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Introduction

Immature stages of Culicomorpha are primarily
aquatic with only a few taxa within the families
Chironomidae and Ceratopogonidae which secon-
darily became terrestrial. Within the Ceratopogon-
idae the subfamily Forcipomyiinae, with two genera
Forcipomyia and Atrichopogon, as a group is ter-
restrial. This is evidenced by the larval exuvium
which covers the caudal portion of the pupa and in
this way protects it against dehydration in dry ter-
restrial habitats. Similar adaptations are known in
many other terrestrial midges, for example in the
Scatopsidae (Hennig 1968) or some Cecidomyiidae
(Wyatt 1963). Hinton’s (1955) explanation that the
larval exuviae of some Forcipomyia (subg. For-
cipomyia) are retained by pupae in order to keep the
defensive larval secretion against ants is less like-
ly (Szadziewski 1990). This character state is
preserved almost uniformly within the subfamily,
even in those species which again became aquatic or
semiaquatic. We agree with Nielsen’s (1951: 92)
statement 'The [aquatic] Atrichopogon species
treated here probably descend from forms the lar-
vae of which lead a terrestrial life, beneath loose
bark on trees’.

Larvae of Atrichopogon are terrestrial, semi-
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aquatic or aquatic. They occur in shaded moist,
semiaquatic or aquatic habitats where plant debris,
fungi, and algae are present as food. Larvae of the
genus inhabit rotting wood where they live under
bark or on its moist shaded surface in forests, on/in
algae covering moist soil along edges of streams, to-
tally or partly submerged wood, stones or aquatic
plants, and among mosses growing on wood or soil,
(Nielsen 1951; Ewen & Saunders 1958; Chan & Lin-
ley 1988).

Adults of Atrichopogon can easily be separated
from Forcipomyia by the thoracic paratergite bear-
ing at least 1 seta. In Forcipomyia and all other bit-
ing midges the paratergite is bare. That character
state found in Atrichopogon seems to be unique
within the family Ceratopogonidae and whole in-
fraorder Culicomorpha. As proposed by Wirth
(1952), Atrichopogon differs also from For-
cipomyia by the fringe of posterior wing margin
which is composed of a single row of alternating
long and short hairs, and by the size and distribu-
tion of wing macrotrichia and microtrichia.

All known European larvae of Atrichopogon
differ from Forcipomyia by their flattened body
and elongated lateral processes. These character
states are not universal for the genus as larvae
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of some non-European species, for example
Atrichopogon (A.) wirthi Chan & Lirzley (1988)
from Florida, are cylindrical and void of lateral
processes, looking similar to those of Forcipomyia.
Larvae of Forcipomyia (Phytohelea) are flattened
but lack lateral processes. The pupae have a short
posterior median prolongation of the mesothorax
which never overlaps the first abdominal segment
as in all Forcipomyia other than the subgenus
Phytohelea Remm (Ewen & Saunders 1958).
However the latter subgenus does not occur in Eu-
rope. In Saunder’s (1924) drawing of the pupa of the
Holarctic Forcipomyia (F.) brevipennis (Macquart)
the prolongation appears to be short, as in
Atrichopogon. We examined some pupae from our
collection and found that actually it is long and
covers half the length of the first abdominal tergite.

Immature stages of European Africhopogon are
relatively poorly known. Miiller (1905) gave the first
description of the larva and pupa of this genus from
Germany, while Speiser (1910) was the first to
describe larvae of the subgenus Meloehelea from
Poland (as Atrichopogon lucorum Meigen; see A.
winnertzi described below). Subsequently, the
number of original descriptions of immature stages
of European species of Atfrichopogon has been
moderate: Goetghebuer (1923) from Belgium, Ban-
gerter (1933) from Switzerland, Lenz (in Goet-
ghebuer & Lenz 1934) from Germany, Nielsen
(1951) from Denmark, and Ewen & Saunders (1958)
from England, Belgium and Canada.

Descriptions

Larvae of the two studied species were collected un-
der and over the bark of logs and small branches of
rotting pine wood Pinus silvestris L. In the labora-
tory they were placed in small glass vials together
with some substrate. Appropriate humidity in the
vials was kept by sprinkling the substrate with
water.

The terminology used in the descriptions follows
that of Nielsen (1951), Ewen & Saunders (1958) and
Wirth (1980).

Atrichopogon (Meloehelea) winnertzi

Goetghebuer, 1922

(Figs 1-4, 5A, 6A, 7A, 8, 10A, 11A, 12A, 13A, 14A)

Ceratopogon lucorum auctt. nec Meigen, 1818: Winnertz
1852: 30 (o, Q, reared from larvae collected under

bark of rotting tree, Krefeld in Germany); Speiser 1910:
738 (larva, pupa, under rotting log, Poland). Goet-
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ghebuer & Lenz 1934: 23, 110 (o, @, larva, pupa);
Remm 1988: 86 (distribution in catalogue).

Atrichopogon winnertzi Goeghebuer, 1922: 51 (new name
for Ceratopogon lucorum auctt., nec Meigen).

Atrichopogon meloesugans Kieffer, 1922b (31 Dec.): 495
(9, Algeria, Massive de Mouzaia, on Meloe beetle);
Wirth 1956: 17 (o, @, England); Ewen & Saunders
1958: 701 (larva, pupa, o, @, England); Wirth 1980:
135 (o', @, England, Slovenia); Remm 1988: 86 (distri-
bution in catalogue); Szadziewski 1991: 106 (records
from Poland). Syn. n.

Diagnosis. - Larva with flat dorsal surface of head;
almost whole head capsule covered with sparse
large nodules including antennal tubercles (Fig.
5A); a proximal pair of tubercles of anal segment
long, with pointed bare apex directed caudally, dor-
sal surface of base with long spine-like nodules
(Fig. 7A). Pupae with relatively large respiratory
horn bearing 8-9 openings, mesothoracic processes
mb5 long and sinuous, Sth abdominal segment with
only very short mediodorsal setae placed on very
short processes (Fig. 8). Adults have long, slender
3rd palpal segment (Figs 11A, 14A). Female prox-
imal flagellomeres flattened (Fig. 13 A) and median
teeth of mandible larger than proximal and distal
ones (Fig. 12A). Male genitalia, as in many species
of the subgenus, with the aedeagus with broad,
blunt, caudomedian process.

Larva (4th instar) (Figs 1, 3, 5-7). - Total length 2.4
- 2.6 mm. Blackish brown, head capsule darker
than body (Fig. 1).

Head (Fig. 5A): Antenna long, placed on promi-
nent slender antennal tubercle; tubercle slightly
shorter than antenna, uniformly covered with
sparse large nodules. Seta p on smooth long tuber-
cle, directed anteriorly, somewhat shorter than an-
tenna, covered with short serrations. Seta t bristle-
like, on distinct smooth tubercle; longer than anten-
na. Setae u, v of almost same length, similar, on
small, smooth tubercles. Seta s smooth, distinctly
shorter than seta p; expanded towards midlength,
then tapering to tip, becoming sharply slender sub-
apically. Dorsal portion of head flat. All nodules
large, relatively sparse, of similar size. Laterodorsal
tubercle slender.

Thoracic and abdominal segments: each segment
1-11 with pair of mediodorsal setae d placed on long
slender process or tubercle (Figs 3, 6A); each seta
more or less as long as its tubercle, one side serrated;
tubercle covered with long cuticular spine-like nod-
ules. Lateral processes, anterolateral and postero-
lateral (Fig. 3), armed with seta or bare. An-
terolateral seta al placed on tubercle of similar
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shape as above; seta less serrated, longer than seta
d. Body segments 1-11 with seta al on tubercle. Body
segments 1-2 with posterolateral processes bearing
apical strong seta, segments 3-11 only with club-like
tubercles lacking apical seta. Tubercles pl heavily
sclerotized, covered with sparse slender nodules
(Fig. 6A). Lateroventral setae e, f smooth, short.
Anal segment 12 (Fig. 7A): bearing 2 pairs of
mediodorsal tubercles; first pair lacking apical seta,
with apices pointed, directed caudally. Dorsal,
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lateral and lateroventral surfaces covered with long
spine-like podules. Second pair of tubercles short,
broad, bearing long, slightly serrated, curved seta.

Pupa (Figs 2, 4, 8). - Total length 1.6 - 1.8 mm. Dark
brown. Total habitus as in Fig. 2.

Head: Both pairs of setae straight, placed on long
process of almost the same length; slightly serrated,
with blunt apex (Fig. 8).

Thorax: Respiratory horn relatively large, with

Figs 1-4. Immature stages of Atrichopogon winnertzi Goetghebuer: (1) lateral aspect of larva; (2) dorsal aspect of pupa;
(3) body segment 11 of larva; (4) mesothorax of pupa. Abbreviations: al - anterolateral process of larva, d - mediodorsal
process of larva and pupa, 1 - lateral process of pupa, m1-6 - mesothoracic processes 1 to 6 of pupa, pl - posterolateral
process of larva.
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8-9 openings (Fig. 8 th). Processes m1 and m2 bear-
ing apical, long seta; processes m3-6 lacking apical
seta (Fig. 8); process m5 relatively long and sinuous.

Abdomen: Mediodorsal processes of segments
1-4 long, slender, with distinctly serrated apical seta
(Fig. 8 d2). Two lateral processes on segment 2-4
smooth, apical seta serrated (F'g * 12). On first ab-
dominal segment bases of later:. tubercles fused;
smaller one armed with apical, curved seta three
times longer than its tubercle (Fig. 8 11). Abdominal
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segment 5 bearing only pair of very small, difficult
to discern mediodorsal processes with very short
apical seta (Fig. 8 d5).

Female (Figs 10-13 A). - Body brown, legs paler,
brownish. Eyes bare. Proximal flagellomeres slight-
ly flattened, transverse (Fig. 13A), distal flagello-
meres elongate. Antennal ratio (AR) 2.10 - 2.35.
Palpus relatively long, slender (Fig. 11 A); third pal-
pal segment slender, 4.7 - 5.0 as long as its greatest

Figs 5-7. Larvae of Atrichopogon winnertzi Goetghebuer (A) and A. oedemerarum Stora (B): (5) head; (6) mediodorsal
(d), anterolateral (al) and posterolateral processes (pl) of 6th body segment; (7) anal segment.
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Figs 8, 9. Pupae of Atrichopogon: (8) A. winnertzi Goetghebuer; (9) A. oedemerarum Stora. Abbreviations: d - medio-
dorsal process, 1 - lateral process, m - mesothoracic process, th - respiratory horn.
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width; sensory pit small, at midlength. Proboscis  Wing length 1.40 - 1.45 mm; costal ratio (CR) 0.69
long, bent forward. Mandible armed with 28 - 30 - 0.72; macrotrichia below basal radial cell numer-
teeth, their size gradually decreasing from middlein  ous, in 2-3 rows (Fig. 10A). Seminal capsules 2,
two, distal and proximal, directions (Fig. 12 A). oval, with short neck.

e —— g

Figs 10-14. Adults of Atrichopogon winnertzi Goetghebuer (A) and A. oedemerarum Stora (B): (10) female wing; (11)
female palpus; (12) female mandible; (13) female flagellum; (14) male palpus and genitalia.



ENT. SCAND. VOL. 26:2 (1995)

Male (Fig. 14 A). - Similar to female with usual sex-
ual differences. Third palpal segment 4.4 - 4.8 times
as long as greatest width (Fig. 14 A). Wing length
1.40 - 1.58, costal ratio (CR) 0.63 - 0.65. Macro-
trichia present at wing apex. Male genitalia as in
Fig. 14 A. Aedeagus with blunt, broad, rooflet-like
apicomedian process.

Material examined. - Poland: Raciaz, Wysocki M1yn and
Kosowa Niwa nr. Tuchola, under rotting logs, branches
and bark of Pinus silvestris L., 5 Dec. 1992 - 20 larvae; 30
Oct. 1993 - 42 larvae; 16 Oct. 1993 - 79 larvae, reared - 3o,
9Q; W. Gilka. Wyskok nr. Ketrzyn, 14 May 1992, on bee-
tle Meloe violacea L. - 39 Q, W. Gilka & R. Szadziewski.
Denmark: NE Zealand, Jagersborg Hegn, April 1939 -
larvae, pupae and adults, H. Anthon (coll. Zoological
Museum, Copenhagen).

Distribution and biology. - Atrichopogon winnert-
zi is a West Palaearctic species known from Algeria,
Italy, Slovenia, Bulgaria (in our collection), Eng-
land, Belgium, France, Austria, Hungary, Germa-
ny, Poland, Slovakia, Denmark, Finland, Estonia,
Lituania, Ukraine, Armenia, Kirghizia, Russia -
West Siberia.

Females attack meloid beetles and suck their hae-
molymph (Kieffer 1922b; pers. obs.). Some previ-
ous records on the feeding habit of females of this
species were actually based on specimens of A. /u-
corum and A. oedemerarum (Wirth 1980). In ex-
periments in German northern Bavaria where
meloid beetles are absent, the species was not at-
tracted by cantharidin analogues (Frenzel et al.
1992). Larvae live under rotting wood (Winnertz
1852; Speiser 1910; Ewen & Saunders 1958; present
records).

Discussion. - Kieffer (1922b) described a female of
Atrichopogon meloesugans from Algeria which
sucked haemolymph from a Meloe beetle. That
name was in common use since Wirth’s (1956)
redescription of the species. Present examination of
all stages of the species and older literature leads us
to the conclusion that the species named winnertzi
and meloesugans are identical. Both names were
published in 1922, but that of Kieffer appeared in a
paper published on December 31. The holotype of
A. meloesugans from Algeria is lost and the occur-
rence of the species in that area has not subsequent-
ly been confirmed. However, the occurrence in
southern Europe makes it biogeographically plau-
sible that it also lives in North Africa.

Atrichopogon (Meloehelea) oedemerarum
Stora, 1939
(Figs 5B, 6B, 7B, 9, 10B, 11B, 12B, 13B, 14B)
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Atrichopogon oedemerarum Stora, 1939: 16 (Q , Finland-
N.Lojo, Kaikuma); Wirth 1980: 137 (o, @, illustr.,
England, Estonia, Germany, North America); Remm
1988: 86 (Soviet Union); Szadziewski 1991: 106
(Poland).

Diagnosis. - Larva with convex dorsal surface of
head; almost whole head capsule covered with fine
and dense nodules, dorsal surface additionally with
large sparse nodules; proximal pair of tubercles of
anal segment short, broad, covered with small nod-
ules. Pupa differs from that of A. winnertzi in hav-
ing smaller respiratory horn bearing 5 openings,
thoracic process m5 short and almost straight, 5th
abdominal segment with long mediodorsal and
lateral processes. Female with short 3rd palpal seg-
ment, proximal flagellomeres spherical, distal teeth
of mandible larger than proximal. Male genitalia
with aedeagus bearing pointed, triangular caudo-
median process, unique within the subgenus.

Larva (4th instar) (Figs 5-7). - Total length 2.2 - 2.4
mm. Brown, head darker than body. Head (Fig. 5 B):
Antenna on stout tubercle; tubercle distinctly short-
er than antenna, covered with dense, fine nodules.
Seta p on rough tubercle; slightly serrated, directed
orally. Seta t about two times longer than antenna,
smooth, somewhat curved. Setae s, u, v similar;
smooth, finelly curved. Nodules of head of two
types: first large, relatively sparse, on dorsal surface;
of second type fine, dense, covering almost all head.
Dorsal surface of head convex. Laterodorsal tubercle
broad with evenly rounded tip (Fig. 5 B).

Thoracic and abdominal segments: each segment
1-11 with pair of mediodorsal serrated setae d on
short broad tubercle (fig 6 B d); each seta longer
than its tubercle; tubercle covered with short cuticu-
lar nodules. Anterolateral seta al on tubercle of
similar shape as above; similarly serrated and much
longer than seta d. Thoracic segments 1-2 bearing
setae al and pl on tubercles. Segments 3-11 with
short, stout club-like tubercle pl lacking apical seta;
processes pl, or tubercles pl, dark, covered with
heavily sclerotized, sparse, stout nodules (Fig. 6 B
pl). Lateroventral setae e, f smooth, short.

Anal segment (12) (Fig. 7 B) with 2 pairs of dorsal
tubercles; proximal pair lacking seta, short, broad
with rounded apices; distal pair bearing slightly ser-
rated, curved seta. Dorsal and lateral surfaces of
anal segment covered with short nodules; lateroven-
tral surface bare.

Pupa (Fig. 9). - Total length 1.4-1.7 mm. Brown.
Head: Setae slightly curved and serrated, on long
processes.
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Thorax: Respiratory horn short, with 5 openings
(Fig. 9 th). Mesothoracic processes ml, 2 with ser-
rated and short apical seta (Fig. 9 ml, m2). Process-
es m3-6 lacking apical seta. Process mS5 relatively
short and only slightly curved (Fig. 9 m5).

Abdomen: Mediodorsal processes of segments
1-5 slender and serrated, also bearing serrated api-
cal setae (Fig. 9 d2). Pair of lateral processes of seg-
ments 2-5 separated, smooth and short (Fig. 9 12).
Bases of lateral processes of first abdominal seg-
ment fused (Fig. 9 11); smaller one with apical seta
of same length as its process.

Female (Figs 10-13 B). - Body brown, legs more
pale, brownish. Eyes bare. Proximal flagellomeres
spherical (Fig. 13 B), distal flagellomeres elongate.
Antennal ratio (AR) 1.80-2.20. Palpus relatively
short (Fig. 11 B). Third palpal segment short, only
2.6-2.9 as long as its greatest width. Sensory pit
small, at midlength. Proboscis short, straight.
Mandible armed with 21-23 teeth, their size gradu-
ally increasing distad in series (Fig. 12 B). Wing
length 1.36-1.42 mm, costal ratio (CR) 0.67-0.69;
macrotrichia below basal radial cell not numerous,
in 1-2 rows (Fig. 10 B).

Male (Fig. 14 B). - Similar to female with usual sex-
ual differences. Third palpal segment 3.2-3.4 times
as long as greatest width (Fig. 14 B). Wing length
1.25-1.30 mm, costal ratio (CR) 0.62-0.69, antennal
ratio (AR) 0.9-1.1. Wing membrane with some mac-
rotrichia at apex. Male genitalia as in Fig. 14 B. Ae-
deagus unique within subgenus, with well shaped,
triangular, distinctly pointed apicomedian process.
Material examined. - Poland: Raciaz, Wysocki M1yn and
Kosowa Niwa nr. Tuchola, under rotting bark, logs and
fallen branches of Pinus silvestris L., 5 Oct. 1991 - 18 lar-

vae; 16 Oct. 1993 - 70 larvae; 30 Oct. 1993 - 3 larvae, reared
-12 o, 24 Q; W. Gilka.

Distribution and biology. - The species is of
Holarctic distribution and, according to Remm
(1988), restricted to the forest zone. Larvae are ter-
restrial and found only under rotting bark and
wood of Pinus silvestris. Females were attracted to
cantharidin and its analogues in experiments
(Neindorf 1959; Abdullah 1964, after Wirth 1980;
Frenzel 1992). Immature stages are described for
the first time here.

Review of descriptions of Atrichopogon
immatures in Europe

Generally adults of Atrichopogon are difficult to
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separate to species. In contrast the immature stages,
especially larvae, are excellent for species recogni-
tion (Nielsen 1951, Ewen & Saunders 1958, Chan &
Linley 1988). The subgeneric classification within
Atrichopogon is poorly understood and is primari-
ly based on adult characters. It is weakly supported,
or even obscured by characters found in larvae and
pupae. We found it difficult to construct keys for
the subgenera even for the Palaearctic or Holarctic
species. Therefore the present keys are only for the
European fauna and should be treated as prelimi-
nary. The subgeneric classification of European
Atrichopogon was developed by Remm and sum-
marizied in the Catalogue of Palaearctic Diptera
(Remm 1988). It includes the following subgenera:
Psilokempia Enderlein, Meloehelea Wirth, Lopho-
myidium Cordero (= Rostropogon Remm; syn-
onymy proposed by Wirth 1994), Psammopogon
Remm, and Atrichopogon Kieffer.

Our larval and pupal keys to subgenera are based
on the European species listed below and on some
North American species described by Ewen &
Saunders (1958).

In Europe immature stages of the following spe-
cies are known:

Subgenus Psammopogon

A. muelleri (Kieffer in Miiller, 1905). - Fully aquatic spe-
cies. Larva and pupa described from Thuringia in Germa-
ny by Miiller (1905). Larvae were found on the lower side
of stones in a cold stream. Bangerter (1933, as A. frifascia-
tus) found larvae in streams in Switzerland among fallen
leaves and on moist stones. Larvae and pupae, collected by
Thienemann in rills in Sweden, were described by Mayer
(1934) as A. trifasciatus var. globularis but probably be-
long to A. muelleri. Subsequenly, Nielsen (1951, as A. cor-
nutus Nielsen) found larvae of this species in small rills in
Denmark.

Subgenus Psilokempia

A. forcipatus (Winnertz). - Larvae terrestrial. Found in
Switzerland under rotting leaves (Bangerter 1933, as Kem-
pia hamifera Goetghebuer). Larvae have very long lateral
processes and pupae lack processes and setae on most ab-
dominal segments. They fit into group C as proposed by
Ewen & Saunders (1958) for some Canadian species.

Subgenus Lophomyidium (= Rostropogon)

A. fusculus (Coquillett) (= A. polydactylus Nielsen, syn-
onymy proposed by Wirth 1994). - Larvae seem to be
semiaquatic and were found on stones in the rills in Den-
mark by Nielsen (1951) and in moss along the edge of a
slough in Canada (Ewen & Saunders 1958).

Kieffer (1922a) described two species, Gymnohelea
haesitans and Atrichopogon putredinis, from adult
material reared from larvae found in detritus at the margin
of lake in Schleswig-Holstein. These two species are
presently identified as A. (A.) haesitans (Kieffer) and A.
(L.) fusculus (Coquillett). Lenz (in Goetghebuer & Lenz
1934) described the larva and pupa of both of Kieffer’s
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species, apparently based on original, topotypical materi-
al. Curiously, Lenz’ description of haesitans immatures
evidently refers to a species of subgenus Lophomyidium
(A. fusculus or A. rostratus (Winnertz)) while his descrip-
tion of putredinis immatures is typical of subgenus
Atrichopogon. This suggests that the material of imma-
tures for these species had been inadvertently inter-
changed. The type materials are not preserved.

Subgenus Atrichopogon
Larvae are semiaquatic, aquatic or terrestrial.

A. alveolatus Nielsen, A. dubius Nielsen. - Larvae on
stones in rills in Denmark (Nielsen 1951).

A. fuscus (Meigen). — Larvae in algae on the surface of
ponds in Belgium (Goetghebuer 1923; Ewen & Saunders
1958).

A. haesitans (Kieffer). - Larvae found among leaves in
small drain canal (A. putredinis sensu Lenz, see discus-
sion above).

A. hexastichus Nielsen. - Among mosses at the edges of
stream (Nielsen 1951).

A. minutus (Meigen). - Larvae terrestrial or semiaquat-
ic, found under wood in a swamp in England, on bare rot-
ten wood and on rotten wood in streams in Canada (Ewen
& Saunders 1958).

A. speculiger Nielsen. - Larvae on stones in rills in Den-
mark (Nielsen 1951).

A. thienemanni Kieffer (= nitens Kieffer). - Larvae
found in springs in Schlezwig-Holstein (Kieffer 1921).
Subsequently Lenz (in Goetghebuer & Lenz 1934)
describes the larva and pupa.

'A. fossicola Kieffer’. - Larvae on dead leaves at small
drain canal. Larva and pupa briefly described by Lenz (in
Goetghebuer & Lenz 1934). This name is a junior syno-
nym of A. fuscus (Meigen) but Lenz’ description refers to
a different species.

Subgenus Meloehelea
Larvae terrestrial (see above).

Key to subgenera of European Atrichopogon

Larvae
1. Body segments with short mediodorsal pro-
cesses positioned lateral to the base of anter-
olateral processes. Each anterolateral process
very long and armed with very short apical seta
.................................. Psilokempia
- Body segments with short or long processes or
setae in dorsal position. Each anterolateral pro-
cess short or long, with long apicalseta.......... 2
2. Body segments 2 and 4-10 with distinct smooth
dorsal elliptic 'respiratory’ fields located be-
tween dorsalsetae. ............... Psammopogon
- Body segments without smooth dorsal distinct
'respiratory’ fields or with indistinct smooth

fields on all body segments 2-10 . ............... 3
3. Lateral processes very long, armed with long

setaapically .................... Lophomyidium
- Anterorolateral processes short, if long then

armed with subapical longseta................. 4

4. Posterolateral processes of body segments 1-2
with stout apical seta, not club-like. Body seg-
ments 3-11 with club-like stout posterolateral
PEOCESSES ....ociiaissiniosh s puamssian Meloehelea
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- Posterolateral processes of body segments 1 or
2 or 1-2 club like, without strong apical seta.
Other body segments with or without club-like

posterolateral processes............ Atrichopogon
Pupae
1. Abdominal segments 1-3 with or without small,
simple lateral processes ............. Psilokempia
- Abdominal segments 1-4 or more with lateral
PIOCESRES o sivaismiaemnvaiiepveinasy oass 2

2. Abdominal segments 1-8 with long, simple, fin-
ger-like lateral processes. Spiracular openings
in convoluted, U-shaped row looping around
distalend . ...iccicamvinansann Lophomyidium
- Abdominal segments 1-4 with simple or branc-
hing lateral processes. Spiracular openings ar-

ranged in A SIMPIE TOW . .. ovcciencccinsaonsanan 3
3. Dorsum of thorax with 1 pair of long processes
............................... Psammopogon
- Dorsum of thorax with 2-6 pairs of long pro-
COBSEE iicisviviis ot a o siniaiosisi asiare e more e ee e 4
4. Abdominal segments 2-4 with 2 distinct, s1mple
Iateral PrOCESSES . i s vy sivmn s smm e Meloehelea
- Abdominal segments 2-4 with single, branching
or simple lateral processes.......... Atrichopogon
Females
1. Two seminal capsules present. Eyes bare......... 2
- One seminal capsule present. Eyes bare or

PUDESCENE . ..o 5 e s SR sE e e e 3
2. Proboscis short, straight or bent anteriorly. 3rd

palpal segment with sensory pit located at mid-

T A e R S Meloehelea
- Proboscis very long, with apex bent posteriorly.

3rd palpal segment with sensory pit located near

e A NG Lophomyidium
3. Abdominal sternites 7 and 8 with armature com-

posed of distinct spines. Eyes pubescent. 5th

palpal segment usually conical ....... Psilokempia
- Abdomen without special armature. Eyes bare

or pubescent. 5th palpal segment with rounded

BPOX oiroaiiaisaios wioiste o aisindisioralae oedheva el Wi wnzodle 4
4. Paratergite with 1, rarely 2 setae. Thorax and

head more or less uniformly coloured. Eyes bare

OF DUDESCERT . Gl i s smmiis e Atrichopogon
- Paratergite with more than 3 setae. Thorax and

head bicoloured, yellow and brown; scutum

with yellow stripes. Eyes bare. ... .. Psammopogon

Males
1. Scutum brown with yellow stripes. Genitalia
large, broader than tip of abdomen; gonostylus
with bifid or trifid apex. Wing membrane with
macrotrichia ...........cceeeeene Psammopogon
- Scutum more or less uniformly coloured. Geni-
talia not enlarged, as broad as tip of abdomen;
gonostylus with simple pointed apex. Wing
membrane bare or with macrotrichia............ 2
2. Proboscis longer than head height, with apex
bent posteriorly. 3rd palpal segment with sen-
sory pit located near apex. Eyes bare. Wing
membrane usuallybare........... Lophomyidium
- Proboscis shorter than head height, straight or
bent anteriorly. Third palpal segment with sen-
sory pit located at midlength or near apex.
Wing membrane bare or with macrotrichia....... 3
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3. Wing membrane with macrotrichia. Eyes bare
.................................. Meloehelea

- Wing membrane bare or with some macro-

trichia; if macrotrichia present then eyes pubes-
CERE . «.vvvaiis siind v s R g R SRR TEE SRR T 4

4. 5th palpal segment conical. Eyes pubescent. Par-

atergite with 1 seta. Wing membrane bare.

Second radial cell almost the same length as
Brstone oo simanisss st Psilokempia

- 5th palpal segment rounded apically. Eyes bare

or pubescent. Paratergite with 1-2 setae. Wing

membrane bare or with some macrotrichia at

wing tip. Second radial cell much longer than
FITSEONE - . o3 cinnisind seenasimiess Atrichopogon
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