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Heterotricha Loew and allied genera (Diptera : Sciaroidea):
offshoots of the stem group of Mycetophilidae

and/or Sciaridae ?

Peter CHANDLER

6O6B Berryfield Lane,
Melksham, Wilts SN12 GEL, UK

Résumé — Les genres Heterotricha Loew et apparentés (Diptera : Sciaroidea) sont-ils des des-
cendants du groupe basal des Mycetophilidae et/ou des Sciaridae ? — L’ensemble des espéces du
groupe Heterotricha Loew et de Pterogymnus Freeman sont décrites et leur position systématique est
examinée. Pterogymnus est représenté par une espece de la sous-région chilienne. Neuf genres (dont
sept nouveaux) sont rapportés au groupe Heterotricha, qui est présent dans toutes les régions zoogéo-
graphiques sauf la Néarctique et comprend 17 espéces actuelles, trois de 'Eocéne et probablement
Mangas exilis Kovalev du Crétacé. Ces genres ont été parfois attribués aux Sciaridae ou aux
Diadocidiidae, mais un réexamen de leurs caractéres montre qu'ils ne peuvent appartenir & aucune
tamille existante des Sciaroidea. Les deux groupes sont apparemment plus proches des formes méso-
zoiques, attribuées respectivement aux Antefungivoridae ou a la sous-famille Mangasinae des
Bolitophilidae (groupe Heterotricha) et aux Mesosciophilidae (Pterogymnus). Ces groupes semblent
donc appartenir a une souche basale d'ou dérivent Mycetophilidae et Sciaridae, ainsi que peut-étre
d'autres familles modernes. Aprés discussion des parentés entre ces groupes et les autres Sciaroidea,
et entre les genres eux-mémes, une phylogénie des Sciaroidea est proposée.

Abstract — Known species of the Heterotricha Loew Group and Pterogymnus Freeman are described,
and their systematic position is considered. Pterogymnus includes a single species from the Chilean
Region. Nine genera (seven of them newly described) are recognised in the Heterotricha Group, which
occurs in all zoogeographic Regions except the Nearctic and includes 17 living species, three from
Eocene amber and probably Mangas exilis Kovalev from Cretaceous amber. These genera have some-
times been placed in Sciaridae or Diadocidiidae, but reassessment of their characters shows that they
cannot belong to any currently recognised families of extant Sciaroidea. Both groups appear closer to
Mesozoic forms presently assigned respectively to Antefungivoridae or subfamily Mangasinae of
Bolitophilidae (Heterotricha Group) and Mesosciophilidae (Pterogymnus). These groups are thus consi-
dered to belong to the basal stock from which Mycetophilidae, Sciaridae and possibly some other
modern families are derived. Following discussion of relationships with other Sciaroidea and between
the taxa themselves, a tentative phylogeny of Sciaroidea is suggested.

his study was prompted by the discovery of a

living Heterotricha species in southern Europe.
The genus was originally described from Tertiary fos-
sils in Baltic amber but all known extant species
hitherto referred to Heterotricha were from the
Southern Hemisphere. Examination of available fossil
material showed that the new species was more nearly
related to them than to any other living species. While
the South African species relicta Edwards is considered
nearest, it is not closely related to the European species
and the other living species are more distant relatives.
The author later learned of the existence of other
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undescribed species, belonging to this Group on the
basis of similar wing venation, and the living forms are
here considered to represent nine distinct genera, with
representatives in all main zoogeographic regions
except the Nearctic.

Rhynchoheterotricha Freeman was already recogni-
sed as a distinct genus from Heterotricha because of its
long proboscis and lack of macrotrichia on the wing
membrane. The South American species referred to
Heterotricha (7 in Chile and Argentina, 1 in southern
Brazil) form a clearly monophyletic group (Chiletricha
n. gen.), while the single New Zealand species is rather
different (Anisotricha n. gen.); these regional taxa are
evidently closer to each other than to Heterotricha
itself. Rhynchobeterotricha is probably also closer to
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Figure 1

Lateral view of thorax of Chiletricha spinulosa n. sp., female, to show pleu-
ral morphology: the nomenclature of parts follows McAlpinc et al. (1981);
the equivalent term used by Edwards (1925b) is indicated below:

McAlpine ez al. (1981) Edwards (1925b)

pro procpisrernum propleura
prn pronotum pronotal lobes
_ (anterior, posterior)

anep anepisternum anepisternite
mesepisternum

kat _katepisternum sternopleurite

mes mesepimeron pteropleurite

lat lacerotergite pleurotergite

mert metepisternum hypopleurite

med mediotergite postnotum

as anterior spiracle

ps posterior spiracle

mpl pit (midpleural pic)

scut mesoscutum mesonotum

npl paratergite [notopleural area]

sc scutellum

them and the three genera may have a common
Gondwanaland origin. Whether relicta (referred to
Afrotricha n. gen.) is of similar origin or is of Laurasian
origin cannot be deduced in the absence of any clear
indication of the antiquity of divergence in the group.
Most described species were known only from their
type material, but further material of the South
American species was fortunately made available by
J.P. Duret and the late L. Matile. Papavero (1977)
referred to occurrence of Heterotricha in Tasmania but
the source of this record has not been traced. Two fur-
ther genera are here described as new from montane
habitats in Africa (Kenyatricha n. gen.) and Nepal
(Nepaletricha n. gen.), these being most closely related
to cach other. Finally, two probably more distantly
related new genera from Europe (Sciarosoma n. gen.)
and Japan (Sciaropota n. gen.), first recognised in an
unpublished paper by R. Viisinen and T. Saigusa, are

102

I ~ - D CHANDIER

also described to ensure complete coverage of the
known fauna. However, some further species of this
Group from New Zealand await description by
Mathias Jaschhof.

They thus represent very widespread and undoub-
tedly ancient lineages, although only the European
genus Heterotricha is known in the fossil record. The
life history of no genus is yet known and early infor-
mation on this is unlikely, as most species have been
rarely collected. Assignment of the Group to a supra-
generic taxon has remained uncertain and it has been
included without much conviction in either Sciaridae
or Diadocidiidae. Meunier (1904) placed Heterotricha
in the Sciaridae on venational resemblances, but his
suggestion that 7richosia Winnertz was a synonym was
due to a misidentification and as shown below his
Palacobeterotricha represented the Heterotricha of
Loew. The synonymy of Palaeoheterotricha with
Heterotricha was first suggested by Frey (1942) and
was thus listed by Evenhuis (1994), both authors
including the genus in Sciaridae. Edwards (1925b)
also supported inclusion in the Sciaridae when he des-
cribed a partial “eye-bridge” (upper part of each eye
produced towards the other, found in most Sciaridae)
in H. relicta. Actually the eyes are only reniform in the
Heterotricha Group and the upper corners may be obs-
cured in dry specimens because the antennae are stron-
gly upturned.

More recently the presence of a “midpleural pit” (a
depression on the hind margin of the mesepisternum
at the junction of the anepisternum and katepister-
num) was considered more important. Shaw (1948)
believed this character to be diagnostic of the
Sciaridae. Freeman (1951) retained Heterotricha in the
Sciaridae on this character; he considered Prerogymmnus
to be possibly related but placed it in the
Diadocidiinae because it lacked such a pit. The deve-
lopment of the pit is variable in the Heterotricha
Group and Colless (1963) noted the presence of such
a pit in some Ditomyiidae and Mycetophilidae proper
as well as a rudimentary pit (and a partial eye-bridge)
in one Australian Diadocidia species, discounting the
importance of this character in defining the Sciaridae.
The aberrant genera Obakunea Edwards and
Colonomyia Colless, which he discussed, both lacked a
midpleural pit. The pleural morphology of the
Heterotricha Group (fig. 1, Chiletricha) is close to the
ground plan of the Sciaroidea and it lacks several other
apomorphies demonstrated by Shaw (1948) in the
Sciaridae. However, most genera share with Sciaridac a
strongly developed phragma (lower part of medioter-
gite) projecting into the abdomen. There are small dif-
ferences between genera and Heterotricha takkae n. sp.



Heterotricha Loew and allied genera

shows a reduction in the pleural sutures, although
these are well defined in the fossil species of this genus.
Sciarosoma and Sciaropota show more differences in
pleural morphology, without the midpleural pit and
the latter with the mesepimeron broad below and
phragma weakly developed.

Tonnoir & Edwards (1927) first suggested inclu-
sion of Heterotricha in the Diadocidiinae, previously
including only the small but almost worldwide genus
Diadocidia Ruthé, on the basis of the wing venation,
e.g. loss of basal part of M, Ry and sc-r (Sc,); actually
sc-1 is present in several genera of the Group. Freeman
(1951) placed Prerogymnus in the Diadocidiinae,
although it differed from Diadocidia in the presence of
R, (ending in R, to form an elongate cell) and lack of
macrotrichia on the membrane. Hennig (1954),
Colless (1963) and Papavero (1977) supported inclu-
sion of Heterotricha in the Diadocidiidae, but Hennig
suggested a possible relationship between Prerogymnus
and Bolitophila Meigen (Bolitophilidae) because of the

presence of Ry.

Material and methods

This study was based principally on pinned adult specimens
and a few preserved in alcohol. [n some cases, genitalia had
previously been macerated and stored in glycerine or moun-
ted in balsam. Where they had not previously been studied,
male and female genitalia were macerated in hot KOH and
transferred to permanent mounts, in earlier preparations
using Euparal but more recently DMHF (dimethyl hydan-
win formaldehyde). Where necessary other parts of the
body were treated in the same way. The fossil material stu-
died was examined as far as practicable in situ and with the
assistance of photographs.

The phylogenetic conclusions suggested here are based
on evaluation of character states across the taxa in relation
to their distribution in Sciaroidea. These conclusions take
into account the works of previous authors, some of which
are intuitive or employ traditional cladistic methods, while
some of the more recent are based on cladistic computer
programmes. The latter method has not been practicable in
the present work, but it is recognised that computer analy-
sis of a wider range of characters would be desirable and any
conclusions postulated are of necessity tentative.

Most of the material studied was from the Nartural
History Museum (BMNH, London) or Muséum national
d'Histoire naturelle (MNHN, Paris). Some material was
also examined from the following institutions: Muséum
d’Histoire naturelle de Neuchitel (MHNN); Cawthron
Institute, New Zealand (CINZ. Nelson); Geologisch-
Paliontologisches Institut und Museum der Georg-August-

Universitit (GPIM, Géttingen); Palacontological [nstitute,
Russian Academy of Sciences (PIRA, Moscow) and the
Zoological Museum (ZMH, Helsinki).

Definition of the Heterotricha Loew Group

The genera included in this paper (except
Prerogymnus) are characterised by the following basic
wing venation plan, in which they differ from all other
known Sciaroidea:

Vein Sc long but ending free; sc-r may be absent
but if present on basal half of Sc. Vein R, long, rea-
ching costa on apical half of wing. Rs shore, vertical to
diagonal, originating before middle of R, but well
beyond h. Vein R absent. Vein Rs ending shortly
before or just beyond wing tip, often downturned api-
cally. Costa ends at or extends a short distance beyond
tip of Ry. Crossvein ta (= r-m) variable in length,
usually directed diagonally basad from Rs, sometimes
more vertical (Anisotricha and some Chiletricha) or
almost obliterated (Kenyatricha and Nepaletricha),
meeting junction between tb and stem of median fork
(M,,,), the fork itself (M, and M,) broad and at least
a little longer than its stem. Base of M before this junc-
tion absent or faintly indicated as a colourless seam,
but crossvein tb (= m-Cu of Edwards) long and exten-
ding strongly basad to end in the anterior branch of
the posterior fork, often nearly parallel with R and
replacing base of M functionally; enclosing an area
between R and base of CuA referred to here as the
“basal cell”. Posterior fork narrow basally, broadened
apically with both branches (M;+CuA, and CuA,) rea-
ching costa, but because of junction with tb apparently
arising separately from stem vein. Vein CuP arises
from stem vein basally and runs close behind CuA,,
ending free. Vein Anj strong basally, diverging from
CuP, ending free well short of wing margin.

The venation of Palaeoplatyura (Keroplatidae) (fig.
2) is nearest of extant genera to the ground plan of
Sciaroidea, departing from it only in the loss of sc-r.
The Heterotricha Group thus differs from this ground
plan in abbreviation of Sc and Any which end free, loss
of Ry, loss of sclerotisation of basal part of M and jux-
taposition of ta and tb. Prerogymnus differs from this
ground plan in the same way except that Sc is com-
plete, sc-r absent and Ry is present but ending in R;.

Of the genera with the venational characters of the
Heterotricha Group, Sciaropota differs in its more
robust body form, with shorter thicker coxae and legs,
porrect antennae with short flagellomeres, mesoscu-
tum without clearly differentiated series of setae and
the thoracic characters mentioned above. The genera
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Figure 2

Venation of Palaeoplatyura Meunier (Keroplatidae), showing notation of
veins, conforming to ground plan of Sciaroidea except in absence of both
sc-r and macrotrichia on membrane. The interptetation of veins is compa-
red with thac of ocher recent authors:

Vockeroth (1981)

Present paper

Matile (1981)

Sc Sey Sc¢

sc-r Scqy sc-r
R, R; R;

R4 Ry R243
Rs Rs Riss
ta @ r-m

b th bm-cu
My My My
My M, M,
My+CuA, My+Cula CuA |
base of CuA m-cu base of CuA |
Cuh, Culb CuAy
Cul Cul CulP
An 1 An 1 A 1

Any Any Ay

other than Sciaropota, however, have many characters
in common as indicated in the following description:

Description — Slender bodied gnats with long legs, anten-
nae and wings and the arched thorax, elongate coxae and
configuration of tibial spurs characteristic of Sciaroidea.
Body mainly dark grey dusted, wings unmarked, legs and
halteres yellowish in known species.

Head small, with large + reniform eyes, strongly emargi-
nate at level of base of antenna and produced dorsomedially
but always distinctly separated, without an eye-bridge deve-
loped. Three ocelli, the median usually a little in front, outer
ocelli separated by a short distance from eye margin.
Antenna set near middle of head, long, slender, especially in
males (distinctly shorter in respective known females), with
2+14 segments. Scape and pedicel shore and adpressed to
frons, so that antenna is strongly upturned; basal flagello-
mere longer than succeeding flagellomeres. Clypeus protru-
ding, usually with strong downturned setae (absent in
Rhynchobeterotricha, which has the lower part of the head
greatly prolonged and Nepaletricha). Proboscis short and
simple. Palpus slender, elongate, comprising a short palpiger
and three longer palpomeres.
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Thorax with mesoscutum a little arched, bearing series
of acrostichal, dorsocentral and more irregular lateral setae,
separated by bare stripes; an incomplete suture extending
onto dorsum from humeral area. Scutellum with long setae,
including convergent marginals. Prothorax with pronotal
lobe bearing setae; small proepisternum bears longer down-
turned setae. Pleura bare or with setae on metepisternum
and/or laterotergite. Mediotergite bare. Anepisternum
depressed towards upper margin and anterior spiracle. A
shallow narrow depression on hind margin at junction with
katepisternum represents “midpleural pit”. Karepisternum
large, produced ventrally. Mesepimeron broad below wing
base, narrowed below level of midpleural pit, then extended
vertically or bent anteriorly below to reach upper corner of
mid coxa. Laterotergite broad, shallowly depressed or
slightly protruding. Metepisternum small, irregularly qua-
drate. Pleural sutures usually distinct but may be more or
less effaced. Mediotergite with lower part (phragma) enlar-
ged and + projecting into abdomen.

Legs slender, with elongate coxae bearing long setae.
Femora slightly enlarged with irregular short setae, longer
ventrally. Tibiae cylindrical with short irregular dark setulae
and sparse irregular series of shorrt setae. Tibial spurs 1:2:2,
well developed. Tarsi slender with shore setulae. Claws
small, simple; pulvilli absent; empodium usually broad,
shorter than or subequal to the claws in length.

Wing long and relatively narrow (shorter and broader in
Afrotricha and Sciarosoma). Most veins bear setae. Wing
membrane also usually more or less covered with macrotri-
chia (entirely absent in Rhynchobeterotricha, often + reduced
on basal parts especially in some Chiletricha species).

Abdomen elongate, more or less compressed with large
tergites; broadly inserted onto thorax.

Male sclerites of segments 1-8 well developed, unmodi-
fied with short setae. Genitalia external with tergite 9 partly
covering cerci, hypoproct and aedeagus dorsally and articu-
lating with the genital capsule comprising ventrally fused
gonocoxites. Tergite 9 widely differs in form generically and
specifically. Gonostylus articulating with gonocoxites api-
cally, large and relatively simple but with highly specific
form; sometimes one or two accessory lobes of gonocoxites
are developed in association with gonostylus. Gonocoxal
apodemes usually well developed and may be connected
dorsally. Aedeagal complex varying considerably in struc-
ture but usually with parameres well developed and these
more or less fused to gonocoxal apodemes.

Female (known only in three genera) with sclerites of
segments 1-7 and tergite 8 simple but sternite 8 bilobed and
variously modified. Sclerites of segments 9 and 10 small and
retracted in situ. Tergite 10 and/or sternite 8 bear numerous
long (golden yellow) setae. Cerci large, two-segmented, arti-
culating with tergite 10 and bearing short setae. Two ovoid
spermathecae (Chiletricha) ot chitinised spermathecae appa-
rently absent (Heterotricha, Afrotricha).

B R —
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Key to genera of the Hererotricha Loew group

. Wing membrane devoid of macrotrichia. Lower part

of face flat and bare, but clypeus produced into a long
slender extension of the head, on which small mouth
parts are borne apically. Laterotergite bare. Metepi-
sternum with short hairs. Male tergite 9 produced
into 4 spinose processes apically, gonostylus simple .
............ Rhynchobeterotricha Freeman

ng membrane bearing macrotrichia. Clypeus not
produced apically, but prominence above mouth

margin usually bearing long curved setae ... ...... 2
Laterotergite bearing long setae. Vein Rs subequal to
or shorter than ta (= r-m), more vertical, originating
beyond level of junction of ta with M and b. Male
tergite 9 simple, rounded apically or produced
medially; gonostylus simple ........ ... ... . ... 3
Laterotergite bare . ........ ... .. L L., 4

. Wing elongate. Vein Sc bare. Crossvein ta short and

thick, Rs weaker. Median fork distinctly longer than
its stem. Metepisternum bare .. ... Heterotricha Loew
Wing shorter and broader. Vein Sc setose. Crossvein
ta longer, Rs not weaker. Median fork subequal to its
stem. Metepisternum with short hairs ........ ...

........................ Afrotricha n. gen.

. Vein Rs shorter than ta, more vertical, originating

beyond level of junction of ta with M and tb. Pleura
(other than prothoracic) bare. Male tergite 9 simple,
rounded apically or produced medially; gonostylus

bilobed .. ... .. . .. 5
Vein Rs subequal to or (usually) longer than ta, cur-
ved and not vertical, originating before level of junc-
tionoftawithMandtb ... ... ... ......... 6

Antenna upturned (scape and pedicel adpressed to
head) and with flagellomeres long and slender (as in
all other genera) ............... Sciarosoma n. gen.
Antenna porrect, with flagellomeres short and nearly
quadrate ....... ... ... L Sciaropota n. gen.

Metepisternum with short fine setae. Crossvein ta
short but usually distince .. ......... .. .. .. ... 7
Pleura (other than prothoracic) bare. Crossvein ta
very short or obliterated

. Vein Sc setose and wing with more uniform macro-

trichia, including some in basal cell. Male tergite 9
short and transverse without spinose processes.
Gonostylus with inner margin bearing lobes but lac-
kingspines . ........ ... ...... Anisotricha n. gen.
Vein Sc bare and wing with costal and basal sectors
more or less devoid of macrotrichia. Male tergite 9
medially narrow, produced laterally into spinose pro-
cesses. Gonostylus usually with internal basal lobe
and often bearing spines . .... ... Chiletricha n. gen.

. Vein Sc setose. Tergite 9 rounded apically, but wich

blunt submedial process on each side. Gonostylus
with setose internal basal lobe and with short setose
processes of gonocoxites alongside it ............
..................... Nepaletricha n. gen.
Vein Sc bare. Tergite 9 excavated medially, with blunt
setose process on cach side of excavation. Gonostylus
simple, but with setose processes of gonocoxites ven-
trad to it (Kenyatricha n. gen.)

9. Vein tb longer than part of CuA, basal to it. Tergite
9 with pointed lateral process. Gonocoxites with two
setose processes adjacent to gonostylus . ... ... ...
..................... Kenyatricha elgon n. sp.
— Vein tb shorter than part of CuA| basal to it. Tergite
9 rounded laterally. Gonocoxites with a single process
adjacent to gonostylus . . . . Kenyatricha mulanje n. sp.

Genus HETEROTRICHA 1.oew

Heterotricha Locw., 1850 : 34. Type-specics © Heterotricha hirta Loew,
monobasic.
Palacoheterotricha Mcunier, 1904 : 62. Type species: LPalacoheterotricha

grandis Meunier, monobasic.

Figure 3
Heterotricha ? grandis (Meunicer), lateral view of whole insect (K1144)
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Description (G Q) — Head. Eyes practically bare, emarginate
level with base of antennae, produced a little above anten-
nae burt broadly separated dorsally. Antenna with flagello-
meres elongate, distinctly shorter overall in female than in
male. Outer ocelli separated by about their diameter from
eye margin, median a lictle in front.

Thorax. Pleura other than prothoracic sclerites bare
except for laterotergite, which bears some long setae. A dia-
gonal suture between anepisternum and kacepisternum,
ending near midpleural pit and that between katepisternum
and mesepimeron are distince in fossil species, these sutures
effaced in extant species.

Wing membrane largely covered with macrotrichia,
with bare areas of varying extent in costal and basal secrors.
The abbreviated vein Sc is linked with R by a strong verti-
cal sc-r situated on its basal chird. Costa produced only a
short distance beyond tip of R, which is less downturned
than in other long winged genera. Rs subequal 1o ta, nearly
vertical, originating beyond level of junction of ta with M.
Vein tb parallel with R so that basal cell is narrow and basal
part of M is not indicated.

Male. Tergite 9 broad basally, apically rounded or
medially produced (with a blunt bilobed process in extant
species), beyond which small cerci protrude. Gonostylus
simple, variously shaped apically.

Female (based on extant species). Sternite 8 broadly
bilobed by deep median incision. Sternite 9 short, apically
bilobed. Tergite 9 short, broad and simple. Tergite 10 short
burt bearing copious long curved bristling as long as apical
segment of cerci. Cerci two segmented, with broad blunt
bristly apical segments. Sclerotised spermathecae not appa-
rent.

Discussion — Loew described Hezerotricha briefly, dis-
tinguishing it from Sciara on the form of the posterior
fork and stated that there were macrotrichia on the
wing membrane. Meunier (1899) examined three spe-
cimens determined as Airza in the part of Loew’s col-
lection at Konigsberg, two of which he figured (plate
1, figs. 5, 6), showing most of the characters of speci-
mens he subsequently described as Palaeoheterotricha
grandis. Although the wings are obscure in fig. 6 and
the apical part is missing from one wing, and the radial
sector of the other wing is obscured in fig. 5, R, does
clearly end somewhat beyond the base of the median
fork and the separate origin of the branches of the pos-
terior fork is clearly shown. Meunier (1904), however,
described Palaeoheterotricha and placed Trichosia
Winnertz in synonymy with Heterotricha. He then
described hirta from a single female wich setae on the
wing veins but not on the membrane, which was
incorrectly identified. The female specimen (Z2134,
GPIM) from which Meunier (1904) drew up his des-
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cription of H. hirta has been examined and found to
correctly belong to Trichosia or Leptosciarella
Tuomikoski (Sciaridae) and is evidently not one of
Loew’s types of hirta. The characters he gave for
Heterotricha were thus those of Trichosia, resulting in
some confusion in the literature. It is curious that
Meunier overlooked the absence of macrotrichia on
the wing membrane in this specimen, but setae are
present on the fork veins and some detached ones are
scattered on the membrane within the median fork on
one wing. This error apparently led Meunier to des-
cribe Palaeoheterotricha from specimens congeneric
with Loew’s types of hirta and it is concluded, as
already indicated by Frey (1942), that it is a synonym
of Heterotricha although since the discovery of further
fossil species of the genus it is unclear whether hirta
and grandis are also synonymous, as discussed below.

The extant species is described first below and the
fossil material examined is then discussed comparati-
vely.

Key to species of Heterotricha

1. Antenna relatively shoreer, but still longer than head
and thorax together in male, abourt equal to head and
thorax together in female. Suture between anepister-
num and katepisternum incomplete, that between
katepiscernum and mesepimeron also effaced. Tergite
9 with narrower medijan apically bilobed part as long
as broader basal parc ... .. Lo L takkae n. sp.

— Antenna with flagellomeres proportionately longer
and entire antenna much longer, extending in male
to twice or more length of head and thorax together
(longer than head and thorax together in only fgemale
examined). A complete suture between anepisternum
and katepisternum, and between katepisternum and
mesepimeron. Tergite 9 shorter and broader but api-
cally produced (Baltic amber species) ........... 2

2. Wing broader, with basal cell relatively broader (fig.
11). Macrotrichia in costal cell and a few in basal cell.
Gonostylus sickle-shaped .. ... ... ... ? hirta Loew

— Wing narrower with basal cell narrower (fig. 3).
Macrotrichia not in both cells

3. A few macrotrichia in apex of costal cell, absent from
basal cell. Gonostylus appears bifurcate

— Macrotrichia absent from costal cell, some in apical
third of basal cell. Gonostylus hatchet-shaped
............................... dolabrata n. sp.

Heterotricha takkae n. sp.
(tigs. 4-10, 48)

Type material — Holotype &, Greece, Pelopponese,
south west of Lake Takka, 27.1v.1979, swept by shaded
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Figures 5-7

Heterorricha takkae n. sp., male genialia. - 5, tergite 9 and cerci. — 6, dorsal view of geniralia with tergite 9 and cerci temoved. — 7, lateral view ofscgmcn[s

7-8 and genitalia. aed , acdeagal complex; grox, gonocoxites; ¢s, gonoseylus.
g & &5 8 )

two-thirds length of 6, the visible portion of 8 half lengch of
7 but otherwise normally formed. All sclerites slighdy shi-
ning black, thinly grey dusted, with short yellow bristling
longer on apical margins of tergites. Tergite 9 (fig. 5) articu-
lating with gonocoxites and partly covering them dorsally,
broad basally, rapered then bluntly bifid apically with small
cerci protruding from apical bifid portion. Gonocoxites
brownish yellow, rounded ventrally with simple upturned
apically pointed gonostylus (figs. 6-7). Aedeagal complex
including apically pointed parameres basally fused to gono-
coxal apodemes.

Body 6 mm, wing 5.1 mm.

Female. Similar in most respects. Antenna shorter (fig.
48), about equal in length to head and thorax. Mesoscutum
with stripes more broadly separated; acrostichals biserial in
front; dorsocentrals irregularly biserial along entire length,
becoming pluriserial in front as well as behind. Legs darker;
femora and tibiae with dark shades and tarsi blackish. Wing
with costa extended a little more beyond Ry (length of Rs).
Haltere with grey shade on knob.

Abdomen relatively a little shorter but proportions of
sclerites similar. Ovipositor (figs. 8-10) short, blunt, not
much protruding, brownish yellow, but sternite 8 produced
in association and broadly bilobed by deep median division,
which broadens basally to leave only narrow basal strip
entire, bearing long yellow bristling. Tergite 8, however,
relatively shore and simple, about two-thirds length of 7
(one third when contracted). Tergite 9 well developed,
contracted in situ; sternite 9 plate like, apically emarginate
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with long converging projections from side margins and
with thicker shorter lateral projections. Tergite 10 shorc but
bearing copious long curved yellow setae. Cerci large, as
long as tergite 9, broadened apically with inner margin
reflexed, bearing short pale hair. Chitinised spermathecace
absent

Body 5 mm, wing 5.5 mm.

Discussion — The Greek localities included both sha-
ded streams and drier scrub habitats. The Swiss loca-
lity is described by Haenni & Dufour (1983), who
recorded Hyperoscelis eximia (Boheman) (Canthylo-
scelidae) there, for the first time in Switzerland.

Etymology — The name of the species is derived from
that of the type locality.

Heterotricha species in Baltic amber

It has not been practicable to examine certain type
material of either hirta or grandis, but they are provi-
sionally considered as distinct species on the evidence
presented below, now that it is known that at least
three species of the genus have been found in amber.
The Baltic amber fossils, although variously labelled,
are probably all Upper Eocene (to Lower Oligocene),
i.e. 35-40 million years betore the present (Andrew
Ross, pers. comm.).
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Figure 4

Heterotricha takkae n. sp., male wing.

stream, A. E. Stubbs (deposited in BMNH). Paratypes :
1 @, same data as holotype (also deposited in BMNH);
1 @, Greece, Crete, Kritsa, rocky valley, 18.iv.1980; 1
@, Greece, Crete, 2 km north east of Plakalona,
scrubby hillside, 27.iv.1980; 1 @, Greece, Crete, 2 km
north of Melambes, by stream, 22.iv.1980, A. E.
Stubbs (in author’s collection).

Other material — 1 Q, Switzerland, Neuchatel canton,
Jura Mountains, Chiteau de Rochefort, 780 m,
Malaise trap, submediterranean thermophilous
Quercus pubescens forest, 18-20.vi.1982; 1 @, same
locality, 4-11.vii.1982 (both C. Dufour, MHNN); 19,
Italy, Abetone province, Pistoeisi-Campolino nature
reserve, 1500m, 11.vii.2000, Malaise trap (S. Vanin,
State Forestry Corps. NRBF collection).

Description — Male. Head grey dusted with large bare eyes,
produced a little above antennae but broadly separated dor-
sally; ocelli in a nearly straight line between the upper edges
of the eyes, outer nearer to eyes than to median bur still dis-
tinctly separated by about their diameter from eye margin.
Antenna with scape and pedicel small and quadrate, dark
brown, bearing short pale bristling; flagellum slender, lon-
ger than head and thorax together, first flagellomere 1.5 x
length of second, flagellomeres 2-5 subequal but all flagello-
meres progressively shorter and narrower, flagellomere 12
only half length and width of first, which is yellowish at
base, otherwise dark brown, clothed with very short pale
hair. Frons and face bare bur facial prominence bears long
downrturned yellowish setae. Proboscis short, brownish yel-
low; palpus brownish yellow, with palpomeres progressively
longer, apical more slender. Occiput bears short pale hair.
Thorax light grey dusted with mesoscutum bearing
slightly shining dark brown longitudinal stripes. Median
stripe extending from anterior margin is divided medially by
a narrow dusted stripe along acrostichal row, the two com-
ponents tapered and rounded off (occupying anterior three
quarters of thorax); separated more broadly, by dusted
stripes along dorsocentral rows, from broad lateral postsu-
tural stripes, which are rounded at each end to stop dis-

tinetly short of scutellum. Mesoscutum bears short yellow
uniserial (irregularly biserial in front) acrostichal row ending
level with median stripes; similar uniserial dorsocentrals
which become longer and irregularly biserial in front and
pluriserial beyond end of acrostichals; longer irregular yel-
low bristling external to lateral brown stripes. Scutellum clo-
thed with long yellow setae amongst which one pair of lon-
ger stouter marginal setae, set close together and convergent
apically, may be discerned. Postpronotum brownish yellow;
diagonal suture extends from middle of postpronotum to
median stripe. Pronotal lobes bear moderately long fine yel-
low bristling; small ill-defined proepisternum bears longer
downturned setae. Pleura and mediotergite otherwise bare,
except for irregular short yellow setac in central area of late-
rotergite. Anepisternum fused with katepisternum as inter-
vening suture is only indicated by a short indistinct incision
across posterior third. Narrow lower portion of mesepime-
ron only separated from katepisternum by narrow depres-
sion (rather than surture).

Legs dull yellow. Coxae with long yellow bristling;
femora with irregular yellow bristling mainly short burt lon-
ger venrral series. Tibiae and rarsi with irregular dark setulae
and sparse irregular series of short brown setae as long as half
tibial diameter or less, best developed on tibia 1. Tibial spurs
a lictle longer than apical tibial width, pairs subequal, dark
brown. First tarsomere subequal in length to tarsomeres 2-5
together; fore tarsus especially long, 1.5 x tibial length; mid
and hind tarsi progressively shorter relative to their tibiae,
hind only slightly longer. Claws very small, subequal in
length to broad whitish empodium.

Wing long, narrow but with rounded hind margin and
broadest beyond middle (fig. 4). Costa and radial sector
dark brown, other veins light brown, membrane hyaline.
Vein Sc thick and brown tinted to level of Rs, then pale and
tapered to end free close to Ry; sc-r present on basal third.
Rs very short, narrow, running almost at right angles to R,
to meet short but broad ta (r-m) (nearly twice length of Rs)
which extends diagonally basad to meet M. Base of Ry also
broad continuous with ta, but then sharply narrowed to
same width as R;, to which it runs close and beyond tip of
R, parallel with costa, downturned apically; costa only
slightly extended beyond tip of Rs. Anterior branch of pos-
terior fork (M + CuA,) arising litcle more chan length of Rs
from origin of posterior branch. All veins bear setae except
Sc, Rs, ta, tb, basal portions of branches of posterior fork,
and base of CuA,. Membrane bearing conspicuous but
small dense macrotrichia over most of its surface - except
basal part before anal lobe, cell ¢, area between R and th, and
bases of all other cells. Haltere pale yellow, with long stem
and small knob.

Abdomen twice length of head and thorax together.
Segments 1-3 progressively longer, 3 and 4 subequal in
length, then succeeding segments progressively shorter, 7
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Figures 8-10

Heterotricha takkae n. sp., female genitalia. — 8, dorsal view of tergites 9-10
and cerci. — 9, ventral view of sternites 8-9. — 10, lateral view. s, sternite; ¢,
tergite.

The fossil specimens examined vary in condition
and are described as far as practicable, with tentative
identifications. All have the antenna longer and the
pleural sutures more distinct than in £1. takkae.

Heterotricha hirta Loew
(@ hirta - figs. 11, 14)

Heterotricha hirta Loew, 1850 : 34 (only hairing of wings indicated for spe-
cles in addition to brief generic key characters)

Heterotricha hirta Loew; Meunier, 1899 1 163, P1. 1. figs. 5, 6 (whole
nsects)

Material examined — 1 &, labelled 1T 2130, Baltic
amber, Presd. Rontaler, R. 27/11/98; 1 &, labelled
29057, Presented A. Théry 1932 Oligocene Baltic
amber and Heterotricha hirta (determined by EW.
Edwards) (BMNH).

Specimen 112130 — Body appears dark coloured, but the
body, halteres and femora of this specimen contain much
black particulate material, so actual pigmentation of body
not discernible.

Head. Outer ocelli less than their diameter from eye
margin. Antenna very slender, distinctly mote than twice
head and thorax (ratio 21:9), wich basal flagellomere yello-
wish at base and as long as height of head, 1.5 x length of
second flagellomere, other flagellomeres 6 or more x as long
as broad. Apical flagellomere 1.3 x as long as penultimate

(broken off on one anrenna). Facial prominence with long
setae. Palpus slender, about 1.5 x as long as head, apical pal-
pomere a little longer than two preceding palpomeres toge-
ther,

Thorax with long setae on sides of mesoscutum, other
thoracic setae difficult to discern.

Legs. Ratio of tibia 1: tarsus 1 is 2.5:4.5. Tibial spurs
neatly twice apical tibial width.

Wing (fig. 11) alittle broader than in other species, with
basal cell broad relative to other species. Costa hardly exten-
ding beyond tip of R, with hairs a litde longer than its
width. Most veins setose, stem of median fork setose from
the base: Sc, Rs, ta, tb, stem and base of CuA, bare.
Macrotrichia sparse on basal part of wing, only a few present
in basal cell but numerous in costal cell. Vein Sc weak
beyond level of base of Rs. Crossvein sc-r very faintly indi-
cated. Vein Rs a little shorter than ta, which is thickened.
Vein Rg parallel with R; on basal part, diverging for apical
two-thirds of R|. Stem of median fork abourt twice as long
as tb. Veins M, and M, parallel, M, a litde divergent from
Ry apically.

Abdomen appears attenuated basally (considered an ardi-
fact) but broadened in apical part, from segment 7 onwards,
covered in long pale bristling (longer than apical cibial
width). Tergite 8 broad and short. Genitalia (fig. 14): tergite
9 broadly rounded on apical and lateral margins: cercus
simple, rounded apically; gonostylus simple, curved and
tapered apically in a sickle shape.

Wing length 3.7 mm, antenna 3.0 mm. body 3.8 mm.

Specimen 29057 — Body entirely greyish brown. Antenna as
above specimen, apical flagellomere 1.3 x as long as penul-
timate. Palpus as long as head, structure as above.

Thorax greyish brown, with brownish setae.

Legs dark coloured, a little longer than body. Tarsus 1
about 1.5 x its tibia in length. Tibia 1 with spurs as long as
apex of tibia, 2-3 with spurs 1.5 x long as tibial apex.

Wing as above specimen, with Rs about as long as ta, R,
then mote approximated to R; on most of basal half. Vein
Sc close to R, ending ac about level of middle of stem of
median fork; sc-r cannot be discerned. Macrotrichia evenly
distributed including scattered on middle part of basal cell.
Costal hairs 1.5 x width of costa. Haltere dark.

Abdomen is in dorsal view, dark coloured with yellow
setae. Genitalia difficult to sce; gonostylus may be simply
curved as in above specimen).

Wing length 3.5 mm, antenna 2.8 mm.

Discussion — The first specimen resembles the figures
of Loew’s syntypes of Airta by Meunier (1899) in the
antenna, wing structure and apparent form of the
gonostylus and the second specimen is considered
conspecific.
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Heterotricha grandis (Meunier)
(2 grandis : figs. 3, 13)

Pulacobeterotricha grandis Meunier, 1904 : 62.

Material examined — 1 J (intact and well preserved),
labelled K1144 and Heterotricha (teste Hennig); 1 &
labelled Palacoheterotricha (teste Hennig), entire
insect but amber piece broken in half, with apical part
of abdomen, most of antenna and wings in separate
piece to remainder; 1 ? sex, only head, thorax, fore legs
and part of one wing, labelled Palacoheterotricha gran-
dis (teste Hennig) (all in GPIM); 1 &, labelled 29106,
Heterotricha grandis (Meun.) [Palacoheterotrichal
Baltic amb., presented A. Théry Feb. 1932 (BMNH).

Specimen K1144 — An intact well preserved male (fig. 3 is
based on it). Head. Outer ocelli less than their diamerter
from eye margin. Antenna with scape dark brown; pedicel,
first flagellomere and base of second pale. Flagellomeres are
proportionately longer so that entire antenna is much lon-
ger than in takkae, extending to more than twice length of
head and thorax together. Second flagellomere is 0.75
length of firse, flagellomere 12 is 0.6 length of first.

Thorax with the three black mesoscutal stripes only nar-
rowly separated. Most setae are detached in the specimen
examined but long yellow ones are apparent on the grey
areas at the sides of the mesoscutum.

Legs slender, longer than body, brownish yellow. Fore
tarsus 1.25 x its tibia.

Wing very similar in form and venation to takkae;
macrotrichia absent from basal cell, a few in apical part of
costal cell. Costa slightly produced beyond tip of Rs. M,
sinuous, divergent from and then parallel with Rs. Basal cell
narrow, vein sc-r at just before half length of cell.

Abdomen more depressed. Visible part of segment 8 is
0.6 length of segment 7. Bristling pale except on genitalia,
including tergite 9, which has dense brown bristling over
much of its surface. Geniralia only clearly visible in Jateral
view, shape in situ similar to takkae with rounded gono-
coxites. Tergite 9 appearing shorter and broader bur produ-
ced apically and downturned over cerci. Gonostylus
contracted but appears of similar simple form, possibly
internally pointed as in takkae but could also be bifurcate as
apparently in specimen 29106.

Wing length 3.6 mm.

Specimen 29106 — Generally dark brown, grey dusted in
appearance due to presence of an opaque milky halo around
specimen. Head. Ocelli not cleatly visible, but considered to
be as in other specimens. Antenna twice length of head and
thorax together. Facial prominence with setae. Palpus a lictle
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shorter than head, as long as height of eye, apical palpomere
slender and as long as two preceding palpomeres together.

Thorax with pale setac distributed as in other species.

Legs brown. Tibial spurs short, not longer than apical
tibial width. Tarsus about 1.8 x 1ts tibia, which is subequal
in length to first two tarsomeres together.

Wing relatively narrow, with costal hairs 1.5-2 x costal
width. Macrotrichia evenly distributed on membrane, spar-
ser basally and not apparent in basal cell. Distribution of
setae on veins as in other species, but only present on apical
half of stem of median fork. Vein Sc not clearly visible. Rs
and ta subequal, ta thicker. Rs close to R on basal part, then
divergent, but parallel with costa apically. Costa produced a
little bevond Ry apically. Stem of median fork 2.5 x th in
length. M, sinuous, becoming parallel with R5 apically.

Abdomen dark brown with pale setae, more brownish on
genitalia (in dorsal view obscured by wing, ventrally by
milky halo). Segment 7 about as long as segment 6, 8 about
two-thirds its length, a litde shorter than gonocoxites in
ventral view. Genitalia (fig. 13): tergite 9 with rounded lare-
ral margins, with apical parc narrower and straight edged;
cercus ovate and more tapered apically than in other species;
gonostylus narrow basally and appearing broadly bifurcate
apically. (Apical part of gonocoxites not visible because end
of abdomen surrounded by milky area).

Body length 4.6 mm, wing 3.8 mm and antenna 3.25
mm.

Discussion — The specimens examined agree well with
Meunier’s description of grandis (based on 10 J', not
examined and possibly lost) and it is concluded that
they are conspecific with it. The orientation of the
genitalia in specimen K1144 precludes confirmation
whether the scructure is as in 29106, but the second
male is considered conspecific wich K1144.

Heterotricha dolabrata n. sp.
(fig. 12)

Type material - Holotype &', labelled 1n22225(1) and
Paratype O, labelled In22225(2); both labelled
Miocene amber Dr H. Loew Coll. Purchd EA.B. Lord
July 1922 (BMNH). Two specimens in one piece of
amber; the holotype is in lateral view with wings and
has same genital structure as paratype, which is in dor-
sal view and lacks wings and the dorsal part of thorax.

Description — Male. Outer ocelli less than their diameter
from eye margin. Antenna dark brown, more than twice as
long as head and thorax together (ratio 12.5:5.5); flagello-
meres with hairs as long as their diameter: basal flagellomere
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Figure 11
Heterotricha ? hirta Loew (112130), male wing.

1.5 x long as second, which is about 5 x as long as broad.
Apical flagellomere a little longer than penultimate in
length. Palpus slender, a little longer than height of head;
apical palpomere 1.5 x preceding palpomere in length.

Thorax entirely dark coloured, with mesoscutal stripes
indicated as lighter brown areas.

Legs dark brown. Ratio of tibia 1:tarsus 1 is 2.8:4.5.
Tibial spur of fore leg 1.5 x apical width of tibia, of mid and
hind legs up to twice apical width of tibia.

Wing with costal hairs up to 1.5 x width of costa.
Macrotrichia evenly dispersed on membrane but only a few
present in apical third of basal cell; setae on veins as in other
species. Vein Sc approximated to R; and reaching to level of
half length of stem of median fork, sc-r present at basal
third. Vein Rs short, about half length of ta, which is thic-
ker. Costa extends slightly beyond tip of Rs, venation other-
wise as in 112130. M, a lictle divergent from R, parallel
with M, apically. Haltere brownish yellow.

Abdomen shining dark brown with pale setae uniformly
distributed on both tergites and sternites, pleural mem-
branes apparent on segments 1-4. Tergites 7-8 progressively
shorter, 8 two-thirds length of 7. Geniralia (fig. 12): tergite
9 broad basally, with semicircular apical part of about same
length as basal part; cercus small, straight sided but rounded
apically; gonostylus narrow basally, then sharply broadened
into large triangular hatchet-shaped apical part.

Wing 4.0 mm, body 4.8 mm, antenna 3.2 mm (winged
specimen); body 4.5 mm, antenna 3.0 mm (wingless speci-
men).

Discussion — Although stated to be from Loew’s col-
lection, these specimens were evidently not among the
syntypes of hirta examined by Meunier, which were in
separate pieces of amber. The structure of the gonosty-
lus is closest to takkae of the fossil material examined.

Etymology - The specific name refers to the form of
the gonostylus.

Heterotricha sp. indet.

Material examined — 1 &, labelled 22284, Loew coll.
and also bearing an old label “Heterotricha” (sugges-
ting that this may be a syntype of H. hirta); 1 Q, label-
led In 22081, Mycetophila Dr H. Loew Colln.
Purchd. EA.B. Lord 1922 (BMNH) (unlikely to be a
syntype of hirta in view of the Mycetophila label).

Specimen 22284 — This has the left half of the head and
thorax, most of the left antenna (apart from 3 apical seg-
ments) and the apical part of the abdomen sheared off, with
much dark particulate material associated including the left
wing. Abdomen wich only segments 1-4 intact, only che left
side of tergites 5-6 and part of tergite 7 present so genitalia
are missing,.

Generally dark coloured. Head. Ocelli not visible.
Antenna with flagellomeres about 6 x as long as broad, bea-
ring hairs up to the diameter of the flagellomere in length.
Apical flagellomere 1.5 x length of penultimare. Facial pro-
minence with long setae. Palpus a little shorter than head,
apical palpomere about twice as long as two preceding pal-
pomeres together.

Thorax with long brownish bristling on sides of mesos-
cutum and on scutellum.

Legs with fore tarsus 1.5 x its tibia in length. Tibial spurs
on fore leg 1.5 x tibial length, on other legs twice as long as
in 112130.

Wing with quite long costal hairs, about twice the
thickness of the costa. Vein sc-r present, on basal third of Sc,
which is weak beyond base of Rs. Vein Rs very short and Ry
closely approximated to Ry basally. Basal cell is conse-
quently narrow and also lacks macrotrichia on the mem-
brane; these otherwise and setae on veins as other species.
Vein M| divergent from Ry and parallel with M, on apical
half. Stem of median fork less than twice as long as tb.

Wing length 3.5 mm, antenna 2.8 mm, body incom-
plete.

Specimen 22081 — Body including head, antenna and pal-
pus all dark coloured. Head. Antenna distinctly longer than
head and thorax together; first flagellomere 5 x as long as
broad, twice length of scape and pedicel together and 1.5 x
as long as second; other flagellomeres shorter, narrower, 4 x
as long as broad; apical flagellomere longer, 1.5 x penulti-
mate. Palpus long and slender, longer than head; apical pal-
pomere nearly equal in length to two preceding palpomeres
together.

Thorax. Mesoscutum dull brown, without stripes appa-
rent. Thoracic setae shore, pale, arranged in acrostichal and
dorsocentral rows, the former broadened in frong long pale
setae on sides of mesoscutum, scutellum and pronotal lobes
as in other species.



Figure 11
Heterotricha ? hirta Loew (112130), male wing.
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Figures 12-14

Heterotricha ex Baltic amber, male geniralia, dorsal view, showing tergite 9
and cerci in sitw. — 12, f. dolabraca n. sp. (22225). — 13, 7 H. grandis
(Meunier) (29106}, — 14, 2 H. hirta Loew (112130).

Legs brown, similar to rakkae, with short pale setae on
coxae and femora. Tarsus 1 is 1.5 x its tibia. Tibial spurs rela-
tively short, on fore leg as wide as tibial apex, others 1.5 x
apical width of their tibiae.

Wing relatively broad, with costal hairs only about equal
to costal width. Distribution of setae and macrotrichia on
wing as other species, but relatively wide basal ccll with few
macrotrichia. Vein Sc extends distinctly beyond base of Rs,
sc-t vaguely indicated. Ry close to R; on most of its length.
M, divergent from Ry, parallel with M, apically, stem of
median fork almost twice as long as tb. Crossvein ta and Rs
subequal in length, ta much thicker. Haltere pale yellow.

Abdomen cylindrical, appearing shining dark brown on
tergites. Pleural membranes broadly expanded on segments
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2-7, narrower on 1 and 8. Ovipositor enclosed in a bubble
and difficult to discern the structure. Tergite 8 is two-thirds
length of tergite 7; tergite 9 short and small, about half
length of tergite 8 and distinctly narrower. End of abdomen
is obscured but cercus appears to be two segmented, with
apical segment rounded apically.

Wing length 4.7 mm, body 4.8 mm and antenna 2.1
mm.

Genus AFROTRICHA n. gen.

‘ype species : Heterotricha relicta Edwards, 1925a, by present designation.

Description (G Q) — Head. Eyes large, with a narrow supra-
antennal portion 3-4 facets wide, forming an incomplete
eye-bridge, separated by width of 2 facets. Ocelli in a flac tri-
angle, separated by nearly twice their breadth from eye mar-
gin. Antenna elongate, slightly longer (about 1.5 x head and
thorax together) in male than in female. Proboscis short,
with slender palpus.

Thorax. Pleura with sutures scarcely indicated, that bet-
ween anepisternum and katepisternum a curved furrow,
indistinct from some aspects; bare except for flat laterorer-
gite which bears long pale hairs and short scattered hairs on
metepisternum.

Legs slender but a little shorter than in Hererotricha.
Empodium broad, almost as long as claws.

Wing (fig. 15) shorter and broader than in Heterotricha
with more complete covering of macrotrichia, including
most of costal cell. Costa with very dense long bristling,
giving it a thickened appearance. Vein Sc setose, ending free
a little beyond base of ta; sc-r present but weak and pale,
situated near base of CuA,. Vein R, ending more apically
and Rs originating ar abour half its length so basal cell lar-
ger and longer than in Heterorricha. Crossvein ta much lon-
ger than in Hererorricha (about 3 x Rs), running diagonally
basad, so that M is more distant from Ry than in other
genera. Ry less downturned apically and costa a little more
produced than in Hererorricha. Vein tb is a little longer than
ta and parallel with costa. Base of CuA, also a lictle longer
than in Heterotricha, so that bases of branches of posterior
tork originate further apart.

Male. Tergite 9 large, rounded apically, with a blunt
hairy tip; cerci partly enclosed within it apically as in
Heterorricha. Gonostylus simple, apically pointed internal
process giving a shallowly bilobed or notched appearance.

Female. Not examined. Ovipositor (according to figures
by Edwards, 1925a) of similar structure to Heterotricha.
Sternite 8 shorter and broader but also deeply notched
medially, with only short bristling. Sternite 9 also shorter
and only shallowly notched apically without lateral pro-
cesses. Cercl relatively smaller with apical segment less broa-
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dened apically but long curved yellow bristling on tergite 10
very similar to Heterotricha. Spermathecae not chitnised
(according to Edwards, op. cir.).

Etymology — The generic name is based on occurrence
in Africa and relationship to Heterotricha.

Discussion — This genus is proposed for a single
known species, which is close to Heterotricha in the
restricted sense adopted here, but which differs signi-
ficantly in the form and venation of the wings. The
close resemblance between the Baltic amber and
modern European members of Heterotricha and the
striking differences from relicta which they share sug-
gests that the South African population of the
Heterotricha Group has long been isolated from that in
Europe and generic separation is warranted.

Afrotricha relicta (Edwards) comb. n.
(figs. 15, 17-18)

Heterotricha relicta Edwards, 1925a : 605, fig. la-d.

Type material examined — Lectotype &', South Africa,
Cape Province, Montague, x.1917, E.P Phillips
(BMNH).

Lectotype designation — Heterotricha relicta was des-
cribed from a male and female, of which only the male
syntype has been examined. This specimen is here
designated lectotype to enable the new genus to be
characterised and has been labelled accordingly.

Description — Male. Head and thorax dull dark grey dusted.
Palpus dark brownish. Antenna with scape and base of first
flagellomere yellowish, otherwise dark brown.

Thorax with bristling yellow, distributed as in
Heterorricha takkae. Legs with coxae and femora yellow,
with pale bristling; tibiae brownish, trochanters and tarsi
darkened. Halteres yellow with knob darker.

Abdomen blackish, faintly shining, with long yellow
hairs. Genitalia, figs. 17-18.

Wing length 3.5 mm.

Female. Not examined (syntype in South African
Museum, Cape Town). Antennae are described as slighty
shorter than in male.

Genus CHILETRICHA, n. gen.

Type-specics : Heterotricha marginata Edwards, 1940, by present designa-
tion.

Figures 15-16
Wings of South African specics. — 15, Afrotricha relicta (Edwards). — 16,
Ripynchobeterotricha stuckenbergae Freeman.

Description (G Q) — Head with eyes strongly reniform but
widely separated on frons, bearing very short pubescence.
Ocelli in a shallow triangle, ourer ocelli close to eye margin
(furcher removed in freemani n. sp. and dureri n. sp.).

Thorax with chaetotaxy similar to Heterotricha but late-
rotergite bare and metepisternum setose as in Anisotricha
and Rhynchobeterorricha. Posterior part of mesepisternal
suture between anepisternum and katepisternum distinct,
extended less distincily in front in most species.
Mesepimeron constricted behind katepisternum, extended
to mid coxa. Mediotergite arched above, with lower part
{phragma) strongly enlarged and projecting into abdomen.

Legs long and slender. Empodium broad but distinctly
shorter then claws.

Wing membrane mostly covered with macrotrichia but
with bare areas of varying extent in costal and basal sectors.
Vein Sc bare; sc-r present although often weak, on basal half
of Sc and level with or before base of posterior fork. Basal
cell broader than in Heterotricha with base of M faintly indi-
cated only as seam on membrane, ending close to junction
of ta. tb and M, ,,. Venation close to Anisotricha with base
of Rs (as long or longer than ta) originating basad of or close
to level of junction of ta with M and costa usually distinctly
extended beyond tip of Ry (except in freemani n. sp. and
dureti 1. sp.). Vein Ry not closely approximated to R, but
strongly downturned apically.

Male with tergite 9 medially narrow, exposing large
cerci, laterally broader and bristly, produced in a long pro-
cess, which is bare except for strong black internal spines
near tip (except in spinulosa, where it is expanded apically
and bears small spinules). Gonostylus with broad simple
lateral lobe and shorter inner lobe bearing strong black
spines apically in most species (inner lobe absent in spinulosa).
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Female with abdominal structure differing from that of
Heterotricha in proportion and chaetotaxy of parts: tergite 8
is longer, tergites 9 and 10 are smaller without long bristling
on tergite 10, while sternite 8 is strongly developed, bilobed
medially with a series of short (+ spinose) setae on inner
margin of each lobe, bearing close set golden yellow bristly
hairs on its side margins and on a pair of apically rounded
basal ventral lobes; sternite 9 broadly divided medially into
two narrow flattened lobes; cerci with large broad basal seg-
ment and apical segment longer and narrow, apically roun-

ded.

Etymology — The generic name is based on relation-
ship to Heterotricha and the predominant occurrence
in the Chilean subregion.

Discussion — This genus is proposed for eight south
American species, which are mainly distributed in
Chile and Argentina while one species, marginata
(Edwards), is found in the south of Brazil. The species
differ in the proportions of Rs and ta, the degree of
extension of the costa beyond R; and in the distribu-
tion of macrotrichia on the wing membrane. The yel-
low abdominal markings of H. marginata are unique
in the Heterotricha group but other external characters
are very similar. Most species have very similar male
genital scructure, differing chiefly in the proportions
of the parts, but C. spinulosa differs strongly and pos-
sibly deserves at least subgeneric rank. However, on
external characters it is close to C. nudicostalis and C.
penae and it is uncertain if the remaining species of the
genus are monophyletic without it.

Key to species of Chiletricha

1. Costa ending just beyond or at tip of R5, which is not
strongly downturned apically. Crossvein ta very
short, vertical, distinctly less than half length of Rs .. 2

— Costa produced beyond tip of Ry, which is more
strongly downturned apically. Cross-vein ta at least

half as long as Rs

2. Costa slightly exceeding tip of Rs. Distance between
R and M, less than half that beeween M| and M,
which are divergent apically. Thoracic stripes indis-
tinct. Female with medial processes of sternice 8 elon-
BATC L [freemani n. sp.

— Costa ending ac tip of Rs. Distance berween Ry and
M, more than half that between M| and M, which
are less divergent apically. Thorax with more distinct
dark stripes. Female with medial processes of sternite
8short ... ... i dureti n. sp.

3. Macrotrichia absent from cells ¢, r; and basal cell
(basal third of wing membrane Jacking macrotrichia
except on anal Jobe). Rs about twice as long as ta. R
close to costa beyond tip of R,
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— Macrotrichia present in at least cell r; Rs not closelv
approximated to costa beyond tip of R,

4. Costa produced ncarly half distance to M,. Tergites
with narrow yellow apical bands. An additional spiny
process on gonostylus  ........ marginata (Edwards)

— Costa produced for a third distance to M. Tergites
entirely dark ... ... 0L seminuda (Freeman)

5. Macrotrichia present in cell ¢ . Rs only a little longer
than ta. Costa produced more than a third distance
oMy .. equalis (Freeman)

— Macrotrichia absent from cell c. Rs nearly twice as
long as ra. Costa produced less than a 1 quarter dis-
tanceto M| ... 6

6. Setae on Rs and R; long, those on Rs nearly half its
length. Crossvein tb about 2 x base of CuA,.
Gonostylus with internal spinose lobe in medial posi-
Hon ... nudicostalis (Freeman)

— Setae on Rs and Ry relatively short, much less than
half length of Rs. Gonostylus with internal lobe basal

orabsent ....... ... . 7
7. Crossvein th about 1.5 x base of CuA,. Gonostylus
with basal spinose lobe ....... .. ... .. penae n. sp.

— Crossvein thb 2.5 or more x length of base of CuA,.
Gonostylus withourt basal lobe, bur flanked above
and below with lobes of gonocoxites . . spinulosa n. sp.

Chiletricha marginata (Edwards), comb. n.

(figs. 19, 21)

Heterotricha marginata Edwards, 1940 : 441,

Type material examined — Holotype O, Brazil, Santa
Catarina, Nova Teutonia, 27°11°S, 52023'W,
30.x.1937, F Plaumann (BMNH).

Other material — 1 J, locality as holotype,
12.ix.1947, F Plawmann (MNHN); 1 @, same loca-
lity, 300-500 m, xi.1944, £ Plaumann (MNHN)
(both 27°11°S, 52°23°W); 1 G, Brazil, Nova Teutonia,
vii.1941, F Plaumann (BMNH).

Description — Male. Head grey dusted. Antenna with scape
greyish, pedicel and extreme base of first flagellomere yel-
low, rest of flagellum dark brown; flagellomeres very clon-
gate (basal flagellomere = height of head, 1.3 x second fla-
gellomere). Palpus yellow, slender,
x head height).

Thorax uniformly grey dusted. A nearly complete suture

elongace (more than 1.5

between anepisternum and katepisternum.

Legs including coxae yellow. Hind legs missing in holo-
type, present in second male examined; tibial spurs almost
twice tibial diameter (said to be less than twice in original
description).

Wing (fig. 19) with base of Rs diagonal, nearly twice ta,
R strongly downturned and close to costa apically, costa
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Figures 17-18
Afrotricha relicta (Edwards), male genitalia. — 17, dorsal view with tergite 9
and cercl remaoved. — 18, tergite Y and cerci.

extended nearly or quite halfway to M,. Macrotrichia
absent from cells ¢, r|, basal cell and bases of other cells;
setae absent from most of Rs, ta, th, base of CuA,, stem of
posterior fork and bases of fork veins. Haltere with yellow
stem, darkened knob.

Abdomen slender, compressed, shining dark brown with
narrow yellow apical margins of tergites 1-5, narrowed
medially. Genitalia with two internal spinose lobes on
gonostylus (fig. 21).

Wing length 4.5 mm.

Female. Coloration of head, antenna, palpus and thorax
as male. Antenna with basal flagellomere shorter than head
height, about twice length of second flagellomere. Legs as
male. Wing with Rs more than twice ta and bearing setae.
Halteres missing in specimen examined. Abdomen slender,
dark brown with apical yellow band on tergites 1-8, occu-
pving about apical quarter of each tergite, the bands not
narrowed medially. Ovipositor similar to that of C semi-
nuda, with apical segment of cerci narrow and more elon-
gate in lateral view. Sternite 8 bears long fine yellow hairs
and has short narrow apical processes. Wing length 5.3 mm.

Discussion — Lane (1952) recorded a further two
males from the state of Sao Paolo, Brazil.

Chiletricha seminuda (Freeman), comb. n.
(figs. 20, 22, 25)

Heterotricha seminuda Freeman, 1951 : 27.

Type material examined — Holotype &, Chile,
Chilo¢, Chiloé I., Ancud, 19.xii.1926, E & M.
Edwards (BMNH). Paratypes : 2 @, Chile,
Llanquihue, Puerto Montt, 24.x1.1926; 3 @, Chile,

Llanquihue, Peulla, 12-13xii.1926; 2 @, Chile,
Chiloé, Mechuque Island, 23.xi.1926 (all £ & M.
Edwards) (BMNH).

Other material — 1 &', Argentina, Neuquén, Pucard,
Parque Nacional Lanin, Malaise trap, 4.1i.1972; 1 @,
same data, 22.1.1972, S. Schajovskoy (]. P. Duret col-
lection, MNHN); 1 &, Chile, Cautin, Los Coigiies, L.
Villar, 1-15.1.1965; 1 @, Chile, Malleco, Rio Blanco,
1100-2000 m, xi.1964, L. Pesia (MNHN)

Description — Male. Head dark grey dusted. Antenna more
than twice head and thorax together, with pedicel and base
of first flagellomere yellow, the latter less than head height,
1.5-1.8 x second flagellomere. Palpus brownish yellow,
abour head height.

Thorax dark grey dusted. A complete suture between
anepisternum and katepisternum.

Legs yellow, hind coxae more brownish.

Wing (fig. 20) with Rs nearly twice ra. R strongly
downturned and closely approximated 1o costa apically,
costa extends 0.35 distance to M;. Macrotrichia absenc from
cells ¢, ry, basal cell and bases of other cells; setae absent
from Rs, ra, tb, base of CuA; and stem of posterior fork.
Haltere entirely yellow.

Abdomen more shining grey. Male genitalia with broad
internal lobe bearing long spines on gonostylus (fig. 22).

Wing length 4.1 mm.

Female. Similar in most respects. Antenna proportiona-
tely shorter, about 1.5 x head and thorax together, basal fla-
gellomere lictle more than half head height. Ovipositor (fig.
25) with long curved golden hairs on sternite 8 and protru-
ding cerci with apical segment elongate, bluntly pointed at

tip, brownish yellow. Wing length 4.3-4.7 mm.

Discussion — Dr. |.P. Duret informed me that he had
12 I, 4 @ from various localities, including material
from Malleco, Osorno and Maule Provinces, Chile

and Chubut Province, Argentina.

Chiletricha nudicostalis (Freeman) comb. n.
(figs. 23, 27)

Fetevotricha nudicostalis Freeman, 1951 1 28,

Type material examined — Holotype &, Chile,
Chiloé, Mechuque Island, 23.xii.1926, /£ & M.
Edwards (BMNH) (genitalia missing, evidently deta-
ched from Canada balsam mount).

Other material - 1 &, Chile, Valdivia, La Union Las

Tables, 11.1988, L.E. Pea (J.P. Duret collection,
MNHN).
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Figures 19-20
Chiletricha species, wings. - 19. C. marginara (Edwards). - 20. C. seminuda
(YFreeman).

Description — Male. Head grey dusted. Antenna with pedi-
cel and base of first flagellomere pale yellow, the lacter less
than height of head (1.3 x second). PPalpus brownish yellow,
less than head height.

Thorax uniformly slightly shining grey dusted. A com-
plete suture between anepisternum and katepisternum.

Legs including coxae yellow.

Wing (fig. 27) with Rs about 1.7 x ta, R5 strongly down-
turned hut not closely approximated to costa apically, costa
extended only short distance (about 0.15) towards M.
Macrotrichia absent from cell ¢, but present in apical two-
thirds of cell r, -2 in basal cell, bases of other cells bare. Rs
with long setae on greater part in Valdivia male, only 1 api-
cal seta apparent in holotype; ta, tb, and stem of posterior
fork bare. Crossvein th about 2 x as long as base of CuA.
Haltere yellow, with knob brownish apically.

Abdomen slightly shining grey dusted. Gonostylus with
series of close-set spines, on a medial internal lobe (fig. 23).
Wing length 4.3 mm.

Female. Not examined (females identified as this are
now considered likely to be C. spinulosa).

Discussion — Dr. Duret informed me that he also had
1 & from Osorno, Pucatrihue.
Chiletricha equalis (Freeman) comb. n.
(figs. 24, 28, 29-30)
Heterorvicha equalis Freeman, 1951 : 28.
Type material examined — Holotype J', CHILE:

Chiloé, Chiloé 1., Castro, 20-22.xi.1926, E ¢ M.
Edwards (BMNH).
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Other material — 1@, Argentina, Neuquén, Pucard,
Parque Nacional Lanin, Malaise trap, 23.xii.1971, §.
Schajovskoy (J.P. Duret collection, MNHN); 1 &,
Chile, Malleco, Rio Blanco, 1100-2000 m, xi.1964, L.
Pesia (MNHN).

Description — Male. Head dark brown, grey dusted, inclu-
ding entire antenna; first flagellomere = head height, 1.5 x
second flagellomere. Palpus brownish.

Thorax dark brown, grey dusted. Only posterior half of
suture between anepisternum and katepisternum develo-
ped.

Legs including coxae brownish yellow.

Wing (fig. 28) with Rs only a little longer than ta, Ry
downturned apically but not closely approximared to costa,
costa extended 0.4 distance to M. Membrane with macro-
trichia more evenly distributed than other species, present
in apical two-thirds of cell ¢, all but extreme base of r, api-
cal half of basal cell and most of anal lobe; setae present api-
cally on Rs. apical two fifths of tb but absent from ta, base
of M;+CuA, and stem of posterior fork. Haltere yellow with
knob brownish apically.

Abdomen dark brown, grey dusted. Male geniralia with
long basal lobe of gonostylus bearing spines apically (fig.
24).

Wing length 5.2 mm.

Female. Entdirely grey dusted, only apex of pedicel and
base of first flagellomere yellowish. Antenna shorter and
more slender than in male, but first flagellomere longer,
about 1.8 x second. Legs including coxae entirely yellow.
Haltere yellow with knob darkened on apical half.
Oviposiror (figs. 29-30) differing from other species in pro-
portion of parts. Wing length 5.5 mm.

Chiletricha freemani n. sp.
(figs. 26, 33-34, 45)

Type material — Holotype &, Argentina, Neuquén,
Pucard, Parque Nacional Lanin, 5.xii.1972, Malaise
trap, S. Schajovskoy (J.P. Duret collection, MNHN).
Paratypes : 1 @, Argentina, data as holotype (J.D.
Duret collection, MNHN); 1 &, 1 @, Chile, Marga-
Marga, ix.1929, F Jaffuel (BMNH).

Description — Male. Head light grey dusted. Outer ocelli
abour half rheir diameter from eye margin. Anrenna entirely
brownish grey, with lighter grey dusting on scape, about 2.5
x head and thorax together, first flagellomere 0.7 head
height, 1.4 x second flagellomere. Palpus brownish yellow.
Thorax grey dusted with vague brownish stripes between
rows of setae on dorsum. Pleural structure as other
Chiletricha species. except only posterior half of mesepister-
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nal suture developed as in equalis. Metepisternum with
short pale hairs.

Legs yellow with thin grey dusting on coxae, most evi-
dent on hind coxae, trochanters darkened, tarsi brownish
apically.

Wing (fig. 45) clear with sparse macrotrichia on the
membrane, absent from cell ¢ and base of radial cells; setae
present on apical half of Rs and to base of M;, M, and stalk
of median fork, 3 present on apical part of seam represen-
ting base of M before ta, absent on ta, base of CuA| and base
of veins of posterior fork. Crossvein sc-r weak. Rs well deve-
loped, curved diagonally so thar base of Ry is well removed
from R, but Ry more approximated to costa apically than
in female; costa scarcely produced beyond tip of Rs.
Crossvein ta short and almost verrical: tb and base of CuA,
subequal. Haltere vellow.

Abdomen shining black, thinly grey dusted. Male genirta-
lia (figs. 33-34) withour a spinose lobe on gonostylus, but
spinose lateral processes of tergite 9 as in other species.

Wing length 3.9 mm.

Female. Antenna distinctly shorter and more slender
with shorter hair than in male, abour 1.5 x head and chorax
together, first flagellomere about half head height, 1.5 x
second flagellomere. Palpus dark brown. Mesepisternal
suture only indicated near posterior margin. Macrotrichia
on wing membrane denser apically, absent from cell ¢ but
present in apical halt of cell r. Ry less downturned apically
and further from costa than in male. Abdomen depressed
with large ovipositor (fig. 26), curved golden hairs on ster-
nite 8, which has elongate apical processes and cerci short
ovoid and brownish. Wing length 4.2-4.3 mm.

Etymology — The species is named for Paul Freeman,
to acknowledge his contribution to knowledge of this
genus. This species was mentioned but not described
by him as the only specimen then available was dama-

ged.

Chiletricha dureti n. sp.
(figs. 35-36)

Type material — Holotype @, Chile, Linares, Fundo
Molcho, 11-21.xi.1965, L.E. Peira (MNHN).
Paratypes : 1 Q, Argentina, Neuquén, Pucard, Parque
Nacional Lanin, 15.xi.1973; 1 @, same locality,
23.xi.1971, J.P Duret (MNHN).

Description — Female. Head light grey dusted. Antenna
entirely brownish grey, about 1.3 x head and thorax toge-
ther; first flagellomere less than half head height, 1.3 x
second flagellomere. Palpus brownish yellow.

Tharax grey dusted with four brown stripes berween
rows of setae on mesoscutum, more obvious than in free-

Figures 21-24

Chiletricha species, genitalia. — 21, €. marginata (Edwards), dorsal view. -
22-24, dorsal view of left gonostylus (after Freeman, 1951, seminuda
slightly revised). — 22, €. seminuda (Freeman). — 23, C. nudicostalis
(Freeman). - 24. C. equalis (Freeman). gs, gonostylus.

mant: two long brown stripes from fore margin either side
of acrostichal row, not reaching scutellum; lateral stripes,
external to dorsocentral rows, begin behind humeral arca
and reach scutellum.

Mesepisternal suture faintly indicated except near poste-
rior margin. Metepisternum with short pale hairs.

Legs yellow, hind coxa greyish basally.

Wing (fig. 36) clear with sparse macrotrichia distributed
similarly to freemani, absent from cell ¢, basal cell and bases
of other cells; setae absent from Rs (or only on apical part),
present to base of Ry and M, ,, absent from ta, tb, base of
CuA, and base of veins of posterior fork. Rs well developed,
nearly straight, about 2.5-3.5 x ta, so that Rs is well remo-
ved from R basally and from costa apically; costa ending
precisely at tip of Rs. Crossvein ta diagonally basad; tb lon-
ger than base of CuA|. Haltere yellow.

Abdowmen shining black, thinly grey dusted similar to
freemani; sternite 8 with long curved golden hairs, its apical
processes short as in most other species (not elongate as in
freemani) (fig. 35).

Wing length 4.3-4.4 mm.

Male. Unknown.

Etymology — This species is named for José Pedro

Duret, to acknowledge his contribution to knowledge
of South American Sciaroidea.

Chiletricha penae n. sp.
(figs. 37, 39-41)

Type material — Holotype &, Chile, Santiago, Cerro
el Roble, 28-31xii.1963, L.E. Peiia (MNHN).
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Description — Male. Head grey dusted. Antenna with pedi-
cel and base of first flagellomere yellow, the latter about 1.3
x as long as second flagellomere. Palpus brown.

Thorax uniformly grey dusted. Mesepisternal suture
represented by a shining ridge, not reaching fore margin.

Legs yellow including coxae.

Wing (fig. 37) clear, radial veins brown; macrotrichia
sparsely distributed on membrane, absent from cell ¢, pre-
sent in apical two-thirds of cell rj; basal cell and base of other
cells bare; Rs, ta, th, base of My, ,, bases of other veins and
stem of posterior fork bare. Rs diagonal, nearly twice as long
as ta; tb about 1.5 x base of CuA}; Ry as nudicostalis; costa
extended 0.2 distance from Rs to M. Haltere yellow, brow-
nish on knob.

Abdomen shining black, thinly dusted. Genitalia (figs.
39-41): gonostylus (fig. 40) with broad elongate blunt-
ended lateral lobe and short internal spinose lobe, resem-
bling equalis. Tergite 9 (fig. 41), however, has a slender api-
cal lobe with a short comb of spines apically (this lobe broa-
dened with longer spines in equalis).

Wing length 4.1 mm.

Female. Unknown.

Etymology — This species is named for Luis E. Pefa,
who collected this and several other species of this
genus.

Chiletricha spinulosa n. sp.
(figs. 1, 31-32, 38, 42-45)

Type material — Holotype &, Chile, Curicé, El
Coigual, 20-26.1.1964, L.E. Penia (MNHN).
Paratypes : 1 @, darta as holotype; 1Q, Chile, Nuble,
Cordillera Chilldn, 11.1980, L.E. Peia (MNHN).

Description — Male. Head slightly shining, grey dusted.
Antenna relatively short, about 2.7 x head and thorax toge-
ther. Pedicel and base of first flagellomere brownish yellow,
rest dark brown. Palpus yellow.

Thorax slightly shining, grey dusted, with bristling as
other species. Mediotergite more strongly shining, espe-
cially on apical part. Mesepisternal suture indistinct.

Legs including coxae yellow.

Wing (fig. 38) clear, radial veins not much darker than
others, with macrotrichia on most of membrane, absent
from cell ¢, base only of cell r; and other cells, a few in api-
cal part of basal cell (on the seam representing the base of
M). Rs and ta with some setae near their junction, otherwise
bare; tb, base of CuA,, stem of posterior fork and base of its
branches bare. Rs nearly twice as long as ta, tb almost 3 x as
long as base of CuA,;. Rs downturned apically, but not close
to costa. Costa extends 0.2 distance from Ry to M. Haltere
yellow.

118

Abdomen shining black. Genicalia (figs. 42-44) broad
and spherical with yellowish appendages. Tergite 9 (fig. 44)
with median bridge broader than in other Chilerricha spe-
cies; lateral lobe expanded, apical lobe shorter than in other
species and apically expanded into two broad lobes, each
bearing many internal spinules on apical margins (fig. 45).
Gonostylus strap shaped, bristly at tip, without spinose
internal lobe; dorsal and ventral expansions of gonocoxites
above and below gonostylus.

Wing length 4.5 mm.

Female. Similar to male, but Rs and ta practically bare;
considered to be this species rather than nudicostalis because
of short setae on Rg. Head and thorax uniformly grey dus-
ted. Antenna entirely grey except for apical margin of pedi-
cel and base of first flagellomere yellowish; antenna about
1.25 x head and thorax together, proportionately shorter
and more slender than in male, first flagellomere about half
head height. Legs and haltere yellow, coxae with grey dus-
ting externally. Abdomen more thinly dusted and disdnetdy
shining black. Ovipositor structure (figs. 31-32) very like

\ 26

Figures 25-26

Chiletricha species, female genitalia, lateral view of ovipositor and segment
7 {enclosing spermathecac). - 25, C. seminuda (Freeman). — 26, C. freemani
1. sp. sp, spermatheca; st, sernite; ¢, tergite.
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Figures 27-28
Chiletricha species, wings. — 27, C. nudicostalis (Freeman). — 28, C. equalis
(Freeman).

that of seminuda, but small differences in proportion of
parts and internal processes of lobes of sternite 8 more
weakly setose. Wing length 4.6-4.7 mm.

Etymology — The specific name refers to the spinules
on the lobes of tergite 9, in contrast to the spines
found in most species of the genus.

Genus ANISOTRICHA n. gen.

Type-species : Heterotricha novaezealundiae Tounoir, 1927, by present desi-
gnation.

Description (F) — Head with cyes sparsely pubescent, as
widely separated on frons as distance between outer ocelli,
but upper part appearing produced a little towards its fellow
because ot stcrong emargination of eyes above antennae.
Median ocellus slightly in front, outer ocelli about their dia-
meter from eye margins. Antenna more than 2 x as long as
head and thorax, with long slender flagellomeres. Short
setac on facial prominence. Proboscis short with slender
palpus, a little longer than head with last palpomere almost
as long as two preceding together.

Thorax with bi-triserial acrostichals, pluriserial dorso-
centrals and irregularly distributed long yellow bristling on
sides similar to other members of Group. Chaetotaxy of
pleura as Chiletricha in bare laterotergite and presence of
short hairs on metepisternum. Mesepisternal suture distinct
posteriorly, upturned and fading anteriorly. Mesepimeron
vertical, constricted at angle of katepisternum, level with
lower margin of laterotergite and deflected below to base of
mid coxa. Mediotergite with phragma enlarged as in
Chiletricha but less arched above (examined in Palmer Road

specimen, fig. 100).

Legs slender, with empodium vety small, only about half
as long as claws.

Wing (fig. 47) with membrane largely covered with
macrotrichia. Vein Sc setose; sc-r absent. Venation similar to
Heterotricha but Rs longer than ta and originating basad of
junction of ta with M and tb; tb more strongly basad and
parallel with costa than in Chiletricha and posterior fork ori-
ginating more basally as in Heterotricha. Costa extending
more than half distance from Rg to M.

Male with tergite 9 short and transverse without any
apical prolongation or processes, leaving most of genitalia
exposed dorsally. Gonostylus with emarginate outer and
lobed inner margin. Gonocoxites on each side bearing a rib-
bon-shaped process arising immediately external to base of
gonostylus.

Female unknown.

Etymology — The generic name both has a Greek deri-
vation with an equivalent meaning to Heterorricha and

is also based on the name of the type locality of
Aniseed Valley.

Discussion — Anisotricha is based on a single species,
described from a single male. Further males have been
collected recently and Mathias Jaschhof forwarded one
of these to me. The third male examined is in poor
condition (with genitalia missing) and it is uncertain
whether it is conspecific. Although Anisorricha has
most structural characrers in common with the South
American species referred to Chiletricha, it is conside-
red generically distinct because of the genital charac-
ters in which Chiletricha shows more resemblance to
Rhynchoheterotricha. The male genitalia of the holo-
type (figured by Tonnoir & Edwards, 1927) are not
refigured here because the preparation was in unsatis-
factory condition when examined, but the Buller spe-
cimen has enabled the structural characters to be
confirmed.

Anisotricha novaezealandiae (Tonnoir) comb. n.
(fig. 47)

Heterotricha novaezealandiae Tonnoir in Tonnoir & Ldwards, 1927 : 771,
fig. 22 (wing), fig. 231 (O genitalia).

Material examined — Holotype P, New Zealand,
South Island, Nelson, Aniseed Valley, A. Tonnoir
(CINZ). 1 P, New Zealand, North Island, Buller, St.
Arnaud, in mixed mature Nothofagus forest, 700 m,
11-18.i.1991, Malaise trap, L. Nelson (author’s collec-
tion); 1 P (congeneric but not certainly conspecific),
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New Zecaland, Palmer Road Springs Junction,
11.xi.1974, PM. Johns (MNHN).

Description — Holotype male. Head and body shining
black, thinly grey dusted. Antenna dark brown with first
two flagellomeres yellowish. Legs and halteres yellow; tro-
chanters, tips of hind femora and tibiae dark, tarsi brow-
nish. Genitalia dark brown with the ribbon shaped pro-
cesses pale. Tergite 9 less than half length of gonocoxites,
broadest laterally, emarginate on anterior edge, produced a
little medially on posterior margin, otherwise simple in
structure. Gonostylus with concave outer margin, inner
margin produced into two blunt digitate lobes, the apical of
these longer; a long curved apically pointed ribbon shaped
dorso-internal process set on gonocoxites (apparently of
gonocoxal origin) at base of each gonostylus. Wing (fig. 47)
length 3.5 mm.
Female. Unknown.

Genus RHYNCHOHETEROTRICHA Freeman

Rhynchoheterotricha Freeman, 1960: 75. Type-specics : R stuckenbergar
Freeman, 1960 : 77, by original designation.

Description (G) — Head with eyes slightly emarginate, but
not produced dorsomedially, more widely separated above
than below antenna, with very short sparse pubescence.
Ocelli close together, outer more than twice their diameter
from eye margin. Antenna very long and slender, about two-
thirds body length, with first flagellomere 1.5 x long as
second. Lower part of face greatly elongated, forming a
slender “proboscis” as long as tront tibia. Small mouthparts
including short palpus carried ac tip of this projection.

Thorax with pleura bare except prothorax and metepis-
ternum, which has short hairs. Posterior part of mesepister-
nal suture present, extended less distinctly in front.
Katepisternum angled behind, mesepimeron constricted
behind it. Mediotergite with phragma enlarged as in
Chiletricha.

Wing membrane with complete covering of microtri-
chia, devoid of macrotrichia but setae present on the veins.
Vein Sc ending free; sc-r weak, situated before level of base
of CuA,. Rs subequal to ta; both are diagonal with Rs origi-
nating at same level as junction of ta with M. Costa produ-
ced a short distance beyond tip of Rs, which is downturned
apically, but not approximated to costa after tip of R;.

Male tergite 9 short and broad wich two pairs of apically
spinose processes on apical margin. Gonostylus simple.

Female unknown.

Discussion — The formation of the elongate “probos-
cis” in consisting mainly of an elongation of the head
only resembles Gnoriste Meigen (Mycetophilidae,
Gnoristinae) among those Sciaroidea that have this
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Figures 29-32

Chiletricha species, female genitalia. - 29-30, C. equalis (Freeman). - 31-
32, C spinulosa n. sp.. — 29, 31, dorsal view of tergites 8-10 and cerci. —
30, 32, ventral view of sternites 8 and 9. s, sternite; ¢, tergite.

type of adaptation to feeding at flowers. Some genera
of Sciaridae (especially Eugnoriste Coquillett) have the
head partly extended but not forming the greater part
of the proboscis. In other such Sciaroidea with an
elongate proboscis (Lygistorrhinidae and some
Keroplatidae) the mouthparts themselves are variously
developed to form the greater part of the proboscis.
The only known species of Rhynchobeterotricha was
recorded as visiting Erica flowers, the only biological
information yet published on any member of this

Group.

Rhynchobeterotricha stuckenbergae Freeman
(figs. 16, 48, 50-51)

Rhyncheheterotricha stuckenbergae Freeman, 1960 : 77.

Material examined — Paratypes : 1 &', South Africa,
W. Cape Prov., Du Toits Kloof, Pearl. dist. 27.ix.1959,
on Erica species, P J. Stuckenberg; 1 G, South Africa,
Cape Prov., Worcester, ix.1938, R E. Turner
(BMNH).

Description — Male. Head (fig. 48), antenna, proboscis and
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Figures 33-34
Chilerricha freemani n. sp., male genicalia. — 33, dorsal view with tergite 9
and cerci removed. — 34, tergite 9 and cerci.

body entirely dark, grey dusted, but abdomen more shining
black. Legs brownish yellow. Haltere pale yellow. Bristling
of body and coxae pale, setae and setulae of femora, tibiae
and rarsi dark. Antenna with first flagellomere a little more
than height of head without proboscis. Face above probos-
cis bare but facial part of proboscis bears short pale hairs.
Wing, tig. 16. Setae absent on Rs, ta, base ofCuA] . stem of
posterior fork and bases of veins of posterior fork. Male
genitalia, figs. 50-51.
Wing length 4 mm.

Female. Unknown.

Discussion — In addition to the paratypes examined,
only the holotype (data as first paratype, in the Natal
Museum, South Africa) is known.

Genus NEPALETRICHA n. gen.

Type-species : Nepaletricha mystica, n. sp., by present designation.

Description (F) — Head with eyes produced only a little
towards each other dorsally, widely separated by greater than
width of ocellar rubercle. Outer ocellus less than its diame-
ter from eye margin. Antenna slender, longer than head and
thorax, with scape and pedicel adpressed to head; first fla-
gellomere very elongate. nearly as long as next two flagello-

meres together. Face bare. Proboscis a third head height; pal-
pus slender, as long as head.

Thorax with uniserial acrostichal and dorsocentral rows;
two pairs of scurellars; some strong intraalars. Pleura (except
prothorax) and mediotergite entirely bare. Mesepisternal
suture distinct, transverse; upper part of katepisternum
below this suture constricted and depressed. Mesepimeron
vertical, scrongly narrowed below. Laterotergite only slightly
convex. Mediotergite with phragma enlarged below (expo-
sed in holotype as abdomen had been removed).

Legs long and slender. Tibiae about 1.5 x their femora,
tibial spurs on tibiae 2-3 subequal, more than wwice apical
tibial width in length. Legs weakly bristled throughout;
bristling on tibiae and tarsi a little longer than leg width.

Wing (fig. 52) broad, with macrotrichia scattered over
whole membrane. Vein Sc long, reaching halfway to tip of
R, but ending free; sc-r absent. R, ends at 0.7 wing length;
Ry basally parallel with R}, ending near wing tip; costa
extends halfway from Rg to M. Crossvein ta very short,
almost vertical, stalk of median fork about as long as the
fork; basal parc of M faintly indicated; tb extends diagonally
basad, meeting M;+CuA, about its length from base of pos-
terior fork; CuA, basally diverging gently from CuA,, then
sharply downturned. Setae long on costa and radial veins,
shorter on Sc, stalk of median fork and fork veins; ra, tb,
base of CuA; and CuA before fork bare.

Abdomen relatively short and thick with broad rectangu-
lar tergites and sternites; segment 7 only a litde shorter than
6; segment 8 shorter and contracted into 7.

Male genitalia with tergite 9 broadly rounded, with a
slender bare process on each side of apical margin, cerci
enclosed within it. Gonostylus apically curved with a termi-
nal spine and with a basal internal [obe bearing long setac

Figures 35-36
Chiletricha durets n. sp., female. ~ 35, lateral view of genitalia. — 36, wing,.
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Figures 37-38
Chiletricha species, wings. — 37, C. penae n. sp. = 38, C. spinudosa n. sp.

apically; flanked below by a pair of blunt gonocoxal lobes on
each side of medial emargination of gonocoxites.
Female unknown.

Etymology — The generic name is based on occurrence
in Nepal and relationship with the Heterotricha
Group.

Discussion — This genus is described for a single spe-
cies from Nepal, known from a single male. This is
very distinct from other known species in structure of
genitalia, although with some characters in common
with the following genus Kenyatricha (e.g. gonocoxites
with setose lobes adjacent to gonostylus) and the wing
venation (especially ta reduced, bringing radius and
media into close proximity).

Nepaletricha mystica n. sp.
(figs. 52, 54-55)

Type material — Holotype &, Nepal, 27°57’'N
84059’E, Malaise crap 5.10, 100, 30.v.1967
(Canadian Nepal Expedition: glued to side of a pin, the

legs distorted due to previous preservation in alcohol)

(MNHN).

Description — Male. Head dark brown, thinly grey dusted
with dark bristling. Scape light brown, antenna otherwise
light dull yellowish. Proboscis and palpus brown; proboscis
a third head height; palpus slender, as long as head.

Thorax slightly shining brown with yellowish humeral
area and sutures. Mesoscutum with narrow dark furrows
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along acrostichal and dorsocentral rows (most setae broken
off from holotype).

Legs long and slender, uniformly dark brownish yellow
with coxae more brownish.

Wing (fig. 52) broad, slightly brownish. Haltere yellow.

Abdomen slightly shining dark brown with long dark
bristling uniformly discributed. Genitalia (figs. 54-55)
short, more or less spherical, brownish yellow.

Wing length 4.1 mm, body length 3.3 mm.

Female. Unknown.

Etymology — The specific name refers to another
secret of the Himalayas, revealed by the Canadian
Expedition, showing that the Hezerotricha group exists
on the borders of the Oriental Region.

Genus KENYATRICHA n. gen.

Type-species : Kenyatricha elgon n. sp., by present designation.

Description (F') — Head with eyes reniform around bases of
antennae, produced a little towards each other dorsally, the
inner edge level with outer ocellus, which is less than its
width from eye margin. Scape and pedicel short, subequal,

Figures 39-41

Chiletricha penae n. sp.. male genitalia. — 39, doysal view without tergite 9
and cerci. — 40, internal view of left gonostylus. — 41, dorsal view of tergite
9 and cerci.
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Figures 42-45

Chiletricha spinulosa n. sp., male genitalia. — 42, dorsal view without tergite V and cerci. — 43, external view of right gonostylus, to show accessory gonocoxal
lobes. — 44, dorsal view of tergice 9 and cerci. — 45, internal view of left lobe of tergite 9. gs, gonostylus.

adpressed to head; flagellum elongate with long slender fla-
gellomeres [based on K. mulanje]. A group of strong down-
turned setae on facial prominence above mouth margin.
Proboscis short. simple; palpus long, slender.

Thorax with irregular rows of acrostichal, dorsocentral
and lateral setac on mesoscutum. Mesepisternal suture dis-
tinct, curved upwards posteriorly. Katepisternum tounded
below. Mesepimeron strongly narrowed below. Laterotergite
flat or only slightly bulging below. Pleura (except prothorax)
and mediotergite entirely bare. Mediotergite with phragma
enlarged (visible in situ in holotype of K. elgon).

Legs long, slender, with long setae on coxae and below
femora. Tibiae 1.5 x femora, with short bristling only sube-
qual to tibial width. All tarsi wich an irregular series of
strong setae, a little longer than tarsal width, below.

Wing with macrotrichia over most of membrane,
though largely absent from basal chird to half of wing. Vein
Sc ends free level with base of Rs; sc-r absent. R, ends at 0.7-
0.75 wing length; Ry parallel with it basally, but downtur-
ned apically and ending near wing tip. Costa extends a third
distance from Rs to M. Crossvein ta oblirerated; base of M
very faint; tb and M, ,, meer at junction with Rs and Rs; tb
diagonal, parallel or converging with R basally. Vein Sc bare;
fork veins, m-stalk and tb with short serae, Rs and base of

CuA, bare.

Abdomen elongate, laterally compressed.

Male genitalia: tergite 9 emarginate medially, on each
side an apically setose lobe; gonocoxites emarginate ven-
trally, with one or two setose lobes apically, situated ventral
to gonostylus, which is setose basally with a flattened asetose
lobe apically.

Female unknown.

Etymology — The generic name is based on occurrence
of the type-species in Kenya and relationship with the
Heterotricha Group.

Discussion — As discussed under Nepaletricha, this
genus is closest to it in structure of genitalia and wing
venation, crossvein ta being further reduced. The two
included species differ strongly from each other in
most aspects of genital structure and may deserve sub-
generic rank, but they are considered to represent a
monophyletic group. Their type localities are rather
widely separated Afrotropical montane habitats and it
is possible that the genus is distributed elsewhere on
the East African mountains.
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Figures 46-47
Wings. — 46. Chiletricha freemani n. sp. — 47, Anisotricha novaczealandiac
(Tonnoir).

Kenyatricha elgon n. sp.
(figs. 53, 56-58)

Type material — Holotype &, Kenya, Mount Elgon
(site 7), 2280 m, 7.ix.1984, Ficus sp., D. Lachaise
(MNHN).

Description — Male. Head dark brown, with dark bristling.
Scape and pedicel dark yellowish brown, [flagellum of both
antennae missing in holotype]. Proboscis short; palpus long,
slender, yellow.

Thorax entirely shining dark brown; [dorsal sctae, inclu-
ding 2 pairs of scutellars are broken off in holotype].

Legs long, slender, entirely yellow with dark bristling,

Wing (fig. 53) light vellowish brown, with macrotrichia
over most of membrane, though largely absent from basal
third. Crossvein tb diagonal, almost converging with R
basally, longer than base of CuA,. Costa and radial veins
with long setulae. Haltere with long slender stem, light
brown.

Abdomen shining dark brown, with long dark bristling
uniformly discributed; laterally compressed with segments
6-8 broadened, segments 7 and 8 progressively shorter and
contracted. Genitalia (figs. 56-58) also shining dark brown
except yellowish appendages; tergite 9 with setose lobes
broad apically, rergite also produced to a point laterally;
gonocoxites with short medial process and two setose lobes
ventral to gonostylus.

Wing length 4.0 mm.

Female. Unknown.

Etymology — The specific name is the type-locality, a
noun in apposition.
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Kenyatricha mulanje n. sp.
(figs. 59-63)

Type material — Holotype &, Malawi, “Monts
Mulanje”, Lichenya Hut, 1840 m, 7.xii.1982, Y
Cambefort (MNHN). Paratype : 1 P, same data as holo-
type.

Description — Male. Head. Antenna dark with short pale
hairs on flagellum, which is long and slender, nearly as long
as body: first flagellomere longer than head. Proboscis and
palpus dark brown.

Thorax slightly shining dark brown, grey dusted, with
irregularly biserial rows of acrostichals and dorsocentrals,
relatively short and pale yellowish, becoming longer poste-
riorly: long yellowish setae on sides of mesoscutum, on scu-
tellum and prothorax.

Legs long, slender, yellow, with pale setae on coxae and
femora, dark setulae on tibiae and rarsi.

Wing (fig. 63) clear, with costa and radial veins (except
Rs), tb and base of CuA, before junction with tb dark
brown, other veins yellowish. Macrotrichia absent from
basal half of wing, including all of cell ¢, basal parts of cells

Figures 48-49
Lateral view of heads. — 48, Rhynchoheterotricha stuckenbergae Freeman. —
49, Heterorricha takkae n. sp.
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Figures 50-51
Rhynchobeterotricha stuckenbergae Freeman, male geniralia. — 50, dorsal
view. — 51, lateral view of gonostylus.

r; and rq, basal cell, basal half of other cells and all of wing
behind CuA,. Stem of median fork a lictle longer than fork.
Vein tb diagonal, in line with Rs. CuA as in K. elgon except
that base before tb is a little longer than tb (distinctly shor-
ter in K. elgon). Haltere brown, with yellow stem.

Abdomen slightly shining dark brown, grey dusted, clo-
thed with moderately long pale setae. Geniralia (figs. 59-62)
dark brown; tergite 9 (fig. 62) with short curved setose
lobes; gonostylus (fig. 61) simple, broad and setose basally,
with a flatcened apical lobe; a curved strongly setose lobe
articulating with gonocoxites ventral to it.

Wing length 4.1-4.4 mm.

Female. Unknown.

Etymology — The specific name is the type-locality, a
noun in apposition.

Genus SCIAROSOMA n. gen.

Type-species : Sciarosoma borealis n. sp.. by presenc designation.

Description (G) — Head. Eyes broadly emarginate above
antennal bases, more widely separated above than antennal
diameter. Ocelli with median a little in front, outer less than
its diameter from eye margin. Antenna with scape and pedi-
cel short; flagellomeres elongate, covered with long hairs.
Proboscis short, simple, with palpus reladvely short, less
than half head height, with three palpomeres subequal in
length, basal thicker.

Thorax. Mesoscurum with long setae: biserial acrosti-
chals, pluriserial dorsocentrals and many long lateral setae;
prothorax also with long setae. Scutellum with many short
setae. Pleura {except prothorax) and mediotergite bare. A
distinct transverse suture separating anepisternum and kate-
pisternum. Midpleural pit absent. Katepisternum large,

broadly triangular below; mesepimeron strongly narrowed
below, constricted around its posterior margin and narrowly
deflected to reach mid coxa. Mediotergite with phragma
projecting strongly into base of abdomen (fig. 67).

Legs slender, with long pale setae on coxae and ventral
margins of femora; legs otherwise covered with short dark
sctulae. Tibial spurs 2.5 x apical tibial width; tibial setulae
long and dense, stronger setac shorter than tibial diameter;
rows of stronger anteroventral and posteroventral setae pre-
sent on tarsi. Claws small, empodium shorter.

Wing (fig. 64) with macrotrichia over most of mem-
brane except basal cell, which only has a few near its apical
margin; setac on most veins, except Sc and Rs, as in
Sciaropora. Vein Sc free, ending faintly near level of base of
Rs; sc-r absent. Rs vertical. R, long, ending level with the tip
ot CuA,. Ry downcurved apically, ending just beyond wing
tip; costa extends a short distance towards M. Crossvein ta
distinctly longer than Rs, directed strongly basad, almost in
line with R; and tb, basal cell consequently narrow. Stalk of
median fork about two-thirds length of its fork. Veins of
posterior tork close together basally, base of CuA, before
junction with b very short.

Abdomen clongate and slender, broadly inserted on tho-
rax.

Male genitalia: tergite 9 relatively short, almost band-
like, setose, with cerci projecting beyond it (see comments
below). Gonocoxites wide, setose with small apical appen-
dages on ventral margin. Gonostylus comprising two sepa-
rate setose lobes, articulating with each other and lateral
margin of gonocoxites. Aedeagal complex with parameres
broadly fused with gonocoxal apodemes.

Female unknown.

Etymology — The generic name, coined by R.
Viisinen and T. Saigusa, indicates some resemblance
in body structure to Sciaridae.

Discussion — This genus, like Sciaropora described
below, differs from other members of this Group with
bare pleura by Rs being shorter than ta and vertical in
position, while ta is directed strongly basad, so the
venation more closely resembles that of Sciaridae. It
resembles other members of the group more in the
upturned slender antennae.

Sciarosoma borealis n. sp.
(figs. 64-67)

Type material — Holotype O, Russia, Karelia, Kivach,
old spruce forest, Malaise trap, 11-17.vi.1991, A.
Polevoi (label in Russian; preserved in alcohol with
genitalia and abdominal segments 2-5 separate, seg-
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Figures 52-53
Wings. — 52, Nepaletricha mystica n. sp. — 53, Kenyatricha elgon n. sp.

ments 6-9 missing) (ZMH). Paratypes : 1 &, Czech
Republic, Bohemia mer., Simava Mts, Kyselovsk les.,
480°42’N, 14°03’E, peat bog, Yellow pan traps, M.
Bartik ¢ ]. Rohdctek; 1 G, Czech Republic, Bohemia
mer., _umava Mts, Novd Hurka, peat bog, 18.v-
16.vi.1999, Malaise trap, M. Bartik & S Kubik

(author’s collection).

Other material (not examined). 1 &, Finland,
Pielisjarvi (=Lieksa), Koli (63°3’N, 28°33’E),
5.vii. 1965, R. Tuomikosk: (ZMH); 1 &, Finland,
Rovaniemi, Pisavaara (66°17°N, 35°5’E), 13.vii.1965,
R. Tuomikoski (Kyushu University collection, Japan); 1
d', Norway, @stmarka Nature Reserve, Tappenberg,
30.v-27.vi.1991, B. Okland (A. Polevoi collection).

Description — Male. Head dark. Antenna all dark; scape and
pedicel short; flagellomeres about 3 x as long as broad, cove-
red with long pale hairs. Palpus slender, datk grey.

Thorax shining dark grey with all hairs and setae whitish.
Mesoscutum shining without distince stripes, with long pale
setac: biserial acrostichals, pluriserial dorsocentrals and
many long lateral setae; prothorax also with long pale setae.

Legs yellow with long pale setae on coxae and ventral
margins of femora; legs otherwise covered with short dark
setulae. Tibial spurs yellow, 2.5 x apical tibial width.

Wing (fig. 64) clear, slightly yellowish, with macrotri-
chia over most of membrane. Haltere with stem yellow, dar-
ker grey on knob.

Abdomen entirely dark grey with pale setae. Genitalia
(figs. 65-60) yellowish. Tergite 9 (fig. 66) simple, very short

and band-like, a little emarginate medially. Gonocoxites
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bearing three pairs of blunt ventral apical appendages, a
slightly curved narrow submedial, a broader less sclerotised
appendage lateral to this and a short process laterally below
gonostylus. Gonostylus (fig. 65) comprising two separately
articulating setose lobes, dorsal one with an apical tooth,
ventral blunt-tipped.

Wing length 4.0 mm, width 1.5 mm.

Female. Unknown.

Etymology — The specific name refers to the mainly
boreal distribution of the known specimens.

Discussion — Both the above Finnish specimens were
netted in old boreal coniferous forests with good quan-
tities of dead wood and lignicolous fungi. Tuomikoski
(1966a) stated that A.W. Mikkola had collected two
males of a probable Heterotricha species at the end of
vi.1964 in Finland at Sotkamo, Aarreniemi but the
whereabouts of these specimens is unknown. The
Norwegian specimen was collected with a trunk-win-
dow trap mounted on a fruiting body of Fomitopsis
pinicola on a dead spruce (Picea abies) (B. Qkland,
pers. comm. to A. Polevoi).

Figures 54-55
Nf])/z]ftric/m mystica n. sp., male genitalia. — 54, ventral view of gonocoxites
and gonostylus (tergite 9 and cerci removed). — 55, dorsal view of tergite 9
(cerci beneath i situ).
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Figures 56-58

Kenyatricha elgon n. sp., male geniralia. — 56, dorsal view of gonocoxites and gonostylus with tergite 9 and cerci removed, - 57, ventral view of sternal pro-
cess of gonocoxites. — 58, tergite 9 with cerci separated above. gs, gonostylus; gx, gonocoxal lohe.

Genus SCIAROPOTA n. gen.

Type-species : S. japonica n. sp., by present designation.

Description (T') — Head ovoid. Eye broadly and deeply
emarginate above antennal base, but not extended dorsally,
with short scattered hairs. Three ocelli, outer less than its
diameter from the eye margin. Antenna with 2+14 seg-
ments, relatively stout and porrect; flagellum stour with +
quadrate flagellomeres, the last three progressively more
tapered. Proboscis short and simple; palpus slender.

Thorax with short bristling on mesoscutum, scutellum
and procpisternum, but acrostichal, dorsocentral and subla-
teral series on mesoscutum not clearly differentiated. Pleura
(except prothorax) and mediotergite bare. A well-marked
transverse suture dividing anepisternum from katepister-
num, which is very large and almost triangular. Midpleural
pit absent. Mesepimeron constricted in middle, but not
much narrowed below, where it is in contact with upper cor-
ner of mid coxa. Laterotergite slightly bulging.
Metepisternum irregularly rectangular, anterior margin
parallel with mid coxa; hind margin convergent with it, so
that it is two-thirds its dorsal length ventrally. Scutellum
rather short and not much projecting. Mediotergite with
phragma weakly developed, small and hardly projecting
into abdomen.

Legs with coxae stout and relatively short, femora stout,
tibiae relatively stout and dilated, longer than first tarso-
meres; uniform irregular setulae on all parcs; series of short
tibial setulae, shorter than tibial diameter. Claws wich small
ventral tooth near base.

Wing broad, bearing macrotrichia over most of mem-
brane. Vein Sc abbreviated but ending well beyond base of
Rs, sc-r absent. Veins C, R and its branches and CuA, stron-
ger than other veins. Vein R, strongly curved apically and
costal cell much broader than in other genera of this Group.
R, absent. Costa slightly produced beyond tip of Rs.
Branches of posterior fork arising separately. Vein An; abbreviated.

Abdomen broadly inserted on thorax; sternites well deve-
loped without fold lines.

Male. Tergite 8 narrowed, tergite 9 small and rectangu-
lar, produced medially. Gonostylus deeply bilobed, ventral
setose process articulating with ventral margin of gono-
coxites. Aedeagal complex with parameres well developed
and fused with gonocoxal apodemes basally.

Female unknown.

Etymology — The generic name coined by R. Viisinen
and T. Saigusa (literally from the Greck = phantom

drinker) refers to resemblance to Sciaridae.

Discussion — Only the type-species has been exami-
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Figures 59-62

Kenyatricha mulanje n. sp., male genitalia. — 59, venural view. — 60, external view of right gonostylus and accessory lobe of gonocoxites. — 61, internal view
of left gonostylus. — 62, dorsal view of tergite 9 and cerci. gs, gonostylus; gx, gonocoxal lobe.

ned. A second species from Taiwan is known to Prof.
T. Saigusa (pers. comm. to R. Viisinen). The remarks
under Sciarosoma about differences from other genera
apply, this genus differing strongly from all other
genera described here in the more robust form, thora-
cic and antennal strucrure.

Sciaropota japonica n. sp.
(figs. 68-71)

Type material — Holotype O, Japan, Honshu,
Nagano, Misuzuko, 20.viii.1962, K. Hara (BMNH).

Description — Male. Body, legs and appendages all dark
brown to black, thinly dusted, with all bristling brownish
yellow, only tibial spurs yellow.

Head dark, with short bristling. Antenna about as long
as head and thorax together. Proboscis short and dark, pal-
pus slender and dark.

Thorax dark brown, subshining, with short bristling on
mesoscutum, scutellum and proepisternum.

Legs dark with short dark setulae irregularly distributed;
tibial setae short, only up to a quarter tibial width in length,
series of stronger setae on apical margin of tibiae. Tibial
spurs pale yellow, on fore tibia 1.5 x and on other tibiae
twice apical tibial width. First rarsomere of fore leg two-
thirds its tibia in length, of other legs 0.6 their tibia in
length.

Wing (fig. 69) broad, yellowish with darker yellow
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veins, costa and radial veins browner. Macrotrichia over
most of membrane except basal part. All veins setose except
on basal partand h, Sc, stem of posterior fork and An; Vein
R, ends at two-thirds wing length, R5 downrturned apically.
Rs short, verrical, ta about twice its length. Median fork
only a little longer than its stem. Haltere black, paler basally.

Abdomen including genitalia entirely dark, subshining
with short setae; all pregenital segments with tergite and
sternite well developed, segments 2-4 subequal, 5-8 pro-
gressively shorter; tergite 8 narrowed medially, about a third
length of tergite 9, sternite 8 twice as long in middle. Tergite
9 (fig. 71) short, broad, setose, with median protuberance.
Gonocoxites broad and setose, medially emarginate.
Gonostylus (fig. 70) deeply bilobed, dorsal lobe pointed
apically, ventral lobe rounded and setose.

Wing length 4.0-4.2 mm, maximum width 1.8 mm;
body length 6 mm, hind leg length 5.5 mm.

Female. Unknown.

Etymology — The specific name indicates occurrence
in Japan.

Genus PTEROGYMNUS Freeman

Prerogymnus Freeman, 1951 : 11. lype-species: Prerogymnus c'/ongﬂtm
Freeman, 1951 : 12, by monotypy.

Description (F'Q) — Head small, dorsally flatcened. Eyes
large, strongly emarginate above, diverging strongly from
level of insertion of antennae and twice as wide apart above
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Figures 63-64
Wings. — 63, Kenyatricha mudanje n. sp. — 64, Sciarosom horealis n. sp.

antennac as below. Three ocelli, the median set a litde in
front of the outer, which are separated from eyes by about
their own diameter or less. Face with rounded densely setose
protuberance. Antenna upturned with 2 + 14 segments;
scape and pedicel short, adpressed to frons, flagellomeres
elongate. Proboscis short, simple. Palpus with short palpiger
and three longer palpomeres.

Thorax with prothorax reduced in conjunction with
elongate fore coxa. Mesoscutum compressed, strongly hum-
ped behind head, with sparse bristling on dorsum and pro-
notal lobes. Pleural structure similar to Heterotricha Group
bur midpleural pit absent. Pleura (other than prothorax)
bare except for short hairs on metepisternum. Mesepisternal
suture is complete and transverse. Katepisternum with
straight anterior edge, rounded posteriorly. Laterotergite is
slightly convex. Mediotergite bare, with phragma small and
ventrally directed, not projecting into abdomen.

Legs slender with fore coxa very elongate. Fore and hind
tibiae bearing a-d and p-d series of short setae, on apical half
of fore tibia and apical two-thirds of hind tibia, those on
fore tibia spinose. Pulvilli absent, empodium very short and
broad, much shorter than simple claws.

Wing (fig. 72) with macrottichia absent, but with uni-
form microtrichia on membrane. Vein Sc long, reaching
costa; sc-r absent. Vein Ry present, ending in R, to form
elongate radial cell. Rs longer than ta. Median fork broad,
its branches diverging. Venation otherwise as in Heterotricha
Group. Costa extends more than half distance from Rs to
M;, Rs downturned apically but distant from costa.

Abdomen slender, with sclerites of segments 1-8 in male
and 1-7 in female normally developed.

Male tergite 9 simply bilobed apically, gonocoxites with
broadly rounded lateral lobes; small simple gonostyli are set
internally to these lobes.

Female sternite 8 deeply bilobed as in Hezerorricha
Group; cercus elongate, two segmented.

Prerogymnus elongatus Freeman
(figs. 71-77)

Prerogymnus elongatus Freeman, 1951: 12.

Material examined — Holotype @, Chile, Llanquihue
prov., Casa Pangue, 4-10.xii.19206, £ & M. Edwards
(BMNH). 1 &, Chile, Osorno prov., Osorno, N. W.
Volcan, 22.i.1980, L.E. Pena; 1 O, Argentina,
Neuquén, Pucard, Parque Nacional Lanin, 23.x1.1971,
J.2 Duret; 1 Q, same locality, 5.xi.1972, S. Schajovskoy
(all in J.I> Duret collection, MNHN).

Description — Male. Head shining brownish black. Antenna
with scape and pedicel dark brown; flagellum yellow on two
basal segments, succeeding segments progressively darker.
Antenna much longer than in female, more than twice head
and thorax together, first flagellomere as long as head
height, all flagellomeres with very long hair, especially dor-
sally where length of hairs equals or exceeds half length of
the respective flagellomere.

Thorax shining brownish black. Mesoscutum with weak
sparse short dark bristling, two rows of acrostichals

Figures 65-66
Seiarosoma borealis n. sp., male genitalia. — 65, ventral view of gonocoxites
and gonostyli. — 66, tergite 9 and cerci (after manuscripe by R. Viisinen &

T Saigusa).
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Figures 67-68

Lateral view of thorax. — 67, Sciarosoma borealis u. sp. - 08, Sciaropora japenica n. sp. mes, mesepimeron ;/1/H: phragma.

converging posteriorly. A row of long dark setae on side
margin, from middle of notopleural area to wing base. Also
about four long curved setae in series on each posthumeral
lobe arching over scutellum. Four long scutellars but many
shorter finer setae on hind margin of scutellum below them.
Metepisternum wich short hairs.

Legs yellow, trochanters dark on apical margin, tarsi dar-
kened apically, tibial spurs black.

Wing venation in Argentine male similar to that of
Chilean holotype but Chilean male differs in some respects:
Rs 3 x ta, R; more diagonal and set further from tp of R,
R more approximated to R} near R so that cell r, distinetly
broader basally, cell r, much shorter than cell r,. Haltere yel-
low.

Abdomen all shining brownish black in Chilean male,
apical third of tergites 2-5 yellow in Argentine male.
Genitalia figs. 74-76.

Wing length 4.5-4.6 mm.

Female. Head (fig. 73) and thorax shining brownish
black, mouthparts yellow. Antenna coloured as in male, lon-
ger than head and thorax together but much shorter than in
male. Wing venation of holotype as in fig. 72; the Argentine
female has R, closer to tip of R, and cell | is thus longer and
subequal to cell r,, Rs is longer relative to ta, while Ry is
more parallel to R, basally and closer to costa apically.
Abdomen shining brownish, with segmenrs 2-7 paler yello-
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wish on almost cheir posterior half. Ovipositor with sternite
8 deeply bifurcate, with tapered lobes bearing strong secae
apically. Tergites 8-10 short, simple, quadrate. Cerci articu-
lating with tergite 10 are clongate, two segmented. Wing
length 5 mm.

DISCUSSION

Relationships between taxa of Sciaroidea

The principal venational character shared by the
Heterotricha Group, Pterogymnus and Diadocidia is the
loss of the basal part of M as a sclerotised vein. This
loss is accompanied by the juxtaposition of the cross-
veins linking the radial to the median and the median
to the posterior (cubirtal) sectors of the venation. This
condition, however, is also found in Ditomyiidae and
most Keroplatidae (although the base of M is well
developed in the ground-plan of the latter family). The
orientation of the crossvein linking the median and
posterior sectors, however, differs in these groups. This
crossvein was interpreted by Edwards (1925b) as m-
Cu and Vockeroth in McAlpine ez al. (1981) as bm-cu
but Hennig (1954) believed the anterior branch of the
posterior (cubital) fork to be a fusion of M4 and CuA
and termed it crossvein th. This interpretation was
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Figure 69
Sciarapota japonica n.sp., wing,

based on a postulated evolutionary series in which the
crossvein originated as the petiole of the fork formed
in primitive Diptera by M5 3 and M4+CuA .

In the ground plan of the Bibionomorpha to which
Sciaroidea belongs, crossvein tp (= m-m of McAlpine
et al. 1981), the discal cell and vein M3 are obliterated
so that ta (= r-m of most authors including Edwards)
and tb meet M as crossveins, the base of M remaining
strong. Crossvein tb thus primitively met M vertically,
basad of its junction with ta as it does in Bolitophilidae
(fig. 79, the short vertical vein, which may be oblitera-
ted in some species of Bolitophila, is here considered to
be tb, contrary to the interpretation in fig. 25 of Matile
(op. cir.) where the more strongly sclerotised portion of
M between this vein and ta is labelled as tb) and two
of the three genera of Keroplatidae in which ta is not
obliterated by the radio-medial fusion (Arachnocampa
Skuse and Palacoplatyura Meunier). The base of M is
sclerotised although weak in these groups. In some
Bibionidae tb has become distal to the junction of ta
with M burt in most Sciaroidea, where it is identifiable,
it meets M at or very close to the junction with ta.

Bolitophila has the complete complement of veins
corresponding to the ground plan of the Sciaroidea
(fig. 2) but has An abbreviated and tb is far removed
basad of ta. Arachnocampa possesses sc-r but lacks Ry;
its inclusion in the Keroplatidae was based on larval
characters and Matile (1990) did not cite any adult
characters to indicate the monophyly of the family. A
third genus of Keroplatidae, Asynaphleba Matile, lacks
the radio-medial fusion but has ta and th adjoining,
with the base of M lacking; its position relative to
other Keroplatidae requires clarification, as does that
of Palaeoplatyura. Matile (op. cit.) has postulated that
Arachnocampa represents the sister group of other
Keroplatidae, so the primitive position of ta and tb in
this genus is presumed to be the ground plan condi-
tion of the Keroplatidae.

The basal part of M has become weaker or lost in
most Keroplatidae (fig. 80), although it is present as a
seam in some genera such as Platyura Meigen. Its loss
in the Keroplatidae appears to be connected with the
development of the radio-medial fusion and must be a
convergent condition to the loss of this part of M in
other Sciaroidea.

I concur with Amorim (1991) in supporting the
conclusion of Edwards (1925b) that where the poste-
rior branch of the radius is forked in Bibionomorpha
(other than Pachyneuridae), the intermediate radial
vein is Ry in view of its origin beyond ta (= r-m) and
not R, as interpreted by Vockeroth (1981) and other
authors. R, ; when present in other Nematocera, whe-
ther simple (as in Anisopodidae) or forked (as in
Pachyneuridae), has an origin from Rs basal to this
crossveln.

The venational characters of Sciaroidea are listed in
figure 102, where the plesiomorphous condition
considered to be in the ground plan of the superfamily
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Figures 70-71

Sciaropota japonica n. sp., male genitalia. — 70, dorsal view of gonocoxites
and gonostylus, with tergite 9 and cerci removed. - 71, dorsal view of ter-
gite 9 and cerci.
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Figures 72-73
Preragyninus f’/ﬂ)lg:zfm Freeman, female. — 72, wing. — 73, lateral view of
head and antennae, with humped anterior pare of thorax.

is first listed, followed by the derived or apomorphous
conditions found within the group. The distribution
of these characters across the extant taxa of Sciaroidea
is shown in this figure. It is evident that most apomor-
phies are reduction from the ground plan condition
and several of these have evidently occurred by conver-
gence in different groups. This has led to difficulty in
determining the phylogeny of the taxa within the
superfamily. Few structural characters of the adults
other than of the venation are useful in this respect, as
most plesiomorphous characters are widely distributed
through the group and strongly apomorphous charac-
ters are either autapomorphous in particular subordi-
nate taxa (e.g. eye-bridge of Sciaridae, filamentous
mouthparts of Lygistorrhinidae) or have developed
independently in more than one family (e.g. narrow
insertion of abdomen in many Keroplatidae and
Mycetophilidae, chaetotactic characters of pleura and
legs in several families).

The loss of sclerotisation of the base of M and jux-
taposition of crossveins ta and tb could be considered
to indicate a relationship between the groups with this
character state (Ditomyiidae, fig. 81; Diadocidia, fig.
82; Heterotricha Group (figs. 83-84) and Prerogymnus,
fig. 85). Among these groups, Diadocidia and some
Ditomyiidae (Australosymmerus Freeman) have b ver-
tical but most Ditomyiidae have tb running diagonally
basad while the Heterotricha Group and Prerogymmus
have it running more strongly basad, becoming nearly
parallel with the costa, to meet the anterior branch of
the posterior fork nearer its base. This condition is not
found in any other extant Sciaroidea although present
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in most of the Jurassic genera described by
Rohdendorf (1938, 1946, 1964). Hennig (1954)
interpreted this type of venation, predominating in an
earlier radiation of the Sciaroidea, as an evolutionary
stage in the development of the venation characteristic
of most modern members of the group (i.e. the fami-
lies Mycetophilidae, figs. 86-88 and Sciaridae, fig. 89)
in which there is no “medio-cubital” crossvein. Thus
the strong longitudinal vein in Mycetophilidae sensu
stricto and Sciaridae, which was considered by
Edwards (1925b) and Vockeroth (1981) to be the base
of M, is tb which has replaced M in position and func-
tion, meeting the stem of the posterior fork near the
wing base rather than running to its anterior branch
and accounting for the apparent loss of the “m-Cu”
crossvein. If this vein were indeed the base of M it
would need to have been secondarily strengthened
from the ground plan condition of Sciaroidea.

Matile (1981, 1990) accepted Hennig’s conclu-
sions, which supported the view that the
Mycetophilidae sensu stricto  (Mycetophilinae,
Sciophilinae and probably Manotinae of Edwards),
Lygistorrhinidae and Sciaridae constitute a monophy-
letic group, from which the other taxa accorded subfa-
mily rank by Edwards (1925b) and many other
authors must be excluded. Thus he recognised
Bolitophilidae, Ditomyiidae, Diadocidiidae and
Keroplatidae  following  Hennig and  also
Lygistorrhinidae following Thompson (1975).

Figures 74-76
Prerogymnus elongatus Freeman, male geniralia. — 74, dorsal view of gono-
coxites and gonostylus, with tergite 9 and cerci removed. — 75, wergite 9. —
76, cetei (enclosed under tergite 9 in situ). wed, aedeagus; geox, gonocoxites;
25, gonostylus.
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Figure 77

Pterogymnus elongatus Freeman, female genitalia, lateral view.

Figure 78

Tixicnemis specics, Oltra, New Zealand, wing.

Heterotricha was unplaced in this arrangement and
Prerogymnus was included in the Diadocidiidae.

Other views on the position of the Sciaridae have
been postulated. Wood & Borkent (1989) included
Cecidomyiidae in Sciaroidea, based on two larval
synapomorphies (cardo fused with anterior margin of
head capsule, metathoracic spiracle absent). They sug-
gested that the Sciaridae and Cecidomyiidae were sis-
ter groups, together forming the sister group of other
Sciaroidea. This was based on similar development of
an eye-bridge and loss of some chromosomes, but no
synapomorphy of other Sciaroidea was suggested.
Other families were included within Mycetophilidae,
although it was recognised that they were paraphyletic
and two larval apomorphies linking Sciaridae with
Mycetophilidae except Ditomyiinae were mentioned
(mandibles heavily sclerotised and flattened, spiracles
of 8th abdominal segment absent). The absence of
these characters in Cecidomyiidae was considered to
be due to reversals.

On the other hand, Blaschke-Berthold (1994) sug-
gested Cecidomyiidae to be the sister group of
Sciaroidea as constituted here, although the Sciaroidea
without Cecidomyiidae were characterised only by
lengthened coxae and a “tibial organ” at the tip of the
fore tibia. Sciaridae were then considered the sister
group of remaining Sciaroidea on larval characters and
two autapomorphies in genital structure (sternite 8 of

female lengthened; an area of minute teeth on the teg-
men or “genital plate” of the male aedeagus). The
remaining families, grouped as Mycetophilidae were
said to have one synapomorphy (spermathecae ope-
ning directly into roof of genital chamber).
Diadocidiinae and Ditomyiinac were then separated
in turn and the remaining families included in
Mycetophilinae, on basis of larval characters (the first
propneustic, the second peripneustic and the last with
spiracles of 8th abdominal segment absent as in
Sciaridae). Menzel & Mohrig (2000) accepted this
classification, dismissing the conclusions of Wood &
Borkent on the basis that the loss of chromosomes and
development of eye-bridges were due to convergence,
bur did not refer to the views of Matile on the position
of the Sciaridae.

Matile (1990) also dismissed the possibility that
Sciaridae and Cecidomyiidac were sister groups
because of the peripneustic larvae of the latter. I stron-
gly support this view, as the Cecidomyiidae are clearly
an older more diverse group, which had lost characters
retained by Sciaridae (e.g. tibial spurs) in their ground
plan. Although most Cecidomyiidae have reduced
venation, Catotricha Edwards has venation almost
identical with Heterotricha, suggesting a comparable
sequence in reduction from the ancestral venation of
Bibionomorpha. Cecidomyiidae may be the sister
group of the Sciaroidea excluding them, but it is here
considered preferable to regard them as a distinct
superfamily Cecidomyioidea.

The base of M has evidently been lost by conver-
gence in the ancestral stock of Cecidomyiidae and the
possibility that it has been lost independently more
than once in Sciaroidea cannot be discounted. Indeed
this is likely to have occurred in Ditomyiidae, as the
peripneustic larvae and pupal thoracic horns of this
tamily are persuasive of a basal position in the superfa-
mily as postulated by Matile.

Matile cited four synapomorphies of Sciaroidea
other than Ditomyiidae, all larval characters including
loss of 8th abdominal spiracles apart from reduction of
vein R,. Characters of the early stages cannot be
demonstrated for any of the genera dealt with in this
paper. but on the basis of a combination of adult cha-
racters it is considered likely that they fall in this
group. He then considered Diadocidiidae and
Keroplatidae together as the sister group of the
remainder, on the basis of the closure or loss of the lar-
val abdominal spiracles. However, it was noted that
the mycetophilid genus Speolepta Edwards had lost
these spiracles by convergence and it cannot be dis-
counted that this is also true of these families; they
could have been lost in Diadocidia because of the tube-
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Figures 79-90

Arrangement of veins in basal scetor of wing from Rj o CuAin Sciaroidea, to demonstrate fate of M, ta and th in respective taxa. ~ 79, Bolitophila Mcigen
(Bolitophilidae). — 80, ground plan of Keroplatinae (Keroplatidae). — 81, Symmeris Walker (Ditomyiidae). — 82, Diadocidia Ruthé (Diadocidiidae). — 83,
Chiletrichan. gen. — 84, Heterotricha Locw. — 85, Prerogymnus Freeman. — 86, ground plan of Mycetophilidac, c.g. Drepanocercus Vockeroth. — 87, Promanota
Tuomikoski (Mycrmphi“d;lc, Manotinae). - 88, Mycetophilidae, derived type with R4 lose and long stalked posterior fork, e.g. Phronia Winnerrz. — 89,
Sciara Meigen (Sciaridac). — 90, Lygistorrhina Skuse (L ygistorrhinidae). wif, median fork: pfs posterior fork.
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living habirt of the larva, as they otherwise difter mar-
kedly in adult and larval structure from Keroplatidae.
The monophyly of the remaining families was based
on the longitudinalisation of tb, because of his inter-
pretation of this vein in Bolitophila as discussed above
and the structure of larval mandibles. The develop-
ment of larval antennac in Bolitophila was concluded
to be apomorphous as these were already reduced in
Bibionidae. Lygistorrhinidae were associated with
Mycerophilidae sensu stricto on development of late-
rotergites and the narrow thoraco-abdominal inser-
tion, contrasted with the Sciaridae.

The meeting of crossveins ta and tb at their junc-
tion with M, coupled with the loss of the base of M,
could then be considered a synapomorphy not only of
the taxa mentioned above but of all Sciaroidea other
than Bolitophilidac and Keroplatidae, although as dis-
cussed it is likely that the Ditomyiidae have developed
this condition by convergence. This supports the phy-
logeny of Matile except that his placement of
Diadocidiidae (restricted here to Diadocidia alone)
may be wrong and that Bolitophilidae do not share the
loss of the base of M and form of tb found in the other
families. Also, the position of the Lygistorrhinidae and
some Manotinae, which have this region of the vena-
tion effaced, is uncertain and requires further study.
Two of the four gencra of the Manotinae, i.e.
Eumanota Edwards (1933) and Promanota
Tuomikoski (1966b) (fig. 87), have the base of the
median fork and its stem complete and linked with a
long diagonal ta and tb running straight to the wing
base; these characters suggest that the inclusion of the
subfamily in the Mycetophilidae is probably correct.
Tuomikoski (1966b) also came to this conclusion on
the basis of other apomorphous characters, such as
bulging laterotergites, narrow insertion of abdomen
and dbial setulae in rows. He considered that the long
ta (resembling the Leiinae within Mycetophilidae in
this respect) might be derived from the loss of the true
Rs, the apparent Rs being actually R,.

Thompson (op. cit.) demonstrated that the charac-
ters by which Lygistorrhinidae had been linked to
Keroplatidae by Tuomikoski (1966¢) were either due
to symplesiomorphy or to erroneous assumptions, and
restored its family rank. He did not come to an alter-
native conclusion as no synapomorphy with any other
taxon was found. Matile (1990) gave a detailed discus-
sion of Lygistorrhinidae and supported Thompson’s
conclusions. Grimaldi & Blagoderov (2001) restricted
their discussion to relationships within Lygistorrhi-
nidae, but a Cretaccous amber fossil mentioned by
them as awaiting description may shed light on the
position of the family. The apparent course of the effa-
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ced part of the venation in Lygistorrhina Skuse (fig. 90)
suggested that its derivation might be from the ground
plan condition of the Sciaridae, if it had lost Rs and
the long “Rs” incorporated clements of ta and tb.
However, Matile (1990) and Grimaldi & Blagoderov
(2001) have indicated the presence of Rs in a basal
position in the Eocene Baltic amber fossil genus
Palaeognoriste Meunier and some modern species,
which would argue against this. Although most
Lygistorrhinidae have Sc abbreviated as in Sciaridae,
Palacognoriste and some Lygistorrhina species have it
complete to the costa suggesting thart this abbreviation
has occurred by convergence as it has in many
Mycetophilidac. Seli (1997), using Matile’s classifica-
tion as a model, included Bolirophila, Lygistorrhinidac
and Sciaridae as outgroups in his phylogenetic study of
Mycetophilidae and placed Lygistorrhinidae and
Sciaridae together as the sister group of Mycetophi-
lidae.

Among families with ta and tb adjoined the
Ditomyiidac have the greatest number of plesiomor-
phous characters, including a long R, ending in the
costa and Anj reaching the margin, but have vein Sc
abbreviated and sc-r lost. An, also reaches the margin
in Diadocidiidae (as well as Bolitophilidae and the
ground plan of Keroplatidae); in this family vein Sc
reaches the costa but sc-r is absent and R is lost. Both
of these families as well as Keroplatidae and
Bolitophilidae have retained plesiomorphous charac-
ters not found in the known Jurassic Sciaroidea (none
of which are presently assigned to modern families),
which have not only lost the basal part of M but have
tb running strongly basad as in the Heterotricha Group
and Prerogymnus. Among these Jurassic groups the
Pleciotungivoridae with R, long and ending in the
costa are the most plesiomorphous; they differ from
the Ditomyiidac in Sc reaching the costa and although
the form of An, is unclear it apparently does not reach
the margin. There are no apparent autapomorphous
characters in their venation so their relationships with
the other Jurassic groups, which have either lost Ry or
have it ending in R, cannot be assessed until better
material is available. ’

The medio-cubital liaison is evidently a ground
plan condition of the Sciaroidea, being found in all
modern groups except Mycetophilidae and Sciaridae
and those in which this region of the venation is effa-
ced. It is found in all known Jurassic taxa assigned to
this group except some genera of Antefungivoridae
(Pleciomimidac sensu Rohdendorf) and one species
misplaced as Pleciomima Rohdendort by Rohdendorf
(which also lacked R and had a long scemmed poste-
rior fork). The relationship of the latter forms is uncer-
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Figures 91-92

Wings ofMangasinac. — 91, Mangasinae gen. sp. Kovalev. — 92, Mangas exilis Kovalev. pt. prerostigma.

tain but they may be near the stem of the
Cecidomyiidae. Matile (1981) supported Hennig's
view that several of Rohdendorf’s families and genera
were probably polyphyletic, because he had given little
attention to the basal sector, fate of tb or development
of Any, but accepted that their assignment to the
Sciaroidea was probably correct. The lack of informa-
tion on structural characters other than the venation
precludes any certain conclusion in many cases.

Hennig (1954) had suggested that forms closely
related to Heterotricha existed in the Jurassic. This view
was based on a combination of the symplesiomorphy
already discussed (tb joining vein M +CuA,) and a
synapomorphy (loss of R,). Vein sc-r was omitted from
all Rohdendorf’s illustrations of Jurassic Sciaroidea
and Matile considered that he had not sought its pre-
sence. These Heterotricha-like forms include some
Antefungivoridae, in which Sc usually ends in the
costa (e.g. Paralycoriomima which has venation like
Heterotricha except for Sc being complete) but at least
in Lycoriomimodes karatavica (Rohdendorf, 1946) and
Eoboletina Rohdendort (placed questionably in
Mesosciophilidae by Blagoderov, 1994) vein Sc is
apparently abbreviated as in Hezerotricha. These forms
could represent a taxon including the ancestor of the
Heterotricha Group but their most obvious difference
from most members is the shorter broader wings with
more widely spaced veins, probably a plesiomorphous
condition in the Sciaroidea, found in Afrotricha and
Sciaropota among the extant forms.

Kovalev (1986) described a more probable
Cretaceous representative of the Heterorricha Group as
Mangas exilis. Mangas Kovalev was proposed as the
type of a subfamily Mangasinae in Bolitophilidae, dis-
tinguished from Bolitophilinae by the absence of R
so if M. exilis does belong to the Heterotricha Group
this is an available family group name. The named spe-
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cies M. exilis was described from the impression of an
entire insect from the Lower Cretaceous of Mongolia.
Kovalev’s figure showed the head with complete uptur-
ned antennae, nearly as long as the body, with Jong
slender flagellomeres, parts of the long slender fore and
hind legs, an elongate abdomen with genitalia showing
simple gonostyli and parts of both wings. It was noted
by Kovalev that vein tb was not visible in M. exilis, but
that it was visible in an undescribed form assigned to
Mangasinae from the Neocomian of Transbaikalia,
where it is the same as in modern Bolitophilidae; only
the wing of this second species was preserved. The
venation was said to be close to Antefungivoridae (as
Pleciomimidae) except that they had the fork M, ,
shorter (more than 3 x its stem in Mangas), which were
also very small, with a shorter abdomen and similar
venation was likely to be a parallel development.

Kovalev’s material was examined with the following
conclusions:

— Mangas exilis Kovalev, G holotype, labelled
3149/1508 (PIRA). The visible part of the venation
(tig. 92) is as Heterotricha with tb and the basal part of
CuA identifiable by analogy to its venation, contrary
to Kovalev’s statement. The origin of the posterior fork
could not be discerned, nor could vein Sc, suggesting
that it is abbreviated as in Hezerorricha. The body is as
tigured by Kovalev; abdominal segments 6-8 appeara
licele darker, evidently the reason for the statement by
Kovalev that 2-3 distal segments are more sclerotised.
Tergite 9 is not discernible, but the gonostyli are
simple, apically truncated. There is nothing to indicate
that M. exilis is not allied to Heterotricha.

— Mangasinae gen. sp. Kovalev, labelled sp. near
Mangas, 1989/3631 (PIRA). This is the wing only (fig.
91), agreeing well with Kovalev’s figure. The venation
is as Bolitophila, except for the absence of R,. It there-



fore differs from the Heterotricha Group in the pre-
sence of a pterostigma, Sc reaching the costa, base of
M distinct, with tb short and linking M to CuA, well
basad of ta, and An| complete to the wing margin. It
is therefore concluded that this wing is correctly refe-
rable to Bolitophilidae, but that Mangas exilis cannot
be demonstrated to be closely related to it or to be a
bolitophilid, in the absence of any evidence of these
venational characters.

Another Mesozoic group (Mesosciophilidae) with
tb and the posterior fork as in the Heterotricha Group,
has Sc complete to the costa and Ry present and
ending in R, the venation thus on the same plan as
Pterogymnus. Hennig considered that this taxon might
be ancestral to the Mycetophilidae + Sciaridae but
Matile (1981) speculated that if sc-r was actually
absent (as in Prerogymnus) they could only be an
“extinct” sister group of the Mycetophilidae +
Sciaridae. The Mesosciophilidae are known mainly
from several genera from the Middle and Upper
Jurassic, but Blagoderov (1994) added Mesosciophi-
lopsis, which had R, more basal and sc-r present, from
the Lower Cretaceous (Neocomian) of Siberia. If the
tibial spurs of Mesosciophilopsis are actually 1:1:1 as
described, this could be an autapomorphy of the
genus. Prerogymnus could be a surviving member of
this group but no other modern forms clearly share
such a relationship.

Matile (1981) reconstructed the evolutionary
stages in venation from primitive Diptera to the prin-
cipal groups of modern Sciaroidea, in which the
Pterogymnus venation with Rs shortened and Ry
ending in R, was the immediate precursor of the
condition in Mycetophilidae and Sciaridae, which dif-
fer from it in the approximation of the veins of the
posterior fork to first become sessile and then arise
from a common stem. Vein R, when present in
Mycetophilidae ends in R, forming a radial cell, evi-
dently a ground plan condition of the family and pre-
sent in some genera of Mycomyinae, Sciophilinae and
Gnoristinae. R, is absent in Sciaridae; the presence of
a short R, ending in the costa was ecarlier thought to
characterise Cratyna Winnertz, but this is now consi-
dered teratological in the specimens concerned
(Menzel & Mohrig, 2000).

The short stalked condition of the posterior fork in
most Sciaridae (fig. 89) and some Mycetophilidae
(figs. 86-87) would thus be the plesiomorphous condi-
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tion for these taxa. Apart from the Manotinae (fig.
87), in which the posterior fork is sessile, there are
several genera of Mycetophilidae included in the
Sciophilinae sensu lato which have a very short stalked
or sessile posterior fork, e.g. Ectrepesthoneura
Enderlein (itself paraphyletic, being based on symple-
siomorphous venation), Drepanocercus Vockeroth (fig.
86) and Zaxicnemis Marshall (with CuA weak basally,
fig. 90). Seli (1997) found Drepanocercus and
Paratinia Mik (the latter with a longer stalk) together
to represent the sister group of other mycetophilid
genera studied by him. In one genus, Loicia Vockeroth
(1980), the anterior branch arises separately from near
the base of tb, but the junction is near the wing base,
only just beyond the level of crossvein h. The venation
of Loicia otherwise resembles Prerogymnus except in
the more basal position of R, and presence of sc-r.
Taxicnemis differs in Sc being abbreviated and sc-r
absent and its venation could resemble the stem group
of Sciaridae before loss of R,. Zaxicnemis and Loicia
have macrotrichia on the membrane and were placed
in Sciophilinae, a polyphyletic group based on this
plesiomorphous character. Matile & Duret (1994)
noted the limited systematic value of this character,
which is often not of generic importance (e.g. in
Macrocerinae or Sciaridae). More work is required on
the phylogeny of the Mycetophilidae before the signi-
ficance of the venation in Loicia and Taxicnemis can be
assessed. At present, it seems likely that the origin of
M;+CuA, in Loicia is the result of a secondary fusion.

Some discussion of Obakunea and Colonomyia,
both found in the Australasian and Chilean Regions, is
also necessary as they have been considered as possibly
related to the Heterotricha Group. They have not been
dealt with in detail here because their wing venation is
reduced and does not fit the ground plan of this Group
as defined above. Characters in common with this
Group are that veins Sc and An; end free and R, is
absent; macrotrichia are present on the membrane
except in one species of Colonomyia. Both have a radial
sector formed as in Sciaridae, with ta very long and
parallel with the costa and a sessile posterior fork, but
they have an incomplete eye-bridge and lack a well-
developed midpleural pit. Colonomyia also has the
basal part of the median fork and its stem faint or
absent. Azana Walker, currently placed in
Sciophilinae, also has a radial sector as in these genera
and the venation reduced further with M unbranched.
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Colless (1963) considered that the more complex male
genital structure, especially additional structures iden-
tified as basal processes of the gonocoxites (i.e. gono-
coxal apodemes) or parameres, excluded them from
Sciaridae. Matile also excluded them from Sciaridae
because of the narrow thoraco-abdominal insertion
not partially enclosing the mediotergite (although the
phragma is distinctly projecting in Obukunea) and
considered them sister groups, based on reduction of
the venation, within the Heterotricha Group.
Obakunea has the pleural scructure similar o
Heterotricha with a vertical mesepimeron and the
antennae are upturned. Colonomyia has the antennae
more porrect, but still with a slender flagellum; the
katepisternum is expanded posteriorly to meet the
laterotergite, cutting off the mesepimeron as in some
Lygistorrhinidae and Ditomyiidae.

In the Heterotricha Group with the exception of
Sciaropota, the scape and pedicel are adpressed to the
frons and the antenna is consequently strongly uptur-
ned. This condition is also found in Bolirophila,
Pterogymnus, Manotinae and many genera of
Sciophilinac and Gnoristinae. The insertion of the
antennae does not appear to have been considered in
phylogenetic discussion of the Sciaroidea. The porrect
or slightly upturned condition is presumed to be the
ground plan of the Bibionomorpha and is found
among Sciaroidea in Ditomyiidae, Diadocidiidae,
Keroplatidae, Lygistorrhinidae, Sciaridae and most
Mycetophilidae. It is possible that the upturned condi-
tion is a synapomorphy of the groups concerned,
which would require that the porrect condition has
developed by reversal in Mycetophilidae, and possibly
Lygistorrhinidae and Sciaridae. Possible phylogenies
within Mycetophilidae recently suggested by Seli
(1997). which cut across traditional subfamily limics,
include genera with both conditions in several clades,
e.g. in fig. 46 this reversal would have occurred in at
least five clades and in fig. 45 in at least six clades.
Tozonil & Amorim (1998) have proposed a phylogeny
of Mycetophilidae in which the traditional subfamilies
are accepted, with Sciophilinae and then Gnoristinae
in basal positions but the details of their analysis are
yet to be published. It is equally unclear whether the
porrect condition in Sciaropora is also a reversal or a
symplesiomorphy with other families.

All genera dealt with here conform to the primitive
condition of the mesepisternum according to Shaw
(1948), with an unequal division such that the kate-
pisternum is much larger than the anepisternum. In
this they agree with Bolitophilidae, Sciaridae and the
ground plan condition of Ditomyiidae and
Keroplatidae. Most also agree with the primitive
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condition of the mesepimeron, which is narrowed
below but reaches the mid coxa and the laterotergite,
which is relatively shallow and not enlarged anteriorly.
These conditions are in the ground plan of most fami-
lies of Sciaroidea but in many Mycetophilidae and
some other groups as indicated above, the mesepime-
ron is cut off below by enlargement of the katepister-
num, laterotergite or both, which then meet below. In
Sciaridae the ventral extension of the mesepimeron is
relatively broad and still separates the laterotergite
from katepisternum but the latter is strongly enlarged
posteriorly, so that the mesepimeron is deflected away
from the mid coxa, only meeting the upper corner of
the metepisternum. The mesepimeron is not signifi-
cantly constricted by posterior development of the
katepisternum in Heterotricha (as in Bolitophila,
Arachnocampa and Prerogymnus). In most genera there
is a constriction behind the katepisternum and a slight
anterior deflection to the upper angle of the mid coxa,
e.g. in Chiletricha. In Sciarosoma there is a stronger
constriction and deflection immediately above the
mid coxa, possibly a stage in development of the scia-
rid condition. In Sciaropota (fig. 68) the mesepimeron
is broader below as in Sciaridae, but it still meets the
mid coxa as well as the metepisternum since the kate-
pisternum is not enlarged behind.

The isolation of Sciaridac from other Sciaroidea
has also been postulated on the phragma (lower pro-
jection of the mediotergite) projecting strongly into
the abdomen. coupled with a broad abdominal inser-
tion on the thorax. This resembles the condition in
Cecidomyiidae, which also have the phragma projec-
ting strongly into the abdomen but this is here consi-
dered a parallel development. The plesiomorphous
condition for Sciaroidea is presumed to be that found
in Bolitophilidae (Bolirophila, fig. 93). Ditomyiidae
(Symmerus, fig. 94) and Diadocidiidae (Diadocidia,
fig. 95), where the phragma is small and slightly pro-
jecting, being most developed in the last. It is also
weakly developed in some Mycetophilidae, but in
most Mycetophilidae and in Keroplatidae it is reduced
and not projecting. In Prerogymnus (fig. 101) and
Sciaropota (fig. 68) it is also weakly developed, but in
other members of the Heterorricha Group it is enlarged
and distinctly projecting into the first abdominal seg-
ment (confirmed by maceration in Heterorricha (fig.
98), Chiletricha (fig. 99), Anisotricha (fig. 100) and
Sciarosoma (fig. 67); also apparent in Rhynchobete-
rotricha, Nepaletricha and Kenyatricha). The Hete-
rotricha Group, except Sciaropota, thus closely
resembles the condition in Sciaridae (fig. 97 is typical;
in Sciara Meigen itself, fig. 96, the phragma is more
truncated) and this ts a possible synapomorphy. It is
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Figures 93-101

Qutline of mediotergice in lateral view to show degree of development of phragma (indicated by dotwed line where it is concealed v sirr). 93, Bolitophila
Meigen (Bolicophilidae). ~ 94, Symwmerus Walker (Ditomviidac). — 95, Diadocidia Ruthé (Diadociditdae). — 96, Sciara Meigen (Sciaridac). — 97,
Schwenkfeldina Frey (Sciaridac). — 98, Heterotricha Loew. — 99, Chifetricha n. gen. — 100, Anisotricha n. gen. (Palmer Rd specimen). — 101, Prerogymnus

Freeman.

thus possible that the Heterorricha Group (except
Sciaropota) and Sciaridae constitute a monophyletic
group, on the basis of this character. If this is the case,
the migration of the junction of tb with CuA onto the
stem must have occurred independently in Sciaridae
and Mycetophilidae.

On the basis of the assumptions made above

concerning the relationships between the Hezerotricha
Group and Prerogymnus and other living Sciaroidea, it
is concluded that they cannot be included in any of the
presently recognised families, It is believed that they
are representatives of taxa which have had a separate
evolutionary history at least since the Cretaceous. 1f
the diversity of this group had been known to Edwards
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(1925b), when he proposed the subfamily classifica-
tion on which currently recognised families are based,
it is likely that he would have accorded subfamily sta-
tus and family status would have followed. However,
new families are not proposed here for two reasons: (1)
family group names based on fossils may later be
found to apply to them, e.g. Mangasinae for the
Heterotricha Group and Mesosciophilidae for
Pterogymnus (on the other hand, it is possibly unwise
to include Mesozoic fossils in the same family as
modern genera, particularly as only Prerogymnus and
the Heterotricha Group among modern Sciaroidea
apparently resemble closely the Jurassic Sciaroidea in
venation); (2) it is possible that the genera included in
this paper do not constitute monophyletic groups with
respect to other currently recognised families of
Sciaroidea.

Further conclusions on the phylogeny of the
Sciaroidea will require a detailed analysis of characters
over a wide range of taxa, such as Seli (1997) has
attempted for Mycetophilidae and is beyond the scope
of this paper, of which the main aims are to extend
knowledge of the extant taxa of this remarkable group
and to suggest potential future lines of enquiry.
However, preliminary suggestions of relationships bet-
ween taxa of Sciaroidea, based on the above discussion,
are suggested in fig. 103 in order to purt relationships
between the genera of the Heterorricha Group and
Pterogymnus into context; the numbers against
branches of this cladogram relate to the apomorphous
character states listed in the figure and discussed
below.

Relationships between genera of the Heterotricha
Group

Without any knowledge of the immature stages it can-
not be certain whether the Heterotricha Group as defi-
ned here is monophyletic, although the enlargement
of the phragma in most genera may suggest that they
are paraphyletic with respect to the Sciaridae. The
females are as yet known for only three of the nine
genera, i.e. Heterotricha, Afrotricha and Chiletricha.
On the basis of the female abdominal structure of
these genera, with a rather complex truncated oviposi-
tor with deeply bilobed and strongly setose sternites 8
and 9, it is concluded thar they are closely related. This
structure differs strongly from Sciaridae in which the
ovipositor is often attenuated with sternite 8 lengthe-
ned and apically bilobed but otherwise unmodified.
The males of the Heterotricha Group also have a
more sclerotised aedeagal complex, than is found in
Sciaridae, with parameres present and basally fused
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with the gonocoxal apodemes as in the ground plan of
Mycetophilidae. In Sciaridae the parameres are absent
and the aedeagal complex, mainly comprising the cha-
racteristic tegmen and bifurcate aedeagal apodeme, is
consequently not fused with the gonocoxal apodemes.
On structural characters of the male, it is considered
likely that the other entirely southern hemisphere
genera Rhynchobeterotricha and Anisotricha are also
closely related to the genera with known females and
similar female structure may be anticipated.
Kenyatricha and Nepaletricha are probably close to
cach other, based on characters of the venation and
male genitalia. There are also indications from the lat-
ter that they may be more distantly related to the sou-
thern hemisphere genera. The relationship of
Sciarosoma and Sciaropora to the remainder and to
each other is less clear.

The characters that have been considered in
atcempting to assess the relationships between genera
in this group are listed in fig. 103, where character
states belonging to the probable ground plan of
Sciaroidea (plesiomorphies) are first indicated as (p),
followed by one or more derived characters (apomor-
phies), indicated as (a). [t is unclear whether the pre-
sence of setac on laterotergite or metepisternum is a
derived character in this Group, as it cannot be conclu-
sively demonstrated whether any pleural sclerites were
setose in the ground plan of the Sciaroidea. Here Sali
(1997) is followed in treating absence of setaec on
meso- and metathoracic pleura as the primitive condi-
tion. Specific comments on character states are given
below:

Characters

1. — Ir is unclear if the porrect condition of the antennae in
Sciarapota is primitive or a reversal. The shortened flagello-
meres is a derived character in Sciaroidea, but widely deve-
loped by convergence and is probably associated with the
more robust form of the body and legs in this genus.

4. — This characrer is considered the most likely indication
of relationship between the Heterotricha Group and
Sciaridae. However, if this is a derived character in
Sciaroidea the more strongly developed phragma in
Cecidomyiidae must have developed by convergence.

8. — Vein sc-r has evidently been lost by convergence in
many Sciaroidea.

9. — This is a possible synapomorphy of Afrerricha and
Heterorricha although it is associated with a very different
development of ta (r-m) in each case (see 10a below). lts
similar orientation in Sciaresoma and Sciaropota, which
resemble Sciaridae in this respect, especially in Sciarosoma
where ta is more strongly basad, is also probably by conver-
gence.
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Macrotrichia present on membrane (p), absent (a).

Se reaching costa (p), abbreviated (a).

se-r present (p), absent (a).

Rs long, dingona] (p). transformation [hrough short and more
sharply angled to vertical position (a).

Rs lost (a) (in Manotinac Rs may always be lost, if the appa-
rent Rs is actually Ry).

R, present, cnding in costa (p), R4 ending in Rl (a).

R, absenc (a).

Crossvein ta vertical wo diagonal (longer bur still diagonal
where present in Manotinae) (p). longitudinal in line wich tb
(a).

Crossvein ta obliterated by radio-medial fusion (most
Keroplatidae) (a).

basad and nearly parallel with R and C is perhaps equivalent

to a stage in development of that in Sciaridae. The short-

thick ta and weak Rs is evidently a synapomorphy of the

species retained in Heterotricha. A very short or obliterated
ta is a probable synapomorphy of Nepaletricha and
Kenyatricha.

~1 =1

o o

10

10a

Basal part of M distinct (p), reduced to unsclerotised scam (a)
Basal part of M entirely absen ().

Stem of median fork (M 142) present (p), absent (a).
Crossvein tb jotning m basal to junction with ta (p) (;1}7}3]('@5
to ground plan of Keroplatidac, in most of which ta is oblite-
rated), th joining m at junction with ta (a).

Crossvein th mieeting M strongly basad of t (a).

Crossvein 1b vertical (p), extended diagonally basad poste-
riosly, but still joining anrerior branch of postetior fork
(M4+CuAp) basally (a).

Crossvein th longitudinal, joining basal part of CuA before
fork (a0).

Any extending to wing niargin (p), abbreviated (a).
i & & gy

11. - The condition found in Sciaropota and Sciaridae of the

mesepimeron not being strongly narrowed below is in the

latter associated with posterior enlargement of the katepis-

ternum so the mesepimeron is directed away from the mid

coxa.
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Figure 103

Postulated relationships between the genera of the Hererorricha Group, Prerogynins Freeman and other taxa of Sciaroidea.
Characters considered in assessing relationships between the genera of the Hererotricha CGroup, Prerogymnus Freeman and other taxa of Sciaroidea. The cha-
racter state considered plesiomotphous (p) is listed first, followed by the corresponding derived or apomorphous (a) conditions. If there is more than one

apomorphy related to the same character this is indicated by a, b, ¢ following the number of che character.

1 Antenna porrect (p), antenna wich scape and pedicel adpres-
sed to frons and flagellum upwardly directed (a).

la Possible reversal to the porrect condition.
Vein th meets M basad of junction of ta with M (p), veins tb
and ta aligned (a).

3 Vein Anj reaching wing margin (p), Any abbreviated.

4 Mediotergite with phragma small and projecting weakly into
base of abdomen (p).

4a Phragma weak and ventrally directed, not projecting into
abdomen (a).

4b Phragma large and projecting strongly into base of abdomen (a).

5 Vein Ry present, ending in costa (p).

5a R, ending in Ry (a).

5b Ry lost (a).

6 Vein S reaching costa (p), S¢ abbreviated (a).

7 Vein th meeting CuA bevond fork (p), tb meeting CuA basal
to fork (a).

8 Vein se-r present (p), absent (a).

9 Vein Rs short and vertical (a), long and curved (p).

10 Vein ta (r-m} diagonal and not noticeably thickened (p).

10a Vein ta extended strongly basad, becoming parallel wich R
and C (a).

10b Vein ta shorcand thick, coupled with weak Rs (a).

10c¢ Vein ta very short or obliteraced.

11 Mesepimeron + vertical, narrowed below to mid coxa (p).

1la Mesepimeron more consericted behind katepisternum and
lower part detlected anteriorly to mid coxa (a).

11b Musepimeron not sttongly narrowed below (a).

12 Gonocoxites ventrally excavated medially, without elaboration (p).

12a Gonocoxites with submedial Jobes on apical margin ventrally (a).

12b Gonocoxites with setose lobes laterally, adjacent to gonostylus (a).

13 Gonostylus simple (p).

13a Gonostylus bilobed (a).

13b Development of spinosc or setose inner lobes of male gonostyli ().

14 Male tergite 9 with apical margin simple and unornamented
(p), male tergite 9 bcnring spinose or setose processes (a).

15 Vein Sc sctose (p), Sc bare (a).

16 Lawerotergite bare (p), setose (a).

17 Mertepisternum bare (p). serose (a).

18 Vein Ry parallel with costa apically, ending much closer to
M than to R} (p), Rg relatively short, not ending much clo-
ser to My than to Ry (a).

19 Basal cell (formed by loss of M) with macrotrichia densely
distributed (p), with macrotrichia sparse or absent (a).

20 Proboscis carried simply on normally developed head (p). pro-
boscis borne on a long tubular extension of the head (a).

21 Macrotrichia distributed over much of membrane (p)., macro-

teichia absent from wing mcembrane {(a).

12 and 13. — Characters 12a and 13a are among the genital
characters of Sciarosoma that are more complex with respect
to the ground plan of Sciaridae, but likely to be autapomor-
phous for the genus. As indicated above it is not clear whe-
ther character 13b, which applics to most species of
Chiletricha, is in the ground plan of the genus. A compa-
rable lobe in Nepaletricha may have developed by convergence.

14. — Although there are four spinose or setose processes of
tergite 9 in Rhynchoheterotricha, but only two in Chiletricha,
this departure from the ground plan of the Sciaroidea does
seem to indicate a closer relationship between these genera.
Tt is unclear if the marginal processes in Nepalerricha and
Kenyatricha also indicate a common origin.
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10. — The condition in Sciarosoma of ta extended strongly
15. — The loss of setae on vein Sc appears to have occurred
independently in different lineages of Hererorricha Group.
16 and 17. — The laterotergite is setose only in Heterotricha
and Afrotricha. The presence of setae on the metepisternum
may be a synapomorphy of Rhiynchoheterotricha, Chiletricha
and Anisotricha, but presence of short sctae in Afrotricha
may be due to convergence.

18. — This is tentatively considered an autapomorphy of
Afrotricha. although it may be associated with the possibly
plesiomorphous condition of the broader wing shape.
However, Sciaropora and Sciarosoma, which also have the
wing broad, have R, shorter and Ry ending much closer to
R,.

19. —This is not a ground plan character of Sciaroidea, as it
relates only to raxa which have lost the base of M. The ten-
dency for the loss of macrotrichia from the basal cell (for-
med by loss of M) is present in all genera except Afrorricha,
which retains the plesiomorphous state. A few macrotrichia
are present in this cell in Sciarosoma and in some fossil spe-
cies of Heterorvicha.

20. — This is an autapomorphy of Rhynchoheterorricha,
resembling Groriste (Mycetophilidae) by convergence.

21. - This is another autapomorphy of Rhynchoheterotricha
within the Hererorricha Group, although often occurring by
convergence in other Sciaroidea and there is a tendency
towards progressive loss of macrotrichia in some other
gencra, especially Chiletricha.
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