ejaculatory tubules (0) slnooth; (1, ++) with small teeth.
23. Phallic guide (0) with no apical projections; (1, ++) with apical membranous

projections.
24. Apical projections of phallic guide (0) absent, glabrous when present; (1; ',.1-)

with hairs.
25.Main body of phallic guide (0) glabrous (hair~ may be present on distal

appendages); (1, +) with minute hairs.
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26. Lateral lobes ofhypandrium (0) smooth; (1, ++) with smal1 to large swellings.
27. Ejaculatory apodeme (0) not asymmetrical; (1, +++) aSylnmetrical, with lobe

on middle of 1 side.
28. Ejaculatory apodeme (0) not umbrella-shaped~ (1, +++) ulnbrella-shaped.
29. Ejaculatory apodeme (0) strongly fan-shaped, ratio less than 3: 1; (1, ++)

weakly fan-shaped, almost cylindrical, ratio greater than 3: 1.
30. Base of ovipositor (0) simplci (1, +) with swellings on dorsum.
31. Spermathecae (0) not long and slender with rough, elongate accordion-like

spermathecal ducts; (1, +++) long and slender with rough, elol1gate accordion-like
spermathecal ducts.

32.Hairs of thorax (0) brown; (1, +++) white.
33 .Phallic guide (0) with no keel; (1; +++) keel present and extending into ventral

region ofmembranous area.

0, pleisiomorphic; 1, apolnorphic; +-1 '+, unique or nearly unique characters of
unequivocal weight; ++, occasionally homoplastic characters; +, frequently ho
moplafitic characters or characters of uncertain interpretation. Weights did not influ
ence the analysis, but do reflect the confidence with which some clades should be
accepted.

ofwing vein M
2

(10), and characteristic spelmathecae (31). Characters 5 and
15 were given by Rafael and De Meyer (1992) as synapomorphies of
'Pipunculus and Parapipunculus, which are here treated together as
Pipunculus. Character 5 is unique to Pipunculus, but character 15 occurs in
related genera. Character lOis reversed within the genus and occurs fre
quently as a homoplasy in related genera, so it is considered a weak or low
weight character. Character 31 is unique and is considered to be strong
evidence that Pipunculus is monophyletic.

We recognize 2 major species groups in the New World-the P. elegantulus
group and the P. campestris grol:lp (Fig. 83). Both groups are supported by
several synapomorphies. One Palaearctic species ofPipunculus, P. spinipes,
was added to the analysis to help define the P. elegantulus group.

Characters supporting the very distinctive, clearly monophyletic P.
elegantulus group include the presence of Inenlbranous sac-like endings all
the tubules of the ejaculatory duct (20), the presence of hairs over the entire
surface of the humerus (4), and the presence of an umbrella-shaped ejacula
tory apodeme (28). These characters are unique to this clade. Another
synapomorphy for the group, the presence ofhairs on the body of the phallic
guide (25), is subject to homoplasy throughout the family. Despite this
apparent homoplasy, the general appearance of this character is subtly differ
ent in different clades. The degree of difference cannot be quantified, but it
suggests a different origin for the structure in these different instances.
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Table 2. Character matrix for New World Pipunculus

Taxon
00000 00001 11111 11112 22222 22223 333
12345 67890 12345 67890 12345 67890 123

Ancestral states 00000 00000 00000 00000 00000 00000 000
P. abnormis 01101 111 ]1 10001 00000 10100 00000 100
P. albidus 0??01 00701 ?0711 00000 10000 OOOO? ?10
P. basilicus 0??01 00101 11?01 00000 01000 OOOO? ?OO
P. campestris 01001 00101 10001 10010 00001 00010 100
P. cingulatus 11001 00101 00101 10000 00001 10010 100
P. curvitibiae 0??01 00101 10?01 00000 00110 OOOO? ?OO
P. dentatus 01001 00101 01001 00000 01001 00000 110
P. elegantulus 00011 00000 10001 00101 00001 00101 100
P. ferepauculus 0??01 00101 11?01 00000 00110 OOOO? ?OO
P.Juscus 01001 00101 11001 00000 00100 00000 1?0
P. hastatus 01001 00101 01001 00000 01001 01000 110
P. hertzogi 11001 00101 1000] 10010 00001 00010 100
P. horvathi 01001 00101 ?OOOI 11000 10100 00000 101
P. houghi 01001 10001 01001 00000 00110 00001 lao
P. kotaneni 0?'101 00101 10?11 00000 10001 0001? ?10
P. luteicornis 0]001 00101 ]0001 11000 10]00 10000 101
P. maritimus 00011 01000 ]0001 00101 00001 00101 100
P. nanus 01001 00101 10001 11000 10110 10000 101
P. nodus 0??01 00101 01?01 00000 01000 DIDO? ?10
P.papulus 0??01 10?] 1 11?01 00000 00100 OOOO? ??O
P. platystylus ???Ol 00101 01?01 00000 00000 DODO? ?10
P. rafaeli 01?01 00101 10?01 11000 10100 10000 ?O]
P. spinipes 10011 00001 00001 00001 00001 00]00 100
P. fibialis 01001 DOlO? 00011 00000 00000 00001 110
P. torus 01001 00101 01001 00000 01001 00001 100
P. townsend; 01101 00101 01001 00000 00001 00001 110
P. viduus 11001 00101 10101 10000 00001 10010 100
P. xanthopodus 01101 11011 11001 00000 00100 00000 100

The monophyly ofthe P. campestris group is supported by the dorsomedial
enlargement of the female frons (2) and the presence of longer hair on the
thorax than on the abdomen ofmales (8). The former character occurs in other
genera within the family but is not homoplastic within Pipunculus. The latter
character is reversed in 1 clade within Pipunculus.

The ~pecies that Rafael (1986) put into his new genus Parapipunculus are
split between the 2 main species groups of Pipunculus, and Parapipunculus
is thus not a monophyletic group. Although most species which Rafael
included in Parapipunculus fall in the Pipunculus elegantulus group, the
type of Parapipunculus is in the P. campestris group, which includes the
type of the genus Pipunculus. The nan1e Parapipunculus could be retained
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for 1 of the 3 major clades of the P. campestris group, but this would require
the splitting of Pipunculus into at least 3 genera and would necessitate the
naming of a new genus for the P. elegantulus group. We feel that splitting the
monophyletic Pipunculus is inappropriate; thus we treat Parapipunculus as
a junior synonym ofPipunculus.

Rafael's (1986) error in grouping P. tibialis with species in the P. elegantulus
group is understandable because this species haS accumulated many un
usual autapomorphies (such as the entirely membranous ejaculatory duct
whose tubules wind around each other in a tight helix, and the uniquely
shaped ejaculatory apodeme)~ Despite the isolated position suggested by
these distinctive autapomorphies, shared apomorphies confirm the place
ment of P. tibialis within the P. campestris group.

Within the P. campestris group, there are 3 distinct clades, here called the
P. nodus, P. xanthopodus, and P. campestris clades (Fig. 83). With the
exception of P. torus, the P. nodus clade is a complex of western Nearctic
species. This clade is strongly supported by the presence ofdistinctive white
hairs (32). Because females of P. albidus, P. kotaneni, and P. platystylus
remain unknown, the shape of the ovipositor offers only weak support for this
clade (30).

Pipunculus tibialis, P. albidus, and P. kotaneni form a sister lineage to
the rest of the P, nodus clade. This lineage is supported by the presence of
unique apical spurs on the hind tibiae (13). Pipunculus albidus and P.
kotaneni are sister species whose relationship is supported by the presence
of long, coiled ejaculatory ducts (20). Although this character is shown as
homoplastic and also supports a cOlnplex within the P. campestris clade, we
feel that it is a high-weight character. 'fhe shape of the ejaculatory ducts and
their degree of coiling is different in the 2 clades, supporting the notion of 2
independent origins.

The lineage including P. platystylus, P, townsendi, P. torus, P. dentatus, P.
hastatus, and P. nodus is recognised only on the basis of weak characters
(Fig. 83), and characters supporting relationships within the group are subject
to a great deal of homoplasy within both the ingroup and the outgroup.

The p, xanthopodus clade is a very weakly supported clade with 5 equally
parsimonious phylogenetic arrangements (Figs. 83 and 84). We prefer the
phylogeny shown in Fig. 83 because a reduction in thorax pilosity (6) strongly
supports the lineage including P. houghi, P. papulus, P. abnormis, and P.
xanthopodus. Alternate hypotheses (Fig. 84) require this pilosity pattern to
evo!ve independently on 2 occasions.

The remainder of the P. xanthopodus clade includes an unresolved tri
chotomy and is supported by weak characters that are subject to homoplasy.
Studying females of P. basilicus, P. curvitibiae, P. papulus, and P.
ferepauculus would help to resolve some ofthe uncertainty within this clade.
Females of the fonner 3 species are currently unknown, and females of the
latter species could not be obtained for this study.
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Other than 1 unresolved trichotomy, the P. campestris clade is well re
solved. The entire clade is supported by the presence ofan enlarged membra
nous area (16). An enlarged membranous area has arisen independently in
other genera ofPipunculidae, but is unique within Pipunculus.

Two major complexes exist within the P. campestris clade-the P. horvathi
complex and the P. campestris complex (Fig. 83). The P. horvathi complex is
best supported by the presence of an exceedingly large membranous area
(17), an extended keel (33), and a very long, coiled ejaculatory duct (21). No
characters could be found to indicate relationships betweenP. rafaeli, P.
luteicornis, and P. nanus, so they are placed in a trichotomy. The entire P.
campestris clade is characterized by this type of extreme morphological
conservatism. Species are usually difficult to characterize and synapomorphies
are difficult to detect.

The P. campestris complex is best supported by the presence of a narrowly
fan-shaped ejaculatory apodeme (29). Two equally parsimonious .cladistic
interpretations are available for the P. campestris complex. Both are illustrated
(Figs. 83 and 84) but we support the interpretation shown in Fig. 83 because it
is supported by a high-weight character-the shared possession of an atro
phied membranous ejaculatory duct (19) in P. campestris and P. hertzogi. The
alternative arrangement of Fig. 84 is supported by a frequently homoplastic
antennaI bristle character (1) and dcnlands the independent origin of an
atrophied membranous ejaculatory duct in 2 separate lineages.

A proliferation ofPalaearctic species exists within the P. campestris com
plex. At least 8 Palaearctic species appear to belong here. Drawings or
specimens observed for P. emiliae Kuznetzov, P. fonesoai Coe, P. kozlovi
Kuznctzov, P. nartshukae Kuznetzov, P. oldenburgi Collin, P. tenuirostris
Kozanek, P. thompsoni Becker, and P. zaitzevi Kuznetzov suggest that all
belong in the P. campestris complex. This group is a confusing array ofsimilar
species that requires complete revision.

In summary, the hypothesized phylogeny of Pipunculus shown in Figure
83 is our best estimate of the actual phylogeny of species within the genus.
There is strong support for 2 major species groups within the genus, here
called the P. elegantulus and P. campestris groups. Within the P. campestris
group, 3 main clades are recognized-Po nodUS and relatives, P. campestris
and relatives, and P. xanthopodus and relatives. The subgroup~ within these
major clades are generally less well defined; more data are required to affirm
relationships within these groups.



Zoogeography

Ten fossil species of Pipunc'lI1idae are known, 2 from Dominican amber
(Oligo-Miocene: 20-25 rna), 7 from Baltic amber (Oligocene: 25-40 rna), and 1
from Florissant shale (Miocene: 11-25 rna) (Evenhuis 1994, Grimaldi et at
1994; De Meyer 1995). The fossil species are Cephalosphaera baltica Car
penter & Hull, Metanephrocerus collini (Carpenter & Hull), Nephrocerus
oligocenicus Carpenter & Hull, Protonephrocerusflorissantius Carpenter &
Hull, Protoverrallia succinia (Meunier), Verrallia andreei Aczel, Verrallia
exstincta Meunier, Verrallia kerteszia Meunier and two undescribed species
of Eudorylas. Protonephrocerus florissantius was discovered in Florissant
shale (Colorado), suggesting that this currently Neotropical genus once had
a much more widespread distribution. Species were described by Carpenter
and Hull (1939) as extremely modem, differing from existing species only at
the specific level.

The generic conservatism exhibited by these fossils indicates that the
family has an ancient origin, likely considerably pre-Oligocene. A possible
pipunculid recorded from 70,OOO,OOO-yr-old Canadian Lower Cretaceous am
ber (McAlpine and Martin 1969) supports this notion. Such an ancient origin
for the Pipunculidae is not surprising, given that Hennig (1981) believed the
Cyclorrhapha could not have arisen later than the Jurassic (140 million years
ago).

Two monophyletic groups, the P. nodus clade and the lineage including P.
papulus, P. abnormis, and P. xanthopodus, appear to have their origins in the
western montane region ofNorth America. The ancestor ofeach clade likely
occurred throughout the mountains of California and Arizona. A vicariance
event apparently separated the California and Arizona populations, leading
to the separation of P. papulus from the P. abnormis-xanthopodus lineage.

The ranges ofP. abnormis and P. xanthopodus are almost entirely sympat
ric, but this may be secondary. Although allopatric speciation is likely the
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most important method of speoiation within the Pipunculidae, sympatric
speciation is plausible. Polyphagous parasitoid species could develop tem
porally divergent populations depending upon the host(s) attacked (e.g.,
Chalarus indistinctus (Jervis 1992)). These population:; could then develop
different overwintering strategies (e.g., P. campestris rBenton 1975, Waloff
1980, Huq 1982]) leading to allochronic, reproductively isolated populations
and subsequent speciation. This type of speciation may explain the frequent
occurrence of sympatric sister species pairs, such as P. abnormis and P.
xanthopodus; or P. hastatus and P. nodus. Allopatric speciation and second
ary dispersal could also result in sympatry of sister species, and elevational
habitat changes that can account for such population movements are docu
mented in both North America (Wells and Berger 1967, Brown 1971) and
South America (Geel and Van der fIammen in Simpson 1975).

Eight of the 9 species in the P. nodus clade have narrow western North
American ranges, mostly in the southwest. The widespread P. torus stands
out within this predominantly western clade offlies. Disjunct records suggest
that P. torus occupied most of the southeastern coniferous forest refugium
during Pleistocene glaciation events. {This zone is postulated to have ex
tended from southwestern Wyoming, southeast to northern Kentucky, and
south to northern Texas and central Georgia (Danks 1978). A disjunct south
ern California record appears to indicate that the postulated coastal California
refugium (Danks 1978) was used by at leas t a small segment ofthe population.

The P. elegantulus group includes a Nearctic clade which is the sister
group to the Palaearctic species, P. spinipes. Pipunculus spinipes is wide
spread in the Palaearctlc, and its sister group is equally widespread in the
Nearctic Region.

Pipunculus maritimus is known only from Nova Scotia and Prince Edward
Island and is probably an East Coast species. One possible explanation is that
the ancestor ofP. maritimus occupied a refugium different from that of the
widespread P. elegantulus during one of the Pleistocene glacial events. If the
common ancestor ofhoth species wa~ divided into a large population south
ofthe main ice sheet, and a smaller ono in a St. Lawrence refugium, we would
predict post-Pleistocene distributions similar to those seen for these 2 spe
cies if at least the smaller (81. Lawrenoe refugium) population underwent a
speciation event. IThis scenario may be considered unlikely because ofpostu
lated harsh climatic conditions in the S1. Lawrence refugium. Howeyer, other
taxa are thought to have survived the Wisconsinan glaciation in eastern
Canada (Matthews 1979), and this explanation is most consistent with the
apparent distributions ofthe 2 sister species P. maritimus and P. elegantulus.

In conclusion, although all available material has been used in this revision
of the New World Pipuncu[us, significant gaps probably remain. The Mexi
can mountains of southeastern Arizona, Mexico, and Big Bend, TX have
yielded a remarkable diversity of species based on the relatively few speci
mens known from these areas, and further study of these regions will prob-
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ably lead to the discovery ofmore species. Even if further collections do not
yield additional species, the examination ofadditional, better specimens will
test, and contribute to, our phylogenetic hypotheses. Other critical tests of
the phylogenetic hypotheses presented here will result from the revision of
Palaearctic species of Pipunculus. In particular, further study of the P.
campestris complex in Europe and Asia is likely to change our views of the
origins and affInities ofthe relatively few New World species in the campestris
complex.

It is remarkable that so much remains to be learned about such a fascinat
ing and economically important family of Diptera. Very few species of
Pipunculus are known as larvae, and only 1 of 29 New World species has
known hosts. It is hoped that the current work will serve as a foundation for
future studies of New World Pipunculus.
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Appendix

Details of collection data sununarized in Other Material Examined sec
tions of species accounts.

Pipunculus abnormis
COSTARICA:Cartago:TurrialbagroundsofIICA: 1 ~,31-V-76, 1 ~,3-5

VI-76,1 0', 8-VI-76, Malaise trap, M. Wesbauer (DCB). MEXICO: Sinaloa
State: Sinaloa County: 1 ~, 20 mi east Concordia Sin., 8-VIII-64, 3,000 ft (CNC);
Puntarenas, Las Alturas Biological Stn., 8°57'N, 82°50'W, 2 ~ ~,14-16-VIII
95, DC. Caloren (GUE).

Pipunculus albidus
None.

Pipunculus apicarinlls
UNITED STATES. Arizona: Cochise County: Huachuca Mountains:

Ramsey Canyon: 15 mi south Sierra Vista: 5,200 ft: 1 0',30-111-67; 1 0',13-VI-67,
Malaise trap, R. F. Sternitzky (CNC); 5,500 ft, 1 ,2-V-67, D. M. Wood (CNC); 1
0', Cochise County: Stewart Camp: 1 mi south Portal, 26-29-VIII-71, Malaise
trap, J. Doyen (UCB); Santa Cruz County: Santa Rita Mountains, Coronado
Nat. Forest, Madera Canyon, Bog Springs Cpgd., 5,600 ft., 1 d\ 4-5-VI-91, B. J.
Sinclair, ex. yellow pan traps (GUE).

Pipunculus basilicus
CANADA. Quebec: Old Chelsea, Summit King Mountain, 1,150 ft, 30-VI

66, 1 0'0) D. D. Munroe (CNC). UNITED STArES. Florida: Withlacoochee State
Forest, Croom Reserve, campground area, 12-N...89, 1 d',S. A. Marshall (GUE);
Highlands Hamm. State Park, 19W\III-55, 1 d', R. A. Mor~e (FSCA). Illinois:
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DuBois, 09-VITI-17, 1 0' (INHS); Dupage County, Argonne Natl. Lab., 16-VII
73, 1 d', D. Pearson (FMNH). Indiana: Lawrence County, Mitchell, 02-VII-25, 1
cf, E. G. Anderson (UM). Maryland: Beltsville, 14-VII-46, 1 0', F. R. Cole (DCB).
Missouri: Boone County, 5 ml East Ashland, Ashland W. A., forest-meadow,
Malaise trap, 11-17-IX-92, 1 d\ R. S. Gagne (RSG). New Jersey: Wenonah, 10
VII-10, 1 0', C.T. Greene (USNM). New York: Ulster County, Cherrytown, 4mi
NNW Kerhonkson, 8-18 c VIII-71, 1 0', 19.-VIII-12-IX-71, 1 0', P. and B.
Wygodzinsky (AMNH); New York, Inwood Park, 18-VII-40, 1 d', S. C. I-IalTiot
(AMNH); Long Island, Cold Spring Harbour, 20-Vlr·30 1 1 0', C. II. Curran
(AMNH). North Carolina: I-lighlands, 3,000-5,000 ft, -V-36, 1 if, R. C. Shannon
(USNM). Oklahoma~Latimer County, -VII-87, 1 d', -X-87, 1 r:!, K. Stephan
(FSCA). Virginia: Glencarlyn, 30-VI-, 1 0', N. Banks (MCZ); Great Falls, 12-VI~
1 d, N. Banks (USNM).

Pipunculus bulbistylus
None.

Pipunculus campestris
CANADA. Alberta: Kananaskis, For, Exp. Sta. Seebe, 21-VI-68, 1 0',3-VII

68, 1 0', 1 ~,H. 1. Tcskey (CNC); British Columbia: Silnunit Lake, Mi 392 Alaska
Highway, 11-14-VII-59, 1 0',4,500 ft, R.E. Leech (CNC). Yukon Territory:
DempsterHighwaY,km 140.5, 27-29-VII-80, 1 0', 1 ~,900m,M. WoodandD.
Lafontaine (CNe); Dempster Highway, Ian 416, 22-28-VI-80, 1 0', 750 m, M.
WoodandD.l.,afontaine (CNC);Dempster I-lighway, Ian 172, 6-11-VII~85, 1 O's

S. A. Marshall, pan trap in bog, mushroom bait (OUE); NorthFork Crossing,
Mi42 Peel PIt. Road, 3,500 ft, 26-VI-62, 2 c! 0', R. E. Leech (CNC); NorthFork
Crossing, Mi 43 Peel Pit. Road, 3,500 ft, 06-VII-62, 1 c!, R. E. Leech (CNC).
ENGLAND. Devon, Haytor, Dartmoor, 1,300ft,22-VI-60, 1 0',09-IX-60,2 ~ ~,

1. R. Vockeroth(CNC); Woolwich Wood, Kent, E. Wood, 09-VIII-56, 1 0', E. A.
Fonesca (BMN'H); Blea Tam, Lake Djstrict, 05-VI-61, 2 if 0', 1 ~,G. E. Shewell
(CNC); Paignton, Devon, 24-VIII-60, 2 d' d, J. R. Vockeroth(CNC); Glennon
ValleY,PaigntoD, Devon, 28-VIII-60, 2 ~ ~,J. R. Vockeroth(CNC); Oxford, 24
VII-54, 1 c!,28-vm-54, 1 0',1. R. Vockeroth(CNC); WyckRissington Glos., 17
V-53, 1 c!,1. R. Vockeroth (CNC); DWlgeon Ghyll., Lake District, 02-VI-41, 2 if

(/, 1 ~,G. E. Shewell (CNC)~Newcastle-u-Lyme Staffs, 03-VI-60, 3 ~ ~,06-VI
60, 1 c!, 1 ~,1. R. Vockeroth(CNC); Ditchling Common, 3-VTII-51, 1 0', 1 ~,Sx.,

G. E. Shewell (CNC); Blagdon Sam. N., 25 ..V-52, 1 c!, E. A. Fonesca(BMNH);
Berry Head, Brixham, Devon, I-IX-60, 1 0', 1 ~, J. R. Vockeroth (CNC);
Heathfield, Devon, 02-IX-60, 1 ~,J. R. Vockeroth (CNC); Homing Ferry,
Norfolk, 29-V-55, E. A. Fonseca (BMNH); London, Wimbledon Common, 04
VI-60, 2 ~ ~, W.R.M. Mason (CNC). FINLAND. OulankaBiological Station,
Qulu, 21-Vll-69, 20' 0', G. C. andD. M. Wood (CNC). PRANCE. Nauture, 25-N
61, 1 c!, McGuire (UM). GERMANY. Rhcinhohenwegim, Kottentorst (Bonn),
22-V-54, 1 ~ (CNe). RUSSIA. Siberia: Altai Region, Teletskoya Lake Biologi-
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cal Station, Artebashnear station, tD-15-VII-91, 3 d' d', S~ A. Marshall (GDE);
Altai, Soletskoyalk, 10-16-VII-91, 1 if, S. A. Marshall, pans along river (GUE);
Altai Region, 1,;00 m, 50 krn SE ofl\eletskoya Lake, 11-16-VII-91, 1 d', S. A.
Marshall, pans in balsam litter (fresh) (GUE); Altai, 1,500 In, 11-16-VII-91, 1 ~,

S. A. Marshall, around hunting cabin, pine, balsalTI, FIT-Malaise (GUE); Altai
Region, hunting cabin 50 km SE Artebash, 1,500 m, 9-12-VII-91, 1 ~,s. A.
Marshall (GUE); Novosibirsk, Old Botanical Garden, 15-VI-15-VIII-91, 1 ~,S.

A. Marshall, FIT-Malaise (GUE). SWEDEN. Abisco, Lpl., 17-Vill-51, 1 ~,1. R.
Vockeroth (CNC). SWITZERLAND. Canton de VADD: Cudrefm, 435 m,04
IX-72,2 if c:!, 5 ~ ~,05-IX-72, 4 ~ ~,06-IX-72, 1 d', 7 ~ ~,P. II. Arnaud, JI.
(CAS). UNITED STA'fES. Alaska: Matanuska, -VI-44, 1 0', J. Chamberlin
(USNM).

Pipunculus cingulatus
CANADA. Alberta: Kananaskis, For Exp. Sta. Seebe, 9-VII-68, 1 ~, 17-VII

68, 1 ~, 24-VIIll'68, 1 d', H. J. Teskey (CNC); WatertonLakes Nat. Park, 7-12-VII
80, 1 ~, 14-20-VII-80, 1 d', H. 1. Teskey (CNC); Jumping Pd. Creek, 20 mi W.
Calgary, 28-VI-62, 1 d',K. C. Hennann(CNC); Sylvan Lake, 18-VII-79, 1 d',D.H.

Pengelly (GUE); M. 14 Banff: Banff-Jasper Highway, 2-VITI-55, 1 d', R. Coyles
(CNC); 15 mi east Morley, 23-VI..62, 1 d", W.R.M. Mason (CNC); Eisenhower
Junction, 4700 ftBanff, 14-VII-.62, 5 if cJ, W.R.M. Mason (CNC); Eisenhower
Junction, 4,700 ftBanft: 14-VII-62, 4 d' 0", 3 ~ ~, 15-VII-62, 1 ~,K. C. Herrmann
(CNC); Kannanaskis, 26-VI-28, 1 ~,O. Bryant (CAS); Frank, 18-VI-62, 1 ~,

W.R.M. Mason (CNC)~ McMurray, IO-VII-53, 1 ~, G. E. Ball (CNC);
Kannanaskis Valley, PocatelTa Creek, 15-VII-64, 1 ~,5,350 ft, H. B. Leech
(CAS). British Columbia: Ainsworth, iI-VII-03, 1 ~,R. P. Currie (DSNM); 11
krn east Golden, waterfall, 15-VII-74, 1 d', P. 11. Arnaud, JI. (CAS); Liard Hot
Springs, 05-VITI-59, 1 d, E. L. Kessel (CAS); St. Marys, 12-VII-26, 1 if, A. A.
Dennys (CNC); Revelstoke, 02-VII-73, 1 ~,H. J. Teskey (CNC). Newfound
land: Gros Morne National Park, Western BrookPicnic Ground, 08-11 ..VIII-92,
3 if if, 6 ~ ~,J. Skevington and A. Goering, Malaise, clearing at edge ofspruce
woods; Gros Morne National Park, WestBrook, 07-08-VIII-92, 1 c!, 2 ~ ~,J.

Skevington and A. Goering, Malaise, forest edge; Gros Morne National Park,
West Brook, 06-VIII-92, 1 d', 1 ~,J. Skevington and A. Goering, Malaise, edge
of spruce forest; Gros Morne National Park, Gros Morne Mountain, 360-806
m, 7-.VIII-92, 1 ~,J. Skevington, sweep (GUE). New Brunswick: I(ouchibouguac
National Park, 12-VII-7?, 1 if, J. F. McAlpine (CNC). Nova Scotia: Victoria
County, Highland Road, 4-5-VII..83, 3 ~ ~,Barry Wright (NS); Victoria
County, 15 Mi Road east Highland Road, 5-VIII-77, 1 ~, G. B. Fairchild,
elevation 1000 feet, flight trap in bog (FSCA); Cape Breton Highlands Na
tional Park, North Mountain400m, 25-VI-83, 1 if, 1. R. Vockcroth, deep sphag
num fen (CNC)~Cape Breton Highlands National Park, Middle Head, 6-VII-83,
1 ~, 1. R. Vockeroth, spruce-poplar wood with Ranunculus (CNC); Cape
BretonI-lighlands National Park, Mackenzie Mountai11300m, 7-VII-83, 1 d', J.
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R. Vockeroth, Picea-Betula woods (CNC). Ontario: Cambridge, Cambridge
Research Station, 13-19-VI-92, 1 ~,J. Skevington, Malaise, edge of woods
and fields (OUE); WainfleetBog, 8 km south WeIland, 14-20-VI-88, 1 ~,R.

Stirling (GUE); I-lilton Township, 24-VIII-92, 1 ~,Leg. J. E. Swann, Malaise at
edge ofhardwood forest & field (GUE); Ottawa, i8-VI-57, 1 d', J. G. Chillcott
(CNC); Mer Bleu, 5 mi east Ottawa, 25-VI-66, 1 d', 1 ~,9-VII-66, 1 ~,D. D.
Munroe, Malaise (CNC); Dundas, 7-VI-75, 1 c!', G. 1. Umphrey (GUE); Marden,
20-V-79,1 d', D. Morris (GUE); White River, 8-VII-77, 1 d', D.H. Pengelly (GUE);
Iroquois Falls, 26-VI~87, 1 d', IR. Vockeroth (CNC); Constance Bay, 20-VI-4
VII-83, 1 c!, D.S. Chandler, Malaise (GUE); Preston, 31-V-71, 1 c!, K.J.G.
Deacon(GUE);PointPelee, 27-VI-79, 1 if, Laura Templin (GUE); Thunder Bay,
17-VII-70,1 c!, K.J.G. Deacon (GUE). Quebec; Aylmer, 22-VI-24, 1 ~,C. H.
Curran (AMNH); Rigaud, 17-VII-85, 1 if, Summit M1. Rigaud, 1. R. Vockeroth
(CNC); Old Chelsea, SummitKing Mountain, 1,150ft, 16-VI-61, 1 c!,22..VI-61,
1 d', J. R. Vockeroth (CNC). Saskatchewan: 3 mi south Maymont North
Saskatchewan River, 07-VII-85, 1 ~,D. W. Webb (INHS); Cypress Hills, 1I-VI
39, 1 ~,A.R. Brooks (CNC). Yukon Ten-itory: CloarCreek, KlondikeLoopJ-25I,
5-VII-78, 1 c!, Paul H. Arnaud, Jr. (CAS); Whitehorse, 9-VII-48, 1 (]c, W. R.
Mason (CNC). MEXICO. Chris. San Cristobal de Las Casas, 24-V-69, 1 ~,B. V.
Peterson, 7,087 ft(CNC). UNITED STATES. Califolnia: San Bemardino County,
South Fork Santa Ana River, vicinity ofMelander Cabin, 2-VII-68, 1 ~,Paul II.
Arnaud, Jr. 1,950m (CAS); Tahoe County, Tluckec, 14-VII-69, 1 ~,B. H. Poole,
6,000 ft (CNC); Tahoe, Cathedral Lake, 6-VII-35, 1 ~,E. P. VanDuzee (UCB);
Alpine County, 3.2 road krn west summit Monitor Pass, 25..VII-66, 1 ~,PaulH.
Arnaud, Jr., 2,454m (CAS); Siskiyou County, Poker Flat, 21 miNW ofHappy
Camp, 14-VIII-66, 1 if, Hugh B. Leech, 5,040 ft (CAS); Mono County, Toms
Place, Rock Creek Campground, 4-5-VII-67, 1 cJ, Paul H. Arnaud, Jr., 2, 195nl
(CAS). Colorado: Doolittle Ranch, Mount Evans, 1-VIII-61, W.R.M. Mason,
9,800 ft (CNC). Georgia: Liberty County, S1. Catherines Island, 21-IV-78, 1 ~,

1. M. Carpenter (CUIC); Lumpkin County, 15 mi NWDahlonega, I6-VI-73, 1 ~,

A. G. Lavallee (UG). Idaho: Latah County, Mountains, Moscow, 10-VII-, 1 cf,

R. C. Shannon (USNM); Latah County, Lost Creek, 12 mi ENE Potlatch, 22-VI
79, 2 ~ ~, W. J. Turner, 2,700 ft sweep (WSUP); Latah County, 7 mi NNE
Moscow, 29-VI~75, 2 ~ ~, W.J. Turner, 2,700 ft (WSUP); Latah CountYJ
Strychnine Creek, 15miENEPotlatch, 1-3 CJVII-80, 1 ~, W.I. Tumer, Malaise,
2,900 ft (WSUP). Illinois: Woodford County, J mi W Cazenovia, 13-VI-78, 1 d',

D.W. Webb, Malaise (INHS). Kansas: Riley County, 14-V-64, 1 cf, L. R. Ertle,
Malaise (KSU); Riley County, 14-V,..60, 1 (]c, N. Marston (KSU); Riley County,
20-V-64, 1 d', N. Marston, Malaise (KSU). Maine: I<ennebec County, Waterville,
25-VI-78, 1 c!, L. L. Pechuman (WSU). Michigan: Dickinson County, Chamling,
23..VI-85, 1 ~,R.L.Fischer(MSU);IsleRoyale,9-VII..57, 1 ~,R.W.Hodges

(MSU);Lakc County, Branch, I-VII-76, 1 0', R. L. Fisher, Malaise (MSU); Barry
County, Yankee Springs Game Area, 15-VII-60, 1 ~,G_ C. Eickwort (MSU);
Crawford County, 9-VII-39, 1 ~,R. R. Dreisbach (MSU); Midland Co., 12-21-
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VI-61,1 cf, R R. Dreisbach (MSU); Iron Co., 13-VI-60, 1 0', R. andK. Dreisbach
(MSU). Missouri~ Wayne County, Williamsville,-X-XI-68, 1 ~,J. T.Becker,
Malaise (CNC); Williamsville,-X-XI-68, 1 f¢, 1. T.Becker (CNC); Eastport, 15
VII-69,1 0' (SNOW); Holt County, Mound City, 02-VI-68, 1 0', Malaise trap
(UM). New Hampshire: Coos County, Mount Washington, 18-VII-, 1 c!, C. W.
Johnson (MCZ); Coos County, Mount Washington, 24-VII-19-, 1 ~,C. W.
Johnson, 2,000 ft (MCZ); Coos County, Mount Washington, 1 c!, N. Banks
(SNOW); Coos County, Mount Washington, Cow Pasture, Toll Road, 2-VIII
54, 1 ~, Becker, Monroe, Mason, 5,700 ft (CNC); Coos County, Mount
Washington, 1 ~,Mrs. Slosson (USNM); Coos County, Mount Washington,
1 ~ (SNOW); Bretton Woods, 28-VI-, 2 d" %, C. W. Johnson (MCZ). New
Jersey: Long Beach Island, 4-V-68, 1 c!, M. A. Deyrup, washed up live in surf
(AMNH). New Mexico: Torrance County, Tajique, 25-VI~40, 1 ~, R. H. Beamer
(SNOW); Tajique, 25-VI-40, 1 c!, D. E. Hardy (SNOW); Otero County, 13 n1i S
Cloudcroft,4-VI-80, 1 ~, Webb and Lisowski (INHS); Ruidoso, 26-VI-40, 1 ~,

D. E. Hardy (SNOW). New York: Old Forge, 25-VII-46, 1 ~,R. H. Beamer
(SNOW); Whiteface Mountain, 19-VII-62, 1 ~,1. G. Chillcott, summit 5,700 ft
(CNC); Whiteface Mountain, 19-VII-62, 1 ~,1. R. Vockeroth, 4,600 ft-4,872 ft
(CNC); Lake Champlain, Corlear Bay, .JVI-93, 1 ~,R. C. Shannon (USNM);
T'ompkins County, Snyder Heights, 9-VII-79, 1 ~,Leg. D.J. Bickel (CUIC);
Essex County, Mount IIurricane, -VI-39, 3 c! if, 1 ~,R. C. Shannon (USNM);
Chipmunk Swamp, Vandalia, 8-10-VI-15, 1 d" (CUIe). North Carolina: Gr.
Smoky Mountain National Park, 19-VI~57, 1 ~,J. R. Vockeroth, Clingman's
Dome, 6,300 ft-6,642 ft(CNC); I-ligWands, 3,000-5,000 ft, -IV-V-36, 1 c!, R. C.
Shannon (USNM). Ohio: Wayne County, 19-V-51, 1 c!, H. V. Weems, Jr.
(FSCA). Oregon: Benton County, Marys Peak, -VII-81, 1 c!, D.E. I-Iardy, 4,000
ft (OSU). Pennsylvania: Beaver County, Pennsylvania Route 168, 6 mi SW of
Darlington, 23-VI-72, 1 d", M. A. Carter (CAS). Tennessee: Great Smoky
Mountain National Park, Indian Gap, 5.4 mi NE Clingmans Dome, 1.5 rni W
Newfound Gap, 16-VI-87, 1 ~,D. W. Webb (INIIS); Great Smoky Mountain
National Park, i8-VI-57, 2 ~ ~,J. R. Vockeroth (CNC).1"'exas: Brazos County,
College Station, Lick Creek Park, 9-23-IV-88, 1 ~, Wharton, Praetorius (1'AMU).
Utah: Utah County, 2 mi SE Timpanogos Cave National Monument, 4-VIII-64,
2 ~ ~, 8-VIII-64, 2 c! if, J.S. Buckett (UCD). Washington: Kittitas County,
Liberty, Williams Creek, 17-VII-72, 1 ~, W. 1. Turner, W.B. Garnett, dry ice
Malaise (WSU); Okanogan County, 7 mi SE Wauconda, Okanogan National
Forest, 'Highway 30, 28-VII-73, 1 d", W.1. Turner (WSU); Spokane County,
Mount Spokane SP, near Bald Knob Campground, 24-VI~86, 1 ~, W. Turner,
5,200 ft (WSU).

Pipunculus curvitibiae
None.
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Pipunculus dentatus
UNITED STA1-ES: Arizona: Cochise County, IIuachuca Mountains, 18-,

VII-38, 1 c!, D. W. Craik(SNOW); Huachuca Mountains, 30..VII-41, 3 ifc!,R. II.
Beamer (SNOW); lIuachuca Mountains, Sunnyside Canyon, 9-VII-40, 1 if, R.
H. Beamer (SNOW); Cochise County, Chiricahua Mountains, Portal area,
SouthwestResearch Station, 8-V-67, 1 c!, D. M. Wood (CNC); Cochise County,
12.5 Ian south Sierra Vista, Ramsey Canyon, Malaise, oak-:pine-juniper, 17-V
87, 1 if, B. V. Brown (GUE); Cochise County, Chiricahua Mountains, 4-VII-40,
2 c:f c!, D.E. Hardy. New Mexico: Grant County, Gila National Forest, FIT in dry
stream bed near Lake Roberts, 28-V-5-VI-91, 1 if~ lE. Swann (GUE).

Pipunculus elegantulus
CANADA. Alberta: 8 mi east Morley, 22-VI-62, 1 cJ, K. C. Herrmann (CNC);

15 mieastMorley, 23-VI-62, 1 if, W.R.M. Mason (CNC); 15mieastMorley, 25
VI-62, 1 c!, K. C. I-Ierrmann (CNC); Jumping Pd. Cr., 20 mi west Calgary, 28-VI
62,1 if, W.R.M. Mason (CNC); Jumping Pd. Cr., 20mi west Calgary, 3-VII-62,
2 ~ ~,K. C.Herrmann(CNC); Waterton, 6-VI-62, 1 c!, W.R.M.Mason(CNC);
I~rank, 15-VI-62, 2 ~ ~,Malaise, W.R.M. Mason (CNC); Eisenhowerjct., Banff,
4,700 ft, 4-VII-62, 1 ~,K. C. Hemnann (CNC). British Columbia: Chetwynd, 25
VI-78, 1 c!, 615 m, P. H. Arnaud, Jr. (CAS); FaIt S1. John, 15-VI-27, 1 if, P. N.
Vroom (CNC); Muncho Lake Provincial Park, Muncho Lake, Alaska highway
DC, 460, 29-VI-78, 1 c!, P.Il. Arnaud, Jr. (CAS); Sproat lake, 22-VI-55, 1 if, 1 ~,

R. Coyles (CNC); Fort Nelson, 13-VI-48, 1 ~,W.R. Mason (CNC). Manitoba:
Winnipeg, I-VI-86, 1 d'(UMA); Douglas Lake, 15-VI-25, 1 ~,Criddle (SNOW).
New Brunswick: Barber, 24-VI-14, 1 ~,F. M. McKenzie (CNC); Kouchibouguac
National Park, 24-VI-77, 1 ~,25-VI-77, 1 ~,D.M. Wood (CNC); KOllChibouguac
National Park, 28-VI-78, 1 c!~ S. J, Miller (CNC); Kouchibouguac National Park,
12-Vll:.77,1 (/,1. F. McAlpine (CNC). Northwest Territories: Hay River, 15-VII-
51, 1 if, P. R. Ehrlich (CNC). Ontario: Essex County, Ojibway Prairie, Res.
Windsor, 18-VITI-83, 1 if, K. N. Barber (GUE); Timiskaming District, Kirkland
Lake, 24·VI-80, 1 d',1. Cashaback(GUE); Sudbury, 1 ~ (CNC); Sin1coe County,
Orilla, 12-VI-25, 1 ~,C. H. Curran (CNC); Cochrane District, Iroquois Falls, 22
VI-87, 1 ~,flying over bare, dry sand, 1. R. Vockeroth (CNC); Lambton County,
Pinery Provincial Park, 24-27-VI-95, 1 d', Burley Campground Malaise, J.
Skevington(GUE);WellingtonCounty,Puslinch, 22-VI-83, 1 if,28-VI-83, 1~,
Malaise, Coote and Marshall (GUE); Wellington County, Guelph, 23..V-77, 1
~ , K. Barber (GUE); Wellington County, Guelph, 2-VI-75, 1 if, P. R. Heels
(GUE); Wellington County, Guelph, 6-VI-76, 1 c!, D.H. Pengelly (GUE). Que
bec: Montreal, l1-VI-19, 1 if, J. Ouellet (AMNH). Saskatchewan: Saskatoon, 3
VI-26, 1 d', K.M. King (SNOW). Yukon Territory: Klondike highway, km 466,
Pelly Xing Campground, Malaise trap, 62°49' N, 136°35' W, 14-17-VI-79, 1 d',

1 ~ (ROM); Klondike highway, km 562, Moose Creek Campground, Malaise
trap, 63°30'N, 137°01' W, 18-20-VII-79, 1 if (ROM). MEXICO. Cordoba, Vera
Cruz, 13-VII-66, 1 ~,J.S. Buckett, M. R.and R. C. Gardner (UeD); Chiapas,
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Yaxoquintela, 560 In, 16°58' N, 91°47' W, 11-20-VllI-78, 1. E. Rawlins (C:MNH).
COSTA RICA. San Jose, 110Q-1200m, -YIIL·80, 1 ~,N.L.H. Krauss (AMNH);
San Jose, San Antonio de Escazu, 25-I11-9-IV-84, 4 ~ ~,Malaise trap, S. A.
Cameron (SNOW). U"NITED STATES. Alabama: Macon County, Tuskegee,
22..VII-30, 1 cJ, L. D. Tutbill (SNOW). Arizona: Coconino County, 20 mi north
Flagstaff, Bonito Park, 5-8-VIII-84, 1 cJ, I ~, 7,000 ft, sweeping, Ponderosa
pine-meadow, B. V. Brown (GUE); Coconino County, Flagstaff, 18-VII-77, 1 ~,

R. C. Miller (UCD); Cochise County, 12.5 km south Sierra Vista, Ramsey
Canyon, 1,700 In, Malaise, ex. oak-pme-juniper, 24..Vill-3..IX-86, 2 cJ cJ, 2 ~ ~,

B. V. Brown (GUE). California: Placer County, Lake Forest, Lake Tahoe, 14-VII
49, 1 ef, offSolidago spp., E. G. Linsley (UCB); Lake Forest, Lake Tahoe, 23
VII-49, 1 ef, E. G. Linsley (UCB); Nevada County, Yuba Pass, 27-V-80, I d',

Malaise trap, S. C. Kuba (CAS); Lake County, Nice, shore ofClear Lake, 18-VI
77, 1 ~,404 m, P. H. Arnaud, Jr. (CAS); Nevada County~ 2 mi north Cisco, 23
VII-62, 1 ~, J. T. Doyen (UCB); Modoc County, Cedar Pass Campground,
1,800 m, I1-VIlla.67, 1 d', P. I-I. Arnaud, Jr. (CAS); Placer County, Tahoe
National Forest, Pineland Drive 3.2 km south ofTahoe City, 1,900 m, 24-VII-83,
1 ~, T. W. Davies (CAS); Placer County, Tahoe National Forest, Granlibakken
Ski Res. 1.6 kIn SW Tahoe City, 29-VII-83, 1 ~, T. W. Davies (CAS); San
Bernardino County, South Fork Santa Ana River, vic. Melander cabin, 2-VII
68,1 ef, 1 ~,50m, P. H. Am'aud, Jr. (CAS); Nevada County, Sagehen Crk., 28
Vlr.o78, 1 ~,N. S. Gorman (UCD); Nevada County, Sagehen Crk., 2-VII-80, 1 c!,

H. D. Lothrop (UCD); Nevada County, Sagehen Crk., 12-VII-78, 1 ~,R.M.

Bohart (UCD); Yosemite, 17-VI-32, 1 cl (UCD); Inyo County, Portal Camp
ground, Il-VII-65, 1 5f, Ballmer and Bath (UCR). Colorado: Doolittle Ranch,
Mt. Evans, 9,800 ft, 13-VII-61, 1 ~, 19-VII-61, 2 ef ef, W.R.M. Mason (CNC);
Gunnison County, RMBL, Gothic, 10-VII-83, 2 clef, 1 5f, G. C. Eikwort, Malaise
trap (CUIe); Gilpin County, East Portal, 9,000 ft, 6-VII-61, 1 d', J. G. Chillcott
(CNC); Colorado University Camp, Nederland, 10,000 ft, 3-4-VII-32, 1 ef

(SNOW); Larimer County, Estes Park, 7,500ft, 20-VII-61, 1 ~,W.R.M. Mason
(CNC); 10minorthjct.r.14and40,2-VII-62, 1 ~,R.andK.Dreisbach(MSU);

Ft Collins, 1 ~,N. Banks (SNOW); Veta Pass, 21-VI-, 1 if, E. A. Schwarz
(USNM). Florida: Alachua County, 16-XI-53, 1 ef, H. V. Weems, Jr. (FSCA); St.
John's County, St. Augustine, 1 d', C. W. Johnson (MCZ); Jackson County,
Marianna, 7-X-60, 1 5f' R. E. Woodruff(FSCA). Illinois: Champaign County,
Trelease Woods, 26-VII-73, 1 d', L. R. Davis, Jr. (FSCA). KansaS: Douglas
County, 900 ft, -V-, 1 ef (SNOW); Douglas County, Lawrence, Wind. Sn. H.,
07-V-1897, 1 ~,H. Kah1(CMNH). Maine: Me. Agr. Exp. Station, Orono, 22-VI
17, 1 ~ (INHS). Michigan: Midland County, 10-VI-44, 1 ef, R. R. Driesbaeh
(MSU); Midland County, 12-21-VI-61; 1 ~,R. R. Driesbach (MSU); Saginaw
County, 30-V-53, I ef, R. R. Driesbach (MSU); Smithsburg, l-VIII-69, 1 ef

(MSU); Marquette County, 20-VI-55, 1 cf, R. R. Driesbach (MSU); loseo
County, 3-VI-39, 1 cl, R. R. Driesbach (MSU); Iron County, 30-VI-55, 1 c:!, R. RI
Driesbach (MSU); Kalamazoo County, Gull Lake Biological Station, 10-VIII-
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70, 1 ~,R. L. Fischer (MSU). Minnesota: Roscoe, 19-VII-91, 1 ~,K.G.A.

Hamilton (CNC). Missouri: Columbia, 18-V-70, 1 ~,30-VI-70, 1 ~,Malaisetrap,

7AM-7AM, F. D. Parker (UeD). Montana: Granite County, Elkhorn Ranch, 9
mi south Clinton, 3,800 ft, 26-VI-11, 1 ~,1. R. Powers (CAS); 20 km west
Anaconda, 1-VI-92, 1 ~,K.G.A. lIamilton (CNC). Nevada: Clark County,
Charleston Peak, Kyle Canyon, 2,200 m, 14-VII-66, 1 ~,P. H. Arnaud, Jr.
(CAS)~ New Jersey: Camden County, Wenonah, 10-VII-I0, 1 if (PAS);
Burlington County, Pemberton, I1-VII-09, 1 d (SNOW); Burlington County,
Riverton, 18~VII-09, 1 ~,c. T. Greene (USNM). New Mexico: Otero County,
Cloudcroft, 27-VI-40, 1 c!, D. E. Hardy (SNOW). New York: Tomkins County,
Ithaca airport, 19-V-68, 1 c!, G.&K. Eikwort(CUIC); Long Island, Islip, 30-V-35,
1 if, F. S. Blanton (CUIC); Erie County, Protection, 29-V-21, 1 c!, M. C.
VanDuzee (CAS). North Carolina: Wake County, Raleigh, i-IX-26, 1 ~,C. s.
Brimley (SNOW). Oklahoma: Latimer County, -IV-89, 1 d', ~V-87, 1 c!, -V-89, 1 ~,

-VI-89,1 cf, 1 ~,-VIII-89, 8 d'd', 1 ~,K. Stephan (FSCA). Oregon: Jackson
County, Mt. Ashland, 4,600 ft, 27-V-70, 1 c!, P. Oman (OSU); Baker County,
Big Creek, 26miSEUnion, 4,200 ft, 23-26.VI-76, 1 d', 1-3-VII-76, 1 if,6-12-VII
75, 1 ~,Malaise baited with dry ice, E. J. Davis (WSU); Benton County, Marys
Peak, 14 mi west Corvallis, 27-VI-62, 1 ~,4,000ft, R. L. Fischer (MSU); Benton
County, Marys Peak, 14 mi west Corvallis, 27-VI-62, 1 d', R. W. Matthews
(MSU); Benton County, Marys Peak, 14 mi west Corvallis, 25-VII-62, 3 d'd',

4,000 ft, C. Eickwort (MSU). South Dakota: Custer, 1 (/, 1. M. Aldrich (USNM).
Tennessee: Knoxville, 09-V-?, 1 c!, 1. M. Aldrich (U8NM). Texas: Brownwood,
4-VI-36, 1 if, R.II. Painter (KSU); Uvalde County, Rio Frio, River Haven Camp,
6-VI-82, 1 c!, G. B. Fairchild, insect flight trap (FSCA); Anderson County,
Salmon, 5-26-IV-75, 1 o",20-IX-4-X-74, 1 ~,6-19-X-74, 1 ~, 19-31-X-74, 1 d',

Malaise trap, H. R. Burke (TAMU); Erath County; Bluffdale, Paluxy River, 25
29-III-77, 2 ~ ~,Malaise trap, R. L. Sams (TAMU); Kerr County, Kerrville Dam,
Guadeloupe River, 21-VII-74, 1 ~,sweeping, H. Greenbaum (TAMU); Travis
County, Austin, Zilker Pk., 13-X-79, 1 ~, P. W. Kovarik and T. J. Kring
(TAMU). Utah: Grizzly Ridge Camp, 30 mi north Vernal, 8,400 ft, 8-VII-61, 1 c!,

B. H. Poole (CNC); 11 mi SW Monticello, 28-VIII-65, 1 d', 7;700 ft, R. H.and E.
M. Painter (KSU); UintahCounty, 20 nn north Venlal, 21-VI-88, 1 d', 8,400 ft, R.
Wharton (TAMU). Virginia: Fairfax County, E. Falls Church, 31-V-12, 1 ~,C. 1'.
Greene (USNM). WashingtoIl: Whitman County, Pullnlan, near SCS Pond, 5
VI...72, 1 d', J. F. MacDonald, Malaise trap (W8U); Whitman County, 8 mi
southwest Pullman, Lyle Grove BioI. Area, 2,100 ft, 8-VI-79, 1 ~,Malaise, s.
Woods (WSU); Whitman County, Pullman, 25-V-69, I ~,8-VI-69, 1 ~,Malaise

trap, R. Turnbow (UG); Columbia County, I'ucannon Fish IIatch, 20 mi east
Dayton, 22-V-79, 1 ~,Malaise, R. S. Zack (WSU). West Virginia: Pocahontas
County, Cranberry Glades, 1-VII-67, 1 d', H. V. Weelns, .Jr., Malaise trap, 3500
4000 ft (FSCA).
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Pipunculusferepauculus
None.
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Pipunculusfuscus
CANADA. Alberta: 15 mi east Morley, 10-VIII-62, 1 d', K. C. Herrmann

(CNC). British Columbia: Squamish, DiamondHead Trail, 3,200 ft, 12-VII1-53, 1
d', W.R.M. Mason (CNC); Cultus Lake, 6-VII-48, 1 c!, II. R. Foxloe (CNC).
Manitoba: Audy Lake, Riding Mountain National Park, 12-VIII-58, 1 cf', J. G.
Chillcott(CNC). Ontario: Jordan, 31-VII1-15, 1 d', W. A. Ross (CNC); Dunrobin,
25-VI-41, 1 ~,O.Peck(CNC); LambtonCo., Port Franks, Watson Property near
L-Iak.e, 12-15-Vll-96, 1 d', Malaise, J. Skevington (GUE). Quebec: Hull, Fairy L.
Crk., 29-lIX-55, 1 cf', 1. F. McAlpine (CNC); Old Chelsea, 21-VII-59, 1 ~,c. H.
Mann (CNC). MEXICO. Chis. San Cristobal de Las Casas, 7,087 [t, Il-VI:-69,
B.V. Peterson (CNC). UNITED STATES. Alaska: Lower Tonsina, 19-Vlli-53, 1
d' (WSU); Dry Creek Campgrowld, Glenn highway A-192, 3-VIII-78, 1 c!, P. H.
Arnaud, Jr. (CAS). Arizona: Chiricahua Mountains, 4-VII-40, 12 d' %, R. H.
Beamer (SNOW); Chiricahua Mountains, 4-VII-40, 6 c! d', 1 ~,D. E. Hardy
(SNOW); Chiricahua Mountains, 4-VII-40, 1 cf', D. E. Hardy (USNM); Cochise
Co., ChiricahuaMountains, SWResearchStation, 5 mi W. Portal, 22-V-65, 1 0',

Malaise, V. Roth (UCR); White Mountains, 19-VI-50s 1 cf', R. H. Beamer
(SNOW); Flagstaff, 8..VII-41, 1 d', R. H. Beamer; Huachuca Mountains, Ramsey
Canyon, 5,000 ft, 15 misouth Sierra Vista, 27-N-67, 1 d', R. F. Stemitzky(CNC);
IIuachuca Mountains, Ranlsey Canyon, 5,200 ft, 15 mi south Sierra Vista, 2-V
67, 1 cf, 8-V-67, 1 0', 13-VI-67, 1 ~,R. F. Stenlitzky(CNC); Cochise County, 12.5
Ian south Sierra Vista, Ramsey Canyon, Malaise, 7,000 ft, oak-juniper-pine,
4-22-IX-86,1 c!, 1 ~,B. V. Brown (GUE). California: San Francisco, 5-V-48, 3 r!

cf',27-VII-48,1 d',9-IX-48, 1 c!,22-IX-48, 1 c!, 7-IX-48, 1 ~,E.L.KesseI(CAS);

San Francisco, Lake Merced., 21 ..VI-64, I d', flight trap in willow thicket, P. H.
Arnaud, Jr. (CAS); San Francisco, Lake Merced., 30-VII-66, 1 d', P. H. Arnaud,
Jr. (CAS); ElDorado County, Blodgett For., 13 mi east Georgetown, 5-Vll-67, 1
d', D. C. Kuvtak (DCB); EI Dorado COWlty, BlodgettFor., 13 mi east Georgetown,
16-VII-67, 1 c!, 1. Powell (UCB); El Dorado County, Blodgett For., 13 mi east
Georgetown, 21-VII-67, 1 c!, W. 1. Turner (UCB); ElDorado County, Sly Park,
8lansouthPollock Pines, Hazel Creek, 1060 m, 22-VI-75, 1 cf', P. H. Arnaud, JI.
(CAS); EI1)orado COlll1ty, Fallen LeafLake, -VIII-31, 1 cf', O. H. Swixey (CAS);
ElDorado County, Snowline Camp, 21-VI-48, 1 0', R. A. Slnith(UCB); Marin
County, Mill Valley, Blithedale Ridge, Lee Street, 11-12..V-65, 1 ~,29-VII-l
VII1-65, 1 c!, 1 ~,110m,P.H. Arnaud, Jr. (CAS); Marin County, Mill Valley, 27
30-IX-65, 1 ~,P. H. Arnaud, Jr. (CAS); Marin County, Lily Pond, 1,500 ft, near
Alpine Lake, 26-VI-2-VII-70, 1 c!, Malaise, D. Munroe (UCB); Calaveras
County, 4.8 km south West Point, 1-3-VI-81, 1 ~, S. C. Williams (CAS);
Tuolunme County, Strawberry, 3-VIII..60, 1 0', E. Jessen (UeB); Tuolumne
County, Lost Claim Calnpground, 6-VII-67, 1 c!, P. I-I. Arnaud, Jr. (CAS);
Siskiyou County, Salmon Trinity Alps, Wilderness Area, Big Flat Camp-
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ground, 5,000 ft, 2-VIII-68, 1 (/, H. B. Leech (CAS); Mono County, 8 mi east of
Sonora Pass, 5-IX-60, 1 (/, D.C. Rentz (CAS); Tulare County, Johnsondale,
lO-20-VIlI"85,1 (/, M. Palomino (CAS); San Bernardino County, Mill Creek
Canyon, lO-Vll-22, 1 d'(UCB); Con1raCostaCounty, 29-VI-70, 1 (/, E. Schlinger
(UCB);ShastaCounty,2miwestShingletown,2,750ft, 12-14-VII-85, 1 d', 1 ~,

damp open meadow of rush (Juncus) and wildflowers along stream in pine
forest, Malaise trap, R. Miller (FSCA); Shasta County, 10 mi north Redding,
1,000 ft, 1-6-VI-85, 1 c!, small open meadow in oak woodland, edge ofShaded
gully, Malaise trap, R. Miller (FSCA); Sequoia National Park, Giant Forest, 22
VIII-17, I d', 1 ~,R.C.Shannon(SNOW);GiantForest,22-VIII-17, 1 c!,R.C.
Shannon (SNOW); Los Angeles County, Glendale, 9-VIII-52, 1 c!, 8-X-51, W.
M. Schlinger (UeD); Los Angeles County, Tanbark IIlat, 30..VI-50, 1 d', J. C.
Hall (UCD); J.,osAngeles County, Tanbark Flat, 4-VII-50, 1 d', K. G. Whitesell
(UCD); San Bemardino County, MountainHome, 12-IX-53, 3 d' (/, 2 ~ ~,E. 1.
Schlinger (DCD). Colorado: Boulder Canyon, 8-VIII-60, 1 ~, 7,800 ft, R. K.
Dreisbach (MSU). Connecticut: Rockville, 23-VITI-OS, 1 d', Ht L. Vierack.(MCZ);
Avon Old Farms, Avon, 22-VI-29, 1 if, C. H. Curran (AMNH). Georgia:
Athens, 28-31-V-69, 1 d', Malaise, R. and J. Matthews (UG); South Georgia,
Morrison, 1 ~ (USNM). Idaho: Kootenai County, 10 mi north Harrison, near
Carlin Day on Coeur d'Alene Lake, 2,100 ft, 14-20-VII-80~ 1 d', sweep, W. 1.
Turner (WSU); Moscow, 1 d', J. M. Aldrich. Illinois: Henderson County, 3.0 mi
east Oquawka, 30-VIII-89, 1 d', Malaise trap, E. A.ltlsQwski(lNHS); Vermilion
County, Forest Glen Forest Preserve, 5 mi southeast Westville, 9-V-77, 1. d',6

VII-77, ] d\ D. Webb (lNHS); Mason State Forest, 5 mi west Manito, 25-V-64,
1 d', W. L. Downes, Jr. (MSU); Mason County, Sand Ridge State Forest, 4 mi
NWForestCity,6-VI-75~1 ~,C. T.Maier(INHS);Urbana,3~IX-49, 1 d',light
(INHS); Dupage County, Argonne Natl. Lab, 5-VIII-73, 1 d', D. Pearson
(FMNFI). Indiana: Lafayette, lO-VI-, 1 if, 08-VII-, I d', 13-VII-, 1 ~,21-VII-, 1 0',

23-VII-~ 1 d',26...VII-, 1 d',27-VII-, 1 (/,29-VII-, ] cfI,02-X-, 1 d', 1. M. Aldrich
(USNM). Iowa: Ames, 2S-VI-47, 1 if, A.R. Brooks (CNC); Sioux City, 1 ~,C. N.
Ainsely (AMNH). Kansas: Douglas County, 20-IV-41, 1 c!, R. H. Beamer
(SNOW); Twilight, Lawrence, -VII-, 2 d d', E. S. Tucker (SNOW); Lawrence,
26-IX-38, 1 d', D. E~ I-Iardy (SNOW); Lawrence, 1 d, J. M. Aldrich (USNM).
Kentucky:LexingtoI1,03-D7-VII-75, 1 ~,19-22-VIII-75, 1 ~,Malaise1rap,P.H.

Freytag (UK); Jeff Co., 15-VII-60, 1 ~,P. 1. Christian (UK); Breathitt Co"
Robinson Forest, 10-15-VIII-72, 1 ~,Malaise trap #3, P. H. Freytag (UK).
Maine: Somerset County, Mercer, 23-VII-81, 1 ~, L.L. Pechuman (CUIC).
Maryland: Prince Georges County, Beltsville, 19-IX-64, 1 d', 1 ~,27-IX-64, 1 cJ,

P. H. Arnaud, Jr. (CAS); Beltsville, 28-V-16, 1 c!, W. L. McAtee (USNM);
Cabin John, 18-VIII-14, 1 d" R. C. Shannon (USNM); Plummers Island, 28-VII
12, 1 d', H. L. Viereck (USNM). Michigan: Ag. College, I ...VJI-29, 1 c!, R. L. Post
(FSCA); East Lansing, 28-VI-46, 1 ~, C. Sabrosky, light trap (USNM); East
IJansing, 12-VI-36, 1 d', C. Sabrosky(SNOW); Detroit, 25-VI-43, 1 ~,G. Steyskal
(USNM); Midland County, 17-VIII-42, 1 ~,R. R. Dreisbach (MSU); Muskegon,
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05-VITI-54, 1 c!, R. L. Fischer (MSU). Mitmesota: Waseca County, Waseca, 12
VIII-49, 1 c!, M. Bacon (WSU). Mississippi: Miss. Agr. College, 15-V-21, 1 d', F.
M. Hull (CNC). Missouri: Atherton, -VII-, 1 c!, 1 ~ (USNM); Atherton, 20-22
V-,1 cf, C. F. Adams (USNM); Boone County, 3 mi South McBaine, KTtrail,
Providence Perche Cr. access, forest-meadow, Malaise trap, I9-25-VII-92, 1
cf, R. S.Gagne (RSG); Boone County, 25-X-24, 1 if, Y. Curry (UM); Buchanan
County, St. Joseph, MO West St. CoIl., forest-meadow, Malaise trap, 27-V
05-VI-92, 1 ~,R S. Gagne (RSG); Crawford County, Cook Station, MU Wurdack
farm, forest-meadow, Malaise trap, 08-14-VII-92, 1 ~,R.S. Gagne (RSG);
Lafayette County, 5 mi West Waverly, Baltinlore Bend C.A., Malaise trap, 10
I7-VII-91,1 if, R.S. Gagne (RSG); Kirkwood, 6-IX-52, 1 if, W. Downes (MSU);
Columbia, 3-VI-72, 1 if, S. O. Swadener (lNHS); Columbia, 20-V-70, 1 if, 29-V
70, 1~, 12-VI-70, 1 ~,3-VII-70, 1 ~,9-vn-70, I~, l1-VII-70,2 ~~, 16-VII-70,2
~ ~,Malaise trap, 7am-7am, F. D. Parker (UCD). Nevada: Clark County,
Charleston Peak, I(yle Canyon, 2200 In, 14-VII-66, 1 if, P. H. Arnaud, Jr. (CAS).
New Jersey: Trenton, 07-VII-07, 1 c! (PAS); Da Costa, 13-VIIJ.·1893?, 1 c!

(FMNII). New Mexico: San Miguel County, 4 Ian south ofCowles at jet. Mora
and Pecos rivers, 2,408 ID, 4-VII-78, 1 c!, T. W. & W. 1--. Davies (CAS);
Cloudcroft, 16-VI-02, 1 d' (PAS); Luna County, 2oo1VIII-55, 1 d', R. R. Dreisbach
(MSU); McKinley County, Quaking Aspen, 6.4 km south Fort Wingate, 2,440
m,9-VII-66, 1 cf, P. H. Anlaud, Ir. (CAS). New York: Tompkins County,
Ringwood Ponds, beech forest, 26-31-VII-79, 1 ~, leg D.I. Bickel (CUIC);
Albany County, Rensselaerville Huyck Preselve, 17..VllI-69, G. and K. Eikwort
(curC); Ulster County, CherrytoWll, 4 mi NNW Kerhonkson, 15-30-VII-71, P.
and B. Wygodzinsky (AMNH); Ithaca, -VII-, I cf, N. Banks (MCZ); Niagara
Falls, 21-IX-13, 1 d',M. C. VanDuzee(CAS); Greene Co., -VI-, I c!, 1 ~ (CMNH).
North Carolina: Ilighiands, 3-VI-57, I c!, W.R.M. Mason (CNC); I-lighlands,
I8-VII-57, I if,1. G. Chillcott(CNC). Ohio: Amherst, -VII-33, 1 d", ..VII-34, 1 if,

VII-36, 1 ~,H. J. Reinhard (TAMU); Amherst, -VII-33, 1 d', -VII-34, 1 d', H. J.
Reinhard (SNOW); Sunnnit County, 22-VII..36, I ~ ~ L. J. Lipovsky (SNOW).
Oregon: Florence, MunselLake, II-VII-51, 1 d', Borys Malkin (CAS); Jackson
County, Medford, 2-VI-56, I c!, R. C. Bechtel (UCD). Pennsylvania: Centre
County, Barrens, I3-IX-72, 1 d', D. D. Wilder (CAS); Pike County, Pecks Pond,
20-VIII-46, 1 d', R. H. Beamer (SNOW); Philadelphia, 18-VI-45, 1 if, C. W.
Johnson (SNOW); Hazelton, 3-VIl,-09, 1 c!, Dr. Dietz (PAS); Montg. County,
25-VI-55, 1 ~,C. w. Johnson (MCZ); Pittsburgh, Guyasuta Run, 06-VII-12, ]
if, 09-VIII-I3, I d', II. Kahl (CMNH); Pittsburgh, IS ..YIII-I5, 1 d', H. Kahl
(CMNH); Lehigh Gap, 06-IX-09, 1 0', 1 ~,C. T. Greene (USNM); Lehigh Gap,
26-VI-03 t 1 if (USNM); Castle Rock, 29-VIII-09, 1 d' (USNM). Rhode Island:
Usquepaug, 20-VIII-70, 1 if, A. Lavallee (UG). Utah: Spring Hollow, Logan
Canyon, 7-VIII-38, 1 0', D. E. andA. T. Hardy (SNOW). Yermont! Garden City,
10-VIII-39, 1 cf', G. F. Knowlton and F. C. Harmston (SNOW); Chittenden,
Rutland, 1-15-VIII-16, 1 ~ (AMNH). Virginia: Falls Church, 30-V-, 1 d",11-VI-,
4 cf'if, 2 ~ ~, 16-VII-, 1 ift 9-VIII-, 1 cf,7-IX-, 1 d', N. Banks (MCZ); Falls Church,



120 Thomas Say Publication.s in Entomology: NEW WORLD PIPUNCULUS

I3 ..IX-, I d', N. Banks (SNOW); Falls Church, 25-VI-17, I if, C. T. Greene,
Lirioderzdron (USNM); Falls Church, 29-VII-17, I c!, C. 11

• Greene, flying
(USNM); Falls Church, 07-VI-I4, 1 c!, R. C. Shannon (USNM); Falls Church,
07-VI-14,1 c!, Wm. Middleton (USNM); Falls Church, 03-X-20, 1 ~, S. A.
Rohwer (USNM); Falls Church, Il-VI-, 1 ~,09-VII .. , 1 c!, N. Banks (USNM);
Falls Church, 13-VII-13, 2 d d, 1 ~,(onepair captured in copula) FredK. Knab
(USNM); Gilles County, Big Mountain, 12-VII-68, 1 0', H. Greenbaum (FSCA);
Glencarlyn, 9-VI-, N. Banks (MCZ); Great Falls, 22-VII-, N. Banks (MCZ); Great
Falls, 20-VII-I3, F. K. Knab (USNM); Pimmit Run, 02-VI-23, 1 d',1. M. Aldrich
(USNM); Chain Bridge, 18-IX-21, 2 cJ if, 1. R. Malloch (USNM). Washington:
Stevens County, 7 mi SE Chewelah, Cottonwood Creek, 6-VII-12, 1 c!, dry ice
Malaise, W. 1. Turner and W. B. Garnett (WSU); Stevens County, 2 mi SE Deer
Lake, 27-28-VII-73, 3 d'd', 1 ~,dryiccMalaise, W. 1. Tumcr(WSU); Whitman
County, 10 mi SW Colton, Steptoe Canyon, 3-VIII·'74, 1 d, 1 ~,illy ice Malaise,
W. 1. Turner (WSU); Pullman, near SCS pond, WSU, 10-31-VII..71, 2 c! c!, W.
1. Turner (WSU); Pullman, Malaise trap, prairie preserve, 18-VIl-68, 1 ~,H. s.
Telford (WSU); Whitman County, Yakawawa Canyon, 7 mi NW Colton, 2,500
ft, 25-27-VI-77, 1 d', Malaise, W. 1. Turner (WSU); Guemes, Id., I3-VII-05, 1 ~,

J. M. Aldrich (USNM). West Virginia: Cheat Mountains, 1 c!, H. H. Smith
(CM1'ffi).

Pipunculus hastatus
UNITED STATES. Arizona: Cochise County, Chiricahua Mountains, 4

VII-40, 1 ~,R. 1-1. Beamer (SNOW); Cochise County, Chiricahua Mountains, 4
VII-40, 1 ~,D.E.Hardy(SNOW).

Pipunculus hertzogi
CANADA. Alberta: Banff~ 20-VI-28, 1 ~ (CAS); BanffNational Park, 13

VII-55, 1 ~ (CNC);Cadomins I8-VII-87, 1 c!(GUE);JumpingpoundCreek,23
VI-62, I ~,25-VI-62, 1 ~,28-VI-62, 1 ~ (CNC); WatertonLakes National Park,
07-12-VII-80, 1 d'(CNC); Wildhay River, 29-VIII-75, 1 d'(CAS). British Colum
bia:Atlin,26-VIT-55, 1 ~,30-Vn..55, 1~, II-VIII-55, I ~ (CNC); Mission City,
01-VII-53,1 d'(CNC);SummitLake,21-VII-59, 1 ~,31-VII-59, 1 d'(CNC);
Terrace, 1-VllI..60, 2 ~ ~ (CNC); Trinity Valley, 21-VII-37, 1 ~ (CNC). Manitoba:
Aweme, 14-21-V-92, 4 d' d'(GUE); Delta Dniv. FId. Sm., OS-VI-85, 2 ~ ~ (UM);
Glenlea Res. Stn., 15-VIII-90D 1 d'(UM); Ninette, 24-V-58, 1 if, IS-VII-58, 1 ~

(CNC); OakHammock~ 6-VIII-85, 1 ~ (UM); Portage LaPraire, 22-V-78, 1 d', 1 ~

(UM); Seven Sisters, 2-IX-87, 1 d(UM); Virden, 3-VII-88~ 1 ~ (INHS); Winnipeg,
27-V-85, 1 0', 2 ~ ~,OL·VI-86, 1 <1', 23-VIII-90, 2 ~ ~,31-VIll-78, I ~, 16-IX-90, I
~,24-IX-90, 1 d, 1 ~ (UM). New Brunswick: KentCounty,22-VII-78, 1 d',26
VTI-78, 1 cf,3I-Vll-78,3 0"0",4 ~ ~,02-vrnp"78,2~~, 16-VIll-78, 1 ~,20..VllI-78,
1 ~,II-IX-78, 3 ~ ~ (CNC). Newfoundland: Goose.Bay, 12-VII-48, 1 ~ (CNC).
North West Territories: Aklavik, 25-VII-31, 1 ~ (CAS); Inuvik, I3-VII-6S, 1 ~

(CNC). Nova Scotia: Shelburne County, 19-20-VII-83, 7 r1 if, I ~ (NS); Victoria
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County, 15-VII-83, 1 rJ', 27-VII-75, 3 ~ ~,5-VIII-77, 1 ~ (FSCA). Ontario:
AIgomaDis1rict,06-V-I0-VI-89,1 rJ', 1 ~,23-V-90, 1 c:f,26-V-90,8 c:f0',6 ~ 5f,31
V-90, 33 rJ'd, 8 ~ ~1 02-VI..90, 3 rJ'rJ', 3 ~ ~,07-VI-92, 1 c:f, 9-Vl-90, 4 d'c:f, 17-VI
90,2 rJd, 1 ~,18-VII-02-VIII-87, 1 ~,22-VII,.89, 1 ~,25-VII-90, 1 rJ,2 ~ 5f,28
Vll-92, 1 o",30-VII..92, 1 c!, 1 ~,02-vnI-89, 1 ~,03-VIII-92, 1 ~,05-VIII-90, 1~,°6-VIII-92, 1 cJ, 17 ~ ~,09-vnI-90, 1 ~,09-VllI-92,3 0"0", 14 ~ ~, 11-VIII-92, 11
~ ~, 13-VllI-92, 7 ~ ~, 16-VIII-92, 2 if 0", 8 ~ ~, 18-VIII-92, 9 ~ ~, 19-VIII-16-1X
89,1 rJ,20-VIII-92,4 ~ ~,23-VIII-92, 1 d,6 ~ ~,24-VIII-92,10 ~ ~,26-VIII-90,

2 do", 1 ~,28-VIII-92, 1 0", 5 ~ ~, 29-VTII-90, 3 o"c:f~4 ~ ~, 30-VIII-92, 1 ~, 02-IX
89,3 0" d, 7 ~ ~,04-IX-92, 1 o"~ 1 ~,05-IX-90, 1 rJ, 7 5f ~,06-IX-89, 3 ~ ~,07-IX

92,2 d'd, 1 ~, 10..IX-89, 1 d, 2 ~ ~, lO-IX-92, 1 rJ', 12-IX-90,4 0' d, 4 ~ ~, 13-IX
92,3 0" e!, 1 ~, 15-IX-92, 1 ~, 19-IX-89, 1 d', 5 ~ ~, 26..IX-90, 1 ~,27-IX-89, 2 rJ cf,

4 ~ ~ (GVE); Brant County, 29-V-58, 1 ~ (GVE); Cochrane District, 22-VI-87, 1
~ (CNC);DufferinCounty,9-IX-84, 1 0" (GUE); Durham County, 15-VIII-91, 1
~,28-VIII-74, 1 ~ (GUE); Essex County, 09-VII-80, 1 ~,31-VII-78, 1 ~,02-VIII

73,1 0" (GUE); Grey County, 08-V-90, 1 dl(CNC);Haldiman-NorfolkRegional
Municipality, 02-VI-56, 1 ~ (CNC); Haldimand-Norfolk Regional Municipality,
15-IX-91 , 1 d'(GUE); Halton County, 21-V..75, 2 ~ ~,24-V-54, 1 rJ',02-VI-78, 10",
17-20-VIT-83,3 e!0',03'-VIII-77, 1 cf, 1 ~ (GUE);HaltonCounty,01-VI-88, 1 ~,

12-VII-88, 1 c!, 1 ~, 10-VIII-88, 1 c!, 18-VIII-88, 16c!c!,3 ~ ~,22-VIII-88, 7 d'd',

17 ~ ~, 27~VIII-88, 1 ~ (RSG); Hamilton-Wentworth Regional Municipality, 27
V-76, 1 ~,31-V-79, 40" 0",29-VII-82, 1 0", 14-VIII-78, 3 0" 0" (QUE); Hastings
County, 8-VII-65, 1 ~ (CNC); I(entCounty, I5-VIII-50, 1 ~, 26-IX,-50, 1 ft., 27
IX-50, 1 ef, 28-IX-50, 1 ~ (GUE); Leeds and Grenville Regional Municipality,
24-VII-63, 2 ~ ~ (CNC); Middlesex County, 29-V-26, 1 if, 15-VII-25, 2 d c!

(CNC); Niagara County, 07-13-VI-88, 1 ~, 17-VIII-84, 2 0" 0" (GUE); Nipissipg
County, -VIII-54, 1 0" (CUIC); Ottawa-Carleton Regional Municipality, 15-V
64,1 c!, 1 ~,25-V-83, 1 rJ,27-V-82, 1 cf,02-VI-66, 1 0",2 ~ ~,05-VI-66,2 ~ ~,09

VI-66, 1 ef, I3-VI-66, 1 0", 15-Vl-66,3 0"0", 1 ~,17-VI-66, 1 ~,19-VI-66,2 ~ ~,21

VI-66, 7 rJ 0", 1 ~,23-VI-66, 15 d' 0", 3 ~ ~,25-VI-66, 7 d' 0", 9 ~ ~, 27-VI-:66, 18 e!

cJ, 9 ~ ~, 29-VI:..66, 230" c!, 13 ~ ~, OI-VII-66, 26 c!c!, 16 ~ ~,03-VII-66, 45 cf d',

9 ~ ~, 04-VII-66, 6 C!C!, 3 ~ ~,05-VII-66,42 o"e!, 9 ~ ~,06-VII-55, 1 o",07-VII-66,
18 clef, 10 ~ ~,09-VII-66,47 d'r!, 7 ft. ~, 10-VII.,84, 1 0", ll-VII-66,35 o"rJ, 10 ~

!f, 13-VII-66, 8 cJcf, 5 ~ !f, 15-VII-66, 69 dc!, 10!f ~, 16-VII-66,3 0"0",2 ~ !f, 17
VII-66, 131 <1'0",31 ~~, 19-VII-66,43 o"e!, 17 ~ ~,21-VII-66, 140"0",8 ~ ~,23

VII-66,62c!d',33 ~ ~,25-VII-66,64o"o",39~ ~,27-VII-66,44d'c!,26~ ~,29

VII-66,22 0" r:f', 11 ~ ~,31-Vll-66, 31 d' 0", 14 ~ ~,04-VIII-66, 60" if, 1 ~,06-VllI

66, 17 0" 0", 8 ~ ~,08-VITI-66, 28 0" 0",20 !f ~,08-VIII-68, 2 ~ ~, 12-VIII-66, 10 cf

0", 5 ~ ~, 14-VIll-66, 9 d' 0", 8 ~ ~, 16-'VIII-66, 9 d'd, 5 ~ ~, 18..VIII-66, 15 e! rJ', 9
~ ~, 19..VIII~68, 1 rJ',20-VIlI-66, 16 do", 4 ~ ~,20-VIII-82, 1 d, 1 ~, 28-VIII-66, 5
0" d, 2 ~ ~, 30-VIII-66, 13 if 0", 2 ~ ~,OI-IX-66, 3 c! 0", 02-IX-82, 1 c!,03-IX-66,
12 do",2 ~ ~,05-IX-56,1 d', 1 ~,08-IX-66,3 cfcf,4 ~ ~,09-IX-82, 1 ~,II-IX-82,

3 ~ ~, 14-IX-82, 5 ~ ~,03 ..X-66, 2 c! c!, 1 ~ (CNC); Ottawa-Carleton Regional
Municipality, 25-VIII-79, 1 ~ (GUE); Parry Sound District, 14-VII-78, 3 rJ' c!
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(GUE);RenfrewCounty~26-V-87, 1 ~ (UM);RenfrewCounty, 19-VllI-30, 1 c!

(AMNH); Renfrew County, 7-VI-61, 1 C!, 1 ~,03-IX-56, 1 d"(CNC);Renfrew
County,02-IX-QS-X-79,1 0", 1 ~ (GUE); Prince Edward County, 10-VII-70, 1 ~,

19-VIII-68, 1 ~ (CNC); Simcoe County, 20-V-82, 1 ef, 14-VII-13, 1 0", 9-VllI-77, 1
ef(GUE);SimcoeCounty,25-V-14, i ef(UCB)~SimcoeCounty, 14-VII-38, 1 ~

(AMNH)~Waterloo County, 03-Q9-Vll-87, 1 ef, 07-13·VIII-87, 1 c!,28-VIII-Q3
IX-87, 1 ~,04-] l-IX-87, 2 d ef, 12-25-IX-87, 1 0", 26-IX-I1-X-87, 1 ef(GUE);
Wellington County, 12-V-84, 1 ~, 16-V-77, 1 ~, 17-V-Ol-VI-92, 12 ef d, 8 ~ ~,

24-V-81, 1 ~,26-V-91, 1 ef,27-V-91, 1 ef,28-V-90, 1cf,30-V-79, 1 ~,30-V-89,3 c!

ef, 1 ~,31-V-81, 1 0",01-VI-74, 1 ~,Ol-VI..90,2 cfef,02-06-VI-92, 1 ~,03-VI-76,

1 d',04-VI-25, 1 ~, 04-VI-90, I d",05-VI-89, 1 cf, 2 ~ ~,06-VI-13, 1 cf',09-12-VI-92,
1 ~" 14-VI-78, 1 c!, 24-VI-14-VII-81, 1 ~, 24-29-VI-92, 1 ~, -Vll-91, 1 0",01-20
Vll-80, 3 def, 01-VJI~90,1 ~, o1-1O-VII-92,2 ~ ~,03-VII-90, 2 efef, OS-VI-89, 1 0",
06..VII~83, 1 ~,06-10-VII-92, 1 ef, 10-Vll-89,3 cfd',3 ~ ~,1Q-17-VII-92,2cf'd', 1
~, 11-13-:Vll-80, 1 cf, 16-Vll-90, 10", 16-vn~92, 1 ~, 17-Vll-92, 1 cf, 1 ~, 14-Vll-89,
5 ~ ~,16-Vll-79, 1 ~,17-VII-78, 1 ~,17-VII-80, 1 cf,2 ~ ~,17-20-VII-92,2 efd',

2 ~~, 18-Vll-90, 1 ~,19-Vll-90, 1d,2 ~ ~,2o-24-VII-92,1 d',22..Vll-89, 1 ~,24

VII-89, 1 0",2 ~ ~,24-VII-92, 1 cf,24-27-Vll-92,2 ~ ~,2S-VII-92, 1 rJ',28-Vll-92,
S c!(/,2 ~ ~,29-VII-91,5~ ~,30-VII-80,1 ~,30-VII-92, 1 d',31-VII-91,3 d"d', 1
~, -VIII-7?, 1 d', 1 ~,01-VIII-92, 1 ~,01-19-VIII-92, 2 ~ ~,02-VIII-89, 1 ~,07

VIII-90, 1 (/,07-VIII-91,2 cf'd, 1 ~,09-14-VllI-81,] ~,09-VIII-91,2 cfcf, IO-VIII
81,2 d"d", 1o-vm-89, 2 cld", 8 ~ ~, 10-VIII-92, 1 if, ID-17-VIII-92,2 rJc!,2 ~ ~,

13-VIII-91, 6 cf'd', 3 ~ ~, 15~VIIl-61, 1 ~, 16-VIII-89, 1 if, 16-VID-91, 2 d'd, 17
VIII-90, 1 0", 17-VIII-24-IX-92,4 d"d',2 ~ ~, 18-VTII-89,2 ~ ~, 19-VIII-79, 1 ef,20

VIII-79, 1 if, 21-Vill-89, 1 cf', 2 ~ ~, 21-Vill-90, 1 if, 1 ~,21-VIII-91, 1 ef, 5 ~ ~,21

VIII-92, 1 d', 22-Vm-QI-IX-83, 1 c!, 23-VllI-77, 1 ~,23-VIII-82, 1c!~ 1 ~,23-VIII

92,2 c! ef, 24-VIII-80, 1 ~, 24=-VllI-89, 1 d", 1 ~,25-VIII-84, 1 d", 28-VIII-74, 1 ~, 31
VIII-89,1 cf, 1 ~, 02-DCa-92, 10 cf', 1 ~ ~, 4-IX-92, 4 d d, 9-IX-92, 1 ~, 12-IX-92, 1
~, 14-IX-92, 3 d (/, 1 ~, 15-IX-92, 1 0', 1 ~, 16-IX-92, 7 d" c1, 3 ~ ~, 17-IX-89, 1 ~,

21-IX-89, 1 ~,26-IX-81, 2 dc!, 30-IX-86, 1 cf,3-X-92, 1 0', 18-X-89, 1 cf(GUE);
York County, 30-V-64, 1 cf(CNC); Hastings County, Chatterton, 22-23-V-68, 1
~ (QUE); Hastings County, Chatterton, 23-VIII-48, 1 ~ (CNC); Cartwright Lab,
23-V11-55, 1 cf, 25-VII-55, 1 (/ (CNC); I-Ioyle, 3-Vll-87, 2 ~ ~ (CNC); Ojibway
Prairie, Res. Windsor, II-VII-80, 1 ~ (GUE); Hardwood Plains, Constance Bay
Rd., 19-VII-67. 1 d'(CNC); Lambton County, Pinery ProvincialPatk, 03-VII-90,
1 d', in long grass, J. Skevington (OUE). Quebec: Abbotsford, 2-VII..36, 1 cf

(CNC);Aylmer,01-VI-24,2 ~ ~,20-VII-24,1 cf,31-VIII-24, 1 d'(AMNH);
Aylmer, 19-V-27, 1 cf,09-VII-26, 1 0', 16-Vll-59,2 ~ ~,17-VII-59, 1 ~,08-VIII-24,

1 ~,(CNC);Beechgrove,21-V-24, 1 0', 29-VI-62, 1 ~,12-VII-59,2~, 14-Vll-S9, 1
cf, 1 ~,15-VII-62, 1 cf(CNC);CottageBeaulieu, 12-VIII-06, 1 cf(MCZ);Cottage
Beaulieu, 14-VllI-06, 1 cf(CNC); GatineauPark, 26-V-54, 1 ~ (CNC); Gatineau,
26-VIII-79, 1 ~ (GUE); Lac Megantic, 22-24-VI-82, 1 ~ (CNC); Hull, 4-VI-23, 1
cf, 06-VI-23, 3 cf cf, 6-VI-65, 1 ~,6-VIII-65, 2 d"cf(CNC);Matapedia, 4-VII-71, 1
~ (CNC);MontOrford, 5-VI-63, 1 ~ (CNC); Montreal, 01-VI..34, 1 c!~ 21-VIII-40,
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1 cf (INHS); Montreal Island, Ol-IX-OO, 1 ~, 08-IX-01, 1 ~ (SNOW); Old
Chelsea, 14-V-90,2 cfc!,2 ~ ~,31-V-65,1 c!, 13-VI-61, 1 ~,16-VI-61, 1 ~ (CNC);
Quyon,08-IX-76,1 cf, 1 ~ (GUE); St. Hilaire, 24-V-06, 1 ~ (CNC). Saskatchewan:
Cypress Hills, 11-VI-39, 1 cf, (CNC); Nipawin, 2-VI-48, 1 ~ (CNC). Yukon
Territories: Dawson, 26-VI-24, 1 d (MCZ); Dawson, 04-VII-49, 1 cf (CNC);
Dawson City, 13-Vll-85, 1 ~ (GUE); Dawson, 29-VII-62, 1 ~ (CNC);Dempster
Highwaykm 72, 23-26-VI-79, 1 ~ (ROM); Dempster Highway, mi40, 01-06
VII-73, 1 ~ (CNC);DempsterHighway, 13-15-VII-81, 1 ~ (CNC);Dempster
HighwaY,km 140.5, 27-29-Vll-80, 1 cf(CNC);DempsterHighway, mi87, 04--08
VIn-73, 1 cf(CNC); LaForceL. 132.20,62.41, 13-VII-60, 1 cf(CNC); Minto
Landing, 4-VII-78, 1 d', 1 ~ (CAS). ENGLAND. Devon: Haytor, Dartlnoof, 09
IX-60, 1 d'(CNC). ITALY. CelIe de Bellino, Piedmont, 11-12-Vll-74, 2 cf if, W.
Baker, Malaise (CNC). RUSSIA. Primorskiy Kray, Ussuriysky Reserve, Field
Station, 03-VII-93, 1 cf, 2 ~ ~,R. A. Cannings. UNITED STATES. Alaska:
Anchorage County, 09-VII-51, 1 0", 24-VII-51, 1 ~ (CNC); Anchorage County,
20-VII-21, 1 ~ (USNM);BristolBay, 20-VIl-52, 2 ~ ~,14-VIII-52, 1 ~ (CNC);
Dalton Highway, mi 32, Gobbler's Knob, 18-VII-85, 2 cf cf, 1 ~ (GUE); Fairbanks
North Star County, 21-VI-48, 1 d', 24-VI-48, 1 cJ, 30-VI-21, 1 ~,04-VII-48, 1 ~

(USNM);FairbanksNorthStarCounty, 10-VII-78, 1 ~ (CAS); Haines County,
17-VII-54, 1 o"(WSU);Matanuska-SusitnaCounty, -VI-44, 12 C:!C:!, 7 ~ ~,-VII

44, 1 cf, 17-VIII-45, 1 ~ (USNM); Matanuska-Susitna County, Matanuska
Glacier Park Resort, Glenn Highway, 30-VII-78, 1 ~ (CAS); Mount McI<inley
National Park, 14-VII-78, 1 if (CAS); Ninilchik, 25-VII-78, 1 ~ (CAS); Nome
County,28-VI-61, 1 ~,05-vn-61, 1 cf, 10-VII-61,2 cld', 16 ~ ~,12-VII-61, 1 ~,13

Vll-61 t 1 ~,14-VII-61, 1 ~, 18-VII-61, 1 ~ (CNC); Southeast Fairbanks County,
07-VI-51, 1 0' (CNC); Southeast FairbankS County, 19-VII-85, 1 ~ (GU'E);
Southeast Fairbanks County, 31-VII..78, 1 d' (CAS); Thane, 09-VII-56, 1 ~

(WSU); Valdez-Cordova County, 07-VII-48, 1 ~ (USNM); Valdez-Cordova
County, 02-VIII-78, 6 cf cf (CAS); WalkerFork CampgrolUld, Klondike Loop D
94.7,TaylorHighway, 07-VII..78, 3 ~ ~ (CAS);Yukon-KoyukukCounty,07
VII-21, 1 ~ (USNM). Colorado: Clear Creek County, 23-VII-61, 1 cf, 2 ~ ~,01

vrn-61, 1 ~,03-vrn-61)2 ~ ~,05-Vm-61, 1 cf,4 ~ ~,06-VIII-61, 1 ~,lO-VIII-61,

2 cf cf, 1 ~ (CNC); Gilpin County, 06-VII-61, 1 c! (CNC); Jackson County, 07
VII-61, 3 cf cf (CNC); Jackson County, Ie. R. 14 & 40,02-.VII-62, 1 cf (MSU);
Larimer County, 28-VII-61, 1 cf, 1 ~,08-vrn-6I, 1 ~ (CNC); Park County, 05-Vll
91, 1 ~,(RSG). Conneticut: Fairfield County, 13-VIII-66, 1 d', 30-IX-5I, 1 ~

(AMNH). Delaware: New Castle County, 28-VIII-73, 1 if, 03-IX-73, 1 cf, I5-IX
73,1 cf(FSCA). Georgia: Rabun County, 16-VII-57, 1 0', 01-VIII-57, 1 c!, 1 ~

(CNC). Idaho: Fremont County, 25-VI-88, 2 if d", 3 ~ ~ (TAMU); Kootenai
County, 29-VIII-81, 1 cf (CAS); Latah County, 2o-27-VIII-69, 1 ~,22-28-VIU

69, 1 ~ (WSU); Latah County, (USNM). Illinois: Adams County, 26-VI-88, 1 cf~

24-VII-69, 1 0' (INHS); Boone County, 15-VII-69, 1 cf (INRS); Champaign
County, I2-IV..77, 1 0', 1 ~,I8-IV--77, 1 ~,20-N-65, 1 d',23-IV-25, 1 ~,25-N-19,

1 cf,02-V-69,4 cJc!,2 ~ ~,03-V-65, 3 cfO', 10-V-14, 1 cf, 09~VI-15, 1 ~,17-VI-41,
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2 O'd', 20-Vl-15, 1 ~,30-Vl-15, 1 ~, 30-VI-25, 2 cfd', 12-VTI-82, 1 0', 14-VII-46, 1 0',

20-VII-15, 1 ~,06-VIII-14, 1 cf, 24-VIII-15, 1 ~,28-VIII-15, 1 cf, 1 ~ (INHS);
Champaign County, 2Q-26-V-79, 3 ct d"(GUE); Champaign County, 03-V-53, 1
0"(CNC);CookCounty,05-V-74,1 cf, 19-V-72, 1 d", 1 ~,20-V-71, 1 ~,29-VI-74,

1 0", 13-VIII-72, 1 0", 26-IX-71, 1 ~ (FMNH); Cook County, 23-V-1897, 1 ~

(USNM); COOkCOWlty, 25-VII-, 1 ~ (MCZ); DuPage County, 29-IV-74, 1 ~,02

V-74, 1 ~,06-V..74, 1 cf, II-V-71, 1 ~, I4-V-74, 1 ~, 16-V-72, 3 ~ ~, 17-V-74, 1 ~,

18-V-70, 1 0", 1 ~,21-V-72, 1 ~,21-V..74, 1 ~,22-V..74, 1 ~,25-V-72, 1 ~,26-V-71,

1 ~,22-VI-70, 1rJ,22-Vl-72, 1 cf,25-VI-70, 1 cf, 1 ~,29-VI-74, 1 o",03-VII-74, 1 rJ,
16-IX-71, 1 cf, 16-IX-72, 1 ~,24~IX-7I, 1 d', 30-IX-7I, I ~,06-X-7I, 1 ~,09-X-72,

1 0", 13-X-72, 1 ~ (FMNH);EffmghamCounty,27-VII-76, 1 ~ (INHS);Fayette
County, 19-VI-91, 1 ~ (INHS); Fayette County, 25-VII-72, 1 ~ (FSCA);
Henderson County, 30-VIII-89, 2 d' 0', 3 ~ ~ (INHS); Iroquois County, 15-V-77,
1 ~ (INHS); Jo Daviess County, 07-VII-17, 2 0' d' (INHS); Kane County, 01-IX
73,2 0' o"(FMNH); Lake County, 19-IX-75, 1 c1 (INHS); Macon County, 23-V
83, 1 ~,29-IX-84, 2 0" cf(FSCA); Macoupin County, II-V-16, 1 ~,09-VII-69, 1
d'(INHS); Mason County, 16-IV~77, 26 d"d', 5 ~ ~,05 ..VI-18, 1 ~,09-VI-76, 1 d',

13-VI-76,1 o",06-12-VII-79, 1 0", I8-VIII..79, 1 ~,30-VIll-17, 1 ~,31-VllI-79, 1 cf,

1 ~,07-IX-79, 1 cf,2 ~ ~ (INHS);McHenryCounty,02-V-13~1 o",06-V-13, 1 d',

07-V-04, 1 ~, 16-V-08, 1 0", 17-V-1897, 1 ~, 20-V-08, 1 ~,20-V-09, 2 ~ ~,22-V-08,

1 Cf, 10-VI-I896, 1 0", 12-VI-09, 1 ~, I7-VII-1896, 3 o"d", 1 ~,29-VII-1895, 1 0", 1
~,08-VllI-1895,2 ~ ~,10-vrn-1895~ 1 ~, 12-VIll-I895, 1 o",30-VllI-1894, 1 ~,no

data, 2 ~ ~ (INHS); McHenry County, 24-V-09 1 1 0", 28-V-09, 1 ~ (ANSP);
McHenry County, 17-IX-1895, 1 d'(USNM); Ogle County, 24-31-VII-79, 1 ~

(INHS);PiattCounty,01-V-15,1 cf, 1 ~,09-V-15,2 d"cf, 1 ~,20-V-I5, I rJ,20-V
69, 1 ~,28~VI-14, 1 d'(INHS);PiattCounty,02-V-64, 1 o"(UCR);PikeCounty,
18-VII-89, 1 0" (INHS); Putnam County, 10-VII-84, 1 r:! (!NIlS); Shelby County,
11-VII~89, 1 0" (INliS); Tazewell County, 31-VII-04, 1 0" (INHS); Vermillion
County, 15-18-N-77, 2 d'r:!, 18-20-N-77, 1 ~,21-22-IV-77, 1 d" 22-25-N-77, 6
0" d', 26-27-IV-77, 2 o"cf, 2 ~ ~,28-29-N-77, 2 d'cf, 4 ~ ~,29-IV-02-V-77, 3 O'd',

2 ~ ~,06-V-77, 10", 11-V-77, 2 o"d',29-V-69, 1 if, 01--06-VI-77, 1 cf,29-VI-77, 1 d',

5 ~ ~,06-VII-?7, 2 d' 0",08-VII-77, 3 r:! 0', 13-VII-77, 2 cf 0', 15-Vll-77, 1 0", 20-VII~
77, I 0", 21-VII-36, 1 ~,25-VII-77, 1 O'(INHS); Vermillion County, 05-V-64, 1 ~

(UCR); Warren County, Ol-IX-43, 1 ¥ (USNM); Whiteaide COlUlty, 02-IX-89,
5 d' 0" (INHS); Woodford County, 13-VI-78, I ~ (INHS); no data, 5 0' rJ, 7 ~ ~

(INI-IS); no data, 1 0" (AMNH); no data, I ~ (I(SU); no data, 1 ~ (SNOW).
Indiana: Elkhart County, 1 O'(MCZ); LaPorte COlUlty, 29-VI-15, 1 ~ (USNM);
Porter County, 09-VII-54, 1 d(CNC); Posey COWity, 02-VIII-67, 5 ~ ~,03-VIII

67, 1 ~ (CAS); Tippecanoe County, 30~IV-15, 2 ~ ~, 04-V-, 1 cf, 09-V-16, 2 d'if,

4 ~ ~,10-V-15, 1 ~,10-V-16, 1 cf, 1 ~, II-V-15, 1 d', 1 ~, I5-V-17, 1 d', I5-V-18, I
~, 16-V-17,2d'd',28-V-, 1 ~,05-VI-16, I ~,07-VI-15, 1 ~,23-VI-, 1 ~,03-vn-I5,

3 5? ~,04-VII-16,2 ~ ~,06-VII-I5, 1 ~,07-VII-, 2 d'O', Il-VII-, 2 d'd', 12..Vll-, 1 d',

15-VII..16, 1~, 16-VII-15, 1 d',2 ~ ~,21-vn-,1 0", 22..VlI-15,6 ~ ~,23-vn-, 1~,

24-Vll-16,2d'O', 1 ~,24-VII-, 1 o",03-Vill-15, 1 ~,06-VIll-15, 1 ~,22-vm-16, 1~,
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24-VIII-15, 1 ~,24-VIII-15, 1~, 13-X-, 1 d'(USNM);TippccanoeCounty,25
VII-22,2 0" 0", 27-VIII-25, 1 o"(CNC); Tippecanoe County, 23-VIII-75, 1 d'CUG);
Vigo County, 09-V-43, 1 ~ (SNOW). Iowa: BremerColmty, 09-X-70, 1 ~ (KSU);
County 77, 23-VIl-39, 1 ~ (INHS);County88,22-V-39, 1 d'(SNOW);Henry
County, 30-IV-33, 1 ~,31-X-33, 1 0" (SNOW); Polk County, 15-V-SO, 2 0" d'

(MSU);StoryCounty, I1-V-28, 1 ~,10-VII-47, 1 ~, 13-VII-47, 1 d', 1 ~,29-VII

47, 1 ~,no date, 1 d'(CNC); Story County, 07-V-49, 1 0", 09-V-49, 2 d'd', 19-V
49, 1 ~,20-V-49, 1 d',2 ~ ~,22-V~49, 1 ~,23-V-49, 1 ~,28-V-49, 1 ~ (WSU);
Story County, 29-V-40, 1 ~ (SNOW); Story County, 02-V-55, 2 ~ ~, 03-V-55, 1
~, OS·V-49, 5 ~ ~, 06-V-49, 1 ~, 13-V-49,2 d' c:f, 1. ~, 14-V-50, 3 0"0', 3 ~ ~, IS-V
50,20'0", 16-V-49, 1 if, 18-V-5I,3 d'c!, 15 ~~, 19-V-Sl,2 ~ ~,21-V-Sl,2~~,

22-V-51, 7 ~ ~, 23-V-51, 1 0", 23-V-53, 2 o"c!, 24-V-51, 1 ~,04-VI-54, 1 ~, 28-VI
52,1 0", 24-VIII-52, 40"0", 1 ~, 16-IX-52, 1 ~, OI-X-53, 3 0" 0",2 ~ ~, 05-X..53, 1 0",

12-X-54,1 d',20-X-50, 1 d'(MSU);WoodburyCounty,02-VI-?39, 1 d',04-IX
39, 1 ~, no data, 1 d' (AMNH). I(ansas: Anderson County, 31-VIII-40, 1 ~

(SNOW); Chase County, 30-IV-65, 2 0" o"(KSU); Decatur County, 27-VI-13, 1
0"(KSU); Douglas County, 18-N-46, 1 c!, -IV-, 1 ~,09-V-40, 9 c! d', 1 ~, 12..V-40,
1 0", 07-VI-57, 1 0", 24-VIII-86, 1 d', -VIII-, 1 c!, 02-X-66, 1 d', no date, 1 ~

(SNOW); Douglas County 28-IV..56, 3 c! 0', 08-VI-22, 1 0' (CNC); Douglas
County, -V-54, 1 o"(UCB); Douglas County, 13-V-63, 1 ~, I1-Vll-65, 1 ~ (KSU);
Douglas County, 15-V-39, 1 ~ (USNM);Douglas County, 28-V-1896, 1 cf,12
VI~1900, 1 d', 17-VI-1897, 1 if, lO-VII-1899, 1 ~ (CMNH); Douglas County, 31
VIII-41,2 ~ ~~26-IX-38,1 d', 1 ~ (SNOW);DouglasCounty,03-VII-59, 1 c!
(VCR); Franklin County, 67, 1 ~ (KSU); Labette County, 25-IX-66, 7 ~ ~

(KSU); Leavenworth County, 02-V-6S, 3 c! <:1, 5 ~ ~ (KSU); Leavenworth
County, 06-V-39, 1 if, 2 ~ ~, I1-V-40, 60" 0', 6 ~ ~ (SNOW); Miami County, 14
VI-48, 1 ~ (SNOW); Miami County, 24-IX-67, 1 ~ (KSU); Pottawatomie County,
12-N-67, 1 0",3 ~ C?, 14-IV-67, 10", I6-IV-67,32 0'c!,20 ~ ~, 17-IV-67,6 ifc!, 18
N-67,2cf<:f,28-N-30, 1 cf,09-V-58, 1 ~,20-V-66, 1 d',20-V-78, 1 ~,31-VII-04..
VIII-78,1 if, 05-09-VIII-78, 1 if, 1 ~ (KSU); Reno County, 07-IX-38, 1 c!
(SNOW); Riley County, 20-IV-64, 3 cf if, 2I-IV-63, 1 ~,21-IV-64, 1 if, 6 ~ ~, 22
IV-64, 2 if ef, 2 ~ ~,22-IV-6S, 1 if,23-IV-85, 1 O',24-IV-64, 1 ~, 27-IV-59, 2 ~ ~,

29-N-82,1 if,30-N-65, 1 if, 09-V-64, 2 ifc!,26-V-63, 1 if, II-VI-58, 1 ~, 14-VI-62,
1 if, 19-VI-59, 1 ~,29-VI-62, 1 c!,30-VI-63,2 c!c!, 1 ~,Ol-VII-62, 1 ~,04-vn-62,

1 ~, 13..vn-59, 1 ~,31-VII-63, 2 ~ ~, 01-VIII-63, 1 ~,03-VIII-62, 1 <:1,04-VllI-62,
1 0", 1 ~, 16-VIII-64, 1 cJ4, 2 ~ ~, 17-VIII-62, 1 c!, 2 ~ ~, 18-VIIl..62, 2 ~ ~,02-IX

64,1 cI', 13-IX-62, 1 ~,05-IX-64, 1 cI', 10-IX-64,4c!cf,6 ~~, 12-IX-64,2 ~~, 14
IX-64,3 efef, 1 ~, 15-IX-62, 1 ~,23-IX-63, 1 ~,26-IX--63,2 d'<:1, 1 ~,28-IX-63, 1
ef(KSU);RileyCounty,03-V-66,1 cf, 1 ~ (MSU);RileyCounty, 14-V-61, 1 d'

(WSU); Scott County, 26-VII-66, 5 if if, 1 ~ (KSU). Kentucky: 26-28-VI-85, 1 c!
(INHS);BourbonCo.,24-N-73,2 dc!,2 ~ ~,02-09-VII-74,1 <:1, 1 ~,09-16-VII

74,1 c!, 1 ~,30-VII-ol-VIII-74, 1 d',06-14-VllI-74,2 d'ef, 14-20-VJII-74, 1 d',2D
27-VIII-74, 1 0",2 ~ ~,03-10-IXoQ74, 1. 0", 10-17-IX-74,2 ~~, 17-24-IX-74,2 c!c!,
1 ~,26-IX-ol ..X-74, 2 d' cI', 3 ~ ~,OI-08-X-74, 1 ~,08-15-X-74, 1 c!, 2 ~ ~ (UK);
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Breathitt Co., 08-VI-72, 1 cf(UK); Hardin Co., 14-22-VllI-75, 1 o"(UK); Chris
tian Co., 11-Vll-72, 1 ~ (UK); Union Co.~ 25-VII-72, 1 ~ (UK); Breckimidge Co.,
24-VII-72, 1 ~ (UK); TaddCo., 12..VII-72, 1 ~ (UK); Caldwell Co., 07-12-VI-73,
1 ~,06..vn-73, 1 d', 1 ~,13-16-VTI-73, 1 cf,2 ~ ~ (UK);Ne1sonCo.,23-26~VI-70,

1 ~,08-15-VIII-70, 2 ~ ~,31-VIII~06-IX-70, 1 ~, 14-20-IX-70, 3 ~ ~ (UK);
Fayette Co., 21-N-74, 1 ~,21-28-IV-73, 1 ~,23-27-IV-71, 1 0', 1 ~,28-N~74, 1 rf,

28-30-W-75,4 ~ ~,Ol--05-V-75,13 ~ ~,02-V-72,4 ~ ~,03-V-72, I ~,04-V-72,2

~ ~,04-17-V-73,3 ~ ~,05--o8-V-75,3 ~ ~,06r-V-72, 1 ~,07-11-V-71,2 ~ ~,08

12-V-75, 6 ~ ~, lO-V-72, 1 cJl, 7 ~ ~, I1-V-72, 1 ~, 11-14-V-71, 1 ~, 12-15-V-72,
2 cfd',4 ~ ~,12-16-V-75,3~ ~,15-19-V-72,1 d', I ~,16-V-71,2 ~ ~, 17-21-V
73, 1~, I8-V-73, 1 ~,21-V-72, 1 ~,01-o3-VI-70, 1 ~,04-06-VI-70,3 ~ ~,07-o9

VI-70, 2 ~ ~,07-10-VI-73, 8 ~ ~, 09-12-VI-75, 1 ~, ID-l1-VI-73, 1 ~, ID-12-VI
70, 1 ~, 11-12-VI-73, 1 ~, 11-14-VI-71, 1 ~, 12-14-VI-73, 7 ~ ~, 12-16-VI-75,2 ~

~, 14-17-VI-73, 7 ~ ~, 16-18-VI-70,3 ~ ~, 16-20-VI-75, 8 ~ ~, 18-21-VI-71, 1 ~,

2Q--23-VI-75,2 ~ ~,21-24-VI-71,2~· ~,23-25-VI-73, 1 ~,25-28~VI-71, 1 ~,25

30-VI..73, 1 ~,0I--07-vn-7I, 1 ~,06-VII-73, I ~,08-11-vn-7I,2 ~~, Il-VII-73,
1 ~, 11-13-Vll-70, 7 ~ ~, lI-14-Vll-75, 1 if, 11-15-Vll-73, 7 ~ ~,15-18-VII-73,

2 ~ ~, I7-2I-Vll-70,3 efo",2 ~ ~,20-23-VII-71,1 ~,20-23-VII-73,5 ~ ~,23-29

VII-73,3 ~ ~,2S-27-VII-70,1 ~,25-28-vn-75,2 ~ ~,28-30-VII-70, 1 cl, 1 ~,28

3I-VII-75,1 !F, 02-o9-VIlI-73, 8 ~ ~,08-1S-VITI-70, 1 cf, 1 ~, 08-11-VIII-75, 1 ~,

09-13-VITI-71, 1 ~, 09-13-VITI-73, 7 ~ ~, l1-I4-VllI-70, 3 clef, 7 ~ ~, II-I5-VITI
75, 1 ~, 13-VITI-73, 1 ~,I3-15-VITI-73, 10 ~ ~, 15-17-Vill-75,S ~ ~,17-I9-VIII

73,1 cf,3 ~~, 17-20-Vill-71,2 ~~, 19-22-VIII-73,2 ~~, 19-22-VllI-75,3 ~~,

22-25-VITI-75, 2 ~ ~,22-26-VIn-73,3 cfc/,4 ~ ~,23-26~-VIII-70,1 cf, I ~,25-29

VIII-75,2 ~ ~,26-29-VIlI-73,1 d",2 ~ ~,29-31-vnI-73,2 ~ ~,29-VIlI-08-IX-75,

1 ~,01-06-IXu-73, 3 ~ ~, 06-09-IX-73, 2 d' C!, 2 ~ ~,07-13-IX-71, I ~,09-IX~73J

10", 1 ~,09-14-IX-73,S clef, 8 ~ ~,14-20-IX-70,2 ~~, 14-22-IX-73, 13 clcl, 11
~ ~,15-19-IX-72,9 ~ ~,I7-21-IX-7I,2 ~ ~, I9-IX-72,3 cfd\ I9-2I-IX-72,6 ~

~,20-IX-72,1 if, 1 ~,21-24-IX-71,4 ~ ~,2I-25-IX-72,6 ~ ~,22-30-IX-73,4 cf

if, 16 ~ ~, 24-IX-04-X-71, 2 ~ ~,25-27-IX-71, 3 ~ ~,27-IX-02-X-72, 1 ~,29

rx-06-X-75, 1 ~,OI-06-IX-73,3 ~ ~,06-13-X-75, 1 ~,06-I7-X-73,3 ~~, 17
22-X-73, 1 ~ (UK); Jessamine Co., 30-V-04-VI-74, 2 d' c!, I ~,04-06-VI·74, 2 c!

c!, 1 ~,06-11-VI-74,5 C!C!, 1 ~, 11-13-VI-74, 1 ~, 13-18-VI-74,2 ifcf,03-Q9ooVII
74, 2 ~ ~,09-II~vn-74, 1 ~, 15-18-VII-74, 1 d',22-30-VIlI-74, 1 if. 1 ~, 06-IX-15,
I ~,07-14-IX-74,3 cld',4 ~~, 12-19-IX-74,4 c/d', 14-19-IX-74,6 ~ ~,19-26

IX-74, 6 c/ cf, 2 ~ ~,26e-IX-03-X-74, 1 cf, 5 ~ ~,03-10-X-74, 4 cl d", 10 ~ ~ (UK);
BullittCo., 7-1 I-VII-70, 1 cf(UK).Maryland:MontgomeryCounty, I3-IX-74, 1
if, I ~ (DeD); Prince George's County, 08-V-27, 2 c! c!, 02~X-14, 1 ~ (USNM);
Prince George's County, 25-V-65, I cf, 21-VI~65, 1 ~ (CNC); Prince George's
COWlty, 17-IX-64, I if, I9-IX-64, I ~,24-IX-64, 1 cf,26-IX-64, I ~, 27-IX-64, 3 cf

c!, 2 ~ ~ (CAS). Massachusetts: Auburndale, I3-VIII-, 1 c! (ANSP); Essex
County, 23-IX..08, 1 d'(ANSP);I-IampdenCounty, I9-V-16, 1 c!,27-V.. I6, 1 ~

(MCZ); Hampshire County, lS-V-69, 1 d', 29-V-71, 1 cf, 07-VII-71, 1 d'(UG);
Middlesex County, 22-VII-22, I ~ (MCl); Norfolk County, 23-VI-II, I cf,08-
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VII.. , 1 cf (MCZ). Michigan: Allegan County, 25..VI-38, 1 ~ (USNM); Barry
County, 15-VII-60, 1 ~ (MSU); Bay County, IO-VII-73, 1 d, 1 ~ (MSU);Bay
County, 02-VI-40, 1 d (USNM); Cheboygan County, 05-VII-34, 1 cf (SNOW);
Cheboygan County, 09-VII-31, 1 ~ (USNM); Dickinson County, 07Q VI-83, 3 d

cf,09-VI-83, 1 ~,21-VI..84, 1 ~,14-VII~83, 1 ~,19-VII-84, 1 cf,20-Vll-83, 1 c!, 1 ~,

24-VII-83, 1 ~, 18-VIII-84, 1 d'(MSU); Eaton County, 30-V-41, 1 ~ (USNM);
Eaton COWIty, 17-VIII..81, 1 ~ (MSU); Genessee County, 20-lX-56, 1 ~ (MSU);
IIillsdale County, 21-V-60, 2 d' d', 4 ~ ~ (MSU); Ingham County, 17-V-36, 1 ~,

18-V-36,1 c!, 19-V-36,2 dr:!', 19-V-41, 1 ~,20-V-37, 1 ~,26-V-39, 1 ~,02-VI-37,

1c!,25-VII-41, 1 ~, 04-VllI-41, 1 ~,04-VllI-42, 1 ~,07-VIII-41, 1 ~, 19-IX-36, 1 !?
(USNM); InghamCounty, 07-V-38, 1 c!, 14-V-37, 1 cf, 17-V-36,2 ef, 17-V-71, 1 ~,

18-V-36,1 c!,25-V-38, 1 ~,29-V-39, 1 ~, 16-VI..37, 1 ~, l1-VII-37, 1 0", 22-VII-41,
1 d', 01-VIII-48, 1 ~, 04-VIII-41, 1 c!, 1 ~,20-Vm-58~ 1 r:!',22-IX-36, 1 c!(MSU);
Ingham COlUlty, 16-V-65, 1 ~ (FSCA); Isabella County, 25-V-42, 1 0", 10-VII-42,
1 ~ (MSU);Kalamazoo County, 25-VI-70, 1 0", oI-VII-70, 2 ~~ 02-VII-57, 1 d',03..
VII-57, 10", 1 ~,07..VII-57, 1 d', 1 ~, 12-VII-72, 1 0",21-Vll-61, 1 ~,22-vn-63, I 0",

28-Vll-63, 1 ef,29-Vll-63, 1 ~,O1-VllI-63, 1 0",02-VllI-63, 1 ~, 04-VIII-61, 1 ef,04
VllI-82,1 0",07-VllI-59, 1 ~,09-VllI-60~ 1c!, 12-VIII-60, 1 0", 14-VIII-64, 2 ~ ~, 16
VIII-64, 1 ~, 22-VIII-64, 1 ~ (MSU); Kent County, 05-V-38, 1 ~,07-V-38, 1 c!, 17~
V-59, 1 d,09-VIII-37, 1 c!, 24-VIII-37, 1 cf, 13-IX-37, 2 c! 0",3 !? ~, I5-IX-37, 1 ~

(MSU); Lake County, 25-VIII--60, 1 ~ (MSU); Lapeer County, 30-V-37, 1 ~

(MSU); Lapeer County, 05-VII-42, 1 0", 1] -VIII-46, 1 c! (USNM); Marquette
County, 08-VII-81, 1 ~ (MSU); Mason County, 12-VII-38, 1 cJ (MSU); Midland
County, 05-11-VI-61, 2 o"d', 22-VI-42, 1 0",24-VI-42, 1 d, 01-VII-41, 1 ~,03-VIT

35, 1 ~, 03-Vll-42, 1 o",05-VTI-44, 1 ~, 07-VII-42, 1 0', I2-16-Vll-60, 1 0',17-27
Vll-60,1 0",25-Vll-45, 1 d',04-VllI-57, 1 d',22-VIll-42, 1 cf, 1 ~, 06-IX-41, 1 ~, 14
IX-56, 1 ~, 15-IX-44, 1 0", 05-X-59, 1 O'(MSU); Monroe County, 18-V-48, 1 c1

(MSU); Mountmorency County, 20-VII-42, 1 c! (USNM); Oceana County, 14
VII-42, 1d'(USNM);OsceolaCounty, 16-V-71, 1 cf,23-V-58, 1 cf,24-V-41, 1 ~

(MSU); Saginaw County, 01-VI-40, 1 ~ (MSU); Saginaw County, 01-VI-40,2 c!

c! (USNM); St. Joseph County, 31-V-41, 1 ~,29w-VIII-34, 1 ~ (USNM); St.
JosephCounty,02-IX-73,1 o"(CAS);SchoolcraftCounty,08-VI-60, 1 ~,24-VI

60,2 d' ef(MSU); VanBuren County, 15-VIII-72, 1 0", 4 ~ ~, 17-VIII-71, 1 ~, 17
VIII-72, 1 ~ (MSU); Washtcnaw County, 19-V-39, 1 ~ (SNOW); Wayne
County, 10-VII-61, 1 d'(USNM);GrandRapids, 12-VII-37, 1 c!(MSU);East
Lansing, I7-V-36, 1 c!(USNM). Minnesota: Clay County, 5-V-80, 1 d",2I-V-71,
1 c!,22-V-80, 1 ~,24..V-80, 1 0", 29-V-80, 4 ~ ~,02-VI-70, 1 ~, 19-VI-75, 1 c!,07
Vll-85,2 ~ ~, 10-VII-83, 1 ~~ IS-VII-76, 1 ~,02-VIII-82, 1 c!,04-VIII-77, 1 ~, 10
VllI-75,2 ~ ~,18-VllI-78,1 ~,19-VIII-72, 1 ~,24-VIII.-73, 1 ~,24-VllI..78, 1 d,26
vm-72, 1 ~,28-VIII-78, 1 ~,29-VIII-77, 1 d',06-IX-70, 1 d',09-IX-80, 1 ~, 10-IX
80, 1 ~,16-IX-72, 1 0"(UCB);ClayCounty,30-V-71,2 ~~, 10-VI-74, 1~, 16-VI
74, 1 ~,23-VI-70, 1 ~,28-VI-70, 1 c!,30-VI-70, 1 ~,01-VII-70, 1 0", 12-VII-79, 1 d',
15-VII-79, 1 ~,21-VII-78, 1 d',24-Vll-71, 1 cl', 1 ~,23-vnI-78,2 ~ ~,24·,VllIoI78, 1
~,25-VIII-78, 1 ~,26-vm-80,2 ~ ~,28-VIII-71,3 d'c!,29-VIII-71, 1 ~,31-VIII-78,
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1 ~,01-IX-71~ 1 ~,03-IX-71,2 ~ ~,06-IX-70, 1 ~,08-IX~71, 1 d',09-IX-70, 1~,
18-IX-70,1 (/, 19-IX-70, 1 ~,22-IX-70, 1 ~ (CAS); Eaglesnest, 23-VI-59, 1 ~

(INHS); Hennepin County, 24-IX-39, 2 (/ d', 3 ~ ~ (SNOW); Hennepin County,
24-IX-39, 1 ~ (USNM); IIouston County, 28-V-39, 2 (/ cf (MSU); Itasca
County, II-VI-37, I ~ (WSU); Otter Tail County, 17-VII..74, 1 d' (CAS);
Wasela, 13-vm-49, 1 (/, 15-vm-49, 1 d',26-VllI-49, 1 ~ (WSU). Missouri: Barry
County, 10-VlII-92, 1 ~ (RSG);BaI1onCounty, 15-V-31-VII-92, 1 d',Ol-VIII
07-IX-92,1 d', 2 ~ ~ (RSG); Boone County, 02-V-71, 1 ~, 28-V-69, 2 d' c!,2 ~,24~

VI-68, 12-VII-69, 1 ~,08-VnI-72,4 0"0",4 ~~, 15-VIII-72, 1 ~,22-IX-68, 1 ~,26

IX~67, 1 ~,27-IX-91, 1 ~,31-X-91, 1 o"(UM);BooncCounty, 18-V-70,2 (/0",3
~ ~,19-V-70, 1 ~,20-V-70, 1 ~,07-VI-70,2 ~ ~,08-VI-70, 10", 10-VI-69,2 o"c!,

30-VI-70,1 o",09-VII-70,3 0"0", 1 ~J Il-Vll-70, 1 o"~ 16-Vll-70, 1 ~,20-VII-70,2d'

if, 1 ~,07-IX-69, 1 d'(UCD); Boone County, 30-V-08-VI-92, 1 if, 2 ~ ~~ 09-13
VI-92, 2 dd', 14-23-VI~92, 11 0" if,4 ~ ~,24-30-VI-92,1 d', 3 ~ ~, 05-12-Vll-92,
3 cJic!, 13 ~~, 13-8-VII-92,3 0"0",5 ~~, 19-25-VII-92, 10", 7 ~ ~,09-17-VIII

92, 2 ~ ~, 18-23-VIII-92, 1 ~, 24-30-VIII-92, 1 d'(RSG); Buchanan County, 06
29-VI-92, 2 ~ ~,23-25-vm-92, 3 d'd', 1 ~ (RSG); Callaway County, 09-X-91, 1
d', (UM); Cooper County, 04-07-VII-91 , 2 d' d', 2 ~ ~,01-05-VIII-91, 2 ~ ~, 28
VIII-07-IX-91,2 ~ ~,(RSG);HoltCounty,l7-N-68, 1 d', 13 ~ ~,21-IV ..68, 12 ~

~,25-N-68,2 ~ ~,26-IV-68, 1 ~,27-IV-68, 1 d',32 ~ ~,29 ..N-68, 1 ~,01-V-68,2

~ ~,02-V-68,2o"d', 7 ~ ~,03-V-68, 1 d',06-V-68, 1 ~,07-V-68, 1 ~,09-V-68, 1 d',

2 ~ ~, 13-V-68, 5 ~ ~, 16-V-68, 1d', 19-V-68, 1 ~; 01-VI-68, 1 ~, 15-VI~68, 1 ~,20

VllI-68, 1 ~,21-X-68, 1 ~ (UM);JacksonCounty, 13-V-22,2 ~ ~,-IX.., 1 ~,-X

) 1 ~ (USNM); Lafayette County, 14-21-VIII-91, 1 ~,4-11-IX-91, 1 ~, 18-IX
19-X-92, 2 ~ ~ (RSG); Lawrence County, 04-N-68, 1 ~ (UM); Lincoln County,
10-14-IX-92, 1 ~ (RSG); Marion County, 08-D9-IX-39, 1 d'(INHS); Pemiscot
County, 05-11-Vll-92, 1 d'(RSG); St. Louis County, 30-IV-04, 20' d', 01-V-04, 1
if (USNM); Vernon County, 02-VI-62, I ~ (FSCA); Wayne County, 14-VII-69,
1 d', ll-X..68, 2 ~ ~ (eNC); Boone County, McBaine, 29-IX-74, 1 d',OI-VIII
(UM); Athens, 07-V-16, 1 d' (DSNM). Nebraska: Lincoln County, 24-VI-6I, 1 ~

(CAS). New Hampshire: Coos County, 25-30-VI-, I ~ (MCZ); Grafton County,
no data, 1 d' (SNOW); Grafton County, 04-VII-08, 1 d' (ANSP); Strafford
County, 01-VII-81, 2 ~ ~ (CNC). New Jersey: Burlington County, 05-Vr-65, 1 ~

(AMNH); Burlington County, 14-IX-, 1 d', 1 ~ (MCZ); Forest Hill, ..X-, 1 ~

(AMNH); Mercer County, 05-V-05, 1 ~ (ANSP); Mercer County, 24-IX-41, 1
~, 25-IX-41, 1 d'(MCZ); Waverly, -VI-, 1 ~ (AMNH). New Mexico: Sandoval
County, 25...VI-73, 1 c!(OSU); Sandoval County, 01-VII-41, 1 d'(SNOW). New
York: no data, 1 d'(CUIC); Cornell D., lot. 109, sub.12, 1 ~,lot295, sub., 1 ~

(CUIC); Cattaraugus County, 14-VI-13, 1 ~ (ROM); Cattaraugus County, 19
Vll-14, 1 ~ (CAS); Delaware County, 12-VIII..75, I d"(CUIC);LongIsland,27
VI-2I, 1 ~ (UM); Erie County, 16-VIII·J4, 1 0", 23-VIII-25, 1 ~,03-IX-I7, 2 d'd'

(CAS); Monroe County, 19-V-16, 1 d", 1 ~ (c'ule); New York City?, 1 d'
(USNM);NewYorkCity,23-IX-62, 1 ~ (CAS); Niagara County, 17-V-14, 1 d',

30-V-23, 1 ~ (CAS); Onondaga County, 08-V-68, 1 cf' (FSCA); Orange County,
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11-VII-28, 1 cf, 1 ~ (AMNH); Queens County, 04-VII-85, 1 ~ (SNOW);
Rensselaer County, lI-22-VII-66, 4 c! c!, 5 ~ ~,(AMNH); Schuyler County,
14-VII-71, 2 c! 0" (CUIC); SphaeriumBrook, 14-IX-24, 1 ~ (cmC); Silver Lake,
16~VII-22, 1 0",01-VIll-26, 1 ~ (CAS); Sullivan County, 23-26-VlIl.. 12, 1 ~

(AMNH); Tompkins County, 07-V-1896, I ~, 15-V-I5, 1 c!, 20-V-13, 1 c!,31-V

69, 1 ~,29-VI-1894, 1 ~,-VII-, 1 ~,04-VIl~79, 1 ~,07-Vn-03~ 1 ~,-VIII-, 1 d, 1 ~,

08-VllI-03, 1 ~,15-VllI-35, 1 ~,15-VllI-70, 1 ~,19-VllI-66, 1 ~,16-IX~79, 1 ~, 12
X-69, 1 ~,no data, 1 ~ (CUIC); Tompkins County, 22-V-29, 1 0" (LACM);
Tompkins County, 30-V-40, 1 d'(U8NM); Tompkins County, 14-VIl-04, 1 ~,

18-27-VIl-78, 1~, I4-VIII-04, 1 c!~05-IX-1889, 1 c!(MCZ);TompkinsCounty,
14-VII-04, 1 ~ (ANSP); Tompkins County, 04-IX-83, 1 0", 1 ~,30-IX-66, 1 c!

(AMNH); Tomkins County, 09-VIII-04, 1 ~ (UCR); Ulster County, 15-30-VI
71, 2 ~ ~,01-14-VII-71, 2 ~ ~, I5-30-VII-71, 6 ~ ~,OB-I8-VIII-7I, 2 0" d, 19

VllI-12-IX-71, 1 ~ (AMNH);Flatbush, 06-VllI-1896, 1 c!,IL.Zabriskie(AMNH).
North Carolina: Haywood County, 19-VI-77, 1 ~,07-VIII-57, 1 d, 1 ~ (FSCA);
Jackson County, 24-IV-64, 1 ~ (FSCA); Macon County, -IV..36, 1 0", 1 ~

(USNM); Macon County, 25-VIII-57, 1 ~ (CNC); Swain County, 04-VI-52, 1 0"

(CNC). North Dakota: Ransom County, 11-VllI-61, 1 d'(CAS). Ohio: Champaign
County, 22-V-61, 1 rf, 26-28-VI-68, 1 d', 2 ~ ~) 30-VI-68, 1 ~,04-VII-68, 3 c!d'

(FSCA); Franklin County, 13-V-35, 1 d (WSU); Franklin County, 05-VII-02, 1 0"

(OSU);FranklinCounty,05-VII-02,1 0", 1 ~ (SNOW); Green County, 2I-VI-65,
1 d'(MSU); Lake County, 18-V-65, 1 0", 21-V-65, 1 c!(AMNH);StarkCounty,
29-Vll-62,I d', 17-VllI-62, 1 ~,21-Vm-62, 1 ~ (KSU);SummitCounty,30-VI-36,
1 ~,02-vn-36, 1 O",04-VllI-36, 1 r:!, Il-vm-36, 1c!(SNOW);SummitCounty,09
VII-37, 1 0" (USNM); Cuyahoga Falls, 10-VIII-04, 1 ~ (USNM); Deschutes
County, 10-VII-65, 1 ~ (CNC); Franklin County, 05-VI-?53, 1 ~ (WSU). Or
egon: Baker County, 29-VI-OS-VII-75, 1 ~ (W8U). Pennsylvannia~ Allegheny
County, 01-Q7-V-, 1 ~, 24-V-1I, 1 ~,Ol-07-VI-19, 1 ~, 10?-VI-, 1 0", 20-VI-l1, 1
c!, 22-VI-ll, 1 ~, lO?-VII-, 1 0", 1 ~, I5-VII-11, 1 ~,23-vm-12, 1 ~, I5-IX-08, 1 ~,

19-IX-14,3 O"r:!, 20-IX-14, 1 c!~ 25-IX-12, 1 ~,26-IX-13, 1 0", -X-I3, 1 ~,2Q-25-X

69, 1 ~ (CMNH);AlleghenyCounty, 06-V-59, 1 c!,09-V-59, 1 ~ (DCB); Chester
County, 17-V-64, 2 d' d' (CNC); Dauphin County, 24-V-62, 1 d, 1 ~ (CNC);
Dauphin County, 08-VIII-, 1 d' (MCZ); Delaware County, 03-V~08, 1c!, 06-V-06,
1 ~,lI-V-08, 1 0", 12-VI-1894, 1 c!,09..IX-09, 1 r:!, 1 ~ (ANSP);DelawareCoWlty,
17-V-08,1 c!(SNOW);Delaware County, 28-VIII-I0, 1 0" (USNM); Delaware
County, 28-VIIl-IO, 1 ~ (MCZ); Fayette COWlty, 02-VIII-05, 1 0", 08-vm-05, 20"

0", 1 ~ (CMNH); Huntington County, 16-V-74, 1 c!(ANSP);LehighGap, 06-IX
09, 1 0" (USNM); LuzemeCounty, 26-VI-08, ] ~ (ANSP); Luzerne County, 11
16-VIII-44, I ~ (USNM); Luzerne County, 23-VIIl-08, 1 c!, 16-IX-13, 1 ~

(SNOW); Manayunk, no data, 2 c:! c! (ANSP); Montgomery County, 15-lX-08,
1 ~ (USNM);PotterCounty, I2-V-06, 1 c!(ANSP);SchuylkillCounty, 16-V-64,
1 ~ (CNC); Springbrook, 04-V-45, 1 ~ (USNM). Rhode Island: Washington
County,26-V-70, 1 ~, 12..VI-71, 1 c!,27-X-70, 1 ~ (UG). SouthDakota: No data,
6 c! c!, 3 ~ ~ (CNC); Brookings County, 25..VIII-24, 1 ~ (SNOW); Roberts
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County, 28-Vll-91, 1 ~ (CNC). Utah: Millard County, 25-IV-40~ 3 0" d'(SNOW).
Vermont: Grand Isle County, 03-VII-, 1 ~ (MCZ); Orleans County, 26-VllI-67,
1 cf (AMNH); Winsor County, 07-Vll-08, 1 cf, 1 ~ (ANSP); Winsor County, 07
VIT-08,1 0' (SNOW). Virginia: Fairfax County, OS-20-V.., 1 cJ, 29-VII-17, 1 r:!

(USNM); Fairfax County, 17-VII-, 10", 21-IX-, 1 o"(MCZ); Giles County, 28-VII
61,2 cf cf(SNOW); Giles County, 19-V-65, 1 d'(CNC); Great Falls, 22-VII-, 1 ~,

12-IX-, 1 0' (MCZ); Hickory, 03-VII-03, 1 ~ (MCZ); Monongalia County?, -VI
, 1 (/ (CMNH); Patrick County~ 19-V-65, 1 ~ (CNC). Washington: Asotin
County, 12-13...VI-74, 1 cf(WSU); Columbia County, 29-VI-74, 1 ~ (W8U);
Dartford, 08-09-VID-69, 1 ~ (WSU); Mount Walker IIighway 101, 20-VII-68, 1
~ (CNC); Skagit County, 02-IX-5S, 1 ~ (WSU); Stevens County, 27-28-VII-73,
1 ~ (WSU); Whitman County, lo-31-V-71, 4 d'O', 2 ~ ~,26-V-6S, 1 ~,28-V-65,

1 C!, 1 ~,29-V-71, 1 0', 01-VI-6S, 2 dO', 03-VI~6S,30'0', 04-VI..65, 20'0', 06..VI-65,
3 d'd', 1 ~, 10-VI-65,6cfd', 11-12-VI-77, 1 d', 14-VI-65,3 O'd', 15-VI-71, 1 0',24
VI-70, 1 d,25-27-VI-77, 1 ~,06-VII-65, 1d', 1 ~,07-VII-,65, 1 d', 1 ~,26-VII-6S,

1 ~,27-VII-65,2 ~ ~,28-VII-65, 1cf,2 ~ ~,30-VII-6S,2 0'd',2 ~ ~,30-VII-79, 1
~,31-VII-70, 1 ~,02-VID-:65, 1 0', 1 ~,03-Vill..65, 1 ~,03-Vill-70, 1 d', 1 ~,03

vm-19, 1 ~,04-vm-65,3 0"0',4 ~ ~,05-VIII-65,2 O'd,5 5f ~,06-vnI-65, 1d',07
VIII-70, 1 d', lO;.VIII-65,3 cfcf,6 ~~, ll-VIII-65, 15f, l1-VIII-70, 1 cf,3 5f 5f, 12
vm-65, 1 cf,4 ~ 5f, 13-VIll-65, 11 0"0",23 ~~, 13-VIII-70,3 ~ 5f, 14..vm-65,2d'
0', 6 ~ 5f' 18-VIII-65, 1 ~, 19-VIIlr-79, 1 ~,20-VllI-65, 5 O'cf, 12 ~ ~, 23-VIII-65, 1
~ (W8U);WhitmanCounty,08-VI-69, 10', 1 ~ (UG); Yakima County, 24-2S..
VI-74, 1 ~,12-VII-77, 1 cf(WSU). Wisconsin: Dane County, 23-V-53, 3 5f ~

(UCD); Douglas County, 16·VIII-37, 1 (/,2 ~ ~ (SNOW);SaukCounty,27-V
61, 1 5f (UG). Wyoming: Albany County, 10-IX-65, 1 ~ (KSU).

Pipunculus horvathi
CANADA. Alberta: Jumping Pd. Cr., 20 mi west Calgary, 8-VIII-62, 1 c!, K.

C. Herrmann (CNC); Waterton Lakes National Park, 7-12~VII-80,1 cf, H. J.
Teskey (CNC). British Columbia: Gagnon Road, 6 mi west Terrace, 24-VI-60, 1
~,c. II. Mann (CNC); Terrace, 10-VI-60, 1 cf,9-VII-60, 1 c!, C. H. Mann (CNC);
Terrace, 27-VI-60, 1 ~, 1. G. Chillcott(CNC); Robson, 13-VI-54, 1 O',22-VI-48, 1
0', 12-VII-47, 1 0', H. R. Foxlee (CNC); Highway 97, Blue Lake, 34 km NW
Williams Lake, 23-VI-78, 1 r:!, P. H. Arnaud, Jr. (CAS); McQueen Lake, 10 mi
northKamloops, 14-VI-73, 1 ~,25-VI-73, 1 ~,H. 1. Teskey (CNC). Manitoba:
Morolen, 15-VIII-85, 1 0',1. Leteriwa (UMA). Nova Scotia: Kings County,
Kentville, 13-VII-24, 1 cf, R. P. Gorham (CNC). Ontario: Hamilton-Wentworth
Regional Municipality, Dundas, 14-VIII-78, 1 c!, W. A. Attwater (GUE); Ot
tawa, I1-VI-64, 1 cf,J.R. Vockeroth(CNC);WellingtonCounty,Guelph, 14
VII-13, 1 cf, C. H. Curran (CNC); Wellington County, Guelph, 28-VII-8I, 1 cf,A.
Davis (ODE); Norfolk County, Wilson ITract, rich second growth Carolinian
woods, 17-VI-93, 1 d', E. Barr (GUE). Quebec: Old Chelsea, II-VI-59, 1 0', J. R.
Vockeroth(CNC); Summit King Mountain, Old Chelsea, 1,150ft, 12-VI-71, 1 if,

J. R. Vockeroth(CNC); Summit King Mountain, Old Chelsea, 1,150ft, 30-VII,,:
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70,1 o",lI.C.W. Walthct(CNC);Laniel,27-VI-39, 1 d',F. P. Ide (CNC);Kam.
County, Parke Reserve, 950 ft, 18-VIII-57, 1 ~, W.R.M. Mason (CNC). GUATE
MALA. Sacatepeqnez above Antigua, 1,700 m, Volcano Aqua., sweep, 23-XI
86, 1 ~,M. Sharkey. MEXICO. Chiapas, San Cristobal, 1-7-VI-69, 1 if, 7,000 ft,
H. J. Teskey (CNC). UNITED srtATES. Arizona: Santa Rita Mountains, 10
VIID-50, .1 d', R. H. Beamer (SNOW)~Chiricahua Mountains, Rustler's Peak, 5
VII-40, 1 d', E. E. Kenaga (SNOW); Cochise County, 12.5 kIn S. Sierra Vista,
RmnseyCanyon, 1,700 In, Malaise, ex. oak-pine-juniper, 24-VIII-3-IX-86, 1 ~,

B. V. Brown (GUE). California: 121 Dorado County, Sly Park, 8 kIn S. Pollock
Pines, Hazel Creek, I,060m, 22-VI-75, 1 d', 1 ~,P. H. Arnaud, Jr. (CAS); El
Dorado County, Blodgett Forest, 18 mi east Georgetown, 10-VII-67, 1 0", 1 ~,

W.I. Turner (UCB); El Dorado County, Pino Grande, SW ofLake Edson, 9-VII
67, 1 ~, W.J. Turner (UCB); Sierra County, North Yuba River, Indian Valley
Campground, 15.3lonNECarnptonville,900m,4-VII-75, 1 d', 1 ~,P.H.Amaud,

Jr. (CAS); Stanislaus County, Del Peurto Canyon, Frank Raines Park, 21-111
70, 1 cf, P. H. Arnaud, Jr. (CAS); Echo, 10-VIII-40, 1 d', D. E. Hardy (SNOW);
San Bemardino County, Green Valley Lake Campground, 5-7-VI-92, 1 ~,J.

Skevington andA. Goering, pan traps, open oak forest (GUE); San Bernardino
County, S. Fork Santa Ana River, vic. Melander cabin, 2-VII-68, 1 ~, 1,950 m,
P. H. Arnaud, Jr. (CAS); Pluma County, Almanor, 4,800 ft, 4-VIIl-65, 1 ~,

Malaise trap (CNC); Marin County, Lily Pond, Alpine Lake, 1,500 ft, 1-7-VIII
70, 1 ~, 7-28-VIII-70, 1 ~ (CNC); Trinity County, Butter Creek, 12 mi SE
Hyampom; 3,450 ft, 21-VII-68, 1 ~,H. Leech (CAS); 1'uolumne County, Straw
berry, 8-VII-51, 1 c!, A.T. McClay (UCD); Nevada County, Truckee, 14-IX-89,
1 d', 16-IX-89, 1 cJ, 27~IX ..89, 1 ~,A. A. Grigarick, Malaise trap (UCD); Madera
County, Chiquito Creek, 0.25 mi below Upper Chiquito Campground, 6,820 ft,
1I-VIII-71 , 1 ~,H. B. Leech (CAS); Siskiyou County, Mt. Shasta, McBride
Spring Campground, 5,200 ft, 20-VII-68, 1 ~, D. D. Munroe (CNC); Los
Angeles County, Angeles NatIonal Forest, Windy Spring, 27-VI-74, 1 ~,D. D.
Wilder (CAS). Colorado: Mesa County, Pinon Mesa, 8,950 ft, 2-VII·~63, 1 d, T.
C.Emmel(LACM);JacksonConnty, 13miSEWalden, 13-VllI-63, 1 ~,N.and

B. Marston (KSU); La Plata County~ vic. Durango, Pinon Acres Kampground
ofAmerica, 14-VIII-73, 1 ~,P. H. Arnaud, Jr. (CAS). Connecticut: New Haven,
26-V-11,1 d', A. B. Champlain (MCZ). Idaho: Latah County, Strychnine Creek,
15 mi ENE Potlatch, 2,900 ft, 30-VI-81, 1 d', sweep, W. J. Tumer(WSU); Latah
County, Strychnine Creek, 15 miENE Potlatch, 2,900 ft, II-VII-80, I ~,Malo

aise, W. J. Turner (WSU); Latah County, Mount Moscow, 17-VII-24, 1 if,1. M.
Aldrich (USNM). Maryland: Montgomery County, Glen Echo, 10-VIII-23, 2 c!

c!, J. R. Malloch (USNM). Nevada: Clark County, Charleston Peak, Kyle
Canyon, 2200m., 14f1'VII-66, 1 rJ, 1 ~,P.H.Arnaud,Jr.(CAS).NewMexico:

Otero County, Cloud Croft, 27-VI-40, 2 ~ ~,D. E. Hardy (SNOW); Santa Fe
County, Santa Fe Campground near Santa Fe, 27-28-VIII-73, 1 cf, A. G.
Lavallee (DO); Torrance County, Tajique, 25-VI-41, 1 0', E. L. Todd (SNOW).
New York: Argus Brook, McLean Residence, 12-IX-24, 2 d d' (CUIC); Cold
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Spring Harbor~ Long Island, 30-V-3I, 1 0', 5-VII-3I, 1 ~,C. H. Curran (AMNH);
Erie County, Colden, 18-VITI-I7, 1 c!,M.C. VanDuzee(CAS); Tompkins County,
Ithaca, 24-VI-Ol, 1 c! (SNOW); Tompkins County, Ithaca, 4-VII-20, 1 c!, F.M.
Hull (CNC); Erie County, Colden, 9-VIII-14, 1 c!~ M.C. VanDuzee (CAS);
Tompkins County, Ludlowville, 4-IX-65, 1 ~,L. L. Pechuman (Crne); Ithaca,
06-V-02,1 c! (CUIe). Ohio: Stark County, 21-VIII-62, 1 ~,L. R. Ertle (KSU).
Oregon: Baker County, U. Goose Creek, 34 mi SEUnion, 4,160 ft, 13-16-V11-77,
1 c!, 1 ~, 13-19-VII-75~ 1 ~,25-28-VII-76, 1 ~, Malaise baited with CO

2
, E. J.

Davis (WSU); Baker County, U. Goose Creek, 34miSE Union, 4,160 ft, 13-16
VII-77, 1 d", Malaise baited with CO

2
, E. J. Davis (GUE); Baker County, L.

Goose Creek, 36mi SE Union, 4,000 ft, l3-16-VlI-77, 1 c!, Malaise baited with
CO

2
, E. 1. Davis (GUE); Baker County, Big Creek, 26 mi SE Union, 4,200 ft, 21

23-VII-77, 1 ~,8-II-VIII-76, 1 ~,Malaise baited with CO
2
, E. J. Davis (WSU);

Union County, L. Lick Creek, 26 mi SE Union, 4,280 ft, 13-16-VII-77, 1 c!,

Malaise baited with CO2, E. J. Davis (GVE); Unioh County, Jordon Creek, 28 mi
SSW La Grande, 4,840 ft, 6-12-VII-75, 1 ~,Malaise baited with CO

2
, E. J. Davis

(WSU); Benton County, Corvallis, 12-VII-62, 1 ~, G. C. Eickwort (MSU).
Pennsylvania: Delaware County, Castle Rock, 4-VI-It, 1 c! (PAS); Delaware
County, Castle Rock, 29-V-I0, 1 c!' 05-VI-I0, 1 if, 1 ~,13-VI-09, 1 if, C. T. Greene
(USNM); Fayette County, Ohio Pyle, 08-VITI-05, 1 ~ (CMNH); Pecks Pond, 20
VIII-46, 1 c!,R.H.Beamer(SNOW);Roxborough, 7-VI-08, 1 ~ (PAS); Lehigh
Gap, 19-VII-03, 1 c!, J. C. Bradley (SNOW). Utah: Summit County, S. slope
Uinta Moutains, 7,525 ft, highway 150 near Shingle Campground, 24-VIII-65, 1
c!, H. B. Leech (CAS); Rich County, Woodruff, 6-VII-68, 1 ~, G. F. Knowlton
(UCD). Virginia: Blacksburg, Brush Mountain, 2,800 ft, 27-V-62, 1 c!, 1 ~, J. R.
Vockeroth(CNC); Falls Church, 9-VI-, 1 ~, N. Banks (MCZ). Washington: 9 mi
NW ConcuIly, Salmon Meadows, 4,500 ft, 23-26-VII-75, 2 c! c!, 3 ~ ~,5-7-VIII

75, 5 ~ $, Malaise with dry ice, W. J. Turner (WSU); Ferry County, 9 mi S.
Republic, Sanpoil River, IIighway 21,2,133 fl, 23-VII-75, 1 ~, W. J. Turner,
conspecific swanns (WSU); Garfield County, Pullman, 30-VII-65, 1 ~,Malaise

trap, R. D. Akre (WSU); Kitt County, Swauk Meadow, 1mi SE Swauk Pass, 17
VlI-72, 2 ~ ~, W. J. Turner and W. B. Garnett, dry ice Malaise (WSU); Yakima
County, 8mi SWTieton, R.S. Bear Creek, 16-VII-72, W. J. Turner and W. B.
Garnett, dry ice Malaise (WSU); Yakima County, Bear Creek, 8 mi SW Tieton
R. S. near Rimrock Lake, 24-25-VI-74, 1 0', 3,000 ft, W. J. Turner, dry ice
Malaise (WSU); Asotin County, Fields' Spr. State Park, 31-VII-71, 1 c!, W. J.
Turner, dry ice Malaise (WSU); Stevens County, 7 mi SE Chewelah, Cotton
wood Creek, 6-VII..72, 1 d\ W. 1. Turner and W. B. Garnett, dry ice Malaise
(WSU); Dartford, 8-9..VI-69, 1 d", R. D. Gray, Malaise trap (WSU); Klickitat
County, Brooks Mem. S.P., 12 miNE Goldendale, 2,700-3,000ft, 27poVI-75, W.
1. Turner (WSU); Skagit County, 2 mi SE Concrete, 4-9-Vll-88, 1 ~,R. Wharton
(TAMU).
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Pipunculus hough;
CANADA. Ontario: Ottawa-Carleton Regional Municipality, Mer Bleu, 5

mi east Ottawa, 12-VIII-66, 1 (J, Malaise trap, D. D. Munroe (CNC); Halton
County, Georgetown, 21-VI-88, 1 ~,mixed forest, Malaise trap, R. S. Gagne
(RSG); Algoma County, Hilton Beach, 04-07-VII-87, 1 ~,F. W.and J. H.
Swann, hardwood forest and field, Malaise (GUE); Algoma County, Hilton
Beach, 02-VIII-89, 1 d', leg J. E. Swann, hardwood forest and field, Malaise
(GVE); Algoma County, Hilton Township, renby Bay, Malaise at edge of
lakeshore and poplar forest, 25~VIII-92, 1 d', leg J. E. Swann (GUE); Wellington
County, Guelph, 22-VIII-78, 2 d' d', 1 ~,M.L.B. Farrell (ODE); Wellington
County, Guelph, I1-VIII-79, 1 ~,K. Barber (GUE); Wellington County, Cam
bridge, Cambridge Research Station, Malaise trap, 07-VII-89, 1 c!, leg M. K.
Sears (GUE); Norfolk County, Wilson l;ract, 09-VII-92, 1 c!, 1. Skevington
(GUE); Essex County, Windsor, 10-VII-84, 1 c!, M. T. Kasserra, Malaise (GUE);
Wellington County, Puslinch, 01-VII-83, 1 d, Coote and Marshall, Malaise
(GOO); Essex County, Leamington, Pt. Pelee, 14-VI..84, 1 c!, K. N. Barber (GUE);
flastings County, Maynooth, 10-VII-65, 1 ~, J. F. McAlpine (CNC); Kent
County, Wallaceburg, 03-VI-57, 1 ~,J. G. Chillcott (CNC); Ottawa-Carleton
Regional Municipality, South March, 08-VIII-68, 1 ~,J. R. Vockeroth (CNC);
Carleton County, 8 lanS. Richmond fen, II-VIII-8], 1 ~,B. E. Cooper (CNC);
Lambton County, Port Franks, Watson Property near L-Iake, 13-VI~96, 1 d', J.
Skevington (GOO). Quebec: Duncan Lake near Rupert, 24-VII-71 , 1 c!, 25-VII
69,1 d",28-Vll-71, 1 0"', 1 ~,J.F.McAlpine(CNC);GatineauPark,OldChelsea,

24-VII-70,2 c!c!,H.J. Teskey(CNC);Hull, 10-VllI-65, 1 c!, Malaise trap (CNC).
UNITED STATES. Arkansas: Washington County, Fayetteville, 09-12-V-75,
2 c! cl', 13-14-V-75, 1 ~,H. N. Greenbaum, Malaise trap (FSCA). Connecticut:
Lyme, 02-VII~18, 1 if, C. T. Greene (USNM). District ofColumbia: Brookland,
07-VIII-14, 1 ~,R.C. Shannon (USNM). Florida: Alachua County, San Felasco
Hammock, 09-14-III-77~ 1 cl', G. B. Fairchild, H. V. Weems, Jr., insect flight trap
(FSCA); Alachua County, 9 mi NW ofGainsville, U. F. Hort. Unit, SR 232, 13
16-ill-77,2 d"d', 16-19-III-77, 1 c!, 1 ~,16-20..IV-77, 1 c!, 12-16-V-77, 1 c!,1I. N.
Greenbaugh, H. V. Weems, Jr., insect flight trap (FSCA). Georgia: Rabun
County, Pine Mountain, 1,400 ft, 14-V-57, 1 c!J J. R. Vockeroth (CNC); Rabun
County, 13-VII-57, 1 d", W. R. Richards (CNC); Clarke County, U.G.A. Botani
cal Garden, 15-22-V-80, 1 0', C. 1.,. Smith, Malaise trap (UG); Clarke County,
Athens,04-07-V-69,1 c!, 08-10-V-69, 1 ~, 11-15-V-69, 1 c!, 1 ~, 16-22-V-69, 1
0', 1 ~,R. and 1. Matthews, Malaise (UG). Illinois: Piatt County, Allerton Park,
4miwestMonticello,04-VI-79,1 c!,08-VI-79, 1 c!, 13-VI-79, 1 ~,D. W. Webb
(INHS); Mason County, Sand Ridge State Forest, 4 mi NW Forest City, 02-VI
75, 1 d', 06-VI-75, 1 0"', C. T. Maier (INHS); Champaign County, Mahomet, Hart
Woods, 20-26-V-79, 1 0"', S. and J. Peck, oak woods, Malaise intercept trap
(GUE); Pope County, 2.9mi SE Eddyville, 19-21-VI-90, 1 c!, E. A. Lisowski,
Malaise trap (INIIS); Pope County, Dixon Springs Exp. Stat 1.5 mi south
Glendale, 18-VIII-79, 1 c!, D. W. Webb (INRS); Monroe County, 1.5 mi NE
Valmeyer, 29-V-85, 1 c!, E. A. Lisowski (INI-IS); Adams County, 5.5 mi east
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Kingston, 26-VI-88, E. A. Lisowski (JNHS); Woodford County, 3 mi west
Cazenovia, 13-VI-78, 2 c! if, D. W. Webb, Malaise trap (INHS); Vermillion
County, Forest Glen Forest Preserve, 5 nu SE Westville, 04-V-77, I ~, 13-V-77,
I c!, 01-06-VI-77, 3 c! cf, 01-Vll-77, 1 c!, 1 ~,06-vn..77, 1 c!, 08-VII-77, 1 ~, ll-VII
77, 1 c!, 3 ~ ~, 15-VII-77, 2 if c!, 1 ~, 18-VII-77, 1 c!, I ~,20-VII-77, 1 0', D. W.
Webb (INHS); DuPage County, Argonne Nat!. Lab., 11-VI-73, 1 if, D. Pearson
(FMNH). Indiana: Parke County, 4 mi west Rockville ("Hajji Hollow"), 07-VII
75, I 5f, leg H. S. Dybas, Malaise trap (FMNH). Maine: Franklin County,
Dryden, 01-VII-55, I ~, G. H. Heinrich (CNC). Maryland: Prince Georges
County,Laurel,01-VI-65, 1 c!~ I4-VI-65,3 dd', 1 ~,28-VI-65, 1 ~,Malaisetrap

(CNC); Prince Georges County, 07-V-77, 1 c!, 13-IX-77, I cf', J. F. Reinert
(FSCA); Beltsville, 02-VI-20, 1 ~), C. T. Greene (USNM); Montgomery County,
Glen Echo, 30-VII-22, 1 c!, J. R. Malloch (USNM); Plummers Id., 30-V-I3, 1 ~,

06-VI-15, 1 ~,22-VII-14, 5 c! rJ, 25-VII-14, 1 0', 01-VIII-14, 1 cf, R.C. Shannon
(USNM); Plummers Id., 23-VIII-43, 1 rJ, R. H. Beamer (SNOW); Camp Meade,
V-VI-19, 1 c:!, R. C. Shannon (USNM). Massachusetts: .Worcester County,
Petersham, 17-29-Vll-, 1 ~,19-29-VITI-, 1 ~,29-Vm-22-IX-,2 ~ ~,ontanglefoot

(MCl). Michigan: Lake County, Branch, 27-29-VII-74, 1 ~, T. A. Bowling,
Malaise trap (MSU); Kalamazoo County, Gull Lake Biological Station, 07-VIII
64, 1 ~,R. L. Fischer (MSU); Houghton County, 20-VI.. 60, 2 c! rJ, R. and K.
Dreisbach (MSU). Mississippi: Lafayette County,-V-VI-45, 2 rJ 0', 1 ~,F. M.
11u11 (CNC); Lafayette County, Oxford, -V-40, 20' d, 15-VII-45, 1 ~,F. M. Hull
(CNC). Missouri: Boone County, 2 mi South McBaine, Katy Trail, Providence
Perche Cr. access, forest-meadow, Malaise trap, 24-30-VIII-92, 1 rJ, R. S.
Gagne (RSG); Holt County, Mound City, 15..VIII-68, 1 ~,Malaise trap (UM);
Wayne County, Williamsville, 14-VII-69, 1 0', Malaise trap (CNC); Boone
County, Columbia, 07-IX-69, 1 ~,F. D. Parker (UCD). New York: Long Island,
SouthHaven, 23-30.JVI-76, 3 O'c!, 1O-18-Vll-76, 1 c!, 19-24-Vll-76, 1 c:!, 1 ~,19

28-VII-76, 1 if, M. Kamran (AMNH); Long Island, Babylon, 03-VI-34, 1 if, F. S.
Blanton (CUIC); Long Istand, Huntington, Kalbfleisch Research Station, 28
VII-62, Malaise trap, P. H. Arnaud (AMNH); Long Island, Cold Spring IIarbor,
30-V-31,1 c!, 19-Vll-30, 10 rJ rJ, 1 ~,29-VI-31, 1 rJ, C. II. Curran(AMNH); Long
Island, Cold Spring Harbor, 21-VII-31, 2 0' rJ, E. Curran (AMNH); Westchester
County, Lewisboro, 31-V-75, 1 0', 03-VI-72, 2 cJ 0', 1 ~ ~ 09-VI-73, 1 0', M.
Favreau (AMNIf); Westchester County, Lewisboro, 03-VI-72, 1 rJ, 1 !?, (taken
in copula) M. and T. M. Favreau (AMNH); Tompkins County, Lansing
Village, Malaise trap, o1-04-VIII-78, 1 rJ, legD. J. Bickel, W. L. Brown (CUIC);
Tompkins County, Cayuga Heights, 24-VIII-78, 1 ~,leg D. J. Bickel (CUIC);
Tompkins County, Ringwood Ponds, beech forest, 26-31-VII-79, 1 c!, leg D. J.
Bickel(CUIC);1'ompkinsCounty, Ringwood Ponds, 27-VI-79, 1 rJ, 1 ~,legD.

J. Bickel (CUIC); 'Tompkins County, Ithaca, -VII-02, 1 ~ (CUIC); Tompkins
County, Ithaca, 23-VII-79, 1 rJ, M. J. Lyon (CUIC); T'ompkins County, Ithaca,
17-VI-74, 1 ~ (CUIC); Ulster County, Cherrytown, near Kerhonkson, 02-04
VI-72, 1 c!, 01-14-VII-71, 1 rJ, P. andB. Wygodzinsky (AMNH); Ulster County,
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Cherrytown, 4 mi NNW Kerhonkson, 08-18-VIII-71, 1 c!, 2 ~ ~,P. and B.
Wyg0 dzinsky (AMNH); Schuyler County, Texasflollow, 02-VI-79, 1 d', leg)).
1. Bickel (CUIC); l'ompkins County, Trumansburg, 19-VII-83, 1 ~,D. Grimaldi
(AMNH); Niagara County, Niagara Falls, 14-VI-14, 1 d', M. C. VanDuzee
(CAS); Erie County, Colden, 03-VIII-13, 1 cf, M. C. VanDuz;ee (CAS); Axton,
Adiron Mountains, 12-22-VI-Ol, 1 if, A. D. MacG. & C.O.H. (SNOW);
Rensselaerville, 17-Vll-44, 1 d', beech-maple, Kendeigh (USNM). NorthCaro
lina: Wake County, Raleigh, 19-V-31, 1 d', C. S. Brimley (SNOW); Wake
County, Raleigh, 07-D8-VII-82, 1 0', J. D. Whitfield (UCB); Wayah Bald, 4,100
ft,29-VII-57, 1 ~, W. R. Richards (CNC); Transylvania Countly, Looking Glass
Rock near Pisgah Forest, 19-VII-57, 1 ~, 1. G. Chillcott (CNC); Haywood
County, L. Junaluska, 06-VI-56, 1 0', H. V. Weems, Jr. (FSCA); Jackson
County, Highlands, 25-V-57, 1 0',1. R. Vockeroth (CNC); Jackson County,
Highlands, 3,800 ft, 08-VI-57, 1 0', J. R. Vockeroth (CNC); Jackson County,
Highlands, Blue Valley Lookout, 3,500 ft, 29-VI-57, 1 ~,J. R. Vockeroth(CNC);
Jackson County, Highlands, 23-V.-57, 1 0', W.R.M. Mason, at light (CNC).
Pennsylvania: Centre County, Spring Creek, Benner Township, 01-VIII-76, 1
cf, F. D. Fee (FSCA); Centre County, Pine Grove Mills, 16-VI-75, 1 cf, D. D.
Wilder (CAS); Dauphin County, Grantville, 24-V-62, 1 0', J. R. Vockeroth
(CNC); Lehigh County, Lehigh Gap, 25~VI-OI, 2 d' c!, C.W. Johnson (MCZ);
Lehigh Gap, 19-Vll-03, 1 cf, J. C. Bradley (CUIC); Lehigh County, Lehigh Gap,
08-IX-09, 1 ~,C. T. Greene (USNM); Beaver County, Pa. rt. 168,6 mi SW of
Darlington, 17-IX-72, 1 ~ ~ M. A. Carter (CAS); Westmoreland County, -VII-, 1
d'(CMNH)~ Germantown, 04-VI-10, 1 cf, C. T. Greene (USNM). Rhode Island:
Washington County, Mooresfield, 10-VI-70, 1 c!, 15-VI..70, 1 d', 1 ~,22-VI-70, 1
~, 15..VIII-70, 1 d', 18-VIII-70, 1 0', A. Lavallee (UG); Washington County, W.
Kingston, 10..VI-70, 1 ~,21-VII-70, 1 c!,01-VllI-70, 1 d',2 ~~, I2-VllI~·70,1 ~,A.

Lavallee (UG); Washington County, Usquepaug, 14-VII-70, 2 ~ ~,19-VIII~70,

1 0',20-VllI-70, 1 ~,A.Lavallee(UG);Tuckertown,21-vn-70, 1 d',03-VIII-70, 1
~, A. Lavallee (UG); Washington County, Carolina, 15-VIII-70, 1 ~,A. Lavallee
(UG). Tennessee: Moore County, Lynchburg, 26-V-76, 1 0', F. C. Harmston
(FSCA). Virginia: Montgomery County, Brush Mountain, 2,800 ft, Blacksburg,
27-V-62,1 0',1. R. Vockeroth (CNC); Gilles County, Mountain Lake, 3,200 ft,
28-V-62, J. G. Chillcott (CNC); Prince William County, 0.5 km NE Thorofare
Gap, vic. Haymarket, 25-VI-66, 2 cf c!, P. H. Arnaud, Jr. (CAS); Hawksbill,
ShenandoahN.P., 3,600-4,050 ft, 07..VI-62, 1 ~,J. R. Vockeroth(CNC); Fahfax
County, Great Falls of the Potomac, 30-V-66, 1 ~, P. H. Arnaud, Jr. (CAS);
GreatFal1s, l1-VI-44, 1 d'(USNM);FairfaxCounty,DeadRun,23-V-15, 1 ~, 19
VI-IS, 1 0', 22-VI-15, 1 c!,29-VI-15, 1 ~,R.C.Shannon(USNM);FairfaxCounty,

Falls Church, Ceanothus, 1 cf, C. T. Greene (USNM); Fairfax County, Falls
Church, 07-VI-I4, 1 ~,R. C. Shannon (USNM); Glencarlyn, 17-VI-17, 1 0', W. L.
McAtee (USNM). Wisconsin: Wood County, 20-VII-53, 1 9, E. Raffensperger
(CUIC);PolkCounty,-VII-, 1 ~,Daker(LACM).
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Pipunculus kotaneni
MEXICO. Chis. San Cristobal de las Casas, 7,087 ft, 18-25-VI-69, 1 d',B. V.

Peterson (CNC).

Pipuncu[us luteicornis
CANADA. Alberta: Waterton Lakes National Park, 1-5-VII-80, 1 d,7-12

VII-80, 1 0", 14-20-VII.a80, 1 c!, H. 1. Teskey (CNC); Jumping Pd. Cr., 20 mi west
Calgary, 3-VIl-62, 4 if cf, K. C.Ilerrmann (CNC); Banff, Johnston Canyon,
4,700ft, 6-Vill-62, 1 c!,K. C.Hemnann(CNC);22lanSSEDraytonValley, 7-VII
88,1 c!, D. W. Webb (INHS); Frank, 15..VI-62, 1 c!, Malaise trap, W.R.M.
Mason (CNC). British Columbia: Atlin, 2,200 ft, 21-VII-55, 1 if,23..VII-55, 1 c!,B.
A. Gibbard (CNC); Prince Rupert, 18-VII-60, 4 c! c!, B. Heming (CNC); Port
Edward, 18-VII..60, 1 0", B.Ileming(CNC); Gagnon Road, 6miwestTerrace, 20
VI-60, 1 d", 220 ft, W. W. Moss (CNC); Gagnon Road, 6 mi west Terrace, 24-VI
60, 1 c!, C. H. Mann (CNC); Princeton, 13~VII-73, 1 c!, H. J. Teskey (CNC);
Spring Creek, Terrace, 5-VIl·60, 1 c!, 1. G. Chillcott (CNC); Hosmer, E. Kooten.,
8-VII-49, 1c!, H. G. Leech (CAS); Lakelse L. bog, near Terrace, l1-VIIr.60, 1 d',

1. G. Chillcott(CNC); Terrace, 10-VII-60, 1 d, W. R. Richards (CNC). Manitoba:
Wawanesa, 4-VIII-23, 1 cl', R.A. Robertson (CNC). Newfoundland: Gros Morne
National Park, West Brook, 07-08-VIII-92, 3 d' 0', 1 ~,l Skevington, Malaise,
forest edge (GUE)~Gros Marne National Park, West Brook, 08-11-VIII-92, 1 d',

1 ~,J. Skevington, Malaise, edge ofspruce woods (GUE); Bonne Bay, Woody
Point, netted and sweeping, 4 and 8-VIII-85, 1 d", G. B. Fairchild (FSCA).
Northwest Territories: Norman Wells, 9..VIII-69, 1 d', G. E. Shewell (CNC).
Nova Scotia: Cape Breton National Park, North Mountain, 400 ffi, PG766864,
25-VI-83, 1 if, J. R. Vockeroth, damp sphagnum fen (CNC); Cape Breton
National Park, Clyburn Brook, PG705981, 06-VII-83, 1 d", 1. R. Vockeroth, swept
under overhanging trees (CNC); Cape Breton National Park, Mackenzie Mt.,
300 In, PG645851, 07-VII..83, 1 d, J. R. Vockeroth, PicealBetula woods (CNC);
Cape Breton National Park, French Lake Bog, PG633770, 15-VII-83, 1 if, G. and
M. Wood, sweeping (CNC); Pictou County, Pictou Island, 24-VII-92, E.
Georgeson (NS); Shelburne County, Lockeport, 20-VI-58, 1 c!, J. R. Vockeroth
(CNC). Ontario: Carleton County, 8 km south Richmond fen, 11-VllI-83, 2 dc!,

B. E. Cooper (CNC); Carleton County, Bells Comers, 8~VIII-68,3 c! c!, B. V.
Peterson (CNC); Halton COWIty, Georgetown, I1-VII-88, 1 ~, lO-VIII-88, 1 ~,

22-VIII-88, 2 if cl', 1 ~,mixed forest, Malaise trap, R. S. Gagne (RSG); Lambton
Co., Port Franks, Karner Blue Sanctuary, 10-13-VI-96, 1 ~, Malaise, J.
Skevington (ODE); WGllington County, Guelph, 23-VIII-77, 1 d', K. Barber
(GUE); Wellington County, Guelph, 05-VI-81, 1 c!, C. Bolter (GUE); Wellington
County, Fergus, 30-V-90, 2 if d", 1 ~, 18-VI-90, 1 d',20..VI-90, 1 ~,27-VI-90, 1 d",

03-VII-90, 1 ~, I8-VII-90, 1 ~,23-Vll-IO-VIII-90, 2 ~ ~,floorlplain, Malaise
trap, S. A. Marshall (ODE); Wellington County, Cambridge, Cambridge Re
search Station, 21-VIII-91, 1 d", Malaise, forest edge (GUE); Wellington County,
Cambridge, Cambridge Research Station, 21-VIII-89, 1 d', leg. M. K. Sears
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(GUE); Wellington County, Puslinch, 22-VI-83, 1 d", Coote and Marshall,
Malaise (GUE); Ottawa, 26-VII-55, 1 rf, W.R.M. Mason (CNC); S. March, 8
VIII-68,1 rf, J. R. Vockeroth (CNC). Quebec: Beachgrove, 2-X...64, 2 rf rf,
45°39', 76°8', 1. R. Vockeroth(CNC); Kam. County, Parke Reserve, 950 ft, 24
VID-57,2 rf d", 1 ~,26-VIII-57, 1 rf, 1 ~, W.R.M. Mason (CNC); Hull, 20-VI-56,
1 ~,1. R. Vockeroth (CNC); Abbotsford, 28-vn..36, 1 d', 02-VllI-35, 1 d',14-VllI
36, 1 d', G. Shewell, Idemaillustration(CNC); Riv. du-Loup, 27-VII-57, 1 rf, G. E.
Shewell (CNC); Beauceville, 31-VI-90~3 d' d", mixed forest, Malaise trap, R. S.
Gagne (RSG); Aylmer, 07-IX-24, 1 d', C. H. Curran (AMNH). Saskatchewan~St.
Victor, 49°20', 105°54', 27-VI-55, 3 c! rf, J. R. Vockeroth(CNC). Yukon Territo
ries: 58 mi east Dawson, Gravel Lake, 2,050 ft, 13-VIII-62, 1 cl', P. J. Skitsko
(CNC). UNITED STATES. Alaska: Bristol Bay County, King Salmon, Nalmek
River, 2-VIII-S2, 1 d', J. B. Hartley (CNC); Matanuska-Susitna County, An
chorage, 20-VII-51, 1 d', R. S. Bigelow (CNC); Matanuska-Susitna County,
Matanuska, -VII-44, 1 ~,J. Chamberlin (USNM); Nome County, Unalakleet,
15r.VII-61,1 rJ, B. S. Heming (CNC); Walker Fork Campground, Kondike Loop
D-94.7 Taylor Highway, 7-VII-78, 2 rf c!, P. H. Arnaud, JI. (CAS); Valdez
Cordova County, 15 mi west Nebesna, I3-VII-48, 1 rf, Alaska Ins Project, R. 1.
Sailer (USNM). California: Sierra County, Sagehen Creek Field Station, 6-VIII
75,2 cl' c!, M. E. Buegler andE. I. Schlinger (UeB); Marin County, Mill Valley,
17-VI-47, 1 c!, E. L. Kessel (CAS); El Dorado County, Tahoe Keys, So. LIe
Tahoe, I-VIII-78, 1 d', 1 ~,sweepingmeadow, J. Gelhaus (SNOW); ElDorado
County, Emigrant Gap, 21-VII-80, H. D. Lothrop (UCD); Nevada County,
Prosser Creek, near Hobart Mills, 6,300 ft, 13-VII..61, 1 C!, stream margin, 1. G.
Chillcott (CNC); Nevada County, Sagehennear Hobart Mills, 25-VI-54, 1 c!, R.
M. Bohart (UCD); Nevada County, Sagehen Creek near Hobart Mills, 13-VII
61, 1 rf, 6,500 ft, marshy lake and stream margin, 1. G. Chilcott (CNC); Siskiyou
County, 0.5 misouthMcCloud, 3,200 ft, I-VII-76, 1 d', N. L. Hennan(AMNH);
Sequoia National Park, 6-VIII-40, 3 c! 0', 2 ~ ~,L. C. Kuitert (SNOW); Sequoia
National Park, 6-VllI-40, 3 rf d", D. E. Hardy (SNOW); Sequoia National Park, 6·C1
VIII-40, 2 d'd", 1 ~,R. H. Bemuer (SNOW); Inyo County, Bishop, 28-VII-40, 1 if,

2 ~ ~,R.H.Beamer(SNOW);Bishop,28-VII-40, I ~,D.E.lfardy(SNOW);

Nevada County, Sagehen Creek, 21-VII-7G, 1 c!, D. A. Poirier (OCD). Colorado:
Boulder County, Raymond, 8-VIIT-73, 1 rf,H. V. Weems, Jr. (FSCA); Doolittle
Ranch, Mt. Evans, 9,800 ft, 27-VII-61, 1 c!, J. G. Chilleott (CNC). Indiana:
Tippeoanoe County, La Fayette, 21-VIII-16, 1 d', J. M. Aldrich (USNM).
Maine: Dryden, I-VII-59, 1 c!, G. H. Heinrich (CNC); Capens, -VII-19, 1 cf

(SNOW). Michigan: Dickinson County, Channing, 2I-VI-84, 1 ~, 14-VII-84, 1
c!, 18-VII-84, 1 rf, 25-VII-83, 1 0', R. L. Fischer (MSU); Dickinson County,
Channing, 13-VII-83, 2 0' rf, 1 ~,Malaise trap, ELF Project, T43N-R30W Sec.?,
R. L. Fischer (MSU); Dickinson County, Channing, 14-VII-83, 1 ~,Malaise

trap, ELF Project, T43N-R30W Sec.I8, R. L. Fischer (MSU); Marquette County,
Van Riper state Park, 25-VII-71, 1 d", T48N, R30W, Sec. 25, D. D. Wilder
(MSU); Kalamazoo County, Gull Lake Biological Station, 25-VIII-57, 1 cl', R.
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Scheibner (MSU); 1km east Ogden duneg, 9-VI-83, 1 d", 1(. N. Barber (GUE);
Saginaw County, 30-V-53, 1 d', R R Dreisbach (MSU); Lapeer County, Deerfield
Township, 06..VII-46, 1 d", G. Steyskal (DSNM); Alto, 3-IX-37, 1 cf, (MSU).
Minnesota: Eaglesnest, 30-VI-59, 1 d", W. V. Baiduf(INHS). Missouri: Boone
County, 2 mi south McBaine, Katy Trail, Providence Perche Cr. access,
forest-meadow, Malaise trap, 18-23-VIII-92, 1 ~,R. S. Gagne (RSG); Cooper
County, 3 mi South Bunceton, 19-23-VIII-91, 1 ~,Malaise trap, R. S. Gagne
(RSG). Montana: Glacier County, Babb, 24-VII-70, 1 d", 2 ~ ~,F. C. Harmston
(FSCA). New York: IIamilton County, Raquette Lake, 26-VII-46, 1 cf, L. D.
Deamer (SNOW). North Carolina: Macon County, IIighlands, 21-VIII-57, 1 d",

W. R. Richards (CNC). Oregon: CJatsop County, Olney, 15-VI~25, 1 if, E. P.
VanDuzee (CAS); Clackamas County, Clackamas Lake, 5..VIII-41, 1 d", 1 ~,J.

Sehuh (WSU); Douglas County, Diamond Lake, 15 mi southwest, 23-VII-66, 1
cf, 1 ~" P. Rude (DCB); Wallowa County, Lake Wallowa, 14-VIII-64, 1 cf,M. T.
James (WSU). Pennsylvania: Luzerne County, Hazelton, 28-VIII-09, 1 if, Dr.
Daetz (PAS). Rhode Island: Buttonwoods, 20l"VI-12, 1 if (PAS). Utah: 2 mi
south Wasatch Co., Daniel Pass, 9-VII-61, 1 0', 8,500 ft, J. G. Chillcott (CNC).
Washington: Okanogan County, 7 mi southeast Wauconda, 23-VII~75, 1 d",

3,750-4,000 ft, W. 1. Tumer(WSCA); WhatcomCounty, Deming, 21-VII..60, 1
cf (FSCA); Oreas, Id., Mount Constitution, 07-VII-05, 1 d", J. M. Aldrich
(USNM). West Virginia: Pocahontas County, Monongahela NationaJ Forest,
Cranberry Glades, 26-27-VIII-76, 3,400 ft, J.T. Goodwin (FSCA). Wyoming:
Fremont County, Union Pass Road, 17-VII-61, 1 if, marshy pasture, 8,500 ft, 1.
G. Chillcott(CNC).

Pipuncu[us maritimus
CANADA. New Brunswick: Kouchibouguac National Park, 25-VII-78, 1 d",

D. B~ Lyons (CNC).

Pipunculus nanus
CANADA. British Columbia: Chase, waterfall, 13-VII-74, 1 c!, P. H. Arnaud,

Jr. (CAS). UNI1ED STATES. Arizona: ChiricahuaMountains, 3..VU-47, 1 d',R.
H. Beamer (SNOW); Chiricahua Mountains, 4-VII-40, 1 if, R. H. Beamer
(SNOW); Chiricahua Mountain~, 4~VII-40, 1 d', 1 ~,D. E. Hardy (SNOW);
Ramsey Canyon, 15 mi south Sierra Vista, IIuachuca Mountains, 9-IV-67, 1 d',

Stcrnitzky (CNC). New Mexico: Lincoln County, Ruidoso, 26-VI-40, 1 if, D. E.
Hardy (SNOW).

Pipunculus nodus
UNffED STATES. Arizona: Cochise County, Miller Canyon, Huachuca

Mountains, 7,000 ft, 7-VIII-74, 2 cf d', 1. Powell (DeB); Ramsey Canyon, 15 mi
South Sierra Vista, Huachuca Mountains, 5,200 ft, 10-V-67, 1 cf, R. F. Stemitzky
(CNC).
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Pipunculus papulus
UNffED STATES. California: San Bemardino County, MountainHome,

12-IX-53,3 d' 0', E. 1. Schlinger (UCD).

Pipunculus platystylus
None.

Pipunculus rafaeli
BRAZIL. R. J. Nova F~riburgo, Muri, PieD Sao loao, 3-111-90, 1 if, S. A.

Marshall (GUE); ARGENTINA. Salta, 30 Ian east Salta, Campo Quijano, forest
vestige, EIAlisal, 18-11-92, S. Marshall (GUE).

Pipuncuills tibialis
UNITED STATES. California: Contra Costa County~Orinda, 19-VI-70, 1 ~,

12-VII-70, 1 ~,E. Schlinger(UCB); Contra Costa County, 2 mi SELafayette, 13
VII-71, 1 ~, W. J. Turner (W8U); Contra Costa County, Kensington, 690 ft,
37954'26"N, 122°16'32"W,4-VI-91, 1 ~,Malaise,I-I. V. Daly (UCB); Piedmont
Pines NE Oakland, ~O-VI-62, 1 ~,at light, P. D. Hw-d (UeB); Siskiyou County,
McBride Spring Campground, Mt. Shasta~ 5,200 ft, 20oaVII-68, 1 !f, D. D.
Munroe (CNC); Siskiyou County, Hedge Canyon, 20-VII-l 896, 1 ~, H. Kahl
(UCD); Mono County~Toms Place, Rock Creek Campground, 2,195 m,4-5
VII..67, 1 0', P. H. Arnaud, Jr. (CAS); San Bernardino County, Mill Creek
Canyon, 10~VII-22, 1 ~ (UCB); Calaveras County, 4.8 kmsouth WostPoint,
22-24-V-81, 1 ~, S. C. Willianls (CAS); San Francisco, 30-V-22, 1 if, sand
dunes, C. L. Fox (CAS); ElDorado County, Fallen LeafLake, -VIII-31, 1 0', O. H.
Swixey (CAS); Siskiyou County, McBride Springs, 1,524 m, 7-VIII-67, 1 ~,8

VIII-67, 1 0', 1 ~, P. H. Arnaud, Jr. (CAS); Siskiyou County, 5 mi east McCloud,
21-VII-66, 1 ~, P. A. Rude (UeB); EI Dorado County, Blodgett Forest, 13 mi
east Georgetown, 10-VII-67, 1 d',21-VII...67,] ~,W.I.Tumer(DCB);EIDorado
County, Blodgett Forest, 13 mi east Georgetown, 17.~VII-67, 1 ~,P. F. Warner
(DCB); Marin County, Paradise Beach County Park, 15-V-63, 1 cf', P. H.
Arnaud, Jr. (CAS); Marin COlUlty, Lily Pond, Alpine Lake, 1,500 ft, -Vll-70, 1 d,
Malaise trap, D. D. Munroe (CNC); Marin County, Mill Valley, Blithedale
Ridge, Lee Street, 9-10-V-65, 1 0', 4-5·VI-65, 1 0', 1 ~,6-9-VI-65, 1 !f,9-12-VII
65, 1 if, 13-15-VII-65, 1 5?, 9-13-VIII-65, 1 ~, 110 ffi, P. H. Arnaud, Jr. (CAS);
Trinity County, Bell Cr., 6 mi SW Denny, 2,500 ft, 2-VII-69, 1 d', W. G. Goodman
(UCD); Santa Cruz County, Felton Spra, 16-VI-73, 1 ~, R. M. Bohart (UeD);
Mendocino County, 20-VIIl>77, 1 0', D. Castleman (UCR). Idaho: Latah County,
7 mi north ofTroy near Big Meadow recreation area, 3,000 ft, 31-VII-79, 1 ~)

Malaise, W. J. crumer (OVE); Latah County, Mt, Moscow, 17-VII-24, 1 ~,1. M.
Aldrich (USNM); Latah County, Mts. Moscow, 25-VI-20, 1 d', R. C. Shannon
(USNM). Nevada: Clark County, Charleston Peak, Kyle Canyon, 2,200 m, 14
VII-66,3 c! 0', 5 ~ ~,P. H. Arnaud, Jr. (CAS); Clark County, Kyle Campgrowld,
Mt. Charleston, 7,100 ft, 13-VII-66, 1 ~~ P. H. Arnaud, Jr. (CAS). New Mexico:
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Manzano, 26-VI-41, 1 ~,R. H. Beamer (SNOW); Lincoln County, Ruidoso, 26
VI-40, 1 c!, D. E. Hardy (USNM). Utah: Summit County, S. Slope Uinta Mnts.,
7,525 ft, highway 150 near Shingle campground, 24..VIII-65, 1 ~,H. B. Leech
(CAS). Washington: Stevens County, 2 nn SE Deer Lake, 27-28-VII-73, 1 d',2

~ ~,dry ice Malaise, W. J. TUlner (WSU).

Pipunculus torus
CANADA. Alberta: Jumping Pd. Cr., 20 mi west Calgary, 03-VII-62, 2 d'd",

K. C. Herrmann (CNC); WatcrtonI~akesNationalPark,07-12-VII-80, 1 d', 1 ~,

H. 1. Teskey(CNC);PeaceRiver, 10-VII-61, 1 ~,A. RBrooks (CNC);Bilby, 01
VI·24, 1 d", O. Bryant (CAS). Manitoba: Jet. highway 210 and 404, 6 mi east
Marchand, -VII-69, 1 d', K.G.A. Hamilton (CNC). New Brunswick:
KouchibouguacNationalPark, 12-Vll-78, I ~,14-VlI-77, 1 ~,23-vn-78, 1 ~,31

VII-78,2d'd', 1~, 16-VIII-78, 1 cf,24-VIII-78, 1 d', l1-IX-78,2 ~ ~,S.J.Mi1ler

(CNC); Kouchibouguac National Park, 05-VII-77, 1 ~,G. Ai Calderwood
(CNC). Newfoundland: Gros Morne National Park, West Brook, 07-08-VIII-92,
1 c!, J. Skevington, Malaise, mixed forest edge (GUE). Nova Scotia: Victoria
COWlty, Baddeckbog on Trans Canada highway, 27-VII-75, 1 d', flight trap, G.
B. Fairchild (FSCA); Victoria County, 15 mi. road east highland road, 05-VIII
77, 1 d', 1000 ft, flight trap in bog, G. B. Fairchild (FSCA). Ontario: Ottawa
Carleton County, Mer Bleuc, 5 mi east ofOttawa, 09-VI-66, 1 d', 19-VI-66, 1 d',

23-VI-66, 2 d' c!, 25-VI-66, 5 0' d', 27-VI-66, 7 d' c1, 29-VI-66, 4 d' d', 2 ~ ~,O1-VII
66,5 c! c!, 1 ~,03-Vll-66, 9 d" d', 4 ~ ~,05~vn-66, 4 c! d', 4 ~ ~,07-VII-66, 2 d'd',

2 ~ ~,09-VII-66, 5 d' d", 6 ~ ~, 11-VII-66, 1 0', 13-VII-66, 1 0', 15~VII-66, 8 d' c!, 1
~, 17-VII-66, 8 c! 0', 6 ~ ~, 19-VII-66, 6 c! c1, 3 ~ ~,23-VII-66, 10 d' d', 4 ~ ~,25

VII-66,5 cf d', 7 ~ ~,27-VII..66, 3 d'd", 2 ~ ~,29-Vll-66, 3 d" d', 1 ~ ~,31-VII-66,

3 c! d', 1 ~,4-VIII-66, 2 ~ ~,06-VIII-66, 3 cf d', 1 ~,08-VIII..66, 3 cf d', 3 ~ ~, 12
VIII-66, 2 ~ ~, 14-VIII-66, 1 d', 1 ~, 16-VIII-66, 1 ~, 18-VIII-66, 1 d', 1 ~,20-VIII
66, 1 if, Malaise trap, D. D. Munroe (CNC); Ottawa-Carleton County, Mer
Bleue, 25-Vll-63, 1 d", 1 ~,1. G. Chillcott (CNC); Ottawa-Carleton County, Mer
Bleue, 19-VII-63, 1 0',1. R. Vockeroth (CNC); Rainy Lake, 20-VI-60, 10', Kelton
and Whitney (CNC); Charlton, -VI.., Parish (MCZ); Ottawa, 08-VIII-23, 2 cf d',

C. H. Curran (CNC); Blackburn, Mer Bleue, 27-VI-55, 1 d', J. F. McAlpine
(CNC); near Picton, 07-VII-70, 1 cf, J. F. McAlpine (CNC); Simcoe, 20-VI-39, 1
c!, G. E. Shewell (CNC); Luther Marsh Bog, 27-VI-85, 1 ~,K. N. Barber, sweeps
(GUE); Bradford, 29-V-58, 1 ~,D. H. Pengelly (OUE); Ojibway Prairie, Res.
Windsor, l1-VI-81, 1 ~,K. N.Barber(GUE); Crowebridge, 18-VII-79, 1 ~,W.A.
Attwater (ODE); Iroquois Falls, 02..VII-87, 1 ~,1. R. Vockeroth (CNC); Oliver
Bog, 3 km south Galt, 04-11-VI-87, 1 ~,pt2 expanse hummock, D. Blades,
02aD (GUE); Lambton County, Pinery Provincial Park, 13-VI-91, 1 ~,Malaise

on edge of oak forest and meadow, J. Skcvington (GUE); Lambton County,
Pinery ProvincialPark, 12-15-VI-92,3 ~ ~,18-VI-2-VII-92,4 ~ ~,12-VII·92,2 if

c1, 13-17-VII-92, 2 ~ ~,21-28-VII-92, 1 d', Malaise, oak savannah, 1. Skevington
(GUE); Damascus, Wylde Lake Bog, 10-21-Vll-92, 4 c! 0', 3 ~ ~,O1-19-VIII-92,
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1 d', Malaise, S. A. Marshall (OUE); Burke Falls, 13-Vll-26, 1 d', F. P.Ide (CNC);
l'hunder Bay District, Macdiarmid, 04-VII-23, I d', N. H. Bigelow (CNC);
Wellington County, Guelph, 26-VIII..84, 1 if, M. Forward (GUE). Quebec:
Harrington Lake, Gatineau Park, 22..VI-54, 1 d', II. 1. Huckel (CNC); Beechgrove,
45°39', 76°8', 29-VI-62, 2 d' d', J. R. Vockeroth (CNC); Kam. County, Parke
Reserve, 08-VII-57, 1 c!, G. E. Shewell (CNC); Kam. County, Parke Reserve, 950
ft, 07-VIII-57, 1 ~, W.R.M. Mason (CNC); La Verandrye Provincial Park, mi
139, route 58, 19-VIII-65, 1 ~,D. M. Wood (CNC); Beaulieu, lIe Jesus, 12-V1II
06, 1 d' (CNe). UNITED STATES. California: Riverside County, Agua Caliente
Indian Reserve, Palm Canyon, 25-11-70, 1 d', P. H. Arnaud, Jr. (CAS). District of
Columbia: 19-VI-26, 1 d', 1. M. Aldrich (USNM). Georgia: Clarke County, 18-V
70, 1 d', Malaise trap, R. T. Franklin (DO); Clarke County, Whitehall Forest, 04
V-84, 1 ~,Malaise trap, R. T. Franklin (UG); Athens, 16-22-V-69, 1 ~,Malaise,

R. and J. Matthews (UG). Kansas: Pottowatomie County, near Tuttle Creek
Reserve, lO-15-VIII-78, 1 ~,Malaise trap, J. W. Johnson (KSU). Maine:
Piscataquis County, First Roach Pond, 04-VII-76, 1 d', 07-VII-76, 1 d', 2 ~ ~,A.

S. Menke (UCD). Maryland: Beltsville, 09-VI-, 1 d', N. Banks (MCZ); Mont
gomeryCounty, Glen Echo, 10-VIII-23, 1 ~,l R. Malloch (USNM); CabinJolm,
18-VIII-14, 1 ~,R. c. Shannon (USNM). Michigan: Barry County, Yankee
Springs Game Area, 19-V1II-64, 1 if, R. L. Fischer (MSU); Chippewa County,
25-VI-60, 1 if, R. and K. Dreisbach (MSU); Elnmet County, 3 nu W. Carp Lake,
06-VII-60,1 d' (VCR). Mississippi: Oxford, 14-VII-34, 1 ~,F. M. Hull (CNC).
Missouri: Williamsville,-XI-XI-68, 2 ~ ~,1. T. Becker (CNC). New Hampshire:
Coos County, Gorham, 12..VllI-, 1 d'(MCZ). New York: E. Concord, I1-VTI-47,
1 d', L. L. Pechuman (CUIC); Ulster County, Cherrytown, 4 mi NNW
Kerhonkson, 08-18-VIII-71, 1 if, 19-VIII-I2-IX-7l, 1 d', 1 ~, P. and B.
Wygodzinsky(AMNH). Ohio: ShakerHeights, 2S..VllI-39, 1 ~,E. D. McDonald
(LACM). Oklahoma: Latimer County, ..VII-87, 1 ~,-IX-86, 2 ~ ~,K. Stephan
(FSCA). Oregon: Josephine County, Grant's Pass, 14-VII-16, 1 d' (CMNH).
Pennsylvania: Milford, IS-VIII-55, 1 d\ marshy meadow, R. Angle (MSU);
Germ't, 12-Vill-05, 1 cf(PAS). Rhode Island: W.Kingston, 10-VI-70, 1 ~,Ol-JX

70,1 d',A.Lavallee(UG);Mooresfield, 12-VI-70,2 ~~, 15-VI-70, 1 ~,18-VI-70,

1 d', 2 ~ ~,20-VI-70, 2 (/ if, A. Lavallee (UG). Utah: Logan Canyon, 04-VII..72,
1 if, F. C. Harmston(FSCA). Virginia: Glencarlyn, I1-Vll-15, 1 ~,C. T. Greene
(USNM); Falls Church, 09-VIII-, 1 ~ (USNM). Washington: Whitman County,
Yakawawa Canyon, 7 mi northwest Colton, 2,500 ft, 25-27..VI-77, 1 d', Malaise,
W. J. Turner (WSU). Wisconsin: Bayfield County, 4-VII-66, 1 d', Malaise trap,
J. H. Williams (KSU).

Pipunculus townsend;
UNITED STATES. Arizona: ChiricahuaMountains,4-VII-40, 12 0'0',4 ~ ~,

D. E. Hardy (SNOW); Chiricahua Mountains, 4-VII-40, 7 c! c!, 6 ~ ~, R. H.
Beamer (SNOW); Chiricahua Mountains, 4-VII-40, 1 c!, R. H. Beamer (USNM);
Cochise County, Southwestern Research Station) 5 mi west Portal, 24-IX-66, 1
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c!, 3..X-66, 1 ~,5,400 ft, P. H. Arnaud, Jr. (CAS); Cochise County, Southwest
ern Research Station, Portal area, 8-V-67, 1 d, D. M. Wood (CNC); Cochise
County, SouthwesternResearch Station, 5mi west Portal, 5,400 ft, 13-VII-63, 1
~, 1. G. Rozen and D. K. Oliver (AMNH); Cochise County, Southwestern
Research Station, 5 mi west Portal, 5,400 ft, 1-6-XI-62, 1 ~, V. Roth (AMNH);
Graham County, Hospital Flat, Pinaleno Mountains, 8,950 ft, 2-VIII-65, H. B.
Leech (CAS); Iiuachuca Mountains, Ramsey Canyon, 15 mi south Sierra
Vista, 6,000 ft, 17-N -67, 1 c!, Stemitzky (CNC). California: Los Angeles County,
Angeles Crest IIighway, Arroyo Seco, Switzer Station, 1,000 m, 29-VII-77, 3 ~

~, P. H. Arnaud, Jr. (CAS); San Bernardino County, Mountain Home, 12-IX
53, 2 ~ ~,E. I. Schlinger (UCD); Los Angeles County, Glendale, 9-VIII-52, 1 c!,

W. M. Schlinger(UCD); Siskiyou County, Mt. Shasta City, I9-VII~80, 1 ~,B.

Villigas (DCD); Alameda County, i cf, Coquillett colI. (USNM); Marin County,
Mill Valley, BlithedaleRidge, Lee Street, 18-20-V-65, 1 ~, 110 In, P. H. Arnaud,
Jr. (CAS). New Mexico: Ruidoso, 26-VI-40, 1 cf, R. H. Beamer (SNOW);
McKinley County, Quaking Aspen, 6.4 krn sou,th Fort Wingate, 9-VII-66, 1 c!,

1 ~,2,440 In, P. H. Arnaud, Jr. (CAS); Tajique, 25-VI-40, 2 ~ ~,R.II. Beamer
(SNOW); Grant County, Pinos Altos Mountains, 28-VIII-51, 1 ~,E. L. Kessel
(CAS).

Pipunculus viduus
CANADA. Alberta: Edmonton, I4-VII-35, 1 d", E. H. Strickland (SNOW);

Vammun?, I-VII-27, 1 cf, E. H. Strickland (SNOW). Nova Scotia: Victoria and
Inverness Counties, Cape Breton IIighlands National Park, Mack. Fire Tower,
I5-VlI-83,1 d',D. M. Wood (CNC); Colchester County, Debert, 30-VII-91, 1 ~,

E. Georgeson (NS). Ontario: Wellington County, Fergus, 18-VI-90, S. A.
Marshall, Malaise (GVE); Wellington County, Cambridge, 5-VII-89, 1 ~, Leg.
M. K. Sears, Malaise (GUE); Well1ngton County, Eden Mills, 25-VII-77, 1 ~,K.

Barber (GUE); Wellington County, Guelph, 2-Vill-79, 3 ~ ~,K. Barber (GUE);
Algoma District, lIilton Township, 24-VIII-92, 1 ~,Leg. J. E. Swann, edge of
hardwood forest and field, Malaise (GUE); DeOrassi Point, 25-VII-1895, 1 ~,

M. C. VanDuzee (CAS); Crowe Bridge, 19-VII-79, 1 ~,w. A. Attwater(GUE);
Five Points, 25-30-VII-83, 1 ~,1. G. Thompson, hardwood forest, Malaise
(GDE); Orwell, 14-VI-78, 1 r:!, Dael Morris (GDE); Damascus, Wylde Lake Bog,
lo-21-VII-92, 1 ~,S.A.Marshall,Malaise(GUE);LakeNipigon, l1-VII-23, 1 cf,

N. K. Bigelow, Macdiarmid (CNC); Lambton County, Pinery Provincial Park,
Canoe Lauch, 04-VIl-94, 2 d' d", hovering overmoist sand, J. Skevington (GUE);
Lambton County, Pinery Provincial Park, 07-14-VI-95, 1 c!, Burley Camp
ground Malaise, wet meadow, J. Skevington (GVE); Lambton County, Pinery
Provincial Park, 10-VI,.95, 8 cf c!, J. Skevington (GUE); LambtonCounty, Pinery
Provincial Park, Riverside Campground, lO-VI-95, 1 c!, 1 !?, in copula, D.
Caloren (GUE); Lambton County, Pinery ProvincialPark, Woodyard, 10..VI-95,
117 cf d, hovering over wet sand, J. Skevington (GUE); Lambton County,
Pinery Provincial Park, Woodyard, 10-VI-95, 4 c! cf, D. Caloren (GUE); Lambton
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County, Pinery Provincial Park, II-VI-95, 1 d',1. Skevington (GUE); Lambton
County, Pinery Provincial Park, Woodyard, 13-VI-95, 20 c:f c!, hovering over
wet sand, J. Skevington (GUE); Lambton County, Pinery Provincial Park,
Burley Campground, 27-VI-I0-Vll-95, 1 (/, Malaise, wetmeadow, J. Skevington
(GUE); LambtonCounty, Port Franks, Karner Blue Sanctuary, 01-06-VI-96, 1
c!, Malaise, J.Skevington (GUE); Lambton County, Port Franks, Watson
Property near L-Iake, 10-VI-96, 1 c!, J.Skevington (GUE); Lambton County,
PortFranks, Karner Blue Sanctuary, lo-13-VI-96, 1 c!, 1 ~,Malaise,J.Skevington

(GUE); Lambton County, Port Franks, I{amer Blue Sanctuary, 13-VI-96, 83 if

if, hovering over wet sand, J. Skevington (GUE); Lambton County, Port
Franks, Karner Blue Sanctuary, 20-26-VI-96, 1 c!, Malaise, 1.Skevington (GOO).
Quebec: Ste. Catherine, Cte Portneuf, 13-15-VIII~71, 1 if, 2 ~ ~,D. M. Wood
(CNC); Old Chelsea, Summit King Mountain, 14-VI-68, 1 c!, D. M. Wood
(CNC); Duncan Lake, near Rupert, 25-VII-69, 1 ~,1. F. McAlpine (CNC);
Duncan Lake, near Rupert, 30L.VII-69, 1 ~, J. F. McAlpine (CNC); Luskville, 26
VII-79, 1 ~,S. A. Marshall (OUE). Saskatchewan: Saskatoon, 16-VIII-39, 1 ~,

A. R. Brooks (GUE). MEXICO. 10 mi WEI SaIto Dgo. 8-V-61, 1 c!, Howden &
Martin, 9,000 ft (CNC). UNITED STATES. Arizona: Marshall Gulch Station,
Catalina Mountains, 5-VI-61, 1 cf, l C. Bequaert, 8,000 ft (URA); Cochise
County, near South Fork of Cave Creek, 1-2-VI-91, 1 c:!,1. E. Swann, flight
intercept trap (GUE); Coconino County, Williams, 2-VI-, 1 if, H. Barber (USNM).
California: Contra Costa County, Mount Diablo State Park, 18-VII-51, 1 if, f. X.
Williams, 2,000 ft (CAS). Colorado~ Huerfano? County, ] 6-VIII-28, 1 Cf, R. H.
Painter, 10,000 ft (SNOW). District ofColumbia: Rock Creek Park, 31-VII..28, 1
d' (USNM). Florida: Franklin County, Carrabelle, 27-IV-4-V-80, 1 ~,H. J.
Tcskey (CNC). Idaho: Latah County, 7 miNNE Moscow, 29-VI-75, I c!, W. J.
Turner, 2,700 ft(WSU); Latah County, Moscow Mountains, 10-VII?-, 1 0', R.
C. Shannon (USNM); Latah County, Troy, 31-V-, 1 d", J. M. Aldrich (USNM);
Illinois: Piatt County, Allerton Park, 4 mi WMonticello, 4-VI-79, 4 c! (/, 3 ~ ~,

D. W. Webb (INHS); Piatt County, Allerton Park, 4 mi WMonticello, 6-VI-79,
2 ~ ~,D. W. Webb (INHS); Piatt County, Allerton Park, 4 mi WMonticello, 8~
VI-79, 1 ~,D. W. Webb (INHS); Piatt County, Alle110n Park, 41ni W Monticello,
16-VI..79,2 if d', 1 ~,D. w. Webb (INHS); Adams County, 5.5 mi E Kingston,
26-VI-88, 1 ~,E. A. Lisowski (INHS); Jo Daviess County, Galena, 6-VII-17, 1 c!

(INHS); Vermilion County, Forest Glen Forest Preserve, 5 mi SE Westville, 1
6-VI-77,1 c!, D.II. Webb (INHS); Mason County, SandRidge state Forest, 4
mi NWForestCity, 21-22-V-76, 1 if, 1 ~,C. T. Maier (INHS). Kentucky: Hart
County, 1 mi SSE Rowletts, 11-14r..V-19, 1 d', 1 ~,E. A. Lisowski, Malaise
(INHS). Massachusetts: Middlesex County, Lincoln, 9-10-VI-82, I d', E. T.
Armstrong, Malaise (MCZ); Middlesex County, Lexington., 23-VI-, 1 ~,N.

Banks (SNOW). Michigan: lasco County, Hale, 17-VIII-25, I ~,E.G. Anderson
(UM); Livingston County, ESGR, 24-V-57?, 1 if (CUIC); Osceola County, 3
VIII-40, 1 ~,R. R. Dreisbach (MSU). Mississippi: Lafayette County,-IV-V
46, 1 ~, F. M. Hull (CNC); Lafayette County, ..V-VI- 60,6 if c!, F. M. Hull
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(CNC). Missouri: Boone County, Ashland Wildlife R.A., 14-N-91, 2 0' 0', 27
IV-91, I c!, 28-IV-6-V- 91, 1 ~,Malaise trap, R. S. Gagne (RSG), Crawford
County, Cook Station, MU Wurdack Farm, forest-meadow, Malaise trap, 27
V-OI-VI-92, I c1, R. S. Gagne (RSG). New Hampshire: White Mountains, 1 ~,

Morrison (USNM). New York: Ulster County, Cherrytown, 4 mi NNW
Kerhonkson, I5-30-VI-71, 1 0', P. and B. Wygodzinsky (AMNH); Schuyler
County, Texas Hollow, 15-VI-83, 1 0', L. L.Pechwnan(CUIC); Schuyler County,
Texas Hollow, 19-VI-80, 3 d" 0', L. L.Pechuman (CUIC); Ithaca, 30-V-74, 1 c!, R.
C. Miller (CUle); Ithaca, 5-VII-75, 1 cf, M. 1. and C. A. Tauber (CrnC); Ithaca,
15-VI-74, I c!, R. C. Miller (CUIC); Danby, 18-VI-6611 2 c! c!, L. L. Pechuman
(CUIC); Ulster County, ChenytoWO,4miNNWKerhonkson, 15-30-VI-71, 1 0',

3 ~ ~,P. and B. Wygodzinsky (AMNI-I); Ulster County, CherrytoWll, 4 mi
NNW Kerhonkson, 1-14-VII-71, 2 ~ ~,P. and B. Wygodzinsky (AMNH);
Ulster County, Chenytown, 4 mi NNW Kerhonkson, 15-30-VII-71, I ~,P. and
B. Wygodzinsky (AMNH); Ulster County, Che.rrytown, near Kerhonkson, 1
11-VIIDo71, 1 ~, P. and B. Wygodzinsky (AMNH); Essex County, Mount
Hurricane, -VI-39, 1 0', R. C. Shannon (USNM); Essex County, Keene Valley,
20-VII·62, 1 c!, 1. R. Vockeroth, 1,200 ft (CNC); Westchester County, Lewisboro,
l1-VI..78,1 c!, M. Favreau (AMNH); Cattaraugus County, Little Valley, 10-VI
12, 1 ~,M. C. VanDuzee (CAS); Tompkins County,RingwoodPonds, 16-VII
78, 1 ~'-Leg. D. J. Bickel (CUIC); TOll1pkins County, Ludlowville, Salmon
Creek, 9-VIII-79, 1 ~,Leg. D. 1. Bickel (CUIC); Nassau County, Long Island,
Cold Spring Harbor, 30-V-31, 1 ~,C. H. Cun·an (AMNH); Nassau County,
Long Island, Cold Spring Harbor, 20-VII-3D, 1 c!, C. H. Curran (AMNH). North
Carolina: Jackson County, Cullownee, Cane Creek, 8-VI-84, 1 c!, S. A. Marshall~
2,200 ft, Malaise (GDE); Highlands, 6-V-57, 1 0', W. J. Brown (CNC); High
lands, 26-V-57, 1 c!, W.R.M. Mason (CNC); Macon County, Coweeta Hydro
logic Lab, 27-IV-4-V-79, 2 0' c!, C. L. Smith, Malaise (UG); Macon County,
Coweeta Hydrologic Lab, 4-15-V-79, 3 d' 0', C. L. Smith, Malaise (UG); Macon
County, Coweeta Hydrologic Lab, 4-VI-72, 2 c! 0', A. G. Lavallee (UG); Bryson
Canyon, 3,000-5,000 ft, -V-36, 1 0', R. C. Shannon (USNM). Oklahoma: Latitner
County, -V-87, 2 ~ ~,K. Stephan (FSCA). Oregon: Hood River County, Hood
River, I-IX-17?, 1 0', collector - Childs (DeB). Pennsylvania: Lehigh County,
Lehigh Gap, 25-VI-Ol, 1 ~,C. W.Johnson(MCZ);Lotell,23-V-14, 1 d'(ANSP);
Allegheny County, 1 c!, (CMNH). Vermont: Essex County, Route 105,
Ferdinand, I1-VIII-72, 1 ~,L. L. Pechunlan (CUIC). Virginia: Giles County,
Mountain Lake Biological Station, I-VIII-68, 1 ~,H. Greenbaum (FSCA);
Smythe County, 12 Hungry Mother State Park, 20-VI-58, 1 ~,G. W. Byers
(SNOW); Fairfax County, Great Falls, 12-V-, 1 c!, Banks (MCl); Spring Black
Pond, 20-VII-30, 1 ~,H. s. Barve (USNM)~Washington: Whitman County, 8
mi SW Pullman, Lyle Grove, Biological Area, 20-VI-79, 1 ~,S. Woods, 2,100 ft,
Malaise (WSUP); Whitman County, 8 rni SW Pullman, Lyle Grove, Biological
Area, 25-VI-79, 1 ~,S. Woods, 2,100 ft, Malaise (WSUP); Whitman County, 8
mi SW Pulhhan, Lyle Grove, Biological Area, 29-VI-79, 2 ~ ~,s. Woods, 2,100
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ft, Malaise (WSUP); Whitman County, 8 mi SW Pullman, Lyle Grove, Biologi
cal Area, 6-VII-79, 2 ~ ~,L. Corpus, 2,100 ft, Malaise (WSUP); Whitman
County, 8 mi SW Pullman, Lyle Grove, Biological Area, 29-VII-79, 2 ~ ~, L.
Corpus, 2,100 ft, Malaise (WSUP). West Virginia: Pocahontas County,
Monongahela National Forest, Watoga State Park, 13-VIII-72, 1 ~, H. V.
Weems, Jr. (FSCA). Wisconsin: Dodge County, BeaverDam, 3-VI-I0, 1 0'

(ANSP). Wyoming: Crook County, Black Hills National Forest, Cook. Lake
Recreation Area, 4-21-VID-90, 1 ~, 1. E 1 Swann, pans in poplar and pine forest
(GUE).

Pipunculus xanthopodus
UNITED STATES. Arizona: Huachuca Mountains, Ramsey Canyon, 5,200

ft, 15 mi south Sierra Vista, 10-VI-67, 1 if, 11-VI-67, 1 if, 12-VI-67, 1 if, 2 ~ ~, 14
VI-67, 2 ~ ~,21-VI-67, 2 ~ ~, Malaise trap, R. F. Stemitzky (CNC); Huachuca
Mountains, Ramsey Canyon, 6,000 ft, 15 mi south Sierra Vista, 9-VIII-67, 1 ~,

13-VIII-67, 1 ~,4-IX-67, 1 if, 2 ~ ~,R. F. Sternitzky (CNC); Cochise County)
Ramsey Canyon, south ofSierra Vista, 1,700m, Mile High Preserve, Malaise,
oak-juniper, 01-08-X-86, B. V. Brown (GUE); Cochise County, Chiricahua
Mountains, Southwestern Research Station, 5-X-58, 1 c!, Viguiera Multiflora,
5,000-6,000 ft, H. V. Weems, Jr. (FSCA).
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Figs. 1-4. Adult Pipunculus. (1) P. hertzog; male, acute antenna. (2) P. hertzogi
male, obtuse antenna. (3) P, xanthopodus male, short acuminate antenna. (4) P.
campestris felnale, head, frontal. sc, scape; pe, pedicel; £1, flagellum; ar, arista; ld,
length of longest dorsal pedicel bristle; lv, length of longest ventral pedicel bristle;
wp, width of pedicel; wf, width of lower fronS; df, diall1eter of largest eye facets.
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Figs. 5-8. Male Pipunculus. (5) P. tibialis, right Willg. (6) P. hertzogi, right
wing. (7) P. torus, posterolateral of left hind femur. (8) P. hertzogi, anterolateral of
right hind femur. C3, third costal section; C4' fourth costal section; pt, pterostigma;
wi, wing length; 8

3
, sector 3 of M; 8

2
, sector 2 of M; vs, ventral spines; pd,

posterodorsal rows of hairs,
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Figs. 9-12. Male Pipunculus. (9) P. tibialis, anterolateral of hind tibia. (10) P.
viduus, anterior of hind tarsomerc s. (11) P. hertzogl, ventral view ofdistal region
of abdomen. (12) P. hertzogi, ventral view of sternite 6 (flattened to show shape).
ob, outstanding anterolateral brislle~ as, apical spur; p, length of pulvullus; ts'
length of tarsomere 5; T's' tergite 5; 86-7' sternites 6 and 7; SYs' syntergosternite 8;
mem, membranous area; ep, epandrium; ses, subepandrial sclerite; ss, surstylus; ce;
cercus; sp, sperm pump; ea, ejaculatory apodeme.
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Figs. 13-14. Male Pipunculus. (13) P. houghi, lateral of genitalia in situ. (14) P.
hertzogi, dorsal view of surstyli and associated structures. ea, ejaculatory apodeme;
la, length of apodeme; wa, width of apodeme; sp, sperm pump; hy, hypandriuln;
ed, ejaculatory duct; gonst, gonostylus; ph gd, phallic guide; 11 hy, lateral lobes of
hypandrium; ses, subepandrial sclerite; lses, length ofsubepandrial sclerite; wses,
width of subepandrial sclerite; ss, surstylus; Is, length of surstylus; ws, width of
surStylus; ep, epandrium.
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Figs. 15-17. FelnaleP. campestris. (15-16) Left lateral of ovipositor. (17)
Lateral of spermatheca and associated tubules. 10, length of ovipositor; lb, length of
base of ovipositor; Ip, length ofpiercer of ovipositor; ce, cercus; T

6
, tergite 6;

s, spermatheca.
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Fig. 18. Male P. abnormis. (a) Right lateral~ distal region of abdomen. (b)
Dorsal, distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial sclerite. (1) Lateral,
phallic guide. (g) Latera), ejaculatory duct.
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Fig. 19. Male P. albidus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdolnen. (c) Ventral~ distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral}
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 20. Male P. apicarinus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdonlen. (c) Ventral, distal region ofabdomen. (d) lrateral,
ejaculatory apodcole. (e) Dorsal, surstyli and subepandrial sclerite. (f) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 21. Male P. basilicus. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region ofabdomen~ (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial ~clerite. (1) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 22. Male P. bulbistylus. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandriaI sclerite. (0 Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 23. Male P. campestris. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdon1en. (c) Ventral, distal region of abdomen. (d) Dorsal,
surstyli and subepandrial scJerite. (e) Lateral, ejaculatory duct. (I) Lateral, phallic
guide. (g) Lateral, ejaculatory apodeme.
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Fig. 24. MaleP. cingulatus. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial sclerite. (f) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.



SKEVINGTON: REVISION OF NEW WORLD PIPUNCULUS LATREILLE 161

a

c

e

f

b

g

d

Fig. 25. Male P. curvitibiae. (a) Right lateral, distal region ofabdomen. (b)
Dorsal, distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatoryapodeme. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 26. Male P. dentatus. (a) Right Jateral, distal region of abdomen. (b) Dorsal,
distal region of abdomen. (c) Ventral, distal region of abdonlen. (d) Dorsal, surstyli
and subepandrial sclerite. (e) Lateral, ejaculatory apodeme.(f) Lateral, phallic guide.
(g) Lateral, ejaculatory duct.
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Fig. 27. M.ale P. elegantulus. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region ofabdomen. (d) Dorsal,
surstyli and subepandrial sclerite. (e) Lateral, ejaculatory duct. (t) Lateral,
ejaculatory apodeme.(g) Dorsal, phallic guide. (It) Lateral, phallic guide.
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Fig. 28. Male P.fuscus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region of abdolnen. (c) Ventral, distal region ofabdomen. (d) Dorsal, surstyli
and subepandrial sclerite. (e) Lateral, ejaculatory apodelne. (f) Lateral, phallic
guide. (g) Lateral, ejaculatory duct.
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Fig. 29. Male P. hastatus, (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsa], surstyli and subepandrial sclcrite. (f) Lateral,
ejaculatory duct. (g) Lateral, phallic guide. (h) Dorsal, phallic guide.
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Fig. 30. Male P. hertzogi. (a) Right lateral, distal region ofabdomen. (b) Dorsal,
distal region of abdomen. (c) Ventral, distal region ofabdomen. (d) Lateral, phallic
guide. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral, ejaculatory
apodeme. (g) Lateral, ejaculatory duct.
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Fig. 31. Male PI horvathi. (a) Right lateral, distal region of abdomen. (b)
Lateral, ejaculatory apodemc. (c) Ventral, distal region ofabdomen. (d) Dorsal,
distal region ofabdolnen. (e) Dorsal, sur:;tyli and sobepandrial sclerite. (I) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 32. Male P. houghi. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodcnle. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral,
ejaculatory duct. (g) Lateral, phallic guide.
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Fig. 33. MaleP. kotaneni. (a) Right lateral, distal region of abdomen. (b)
Dorsa], distal region ofabdolnen. (c) Ventral, distal region of abdomen. (d) Lateral,
ejaculatory apodenle. (e) Dorsal, surstyH and subepandrial sclerite. (tj Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 34. Male P. luteicornis. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region of abdomen. (d) Lateral,
ejaculatory duct. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral,
ejaculatory apodeme. (g) Lateral, phaJlic guide.
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Fig. 35. MaleP. maritimus. (a) Right lateral, distal region ofabdomen. (b)
Dorsal, distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
phallic guide. (e) Dorsal, surstyli and sUbepandrial sclerite. (t) Lateral, ejaculatory
apodeme. (g) Lateral, ejaculatory duct.
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Fig. 36. Male P. nanus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region of abdonlen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory duct. (e) Dorsal, surstyli and subepandrial sclerite. (1) Lateral,
ejaculatory apodeme. (g) Lateral, phallic guide.
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Fig. 37. Male P. nodus. (a) Dorsal, distal region of abdolnen. (b) Right lateral,
distal region of abdomen. (c) Ventral, distal region ofabdomen. (d) Dorsal, surstyli
and subepandrial sclerite. (e) Lateral, ejaculatory apodeme. (f) Lateral, phaJlic
guide. (g) Lateral, ejaculatory duct.
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Fig. 38. Male P. papulus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial sclerite. (I) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 39. Male P. platystylus. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region ofabdonlen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial sclerite. (f) Lateral,
phallic guide. (g) Lateral, ejaculatory duct.
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Fig. 40. Male P. rafaeli. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdomen. (c) Ventral, distal region ofabdomen. (d) Lateral,
ejaculatory apodeme. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral,
ejaculatory duct. (g) Lateral, phallic guide. k, proxinlal keel ofphallic guide.



SKEVINGTON: REVISION OF NEW WORLD PIPUNCULUS LATREILLE 177

h

Fig. 41. MaleP. tibialis. (a) Right lateral t distal regio'n of abdomen. (b) Dorsal,
distal region of abdomen I (c) Ventral, distal region of abdomen. (d) Dorsal, surstylj
and subepandrial sclerite~ (e) Dorsal, ejaculatory apodeme. (f) Lateral, ejaculatory
apodeme. (g) Lateral, ejaculatory duct. (h) Lateral, phallic guide.
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Fig. 42. Male P. torus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdomeo. (c) Ventral, distal region of abdomen. (d) Dorsal, surstyli
and subepandrial sclerite. (e) Lateral, ejaculatory apodelne. (t) Lateral, ejaculatory
duct. (g) Lateral, phallic guide.
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Fig. 43. MaleP. townsendi. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region of abdomen. (d) Lateral,
ejaculatory apodcme. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral,
phalljc guide. (g) Lateral, ejaculatory duct.
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Fig. 44. Male P. viduus. (a) Right lateral, distal region of abdomen. (b) Dorsal,
distal region ofabdomen. (c) Ventral, distal region ofabdomen, (d) Lateral,
ejaculatory duct. (e) Dorsal, surstyli and subepandrial sclerite. (t) Lateral,
ejaculatory apodeme. (g) Lateral, phallic guide.
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Fig. 45. Male P. xanthopodus. (a) Right lateral, distal region of abdomen. (b)
Dorsal, distal region of abdomen. (c) Ventral, distal region of abdomen. (d) Lateral,
ejaculatory apodenle. (e) Dorsal, surstyJi and subepandrial sclerite. (f) Lateral,
ejaculatory duct. (g) Lateral, phallic guide.
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Figs. 46-51. Fenlale Pipunculus ovipositors. (46-47) P. torUs. (48) P.
townsendi. (49) P. nallUS. (50) P. Izorvathi. (51) P. tibialis.
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Figs. 52-57. Female Pipunculus ovipositors. (52) P. luteicornis. (53) P.fuscus.
(54) P. dentatus. (55) P. abnormis. (56) P. campestris. (57) P. hertzogL
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Figs. 58-61. Felnale Pipunculus ovipositors: (58-59) P. cingulatus. (60) P.
hastalus. (61) P. hought.
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Figs. 62-65. Female Pipuncillus ovipositors. (62) P. xanthopodus. (63) P.
elegantulus. (64) P. maritimus. (65) P. viduus.
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Fia. 66. Distribution
of P. abnormis (+), P.
basilicus (.), and P. campestris <-").
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Fig. 67. Distribution
of P. aLbidus <",),
and P. hertzogi (.).
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Fig. 68. Distribution
ofP. apicarinus

Fig. 70. Distribution
ofP. hastatus

Figure 69. Distribution
ofP. curvjtibiae

Fig. 71. Distribution
ofP. xanthopodus

Figs. 68-71. Distributions of (68) P. apicarinus, (69) P. curvitibiae,
(70) P. hastatus, and (71) P. xanthopodus.
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Fig. 72. Distribution
of P. bulbistylus <"'),
and P. horvathi (.).
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Fig. 73. Distribution
of P. cingulatus (.) t

and P. dentatus (...>.
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Fig. 74. Distribution
of P. elegamulus.
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Fig. 75. Distribution of
P. ferepauculus (+) - specimen
examined by author; (Ii) - ~pecimens

examined by Hardy (1965b) and Rafael
(1991»t and P. rafaell (.) - specimens
examined by author; (t> - specimens
examined by Rafael (1991».
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Fig. 76. Distribution
of P. fuscus.
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Fig. 77. Distribution
of P. houghi (. ).
P. kotaneni <..). and P. papulus (+).
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Fig. 78. Distribution
of P. maritimus (+),
and P. townsend! (e).
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Fig.79. Distribution
of P. nodus ("'),
and P. luJe;cornis (.).
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Fig. 80. Distribution
of P. nanus ("),
and P. torus (e).
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Fig. 81. Distribution
of P. platysrylus (-;-),
and P. tibialis (.).
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Fig. 82. Distribution
of P. viduus.
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Fig. 83. Hypothesis of phylogenetic relationships among species of
Pipunuculus. Explanation: open bars are reversals; characters marked with an
asterisk (*) are hOlTIOp]asies.
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Fig. 84. Alternative equally parsimonious relationships within 2 different
Pipunculus lineages. Explanation: open bars are reversals; characters marked with
an asterisk (*) are homoplasies.


