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Frontispiece-Fig. 1. General habitus of a Stilobezziine biting midge, Monohelea nebulosa
(Coquillett) (drawn by Molly Ryan).

NATURAL HISTORY OF PLUMMERS ISLAND, MARYLAND
XXV. Biting Midges (Diptera: Ceratopogonidae).
3. The Species of the Tribe Stilobezziini
Willis W. Wirth and William L. Grogan, Jr.
Abstract.—The published biological information on the adults and immature stages of the predaceous midge tribe Stilobezziini is reviewed. The
larvae are aquatic and usually are found in mats of vegetation in bogs, or
in mud, silt, sand, or moist soil at the margins of small streams or pools.
Adult females prey on small Diptera, usually chironomid midges, which
they capture from the male swarms. New taxonomic characters are used to
separate the tribes Ceratopogonini and Stilobezziini, and a key is presented
for identification of the North American genera of Stilobezziini, in its revised
concept. Diagnoses are presented of all taxa, and keys are given for the
species of the lower Potomac Valley. Five genera and 34 species of Stilobezziini occur in the study area, including four species described as new:
Monohelea andersoni, n. sp., M. hirsuta, n. sp., M. magnitheca, n. sp.,
and Stilobezzia navaiae, n. sp. Stilobezzia scutata Lane and Forattini is a
junior synonym of S. thomsenae Wirth (New Synomymy).

Introduction
The first paper of this series (Wirth et al., 1977) comprised a general
review of the anatomy, systematics, and biology of the Ceratopogonidae
and a key for the identification of the North American genera. The second
paper (Wirth and Grogan, 1979) was a taxonomic review of the Potomac
Valley species of the tribes Heteromyiini and Sphaeromiini in the subfamily
Ceratopogoninae. In this, the third paper, we follow the format of the second
paper in our treatment of the species of the tribe Stilobezziini.
Discussion of taxonomic characters and explanation of our terminology
were given in the first contribution. For the purposes of this series we use
the term "Lower Potomac Valley" for the District of Columbia, Montgomery and Prince George's Counties in Maryland, and Fairfax and Arlington
Counties and Alexandria in Virginia, a convenient political area with a biota
representative of the environs of Plummers Island. An intensive field study
of the biting midges has been conducted in the Lower Potomac Valley since
1976 under a grant from the Washington Biologists' Field Club, a nonprofit
corporation of Washington area biologists dedicated to the study and preservation of the natural biota of Plummers Island. We are very grateful to
the WBFC for its interest and financial support.
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Taxonomic Notes on the Tribe Stilobezziini
In this review we adopt a new concept of the tribe Stilobezziini and use
a new set of characters to separate the stilobezziine genera from those of
the tribe Ceratopogonini. For many years ceratopogonid workers have experienced difficulty and expressed dissatisfaction with the characters traditionally used to separate the two tribes (or genus groups, as originally
proposed). Comments were made on this difficulty by de Meillon and Hardy
(1953) and Wirth et al. (1977). The most up to date keys to genera
(Wirth et al., 1977, North American species) are weak and do not work
well in the section where these tribes are treated. Study is currently
under way in an attempt to correct inaccuracies and to select new characters that will give a more natural and clear cut separation of the tribes.
The following keys are presented as a provisional (tentative) solution to
this difficult taxonomic situation.
Separation of the Tribes Ceratopogonini and Stilobezziini
1. Sensilla coeloconica (pitlike) or sensilla basiconica (peglike) present
at apex of first flagellar segment; claws of female usually equal sized;
eyes usually pubescent
Tribe CERATOPOGONINI
- Sensilla coeloconica or sensilla basiconica absent onfirstflagellar
segment; claws of at least one pair of legs of female usually unequal;
eyes usually bare
Tribe STILOBEZZIINI
Key to the North American Genera of Stilobezziini
1.
2.
3.
4.

-

Fourth tarsomere cylindrical
2
Fourth tarsomere cordate
3
Hind femur greatly swollen and bearing many ventral spines
Serromyia Meigen
Hind femur slender to moderately swollen but without ventral spines
Monohelea Kieffer
Palpus with four segments; wing of female with a single radial cell
and costa extending past radius to or near wing tip; coxae of male
with dense, long, spinelike bristles
Parabezzia Malloch
Palpus with five segments; wing of female with one or two radial
cells but costa not extending beyond radius and to not more than
0.8 of wing length; coxae of male without dense spinelike setae . . . 4
Wing with first radial cell obsolete, second radial cell usually small
and not extending beyond 0.7 of wing length; vein Rl located greatly
distad of r-m crossvein; wing with 1-20 small dark spots and often
with grayish streaks on veins; eyes pubescent or bare; fifth tarsomeres of females without ventral batonnets . . . . Alluaudomyia Kieffer
Wing usually with two radial cells, the first usually distinctly rhom-
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boidal shaped, the second long and extending beyond 0.7 of wing
length; vein Rl located on or about a direct line with r-m crossvein;
wing rarely maculate, if spots present they are few in number and
large, veins not with grayish streaks; eyes bare; fifth tarsomeres of
females often with ventral batonnets
Stilobezzia Kieffer
Tribe Stilobezziini Wirth
Wirth, 1952a:202 (diagnosis; proposed for Stilobezzia Group of authors).
Diagnosis.—Body usually moderately large; slender to stout species.
Thorax usually robust, mesonotum usually rounded anteriorly, rarely with
anterior tubercle. Wing often with prominent color pattern; macrotrichia
present or absent; medial fork usually with long petiole; M2 rarely interrupted at base. Usually two radial cells, the second usually elongate, costa
usually extending to 0.6-0.7 of wing length. Eyes usually bare. Antenna
usually slender, with sparse verticils and no unusual sensillar structures;
sensilla coeloconica absent. Palpus usually slender, five-segmented, with or
without sensory pit. Female mandible with 6-20 strong teeth adapted for
feeding on insects. Legs variable; sometimes spiny; femora armed or unarmed, sometimes swollen. Hind basitarsus slightly and abruptly bent near
base and usually bearing a ventral spine near base; tarsomeres often with
strong ventral spines; fourth tarsomere often cordiform. Female claws often
enlarged, unequally developed, or reduced to one claw with a basal barb,
usually greatest claw development occurring on hind leg. Male claws usually
small and equal. Usually two large sclerotized spermathecae. Female abdomen usually short and stout, rarely petiolate; rarely with modification of
distal segments. Male genitalia various, usually short and stout; aedeagus
usually with basal arch and small distal process, sometimes modified; parameres usually separate with slender basal apodemes, sometimes fused or
variously modified.
Biology and Immature Stages
Adult Biology.—Because of their small size (1-2 mm) compared to Palpomyiini and Sphaeromiini (up to 4 mm) adults of the Stilobezziini have not
been observed as frequently as those, for example, of Palpomyia, Bezzia,
and Sphaeromias. As a result female prey records for species of Stilobezziini are fragmentary and for some genera, entirely lacking. Edwards (1920)
listed four prey records of Serromyia and five for Stilobezzia. Gad (1951)
listed two prey records for Serromyia. Downes (1978) listed seven records
of his own for Alluaudomyia, 17 for Monohelea, one for Parabezzia, one
for Serromyia, and seven for Stilobezzia. These records are discussed in
more detail under the generic headings later in this paper.
Larval Biology.—In contrast to the larvae of Sphaeromiini and Palpomyiini which generally frequent the more open beachlike margins of large
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streams, ponds, and lakes, the larvae of Stilobezziini are most frequently
found in mats of aquatic and semi-aquatic vegetation, and particularly in
sphagnum moss and other boglike habitats. In some species of Stilobezziini
the larvae are found in the mud, silt, sand, or moist soil at the margins of
small streams or pools.
Most larvae of the Stilobezziini swim with a snakelike motion well submerged in the water, through the bottom mud or sand, or the algal mats
which they frequent. In the genus Alluaudomyia, however, the larvae are
found swimming whiplike on the surface film partly out of the water, or
writhing through the surface material above the water line, or on partly
submerged wood. According to Kettle and Lawson (1952) and Glukhova
(1977) the larvae of Serromyia are sluggish and do not swim, but crawl
slowly through the substrate.
Immature Stages.—A general diagnosis of the larvae and pupae of the
subfamily Ceratopogoninae, taken mostly from Glukhova (1971), was given
in the second paper of this series on the Heteromyiini and Sphaeromiini.
The following special diagnostic features serve to distinguish larvae and
pupae of Stilobezziini from those of other tribes:
Egg: Oviposition habits have not been described for this tribe. The eggs,
as in most Ceratopogoninae, are elongate, cigar-shaped, with rounded ends.
Larvae: Head capsule moderately elongated, oval or of somewhat pointed
shape; head ratio not more than 2. Frontal plate clearly delineated throughout its length; frontal suture usually long, ending by the antennae. Setae on
anal segment usually short, rarely medium sized or long.
Larvae: Key to Genera (after Glukhova, 1977)
1. Larva not swimming, but climb slowly; head very small compared
with the thick body; length of head about Ys length of anal segment;
breadth of head about 0.4 breadth of anal segment; complementary
neck segment strongly developed, its length equal to half the length
of first thoracic segment; body not pigmented but white or grayish;
hairs on anal segment short, delicate, hardly noticeable; found in
margins of shallow waters, in swamps
Serromyia Meigen
- Larva swimming; head larger in comparison to body; neck segment
weakly developed, amounting to no more than V» length of first thoracic segment; body with or without pigment; setae on anal segment
short or medium sized, rarely long
2
2. Antenna obviously protruding; ventral side of head always with a
long sclerotized suture; papilla of second segment of antenna not
elongate; anal segment with short, thin, pale setae; head more often
dark brown; larvae of medium size, head length more than 0.20 mm;
body without pigment; larvae in moist soil, often overgrown with
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moss, along margins of rivers, streams, or silt along ditch margins
Stilobezzia Kieffer
Antenna short, not protruding; anal segment with long, stout, dark
setae
3
3. Larva with unpigmented body, white or somewhat creamy; anal
segment with stout black setae more than a third the length of segment; suture on ventral side of head not reaching middle of head;
paired antennal setae (x) as long as other head setae; larvae in sphagnum bogs, in swampy parts of forested streams . . . Monohelea Kieffer
Larva with body pigment in both external and internal layers of fat
body; anal segment with long dark setae equal in length to length of
head; several of head setae branched; larvae swim at surface of
water; larvae in banks of lakes, swampy, silty or overgrown with
sphagnum
Alluaudomyia Kieffer
Pupae: No characters have been found to separate pupae of the Stilobezziini from those of other tribes of Ceratopogoninae. In general they are
shorter and stouter than the pupae of Culicoidini, Sphaeromiini, Heteromyiini and Palpomyiini. In Parabezzia and Monohelea the dorsal tubercles
of the cephalothorax and abdomen are usually conspicuously enlarged in
the form of rounded mounds with granulose integument. The respiratory
horn is unusually short in all the genera but Stilobezzia, while in the latter
the horn is notably diverse and sometimes elaborate in form and structure;
in Alluaudomyia the respiratory horn always bears a double palisade of
spiracular openings, often greatly convoluted or modified in a gutter, with
V-shaped cross-section. In some Stilobezzia the abdominal tubercles are
elongated in shape and the spines directed caudad.
Systematic List of the Stilobezziini of
/-i
...
Plummers Island and Vicinity
Genus Alluaudomyia Kieffer
18. huberti Grogan and Wirth
1. bella (Coquillett)
19. neunguis Grogan and Wirth
2. footei Wirth
3. megaparamera Williams
Genus Serromyia Meigen
4. needhami Thomsen
20. crassifemorata Malloch
5. paraspina Wirth
6. parva Wirth
Genus Monohelea Kieffer
7. andersoni, new species
8. bifurcata Wirth and Williams
9. floridensis Wirth and Williams
10. hirsuta, new species
11. johannseni Wirth

Genus Stilobezzia Kieffer
21. antennalis (Coquillett)
22. beckae Wirth
23. bulla Thomsen
24. coquilletti Kieffer
25. diversa (Coquillett)
26. elegantula (Johannsen)
27. glauca Macfie

12.
13.
14.
15.
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macfiei Wirth
magnitheca, new species
nebulosa (Coquillett)
stonei Wirth

Genus Parabezzia Wirth
16. alexanderi Wirth
17. bystraki Grogan and Wirth

28.
29.
30.
31.
32.
33.
34.

lutea (Malloch)
navaiae, new species
pallidiventris (Malloch)
rabelloi Lane
stonei Wirth
sybleae Wirth
viridis (Coquillett)

Diagnoses of Species and Biological Notes
Genus Alluaudomyia Kieffer
Alluaudomyia Kieffer, 1913:12. Type-species, Alluaudomyia imparunguis
Kieffer (monobasic).
Neoceratopogon Malloch, 1915:310. Type-species, Ceratopogon bellus Coquillett (orig. desig.).
Prionognathus Carter, Ingram, and Macfie, 1921:309. Type-species, Prionognathus marmoratus Carter, Ingram, and Macfie (orig. desig.). Preoccupied.
Thysanognathus Ingram and Macfie, 1922:244. New name for Prionognathus Carter, Ingram, and Macfie.
Isoecacta Garrett, 1925:9. Type-species, Isoecacta poeyi Garrett (orig.
desig.) = bella (Coquillett).
References.— Wirth, 1952b:423 (rev. N. Amer. spp.); Wirth and Delfinado, 1964:599 (diagnosis; rev. Oriental spp.); Debenham, 1971:128 (diagnosis; rev. Australian, New Guinea spp.); Remm and Glukhova, 1971:304
(descr., figs, of larva and pupa); Glukhova, 1979:170 (key, descr., figs, of
larvae of 3 U.S.S.R. species).
Diagnosis.—Small, moderately hairy midges with slender body. Eyes
bare or hairy, contiguous or narrowly separated. Antenna 15-segmented;
female with segments 3-10 long, 11-15 more so; male with plume. Palpus
5-segmented; third segment slender with small sensory pit. Wing with first
radial cell obsolete, second radial cell well developed; without microtrichia,
macrotrichia numerous on distal part of wing; usually one to 15-20 small
dark spots and sometimes grayish streaks along veins. Legs slender, more
or less hairy; female claws long, subequal on fore and mid legs, very unequal
on hind leg. Female with one or two spermathecae; genital segments with
characteristic sclerotization for each species, an internal furca usually present. Male genitalia highly modified; ninth tergum always long, usually with
well-developed apicolateral processes; basistyle and dististyle simple; aedeagus arched with large distal process; parameres separate, shape variable
with species, slender anterolateral apodeme present.
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Immature Stages.—Remm and Glukhova (1971) gave a good description
and figures of the larva and pupa of A. pentaspila Remm and Glukhova;
Glukhova (1977) figured the head, pharyngeal comb, and last body segment
of the larva of A. quadripunctata (Goetghebuer). Grogan and Bystrak (1976)
described the larva and pupa of A. parva Wirth; Grogan and Messersmith
(1976) the larva and pupa of A. paraspina Wirth; Thomsen (1937) gave
figures and a short description of the larva and pupa of A. bella (Coquillett)
and A. needhami Thomsen. Glukhova (1979) described and illustrated the
larva of A. quadripunctata, A. pentaspila, and A. splendida in the U.S.S.R.
and gave a key for their separation. Wirth observed larvae of A. needhami
preying on Atrichopogon larvae at the water line on the stems of buttonbush; notes are given under the species discussion.
Biology.—The only known adult feeding habits for Alluaudomyia were
reported by Downes (1978), who observed females of A. bella preying on
swarming males of Labrundinia pilosella (Loew) and Harnischia sp. (Chironomidae) in Ontario.
Key to Potomac Valley Species of Alluaudomyia
Adults
1. Wing with only one dark spot, at end of second radial cell (Fig. 9d)
parva Wirth
Wing with more than one dark spot (Fig. 2d)
2
2. Submarginal wing spots long and streaklike, not rounded (Fig. 5c)
Submarginal wing spots more or less rounded, not over twice as 3
long as broad (Fig. 2d)
4
3. Large blackish hairy species, wing 1.5 mm long; wing streaks prominent; legs extensively blackish; male genitalia elongate; spermatheca ovoid (Fig. 6)
needhami Thomsen
Pale, usually smaller species, wing about 1.0 mm long; wing streaks
not prominent; mesonotum yellowish with brown dots; legs with
pale markings extensive; spermatheca pyriform; male genitalia
short, parameres twice folded distally (Fig. 5)
megaparamera Williams
4. Wing whitish with 8 or 9 well defined black dots, dark spot absent
in cell R5 past end of costa, dark spots not surrounded by a white
area (Fig. 2d); halter pale; legs with dark bands only, mottling absent
(Fig. 2k); male paramere with strong black spinelike process lacking
(Fig. 2i)
bella (Coquillett)
Wing more or less grayish, with 10-12 black spots each more or less
surrounded by whitish area; halter usually infuscated (Fig. 7)
5
5. Wing dark gray with prominent white spotting adjacent to the dark
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spots; wing spots 10 and 12 always present (Fig. 7c); legs with prominent dark mottling (Fig. 7f); female genital sclerotization as in Fig.
7g; male genitalia elongate, each paramere with a strong black lateral
spinelike process (Fig. 7i)
paraspina Wirth
Wing faint gray with long white streaks following veins on each side
of the small dark spots (Fig. 4c); legs yellowish with dark bands,
mottling faint (Fig. 4g); female genital sclerotization as in Fig. 4i;
male genitalia short and broad, parameres each subcylindrical, without lateral processes, but with three distal processes (Fig. 4f) . . . .
footei Wirth
1. Alluaudomyia bella (Coquillett)
Figs. 2, 3
Ceratopogon bellus Coquillett, 1902:87 (male; District of Columbia).
Culicoides bellus (Coquillett).—Kieffer, 1906:54 (combination).
Neoceratopogon bellus (Coquillett).—Malloch, 1915:310 (combination; description; Illinois).—Johannsen, 1934:344 (notes on synonymy).
Alluaudomyia bella (Coquillett).—Wirth, 1952a:195 (combination; Calif.;
redescribed; figs.).—Wirth, 1952b:425 (redescribed; figs.; distribution).—
Williams, 1953:283 (Georgia; larval habitats and bionomics).
Isoecacta poeyi Garrett, 1925:9 (female; British Columbia).
Alluaudomyia splendida (Winnertz) (misident.).—Johnson, 1925:46 (New
England).—Thomsen, 1935:288 (male, female; New York; figs.; syn.: bella).—Thomsen, 1937:73 (larva, pupa; figs.; New York).—Johannsen,
1943:780 (distribution; figs.).

Fig. 1. Alluaudomyia bella: a-b, d, f, h, j-n, Female; c, e, g, i, 1, o-p, Male; a, g, Antenna;
b-c, Palpus; d-e, Wing; f, Spermatheca; h, Head, anterior view; i, Parameres; j, Hind tibial
comb; k, Femora and tibiae of (left to right), hind, mid and fore legs; 1, n, Fifth tarsomere and
claws of (left to right) fore, mid and hind legs; m, Tarsi of (left to right) hind, mid and fore
legs; o, Tarsi of (left to right) fore, mid and hind legs; p, Genitalia, parameres removed.

Female Diagnosis.—Wing length 1.36 mm; breadth 0.58 mm. Head (Fig.
2h) with vertex grayish pruinose; eyes bare, contiguous. Antenna (Fig. 2a)
brownish, bases of proximal segments white; lengths of flagellar segments
in proportion of 18-14-14-14-14-14-14-15-18-19-19-19-25; antennal ratio 0.86.
Palpus (Fig. 2b) brownish; lengths of segments in proportion of 6-8-10-1012. Mandible with 15 teeth. Thorax brownish; mesonotum yellowish gray
pollinose, typically with long yellow and brownish hairs arising from small
brown dots, sometimes with punctures much reduced. Scutellum pale,
brown in middle; pleuron with two broad blackish horizontal bands, one at
half the height, the other across coxae. Legs (Fig. 2k) yellow, with conspicuous brown bands as figured; tibial comb (Fig. 2j) with nine spines.
Tarsi as in Fig. 2m; fifth tarsomeres and claws as in Fig. 2h. Wing (Fig. 2d)
whitish hyaline; with conspicuous pattern of eight small black spots as figured. Halter pale, knob with dark spot. Abdomen yellowish above, mottled
brownish to black on venter, occasionally all of dorsum except last two
segments dark. Genital sclerotization as in Fig. 3a; internal furca inconspicuous, at most pale brownish. Spermatheca (Figs. 2f, 3c) one, poorly
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Fig. 3. Alluaudomyia bella: a, c, Female; b, d-e, Pupa; a, Genital sclerotization; b, Operculum; c, Spermatheca; d, Respiratory horn; e, Last two abdominal segments, dorsal view.

sclerotized, rarely dark brownish; subspherical, measuring 0.085 mm in diameter, the slender neck poorly sclerotized.
Male.—Similar to female, with usual sexual differences; antenna as in
Fig. 2g; palpus as in Fig. 2c; wing as in Fig. 2e; tarsi as in Fig. 2o; claws
as in Fig. 21. Genitalia (Fig. 2p) brownish, parameres yellowish. Ninth sternum with broad, shallow, caudomedian excavation, ventral membrane spiculate; ninth tergum moderately long, lateral margins parallel on distal half,
apicolateral processes long and digitiform. Basistyle about three times as
long as broad, with prominent basal roots; dististyle slender and slightly
curved, distal half dark brown. Aedeagus with well sclerotized rounded
basal arch extending to half of total length; distal median process with two
deeply sclerotized lateral valves with a prominent lateral subapical spur,
and a dorsally closed, distally rounded, hyaline channel. Parameres (Fig. 2i)
separate; each with prominent basal apodeme; slender at base, gradually
broadened caudad, with irregular bulbous apex flanking and well exceeding
top of aedeagus.
Pupa.—Brownish, well sclerotized; length 2.5 mm. Respiratory horn (Fig.
3d) dark brown, four times as long as greatest breadth, expanded distally;
surface with coarse scalelike tubercles; distal portion with double row of
20-25 spiracular openings forming a shallow gutterlike structure, usually
2-3 lateral spiracular openings. Operculum (Fig. 3b) slightly longer than
broad with rounded anterior margin; surface with fine blunt tubercles in
pattern as figured; central portion with a pair of sublateral raised areas each
bearing a microseta in midportion; a pair of lateral carinae arching just
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laterad of these areas. Terminal abdominal segments (Fig. 3e) more heavily
sclerotized, almost uniformly covered with small blunt tubercles, those on
anterior margins of segments sharp-pointed; ninth segment about twice as
long as broad, with pointed, posteriorly directed, apicolateral processes.
Larva.—Described briefly by Thomsen (1937). Similar to that of A. needhami, anal hairs somewhat longer than last segment; mature larva 5.0 mm
long.
Biology.—Thomsen (1937) reared A. bella in New York from algae, in
decaying leaves taken from a swamp, and in mud near a pond margin.
Williams (1953) took the species in recovery cages in Georgia from soil in
two pond or slough areas that were subject to alternate flooding and drying,
and one area at the margin of a small permanent stream. In addition to the
Potomac Valley records listed below we have seen specimens reared from
pupae from the following habitats: Maryland, Cranesville Swamp in Garrett
County, reared from sphagnum in 1960 by Wirth. New York, Allegany State
Park, reared from a sandy side pool of France Brook, and from a sphagnum
bog near Bradford Road; Ithaca, reared from a beaver pond in leaves and
mud and at Ellis Hollow from the sandy margin of Cascadilla Creek; and at
Glenfield from the sandy margins of river side pools; all in 1960 by Wirth.
Ontario, Algonquin Park, three collections reared in 1960 by Wirth, from
sphagnum at the margin of Bat Lake, from the margin of Lake Sasejewun,
and from the sandy margin of the Madawaska River. Quebec, Notre Dame
du Laus, reared in 1967 by A. Pucat from the margin of Lac Serpent. Texas,
Gillespie County, reared in 1955 by Wirth from mud at the margin of the
Pedernales River. Wisconsin, 10 collections made in 1953 by R. H. Jones,
from a pool margin, from pond algae, from a swamp, from a lake margin,
and from pot holes.
Distribution.—North America; common from Alaska to California and
east to Nova Scotia and Florida; Bahamas.
Potomac Valley Records.—
District of Columbia: Washington, 17-5, H. S. Barber, holotype male.
Maryland: Montgomery Co., Colesville, viii.1975, W. W. Wirth, light
trap, 1 male, 1 female. Fairland, v.1959, A. A. Hubert, light trap, 2 males.
Forest Glen, viii.1972, W. W. Wirth, light trap, 1 female. Prince George's
Co., Patuxent Wildlife Research Center, 8.v. 1958, W. W. Wirth and J. ScanIon, reared from pond margin, 3 males, 3 females with pupal exuviae; ivvii. 1977, reared by Shahin Navai from pond margin, small marsh near pond,
and from weeds in pond, 7 males, 3 females with pupal exuviae; 21.v.1978,
W. W. Wirth, malaise trap, 1 male, 1 female.
Virginia: Fairfax Co., Falls Church, viii.1958, W. W. Wirth, light trap,
2 males; Holmes Run, v-ix.1960, vi-ix.1961, ix.1962, W. W. Wirth, light
trap, 9 males, 8 females.
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2. Alluaudomyia footei Wirth
Fig. 4
Alluaudomyia footei Wirth, 1952b:428 (male, female; Florida; fig. wing,
male genitalia).
Female Diagnosis.—Wing length 1.25 mm. Thorax yellowish brown;
mesonotum pruinose silvery gray, with many irregular dark brown dots
surrounding bases of strong mesonotal hairs, the dark brown areas larger
and confluent in midportion; scutellum yellowish gray with narrow median
brown area. Pleuron pruinose gray, dark brown above coxae. Coxae and
trochanters dark brown, femora and tibiae creamy white with prominent
dark brown bands as in Fig. 4g, tarsi whitish, ends of fore and mid basitarsi
and all of hind basitarsus brownish; claws as in Fig. 4h. Abdomen brownish.
Wing (Fig. 4c) whitish to indistinctly pale gray with pattern of 12 blackish
spots as figured; long whitish lines bordering veins on each side of the black
dots, on vein M2 continuously white between the two black dots. Halter
pale, flat end of knob brownish. Antenna (Fig. 4a) with lengths of flagellar
segments in proportion of 25-23-23-24-25-26-27-28-35-35-35-35-45; antennal
ratio 0.92; segments dark brown except extreme bases of proximal segments
pale. Palpus (Fig. 4b) with distal three segments dark; lengths of segments
in proportion of 12-18-23-23-26. Mandible with 15 teeth, proximal teeth rather small. Genital sclerotization (Fig. 4i) prominent; eighth segment with
conspicuous V-shaped median marking flanked by a pair of darker trapezoidal plates. Spermatheca (Fig. 4d) one, large and deeply pigmented; nearly
spherical without neck, measuring 0.087 by 0.081 mm.
Male.—Similar to female with usual sexual differences. Genitalia (Fig.
4f): Ninth segment short and broad, brownish; sternum with broad shallow
caudomedian excavation; tergum narrowed and yellowish distally. Basistyle
stout, dark brown; dististyle long and slender, curved to pointed, dark
brown tip. Aedeagus with low, broad, basal arch, the basal arms slender
and curved; distomedian process moderately short and slender, tip with
distinct dorsal channel, a long, stout, pointed blackish spine arising from
basal arch and appressed to ventral side of distal process. Parameres (Fig.
4e) each strongly sclerotized; with short, curved basal apodeme; midportion
stout and nearly cylindrical, dark brown, bearing from hollowed apex a pair
of strong, pointed, laterally directed processes, the longer more than half
as long as stem of paramere, the shorter only about a fifth as long as the
other.
Immature Stages.—Pupa 2.3 mm long; exuviae uniformly brownish. Respiratory horn (Fig. 4j, k) brownish, four times as long as greatest breadth;
slightly expanded on distal half with double row of 32-44 spiracular openings
forming a shallow gutter, usually 2—4 lateral spiracular openings; proximal
half with coarse scalelike tubercles. Operculum (Fig. 41) slightly longer than

Fig. 4. Alluaudomyia footei: a-d, g-i, Female; e-f, Male; j-m, Pupa; a, Antenna; b, Palpus;
c, Wing; d, Spermatheca; e, Parameres; f, Genitalia, parameres removed; i, Genital sclerotization; j-k, Respiratory horn; 1, Operculum; m, Last two abdominal segments.

broad, surface with sparse, fine, blunt tubercles as figured; a pair of low
sublateral raised areas in midportion, each with a microseta; lateral carinae
indistinct. Abdominal segments with surface provided with abundant sharp
pointed microtubercles anteriorly and granular bosses posteriorly (Fig. 4m);
ninth segment rather short with short, pointed, caudally directed apicolateral processes.

io.Distribution.—Florida, Georgia, Maryland, Michigan, Mississippi, OntarPotomac Valley Records.—
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Maryland: Prince George's Co., Patuxent Wildlife Research Center,
5.v.1977, Shahin Navai, reared from margin of Pond 2, 2 males, 3 females,
with pupal exuviae.
3. Alluaudomyia megaparamera Williams
Fig. 5
Alluaudomyia megaparamera Williams, 1956:327 (male; Michigan; fig.
wing, genitalia).
Female Diagnosis.—Wing length 1.18 mm. Thorax pale yellowish, pleuron brown above coxae, scutellum brownish in midportion, postscutellum
brown. Legs pale yellowish; coxae brown; femora and tibiae with broad
brown median band and narrow apex brown, paler on midlegs (Fig. 5g);
claws as in Fig. 5e. Abdomen yellowish. Wing (Fig. 5c) whitish, with pattern
of two large black spots and seven narrow blackish streaks as figured; with
abundant dark macrotrichia. Halter pale. Antenna (Fig. 5a) with lengths of
flagellar segments in proportion of 30-20-20-20-20-21-22-22-31-33-36-37-50;
antennal ratio 0.93; distal segments dark brown, bases of proximal segments
whitish. Palpus (Fig. 5b) with distal segments dark; lengths of segments in
proportion of 10-15-20-15-25. Mandible with 15 teeth, proximal teeth small.
Genital sclerotization shaped as in Fig. 5f. Spermatheca (Fig. 5d) one, pale
brown; pyriform, measuring 0.073 by 0.055 mm including the stout tapering
neck.
Male.—Similar to female with usual sexual differences. Genitalia (Fig.
5i): Short and broad; ninth tergum tapering distally without prominent apicolateral processes; ninth sternum with shallow, broad, caudomedian excavation. Basistyle short and moderately tapering; dististyle slender, curved
to pointed tip. Aedeagus about as long as basal width, basal arch not sclerotized mesad, lateral margins somewhat bulbous at midlength; tapering distally to moderately slender, bluntly pointed tip. Parameres (Fig. 5h) separate; each with slender, curved basal apodeme, straight and slender on
proximal half, then abruptly swollen bulbously, abruptly recurved basad
ventrolaterally, and less abruptly curved laterally and distally as a long,
slender, tapering, pointed process.
Immature Stages.—Larva unknown. Pupa 2.2 mm long, brownish. Respiratory horn (Fig. 5k) dark brown, heavily sclerotized, expanded distally;
dorsal margin with a broad, convoluted, double palisade of 30-40 spiracular
openings extending nearly to base. Operculum as in Fig. 5j; surface with
blunt microtubercles. Terminal abdominal segments of female as in Fig. 51,
of male as in Fig. 5m.
Biology.—Williams (1956) took the holotype male in an emergence trap
in a sphagnum bog near Douglas Lake, Michigan. We have seen specimens
reared from pupae from the following habitats: Maryland, Cranesville

Fig. 5. Alluaudomyia megaparamera: a-g, Female; h-i, Male; j-m, Pupa; a, Antenna; b,
Palpus; c, Wing; d, Spermatheca; e, Fifth tarsomeres and claws of (left to right) fore, mid and
hind legs; f, Genital sclerotization; g, Femora and tibiae of (left to right) fore, mid and hind
legs; h, Parameres; i, Genitalia, parameres removed; j, Operculum; k, Respiratory horn; 1,
Last two abdominal segments of female; m, Same of male.

Swamp, Garrett Co., reared from sphagnum bog in 1960 by Wirth. New
York, Independence River near Glenfield, reared from sandy margins of
side pools along rocky river margin, 1963 by Wirth. Ontario, Madawaska
River in Algonquin Park, reared from sand bar at river margin, 1960 by
Wirth. Wisconsin, Washburn Co., reared from a lake margin in 1955 by R.
H. Jones.
Distribution.—Eastern North America; Michigan to Quebec, south to
Florida.
Potomac Valley Records.—
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Maryland: Montgomery Co., Forest Glen, 29.viii.1966, W. W. Wirth,
light trap, 1 female. Plummers Island, 8.vi.l914, Schwarz and Shannon, at
light, 1 male.
Virginia: Fairfax Co., Falls Church, l.vi.1954, v,vi.!958, W. W. Wirth,
light trap, 3 males, 1 female; Holmes Run, 22.vi. 1960, W. W. Wirth, light
trap, 1 male.
4. Alluaudomyia needhami Thomsen
Fig. 6
Alluaudomyia needhami Thomsen, 1935:287 (male, female; New York,
figs.).—Thomsen, 1937:72 (immature stages; habitat; figs.).—Johannsen,
1943:780 (distribution; figs.).—Wirth, 1952b:430 (redescribed; figs.; distribution).—Williams, 1953:283 (Georgia; larval habitat and bionomics).
Female Diagnosis.—Wing length 1.75 mm; breadth 0.80 mm. Antenna
(Fig. 6a) with lengths of flagellar segments in proportion of 18-13-13-13-1314-15-14-20-20-22-22-25; antennal ratio 0.96. Palpus (Fig. 6b) with lengths of
segments in proportion of 6-9-12-10-13. Mandible with 15 moderately large
sharp pointed teeth. Mesonotum varying in color and pattern from pure
yellow without punctures and with yellowish hairs, to brown with dark dots
at the bases of the hairs, to uniform dark grayish brown. Legs brownish
with rather narrow pale bands as follows (Fig. 6h): subapically on all femora,
subbasally and subapically on all tibiae; fifth tarsomeres and claws as in
Fig. 6d. Wing pattern as in Fig. 6c; with two prominent black spots, over
r-m crossvein and at tip of second radial cell, and eight other less prominent
and often very faint and diffuse spots, more or less linear in form, in middle
of base of cell M2, at tip on anal veins, at bases of veins M2 and M3+4,
and near apices of veins Ml, M2, M3+4, and Cul. Halter knob brownish.
Abdomen blackish below, mostly yellowish above. Genital sclerotization
(Fig. 6e) with a pair of slender transverse bars with forked ends on each
side of gonopore, a dark brown median anterior bar broadly expanded into
a trapezoidal anterior plate with a pair of linear posterior sublateral processes; furcae a sublateral pair of arcuate slender sclerites. Spermatheca
(Fig. 6f) single; pyriform with a thick tapering neck; measuring 0.087 by
0.065 mm including neck.
Male.—Similar to female with usual sexual differences. Genitalia (Fig.
6g) small and elongate, pale. Ninth sternum with broad shallow caudomedian excavation; ninth tergum elongate and conical, distal margin weakly
bilobed. Basistyle slender, nearly five times as long as broad; dististyle
slender and slightly curved. Aedeagus about as long as breadth of basal
arch; latter rounded, extending to % of total length, distomedian process
moderately stout with bluntly rounded tip. Parameres separate, each with
short, slender basal apodeme; distal portion a slightly curved slender rod

h
V
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Fig. 6. Alluaudomyia needhami: a-f, h, Female; g, Male; i-k, Pupa; a, Antenna; b, Palpus;
c, Wing; d, Fifth tarsomeres and claws of (left to right) fore, mid and hind legs; e, Genital
sclerotization; f, Spermatheca; g, Genitalia; h, Femora and tibiae of (left to right) fore, mid
and hind legs; i, Operculum; j, Respiratory horn; k, Last two abdominal segments.

slightly surpassing tip of ninth tergum, its apex bearing minute pubescence,
bearing at apex a single, much more slender, whiplike filament abruptly
recurved basally and ventrolaterally, the filament about as long as dististyle.
Immature Stages.—Pupa 3.2 mm long; dark brown with coarsely shagreened integument. Respiratory horn (Fig. 6j) short and stout, 3.3 times
longer than broad, slightly expanded distally, bearing a double palisade of
about 15 spiracular openings on distal third and around apex, rarely a single
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Fig. 7. Alluaudomyia paraspina: a-g, Female; h-i, Male; a, Antenna; b, Palpus; c, Wing;
d, Fifth tarsomeres and claws of (left to right) fore, mid and hind legs; e, Spermatheca; f,
Femora and tibiae of (left to right) fore, mid and hind legs; g, Genital sclerotization; h, Parameres; i, Genitalia, parameres removed.

lateral opening towards base; integument with sparse, scalelike armature
dorsally on proximal portion. Operculum slightly longer than broad, anterior
end rounded; integument with blunt tubercles as in Fig. 6i. Last two segments of abdomen of female as in Fig. 6k. Larva indistinguishable from that
of A. paraspina (see p. 21).
Biology.—Wirth reared a long series of A. needhami at the Patuxent
Research Center from larvae found abundantly in the wet woody stems of
buttonbush (Cephalanthus occidentalis L.) just above the water line. They
were observed preying on the larvae of two species of Atrichopogon (A.
obscurus Ewen and a new species) which were abundant on the stems of
these plants at the margin of a large shallow lily pond. Although other
species of Alluaudomyia had been reared on another occasion from various
ponds at Patuxent, A. needhami was the only species found on the buttonbush stems in association with Atrichopogon. The Alluaudomyia larvae
were often seen on portions of the stems just barely moist, the least aquatic
habitat we have ever observed for a predaceous ceratopogonid.
In addition to the Potomac Valley records we have seen specimens reared
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from pupae from the following habitats: Ontario, Mer Bleu near Ottawa,
reared from sphagnum in 1960 by Wirth. Wisconsin, Washburn County,
reared from a swamp and from pool algae in 1953, and from a lake margin
in 1955, by R. H. Jones.
Distribution.—North America; Alaska, Wisconsin to Ontario and Texas
to Florida.
Potomac Valley Records.—
Maryland: Montgomery Co., Colesville, v,vii,ix.!977, 6.v. 1979, W. W.
Wirth, light trap, 6 females. Forest Glen, 20.viii.1966, W. W. Wirth, light
trap, 2 females. Prince George's Co., Patuxent Wildlife Research Center,
26.vii.1978, W. W. Wirth, malaise trap; l.viii.1979, W. W. Wirth, on buttonbush wood at pond margin, 10 larvae, 20 pupae, 3 males, 4 females.
Virginia: Fairfax Co., Falls Church, 23.v. 1958, W. W. Wirth, light trap,
1 female; Holmes Run, 19.V.1960, W. W. Wirth, light trap, 1 male.
Discussion.—Remm and Glukhova (1971) described A. pentaspila from
all stages reared by Glukhova in the Pskov Region, U.S.S.R. They also
recorded the species from the Caucasus and Central Asia. There are no
apparent differences in their illustrations from our material of A. needhami.
However, Remm (in litt. to Wirth) is of the opinion that "the synonymy of
needhami and pentaspila is doubtful. Our pentaspila males have no spot
on veins in distal part of wing; by female the veins are slightly infuscated
as in figure. The five spots are constantly distinct." Specimens should be
compared directly to determine if these differences will distinguish the
species.
5. Alluaudomyia paraspina Wirth
Figs. 7, 8
Alluaudomyia paraspina Wirth, 1952b:429 (male, female; Georgia; fig. male
genitalia).—Grogan and Messersmith, 1976:687 (immature stages; biology; Maryland).
Alluaudomyia footei Wirth.—Wirth, 1952b:428 (in part, Thomasville records).
Female Diagnosis.—Wing length 1.50 mm; breadth 0.63 mm. Antenna
(Fig. 7a) brownish, narrow bases of segments whitish; lengths of flagellar
segments in proportion of 14-12-12-13-13-14-15-16-20-20-20-18-22; antennal
ratio 0.92. Palpus (Fig. 7b) brownish; lengths of segments in proportion of
5-9-12-9-15. Mandible with 10 teeth. Thorax brownish; mesonotum pale
brown with grayish pollinosity and many dark brown punctiform dots
around seta bases. Legs (Fig. 7f) yellowish with brown bands and many
punctiform dark spots as figured. Fifth tarsomeres and claws as in Fig. 7d.
Wing (Fig. 7c) smoky pale grayish brown; with 11-12 black spots as figured,
spot 11 (located past tip of costa) rarely reduced or absent, spot 12 (proxi-
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mad of r-m crossvein) usually present; usually a white halo around each
black spot on wing. Halter brownish. Abdomen blackish with very faint
pearly pruinose small mottlings, last two segments entirely white. Genital
sclerotization (Fig. 7g) not prominent; furca forming a distinctive W- or
M-shaped pair of linear loops. Spermatheca (Fig. 7e) one, located well cephalad in abdomen, brownish; subspherical but slightly flattened on distal end,
no neck present; measuring 0.091 by 0.097 mm.
Male.—Similar to female with usual sexual difference, smaller; plume of
antenna yellowish. Genitalia (Fig. 7i) greatly enlarged, elongate, measuring
0.52 mm long; dark brown in color. Ninth sternum short, deeply and broadly
emarginate; ninth tergum elongate, sides parallel on distal half, a pair of
elongate digitiform yellowish apicolateral processes. Basistyle long and slender, over four times as long as broad, on inner margin at base with a caudally
directed, long, arcuate, pointed, deeply sclerotized process; dististyle
strongly arcuate, appearing slightly hooklike, with blunt dark brown tip.
Aedeagus with semicircular anterior arch, basal arms slender; distal median
process two thirds as long as arch, slightly tapered, with apex slightly bilobed. Parameres separate (Fig. 7h); each with small basal apodeme, midportion stout, nearly straight, gradually expanded toward apex; distal portion swollen and knoblike, with rounded, irregular, carinate lobes.
Pupa (Fig. 8, from Grogan and Messersmith, 1976).—Color in life golden
brown with slight greenish sheen. Color in phenol-balsam light brown. Respiratory horn (Fig. 8a) 4.2 times longer than broad, surface sparsely covered with large scalelike tubercles; distal portion with double row of 13-20
spiracular openings; lateral margin occasionally with a single spiracular
opening. Operculum (Fig. 8b) 1.25 times longer than broad, anterior end
rounded; anterior margins and central portion covered with coarse rounded
heavily sclerotized tubercles; central portion with two large rounded elevated areas, each with two smaller tubercles, the posterior one bearing a
small seta; lateroposterior margins with broad raised area. Female terminal
segment (Fig. 8c) 1.3 times longer than broad; anterior end covered with
small pointed tubercles; margins of central portion covered with small
rounded tubercles; apicolateral processes moderately divergent, covered
with small pointed tubercles. Male terminal segment (Fig. 8d) 2.5 times
longer than broad; anterior third covered with small pointed tubercles; dorsal surface covered with small rounded tubercles as in female; apicolateral
processes moderately divergent, covered with small pointed tubercles; ventral processes tightly appressed, surface smooth, margins slightly wrinkled.
Larva (fourth instar; from Grogan and Messersmith, 1976).—Color in life
grayish brown on dorsum of body segments; venter hyaline; head capsule
golden brown. Color in phenol-balsam light brown on dorsum of body segments; head capsule dark yellow. Head capsule (Fig. 8e) twice as long as
broad; eyes divided into two separate spots; dorsum with chaetotaxy as
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Fig. 8. Alluaudomyia paraspina (after Grogan and Messersmith, 1976): a-d, Pupa; e—f,
Larva; a, Respiratory horn; b, Operculum; c, Last segment of female abdomen; d, Last segment
of male abdomen; e, Head capsule, dorsal left, ventral right; f, Last abdominal segment.

follows: 2 pairs of j pits just anterior to postoccipital ridge, 2 pairs p setae
at posterior margins of epicranial suture, r pits on outside margins of epicranial suture approximately halfway between eyes and p setae, q setae
inside epicranial suture between eye spots, m pits on lateral margin just
opposite eyes, branched s setae anterior to eyes midway between lateral
margin of head and epicranial suture, k pits just anterior to s setae, w setae
on lateral margins of head anterior to k pits, z pits inside epicranial suture
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Fig. 9. Alluaudomyia parva: a-b, d, f-j, n, Female; c, e, k-m, o, Male; a, k, Antenna; b,
c, Palpus; d, e, Wing; f, Spermathecae; g, Head, anterior view; h, Hind tibial comb; i, Femora
and tibiae of (left to right), hind, mid and fore legs; j, Tarsi of (left to right), hind, mid and fore
legs; 1, Parameres; m, n, Fifth tarsomeres and claws of (left to right) fore, mid and hind legs;
o, Genitalia, parameres removed.

opposite w setae, and x setae at lateral margins of labrum; venter with
chaetotaxy as follows: y setae inside epicranial suture opposite eyes,
branched v setae on lateral margins of head just anterior to eyes, u setae
just anterior to v setae; 2 pairs o setae, the posterior one branched, located
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outside epicranial suture opposite z pits, and t setae at anterior edge of
er)icranial suture. Terminal segment (Fig. 8f) about three times longer than
broad' posterior end with dorsal and ventral sides each with four long stout
central setae and a pair of smaller lateral setae.
" Biology. Grogan and Messersmith (1976) published extensive notes on
the biology of A. paraspina at Lakeland Pond, College Park, Maryland. The
surface of this pond was covered nearly all summer by yellow and white
water lilies (Nuphar and Nymphaea) with the surface between the lily pads
blanketed with algae, mostly Spirogyra. Beginning in late June the pond
became eutrophic as a result of decaying vegetation. Larvae of A. paraspina
were active on the water surface from early May to early October and were
rarely found below the surface. The food of the larvae was not determined,
but it is likely that it consisted of chironomid larvae and small ceratopogonid
larvae found on the lilies and in the algae. Larvae of two ceratopogonids,
Bezzia glabra (Coquillett) and B. pulverea (Coquillett), and one tanypodine
chironomid, Ablabesmyia peleensis (Walley), preyed on the larvae of A.
paraspina, which were also observed to prey on each other. The Bezzia
larvae seized the Alluaudomyia larvae in the intersegmental membranes and
sucked out the body fluids, while the Ablabesmyia larvae swallowed them
whole like a snake. Alluaudomyia pupae were found most commonly at the
pond margin where they climbed up on emergent vegetation just before
emergence. Peak collections of the first instar larvae in late June and again
in early October indicated the existence of two generations, with adult emergences peaking in early June and in September.
Distribution.—North America; Alaska, Wisconsin to Nova Scotia south
to Louisiana and Florida.
Potomac Valley Records.—
Maryland: Montgomery Co., Colesville, vii.1976, vi.1977, W. W. Wirth,
light trap, 2 females; Fairland, 23.vi. 1959, A. A. Hubert, light trap, 1 female.
Prince George's Co., Lakeland Pond, College Park, v-x.1975, W. L. Grogan, Jr., reared from larvae, many of all stages; Patuxent Wildlife Research
Center, 21-27.V.1978, W. W. Wirth, malaise trap, 1 male, 1 female.
Virginia: Alexandria, Dyke Swamp, 6.vii.l952, W. W. Wirth, 1 male.
Fail-fax Co., Falls Church, 20.vii.1950, W. W. Wirth, 1 male (allotype);
30.vi. 1951, W. W. Wirth, reared from stream margin, 1 male and pupal
exuviae.
6. Alluaudomyia parva Wirth
Figs. 9, 10
Alluaudomyia parva Wirth, 1952b:431 (male, female; figs.; Florida).—Williams, 1956:330 (syn.: A. downesi).— Grogan and Bystrak, 1976:314 (immature stages; biology).
Alluaudomyia downesi Wirth, 1952b:433 (female; Virginia, Ontario).
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Female Diagnosis.—A small species, wing length 1.10 mm; breadth 0.42
mm. Head (Fig. 9g) with eyes contiguous. Antenna (Fig. 9a) brownish,
lengths of flagellar segments in proportion of 15-10-10-10-11-11-12-12-16-1616-17-20; antennal ratio 0.93. Palpus (Fig. 9b) brownish; length of segments
in proportion of 4-7-10-7-10; third segment with small round sensory pit on
distal portion. Mandible with eight large teeth. Thorax brownish to almost
black; mesonotum with ornate pattern of pruinose to silvery gray markings;
scutellum yellowish, brown in middle. Legs (Fig. 9i) dark brown, femora
pale at base and with subapical pale band, tibiae with broad sub-basal and
subapical pale bands, occasionally with pale leg bands extensive; tarsi pale.
Tibial comb (Fig. 9h) with seven spines. Tarsi as in Fig. 9j; fifth tarsomeres
and claws as in Fig. 9n. Wing (Fig. 9d) hyaline, with two small blackish
costal spots. Halter pale. Abdomen black, apices of terga narrowly pale
banded, sometimes each with two pairs of whitish spots; last two segments
more or less whitish. Genital sclerotization with seventh sternum a dark
brown plate with distinct angular caudomedian notch; eighth sternum forming a pair of submedian transverse bars expanded abruptly on mesal ends,
forming a pair of angular lobes enclosing anterior side of gonopore. Spermathecae (Fig. 9f) two, dark brown; subspherical with slight taper to short
neck; slightly unequal, measuring 0.061 by 0.058 mm and 0.051 by 0.048
mm.
Male.—Similar to female with usual sexual differences; antenna as in Fig.
9k, palpus as in Fig. 9c, wing as in Fig. 9e, tarsal claws as in Fig. 9m.
Genitalia (Fig. 9o) short and broad; ninth sternum with deep caudomedian
excavation, ventral membrane spiculate; ninth tergum short and tapering to
a pair of inconspicuous, setose, submedian lobes. Basistyle short and broad,
almost bulbous, simple; dististyle long, slender and slightly sinuate with
slender tip. Aedeagus a somewhat triangular plate, basal arch not developed, anterior margin transverse, lateral edges slightly curving, the margins
sclerotized; apex with a dark brown cap bearing a short, slender, ventrally
curved knob. Parameres (Fig. 91) separate; each with a separate, winglike,
strongly sclerotized basal apodeme; proximal portion a strong, straight rod,
gradually flattened posteriorly; distal portion a tapering process, abruptly
recurving ventrolaterad.
Pupa (Fig. lOa-d, from Grogan and Bystrak, 1976).—Length about 1.7
mm; exuviae pale brownish. Respiratory horn (Fig. lOb) short and broad,
about four times as long as broad, surface smooth, without scalelike tubercles; apex with double row of seven spiracular openings, lateral margin with
2-3 spiracular openings. Operculum (Fig. lOa) about as broad as long, surface covered except at margins with small, coarse, rounded tubercles; anterior end rounded; midportion with two large sclerotized tubercles each
bearing a single small seta; lateral angles each with a short, transverse,
sclerotized ridge. Male terminal segment (Fig. lOc) 1.3 times longer than
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Fig. 10. Alluaudomyia parva (after Grogan and Bystrak, 1976): a-d, Pupa; e, Larva; a,
Operculum; b, Respiratory horn; c, Terminal abdominal segment of male; d, Same of female;
e, Head capsule, side view.

broad; anterior portion covered with fine pointed tubercles; ventral processes wrinkled, tightly appressed; apicolateral processes wrinkled at base,
apices smooth, widely divergent. Female terminal segment (Fig. lOd) slightly longer than broad, smooth except fine pointed tubercles on anterior margin; apicolateral processes widely divergent.
Larva (Fig. lOe, from Grogan and Bystrak, 1976).—Known only from a
partial exuviae with head capsule with a reared female from Blue Mountain
Lake, New York, collected by H. A. Jamnback and figured by Grogan and
Bystrak. The preparation is not suitable for detailed description.
Biology.—Grogan and Bystrak (1976) reviewed the known biology of A.
parva, citing six records from Maryland, New York, Ontario, and Virginia,
where the species had been reared from sphagnum bogs, and one Virginia
record from a stream margin. Our local habitat records are listed below.
Nothing is known of the details of larval biology or adult habits.
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Distribution.—North America; Alaska, Nova Scotia south to Arkansas
and Florida.
Potomac Valley Records.—
Maryland: Montgomery Co., Colesville, vii.1975, vi.1977, W. W. Wirth,
light trap, 4 males; Fairland, 10.vi. 1959, A. A. Hubert, light trap, 1 female;
Forest Glen, vii-viii.1966, W. W. Wirth, light trap, 6 males, 2 females.
Prince George's Co., Patuxent Wildlife Research Center, 24.v. 1977, reared
from shore vegetation at Knowles Pond, 1 male and pupal exuviae;
31.V.1977, reared from mud and leaves, margin of a marsh, 1 male, 1 female,
pupal exuviae; 13.vi.1977, reared from sphagnum near Knowles Pond, 1
female and pupal exuviae, all reared by Shahin Navai; 16.vii.1978, vvii.1979, W. W. Wirth, malaise trap, 1 male, 4 females.
Virginia: Alexandria, 6.vi.l961, W. W. Wirth, reared from Osmunda bog,
8 males with pupal exuviae. Fairfax Co., Falls Church, 23.vi.1951, W. W.
Wirth, reared from stream margin, 1 male with pupal exuviae; 10.vi. 1958,
W. W. Wirth, light trap, 1 male; Holmes Run, vi-ix.1960, ix.1961, vivii.1962, W. W. Wirth, light trap, 13 males, 6 females.
Genus Monohelea Kieffer
Fig. 11
Monohelea Kieffer, 1917:294. Type-species, Monohelea hieroglyphica
Kieffer (orig. desig.).
Allohelea Kieffer, 1917:364. Type-species, Sphaeromias pulchripennis
Kieffer (orig. desig.).
References.—De Meillon, 1939 (description of pupa); Wirth and Williams,
1964 (revision of North American species); Lane and Wirth, 1964 (revision
of Neotropical species); Glukhova, 1971, 1977 (description of larva).
Diagnosis.—Moderately large, compact midges, not very hairy. Eyes
(Fig. lie) meeting above antennae; bare. Antenna (Fig. lla) variable in
length; male (Fig. Hi) with plume. Palpus (Fig. lib) five-segmented; third
segment slender to moderately stout, usually with round sensory pit. Female
mandible with strong teeth. Thorax moderately broad and convex; humeral
pits present but usually small. Fore and mid legs slender; hind leg often
with femur and tibia more or less thickened, but without spines; femora
without ventral spinose armature (Fig. 11 g). Tarsi with ventral spines on
some of proximal segments (Fig. Ilk); fourth tarsomere cylindrical, fifth
without ventral armature. Fore and mid legs of female with claws equal,
small to moderately large; hind leg with one very long claw, the other absent
or reduced to a short basal barb (Fig. 1 Ih); male claws small and equal (Fig.
111) except in tessellata and inflativena groups in which hind claw resembles
that of female. Wing (Fig. 1 Ic) with fine microtrichia, often with prominent
color pattern; macrotrichia restricted to a few at wing tip; two radial cells,

m
Fig. 11. Monohelea hieroglyphica: a-h, k, Female; i-j, 1-m, Male; a, i, Antenna; b, Palpus;
c, Wing; d, Spermathecae; e, Head, anterior view; f, Hind tibial comb; g, Femora and tibiae
of (left to right) fore, mid and hind legs; h, Fifth tarsomeres and claws of (top to bottom) hind,
mid and fore legs; j, Genitalia, parameres removed; k, Tarsi of (top to bottom) hind, mid and
fore legs; 1, Fifth tarsomeres and claws of (left to right) fore, mid and hind legs; m, Parameres.

the second longer than first, the two separated by a fusion of the veins
between them; costa extending well over halfway to wing tip; intercalary
fork fairly distinct; crossvein r-m vertical, vein Rl not in line with crossvein;
medial fork with short stem, vein M2 sometimes interrupted at base; anal
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vein thickened in middle but without fold at thickening. Female abdomen
blunt distally, without modification of genital segments; two sclerotized
spermathecae (Fig. lid) present. Male genitalia (Fig. llj) diverse; ninth
tergum tapered, caudal margin truncate or broadly bilobed; ninth sternum
usually filling space anterior to aedeagus, fairly emarginate; aedeagus with
sclerotized basal loop, a pair of sharp pointed, tapered, lateral sclerites, and
an accessary dorsomedian posterior lobe; or bipartite, with more or less
separated, basal and distal sclerites; parameres (Fig. llm) consisting of
paired submedian sclerites of various shapes, often fused.
Immature Stages. — Glukhova (1971 , 1977) described and figured the larva
of M. estonica Remm and in 1979 similarly treated M. japonica Udaka.
The larva of M. estonica is of the swimming type, small, less than 4 mm
long. Head suboval, about 1.8 times as long as broad, slightly flattened
dorsoventrally, only slightly tapering anteriorly; epicranial sutures complete
to antenna bases, frontal plate clearly delineated, labrum with distinct
boundaries, antenna short and stout. A short median longitudinal suture on
ventral side of head capsule posteriorly; collar moderately developed, dark
brown. Sensory pits k, n, r, z distinct, rather large; sensory setae p, q, t,
u, v, x, y, z long and single, the s, w, and o setae multiple. Epipharynx with
one pair of combs, each comb with 8-11 teeth; hypopharynx conical. Anal
segment with eight stout black bristles, their length less than that of segment.
De Meillon (1939) described and figured the pupa of M. mimas de Meillon
from South Africa. In this species the pupa is stout and tapering, with well
developed dorsal tubercles on the cephalothorax and abdomen; these tubercles are covered with small nodules, but without any hairs or setae.
Respiratory horn short and slender, with sides subparallel, mounted on a
prominent pedestal, and bearing one lateral and five apical spiracular openings. Last abdominal segment bearing a pair of long, pointed, slightly divergent, apicolateral processes with sharp tips. The pupa of M. hirsuta, n.
sp. herein described closely resembles that of M. mimas, but the respiratory
horn is stouter basally, the spiracles are arranged more dorsad at the apex,
and the subapical spiracle is lacking; also the apicolateral processes of the
ninth abdominal segment are much shorter.
Biology. — Glukhova (1971) found larvae of M. estonica in sphagnum
along the water's edge on a lake margin, in a peat bog, and in an open
swampy clearing, in the U.S.S.R. Jamnback found the pupa of M. obscura
Wirth and Williams in a sphagnum bog at Blue Mountain Lake, New York,
10. vi. 1958. J. Coulson reared the species from a sphagnum bog at Cranesville Swamp, Garrett Co., Md., 6.viii.l960; E. Greiner also took it in an
emergence trap over a sphagnum mat at St. Johns, Newfoundland,
19.vii.1976. Shahin Navai reared M. hirsuta from sphagnum at a pond margin in Maryland.
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Females of Monohelea are predaceous on small Chironomidae. Downes
(1978) reported Monohelea sp. 2 (hieroglyphicus group) preying on swarming males of Ablabesmyia monilis in Ontario, M. sp. 1 (hieroglyphicus
group) on swarming males of Harnischia, Pagastiella n. sp., Tanytarsus
sp., and Labrundinia pilosella in Ontario, and M. stonei on swarming males
of A. monilis and Labrundinia pilosella in Ontario.
Key to Potomac Valley Species of Monohelea
\ Hind femur and tibia (Fig. 16c) dark brown to black except for
yellow knee spot; wing with two or three prominent black anterior
areas continued posteriorly more or less as dark crossbands (Fig.
16d)
2
- Hind femur and tibia (Fig. 12d) with several brown or pale rings;
wing with irregular hieroglyphic pattern including dark areas in
basal and anal cells (Fig. 12b)
4
2. Wing with two prominent blackish spots on anterior margin (Fig.
20a), one lying over r-m crossvein, the other behind tip of second
radial cell, in addition to paler gray markings behind these toward
hind margin of wing
stonei Wirth
Wing with three prominent blackish spots on anterior margin (Fig.
16d), the extra one lying toward base of wing in basal cell, additional irregular dark markings of nearly the same shade on posterior
part of wing
3
3. Mesonotum pruinose gray with small dark brown dots or irregular
patches; scutellum extensively yellowish in middle; hind femur of
female (Fig. 19c) greatly swollen distally and usually petiolate at
base; spermathecae (Fig. 19f) larger, length about 0.130 mm; larger
species, wing about 1.7 mm long; third palpal segment yellowish,
fourth and fifth dark; male antennal plume with mostly yellowish
hairs
nebulosa (Coquillett)
Mesonotum blackish with large irregular pruinose gray areas; scutellum blackish, scarcely yellowish in middle; hind femur of female
(Fig. 16c) not so greatly swollen and not petiolate at base; spermathecae (Fig. 16f) smaller, length about 0.072 mm; smaller
species, wing about 1.2 mm long; third palpal segment usually dark
like fourth and fifth; male antennal plume all dark brown
••
johannseni Wirth
4. Hind femur and tibia dark brown, each with one pale ring in midportion, knee spot yellowish (Fig. 12d); fore and mid legs mostly
brownish
andersoni, n. sp.
Hind femur and tibia each with two large broad pale bands (Fig.
13c), fore and mid legs mostly yellowish
5
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Thorax: Brownish, without apparent ornamentation in slide mounted
preparation; scutellum yellowish. Legs (Fig. 12d) brownish, fore and mid
femora and tibiae paler, with knees and faint sub-basal bands on femora
yellowish brown; hind femur and tibia dark brown, knee and median bands
on femur and tibia yellowish as figured; tarsi whitish; fore basitarsus with

7. Monohelea andersoni Wirth and Grogan, new species
Fig. 12
Female Allotype.—Wing length 0.90 mm; breadth 0.39 mm.
Head: Antenna (Fig. 12a) brownish; lengths of flagellar segments in pro-

portion of 30-20-20-22-24-25-26-27-35-35-40-40-47; antennal ratio 1.02. Palpus with lengths of segments in proportion of 7-15-20-15-27; first three segments whitish, distal two brownish; third segment short and slightly swollen,
with small, round, nearly indistinguishable sensory pit. Mandible with ten
teeth.

Females
6
Males
10
Eighth sternum modified in a highly sclerotized subgenital plate
(Fig. 18c); large spermatheca greatly enlarged, 0.233-0.440 mm
long, elongate oval to ovate
7
Eighth sternum without enlarged subgenital plate (Fig. 13f); large
spermatheca pyriform to retort-shaped, length 0.100 mm or less ..
8
Genital sclerotization as in Fig. 15f; a single elongate oval spermatheca present, 0.440 by 0.193 mm; legs and abdomen with dense
covering of fine woolly pile with curly tips (Fig. 15f) .. hirsuta, n. sp.
Genital sclerotization as in Fig. 18c; large spermatheca ovate, 0.233
by 0.155 mm, a second vestigial spermatheca with threadlike duct
present; legs and abdomen with normal setae . . . . magnitheca, n. sp.
Large spermatheca (0.104 by 0.077 mm) with hooklike oblique
neck; small spermatheca (0.046 mm diameter) with annulate threadlike duct (Fig. 13f)
bifurcata Wirth and Williams
Large spermatheca with straight conical neck; small spermatheca
with threadlike duct not annulate (Fig. 14b)
9
Smaller species, wing length 1.06 mm
floridensis Wirth and Williams
Larger species, wing length 1.40 mm
macfiei Wirth
Male paramere abruptly bent ventroproximad at distal third, distal
portion bifurcate, with short lateral process and longer ventroproximal process (Fig. 13e)
bifurcata Wirth and Williams
Male paramere straight or curved on distal third, not bent abruptly
ventroproximad (Fig. 17f)
11
Male basistyle with distinct conical bare tubercle on mesal margin
near midlength; (paramere abruptly narrowed at midlength, distal
portion a simple, very slender, curving blade with sharp tip (Fig.
17f)
macfiei Wirth
Male basistyle without distinct conical bare tubercle on mesal margin
12
Male paramere short and stout, curving distally to rather bluntly
pointed tip with distinct subapical tooth (Fig. 14c)
floridensis Wirth and Williams
Male paramere long and sinuate, gradually tapering distad to slender simple tip
magnitheca, n. sp.

5.
6.
7.
8.
9.
10.
11.

12.
-
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Fig. 12. Monohelea andersoni: a, Female antenna; b, Female wing; c, Male genitalia' d
Female hind leg.
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two strong black spines at base, hind basitarsus with one strong black spine
at base ventrally; hind claw 1.5 times as long as fifth tarsomere. Wing (Fig.
12b) milky white with extensive dark grayish pattern of hieroglyphica type;
only a few pale macrotrichia at wing tip; costal ratio 0.80. Halter knob pale.
Abdomen: Brownish. Genital sclerotization similar to that figured for M.
bifurcata (Fig. 13f). Spermathecae very unequal, shapes similar to those of
M. bifurcata (Fig. 13f), measuring 0.093 by 0.064 mm including neck, and
0.041 mm in diameter.
Male Holotype.—Similar to female with usual sexual differences. Wing
length 0.94 mm; breadth 0.33 mm; costal ratio 0.66. Antennal plume yellowish; lengths of last five flagellar segments in proportion of 18-3-50-5563. Palpus with lengths of segments in proportion of 8-12-22-20-27. Genitalia
(Fig. 12c) with basistyle rather short and stout, mesal margin without distinct lobe or tubercle; dististyle curved to rather slender tip; parameres
separate, each in form of slender sinuate process arising from broad, winglike basal apodeme, tip abruptly expanded in a caplike lobe bent ventrad.
Immature Stages.—Unknown.
Biology.—Shahin Navai reared a female from sphagnum near Knowles
Marsh at the Patuxent Wildlife Research Center.
Distribution.—This species is known only from the Maryland Coastal
Plain.
Types.—Holotype male, Snow Hill, Worcester Co., Maryland, 18.vi. 1968,
W. H. Anderson, light trap (Type no. 76111, USNM). Allotype female,
same data but collected 5.vi. 1968. Paratypes, 2 males, 3 females, as follows:
Maryland: Worcester Co., Snow Hill, 18.vi.1968, W. H. Anderson, light
trap, 1 male, 2 females; same data but date 5.vi.l968, 1 female. Prince
George's Co., Patuxent Wildlife Research Center, 31.V.1977, Shahin Navai,
reared from sphagnum near Knowles Marsh, 1 female.
Etymology.—We are delighted to name this species for William H. Anderson of Snow Hill, Maryland, retired former chief of the Systematic Entomology Laboratory, U.S. Department of Agriculture.
Discussion.—The leg and wing markings and spermatheca shape ally this
species with M. obscura Wirth and Williams which is a northeastern species
occurring from Newfoundland to Michigan and the mountains of Garrett
Co., Maryland. In M. obscura the hind femur lacks the median pale band
and the fore and mid femora and tibiae are darker without trace of pale
banding. The male genitalia of M. obscura are indistinguishable from those
of M. andersoni. The following new distribution records are presented for
M. obscura:
Maryland: Garrett Co., Cranesville Swamp, 6.viii.l960, J. Coulson,
reared from sphagnum, 1 male.
Newfoundland: St. John, 19.vii.1976, E. C. Greiner, in emergence trap
over sphagnum mat, 1 male, 2 females.
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The female paratype of M. obscura listed by Wirth and Williams (1964)
from Blue Mountain Lake, New York, 10.vi. 1958, H. A. Jamnback, reared
from sphagnum bog near Salmon River, was accompanied by an associated
pupal exuviae and three other pupae which were not mentioned by these
authors. The pupa of M. obscura resembles that of M. hirsuta, but the
dorsal tubercles are not nearly as prominent, those of the abdomen not
forming a shield pattern.
8. Monohelea bifurcata Wirth and Williams
Fig. 13
Monohelea bifurcata Wirth and Williams, 1964:308 (male, female; figs.;
Massachusetts, Virginia).
Female Diagnosis.—Wing length 1.44 mm. Antenna (Fig. 13a) with
lengths of flagellar segments in proportion of 20-15-15-15-16-17-18-18-24-2424-24-25. Third palpal segment (Fig. 13b) slender with indistinct sensory pit.
Thorax yellowish brown; mesonotum golden pollinose in a broad median
anterior band merging into a broad prescutellar area; lateral areas whitish
pollinose, a pair of sublateral patches at level of transverse suture blackish
in ground color. Scutellum yellowish to brownish; postscutellum and lower
pleuron darker brown. Legs (Fig. 13c) yellowish; base of fore femur obscurely brownish, apices of all tibiae narrowly blackish; hind femur dark
brown on proximal third, on an oblique narrow ring just past middle, and
a dark brown spot ventrally near tip; hind tibia without proximal dark ring,
a narrow dark brown ring at midlength. Hind tarsal ratio 2.3; hind claw 1.5
times as long as fifth tarsomere. Wing pattern as in Fig. 13d; typical of
hieroglyphica group, but dark markings extensive and usually mostly interconnected; macrotrichia numerous on distal fourth of wing. Halter whitish,
knob deeply infuscated except on flat end. Abdomen dull dark brownish;
genital segment as in Fig. 13f; spermathecae (Fig. 13f) very unequal, measuring 0.104 x 0.077 mm and 0.046 mm in diameter; the larger one pyriform
with short, slender, sclerotized neck turned at right angles to axis of spermatheca; smaller one subspherical, with the threadlike sclerotization of the
duct distinctly annulate.
Male.—Similar to female with usual sexual differences; claws all small
and equal. Genitalia (Fig. 13e): Basistyle short, dististyle only slightly
curved; aedeagus with the usual sclerotized basal loop, pointed ventral
valves, and lightly sclerotized dorsal processes; parameres separate, each
with laterally flaring basal wing, midportion stout and nearly straight,
ibruptly bent ventrocephalad at distal third, distal portion moderately stout,
deeply bifurcate, the two distal arms of unequal length, tapering to slender,
bluntly pointed tip.
Immature Stages.— Unknown.
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Biology- Jamnback recovered M. bifurcata in an emergence cone trap,
Salmon River, Blue Mtn. Lake, New York, 6/17/59-9.
Distribution. Massachusetts and New York to Mississippi and Florida.
Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center, vvii 1976, W. L. Grogan, Jr., malaise trap, 15 males, 18 females; 29.vii.1978,
19 y-16.vii.1979, W. W. Wirth, malaise trap, 4 males, 14 females.
Virginia: Fairfax Co., Falls Church, 2.vi.l954, W. W. Wirth, light trap,
1 male.
9. Monohelea floridensis Wirth and Williams
Fig. 14
Monohelea floridensis Wirth and Williams, 1964:309 (male, female; Florida;
figs.).

Fig. 13. Monohelea bifurcata: a, Female antenna; b, Female palpus; c, Female hind leg;
d, Female wing; e, Male genitalia; f, Female genital sclerotization and spermathecae.

Female Diagnosis.—Wing length 1.06 mm. Head light brown; antenna
with lengths of flagellar segments in proportion of 15-10-11-12-12-12-12-1218-18-20-22-25. Third palpal segment with small, round, indistinct sensory
pit. Thorax yellowish brown, with extensive dark brown markings. Legs
yellowish; tibiae with short dark brown band at apices; fore femur and tibia
with indistinct brownish ring near midlength; hind femur dark brown on
proximal third, an oblique dark brown ring just past middle and a ventral
dark brown spot near apex; hind tibia with narrow dark brown ring near
base and one near middle. Hind tarsal ratio 2.0; hind claw 1.5 times as long
as fifth tarsomere. Wing pattern as in Fig. 14a; dark markings typical of the
hieroglyphica group but fairly extensive; a few macrotrichia on distal fourth
of wing, mostly along the veins. Halter knob infuscated. Abdomen pale
brownish. Genital segments as in Fig. 14b; spermathecae very unequal, the
larger measuring 0.081 x 0.058 mm, with conical neck region leading up to
the slender entrance to the duct; the smaller spermatheca subspherical,
measuring 0.030 mm in diameter.
Male.—Similar to female with usual sexual differences. Genitalia (Fig.
14c) with basistyle very short, dististyle moderately curving; aedeagus with
usual sclerotized basal loop, pointed ventral valves, and lightly sclerotized
dorsal processes; parameres separate, each with simple, only slightly expanded basolateral portion; midportion moderately stout, without expansion
or lobe; distally tapering to a slightly curved, bluntly pointed tip, bearing at
least two small subapical teeth on outer margin.
Immature Stages.— Unknown.
Biology.—Unknown.
Distribution.—Maryland, Mississippi, Florida.
Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center, vi-
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Fig. 14. Monohelea floridensis: a, Female wing; b, Female genital sclerotization and spermathecae; c, Male genitalia.

vii.1976, W. L. Grogan, Jr., malaise trap, 4 males, 3 females; 29.vii.1978,
19.v, 16.vii.1979, W. W. Wirth, malaise trap, 4 females.
10. Monohelea hirsuta Wirth and Grogan, new species
Fig. 15
Female Holotype.—Wing length 1.38 mm; breadth 0.52 mm. A dense
covering of fine woolly pile with curly tips prominent on legs including
coxae, and abdomen.

'
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nsion of the subgenital plate formed by the eighth sternum. In M.
i •• ta there is an additional sclerotization of the seventh sternum, further
dification of the eight sternum, and development of prominent hair tufts
t the lateral margins of the three distal abdominal segments. At first we
uspected that the Patuxent specimen was an aberrant magnitheca, but the
discovery of an identical female from Florida indicates that the species is
distinct and of more general occurrence.

and trochanters brownish; fore femur and tibia each with three faint brownish rings and hind femur and tibia with three more prominent dark brown
rings as figured; prominent dark brown marks at apices of mid and hind
tibiae; hind femur dark brown on proximal third. Wing (Fig. 15c) milky
white with extensive dark grayish pattern of hieroglyphica group type; only
a few pale macrotrichia restricted to wing veins on distal fourth of wing and
on membrane at extreme apices of cells R5 and Ml; costal ratio 0.81. Halter
with brownish stem, whitish base of knob and flat end of knob dark brown.
Abdomen: Pale brown. Genital sclerotization as in Fig. 15f. Segments 79 each with prominent patch of long bristly hairs at sides; seventh sternum
forming a small brownish sclerotized plate bearing a median linear blackish
sclerotized posterior bar; eighth sternum expanded in a dark brown sclerotized plate with sides rounded and lobelike at midlength, and deep anterior
and posterior median excavations; bearing at most fine pubescence. Spermatheca (Fig. 15f) single, immensely enlarged, elongate oval with short
slender neck, measuring 0.440 by 0.193 mm.
Male.—Unknown.
Immature Stages.—Larva unknown. Pupal exuviae unicolorous amber
brown. Operculum not in position for illustration. Cephalothorax bearing
several pairs of well developed, rounded, dorsal tubercles covered with
small nodules; operculum with a large submedian pair of such tubercles.
Respiratory horn (Fig. 15e) 0.063 mm long, short and stout, slightly broader
at base, the apex bearing a dorsal row of eight spiracular openings. Abdomen stout and tapering, provided with rounded tubercles similar to those
on cephalothorax, these all covered with minute nodules but without any
hairs or setae; dorsally each segment from III to VII bears two pairs of such
tubercles more or less connected in a transverse plate or shield; only one
pair of dorsal tubercles on VIII on posterior margin of segment. Ninth segment (Fig. 15g) with short, slightly divergent apicolateral processes with
sharp tips, the integument provided with sharp spinules as figured.
Biology.—Shahin Navai reared the holotype from sphagnum at the margin
of Knowles Pond at Patuxent, Maryland.
Distribution.—Maryland and Florida.
Types.—Holotype female, Patuxent Wildlife Research Center, Prince
George's Co., Maryland, 2.viii.l977, S. Navai, reared from sphagnum at
margin of Knowles Pond (Type no. 76112, USNM). Paratype, 1 female as
follows:
Florida: Escambia Co., Bratt, vi.1968, F. S. and A. J. Blanton, light trap.
Discussion.—The species takes its name from the woolly, hirsute appearance of the legs and abdomen, unusual in Monohelea. M. hirsuta is
closely related to M. magnitheca n. sp., also found at Patuxent. Both
species are characterized by unusual enlargement of the spermatheca and
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11. Monohelea johannseni Wirth
Fig. 16
Monohelea johannseni Wirth, 1953b:153 (male, female; Virginia; figs.).—
Wirth and Williams, 1964:305 (notes; figs.; distribution).
Female Diagnosis.—Wing length 1.2 mm. Closely resembling M. nebulosa, but smaller. Antenna as in Fig. 16a, palpus as in Fig. 16b, third segment
yellowish. Mesonotum dark brown with large irregular pruinose gray areas,
scutellum entirely blackish. Hind legs more slender than in nebulosa, the
femur (Fig. 16c) not petiolate at base, more spindle-shaped, tapering more
evenly at each end; inner claw on hind leg about a third as long as outer.
Wing (Fig. 16d) as in M. nebulosa, but markings behind vein Ml much
fainter than those on anterior part of wing. Genital segments as in Fig. 16f;
spermathecae smaller than in nebulosa, each measuring 0.072 by 0.043 mm,
more ovoid and tapering toward neck.
Male.—Similar to female, with usual sexual differences; antennal plume
usually entirely brownish; hind tarsi and claws as in female. Genitalia (Fig.
16e) as in M. nebulosa, but dististyle more pointed distally and less curving;
aedeagus with basal sclerite nearly quadrate with indistinct distal emargination.
Immature Stages.—Unknown.
Biology.—This species has been swept from vegetation in an Osmunda
fern bog and at the margin of a small stream in Virginia.
Distribution.—Michigan to Maryland, south to Kansas and Florida; Panama.
Potomac Valley Records.—
Maryland: Montgomery Co., Colesville, 19.vi, 18.vii.1975, W. W. Wirth,
light trap, 2 females; Fairland, 10,23.vi. 1969, A. A. Hubert, light trap, 1
male, 1 female. Prince George's Co., Patuxent Wildlife Research Center,
vi. 1976, W. L. Grogan, Jr., malaise trap, 5 females.
Virginia: Alexandria, Osmunda bog, 4.vii.l951, stream margin,
14,21.vi. 1951, W. W. Wirth, 3 females. Fairfax Co., Falls Church,
S.vii.1958, W. W. Wirth, light trap, 1 male; Falls Church, Holmes Run,
J.vii.1960, W. W. Wirth, light trap, 1 female.

t
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Fig. 17. Monohelea macfiei: a-e, Female; f, Male; a, Antenna; b, Wing; c, Palpus; d, Hind
:g; e, Spermathecae; f, Genitalia.

12. Monohelea macfiei Wirth
Fig. 17
Monohelea macfiei Wirth, 1953b: 143 (male, female; Louisiana; figs.).—Wirth
and Williams, 1964:309 (figs.; distribution).

Fig. 16. Monohelea johannseni: a—d, f, Female; e, Male; a, Antenna; b, Palpus; c, Hind
leg; d, Wing; e, Genitalia; f, Genital sclerotization and spermathecae.

Female Diagnosis.—Wing length 1.40 mm. A small yellowish gray pollinose species, mesonotum and scutellum with broad niesal brown markings.
Legs yellowish with distinct brown bands as figured; hind femur (Fig. 17d)
brown on proximal third, a diagonal band past middle, and a narrow band
subapically; hind tibia with narrow basal, median and apical brown rings;
all tarsomeres with narrow apical bands. Wing markings typical of hieroglyphica group, as in Fig. 17b; dark areas in first basal and anal cells quite
extensive, the X-shaped mark in cell R5 large, with caudodistal arm pro-
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longed and distal sigmoid mark in cells Ml and M2 connected by broad lines
in these cells to the broad median crossband; wing markings brown by
reflected light, gray by transmitted light; a few macrotrichia at apex of wing.
Antenna as in Fig. 17a, palpus as in Fig. 17c. Abdomen pale yellowish
distally, genital sclerites pale, not darkened; spermathecae (Fig. 17e) dark
brown, the larger measuring 0.102 by 0.073 mm including the straight, slender, tapering neck, the smaller spermatheca spherical, measuring 0.038 mm
in diameter.
Male.—Similar to female with usual sexual differences. Genitalia (Fig.
17f) as figured, short and broad; basistyle with characteristic spurlike tubercle at midlength on mesal surface; dististyle short and curved to stout
pointed apex. Parameres fused with broad mesal bridge, each stout at base,
abruptly narrowed at midlength and markedly curved and tapered to a
strongly sclerotized, sickle-shaped tip.
Immature Stages.—Unknown.
Biology.—Unknown.
Distribution.—Wisconsin and Michigan to Mississippi and Virginia.
Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center,
vi.1976, W. L. Grogan, Jr., malaise trap, 2 males; same, 8.vii.l978,
30.vi.1979, W. W. Wirth, malaise trap, 3 females.
13. Monohelea magnitheca Wirth and Grogan, new species
Fig. 18
Female Holotype.—Wing length 1.38 mm; breadth 0.56 mm.
Head: Yellowish brown. Antenna with lengths of flagellar segments in
proportion of 18-13-14-15-16-16-16-16-20-21-23-25-30; antennal ratio 0.96.
Palpus with lengths of segments in proportion of 6-8-10-10-13; second and
third segments yellowish, others brown; third segment short and not swollen,
with a small round sensory pit. Mandible with nine coarse teeth.
Thorax: Pale brown; mesonotum with irregular central area and some
lateral punctations dark brown, dark brown bands across pleuron and across
coxae and trochanters. Legs (Fig. 18d) yellowish; faint narrow brown bands
at midlength of fore femur and fore tibia, dark brown bands at apices of fore
and mid tibiae; hind femur with proximal third dark brown, a narrow oblique
dark ring just past midlength and a faint subapical brown ring; hind tibia
with narrow basal brown ring, a dark brown band at proximal third and a
broad dark brown apical band. Wing (Fig. 18a) milky white with dark grayish
pattern of hieroglyphica group type but not extensive; only a few grayish
macrotrichia restricted to wing veins on distal fourth of wing and on membrane at apices of cells R5 and Ml; costal ratio 0.83. Halter white, knob
with opaque blackish pigment granules.
Abdomen: Yellowish brown. Eighth sternum (Fig. 18c) greatly expanded

' Male; a'wing;b' parameres; c< Gemtai
bil°bed Pubescent Plate with lateral and caudal
K
Segment brownish > a well sclerotized rim bor"'
- Spermathecae <** '*» two, the large one
0.233 by 0 m
OW"' °Vate with short slender neck ' measuring
duct snheri i ^
vestl§ial second one with threadlike sclerotized
Mai An
measunng 0-038 mm in diameter.
tM 09m eiTS!!n1!lar t0 female With usual sexual differences. Wing
slender ?;
,
^ ""^ °enitalia with basistyle moderately long
-nder, dististyle short and curved to rather slender tip; parameres
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(Fig. 18b) separate, each in form of a sinuate blade, stout and arcuate proximad, constricted at midlength, then abruptly broadened to a sicklelike distal
blade curving mesoventrad.
Immature Stages.—Unknown.
Biology. —Unknown.
Types.—Holotype, female, Patuxent Wildlife Research Station, Prince
George's Co., Maryland, 27.v. 1978, W. W. Wirth, malaise trap (Type no.
76113, USNM). Allotype, male, same data but collected vii.1976, W. L.
Grogan, Jr. Paratypes, 1 male, 54 females, as follows:
Maryland: Prince George's Co., Patuxent Wildlife Research Station,
same data as holotype, 7 females; same data as allotype, 49 females.
Wisconsin: Dane Co., 17.vi. 1954, F. J. Dicke, light trap, 1 male, 1 female.
Shawano Co., Shawano, vi.1968, R. Habeck, light trap, 1 female.
Discussion.—The trivial name magnitheca is from the Latin, magna +
theca, a noun in apposition, referring to the tremendously enlarged female
spermatheca. The species is closely related to M. macfiei Wirth, but is
readily distinguished in the female by the enlarged spermatheca and swollen
bilobate eighth sternum, and in the male by the less swollen base and abruptly constricted midportion of the parameres and the absence of the spurlike
tubercle on the mesal margin of the basistyle.
14. Monohelea nebulosa (Coquillett)
Figs. 1, 19
Ceratopogon nebulosus Coquillett, 1901:606 (male; New Jersey).
Ceratolophus nebulosus (Coquillett).—Kieffer, 1906:60 (combination).
Johannseniella nebulosa (Coquillett).—Malloch, 1914:226 (combination).
Hartomyia nebulosa (Coquillett).—Malloch, 1915:340 (combination; Indiana; notes).
Monohelea nebulosa (Coquillett).—Kieffer, 1917:312 (combination).—
Johannsen, 1943:781 (distribution).—Wirth, 1953b:151 (redescribed; figs.;
distribution).—Wirth and Williams, 1964:304 (notes; figs.; distribution).
Female Diagnosis.—Wing 1.7 mm long. Head dull dark brown with a few
pruinose gray spots on vertex; antenna (Fig. 19a) light brown, distal segments not darker; palpus (Fig. 19b) light brown, third segment yellowish.
Mesonotum (Fig. 1) pruinose gray, with scattered, small, dark brown dots
at bases of setae, these dots more or less confluent, especially on posterior
portion of mesonotum. Scutellum brown, middle third yellowish. Postscutellum and pleuron dark brown. Legs (Fig. 1) shining dark brown, knees
and tarsi yellowish. Posterior femora and tibiae greatly thickened, hind femur of female usually distinctly petiolate at base and most swollen toward
apex; hind basitarsus with basal and distal spine; second tarsomere with
two distal spines, third with one distal spine; claws minute and equal on

„„«. d-u, i, remale; e, Male; a, Antenna; b, Palpus; c, Hind leg;
Genital sclerotization and spermathcrxf
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fore and mid legs, outer claw very long, four times length of inner, on hind
legs (Fig. 19c). Wing (Fig. 19d) grayish hyaline, with prominent pattern
consisting of two broad blackish distal bands with paler posterior interconnected markings, and a third small blackish spot at about midlength of basal
cell; first radial cell 0.4 the length of second. Halter pale yellow. Abdomen
uniform pruinose dark brown; anal segment yellow. Genital segment as in
Fig. 13f; spermathecae (Fig. 19f) nearly oval, with short slender necks,
subequal, each measuring 0.130 by 0.082 mm.
Male.—Similar to female with usual sexual differences; antennal plume
yellowish at base; hind tarsi and claws as in female. Genitalia (Fig. 19e):
Ninth sternum transverse, without caudal lobe, posterior portion spiculate;
ninth tergum very narrow, with sides subparallel on distal half, apicolateral
processes short and rounded. Basistyle stout and convex; dististyle slender
and curved, 0.6 as long as basistyle. Aedeagus with two sections, basal part
about as broad as long, anterior margin contiguous with sternum, posterior
margin deeply emarginate, the slender rodlike distal sclerite with notched
apex fitting into the emargination. Parameres connected by a transverse
bridge near bases, with slender anterior and lateral processes; each paramere with posterior portion narrowed and curved ventrolaterad to a bladelike apex, a small subbasal tooth on ventral side.
Immature Stages.—Unknown.
Biology.—Unknown.
Distribution.—Kansas to Massachusetts, south to Texas and Florida.
Potomac Valley Records.—
Maryland: Montgomery Co., Fairland, 10.vi. 1959, A. A. Hubert, light
trap, 1 male. Prince George's Co., Patuxent Wildlife Research Center,
vi.1976, W. L. Grogan, Jr., light trap, 2 males, 4 females; 19.vii.1978, 116.vii.1979, W. W. Wirth, malaise trap, 4 females.
Virginia: Fairfax Co., Falls Church, Holmes Run, 3.vii.l960, W. W.
Wirth, light trap, 1 female.

pruinose, with tiny brown dots at the bases of the brownish setae; scutellum
yellow, brown in middle. Fore and mid legs light brown, hind leg (Fig. 20d)
blackish on femora and tibiae, knees prominently yellowish, tarsi yellow.
Wind femur and tibia moderately thickened; basitarsus with slender spine
at base, distal tarsomeres (Fig. 20d) on hind leg each with a fine apical spine.
ing (Fig. 20a) grayish hyaline, with two prominent black spots and fainter
Posterior infumation; first radial cell about half as long as second. Halter
rownish. Abdomen dark brown, entire dorsum pruinose gray except for a

Female Diagnosis.—A yellowish gray, pruinose species with maculate
wings; scutellum yellow with brown center; legs dark, abdomen dull gray
pruinose above. Wing length 1.5 mm.
Head yellow, vertex with gray pollen; antenna yellow, apices of proximal
eight flagellar segments and all of distal five brown; proportions of segments
15-10-10-10-10-10-12-12-18-18-18-18-24. Third palpal segment scarcely swollen, with rather large sensory pit at midlength. Mesonotum yellowish gray

Fig. 20. Monohelea stonei: a, d, f, Female; b-c, e, Male; a, Wing; b, Pararaeres; c, Aedeagus; d, Hind leg; e, Genitalia; f, Genital sclerotization and spermathecae.

15. Monohelea stonei Wirth
Fig. 20
Monohelea stonei Wirth, 1953b:148 (male, female; Louisiana; figs.; distribution).—Wirth and Williams, 1964:303 (figs.; distribution).
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pair of small lateral spots and a pair of submedian glandular dots on each
segment, polished brown. Genital segments as in Fig. 20f. Spermathecae
two, ovoid, each with very short sclerotized neck; subequal, each measuring
0.068 by 0.051 mm.
Male.—Similar to female, with usual sexual differences; antennal plume
golden at base, dark brown toward apex. Genitalia (Fig. 20e): Ninth sternum
with narrow median lobe bearing two long hairs extending caudad into concave base of aedeagus; ninth tergum tapering to truncated apex, bearing a
pair of short, rounded, apicolateral processes. Basistyle twice as long as
broad, simple; dististyle 0.7 as long as basistyle, nearly straight and stout
to apex. Aedeagus (Fig. 20c) with base as broad as lobe of ninth sternum,
a slight sub-basal swelling, a second swelling at midlength, with distal half
cleft into a pair of attenuated, submedian, pointed blades attaining 0.8 the
length of basistyle. Parameres (Fig. 20b) consisting of a pair of very irregular
processes, bases of each with a large anterior and lateral apodeme, stem
rather stout and crooked, distal portion abruptly bent ventrocephalad, then
greatly attenuated and bent ventrocaudad to a sharp point.
Immature Stages.—Unknown.
Biology.—M. stonei has been swept from vegetation at the margin of a
small stream in Virginia. As noted above, Downes (1978) gave several records of M. stonei females preying on swarming male chironomids in Ontario.
Distribution.—Ontario and Massachusetts to Louisiana and Florida; Bahamas; Panama.
Potomac Valley Records.—
Maryland: Montgomery Co., Colesville, 8.vii.l978, W. W. Wirth, malaise
trap, 1 female. Prince George's Co., Patuxent Wildlife Research Center,
vi,vii.!976, W. L. Grogan, Jr., malaise trap, 6males, 16females; 16.vii.1978,
ll.vii.1979, W. W. Wirth, malaise trap, 1 male, 2 females; 17.vii.1979, J.
Edmiston, light trap, 1 female.
Virginia: Alexandria, 4.vii.l951, W. W. Wirth, 1 female. Fairfax Co.,
Falls Church, 8,29.vii, 6.viii.l950, 30.vi.1951, 26.vii.1951, W. W. Wirth,
stream margin, 1 male, 8 females.
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1 separated, bare. Antenna moderately long and slender; in female sega
ts n_l5 more elongate than preceding segments, cylindrical; male ana with well developed plume. Palpus four-segmented, slender, without
sorv pit. Mesonotum broadly convex, without anterior spine or tubercle;
, merai nits absent. Legs slender, unarmed, with vestiture of a few spine1'ke bristles; male coxae with dense, long, spinelike bristles; tarsi with or
without ventral spines; fourth tarsomere cordiform; fifth tarsomere stout
nd laterally compressed, sometimes swollen or tuberculate ventrally. Female claws long and curved, equal or unequal; male claws small and unequal; claws without basal tooth; empodium absent. Wing (Fig. 21) broad
in female, narrower in male, surface with very small microtrichia, especially
in males; macrotrichia absent; one radial cell present. Female with costa
prolonged to wing tip, reaching halfway between apices of veins Rs and Ml,
male costa ending at 0.6 of wing length; r-m slightly oblique, tip placed
slightly distad of base of Rl; media petiolate, the petiolate about as long as
crossvein; costa often with a beadlike or scalelike swelling at base near level
of basal arculus. Female abdomen blunt, without armature around gonopore; two large sclerotized spermathecae present. Male genitalia short and
broad, tergum rounded distally; aedeagus large and triangular; parameres
fused in a small pointed triangular sclerite hidden in ventral view by aedeagus.
Immature Stages.—Pupa short and compact; cephalothorax with prominent rounded tubercles; abdominal segments with prominent low tubercles,
but spines inconspicuous; apicolateral processes short and conical, sharp
pointed; prothoracic respiratory horn short and stout, scarcely twice as long
as broad, with truncated tip bearing distal row of 6-10 spiracular openings.
Larva unknown.
Biology.—Little has been recorded on the feeding or mating behavior of
adult Parabezzia, but females are presumed to prey upon small Nematocera. Adults are found on vegetation bordering aquatic situations. Downes
(1978) gave one record of females of P. alexanderi Wirth preying on swarming males of Tanytarsus sp. (Chironomidae) in Ontario. Pupae of Parabezzia
have been collected from the margins of small streams, rivers, and ponds.

Genus Parabezzia Malloch
Parabezzia Malloch, 1915:358. Type-species, Parabezzia petiolata Malloch
(orig. desig.).
Diaphanobezzia Ingram and Macfie, 1931:223. Type-species, Diaphanobezzia pellucida Ingram and Macfie (orig. desig.).
References.—Wirth, 1965:215 (revision; diagnosis; synonymy).—Grogan
and Wirth, 1977:49 (revision North American species).
Diagnosis.—Moderately small, stout, nearly bare midges. Eyes moder-

Keys to Potomac Valley Species of Parabezzia
Females
1- Costa with basal swelling (Fig. 21a) (legs yellow, mid and hind femora brown; mid claws very long, unequal; costal fringe long and
H^no^A
p. f . ' '
alexanderi Wirth
^osta lacking basal swelling (Fig. 21b-d); tibiae dark
2
an^^1-11186 Sh°rt' Very short on distal Portion, the setae far apart
arising from near center of vein (claws small to medium-sized,
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slightly unequal to equal; distal costal fringe with setae longer than
thickness of vein; spermathecae large and without necks)
neunguis Grogan and Wirth
- Costal fringe long, distally the setae arising from edge of vein . . . . 3
3. Claws short, equal; wing with two large setae on costa proximad of
basal arculus; antennal segments short and stout
bystraki Grogan and Wirth
- Claws long, slender, nearly straight, markedly unequal; wing with
1-3 large setae on costa proximad of basal arculus; antennal segments long and slender
huberti Grogan and Wirth
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Known Males
1.
2.
-

Costa with basal swelling (legs yellow, mid and hind femora brown;
costal fringe well developed)
alexanderi Wirth
Costa without basal swelling
2
Basistyle with setiferous tubercles on mesal side conspicuously elongated; wing usually with two large setae proximad of basal arculus
bystraki Grogan and Wirth
Basistyle with setiferous tubercles on mesal side not elevated; wing
with one large seta proximad of basal arculus
huberti Grogan and Wirth
Known Pupae

1. Tubercles of abdominal segments slender, tips pointed; respiratory
horn 2.5 times as long as broad
alexanderi Wirth
- Tubercles of abdominal segments broad, tips spinulose; respiratory
horn twice as long as broad
2
2. Operculum with spinelike projection on lateral margins
bystraki Grogan and Wirth
- Operculum without spinelike projection on lateral margins
huberti Grogan and Wirth
16. Parabezzia alexanderi Wirth
Figs. 2la, 22
Parabezzia alexanderi Wirth, 1965:219 (female; Massachusetts; figs.).—Grogan and Wirth, 1977:56 (male, female, pupa; figs.; distribution).
Female Diagnosis.—Wing length 1.16 mm. Head brown, palpus and bases
of proximal eight flagellar segments pale. Antennal flagellar segments (Fig.
22a) with lengths in proportion of 15-9-9-9-9-9-9-9-12-13-14-14-21; antennal
ratio 0.92. Thorax dark brown. Legs yellow; coxae, trochanters, mid and
hind femora brown; fifth tarsomeres (Fig. 22b) with unequal claws on fore
and mid legs, subequal on hind leg; mid fifth tarsomere very large with

Fig. 21. Parabezzia spp., Female wings: a, alexanderi; b, neunguis; c, bystraki; A, huberti.

prominent ventral swelling and long slender claws. Wing (Fig. 21a) hyaline,
veins light brown; costa with large, rounded, dark basal swelling; fringe long
and dense; costal sections I-III in proportion of 75-41-22; Rs 56; Rs extending 0.80-0.88 of wing length. Halter stem pale, knob white. Abdomen
dark yellowish to reddish, pleural membrane reddish to purple. Spermathecae ovoid, subequal with short necks.
Male.—Smaller, similar to female with usual sexual differences. Proximal
ten flagellar segments brown; plume dark brown. Abdomen brown to reddish brown. Genitalia shape and form similar to that of P. bystraki (Fig.
23b); aedeagus (Fig. 22c) about twice as long as broad; basal arms poorly
developed; distal margins lacking lateral expansions; distal portion a third
of total length.
Immature Stages.—Pupa dark brown; venter of abdomen grayish brown.
Respiratory horn (Fig. 22d) 2.5 times longer than broad, base slightly tapered; distal portion with double row of 6-9 spiracles. Third abdominal
segment (Fig. 22e) with pair of long lateral setiferous tubercles; venter with
two short bifurcate setiferous sublateral tubercles and two short setiferous
mesal tubercles; dorsum with two pairs of low rounded setiferous lateral
tubercles. Fourth abdominal segment (Fig. 22f) similar to third except venter
lacking mesal tubercles. Eighth abdominal segment (Fig. 22g) similar to
tourth except dorsum lacking tubercles, and mesal tubercles of venter smaller- Female operculum (Fig. 22h) about as long as wide; anterior margin
sunded; anterior portion with longitudinal wrinkles; mesal portion with
small rounded tubercles, lateral margins with broad raised areas each with
Wo minute mesal setae; posterior portion with transverse wrinkles, margin
Attached, truncated. Male operculum (Fig. 22i) similar to female except
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bout 1.5 times longer than broad; lateral raised areas of mesal portion
longer, setae on anterior edge. Female terminal segment (Fig. 22j) 1.5 times
longer than broad; anterior portion with small pointed tubercles; apicolateral
processes slightly divergent, surface with sculptured effect, tips not heavily
sclerotized. Male terminal segment (Fig. 22k) similar to female except twice
as long as broad; apicolateral processes moderately appressed; ventral processes tightly appressed, wrinkled.
" Biology-—Downes (1978) reported females of P. alexanderi preying on
swarming males of Tanytarsus midges in Ontario. Grogan reared a large
series of P. alexanderi from a lily pond in Prince George's County, Maryland. There were two generations during 1975, the first emerging during May
and June, the second appearing in September. Pupae were very common
along the margin of the pond and were the most numerous of any ceratopogonid encountered in the pond. The period of pupation ranged from 3 to 4
days, and the majority of the specimens emerged in three days.
Distribution.—Massachusetts and Ontario south to Florida.
Potomac Valley Records.—
Maryland: Prince George's Co., College Park, Lakeland Pond, 21.v—
ll.vi.1975, W. L. Grogan, Jr., 20 males, 16 females; 10.ix.1975, 8 males, 9
females, reared from pond margin. Patuxent Wildlife Research Center,
vi.1976, W. L. Grogan, Jr., malaise trap, 1 male; 22.vii.1978, W. W. Wirth,
malaise trap, 1 male.
17. Parabezzia bystraki Grogan and Wirth
Figs. 22c, 23a, b, d, e
Parabezzia bystraki Grogan and Wirth, 1977:70 (male, female; Maryland;
figs.).
Female Diagnosis.—Wing length 1.26 mm. Head brown, palpus pale.
Antennal flagellar segments (Fig. 23d) with lengths in proportion of 11-8-88-8-8-9-9-13-14-15-16-17; antennal ratio 1.09. Thorax brown; scutellum with
six bristles. Legs brown, proximal four tarsomeres pale; fifth tarsomeres
(Fig. 23e) with short equal claws. Wing (Fig. 22c) hyaline, veins pale; 1-3
large setae proximad of basal arculus; costal fringe long; costal sections
•Mil with lengths in proportion of 73-56-17; Rs 74; Rs extending 0.92 of

m'enf

22. Parabezzia alexanderi: a-b, Female; c, Male; d-k, Pupa; a, Antenna; b, Fifth
:s and claws of (left to right) fore, mid and hind legs; c, Aedeagus; d, Respiratory
Third abdominal segment; f, Fourth abdominal segment; g, Eighth abdominal segment;
°Perculum; i, Male operculum; j, Female terminal segment; k, Male terminal seg-
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• length. Halter pale. Abdomen golden brown. Spermathecae large, apparently ovoid and subequal.
Male. Smaller, similar to female with usual sexual differences. Proximal
ten flagellar segments pale on basal half, proximal flagellar segments slightly
fused; plume golden brown. Wing (Fig. 23a) with long costal fringe extending the length of costa. Genitalia as in Fig. 23b. Aedeagus nearly twice as
long as basal breadth, basal arms poorly developed; distal margins with
small lateral expansions; distal portion about a fifth of total length.
Immature Stages.—Pupa nearly identical with that of P. huberti with
differences as noted in the key.
Biology.—Grogan reared P. bystraki from mud at the margin of the C.
and O. Canal at Plummers Island, Maryland, and from sphagnum at the
Patuxent Wildlife Research Center.
Distribution.—Florida; Maryland.
Potomac Valley Records.—
Maryland: Montgomery Co., Plummers Island, 4.vi.l976, W. L. Grogan,
Jr., reared from mud, 2 females. Prince George's Co., Patuxent Wildlife
Research Center, 4.vi.l976, W. L. Grogan, Jr., reared from sphagnum, 3
males, 2 females, with pupal exuviae.
18. Parabezzia huberti Grogan and Wirth
Figs. 22d, 24

b

Parabezzia huberti Grogan and Wirth, 1977:75 (male, female, pupa; figs.;
Maryland).
Female Diagnosis.—Wing length 1.23 mm. Head brown. Antenna (Fig.
24a) with lengths of flagellar segments in proportion of 13-9-10-10-9-10-1112-17-19-20-22-27; antennal ratio 1.25. Thorax brown; scutellum with four
large and two small bristles. Legs brown, proximal three tarsomeres pale
brown; fifth tarsomeres (Fig. 24b) with large, long, unequal claws. Wing
(Fig. 22d) hyaline, veins brown; costal fringe long, dense, setae more or
less in pairs; costal sections I-II-III in proportion of 70-53-12, Rs 66, Rs
extending to 0.89 of wing length. Halter whitish. Abdomen brown; spermathecae ovoid, subequal, with short, broad necks.
Male.— Smaller, similar to female with usual sexual differences. Proximal
ten flagellar segments pale on basal half; plume golden brown. Wing with
s«ort sparse costal fringe (Fig. 24c) extending length of costa. Genitalia
similar to those of P. bystraki (Fig. 20d); basistyle with setiferous tubercles
mesal side conspicuously elongated; dististyle with broadly pointed tip;
-""•is (Fig. 24d) 1.5 times longer than basal breadth, basal arms well
ed, distal portion about a third of total length.
as*tftt
b nature Sta8es-—Pupa with female operculum (Fig. 24e) about as long
oad; anterior portion with broad raised areas, margin rounded; central

g
, spp.; a-b, d-e, bystraki; c, f-g, neunguis: a, Male wing, radial field;
Fig. 23. Parabez.
-d, Female antenna; e, g, Female fifth tarsomeres and claws of (left to
b, Male genitalia; c
right) fore, mid and hind legs; f, Female wing, radial field.

56

BULLETIN OF THE BIOLOGICAL SOCIETY OF WASHINGTON

DUMBER

57

ortion with small ovoid tubercles, lateral margins with two large elevated
ortions each bearing two small setae; posterior margin attached, truncate.
Male operculum similar to that of female but slightly narrower. Respiratory
horn (Fig- 24f) about twice as long as broad; distal portion with a double
row of 4-8 spiracular openings. Intermediate abdominal segment (Fig. 24g)
with a pair of lateral tubercles with spinulose tips; ventral surface with four
medioposterior flattened tubercles, all with spinulose tips; dorsum with two
anteromesal tubercles and four mesal tubercles, all with spinulose tips. Female terminal segment (Fig. 24h) about 1.3 times longer than broad; anterior
portion covered with small pointed tubercles; apicolateral processes moderately appressed, tips not heavily sclerotized. Male terminal segment (Fig.
24i) similar to that of female except apicolateral processes moderately divergent; ventral processes tightly appressed, surface slightly wrinkled.
Biology.—Wirth and Murray reared P. huberti from stream margins in
Virginia; Hubert reared it from the margin of Paint Branch, and Grogan
reared it from wet sand at a stream margin at the Patuxent Research Center
in Maryland.
Distribution.—Maryland, Virginia, Florida.
Potomac Valley Records.—
Maryland: Montgomery Co., Fairland, 27.v. 1960, A. A. Hubert, reared
from margin of Paint Branch, 1 male, 1 female (holotype and allotype).
Prince George's Co., Patuxent Wildlife Research Center, vi.1976, W. L.
Grogan, malaise trap, 1 male, 2 females; same, but 20.vii.1976, reared from
wet sand at stream margin, 2 females with pupal exuviae; 8, ll.vii.1979, W.
W. Wirth, malaise trap, 1 male, 1 female.
Virginia: Fairfax Co., Falls Church, 22.vii.1951, W. W. Wirth, reared
from stream margin, 11 males, 4 females, with pupal exuviae; Falls Church,
vii.1958, W. W. Wirth, light trap, 1 male, 1 female.
19. Parabezzia neunguis Grogan and Wirth
Figs. 22b, 23c, f, g
Parabezzia petiolata Malloch (misident.).—Wirth, 1965:227 (in part).
Parabezzia neunguis Grogan and Wirth, 1977:65 (female; Virginia; figs.).

V

Fig 24. Parabezzia huberti: a-b, Female; c-d, Male; e-i, Pupa; a Antenna; h^ ta^
someres and claws of (left to right) fore, mid and hind legs; c, Costa of wing; d, Aedeagus, e,
Female opercuLm; f, Respiratory horn; g, Mid abdommal segment; h, Female terminal segment; i, Male terminal segment.

Female Diagnosis.—Wing length 0.95 mm. Head brown. Antenna (Fig.
23c) with lengths of flagellar segments in proportion of 11-7-8-8-8-8-9-9-1517-18-19; antennal ratio 1.24. Thorax brown; scutellum with three bristles. Legs brown, tarsomeres 1-3 pale brown; fifth tarsomeres (Fig. 23g)
W
medium-sized claws, fore and hind claws equal, mid claws slightly
^equal. Wing (Fig. 22b) hyaline, veins pale brown; costal fringe short, the
23f?C
y longer than width of costa and arising near center of vein (Fig.
to OQC°Stal sections I-H-III in proportion of 57-41-10; Rs 54; Rs extending
-95 of wing length. Halter stem pale, knob white. Abdomen pale brown;
Permathecae subequal, ovoid, apparently lacking necks.
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Male.—Unknown.
Immature Stages.—Unknown.
Biology.—Hubert reared P. neunguis from a creek margin at Fairland,
Maryland.
Dis tribution. —Maryland, Virginia.
Potomac Valley Records.—
Maryland: Montgomery Co., Fairland, 27.v. 1959, A. A. Hubert, reared
from creek margin, 1 female.
Virginia: Fairfax Co., Falls Church, Holmes Run, 23.vi.1960, W. W.
Wirth, light trap, 1 female (holotype).
Genus Serromyia Meigen
Fig. 25
Serromyia Meigen, 1818:83. Type-species, Ceratopogonfemoratus Meigen,
by monotypy (as "femoratus. Fab." with "Serromyia geniculata" Meigen loc. cit. in synonymy). Generic name first published in synonymy
with Ceratopogon but available under I.C.Z.N. Code Article ll(d).
Prionomyia Stephens, 1829:237. Type-species, Ceratopogon femoratus
Meigen (desig. Westwood, 1840:126).
Ceratolophus Kieffer, 1899:69 (preocc. Barboza de Bocage, 1873). Typespecies, Ceratopogonfemoratus Meigen (monotypy).
Johannseniella Williston, 1907:1 (n. name for Ceratolophus Kieffer). Typespecies, Ceratopogonfemoratus Meigen (automatic).
Ceratolophana Strand, 1928:48 (n. name for Ceratolophus Kieffer). Typespecies, Ceratopogonfemoratus Meigen (automatic).
References.—Debenham, 1970:160 (diagnosis; figs.; Australian species).
Diagnosis.—Body slender and nearly bare. Eyes bare; contiguous to
slightly separated. Female antennal segments 3-10 short, 11-15 cylindrical
and elongated; male antenna plumose. Mesonotum covered with small bristles, without anterior spine or tubercle; humeral pits absent. Fore and mid
legs slender, usually unarmed; fourth tarsomeres more or less cordiform;
claws simple and almost equal. Hind leg with femur greatly swollen in both
sexes, armed ventrally with numerous spines; tibia slender and curved basally; fourth tarsomere cylindrical; claws of female usually greatly unequal
or a single long claw, rarely small and equal. Wing with microtrichia; macrotrichia present in some species; costa extending to about 0.7 of wing
length; two subequal radial cells present; intercalary fork absent; media
subsessile to short petiolate. Female abdomen stout, not modified apically;
two spermathecae present. Male genitalia with ninth sternum short; ninth
tergum short and tapering to submedian apicolateral lobes; basistyle short
and stout, dististyle long and slender; aedeagus short with low basal arch,
distal process slender, usually bearing a pair of pointed subapical processes
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head small and tapering anteriorly; epipharynx with two combs,
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each with narrow lateral plate, seven teeth on each half of dorsal comb, 11
teeth on ventral comb. Pupal operculum closely covered with nodules; respiratory horn short, with 8-9 spiracles on prominences at tip and around
distal third; metathorax not divided by scutellum on mid-dorsal line; spines
of apicolateral processes dark at tips.
Biology.—Strenzke (1950:349) reported finding the larvae of S.femorata
in damp moss in Germany. Kettle and Lawson (1952) found the larvae of this
species in the marshlands of England and Scotland. They were sluggish and
never moved in the characteristic ceratopogonid manner.
Edwards (1920, 1923) reported S.femorata females preying on males of
Bezzia ornata (Meigen) and on three species of orthocladiine Chironomidae
in Britain. He noted (1926) that the females of Serromyia are predaceous
on other insects and that the males of S.femorata were observed in England
flying in swarms at mid-day. Downes (1955) observed females of S. femorata swarming near the radiating branches of alders on the beach of Loch
Lomond in Scotland. No males were taken in these swarms. In a later
review (1978) he reported S. femorata females feeding on Culicoides impunctatus Goetghebuer and Isohelea sociabilis (Goetghebuer) in Scotland.
These records had also previously been published by Gad (1951).
20. Serromyia crassifemorata Malloch
Fig. 25
Serromyia crassifemorata Malloch, 1914:218 (female; Illinois).—Malloch,
1915:331 (notes).—Johannsen, 1928:708 (New York records).—Wirth,
1951:319 (Virginia; descriptive notes).—Johannsen, 1943:162 (in key).
Female Diagnosis.—A small species, wing 1.4—1.6 mm long. Wing (Fig.
25b) brownish, radial veins darker; radial cells very narrow. Thorax subshining brownish black. Legs yellowish, hind femur and tibia dark brown;
hind claws (Fig. 25d) small and equal. Mandible vestigial, without teeth.
Antenna with proportions as in Fig. 25a; palpus as in Fig. 25c. Female
genital sclerotization and spermathecae as in Fig. 25e.
Male.—Unknown.
Biology. —Unknown.
Distribution.—Illinois to Michigan and Maryland, south to Tennessee and
Virginia.
Potomac Valley Records.—
Maryland: Montgomery Co., Glen Echo, 26.v. 1923, J. R. Malloch, 1 female; Plummers Island, 14.v. 1914, R. C. Shannon, 1 female. Prince
George's Co., Patuxent Wildlife Research Center, 30.v.1979, W. W. Wirth,
malaise trap, 1 female.
Virginia: Alexandria, 27.v. 1951, W. W. Wirth, from Osmunda bog, 4
females; Fort Belvoir, 2.v. 1951, W. W. Wirth, Osmunda bog, 2 females-
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r.neton Co., Glencarlyn, 23.v. 1925, J. R. Malloch, 1 female. Fairfax Co.,
Falls Church, vi.1952, W. W. Wirth, 36 females.
Genus Stilobezzia Kieffer
Fig. 26
Stilobezzia Kieffer, 1911:118. Type-species, Stilobezzia festiva Kieffer
(orig. desig.).
Hartomyia Malloch, 1915:339. Type-species, Ceratopogonpictus Coquillett
(orig. desig.).
Acanthohelea Kieffer, 1917:198. Type-species, Acanthohelea pruinosa
Kieffer (monotypy).
Eukraiohelea Ingram and Macfie, 1921:347. Type-species, Eukraiohelea africana Ingram and Macfie (desig. Macfie, 1940:22).
Stilobezzia subgenus Neostilobezzia Goetghebuer, in: Goetghebuer and
Lenz, 1934:53. Type-species, Ceratopogon ochraceus Winnertz (desig.
Wirth, 1953a:63).
References.—Wirth, 1953a(rev. N. Amer. spp.); Lane and Forattini, 1961
(key to Neotrop. spp.); Das Gupta and Wirth, 1968 (generic diagnosis; rev.
Oriental spp.); Clastrier, 1976 (analysis of subgeneric and group characters).
Diagnosis.—Moderately large, slender midges, not very hairy. Eyes bare,
nearly contiguous to broadly separated. Antenna (Fig. 26a) usually long and
slender, verticils inconspicuous; in female 11-15 more elongated with rugose
contour; male antenna with plume. Palpus (Fig. 26b, c) five-segmented,
slender; third segment with small, round, shallow, sensory pit. Female mandible with 5-10 strong teeth. Thorax with or without color pattern; humeral
pits present but inconspicuous; anterior margin of mesonotum rounded or
narrowed with distinct tubercle. Legs (Fig. 26g) slender; femora unarmed,
rarely with ventral spines on fore leg. Tarsi (Fig. 26i) usually with distinct
ventral spines, at least on some tarsomeres; tarsomeres I-II ventrally with
rows of palisade setae; tarsomere IV cordiform or bilobed, sometimes the
lobes armed with spines; tarsomere V in female unarmed (as in male) or
armed with strong spines sometimes modified into long, blunt-tipped batonnets. Claws of female (Fig. 261) usually large, strongly unequal, sometimes
appearing as a single claw with basal tooth or barb; male claws (Fig. 26m)
usually small and equal. Wing (Fig. 26d) with microtrichia distinct; macronchia present or absent; two radial cells usually present, the first usually
distinct rhomboidal shape; costa usually extending to two-thirds or more
or wing length, not extending past tip of second radial cell; vein Rl located
^ a direct line with r-m cross vein; media with long petiole. Female abdomen
i f i d fately St°Ut' rarely Petiolate; often with color pattern or areas of mod8e,
Setae, especially at base; female genital opening with characteristic
erotized lobes; spermathecae (Fig. 26e) usually two large and one rudientary, sometimes only one present. Male genitalia (Fig. 26k) usually short
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nd broad; ninth sternum usually narrow with caudomedian excavation;
jnth tergum usually rounded with submedian setigerous lobes; basistyle
tout, usually with mediangular or basidorsal process or mesal connective
bridge; aedeagus membranous with pair of oblique lateral sclerites; parameres (Fig. 26n) separate, usually slender and bladelike, with slender basal
apodemes.
Immature Stages.—Descriptions and figures by Carter et al. (1921),
Ingram and Macfie (1922), Thomsen (1937), and Lane et al. (1955). Glukhova
(1977, 1979) figured the head, pharyngeal comb, and last two body segments
of the larva of Stilobezzia papillata Remm in the U.S.S.R. In 1979 she described and figured the larva of S. flavirostris (Winnertz).
Pupa usually with yellowish brown integument, often darker brownish on
cephalothorax and respiratory horn. The pupa is relatively slender, closely
resembling that of Culicoides, but there are important differences in the
respiratory horn, arrangement of the abdominal tubercles and the usual
orientation of the terminal abdominal processes. Body smooth, without the
"bumpy" rounded protuberances seen in Monohelea and Parabezzia. In
all described species the surface of the pupal respiratory horn is smooth,
without scales or transverse convolutions often seen in Culicoides. The
respiratory horn is usually nearly straight or slightly curved, 6-8 times as
long as broad, but in a few species it is swollen at the base and tapering to
a sharp bladelike tip and in a few others it is petiolate with slender base and
knobbed tip bearing a tuft of long fine hairs. In Stilobezzia the anterosubmarginal tubercles of the abdominal segments are usually greatly reduced
or lacking, and there is a tendency for the posteromarginals to move cephalad to about the midlength of the segments and to elongate into prominent
sharp-tipped conical projections. In most species the apicolateral processes
of the terminal segment are short and tapering to sharp slender tips projecting at right angles to the body axis. In the subgenus Neostilobezzia the
terminal segment is a little more elongated, and the apicolateral processes
are not so slender and are directed a little more caudad; while in 5. poikiloptera Ingram and Macfie they are greatly produced in a pair of straight,
attenuated processes directed caudad.
Kettle and Lawson (1952) characterized the larvae of 5. ochracea (Winnertz) and S. gracilis (Haliday) as follows: Head of fourth instar larva approximately 0.310 by 0.165 mm, 0.100 mm wide at oral ring; darker than
°?e °^ larvae of Ceratopogon and Culicoides. Antenna prominent as in
sohelea. One of the setae of the paired group o multiple. Epipharynx difnt irom that of Culicoides, Ceratopogon, and Isohelea, having only two
dorsal and ventral, and a large toothed sclerite fused to each lateral
to the semicircular plate found in Isohelea. Dorsal comb
c°mbs,

rm ' con"esponding
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(width) 0.035 mm with eight teeth on each side; ventral comb longer than
broad with a very large median tooth and 1-2 smatl teeth on each side; each
lateral sclerite with 13 very irregular teeth. Hypopharynx differing from that
of all Culicoides except in subgenus Monoculicoides, and resembling genus
Ceratopogon, with posterior border well sclerotized, and in addition developed into three lobes bearing large teeth. Thoracic markings: pigment
absent; paired gray translucent lateral bodies in mesothorax and metathorax.
Stilobezzia larvae are conspicuous with dark brown heads and whitish
bodies; they are sluggish and never move in the typical ceratopogonid manner, but with a characteristic lashing action when picked up.
Biology.—Edwards (1920, 1923) reported Stilobezzia gracilis (Haliday)
preying on four species of small Chironomidae in England. Downes (1978)
reported females of S. ochracea (Winnertz) preying on swarming males of
Culicoides nubeculosus (Meigen) in England; S. antennalis (Coquillett) on
swarming males of Ablabesmyia monilis and Pseudochironomus middlekaufi Townes in Ontario.
Note on Subgenera.—Clastrier (1976) discussed the characters used by
various authors to recognize the subgenera and various groups of Stilobezzia and attempted to correlate them with several new characters of the
antenna, wing venation, and thoracic setation of the female. Based on three
antennal characters he was unable to make a consistent separation between
Stilobezzia s.s. and Neostilobezzia, but Eukraiohelea was separated in a
section along with three groups of Stilobezzia s.s. Because of the apparent
unnatural constitution of Neostilobezzia, it seems best, pending a thorough
revision based on additional characters, especially of the male genitalia, not
to use subgenera in Stilobezzia for the present.
Key to Female Stilobezzia of the Lower Potomac Valley
1.
2.
3.

Only one long radial cell present, first radial cell obsolete (Fig.
32e); fore femur with 2 or 3 stout black ventral spines (Fig. 32g)
elegantula (Johannsen)
Two radial cells present, though the first may be quite small (Fig.
26d); fore femur without stout black ventral spines (Fig. 26g) . . . . 2
Wing with 2 or 3 dark marks on anterior margin (Fig. 30c)
3
Wing hyaline, unmarked, at most with radial cells infuscated (Fig.
26d)
5
Shining yellow; mesonotum polished yellow, with a pair of longitudinal brown vittae, anterior tubercle absent; wing hyaline, with
distinct brown spots at crossvein and apex of second radial cell
(Fig. 30c); legs yellow, narrow apices of hind femur and tibia brown
coquilletti Kieffer
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Mesonotum brown with silvery pruinose areas and prominent anterior tubercle; wing brownish, anterior margin with 2 or 3 dark
spots; legs extensively brown banded
4
4 Three dark wing spots including one at apex of first radial cell; fifth
tarsomere of female with ventral batonnets
rabelloi Lane
Two dark wing spots, none at apex of first radial cell; fifth tarsomere of female without ventral batonnets
beckae Wirth
5. Wing with numerous macrotrichia at tip (Fig. 26d)
6
Wing without macrotrichia at tip, at most a few at extreme wing
margin (Fig. 27c)
7
6. Body hairs very strong and erect, bristlelike; wing hyaline; legs all
yellow
lutea (Malloch)
_ Body hairs soft and decumbent; wing brownish infuscated (Fig.
37b); mid and hind legs brown (Fig. 37g)
stonei Wirth
7. Mesonotum entirely shining black
8
- Mesonotum yellow, green, or brown, not entirely black
10
8. Abdomen polished black; halter black; mid and hind femora black
except at extreme bases (Fig. 27h)
antennalis (Coquillett)
- Abdomen green or yellowish
9
9. Fifth tarsomeres with ventral batonnets (Fig. 3If); female claws
long; abdomen pale greenish
diversa (Coquillett)
- Fifth tarsomeres without ventral batonnets (Fig. 35h); female claws
long on fore and mid legs, short on hind legs; abdomen yellowish
pallidiventris (Malloch)
10. Third or fourth abdominal terga extensively black
11
- Abdomen without black bands or spots
12
11. Mesonotum uniformly pale green to yellowish; distal fourth of hind
femur black (Fig. 39e)
viridis (Coquillett)
Mesonotum largely dark brown; hind femur with only spot at apex
black (Fig. 33i)
glauca Macfie
12. Mesonotum shining brown; halter brown; wing with swelling on
vein R4+5 (Figs. 34b, 38d); spermathecae greatly unequal (Fig.
38c); claws small on hind legs (Fig. 34i)
13
Mesonotum pruinose brown; halter pale; wing without swelling on
vein R4+5 (Fig. 29e); spermathecae equal (Fig. 29f); claws large on
all legs (Fig. 29h)
bulla Thomsen
3 - Vein R4+5 swollen its entire length (Fig. 34b); legs including tibiae
Pale yellowish; claws small on hind and mid legs (Fig. 34i)
'•
navaiae, n. sp.
38 R4+5 With a short> broad > beadlike swelling near apex (Fig.
•^d); tibiae dark brown on midportions; claws small on hind legs
°nly (Fig. 38g)
sybleae Wirth
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21. Stilobezzia antennalis (Coquillett)
Fig. 27
Ceratopogon antennalis Coquillett, 1901:606 (female; D.C.).
Ceratolophus antennalis (Coquillett).—Kieffer, 1906:60 (combination).
Johannseniella antennalis (Coquillett).—Malloch, 1914:227 (combination).
Hartomyia antennalis (Coquillett).—Malloch, 1915:343 (male; Illinois, Indiana; combination).
Stilobezzia antennalis (Coquillett).—Johannsen, 1943:781 (combination—
Wirth, 1953a:68 (redescribed; figs.; distribution).
Female Diagnosis.—Wing length 1.6 mm. Head, thorax and abdomen
polished black; antenna and legs yellow, mid and hind femora black except
at extreme bases (Fig. 27h). Wings bare and hyaline, anterior veins yellowish, knob of halter black. Palpus and last five flagellar segments slightly
infuscated, flagellar segments (Fig. 27a) with lengths in proportion of 18-1111-11-11-11-11-15-25-25-25-25-30. Palpal segments (Fig. 27b) with lengths in
proportion of 4-8-18-8-15; third segment not swollen, pit absent. Basitarsi
without spines; fifth tarsomere with a pair of long ventral batonnets; claws
long, simple and very unequal, the short claw fused with base of and about
a third as long as the other (Fig. 27h). Wing (Fig. 27c) with first radial cell
about a fourth as long as second; r-m crossvein vertical, petiole of media
extending to a third the length of vein Ml. Spermathecae (Fig. 27g) two,
the larger oval, the smaller subspherical and a third the diameter of the
other, a minute vestigial third present.
Male.—Similar to female with usual sexual differences; plume of antenna
brown. Genitalia (Fig. 27j) with ninth sternum a narrow transverse anterior
band, membrane spiculate; ninth tergum evenly rounded caudad, apicolateral lobes not prominent. Basistyle with large irregular lobe on inner side
extending to basal third; dististyle strongly bent past middle and tapered to
pointed tip. Aedeagus with a pair of oblique straight sclerotized bars with
apices scarcely meeting. Parameres a pair of strongly sclerotized, large,
strongly sinuate rods with pointed apices and large basal knobs.
Immature Stages.—Pupa 2.9 mm long; color of integument pale yellowish
brown, respiratory horns and abdominal tubercles darker. Respiratory horn
(Fig. 27e) with smooth integument; elongate, length six times greatest
breadth, apex scarcely swollen; bearing 8-10 terminal spiracular openings
plus three lateral ones each borne on a minute thornlike prominence. Operculum (Fig. 27d) with surface smooth; anteromarginal tubercles not prominent, each with a minute spine. Abdominal tubercles prominent, the lateral
posteromarginals erect and sharp conical. Terminal abdominal segments of
female as in Fig. 27f, of male as in Fig. 27i; the apicolateral processes
slender and pointed, usually directed laterally, but apparently hinged and
capable of being directed cephalad or (as shown in Fig. 27f) directly caudad-

c W 2? Stilohezzia antennalis: a-c, g, h, Female; j, Male; d-f, i, Pupa; a, Antenna; b, Palpus;
• mg; d, Operculum; e, Respiratory horn; f, i, Terminal abdominal segment of female and
tn e ' respectivel y, dorsal left, ventral right; g, Spermathecae; h, Fore, mid and hind legs (left
- Jn 8nt);j, Male genitalia.

head^ °ne PUPal exuviae from Patuxent collected by Grogan has the larval
for d °apSUle sti11 adhering to the terminal segment; it is in too poor condition
colo eSCnption excePt for the following notes. Head capsule pale amber in
by 0 k"°l heayily sclerotized; short and stout, in lateral view 0.021 mm long
• 1* mm high, anterior portion not markedly tapering; head setae in-
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conspicuous. The head capsule differs greatly from those described by Kettle and Lawson (1952) for S. ochracea (Winnertz) and S. gracilis (Haliday),
but resembles that figured by Glukhova (1979) for S. flavirostris (Winnertz),
which has also been placed in the subgenus Stilobezzia s.s.
Biology.—Grogan reared this species from mud and shore line debris on
Plummers Island, Maryland, from a small cold stream and from pond weeds
at Patuxent, Maryland. Wirth and Grogan reared it from algae and mud at
Dyke Marsh in Alexandria, Virginia. Shahin Navai reared it from shore
vegetation and from a muddy pond margin at Patuxent.
Distribution.—British Columbia to Ontario, south to Texas and Florida.
Potomac Valley Records.—
District of Columbia: vi, Coquillett coll., 1 female; Bennings, vii,xi, 2
females.
Maryland: Montgomery Co., Colesville, vi.1975, W. W. Wirth, 1 male,
1 female; Forest Glen, 13.vii.1966, viii.1972, W. W. Wirth, light trap, 3
males, 1 female; Plummers Island, 18.viii.1912, H. L. Viereck, 1 female;
30.vi.1914, R. C. Shannon, 1 female; 13.v, 4.vi.l976, W. L. Grogan, Jr.,
reared from mud and shore line debris, 2 females with pupal exuviae. Prince
George's Co., Patuxent Wildlife Research Center, v,vi.1975, W. L. Grogan,
Jr., reared from small cold stream, 1 male and pupal exuviae; 17.vi. 1976,
reared from pond weeds, 2 females, pupal exuviae and larval head capsule;
vi.1976, malaise trap, 1 male; 24.v. 1977, S. Navai, reared from shore vegetation, Knowles Pond, 2 males; 24.v-5.vii.1977, S. Navai, reared from mud
at pond margin, 3 males, 6 females; 2.viii.l978, W. W. Wirth, malaise trap,
2 females; 17.vii.1979, J. Edmiston, light trap, 2 females.
Virginia: Alexandria, v,vi.!951, W. W. Wirth, Osmunda bog, 2 males, 6
females; 17-24.vi. 1951, ll.vi.1952, W. W. Wirth, stream margin, 6 males,
17 females; Dyke Marsh, ll.vi.1952, 31.V.1954, W. W. Wirth, 2 males, 5
females; 3.vi.1975, W. W. Wirth and W. L. Grogan, Jr., reared from algae
and mud, 3 males, 1 female and pupal exuviae. Fairfax Co., Falls Church,
vii-viii.1951, 1951, W. W. Wirth, 3 males, 2 females; 8.vi.l952, W. W.
Wirth, stream margin, 1 female; 8.vi.l952, swept from sphagnum bog, 1
male; 5.vii.l958, 24.vi.1960, 26.vi.1961, W. W. Wirth, light trap, 1 male, 3
females.
22. Stilobezzia beckae Wirth
Fig. 28
Stilobezzia beckae Wirth, 1953a:69 (male, female; Florida; figs.).—Wirth,
1974:44 (distribution).
Female Diagnosis.—Wing length 1.75 mm; breadth 0.65 mm. A large dark
brown species with silvery pruinose pattern on mesonotum and abdomen;
wing (Fig. 28c) without macrotrichia, with two darker and one lighter spots
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Fig. 28. Stilobezzia beckae: a-f, Female; g, Male; a, Antenna; b, Palpus; c, Wing; d, Eye
separation; e, Fore, mid and hind legs (left to right); f, Spermathecae; g, Genitalia.

on anterior margin; halter knob black; legs dark brown, all femora and fore
tibia with obscure broad median light bands, mid and hind tibiae with narrow
sub-basal light rings.
Eye separation as in Fig. 28d. Antenna (Fig. 28a) with lengths of flagellar
segments in proportion of 35-25-25-27-28-30-32-35-35-40-40-40-50; antennal
ratio 0.90. Palpus (Fig. 28b) with lengths of segments in proportion of 5-1520-10-18; third segment slightly swollen, with a small round shallow sensory
Pit near apex. Mandible with 7 teeth. Mesonotum long with prominent concal anterior tubercle; anterior portion markedly sloping, posterior portion
flattened between wing bases; a few long brown hairs in rows. Legs (Fig.
*>e) with moderately long black hairs, stronger on hind tibia; basitarsi with
ee ventral spines on fore leg, four on mid leg and one at base on hind
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leg; fifth tarsomere without ventral batonnets; claws very slender and slightly unequal, the longer as long as fifth tarsomere, the other about 0.6-0.8 as
long. Wing with first radial cell a third as long as second; costal ratio 0.75.
Spermathecae (Fig. 28f) two, subequal, each measuring 0.075 by 0.050 mm,
slightly tapering to slender necks; an ovoid rudimentary third spermatheca
measuring 0.017 by 0.010 mm present.
Male.—Similar to female with usual sexual differences; antennal plume
brownish at base, yellowish distally. Genitalia (Fig. 28g) dark brown. Ninth
sternum with shallow caudomedian excavation, ventral membrane bare;
ninth tergum moderately elongate with a pair of membranous distal lobes.
Basistyle simple, about 2.5 times as long as broad; dististyle slender, nearly
as long as basistyle, gently curved, with pointed incurved tip. Aedeagus a
pair of heavy, oblique, crooked, lateral sclerites meeting mesad subapically,
with apices pointed and abruptly hooked ventrolaterad. Parameres each
with broad boomerang-shaped basal apodeme; midportion a straight slender
rod with midportion slightly swollen, tip pointed and abruptly bent ventrad;
a brownish, bluntly conical sheath filling space between distal portion of
aedeagus and proximal portions of parameres.
Immature Stages.—Unknown.
Biology.—Unknown. The Maryland specimens were taken at a light trap
at the margin of a large shallow pond choked with water lilies and other
aquatic vegetation.
Distribution.—Maryland to Florida and Mississippi; Panama, Peru.
Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center, 1723.vii.1979, J. Edmiston, light trap, 4 females.
Discussion.—This species is related to S. rabelloi Lane, from which it
can readily be separated by the characters given in the key. It is also close
to S. paulistensis Lane from Brazil, but that species has the legs yellowish,
lacks the dark spot at the end of the second radial cell, the lateral sclerites
of the male aedeagus are shorter, with apices capitate and bent mesad rather
than slender and bent laterad.

'
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23. Stilobezzia bulla Thomsen
Fig. 29
Stilobezzia bulla Thomsen, 1935:289 (male, female; New York; figs.).—•
Thomsen, 1937:71 (larva, pupa; figs.; habitat notes).—Johannsen,
1943:781 (distribution).—Wirth, 1953a:74 (redescribed; figs.; distribution).
Female Diagnosis.—Wing length 0.8-1.0 mm. Pruinose grayish brown;
scutellum and legs yellowish; halter white; wing clear, veins stramineous.
Eye separation as in Fig. 29c. Antenna (Fig. 29a) with lengths of flagellar
segments in proportion of 12-8-9-10-10-10-10-10-13-15-15-15-20; antennal ra-
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legs (left to righ ) j^±rator7h f'.SP6rmathecae^ 8, Operculum; h, Fore, mid and
gny, 1; Kespiratory horn; j, Terminal abdominal segment.
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tio 1.00. Palpus (Fig. 29b) short and slender, lengths of segments in proportion of 5-7-7-5-7; third segment not swollen, pit absent. Basitarsi and
fifth tarsomeres without spines; claws simple, slender and unequal, longer
claw as long as fifth tarsomere, the other a third as long (Fig. 29h). Wing
clear (Fig. 29e); macrotrichia absent except along a narrow marginal strip
at tip of cell R5; costal ratio 0.65; vein R4+5 thickened its whole length.
Spermathecae (Fig. 29f) two, oval, with short slender necks; slightly unequal, measuring 0.062 by 0.043 mm and 0.051 by 0.041 mm.
Male Genitalia (Fig. 29d).—Ninth sternum a narrow anterior ribbon,
membrane spiculate; ninth tergum tapered to pair of prominent, slender,
setose, apicolateral lobes, truncate between their bases. Basistyle slender,
with a prominent, heavily sclerotized, platelike lobe articulating with median
sclerite (? of aedeagus); dististyle about half as long as basistyle, stout and
nearly straight, tip bluntly pointed, with broad subapical tooth on ventral
face of outer edge. Aedeagus with basal sclerites reduced to very small
narrow bars, connected at right angles by a pair of short barlike sclerites to
a more dorsal, large, heavily sclerotized, transverse plate shaped like a pair
of bison horns, with points articulating with inner lobes of basistyle. Parameres separate, each with slender, hook-shaped basal apodeme, stem rodlike, slender and nearly straight, gradually tapered to long, simple, fine tip
reaching nearly to apices of lobes of ninth tergum.
Immature Stages.—Thomsen (1937) described and figured the larva and
pupa. According to Thomsen the larvae are small and slender, 3.5 mm long,
and dark red in color. Head not quite twice as long as broad; mouthparts
protruding anteriorly; mandible stout, slightly curved, with one tooth; labium triangular, with a tooth at apex; hypopharynx with 14 rounded teeth
on posterior margin of ventral sclerite. Body segments short and slender,
with dark-red pigmented fat bodies dorsally; anal hairs so short and pale
that they are scarcely visible.
Pupa with respiratory horn (Fig. 29i) moderately long, slightly tapering
distad, with 4-7 spiracular openings at tip and 3-4 on mesal margin. Operculum (Fig. 29g) with anteromarginal tubercles prominent, ending in strong
spines, lateral margins bordered with row of pointed tubercles. Thorax with
six short spines on dorsum. Abdominal segments with posteromarginal tubercles well developed, each bearing multiple spinules. Terminal segment
ending in two short, pointed, apicolateral processes forming an obtuse angle
with sides of body (Fig. 29j).
Biology.—Thomsen (1937) reared S. bulla from larvae found in mud from
the banks of the Chicago Bog near McLean, New York in June. The pupal
period lasted four days. Grogan and Navai reared the species from the
grassy margin of a marsh, and from mud, pond weeds and sphagnum at the
Patuxent Wildlife Research Center in Maryland.
Distribution.—Ontario and Quebec south to Louisiana and Florida.
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Potomac Valley Records.—
District of Columbia: Bennings, Zl.vii, J. R. Malloch, 1 female.
Maryland: Montgomery Co., Colesville, 21.v. 1977, W. W. Wirth, light
1 female. Prince George's Co., Patuxent Wildlife Research Center,
i y-10.viii.l976, W. L. Grogan, Jr., reared from mud, pond weeds, sphaguin 2 males, 9 females; same, vi-viii.1976, malaise trap, 3 males, 10 female's; 27-vi. 1977, S. Navai, reared from grassy margin of marsh, 2 males,
4 females; v-viii.1978, 19.V.1979, W. W. Wirth, malaise trap, 5 males, 10
females.
Virginia: Alexandria, 14.vi. 1951, W. W. Wirth, stream margin, 1 female.
Fairfax Co., Falls Church, vii-viii.1951, 25.v-30.vi.1951, 8.vi.l952,
I5.vii.1954, W. W. Wirth, stream margin, 17 males, 26 females.
Discussion.—The Neotropical species Stilobezzia thomsenae Wirth
closely resembles 5. bulla but is readily distinguished by features of the
male genitalia, especially the short, setose process at the base of the dististyle, the abrupt distal constriction on the dististyle, and the short, stout,
apically bent parameres. These characters were not shown in Wirth's
(1953a) figure of the S. thomsenae male genitalia, nor in Lane and Forattini's
(1961) figure of S. scutata Lane and Forattini from Panama, which is a
synonym of thomsenae (New Synonymy).
24. Stilobezzia coquilletti Kieffer
Fig. 30
Ceratopogon pictus Coquillett, 1905:60 (female; Virginia). Preoccupied by
C. pictus Meigen.
Hartomyia picta (Coquillett).—Malloch, 1915:341 (male; Illinois; combination).
Stilobezzia coquilletti Kieffer, 1917:308 (n. name for C. pictus Coquillett).—
Johannsen, 1943:781 (distribution).—Johannsen, 1952:162 (in key).—
Wirth, 1953a:75 (male, female redescribed; figs.; distribution).—Woke,
1954:69 (Panama; biological notes; habitat).—Lane and Forattini,
1956:213 (male, female redescribed; figs.; Neotropical distribution).—
Lane and Forattini, 1961:85 (pupa; figs.; new Neotropical distribution).
Female Diagnosis.—Wing length 1.8-2.0 mm; breadth 0.7-0.8 mm. Yelow, m some specimens with greenish tinge; with a pair of widely separated
narrow brown lines from anteromedian point of mesonotum to ends of scuurn; also, narrow center of scutellum, palpus, mesopleuron and mid coxa,
j ^rrow apices of hind femur and tibia (Fig. 30i), fifth tarsomeres, and fore,
30cVh and hind margins (Fig; 30f) of abdominal terga 3-7 brown. Wing (Fig.
in I
ant* n y aone > a^ veins brownish, a brown spot over first radial cell
ng ^ and r-m crossvein; a second spot over apex of second radial
nd below halfway across cell R5; knob of halter brown.

74

BULLETIN OF THE BIOLOGICAL SOCIETY OF WASHINGTON

Fig. 30. Stilobezzia coquilletti: a-d, f, i, Female; e, Male; h, j-k, Pupa; a, Antenna; b,
Palpus; c, Wing; d, Spermatheca; e, Genitalia; f, Dorsal view of abdomen; g, Operculum; h,
Respiratory horn; i, Fore, mid and hind legs (left to right); j (Female) and k (Male), Terminal
abdominal segments (dorsal left, ventral right).

Antenna (Fig. 30a) with lengths of flagellar segments in proportion of 3520-21-21-22-22-22-25-47-47-47-47-90; antennal ratio 1.48. Palpus (Fig. 30b)
with lengths of segments in proportion of 5-15-26-15-18; third segment not
swollen, pit absent. Mesonotum and abdomen with coarse black bristles.
Basitarsi without spines, fifth tarsomeres each with a pair of long black
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batonnets at basal third (Fig. 30i); claws slender and unequal, the longer as
long as fifth tarsomere, the shorter about half as long. Wing (Fig. 30c) with
first radial cell small and narrow, about a seventh as long as second; costal
ratio 0.75; media petiolate for a fourth of its length. Spermatheca (Fig. 30d)
one, large and ovoid, brownish, the duct not sclerotized; measuring 0.132
by 0.094 mm.
Male.—Similar to female with usual sexual differences; antennal plume
yellow at base, black on distal half. Genitalia (Fig. 30e) brownish. Ninth
sternum a narrow anterior band, ventral membrane spiculate; ninth tergum
broad and rounded, with pair of low rounded setigerous apicolateral lobes.
Basistyle about twice as long as broad, abruptly narrowed about midway
on mesal side forming a low mesal lobe; dististyle 0.7 as long as basistyle,
stout and slightly incurved, with bluntly pointed tip. Aedeagus with an
oblique pair of spatulate sclerites with bases abruptly bent laterad around
bases of basistyles. Parameres with pair of broad flattened sclerotized plates
with bases connected across midline by a highly sclerotized band from outer
anteromarginal margins of basistyles; each paramere at base with a prominent lateral process, distal half greatly expanded, with a large sharp lateral
tooth; inner margins contiguous at apices, each with a slender pointed spine
abruptly bent ventrad and laterad.
Immature Stages.—Pupa pale brown, darker at tips of respiratory horns,
on cephalothorax, and on anteromedian patches on abdominal terga and
sterna; length about 3.0 mm. Respiratory horn (Fig. 30h) smooth; long and
slender with nearly parallel sides, nearly straight; bearing 12-18 spiracular
openings at tip and 1-3 on a small protuberance near base. Operculum (Fig.
30g) somewhat hexagonal in shape, surface smooth; bearing a pair of unusually elongated, tapering, anteromarginal tubercles each bearing a short,
stout, apical seta. Carter et al. (1921:328) described a similar condition
for these tubercles in the closely related African species S. spirogyrae
C. I. & M. Abdominal segments each with a narrow band of sharp spinules on anterior margin passing through the mesal pigmented patches;
dorsal anterosubmarginal tubercles well developed, erect and pointed; posterosubmarginals still larger, erect and pointed, some of them with multiple
spines. Terminal abdominal segment (Fig. 30j, female; 30k, male) with apicolateral processes long and pointed, divergent at right angles to axis of
b °dy, the extreme tips blackish; anterior margin of segment with band of
sharp microspinules.
Biology.—In the USNM collection there are specimens of 5. coquilletti
reared from soil in a tidal marsh in Panama by P. A. Woke (Woke, 1954);
reared from mud in Farfan Swamp, Panama, by R. Altman; and reared from
a reed swamp at Laventille, Trinidad, by P. Bacon.
Distribution.—Illinois to Maryland, south to Central America and West
Indies.
Lower Potomac Valley Records.—

.
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Maryland: Montgomery Co., Forest Glen, 29.viii.1966, W. W. Wirth,
light trap, 1 male. Prince George's Co., Patuxent Wildlife Research Center,
ll.vii.1979, W. W. Wirth, malaise trap, 1 female; 17-23.vii. 1979, J. Edmiston, light trap, 100 males, females.
Virginia: Fairfax Co., Chain Bridge, 20.viii.1922, J. R. Malloch, 1 female;
Falls Church, 28.v-4.vi. 1954, W. W. Wirth, 3 females.

'
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25. Stilobezzia diversa (Coquillett)
Fig. 31
Ceratopogon diversus Coquillett, 1901:607 (female; New Jersey).
Ceratolophus diversus (Coquillett).—Kieffer, 1906:60 (combination).
Johannseniella diversa (Coquillett).—Malloch, 1914:227 (combination).
Hartomyia diversa (Coquillett).—Malloch, 1915:344 (combination).
Stilobezzia diversa (Coquillett).—Kieffer, 1917:308 (combination).—
Johannsen, 1943:781 (distribution).—Wirth, 1953a:76 (female only, male
was pallidiventris, misident.; figs.; distribution).
Female Diagnosis.—Wing length 1.3-1.4 mm; breadth 0.5-0.6 mm. Head
brown, antenna and palpus yellow; thorax shining black; abdomen and coxae light green to yellowish; legs yellow, halter yellowish. Antenna (Fig. 31a)
as long as entire body; lengths of flagellar segments in proportion of 25-1515-15-15-15-16-20-35-35-35-35-48; antennal ratio 1.38. Palpus (Fig. 31b) slender, lengths of segments in proportion of 3-11-16-10-13. Basitarsi unspined;
fifth tarsomeres each with a pair of ventral batonnets; claws slender and
unequal, the longer claw as long as fifth tarsomere, the other half as long
(Fig. 31f). Wing (Fig. 31c) hyaline, anterior veins yellowish; first radial cell
a fifth as long as second; costal ratio 0.75; petiole of media a fourth as long
as distal portion. Female abdomen with scattered long black bristles on
midportions of terga. Spermatheca (Fig. 31d) one, amber colored; oval with
very short neck, measuring 0.077 by 0.053 mm.
Male.—Similar to female with usual sexual differences, plume of antenna
yellowish. Genitalia (Fig. 31e) yellowish, nearly identical to those of glauca
Macfie. Ninth tergum rounded caudad, slightly bilobed, with inconspicuous
setigerous lobes. Basistyle broad at base with conspicuous angulate mesal
lobe; dististyle as long as basistyle, tapered and curved to slender, slightly
hooked, pointed tip. Aedeagus with oblique pair of long straight colorless
slender bars with proximal ends hooked around base of basistyles. Parameres brownish, separate; each with small basal knob, midportion a nearly
straight rod, the bluntly pointed tip abruptly bent mesoventrad.
Immature Stages.—Pupa 2.5 mm long, color yellowish brown, slightly
darker dorsally on cephalothorax and on anterior segmental patches on abdominal terga and sterna. Respiratory horn (Fig. 31g) relatively short, sligW'
ly expanded on proximal half, distally narrowed to pointed tip like a pointed
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blade; surface smooth except for a proximal scalelike protuberance bearing
a lateral spiracular opening, a row of about 12 spiracular openings closely
set on distal half and around tip. Operculum lost. Abdominal segments with
posteromarginal tubercles short and pointed, the laterals each with a minute
subapical seta. Terminal segment (Fig. 31h) with prominent anterior band
of sharp spinules; apicolateral processes short, oblique, tapering to sharp
blackened spinelike tips.
Biology.—Navai reared this species from shore vegetation at the margin
of Knowles Pond at Patuxent, Maryland.
Distribution.—New Jersey to Florida.
Lower Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center, 16.vii.l976, W. L. Grogan, Jr., malaise trap, 1 male, 2 females; 16.vii.1978,
l.vi, ll.vii.1979, W. W. Wirth, malaise trap, 3 females; 24.V.1977, S. Navai,
reared from shore vegetation at Knowles Pond, 1 male with pupal exuviae;
17.vii.1979, J. Edmiston, light trap, 4 females.
Virginia: Fairfax Co., Falls Church, 4.vii, 6.viii.l950, 30.vi.1952, W. W.
Wirth, 7 males, 7 females; 10.viii.1958, light trap, 1 male; Falls Church,
Holmes Run, vi,vii,ix.!960, W. W. Wirth, light trap, 10 females.
Note.—The male described and figured by Wirth (1953a) as diversa was
misidentified, in fact being that of pallidiventris (Malloch). In pallidiventris
the female differs from that of diver sa mainly by the short hind tarsal claws,
lack of ventral batonnets on the fifth tarsomeres, and the yellowish rather
than greenish color of the abdomen. The attenuated tip of the pupal respiratory horn of diver sa is quite distinctive, but not unique in Stilobezzia.
26. Stilobezzia elegantula (Johannsen)
Fig. 32
Bezzia elegantula Johannsen, 1907:109 (female; Kansas).
Probezzia elegantula (Johannsen).—Malloch, 1914:137 (combination).
Parabezzia elegantula (Johannsen).—Malloch, 1915:359 (combination).—
Johannsen, 1934:345 (notes; generic position).
Eukraiohelea elegantula (Johannsen).—Johannsen, 1943:781 (combination).
Stilobezzia (Eukraiohelea) elegantula (Johannsen).—Wirth, 1953a:62 (combination; redescribed; figs.; distribution).
Female Diagnosis.—Wing length 1.5-2.0 mm; breadth 0.7-0.8 mm. A
yellowish species, some specimens with a greenish tinge; antenna brown,
pedicel and narrow bases of flagellar segments yellow; palpus dark brown.
Mesonotum deep yellow, with broad sublateral brown bands; scutellum yellow in center, ends brown; postscutellum brown; pleuron grayish, a large
black spot on mesopleuron. Legs yellow; coxae dark below; trochanters
brown; apex of hind femur, base of hind tibia, and narrow apices of all

d ' Palpus^ P w
?'° elegantula: a' c' e-J' 1. Female; b, d, k, n-o, Male; a, b, Antenna; cl£Bs; h Hind f hT
u^ Separation; 8. Femora and tibiae of (left to right) fore, mid and hind
and clawsof n ft t°
,' \' ^ °f (Mt l° right) f°re' mid and hind le^,j, k, Fifth tarsomeres
abdomen „ M f
mid ^ hi"d legS; '' SPermathe=ae; m, Dorsal color pattern
'en, n, Male gemtaha, parameres removed; o, Parameres.
of
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tarsomeres brown (Fig. 32g). Wing including veins grayish hyaline; halter
yellow, side of knob black, flat end of knob pale green. Abdomen dark
grayish brown, apices of terga with narrow white bands (Fig. 32m).
Antenna (Fig. 32a) with lengths of flagellar segments in proportion of 3420-20-20-20-20-20-22-57-55-55-55-100; antennal ratio 1.82, five distal segments unusually long. Palpus (Fig. 32c) with lengths of segments in proportion of 5-13-20-16-20, third segment with small round pit at apex of segment. Mesonotum with long black hairs in rows; scutellum with four long
black marginal bristles and a few short hairs. Legs with hairs fine except on
hind tibia where they are long and black; fore femur (Fig. 32g) with two or
three short stout black spines midway on inner side; basitarsus with a long
black basal and a smaller distal spine on midlegs and a strong basal spine
on hind legs (Fig. 32i); fifth tarsomeres of fore and mid legs with two pairs
of long black ventral batonnets, on hind legs with one pair (Fig. 32j); claws
slender and unequal, the longer as long as fifth tarsomere, the other about
a third as long. Wing (Fig. 32e) without macrotrichia; first radial cell absent,
r-m crossvein and vein Rl nearly forming a straight oblique line; costal ratio
0.75; petiole of media as long as r-m crossvein. Spermathecae (Fig. 321)
two, large, oval with short necks, dark brown, equal, each measuring 0.090
by 0.058 mm, plus a lightly sclerotized vestigial third one measuring 0.017
by 0.011 mm.
Male.—Similar to female with usual sexual differences; antennal plume
(Fig. 32b) bright yellow; claws (Fig. 32k) unusually long and curved, slightly
unequal; fifth tarsomeres each with one pair of long black batonnets. Genitalia (Fig. 32n) yellowish. Ninth sternum nearly four times as broad as long
with a deep caudomedian excavation, ventral membrane bare; ninth tergum
longer than broad, tapering to rounded apex bearing a pair of setigerous
apicolateral lobes, each produced fingerlike on mesal margin and bearing a
long black bristlelike seta. Basistyle simple, twice as long as broad, tapering
distally; dististyle nearly two-thirds as long as basistyle, stout and nearly
straight, with slightly hooked, blunt-pointed tip. Aedeagus with an oblique
pair of slightly sinuate sclerotized bars with pointed apices; an irregular
hyaline membranous lobe from posteror margins. Parameres (Fig. 32o) separate, long, slender and rodlike; with short basal apodemes; stems about a
fourth again as long as basistyles, subparallel one contiguous, the apices
slightly swollen, palplike, and bent ventrolaterad.
Immature Stages.—Unknown.
Biology. —Unknown.
Distribution.—Kansas and Louisiana to Maryland and Florida; French
Guiana.
Lower Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center,
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29.vii.1978, W. W. Wirth, malaise trap, 1 male; 17.vii.1979, J. Edmiston,
light trap, 1 female.
Discussion.—The absence of the first radial cell, the presence of stout
ventral spines on the fore femur, and the presence of batonnets and unequal
c l a ws and batonnets on the male tarsi, would place this species in the subgenus Eukraiohelea, if we chose to recognize subgenera. These characters
serve to separate 5. elegantula readily from other Stilobezzia species in our
area.
Macfie (1935) described Stilobezzia amnigena from a single female from
the River Amazon in Brazil. His description comes close to our material of
5. elegantula, but important differences remain. We have identified a single
male of elegantula in the USNM from French Guiana by its diagnostic
genitalia, and we suspect that amnigena may prove to be a synonym of this
species. Lane and Forattini (1958) referred Wirth's (1953a) Jamaica female
of elegantula to amnigena while recording a female of elegantula from
Puerto Rico, basing their distinctions later (Lane and Forattini, 1961) mainly
on halter color, which in our opinion is not reliable.
27. Stilobezzia glauca Macfie
Fig. 33
Stilobezzia glauca Macfie, 1939:204 (male; Brazil).—Lane, 1947:198, 207
(female; Brazil).—Johannsen, 1952:162 (in key; northeast U.S.A.).—
Wirth, 1953a:77 (male, female redescribed; figs.; distribution).—Lane
et al., 1955:84 (Brazil; pupa; syn.: fluminensis).
Stilobezzia fluminensis Lane, 1947:210 (female; Brazil).
Female Diagnosis.—Wing length 1.6-1.8 mm; breadth 0.60 mm. Bright
pale green species; antenna whitish at base, last five segments and palpus
brownish; legs, wing and halter whitish, hind femur and tibia with faint dark
apical band (Fig. 33i); mesonotum with median third of anterior margin
shining brownish black, forming a broad V-shaped mark caudad, sides
broadly dark to ends of scutellum, the median area between the bands yellowish; postscutellum and a faint pleural spot brown; abdomen pale green;
two dark spots present on sides of first and second terga (Fig. 33j); third
tergum with broad black band; fifth tergum with pair of small lateral black
spots.
Antenna (Fig. 33a) with lengths of flagellar segments in proportion of 300-20-20-22-23-43-43-43-43-56; antennal ratio 1.28. Palpus (Fig. 33b)
>th lengths of segments in proportion of 4-9-30-13-16. Mandible with 7
trse teeth. Basitarsi (Fig. 33i) without spines, fifth tarsomeres each with
trfT °f long dark batonnets at basal fourth; claws very slender and unequal,
'onger claw as long as fifth tarsomere, the other a third as long. Wing
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owed distally; dististyle about as long as basistyle, tapered and curved to
lender, bluntly pointed tip. Aedeagus with oblique pair of long straight
lender sclerotized bars. Parameres separate, heavily pigmented brownish;
ach with stout basal knob, stem a nearly straight rod, the bluntly pointed
tip abruptly bent ventromesad.
Immature Stages.—Pupa 1.5 mm long; pale yellowish brown, cephalothorax slightly darker. Respiratory horn (Fig. 33e) slender, nearly straight,
surface smooth; bearing six terminal spiracular openings and one on a slight
elevation at proximal third. Operculum (Fig. 33d) with surface smooth, anteromarginal tubercles small with moderately large seta. Abdominal segments with posteromarginal tubercles erect, conical, pointed, each with
small terminal seta. Terminal segment (Fig. 33f, female; 33g, male) with
anterior band of sharp microspinules; apicolateral processes moderately
long, tapering to sharp sclerotized points, protruding at right angles to body
axis. The description and figures of the pupa of S. glauca given by Lane
et al. (1955) are too sketchy for close comparison, but agree in obvious
details.
Biology.—We have reared this species in Maryland and Virginia from
mud in a swamp, at a stream margin, and from wet grass.
Distribution.—Virginia to Mississippi and Florida; Neotropical.
Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center, 1317.v. 1976, W. L. Grogan, Jr., reared from wet grass, 1 male, 1 female with
pupal exuviae; 17.vi. 1976, reared from mud, 1 female; vi.1976, malaise trap,
1 male, 2 females; 16.vi-29.vii.1978, ll-29.vii.1979, W. W. Wirth, malaise
trap, 2 males, 6 females; 17.vii. 1979, J. Edmiston, light trap, 6 females.
Virginia: Alexandria, 8.vii-6.viii.l950, 29.vi-6.vii.1952, W. W. Wirth,
swept, 8 males, 14 females; Dyke Marsh, 11 .vi. 1952, W. W. Wirth, 11 males,
7 females; 29.vi. 1952, reared from swamp, 1 male, 1 female with pupal
exuviae. Fairfax Co., Falls Church, 8.vii-6.viii.l950, W. W. Wirth, 8 males,
19 females; 30.vi. 1951, reared from stream margin, 1 female and pupal exuviae; Falls Church, Holmes Run, ll.ix.1961, W. W. Wirth, light trap, 1
female.
Note.—The Neotropical species S. bicolor Lane has male genitalia nearly
identical with those of 5. glauca, but the thoracic dorsum and upper pleuron
are uniformly shining blackish, and the abdomen lacks the dark band and
maculation.

Fig. 33. Stilobezzia glauca: a-c, h-j, Female; d—g, Pupa; k, Male; a, Antenna; b, Palpus;
c, Wing; d, Operculum; e, Respiratory horn; f (Female) and g (Male), Terminal abdominal
segments (dorsal left, ventral right); j, Dorsal color pattern of abdomen; k, Male genitalia.

(Fig. 33c) hyaline, veins yellowish; first radial cell a seventh as long as
second; costal ratio 0.82. Spermatheca (Fig. 33h) one, amber colored, slightly oval, the duct not sclerotized; measuring 0.077 by 0.065 mm.
Male.—Similar to female, with usual sexual differences; mesonotum more
extensively brownish; antennal plumes bright yellow. Genitalia (Fig. 33k)
pale yellow. Ninth sternum broad and not strongly sclerotized, ventral membrane spiculate; ninth tergum rounded caudad with inconspicuous setigerous
lobes. Basistyle broad at base with humplike or angulate mesal lobe, naf-

28. Stilobezzia lutea (Malloch)
Figs. 26, 37e, h-j
Hartomyia gilva (Coquillett) of Malloch, 1915:343 (misident.; Illinois record).
lutea Malloch, 1918:18 (female; Illinois).
lutea (Malloch).—Johannsen, 1943:781 (combination).—Johann-
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microsetae at tip, of which the mid one arises from a poorly sclerotized
base. Surface of abdominal segments with sparse sharp microtubercles. Terminal segment (Fig. 37i, female; 37j, male) with sharp microtubercles on a
broad anterior band; apicolateral processes shorter than in most other
species of the genus, tapering to sharp, pointed tips directed at nearly right
angles to body axis.
Biology.—Grogan reared this species from the margin of a small cold
stream and from sphagnum moss in a boggy area at Patuxent, Maryland;
and Wirth reared it several times, from sphagnum moss in an Osmunda fern
bog in Virginia, and from creek margins in Letchworth State Park and near
Freeville, Tompkins Co., New York.
Distribution.—Michigan to Nova Scotia, south to Iowa, Texas, and Florida.
Lower Potomac Valley Records.—
District of Columbia: Rock Creek Park, 17. vi. 1928, J. M. Aldrich, 1 male.
Maryland: Montgomery Co., Cabin John, 18.vi. 1928, J. M. Aldrich, 1
female. Colesville, 7.ix.l977, W. W. Wirth, light trap, 2 males. Glen Echo,
ll.vi-9.vii.1911, l.vii.1923, J. R. Malloch, 3 males, 4 females. Plummers
Island, 18.vi. 1914, R. C. Shannon, 1 female. Prince George's Co., Beltsville, 2.v. 1922, J. R. Malloch, 1 female; 28.V.1975, W. L. Grogan, Jr., reared
from margin of a cold stream, 1 male with pupal exuviae; v,vi.!975, swept
from stream margin, 1 female. Patuxent Wildlife Research Center,
28.iv. 1976, W. L. Grogan, Jr., reared from sphagnum moss, 1 female with
pupal exuviae; 17.V.1975, 1 male, 1 female with pupal exuviae; vi.1976,
malaise trap, 1 male; 30.vi-ll.vii.1979, W. W. Wirth, malaise trap, 2 females.
Virginia: Alexandria, v-vi.1951, W. W. Wirth, reared from Osmunda fern
bog, 3 males, 13 females; 25.v, 15.vi. 1952, swept from fern bog, 4 males;
15.v. 1958, reared from Osmunda bog, 3 females with pupal exuviae. Fort
Belvoir, 2.v. 1951, W. W. Wirth, swept from fern bog, 1 male. Arlington
Co., Glencarlyn, 7-12.vi.1925, J. R. Malloch, 2 males. Rosslyn, 26.vi, T.
Pergande, 1 female. Fairfax Co., Dead Run, 6.vi.l914, R. C. Shannon, 1
female. Falls Church, 7.vi.l914, R. C. Shannon, 2 females; vii.1950, v.1951,
V1 -1952, vii. 1954, W. W. Wirth, 7 males, 11 females; Holmes Run,
12.vi.I960, 21.vi-4.vii.1961, W. W. Wirth, light trap, 3 females.
Notes on Variation.—A series of about 30 males and females from Glen
Echo, Maryland, collected by Malloch, and Falls Church, Virginia, collected by Wirth, same data as in distribution section above, shows a remarkable
tfference in coloration which at first glance led us to believe we had a new
^Pecies intermediate between lutea and stonei. The thoracic dorsum, except
°r the humeri, was uniformly shining dark brown, and the hind tibia and
stal third of the
hind femur were also brown, varying in intensity from
SIloK* A _
slight
to very dark. A close comparison of structural features revealed no

sen, 1952:162 (in key; figs.).—Wirth, 1953a:65 (male, female redescribed;
figs.; distribution; syn.: mallochi).—Lewis, 1959:27 (Conn.; habitat; seasonal incidence).
Stilobezzia mallochi Hoffman, 1924:283 (male, female; New York).—
Johannsen, 1943:781 (distribution).
Female Diagnosis.—Wing length 1.9-2.5 mm; breadth 0.7-0.8 mm. Yellow including anterior wing veins, antenna and legs; mesonotum except
humeri, and apex of abdomen rufous brown, subshining to slightly pollinose.
Vestiture of numerous long coarse brown bristles, those on scutellum as
long as breadth of scutellum.
Antenna (Fig. 26a) with lengths of segments in proportion of 32-20-20-2223-24-27-30-43-44-47-44-53; antennal ratio 1.18. Palpus (Fig. 26b) long and
slender; lengths of segments in proportion of 8-19-30-12-20; third segment
with small irregular to round sensory pit. Wing (Fig. 26d) with long coarse
macrotrichia in apices of cells R5, Ml, and M2; first radial cell relatively
large, a fourth as long as second, costal ratio 0.80. Halter yellowish. Spermathecae (Fig. 26e) two, large, dark brown, oval with short necks placed
slightly obliquely and subapically, plus a much smaller and lightly sclerotized oval vestigial third; measuring 0.130 by 0.087 mm, 0.116 by 0.084 mm
and 0.030 by 0.023 mm respectively.
Male.—Similar to female with usual sexual differences, the bristles
stronger, especially on legs. Genitalia (Fig. 26d) yellowish. Ninth sternum
nearly three times as broad as long, with broad shallow caudomedian excavation, ventral membrane spiculate; ninth tergum short and tapering with
prominent submedian pair of setose lobes. Basistyle short and broad, tapering distally without prominent mesal lobe; dististyle slightly longer than
basistyle, curved and only slightly tapering distally to bluntly pointed tip.
Aedeagus with a pair of oblique sinuate sclerites, their bases articulated
with ventral root of basistyle, a small winglike lateral expansion at distal
third. Parameres (Fig. 26n) separate; each with long curved basal apodeme,
stem rather slender and slightly sinuate, slightly flattened and expanded past
middle, apex pointed and somewhat curved ventrad.
Immature Stages.—Pupa 3.5 mm long; color brownish amber, cephalothorax slightly darker. Respiratory horn (Fig. 37e) moderately long, nearly
straight, slightly narrowed distally, surface smooth; bearing five apical spiracular openings and 6-7 dispersed along lateral margin. Operculum (Fig.
37h) relatively elongate; surface of dorsal portion bearing numerous blunt
microtubercles in midportion, a row of strong, rounded microtubercles along
lateral margins of ventral portion; anteromarginal tubercles moderately
large, each with long slender seta. Abdominal segments with anterosubmarginal and posteromarginal tubercles well developed, typically each in
form of a scalelike tubercle directed obliquely caudad, bearing apically three
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detectable differences between this color form and typical lutea. We have
also seen a few individuals with this coloration in series of otherwise typical
lutea from Colesville, Maryland; Mt. Solon and Vesuvius, Virginia; Highlands, North Carolina; Atmore, Alabama; and Bratt, Florida. Perhaps the
discovery of the pupa may reveal structural differences between this form
and typical lutea.
29. Stilobezzia navaiae, new species
Fig. 34
Female Holotype. — Wing length 1.28 mm; breadth 0.52 mm.
Head: Yellowish; palpus and distal antennal segments brownish. Antenna
(Fig. 34a) with lengths of flagellar segments in proportion of 20-13-13-13-1313-13-16-28-28-28-28-36; antennal ratio 1.30. Palpus (Fig. 34d) with lengths
of segments in proportion of 3-10-15-10-14; third segment slender, short, pit
absent, sensilla not discernible.
Thorax: Shining dark brown; coxae yellowish; legs pale yellow, only narrow knee spot on hind leg darkened. Basitarsi (Fig. 34i) without ventral
spines; fifth tarsomeres with one pair of long slender brown batonnets on
fore leg, without batonnets on mid and hind legs. Claws (Fig. 34i) unequal,
long and slender on fore leg, moderately short on mid leg, quite short on
hind leg; respective measurements of long and short claws as follows: 0.082
and 0.054, 0.054 and 0.036, and 0.036 and 0.029 mm. Wing (Fig. 34b) uniformly grayish hyaline, veins slightly darkened; first radial cell minute, an
eighth the length of second; costal ratio 0.63; vein R4+5 remarkably swollen
its entire length, its thickness approximately equal to breadth of second
radial cell. Halter dark brown.
Abdomen: Convex, terga well sclerotized, shining dark brown. Spermathecae (Fig. 34c) two, very unequal, the larger heavily sclerotized, dark
brown, oval with scarcely perceptible short slender neck, measuring 0.084
by 0.058 mm; the smaller faintly sclerotized, subspherical, measuring 0.030
mm in diameter.
Male. — Similar to female, with the usual sexual differences; wing vein
R4+5 not thickened. Genitalia (Fig. 34j) similar to those of S. sybleae.
Immature Stages. — Pupa 2.2 mm long; color pale yellowish brown, cephalothorax darker brown. Respiratory horn (Fig. 34f) gently curved, slightly
swollen distally, surface smooth; bearing eight terminal spiracular openings,
no trace of lateral spiracles. Operculum (Fig. 34e) about as broad as long,
surface smooth; anteromarginal tubercles small, each bearing a short seta,
also a minute sensory pit near base of seta. Abdominal segments short and
broad, posteromarginals moderately large, short and pointed, directed
slightly caudad, each typically with one or two conical points and a hyaline
microseta. Terminal segment (Fig. 37g, female; 37h, male) with narrow anterior band of sharp micro tubercles; apicolateral processes moderately long,
tapering to sharp slender points directed at right angles to body axis.

i; j, Male; a, Antenna; b Wing1 c
",' ^erculum; f ' Respiratory horn; g (Female) and h (Male), Terminal
"'^ left> V£ntral right); f ' Fore' mid a"d hind legs (left to right); j,

abdomma7Te;mU:n?rS;

Genital,"

(

Series from mud in a swam? ^ New
the Patuxent p
1V^reared the SpedeS from mud at a P°nd mar8in ^
Di t iResearch Center in Maryland.
stribution.~New York and Maryland.
Pes—Holotype female, allotype male, Cranberry Lake, St. Lawrence
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Co., New York, 25 June 1963, W. W.Wirth, reared from mud in a swamp
(Type no. 76114, USNM). Paratypes, 3 males, 15 females, as follows:
Maryland: Prince George's Co., Patuxent Wildlife Research Center,
24. v. 1977, S. Navai, reared from mud at pond margin, 1 female.
New York: St. Lawrence Co., same data as type, 3 males, 14 females.
Discussion. —This species is named for Shahin Navai in appreciation of
her very productive summer of field work at the Patuxent Research Center
under our grant program in 1977. Dr. Navai was able to locate and rear the
immature stages of a wide variety of new and little-known biting midges.
Stilobezzia navaiae is not distinguishable from S. sybleae Wirth in the
male sex or the pupal stage. The females are readily separated by the characters given in the key.
30. Stilobezzia pallidiventris (Malloch)
Fig. 35
Hartomyia pallidiventris Malloch, 1915:344 (female; Illinois, Indiana; figs.).
Stilobezzia pallidiventris (Malloch). —Johannsen, 1943:381 (combination). —
Wirth, 1953a:78 (female only).
Stilobezzia diversa (Coquillett) of Wirth, 1953a:76 (misident., in part, male
only).
Female Diagnosis. — Wing length 1.07 mm. Shining black; head, antenna
palpus, legs, and abdomen yellow, abdomen may be darkened; wing hyaline,
veins yellowish; halter white. Antenna (Fig. 35a) with lengths of flagellar
segments in proportion of 25-13-13-13-14-14-14-17-30-30-28-33-43; antennal
ratio 1.33. Palpus (Fig. 35b) with lengths of segments in proportion of 4-913-7-10. Wing (Fig. 35c) with second radial cell elongate, eight times as long
as first; costal ratio 0.80; no macrotrichia on wing membrane. Legs (Fig.
35h) slender, without prominent hairs; fifth tarsomere without ventral batonnets; claws long and slender on fore and mid legs, short on hind leg,
inner claw half as long as outer. A single brownish oval spermatheca (Fig.
35i) with short slender neck and measuring 0.082 mm by 0.061 mm.
Male. — Similar to female with the usual sexual differences; plume of antenna yellowish. Genitalia (Fig. 35j) whitish to yellowish, including parameres. Ninth tergum short and bluntly tapering, with short setigerous apicolateral lobes. Basistyle broad at base, abruptly narrowed distad, with an
angulate mesal lobe at midlength; dististyle as long as basistyle, curved and
tapered to slender pointed tip. Aedeagus with a pair of slender colorless
oblique rods with straight apices, the curved bases continuous with anterior
margins of basistyles. Parameres connected by a slender mesal bar; each
with stout conical base, short and tapering to greatly narrowed apex abruptly recurved ventrad.
Immature Stages. — Pupa 1.4 mm long; color pale yellowish brown, ceph'

Pig- 35. Stilobezzia pallidiventris: a-c, h-i, Female; d-g, Pupa; j, Male; a, Antenna; b,
Palpus; c, Wing; d, Respiratory horn; e, Operculum; f (Female) and g (Male), Terminal abdominal segment (dorsal left, ventral right); h, Fore, mid and hind (left to right) legs; i, Spermatheca; j, Genitalia.

alothorax and respiratory horns darker. Respiratory horn (Fig. 35d) mediately long, nearly straight, sides nearly parallel, surface smooth; bearing
rpVCn aP*cal spiracular openings, no trace of lateral spiracles. Operculum
'8- 35e) slightly longer than broad, surface smooth; anteromarginal tubereach bearing a relatively long apical seta and a minute sensory
near its base. Abdominal segments with anterosubmarginal tubercles
es small,
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minute; posteromarginals moderately well developed, conical with sharp
pointed tip and usually bearing a minute microseta. Terminal segment (Fig.
35f, female; 35g, male) relatively short, with narrow anterior band of sharp
microtubercles; apicolateral processes moderately long, tapering to sharppointed sclerotized tips directed at right angles to body axis.
Biology.—Wirth reared this species from stream margins in Allegany
State Park, New York; McLean Reserve, Tompkins Co., New York; and
Wekiwa Springs, Orange Co., Florida; and from a grassy puddle at Ivory,
Chatauqua Co., New York.
Distribution.—Illinois to New York, Connecticut, and Florida.
Lower Potomac Valley Records.—
Maryland: Montgomery Co., Colesville, 15.viii.1975, W. W. Wirth, light
trap, 1 female. Prince George's Co., Patuxent Wildlife Research Center,
vi-vii.1976, W. L. Grogan, Jr., malaise trap, 4 females; 29.vii-2.viii.1978,
W. W. Wirth, malaise trap, 2 females; 17.vii.1979, J. Edmiston, light trap,
2 females.
Virginia: Fairfax Co., Falls Church, 10.viii.1958, W. W. Wirth, light trap,
1 male.
31. Stilobezzia rabelloi Lane
Fig. 36
Stilobezzia rabelloi Lane, 1947:203 (male, female; Brazil; figs.).—Wirth,
1953a:81 (redescribed; figs.; distribution).—Lane and Forattini, 1958:220
(Panama, Brazil records).—Wirth, 1974:46 (distribution).
Female Diagnosis.—Wing length 2.40 mm; breadth 0.90 mm. A large
brown species with irregular silvery pruinose markings on body; wing (Fig.
36c) brownish infuscated, with three darker and one lighter spots on anterior
margin; body hairs dense and strong; legs dark brown, fore and mid femora
with narrow sub-basal and subapical and broad median yellowish bands,
hind femur with narrow pale band at apex, fore and mid tibiae with narrow
sub-basal and broad median yellowish bands. Halter brownish.
Eye separation as in Fig. 36d. Antenna (Fig. 36a) yellowish, with brownish bands in midportions of segments; lengths of flagellar segments in proportion of 35-20-22-23-26-18-32-33-50-50-52-52-70; antennal ratio 1.25. Palpus (Fig. 36b) blackish; lengths of segments in proportion of 6-20-32-15-22;
third segment slightly swollen with small round sensory pit near tip. Mandible with 6 teeth. Mesonotum with strong conical anterior tubercle, sides
sloping, flattened only in prescutellar area; a few long brown hairs in rows.
Legs (Fig. 36e) with strong bristlelike hairs, especially on hind tibia; basitarsi with strong black basal and apical ventral spines, a third spine in middle
on fore legs; fifth tarsomeres with 3-4 pairs of ventral batonnets; claws very
slender and unequal, longer claw as long as fifth tarsomere, the other a third
as long. Wing without macrotrichia; costal ratio 0.75; second radial cell 2.0

J
Fig. 36. Stilobezzia rabelloi: a-f, Female; g, Male; a, Antenna; b, Palpus; c, Wing; d, Eye
separation; e, Fore, mid and hind legs (left to right); f, Spermathecae; g, Genitalia.

times as long as first. Spermathecae (Fig. 36f) two, ovoid, slightly unequal,
measuring 0.092 by 0.072 mm and 0.075 by 0.063 mm; a third rudimentary
spermatheca measuring 0.029 by 0.017 mm present.
Male.—Similar to female with usual sexual differences; plume of antenna
brown. Genitalia (Fig. 36g) dark brown. Ninth sternum with shallow caudomedian excavation; ninth tergum short and rounded with short setigerous
distal lobes. Basistyle simple, long and slender, tapered to tip, a well developed mesal lobe at base; dististyle 0.8 as long as basistyle, slender and
slightly curved with pointed tip. Aedeagus with an oblique pair of dark
crown, double sinuate lateral sclerites with snoutlike mesal tips slightly
crossing each other. Parameres strongly sclerotized with broad winglike
, eral apodemes at bases; a lateral pair of L-shaped or boomerang-shaped
ateral processes with blunt apices directed laterocaudad, and a submedian
Pair of nearly straight processes of same thickness, but about twice as long,
pointed apices bent ventrad.
In/nature Stages.— Unknown.
Wlth
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Biology. —Unknown.
Distribution.—Maryland to Florida and Louisiana; Central and South
America south to Brazil.
Lower Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center, 1723.vii.1979, J. Edmiston, light trap, 2 females.
Discussion.—Two Neotropical species resemble S. rabelloi in wing pattern, having prominent pruinose pattern on the body and mesonotum with
a strong anterior tubercle. S. blantoni Lane and Forattini has the wing
pattern much fainter and the legs with prominent yellow bands and brown
punctation. S. punctulata Lane has the legs with prominent brown punctations. 5. rabelloi and S. beckae are two Neotropical species of this group
whose ranges are unusual, extending northward to the Maryland coastal
plain.
32. Stilobezzia stonei Wirth
Fig. 37a-d, f-g
Stilobezzia stonei Wirth, 1953a:66 (male, female; figs.; Virginia; distribution).
Female Diagnosis.—Wing length 1.8-1.9 mm; breadth 0.7 mm. A large
dull brownish species; mesonotum and scutellum dull yellowish, postscutellum and pleuron dark brown; legs dull brown, usually fore and mid femora, and tarsi yellowish. Wing (Fig. 37b) brownish, veins slightly darker;
halter yellowish. Antenna (Fig. 37a) with lengths of flagellar segments in
proportion of 30-24-24-25-25-26-27-28-40-40-37-40-47; antennal ratio 0.98.
Palpus (Fig. 37d) moderately slender; lengths of segments in proportion of
6-14-20-12-20; third segment short and slender, with a small round sensory
pit. Legs (Fig. 37g) moderately slender, hairs fine, not very long except
those on hind tibia about twice as long as diameter of tibia; basitarsi with
ventral spines, 3-4 on basal half on fore and mid legs, one at base on hind
leg; fifth tarsomeres without batonnets; claws unequal, rather strong and
curved, longer nearly as long as fifth tarsomere, the other half as long. Wing
(Fig. 37b) with a few macrotrichia at apices of cells R5 and Ml; first radial
cell large, a third as long as second; costal ratio 0.80. Spermathecae (Fig37c) two, large and strongly sclerotized, plus a vestigial paler third, oval in
shape, ducts not sclerotized; measuring 0.091 by 0.062 mm, 0.075 by 0.052
mm, and 0.025 by 0.017 mm.
Male.—Similar to female with usual sexual differences; antennal plume
brownish; knees quite dark. Genitalia (Fig. 37f) dark brown. Ninth sternum
three times as broad as long with broad caudal excavation about halfway to
base, the ventral membrane bare; ninth tergum rounded with small submedian setose lobes. Basistyle simple, twice as long as broad, without mesal
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side of parameres. Parameres separate, each with broad, platelike basal
apodeme; midportion broad and flattened, gradually expanded distad with
a short lateral point and a long, slender, more strongly sclerotized, ventrally
bent, distal point, the distolateral margin obliquely truncate to concave.
Immature Stages.—Unknown.
Biology. —Unknown.
Distribution.—Michigan to Nova Scotia, south to Louisiana and Florida.
Lower Potomac Valley Records.—
Maryland: Prince George's Co., Patuxent Wildlife Research Center,
vi.1976, W. L. Grogan, Jr., malaise trap, 6 males, 3 females; 19-22.vii. 1978,
W. W. Wirth, malaise trap, 2 females.
Virginia: Fairfax Co., Falls Church, 8-29.vii. 1950, W. W. Wirth, 18
males, 25 females (type series); vii-viii.1958, W. W. Wirth, light trap, 5
males, 5 females; Falls Church, Holmes Run, 3-19.vii.1960, W. W. Wirth,
light trap, 1 male, 3 females.
Discussion.—There is considerable variation in this species in size and
color, some smaller specimens often showing a more uniform dull brownish
shade without the yellowish markings on the thorax and fore legs. There is
also some variation in the development of the slender distal process of the
male parameres, though much of this apparent variation is due to the effects
of flattening of the specimen on a slide mount.
33. Stilobezzia sybleae Wirth
Fig. 38
Stilobezzia sybleae Wirth, 1953a:82 (male, female; figs.; Virginia).
Female Diagnosis.—Wing length 1.30 mm; breadth 0.50 mm. Head shining pale brown, distal antennal segments and palpus dark brown. Antenna
(Fig. 38a) with lengths of flagellar segments in proportion of 23-14-14-14-1414-16-18-30-30-30-30-43; antennal ratio 1.28. Palpus (Fig. 38b) slender,
lengths of segments in proportion of 4-11-14-10-12, third segment with 1-2
long appressed sensilla. Mandible with seven coarse teeth. Thorax polished
brown, mesonotum with sparse black hairs in rows; scutellum with four
marginal hairs. Pleuron, coxae, mid femur, hind femur, and tibiae dusky
yellowish brown; tibiae with midportions darker brown; all of fore legs, mid
tarsus, and hind tarsus lighter yellowish. Basitarsi (Fig. 37g) unspined; fifth
tarsomeres each with a pair of black ventral batonnets near base; claws
slender and unequal, normal on fore legs and mid legs with outer claw as
long as fifth tarsomere, inner a third as long; on hind leg with fifth tarsomere
half as long and claws only a fourth as long as on fore and mid legs; measurements of the long and short claws respectively on fore, mid and hind
legs, 0.100 and 0.037 mm, 0.072 and 0.022 mm, and 0.043 and 0.014 mmWing (Fig. 37d) grayish hyaline, without macrotrichia; anterior veins brown-

Kg. 38. Stilobezzia sybleae: a-d, g, Female; f, Male; e, h-j, Pupa; a, Antenna; b, Palpus;
c, Spermathecae; d, Wing; e, Respiratory horn; f, Genitalia; g, Fore, mid and hind legs (left
to right); h (Female) and i (Male), Terminal abdominal segments (dorsal left, ventral right); j,
Operculum.

ish yellow, costal ratio 0.67; first radial cell a fourth as long as second; vein
R4+5 on distal half of second radial cell with a large oval beadlike swelling;
r-m crossvein short, petiole of media about three times as long as crossvein.
Walter brown. Abdomen shining brown, very convex dorsally and somewhat
Prolate at base. Spermathecae (Fig. 37c) two, very unequal; the larger oval
with short slender neck, measuring 0.094 by 0.061 mm, the smaller subsPherical, measuring 0.027 mm in diameter.
Male.—Similar to female with usual sexual differences; vein R4+5 with°ut the beadlike swelling. Genitalia (Fig. 37f): Ninth sternum a narrow an-
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terior band, the ventral membrane spiculate; ninth tergum short and rounded, apicolateral lobes reduced. Basistyle short and broad, with large angular
basal lobe on mesal margin; dististyle nearly as long as basistyle, incurved,
gradually tapered to slender apex. Aedeagus with a pair of slightly oblique,
long, slender, straight, sclerotized bars. Parameres separate; each with a
swollen knoblike heavily sclerotized basal portion, abruptly narrowed to a
long, slender, curved, sicklelike distal blade.
Immature Stages.—Pupa 2.2 mm long; color rather uniformly pale brownish; cephalothorax darker. Respiratory horn (Fig. 38e) moderately long,
slightly curved, sides sub-parallel, surface smooth; eight apical spiracular
openings, no trace of lateral spiracles. Operculum (Fig. 38j) slightly longer
than broad, surface smooth, anteromarginal tubercles low, each with short
apical seta and bearing a minute sensory pit near its base. Abdominal segments with posteromarginal tubercles short and pointed, each usually bearing a short microseta. Terminal segment (Fig. 38h, female; 38i, male) relatively short and broad, with a narrow anterior band of sharp microtubercles;
apicolateral processes short and tapering to slender apical points directed
at right angles to body axis.
Biology.—Wirth reared this species from a spring margin at Rock Springs,
Florida, a pond margin in Gainesville, Florida, and a creek margin in
McLean Reserve, Tompkins Co., New York.
Distribution.—Michigan to Virginia, Tennessee, and Florida; also California.
Lower Potomac Valley Records.—
Virginia: Alexandria, Dyke Marsh, Il,29.vi.l952, W. W. Wirth, reared
from swamp, 3 males, 2 females, with pupal exuviae.
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Fig. 39. Stilobezzia viridis: a-f, Female; g, Male; a, Antenna; b, Palpus; c, Spermathecae;
d, Wing; e, Fore, mid and hind legs (left to right); f, Dorsal abdominal color pattern; g,
Genitalia.

34. Stilobezzia viridis (Coquillett)
Fig. 39
Ceratopogon viridis Coquillett, 1901:607 (female; New Jersey).
Ceratolophus viridis (Coquillett).—Kieffer, 1906:61 (combination).
Johannseniella viridis (Coquillett).—Malloch, 1914:227 (combination).
Hartomyia viridis (Coquillett).—Malloch, 1915:342 (combination).
Stilobezzia viridis (Coquillett).—Kieffer, 1917:308 (combination).—Johannsen, 1943:781 (distribution).—Wirth, 1953a:84 (redescribed; figs.; distribution).
Female Diagnosis.—Wing length 2.1 mm; breadth 0.76 mm. Head yellowish, distal antennal segments brownish, palpus whitish. Antenna (Fig39a) with lengths of flagellar segments in proportion of 20-12-12-13-13-13-1414-32-32-32-32-38; antennal ratio 0.50. Palpus (Fig. 39b) with lengths of segments in proportion of 5-16-26-13-18, third segment with clump of 3-4 long
appressed sensilla. Mandible with seven coarse teeth. Thorax yellowish to

pale greenish; legs (Fig. 39e) yellow, broad distal band on hind femur and
narrow distal band on hind tibia dark brown. Basitarsi without spines; fifth
tarsomeres (Fig. 39e) each with a pair of long black batonnets at basal
fourth; claws slender and very unequal, the longer as long as fifth tarsomere,
the other about half as long. Wing (Fig. 39d) brownish hyaline, anterior
veins infuscated, first radial cell 0.23 as long as second. Halter whitish.
Abdomen yellow, with a black band across distal half of third tergum and
a Pair of large black spots on fifth tergum. Spermatheca (Fig. 39c) one, large
and oval, measuring 0.133 by 0.102 mm.
Male.—Similar to female, with usual sexual differences. Genitalia (Fig.
B) large and bulbous. Ninth sternum a slender ribbon, ventral membrane
rtn pale microscopic spicules; ninth tergum convex, apex rounded with
,.w rounded setigerous apicolateral lobes. Basistyle short and very broad,
'stally truncate with angular distomesal lobe; dististyle long and irregularly
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curved, basally swollen, constricted in midportion, distally slightly expanded with blunt-pointed tip. Aedeagus with a pair of slender, nearly straight,
colorless barlike sclerites. Parameres short, each arising from a prominent
ventral root at distal 0.6 of basistyle; slender rodlike midportion and apex
expanded in a rounded, caplike lobe.
Immature Stages.—Unknown.
Biology. —Unknown.
Distribution.—New Jersey to Florida, also Texas.
Lower Potomac Valley Records.—
Maryland: Montgomery Co., Glen Echo, 30.vi. 1929, J. C. Bridwell, 1
male. Prince George's Co., Patuxent Wildlife Research Center, vi.1976, W.
L. Grogan, Jr., malaise trap, 1 female, 19-29.vii. 1978, W. W. Wirth, malaise
trap, 3 females; 17.vii. 1979, J. Edmiston, light trap, 2 females.
Virginia: Fairfax Co., Falls Church, Holmes Run, 8.viii.l958, 5.ix9.x. 1961, W. W. Wirth, light trap, 3 males, 5 females.
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