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”g evolution and phylogenetic significance of the costal chaetotaxy in the Diptera

Hackman, W. & Viisinen, R. 1985: The evolution and phylogenciic significance of
the costal chagtotaxy in the Diptera. — Amm. Zool. Fennici 22:159-208,

The pawrn of the setac on the costal vein way investigaied in

875 species

belonging w 128 families of Diptera. The arrangement of it sctie was classified

into seven basic types but intermediate types and conspicuous vaviations alsé oeeu

in this neglected taxonomic character.

in the
irregular

nemarocerous
¢ arranged hairs. In several groups of the

superfamilies the costal chactotaxy usually consists of
“lower” Muscomorpha sctac

H occur in two homomorphous rows. In the Schizophora types with a subdorsal row

H some famili

of spinulac and 2 subveniral row of hairs are also commonly encountered. Again, in
strong subventral spines occur. In the Muscoidea in the sense used

H here the basic plan seems (o be two heweromorphous rows of bairs aliemating with

spinulae, the Seathophagi
{ haits and spinulae. I the Oestoidea strikingly primitive rypes sesembling those in
Muscomnorpha are met
: I'he preseni data suggests that the costal chaetotaxy can be successfully used at
different levels of Dipler systematics.
diagnostic character for several subfamilies aud famities, and in some exireme cases

the “lowey

ae being an exception, with irregularly inseried hairs, o1

The cosial chaetotaxy can be used as a

P even for species of i single genus. This characier complex abso provides signiticant
: new material for snudics of hie macrosystematics of the order Diptery,

Walter Hackman and Rowno Viisinen, Dept. of Entomology, Zool.
Finlan

f of Helsinki, P. Rouiotick. 13, SF-00100 Flelsink,
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1. knireduction

The delimitation of the numerous families
of the Diptera and the elucidation of their
interrelationships  is  notoriously  difficuit.
Hitherto neglected characters, imaginal as
well as larval, are therefore in need of study.
One such somewhat neglecied complex of
characiers is the arrangement of various types
of serae on the costal vein of the wing. The
aim of the present study is to describe these
features, and Lo discuss the taxonomical con-
sequences of rhe results.

As long ago as the 1950s Prof. Risto Tuomi-
koski (unpubl. )mc.rnvered that the chastotaxy
of the costal edge of the wing could be used in
several cases as a family character in the aca-
lyptrate Diptera. In Finnish material collected
mainly by himself he separated six basic types
of chaetotaxy in which different types of setae
are combined in various ways, either irregu-
tarly or in more or less clearly defined rows.
However, he never published his results, and
when abandoning dipterology later in favour
of other scicntific interests he suggested the
authors continue the work and apply itin con-
nection with new Hierature on the systematics
= Diptera. The authors have extended the

v of these overlooked taxonomic charac-
ters o the eniire order of the Diptera and
checked the world-wide material in the collec-
tion of the Zoological Museum at Helsinki
University.

2. Material and methods

A study was made of dried specimens in: the collections
at ke Zoological Mus(‘um of Helsinki Unisersity. 875
species belonging to 128 familics (sec Appendix 1) were
examined. 1 \,.d es selccted for e stidy were chosen
o represent as many subfamilics, fumilies and othes
hier Laxa as possible. Species with an indistinet or
olated taxonomic position, or with spectacular morpho-
logical characters or unusual living habits, were also
included. Species were also chosen to represent faunac
fiom different soogeographic regions. When a random
sample of species from a taxon revealed dissimilaritics,
Turther maerial was examined.

The chaetctaxy of the frontal edge of the costal vein was

middle part of the cos
st prositual part, with a variable pauern (e
specialized spines near the costal breaks of some species.
1y ananged basal hairs in species with gl
fows aloag mest ol the costal cdgel, and he distal part,
with frequently reduced chactotaxy, were omitted from
the descriptions, unless otherwise stated. The “dorsal”
and “venial” rows mentioned in the texs below refer o
the Tows of the frontal edge sitnatcd near the upper and
lower sutfaces of the wing.

. while the

Fig. 1. Types of setac on the costal vein in the Dipicra
a = hair, h = bristle, ¢ =spinuka. d = spine

The chactotasy of the costa cannet he satisfactorily scen
in  dorsal (or ventral} view of the wing and has therelore
earlier been overiooked. Yn the case of larger-sized Dipteru
the chactotaxy can be studied under an ordinary sierca-
microscope with a srong lamp {ocused on the insect
$maller Dipters were observed with a light microscope
with fibre lights attuched

A few selected specimens studied under the
scanning clectron microscope at the Department of
Electron Microscopy of the University of Helsinki

ware

3. Types of setae and their arrangement on the
costa

Ihe setae (mnacrotrichia) are mostly con-
fined 1o the costa in the “higher” Diptera, and
they are hardly ever present on the wing
membrane. The scwe can he classified as
follows (as proposcd by Prof. R. Tuomikoski)
(Fig. 1):

. Hairs: gradually tapering to a very fine
tip, and usually slightly curved towards the
wing apex.

2. Bristles: similar to the hairs but longer
and or coarser. Intermediate types between
these and hairs are commonly encountered.

8. Spinulae: stouter than the hairs and often
also sharter owing to the attenuated tip, more
abruptly tapering 1o an almost blunt apes,
and typically appearing as a dense comb-like
subdorsal row.
. Spines: similar to spinulae, but longer
and more “widely spaced, often alterr
with hairs in one ventral row.
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Fig. 2. Types of the costal chaetotaxy in the Diptera. —
Open e o el dor = spinuba, large
dot = spine. The same symbols are used in Fig. 3

Recurved sensory s very fing, solitary

and widely spaced. with motc or less erect base

and recurved Up.
Comparable 10

the macro

richia are the
(campaniform  sensillae), rivg-like
formations  probably  homologous 1o ihe

sockess of macrorrichia. However, these hardly
ever ocour on the costa, though twa of
may be lound dorsally on the Gp of &1 rather
close to the costa. Only hairs, bristles, spinulae
and spines are systematically considered
below.

The arrangement of the setae on the costa
can he classified into rhe following basic types
ad B types moditied from Prof. R Tuomi-
s ;nopoml, as follows (Fig. 2):

them

ene itregularly arranged (o in several

st rows)

A1 — suac homomorphous
brisiles)

Az — setac dimorphous:
and spinulac

setae trimorphous: hairs,

spines

{hairs or

 spinulac and

setae in two, seldom three, longitudinal
rows, cach row with homomorphous setae
B, — setac homomorphous {hairs or
bristles)

2 — setae dimorphous: a subdorsaf row of
spinulae and a subventral row of huirs or
bristies

Zool. Fennici 22. 1985

- costa

m

B; — sctae rimorphous: 4 subdorsal row of
spinulae, s'w\(mml rows of hairs {or
bristles) and spines (sometimes hairs «md
spines ahmost in the same Tow

C — setae in two longitdinal rows, each row
with dimorphous setae, hairs or bristles
alternating with spinulae (additional hairs
or bristles may oc

The above classification is used in the text
below with comments en any possible minor
varfation (e.g. additional dorsal and venmal
rows of hai However, the study of this ex-
tensive material led several ad-
ditional types which are described separately.

also reves

4. Costal chaetotaxy in
Diptera

superfamilies of the

4.1. The “nematocerous” superfamilies

As can be seen in Appendix 2 the species
examined the superfamilies Tipuloidea
3a, 4), B!e;, a i chodoidea,
amdumd 1, Culicoides,
ynenroidea,  Anssopo:
noidea, Scatopsoidea, Mycewophiloidea and
Cecidomyoidea all belong to type Ay Tespect-
ing their costal chaeiotaxy. In this connection,
it may be mentioned that Panorpa communis
L., which was exam
poses as a representative of the \Secoptera an
insect order related to the Diptera, was also
found to be of type A (Fig. 5). It must be
pointed out, however, that among the nemato
cerous families the setae of the costa are of a
modified type in the Psychodidae (Psycho-
doides; Figs. 6-7) and are represented by more
or less narrow scales in the Chaoboridae and
Culicidae (Culicoidea; Fig. 8). In Dixa
borealis (Dixidae) and i the species examined
of the genera Leia, Execkia and Dynatosoma
(Mycetophilidae) there seems 0 be a tendency
towards the formation of rows of hairs (i.e. of
more than two rows).
n Nymphomywe (Nymphomyiidae) the
is reduced and the macrotrichia of the
front margin of the wing arc of the same kind
as those on the hind margin, being crossed
pairs of long, fine hairs
Among the Chironomoidea the single ce
ratopogonid speries examined is of type Ar. In
the  Simuliidac, t Ielodon and

species of
Prasimulivm ate al wype Ai, but species of

ihio-
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Fig. 8. The costal chactotaxy in various Diptera. — a. Tipula nubeculosa (Tipulidac). — b. Tabanus rubidus
(Tabanidae). — ¢ Btydas cingulatus (iydidc). — d. Didea Inzti (Syrphidac). — c. Helcomyza ustulata (Dryomyzidae).
Sciomyza dryomyzina (Sciomy & Suillia_ustulata (Heleomyridac). — h. Lyciella decempunctate

ae).
(Lduxamuae) Y Taehin fora [Taghmxda“\ "}, Cephenomyia trompe (Oestridac). — k. Glossina longipennis

(Glossinidac). — . Hippobosca equina (Hippohoscidae). Light mictoscope
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i
lidae)
microscope {

5. The costal chaetotaxy

norpa communis (Meco
ptera, Panorphidac). SEN

Fig. 6. Uhe coual chuctotaxy
of  Pychnda  aliernata
(Psychodidae). SEM.




Cnephie, Eusimulivm and Simulivm have
some short bristles or spinalae sparsely sct,
maostly suhdorsally, in addition o the iegn-
larty insereod hairs, thus repsesenting (v
I the Chironomidae Chironomus
nypus species belong (o no wpe AL T
others were selected from among species swarm-
ing on the water surface and having a modi-
fied or reduced costa. In these cases (Clunio,
Corynocera and Corynoneura) the chaetotaxy
of the costa consists only of a single sparse row
or hairs. In Corynocera there is, however, a
unigue brush of long hairs in the apical
vegion of the costal vein.

42, Xylophagoidea

Among this superlamily (see Sruckenberg
1673 and Krivosheina 1971) the Coenomyl-
idae, Pelecorhynchidae, Paniophthalmid
Rhaciceridae and  Xylophagidae species
examined are of type Ay The three pele-
corhynchid species studied repesent a slightly
derived type of Ay with relatively coarse hairs
or bristles concentrated dorsally and ventrally
along the costa and leaving a comparatively
wide median stripe bare. In the
tnid species there 1
setae and scatlered, somewhat finer, serac. In
Rhaphicrhynchus species there is a rather
wide bare subdorsal siripe.

In the Rhagionidae Lampromyia, e

Fig. 7. The modified costal
seiae of Psychoda alternata
(Psychodidac) in  higher
magnification. SEM

hore,
ong o

Symphoromyia, Dialysis and
wype A Schizella and
a transirional type towards
n the basal third of the

Rhagiv el
Stylospania are of

the rows indistinct. Spania is of chactotaxy
type B The Chrysopilus specics show
transitional types between A and B in €
foedus, C. dives and C. thoracicus of the sub-
genus Variopilus and o some degree in C.
nobilipernnis of the nominate subgenus, the
vest of the species belonging to all the three
subgencra, heing of type Bi. Pliolina obscura
also belongs 10 type By

4.3. Stratiomyoiden

‘Lhe Solvida
Ay respecting their costal chactotaxy. Among
the Stratiomyldae th milies Beridinae,
Sarginae and Hermiinae belong to type A;,
with a tendency towards the formation of rows
in some species (especially in Microchryse,
which has three or four relatively distinet
rows). The Clitellariinae and Stratiomyinae
( hare costa with only a few,

sely scatiered haiys on the distal two thirds
of the frontal edge of the wing and more hairs
sparsely along the proximal part (Fig. 9). All
the Pachygastrinae species siudied have two
distinct rows of hairs, thus belonging to rype
B

speties vounined are of type




Fig. 8. The cosral chactotaxy
of dedes communs (Culi-

cidael. ST,

fhe highly reduced
chactoaxy of Odonto-
micveleon  (Stratio-

myia
wvidaer. SEM.

4.4, Tabanoidea

anoidea studied
r. ). In the
« dovsal

All the species of the Tab
helong Lo ct
I

hactotaxy type A
rger species like Tabanus sudet
1 upright row of sctae (bristles) can he
w1, and the other irregularly aranged
setular are directed along the costal sarface.

4.5, Nemest

The nemestrinid species examined are either
of type Ay orare derived from it in having a
bare subdorsal or subdorsal-medial longimidi-
nal suipe (Fallenia). The apical part of the
costa shows a gradual reduction of chaetotaxy

In all the Acroceridae specics the cosia s
almost hare on the distal two thirds. At the
hase of this vein therc are more setac on the
dorsal and veniral sides, although: those are
sparse and not in distingt rows, There is alsoa
peculiar pattern of ridges on the costal surface.

This is well demonstrated, for instance, by
Panops.

In the Bombyliidac ail the Bombyliinae,
Anthracinae, Exoprosopinae and Glabellu
species examined we of wpe A Phibivia
pulicaria and Cyllenia turkestanica are inter-
mediate between iypes & and By, with more
than two indistnet rows of setae. The Cono
phorinae and Toxophorinae belong to type
By

4.6. Asiloidea

Among the Asilidae (subd; n as in Papa-
vero 1973) the subfamilies Apocleinae, As
nae and Laphystinae zll beiong to tvpe
respecting their costal chactotaxy. In
Ommatiinae Microtanaa belongs o type
but the Ommaltius species examined repres
wransitional types towards By (B) at least on the
apical third of the costa). Among the Steno
goninae Stenopogon is of iype A, the two




Cyriopogon species transitional between Ay
and B, and the Dioctria, Lasicpogon and
Stickopogon species _more. distinctly  Bi.
Damalis nigella of the Trigonominae belongs
o type By, Among the Dasypogoninae Dasypy-
Lastaurus and Megagoda ave of type
Ay, bt Lepiarthrus and Pscudorus are of type
B, All the Lepiogasiridac species studied are
clearly of type B (Fig. 10).

In the Therevidae ounly Fhycus (subfamily
Phycinae) belongs to type A, all the others
{Therevinae) being of type By,

The thiee scenopinid species exami
belong to type B

All the mydid species (except My das nitidus)
in general belong to type A but, for instance,
in Dolichogasier the setac are stightly luum'l
along the dorsal margin of the costa, in Mydas
apicalis the setae in the middie of the costa are
ler rmn those near the margins, and in
tus there is a bare subdorsal
‘his bare stripe is also 1o be
xmmd in the other Mydas species and in

Ecryphus as well. In Mydus nitidus thore are
only a dorsal and a veniral row of setae and a
wide bare stripe between them so that this
species would appear 1o be of type Bi.

Agpiocern  moerens, the only apiocerid
species examined, belongs to type A, having
relatively stout bristles irregularly arranged on
the osta.

ed

4.9, Empidoidea

Amang this superfamily (see G
all the Hybatiduae, Atclestidas and Microphor-
idae belong to type Bi. Among the Empididac

Waliter Hackman & Rauno Viisdnen

The costal chiaecto-
taxy of Leptogaster cylin-
drice {Leptogastridac). SEM.

s. str. species of the subfamilies Empidinae
and Hemerodromiinae are of type B;, with
slender hairs. In Rhamphomyia there are a
few additional hairs ouwide the rows. The
Clinocerinae differ distinctly from the others
in having a vow of siouter setac or at least a
few setue occurring sparsely herween the
dorsal and veniral rows of the normal thinuer
hairs,

In the Dolichopodidac the costal chactotaxy
with some exceptions s of type By, but there is,
however, a distinct dil fference from the e
pidid type of B, the rows here consisting of
stronger (but not longer) bristles rather than
thin hairs. Exceptions are found in the sub-
family S%mpyrnln”“‘ In the genus Campsic-
nemus various transformation stages exist
between the dolichepodid and the empidid
types. In C. (Ectomus) alpinus and C. (C.)
compenditus there is the normal dolichepodi
type wiike relatively swong sctae. In €.
scampus and €. curvipes the dorsal row alsa
consists ol many *mmdrvougthe brisiles, and
in C. paradoxus and C. loripes the br
present only in the ventral row, the dorsal row
consisting entirely of hairs. In C. armatus, C
dasycnemus and C. pumilio there are only a
very few ventral bristles present among the
slightly thinner hairs. In the typical B: found
among Cyclorrhapha (see below) the dorsal
yow consists of bristies or spinulae and the
ventral row of thinner hairs, in contrast o
some of the Campsicnerius species.

tles are

4.8, Lonchopierniden

The Lonchopicridae species have a dense



¢ costal chacto-
Lene uwm lutea
Y]

Fig. 11

Fig. 12
taxy of M

The costal chaeto-
lia pulicaria
M.

( dae)

1ow of siron;
Letwesn the

represene a variation of B, because
bath distinet rows and two types of setac.

4.8. Phorcidea

Fram the standpoint of their costal chaeto-
taxy 2}l the Phoridae species exarnined b ong
16 type Bi. The rows consist of very long and
stout .»])mf -iike setac (more slender in Diplo-

g ke setae have an unusual secondary
re with small scales, as ¢ n be se:
. in Megaselia (Figs. 12
¢ are a well-known char
the Phoridae,

T ‘Ol
). The ]:mg
acieristic of

sol. Fennici 22. 1985 oo 1Ty

£.10. Platypezoidea

In the Platypezidac 4
the costal hairs being rat
along the rows. 1 NGy
zows of hairs, with widely spaced stronger
bristles (or spinulae) among them (Calotarsa),
bristles and thinner hairs alternating along
the rows (Platypeza), or rows of bristles with
some thinner hairs among them (Callomyia;
Fig. 14). Hence, there is a s ong tendency
towards type

4.11. Syrphoidea

Among the Pipunculidae Nephrocerus is of
wype Ay, Dorviomorphe, Tomosvaryella and
Verralia are inte e between Ay and By
(basally B; and sprJI) Ay with several in-




distinee rows), and Euamyla\‘ Protonephio
evus and Pipuncuius aré ol type By, with
ninre definite rows along maost of lln—umi;

n the subfamily Syrphinae of the Syrphic
species of the tribus Syrphini ave mostly of the
type Bi, but three rows of setae (hairs or
bristles) occur in Leucozone, Didea (three very
distinct rows of short bristles; Fig. 3d), in

Megasyrphus and Eriozona (uansitional to
A1) The other Syrphinae tribes are ()t wype By,
with slight differences in the length of the
seiae (Baecha: long hairs; Ckfym‘oxuwt cela-
ively short ‘mn») in the Milestinae the tribes
Cheilosiiui (e. torsal and vintral
indefinite rows in addidon i the subdersal
and subveniral rows of hairs), Ceriodini, Volu-
cellini and Sericomyiini are of type Ai (or

Fig. 13. The modified costal
seiae of Megaselia pulicaria
(Phoridac) in higher mag
cation. SEM.

Fig. 14. The costal chacio-
taxy of Callomyia amoena
(Plaiyperidae). SEM

transitional o By). The wibes Pipizini,
Brachyopini, Merodontiut (Merodon with ad-
ditional ventrai hairs). Enstalini, Milesiini
(the subdorsal row more distinct than the sub-
ventral row) and Xylotini are of type By with
minor variations. The Microdontinae alse
belong to type By, although the pattern here is
less distinct.

1.12. Conopoidea

Among this superfamily (sec McAlpine
1979, Hackran & Viisinen 1982) of the Cyclor
rhapha Schizophora, species of the sublamily
Conopiriae belong 10 type Ar. All the other
specics, placed by some authors in a single sub-
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family Myopinae, are of type By or aansitional
towards this type (somewhat irregularly ar-
ranged setac in the basal third of the casta in
Zodion cinereus, Z. americanus and Melano-
somae, distally more distinct B ).

4.13. Migropezoidea

‘The superfamily Micropezoidea appears 10
have  wather ronsiant costal chustotaxy
throughout, heing of type B, with more or
less typical hairs. Sometimes the basal pare of
the hair is rather stout bui the tip is uever
spine-like.

1.4, Nothyboidea

In this superfamily as limited here the
Nothyhidae represent a unique type of cosial
chaetotaxy ditfering from type By in having
relagively strong haibrs and rather similor
spinulac alternating in both the suhdorsal and
. Thus, the costal chaciotany is
e O, All the Psilidae, Diopsidae, Pens
celididae, Terstomyzidae and  Somg:iidae
enarnized belong 1o type B In the Tany
pezidae the costal hairs are arranged as in wype
By but in the apical part there are three
somewhat irregular rows.

4.15. Otiteidea

In the superfamily Otitoidea as ified
here (mainly as in McAlpine 1979, fov the
Lonchacidac see skey 1980) several types
of costal chactotaxy are found (Appendix 2).
Among the (hitidae, Dorycera of the Ctitinac
is of type B, whereas the other species of this
subfamily belong to type B (apically the
paitern is less distinct). ‘The Pierocallinae are
of type By. Among the Ulidiinae £uphara and
Homalocephala are of type By, the other
species are a variant of type C, with alternat-
ing hairs and stronger bristles in hoth rows
(sometimes the difference from type B is
relatively slight due to the small difference
besween the hairs and bristles).

ng the ‘Frapherinac of the Platystoma.
dglaiopterais of type Ay, and there is no
athier plarystomatid of this type in ihe
material. The rese of the Trapherinae and all
other Platystomatidae species studied,
with the exception of Euprosopis species (w

more than two rows), are of type B,

In the Pyrgotidae Apyrgota, Lachnostylia
and Leptopyrgota are of type A, and the
Pyrgota species examined are transitional
between types A; and By,

There is much variation in the patern of
the costal chaetotaxy in the Tephritidae. The
Dacinae are of type Ay, with relatively long
thin hairs irregularly arranged Among the
subfamily Urophorinae  Hypenidium  and
Parahypenidizm are of type As (the Tutier with
a narrow bare subdorsal stripe), Urophora has
three relatively discnet vows of hairs, thus
being transitional to ¥, and Myopites are of
type Bu. In the Adraminae Adrama and Psewdo-
sophira are of type Ay, Meracanthiomyia has a
sparse dorsal row of stronger setae in addition
to the irregularly arranged hairs, thus show-
ing a tendency towards type Ay, Munromyia
has three relatively distinct rows of setae.
Euphranta (Fuphrantinac) is
between types A and By, v
change along the cosia ftem irregularly ar-
ranged are definite rows and
apically with a relativly typical By pattern.
The Trypetinas cxhibit a transition berween
types Ay and By Anoplomus and Enicopiera
are of type Ay, ferellio and I'rypeta have three
vows of hairs, while Orelliz belongs to type B,
Ceratitis (Ceratitinae) is of type A, but apically
there is a tendency wowards the formation of
three rows. The Acanthoneurinae represent an
aberrant type of costal chaciotaxy (between A,
and B, here classified as a variant of B,).
Fhere are two subdorsal-medial rows of short
slender bristles (or spinuiac), and one row of
dorsal hairs in Themaera and Ortalotrypeta,
but this is usvally mussing in other genera,
and ventrally there are several indistinet rows
of hairs {(only one row in Diarr, hegma). In the
subfamily Aciurinae there are three rows of
setae on the costa, but in dciura the dorsal row
is faintly though distinctly stronger than the
others. In the Tephritinae several types occur.
Xyphosia (Xyphosini) belongs to type A,
Plastensina (Plastensini) to type By (at least
distally), and there are three rows of hairs in
Euaresta (Euarestini), as well as in Tephrella
(Tephrellini) and Tephritini (in Campiglossa
and QOedesphenella the dorsal row consists of
stronger bristles cr spinulae).

Tachinisca cyaneiveniris, the only tachin
iscid species studied, represents a type similar
to that occurring in sorae Acanthoneurinae
among the Tephritidae, There is a dorsal row
of hairs, then two rows of short, but here very

transirional
a gradual
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row slightly
ally

strong, spinelae (the dorsal
stronger than the medial one), and
several rather indistinct ventral rows of h:

The four species of Richardiidae are of type
By, with relatively strong costal setae

Among the family Pallopieridae Heloperia
bicolor is nearly of type By, with a subdorsal
row of setae and medial and subvenirsl iows of
slightly rhinner hairs. The genus Palloptera
represents a unique case insofar as il en
compasses within the confines of a singie

genes widely varying types of costal chaeio-
taxy, differing in the de of the
spinulae in the subdorsal the ar
rangement of hairs. Pallopiera  seituum

classified by Enderlein (1936) in a
genus (Temnosira), has no spinulae, an:
two rows composed of rather fine hairs (type
B: as in Psilidae, Sepsidae, e'c,). P. ambusta,
ihe type species of Enderlein’s genus Alasia,
widely spaced spxm,) e nong the
hairs in the subdorsal row, the subventral row
consisting only of hairs (intermediare between
wypes By and ame type of
chactotaxy is also found it £ laetast
other specdes vepresent the trichiation
with  homomorphous subdorsa
S§ 2¢ (B and its variants wowards A2). In P,
septentrionalis, P. arcuata, P. sup
trimacula and P. usta the medial-subveneral
hairs are irregularly arranged, whereas P.
jormosa, P. ustulata, P. muliebris and P.
umbellatarum are more typically of type B,
havirg at most some additional veniral hairs,
In Eurygnathomyia (Eurygnathomyiid:
see Griffiths 1972) there is a subdorsal homo-
morphous row of dark spinulae (as in many
z,\'iop:(*ru; ac), a medial row of hairs, and
adjacent to this row widely spaced subventral
spines very close 10 two to three irregular rows
of subventral-ventral haivs. This type {A-Bs)
is sirtkingly simular to that of Neatéiophilus
atthough the differences from the chactotaxy
types in the Pallopteridae are slight as well, in
the common presence of the subventral spines.
Neottiophilum (included together with the
“Thyreophoridae” in the Piophilidas by
McAlpine 1977) represents a complicated type
of costal trichiation. There is a subdorsal row
of spinulae with some hairs hetweern them re
tively irregularly arranged, then a medial row
of tairs, wich next to this latter row subventral
widely spaced spiucs and very close to them
two irregular rows of hairs, thus nearly re
prescuting iype As. Although the chaetataxy
(ype of Neottiophilum is very similar 1o that

sparate

an & Rauno Viis

in I'uns,nulhuvl;ul, it is however more ir-
regular. The rest of the Piophilidae, ,ll of
which belong o the genus Piophila s. lat. are
of type By, with some scattered hairs occurring
at the dorsal margin cutside the subdorsal row
of spinulae.

4.16. Sciomyzoidea

Several types of costal (humo!axy oceur in
this Supermmll» (Appendix 2). Among the
Coelopidae Coelopa s scems to be of
type By, while C side appears 1o be
represen By, with abundant
microwichia and a-few fine hairs cutside the
subdorsal row of spinulae (Fig. 15). Helero
cheila (included here by Griffiths 1972) has a
dorsal row of hairs, a subdorsal row of rela-
tively thin spinulae, and a subventral row of
hairs (Fig. 16). thus resembling to some degree
C. frigids. Malacomy. a rather similar
type of costal chaetotaxy but there are some
subventral spinulac on the basal third of the
costa.

‘The Dryormyea species of the Dryomyzidac
have one or two wregular dorsal-subdorsal
rows of hairs, a distoct median yow of
spinulae and two or ihree in [
hairs (a variant of B resembling As; Fig,
Helcomyza ustulate (included in the Dryo-
myzidae by Griffiths 1972) has a subdorsal row
of spinulae, some of which are stronger and
longer than the others, and 2 veniral row of
hairs or weak brisiles, with some relatively
widely spaced strong spines among the veniral
row (thus helonging to type Bs; Fig. 3e)

‘T'he Sciomyzidae form a rath !\nmog("u,m
and apparently monophyletic  assemblage
with their peculiar larval bionomics. Also the
costal chaetoraxy is remarkably uniform
chroughout most of the family. There are two
homomorphous rows of spiaulae, one sub
1 and another a subventral position

3f, 18). The letter may or may not be
equivalent (o the ventral row of spines in, for
example, the Heleomyzidae (see below). Iis
spinulae are often slightly fonger and not as
densely set as the dorsal ones (especiaily in
Ditaenia) but the diffevence is not particula
marked. Between these two tows of spinul
there is always a median row of hairs. On the
whole the variation in the costal chaetotaxy in
the Sciomyzidae studied is rather negligible
and keeps within the conlines of the type just
described (here considered as an aberrant type
of B). In the nus Sepedon there occurs a




The cosial chacto-
vy of Coclopa  frigida
(Corlapiduc). SEM

Fig. 16. costal chaeto-
wxy of Heterocheila buccata
(Coelopidach. SEM

Yig. 17, e cosial
chasiotaxy  of  Dryomyua
anilis {ryomyzidac). SEM
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type (in 8. sphageus) that differs v
ordinary type in the subdorsal row *
heicromorphous, composed  of aliernatin
typical spinuiae and others with auenuated
tips (bristles). In §. spinipes the spinulae are
almost withont exception reduced
Bristles), only a few being letein the subveniral
yow. The most marked exception from the or-
dinary rype of Sciomyzidae is 7
observed by Tuomikoski (unpubl.). In this
genus the costal setae are typical slender hairs,
arranged in three irregular rows (A-B)).

The Sepsidae are of type Bi, usually wiil
relatively short and stout bristles or hairs (F:
19y, Orygma differs slightiy from the other
rows. There are mediall
thdorsally) two row
ily 10 these rows of

having fou
ventrally and
and dorsally and venirs
shinner hairs.

T'he rhopal
arc ciearly of type Bi.

werid and megamerinid species

Fig. 18, The costel chaero-
taxy of Sciomyza simpley
(Sciomyzidac). SEM

The costal chaero-
a sepsid species

4.17. Heleomyzoidea

The specics of the Heteromyzinae agree as
regards their costal chaztotaxy with the Heleo-
myzinae and Suillinac, belonging to type Bs
Heieromyza oculate and the Tephrochlamys
spp. have a subdorsal 1ow . iwo
subventral-ventral rows of hairs, and between
these rows (or nearly subventrally) widely
spaced spines. In Heteromyza atricornis there
is an additional row of hairs at the dorsal
margin and the subventral spines are very few.
In the other Heleomyzidae almost all the
species appear (o be of type By (Figs. 3g, 20). 1t
has often been considered a characteristic of
the family that there is a row of rather widely
spaced spines on the costa, although the
spines are sometimes refatively short. The subt
dorsal row of spinulae seems to be almost in-
variably preseni. There appears to be a clear
difference hetween the Suillinae and the
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The costs] chaeto-
laevifrons
EM.

Fig. 20,
taxy of Suillia
Helcomyzida

majority of the other genera (Heleomyzinae)
insofar as this subdorsal row of spinulae in the

first grorp is more sparse and heters.
worphous, the spinulae alternating  with
haiss, whereas in most of the Tleleamyeinac

this row is homomorphous and rather typi-
cally comb-like. In Neoleria, Oecothea, Heleo
myza ard Scoliocentra chaetoiaxy is almost of
the same type as in Iet)hrml.vamy:. The
wenus Diplogeoinyza hom the southiess hemi-
sphere, which is classified as a helcomyeid,
also fits this pattern well (having a similar
additional dorsal row of hairs (o Heter
atricornis).

omyza

The most conspicuous excep
above mentioned ordinary costal t
pattern in the He lmmyndaP was found in the
genus Orbellia. O, nivicole is of type Ay with
hairs ireguiarly arranged. in 0. tokvoensis
there are some wrregularly and most pmscly
arranged sironger hairs or spinulac among the
hairs, thus drpronhmg type As.

Borboropsis  (Borboropsidac)  rescubies
ellia of the ]laleom)[' fac in its costal
cha otaxy in having irregularly arranged

hairs and only a few widely spaced stonger
5melae among them subventrally.

The two Trixoscelis (Trix()srelidae) sp
examined are of type Bs, and have a
row of spinulae and subventral spines alten
1ng with hairs.

The Chyromyia (Chyromyiidac) specics
have a dorsal row of alternaring 5])\7 ulae and
hairs and & subvenural row of hairs, thus
repreqmtavmg a varicty of type B In C
otpidana the spinulae are very few and the
hairs ave relatively irregularly arranged.

Armong the snbfadn]y Copremyzinae of the

‘ennici

Sphaeroceridae Copvom}'za nitida, C. fumi-
pennis and C. clunicrus are of type Ay, while
C. notabilis, C. pallifrons and C. atra ar
intermediate hetween type Ay and By, having
three relatively irvegatar rows of hairs. Among
the Lepll)'“nr’:‘, va foniinialis and
Poecilosomelia Spi‘() are of type Ay, the
others being transitional between A; and By,
The Sphacrocerinae exa ed were of type By,

4.18. Unplaced families and gen

a

We shall consider here several groups with
unclear affinities. Some of them have been
previously associated with the Heleomyzidae.

The single specimen of Notomyza edwards:
in coll. Frey, representing the Notomyzidae, is
not in a good coadition, but as far as can be
seen it has three rows of cosial sctae, the sub-
ventral one hﬂin'h denser than the others and
formed by slightly stouter setac, the others
consisting only of slender haics.

In species of the family Chiropreromyzidac
here is a dense subdorsal row of spinulae,
with a row of hairs dorsal to it, and a sub-
ventral row of hairs with four to seven spines
widely spaced among the hairs, thus represent-
ing type Bs.

Borboroides atra, v
belongs to type B

The species of the genus Listromastax have
some dorsal sctac, a median row of slender
hairs and a subvenmal-veniral sow of haijrs
with some longer and swouter bristles among
them, Hu"wuh the ddfcxmuw between the

th unclear affinities,

ics examined belon
es.

@ spPec
to type By, lmﬂ Borboroi
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4.19. Opomyzoidea

In this superfamily the species examined are
mostly of type By with minor variations.
Species of the family Lonchacidae bel
this type but in the mo: al parts of th
costa type By may be represented (Dasiops
latifroms). In some Clusiidae there are some
ventral bairs in addition o the mormal 2
patten (Clusia [lava). Specics of the famil
Acartophthaimidae are of type By, both row
being homomorphous 1sisting of rela
uively poorly differential spieiaeshair;
The most conspicuous exception in the super-
family Opomyzoidea is the family Agro-
myzidae in which all the species belong 1o type
By, the rows consisting of slender bairs only.

nd co;

4.20. Asteloidea

Al she familics of the Asteioidea, judging
from the relatively fow  sp i
helong in gencral o ype By, but in the
Anchomyrzidae  there is  some  variarion.
Anthomyza, ischnomyia and Mumetopia have
two rows of long finc hairs, but in the dorsal
row there are also some slender spinulae
among the hairs. In Stenomicra only hairs
occur in the two rows

mined

4.21. Lauxanioidea

Species of the fumily Tauxauiidac distinetly
belong (o type By (Figs. 3h, 21} The dorsal
row of spinulae is dense and comb-like Nu-
merous Finnish species of various genera

.25 The cosial chacso-
Ry of Lycelle decem-
punctate  (Lauxaniidacy

examined by Tuomikoski (unpubl.) all exhibit
this type of costal chaetotaxy. The Celyphidae
species examined belong to type By. Species of
the family Chamzemyiidae belong to a type
intermediate hetween B, and Ba the “spinulac”
of the subdorsa ng not much thicker
than the seae of the subventral row.

4.22. Deasophilofdes

With much hesiiation we have considered
this superfamily in a wider sense (cf. Hennig
1958, 1971, Griffiths 1972).

The Drosophilidae species are of type B,
with a dense subdorsal row of spinulae. The
Curtonotidae and Camillidae species belong
0 type By, with a subdorsal row of spinulac
and a subvenira! row of hairs and some spines
sparsely araong these haivs. The Diastatidae
represent iype By, with subventral spines only
in the basal third of the costa (spines entively
missing in Odiniemorpha).

Among the sublamily Psilopinac of the Ep-
hydridae che small Atissa species belong 1o
type By, the other species investigated to
B:. In the Notiphilicac Notiphila and Ilythea
belong to type By, Hydrellia griseola is almost
of type B, having only a few spinulae in the
subdorsal row. Dichaete in the subdorsal row
has spinulae of two sizes, the subventral row
consisting of slender hairs only. The Pary-
arly so (Pelina bas
some subdorsal spinulae smong the hairs)
Among Ephvdrinae, Lamproscatella, Para-
coenie (almost), Scatells and Setacera (with a
somewhat irregular subveniral-ventral row of
hairs) are of type By, Philotelma approaching

drinae are of type B or ne
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Fig. 22, The costal chacto-
waxy of Scathophaga ster-
coraria (Scathophagidac)
SEM

Ephydra is of a special type. There ave
some longer spinulae among the subdorsal
row of ordivary spinulae, and In the sub
veniral row of hairs there are some widely
spaced spines, thus representing a variant of
< By

anmr haetidae species belong to type By ox
carly so (Cryptochactum aenescens with ad
al hairs in the apical part of the costa).
the Carnidae, Tethinidae and

n
dition
Agair, all

Chiloropidae {including the Siphonetlopsidac
sensu Nartshuk 1983; see also Anderss; 877)

are of type By,
The Milichiidae belong to type Bs as do the
Cansceidag species examined, but i he latter
family the subforsal row of spinula
and Tess distinct. In Canace actites there is an
sddizional med ow of shore bairs,

.23, Muscoidea

This superfamily is considered here in a
uch stricter sense than in Griffiths (1972) or
ven nicAlpmc (1979), thus containing the

cathophagidae, nyiidae,
Eginidae, Muscidae, Fanniidae, Ml[m]mrm ae,
Sarcophagidae, Rhinophoridae, Phasiic
and Tachinidae.

The Scathophagidae are of ty
sheir imiermediates (sometimes
rows of spinulac may oceur). In
phaginae Co

m:
e

pes A, Az and
so indistinct
the Scatho
wliarium and Gimnomera (if

rrectly classified)
Norellia ellisoma  approach (or
represent) that type; the rest of the genera
examined belong ta type A (Fig. 22). The
Pelininac scem (o be predomunantly ol type

belong 10 type Aj, and

Ar. In Phrosia thers are sometimes a few
spinulae among the irregularly arranged hairs
(A2). In Micropselaphe there is apically a

tendency towards the formation of rows. Hexa-
mitocera loxocerata represents a unique case
ameng the Diptera ma[e“vﬂ examined: a case
of apparent sexval phism in the costal
chaetotaxy. Ti the 82 females examined the
ostal chactotaxy is of lvp(‘ Ay with many
imreguiarly arranged spinulac among the
bairs, whereas in the 24 malcs it is of type &
(Fig. 23).

Most of the Anthomy
belong to type £,
alternating

ae species clearly
wiih hairs or bristles usnally
with spinulze in heteromorphous
subdor and subventral rows. In Fucellia
there is an additional sparse row of strong
ventral spinulae. In Pegomya and Hylemya
there are more or less irregularly arranged
additional ventiral setae. A}l these can easily be
regarded as belonging to type C, the variation
only being due tc additional serac. More
aberrant chaetotaxy patterns are found in the
genera Monocrotogaster and Eustralomyia.
These have a dorsal row of ine hairs, sub-
dorsal and subveniral vows of spinulac and a
ventral row of fine hairs, and in Zustalomyia
irregularly arranged ventral hairs as well.




Fig. 23 The costal chaetotaxy of Hexamitocera loxocerata
(Scathophagidae), drawn from a scanning  cleciron
micrascopic (igure. — a. male, b. female.

In the Eginidac Egina has a dorsal row of
hairs. two median (subdorsal-subventral) rows
of spinulac, and one or two more ov less ir-
regular tows of ventral haivs. In Xenotaching
there 15 a dorsal row of haivs, two madian
weteromorphous rows of hairs and spinuls
{the spinulae fewer), and a ventral row of
hairs.

The Muscidae are of type C with alternating

hairs or bristles and spinulae in two hetero-
morphous rows. Ventrally to these rows a
ingle row of hairs, or irregularly arranged
haits, may occur (dcanthiptera, Morellia,
Drymeia, Pogonomyia). In Mesembrina, for
instance, ihe thicker spinulae and the thinner
Hristles (ac least ar their 3ip) are not so
distinesly in the same rows (Fig. 24). The
Swmoxyiuze do not differ [ram the other
Muscidae, heing clearly of rype €.

“The Fanniidac also belong to type G, with
two heteromorphous rows of aliernating
spinulac and hairs or bristles.

Calliphoridae species, like the above famil-
ies belong to type C in respect of their costal
chaetotaxy. They frequently possess broad fat
spinulae alternating with thinner bristles in
the heteromorphous subdorsal and subveniral
rows. The bristles are sometimes ditficult 1o
detect, especially in the subveniral row (in
some  Chrysomyia species the bristles arc
alrasst covered by the large, nearly scale-like
spinulae; also, the difference berween the
bristies and spinulac seer i

Waites Hackmen & Rauno Viiisén

the Sarcophagidae, usually with alternating
spinulae and almost as strong bristles in two
heteromorphous rows. For instance, in Hila-
rella the difference between the spinulae and
bristles is very slight. In Pechia a typical C
arrangement is found in the distal part of the
costa but proximaily tern approaches
type Az. An additional veniral row of setulac
oceurs in several sargophagid species, such as
Synorbitomyia insular

Type G is somewhat indisiinet in the Rhine-
phoridae. The sisbdorsal row consists of more
slender bristles mixed with fewer and stower
spinulae, while subvenirally there is almost a
row of spinulae among the irregularly
ranged thinner bristles

Type C is represenied in the Phasiidae in a
typical form in Opesia and Phasia, but
sometimes there s an additional ventral row
of relatively coarse bristles (Subclytia). In
Gymnosoma, Perigymnosoma and Clytiomya
the subdorsal and subveniral rows are almost
homomorphous, consisting of ncarly uniform
spintulae awd roasse bristles, thus alse resem
bling type B but quite evidently devived from
iype C. In Clara the subdorsal row consists of
alternating spinulae and rather stout bristles
of the same length, then there is a nearly
median row of stout spinulae and ventrally @
it an irregular row of setulac. Ormia is rela-
tively similar to Clara. In Alophora the dorsal
row consists of almost uniform slender
spinulae but in the irregular ventral row there
are stout spinuiae and more slender bristles,
the latter inseried slightly more ventrally than
the spinulae. In Cylindromyia the basal third
of the costa has more irvegularly inseried
spinulac (resernbiing Az) but the distal part of
the vein 1s clearly of type

Most of the Tachinidae specics examined
clearly belong o type L (Kig. 3i). Among the
Dufourinac Frerea approaches type Ay, the
rather slender hair-like “spinulac’” in the sub-
dorsal row are practically identical to the hairs
so that the row is almost homomorphous, and
the subventral “row’" is very irregular, having
rather few thin and hair-like “spinulac”
among  the inserted hairs. In
RBillaca (Dexiinae) the spinulae are slightly
broader in the subventral row than in the sub
dorsal one. Yhe basal third of the costa often
bears an additional irregular row of hairs
(Garcelia, Lygim, Solicrie, Rondania, Onycho-
gonia), and sometimes the basal part of the
vein approaches type A; or even Ay

{
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Fig. 21. The costal chacto
of Aesembring mys-
2 (Muscidae]. SEB.

4.24. Oestroidea

The Cuterebridac species exarained belong
(o type Ar, with irregularly arranged home:
15 setac, but next to the dorsal indis-
w’' of setae there is
siripe, while subventiatly

®

ent

ly
re irregularly arranged. The patern
s of

sesembles that occurring in several grouy
swer’ Muscomorpha such as Mydas o
didae.

Among the Oestridae Oestrus ovis
unique scrongly reduced pattern of the costal
chaetotaxy. Apart from the basal part there are
two indistinct rows of widely spaced
nticles (short spinulae). The denticles are in
the ventral and dorsal rows almost opposiie i
each other, but on the distal part of the costa

+ the dossal denticles are present, the
catral line being bare. Pharyngomyia is a
minst inleresiing case, forming in the cosal
character a link with the Muscoidea, On the
proximal part of the costa there are irregularly
arranged spinulae; on the midd
are relatively thick bristles and
alternating in two heteromorphous rows (type
{j, and on the long distal part of the vein these
rows gradually change to something very
similar 10 the pauern found in Oestrus
(sparsely set denticles). The Cephenomyia
species are nearly of type Ay, like the Cutere-
bridae, bist have some slightly differentiated
stronger bristles among the ordinary bristles
or hairs (Fig. 3j). The Hypodermartinae have
setac which are rregularly arranged (and rela-
avely small considering the widih ot the
costa), thus being of type Ay, There also scems

on

to bf present the bare subdorsal-median longi-
tudinal stripe similar (o that in the Cutere-
bridae and Cephenomyiinac,

The gasterophilid species investigated ap
;)em‘ed 3 be primarily of type Ay but there are
intermediate Jcases and  tendences  towards
types resembling By, Xn Gasterophilus haemor-
rhoidalis theve are more upright setac in the
dorsal yow and thie other s are directed
distally and  arranged
pecorum 111£:re 1s a bare stripe subdorsally (as
in Cuterebridac, eic.), and in G. nasalis the
bare area is broader, lea ng less space for the
ventral hairs, thus being almost of type Bi.

4.25. Glossinoidea

All the species of Glassinidae are nearly of
type Az, with & subdorsal row of broad, blunt
and short spinulae among irregularly ar-
ranged hairs. In Giossina longipennis the
spinulae are at least in the second third of the
€osta 1n a comparatively dense row (Fig. k),
in the other glossinid species more sparsely.

In the Hippoboscidae Gifersia and Steno-
pteryx belong to type A,. In the latter there are
very long hairs in the basal part of the costa
and a Late subdorsal stripe. Lipoplena has
only one sparse row of hairs, In Ornithomyia
:he_lc is a tendency towards B; with the rows of
hairs being separuted by a wide bare median
stripe. The Hippoboseq species belong to type
Bi with two relatively sparse rows of long
spine-like setae (Fig. 31y, )

ihe Streblidac are of type A, with com-
paratively sparsely arranged stout bristles.
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5. Evoluntionary tzends in the costal chactotaxy
in the Dipera

The strocturally simple type Ay of costal
chaetotaxy, with hairs or more or less slender
bristles irregularly inserted or at least not in
distinct longitudinal rows along the costa, is
without doubt the most primitive one, occurr-
ing also in the Mccoptera (Panorpa). It was
found in almost all “nematocerous” Diptera,
and as a dominant feature of “lower” Musco-
morpha (= “Brachycera s. str.”") but it was less
common among the cyclorthaphous superfam
ilies. Among the nematocerous superfamilies
some minor (hangeq in the typical Ay patiern
were found: the hairs became long and ‘thin in
the Psychodidae (Psychodoidea), and more
scale-like in shape in the Chacbhoridae and
Culicidae (Culicoidea). Reduction or weaken-
ing of the costal vein has also influenced the
costal pilosity, and, for example, in some
Chironomidae swarming on the water su
(Corynoneura, Clunio) there is only a single
row of hairs left on the costa. A lendency to
form lougitudinal rows of sciav (ors diaie

1wo rows) was found in the Myceiophilidac
and here especially among the Myceto
philinae.

A change from costal chaetotaxy type Ay to
By hus taken place numerous times during the
evolution of the Diptera Muscomorpha (see
Appendix 2). In the large species of the super-
families Xylophagoidea, Asiloidea and Taba-
noidea several cases have been found where
dense hairs or setulae form a dos “ ge'
and a more or less wide subdorsal longitudinal
stripe is left bare. Ventrally and subventrally
there are itregularly arranged hairs or sctulae
flatter along the costa, dirccied owards the
wing apex. This type ocaurs, for example, in
the Pantophthalmidae and Tabanidae, but
also very characteristically in the diydidae
(Fig. $¢) among the Asiloidea, and was even
found in the “higher” Diptera, viz. in the
Oestroidea. Type B; may have developed from
this version of Ay, at least in: the Mydidae and
possibly in some other “lower” Musco-
morpha, as well as in the Gasterophilidae.
There are also other possible pi(l’“\'a»s
ltadmg 10 l\pt’ By lluuug,h intermediate forms
in which the numbers of the costal hairs have
already become reduced and there may be (hree
or [our longitudinal rows. Gradually all buas
the subdorsal and subventral rows may have
disuppeared, resulting in type By In the
intermediate forms the costal hairs are

ace
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ranged in a different way on the proximal,
middle and distal parts along the costa. In the
Acroceridae and some subfamilies of the
Stratiomyidae the costal chaetctaxy is strongly
reduced, most of the costa being almost bare.
In the stratiomyid subfamily Pachygastrinae
all the species exammed are of type By. In the
Rhagionidac intermediate types and By have
been found in a single genus, Chrysopilus. In
the Asilidae the change from Ay to By has
apparently occurred more than once. Type By
scems to provide the basic plan in the super
family Fmpidoidea. ‘fn the cyclorrhaphous
superfamilies there are numerous cases wher
Ay, intermediate types and B, occur in one and
the same superfamily. Clear cases of a change
back from type By to A have not been found
but the possibility cannot be ruled out. Near
the base of the wing the costal hairs are often
irregularly arrarged and poorly differentiated
even if the rest of the costal chaetotaxy pattern
can be classified as By or other more derived B
types. Among the schizophorous flies B
dominates i the superfamilies Micropezo-
idea, Nothyhuidea and Asteioidea] A special
type of By is that of the Phoridae in which the
two tows form the acteristic and con-
spicuous costal fringe typical of the family.

From type Ar a small change can lead o Az
when some hairs have differentiated into
stouter bristles or spinulae occurring irregu-
larly among the hairs or in some cases in
sparse rows (or stout bristles scattered among
slender ones, etc.). Among the nematocerous
Diptera this was found only in the Simuliidac
where it apparently is a synapomorphous
character state {or 2 group of genera and has
probably arisen only once. In hxgher Diprera
ype A: occurs in the Otiioidea, Heleo'
myzoidea (Orbellia, Borborepsis), and as a
general feature of the Scathophaginae in the
family Sca l’]O]‘r‘aQ dac (Muscoidea). The se-
quence of the changes is not 5o clear in thes
cases, and 1t seems to us on the basis of some
transitional types that at least in some Scatho-
phagidae type A; may have been secondarily
developed from A;. The cases where the stout
spinulac in two rows are combined with ir-
regularly arranged hairs or bristles can
probably be derived from the B types.

The change from type B: to By has obviously
accurred several times in the course of di
pleran cvolution and l_/l"lhd])]\' sometimes alse
reverse change back taken place.
“Type B occurs in the r',rlurrh

phous super-
families Otitoidea, L(mcha(nulla, Opo-
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rayzoidea, Lavxanioidea and Drosophiloidea,
In the Lauxaniidae the B, pattern is in its
typical form, with a comb-like subdersal row
ovfk stout short spinulae. Intermediate cases

with more sparsely arranged spinulae among
hairs in

the dorsal row occur in several
When, in addition to the subdorsal
nes occuy ,n the

raw o
subvenr
of the Sciomyroidea, Ieleomyuoidea
D:usopluloidea, the developimenr has reached

pe Bs. Among the aberrant B types (hairs in
regiiar rows) may be mentioned the Teacho-
preridae, it which there is a dense row of
stronger setae between the subdorsal and sub-
ventral rows of hairs, thus resembli the
Clinocerinae of the family Empididae. In the
Empidoidea the Dolichopodidae have the two
rows consisting of spine-like trichia, and in
the genus Campsicnemus the presumable
secondatry change of these trichia to oxdinary
slender setae has led (0 an atypical pauern
resernbiing Bs, but the subventral row is the
stronger one.

'Txpe A1, which occurs amaong the Gtitoidea
in Piophilidac (Neottiophilum) and Eurygne
thomyie, may bederived from 8,2, butin fact
is rarher close to variations of By, with ad-
ditional rows of hairs.

An interesting type of costal chactotaxy
with Tnating  or almost  altern ting
spinulae and hairs or slender bristles {or alier-
nating stout and slender setae) in bath sub-
Tand subventral rows. This type, or some
thing very near it, has developed in groups of
Dintera taxonomically very remote from each
other: it the Nothybidae (all species), in some
Platyperidac and Otitidae (several Ulidiinae)
antasa probable basic form in the M i
(except in members of the
which are of type Ay or !

dors

na fera is
(Figs. 31, 14) but has possibls
fferent ways: in Callomyia from
type By by the differentiation of some hairs
into stronger setulae in both rows, and in the
Muscoidea (as limited here) from type A, bya

rearrangement of the irregularly inserted setae
into mare distinet rows. The laiter could con-
ceivably also have arisen from a variation on
type By, with (wo almost median rows of
spinulee and in which these rows have moved
away from each other. The dorsal row of
spinulae world then be almost in the same
Tow as the row of hairs, and the ventral row of
spinuiac would be among the less regularly

Fig. 25. A table
costal chactoayy
indicate the more 1,

showing possible ways of evolution of the
in the Diptera. The thicker arrows
tobable directions of evolution

arranged  ver
among the O,
clear but m,
eluta shows
table
ution of ¢!
given in 5.
(.ompanx' With most
characters it can pe

al hairs. In the Ulidiinae
das the omnnot type Cis less
4y have arisen from B, as Euxesta
a B type laliing rather close to C.
10Wing the probable ways of evol
‘e ngml chaetotaxy in the Diptera 1s

other morphological
stated that changes in the
costal chaetotaxy have heen astonishingly
slow during the evolurion of he Diptera. The
greatest variation within a superfamily is
found in the Giggige,. Sciomyzoidea and
h«homwmdﬂ(sec Appendix 2). Different tri-
CRI3LON types within 5 single genus seem to
he vave (Chrysopiius in, Khagionidae, Camp-
s)memu.\ s Dolichapedidae, Palloptera in
F dnopm\dav I Intraspecific variation seems (o
be extremely scarce, but at least in Hexamito-
ceva loxoceraty uf the Scathophagidac types Ay
and A; can be found iy, o single species. The
adaptive significance of the costal thaetniaxy

is not kuown byg i may be connected with the
aerodynamics of the wing.

6. The costal chaetotaxy in the classification of
the Diptera
6.1. The * BeMAtnerpyg”? Diptera — a case of
syraplesiomorphy

In the “tematoceroy”
chactotaxy type A predo:
mally wnm-d

super families cost;
minated in the nor-
species examined. The occur-

- s
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rence of type Ay in Panorpa also indicated that
this type is a primitive ‘feature among these
superfamilies and it is also shared by many
other groups of Diptera. In the Simuliidae the
sparsely arranged spinulae among the rregu-
larly arranged hairs can be considered as a
synapomorphy of a group of genera and
should be studied more closcly specialist
ia the Mycetophilidae the tendency towards
row formation may be of some taxononic us
Modificition of the costal setae has probably
taken place independently in the Psycho
doidea and Culicoldea. tt can be conciuded
that the costal chactotaxy offers 1o help for the
buiiding of phylogenetic trees of the supe
families considered here and the position of
the Nymphomyiidae remains unclear. The
present study of the costal chaetotaxy is,
however, rather incomplete in respect of its
finer details.

6.2, The superfamilies of the “lower”
wmorpha

Musco-

We have here included in the Xylophagoidea
the families Cocnomyiidae, Rhagioni
corhynchidae, Pantophihalmida
idae and Xylophagidae (as in 8
197%). The Glutopidae (sce Krivosheina
obviously belong here but are not represented
in our material. The basic type of costal
chaeiotaxy in the Xylophagoidea is Ay, but
there is a tendency towards a transition to By
in the Rhagionidae. In the latter the change
from the plesiomorphous character state 4
ards B has obviously taken pla
1 once during the evolution of the £
and the costal chaetoraxy can be u
additional taxonomic character for 55[)dr4r1nq
the different subfamil The P

thidae and Pantophthalmidac, in
medial or subdorsal areas along the ¢osia b,
been found, have previously been included in
the Tabanoidea but the present data do not
solve their systematic position.

The Tabanoidea consist of two families,
Tabanidae and Athericidae, the latzer raised to
family category by Stuckenberg (1973).
However, all the species examined helong (o
type A

In the Stratiomyidac the basic type of costal
chaetotaxy is Ay but a transition 10 By has
taken place at least once.

In the Nemestrinoidea the costal chaetotaxy
indicates heterogeneity of the superfarnily.

which hms-

The Acroceridae show a similar reduction of
the chaetotaxy to that of some Stratiomyidae.
The Nemestrinidae are ol type Ai and more
like the Pelecorhynchidae and Pantoph
midae, but the disial portion ol the costa
shows a similar reduction of the chaetotaxy to
that occurring in the Acroceridae. On the
other hand, the Rombyliidae show a transition
from Ay -to B paralieling that in the
Rhagionidae and several other groups. The
BOmb‘hudaf’ this seem Lo represent a separa
Hennig (1572) doubted that Bomby
ze belong to the Namestrinoidea. Sa; :
(1972) suggesied thai the Filaromorphidac
might be l(lulé‘d w the Bombyliidae, but we

have not seen material from this family.
Among the Asiloidea (see Appendix 2) the
Leptogasiridae call for comment. They were
elevated to farniiy rank by Martin (196%» but
regarded as a subfamily of the Asilidae by
Olroyd (1963). Papaverc (1973) follows Martin
and excludes it from the Asilidae. Tt can be
stated that the species of Leptogastridae
all distinetly belos .g to type B\,

examined

However, the Asilidag, w
family lepiogastridac”, m
Among the Therevi )
nae) belongs to Ay, the others to
¢ the recent ideas on the
stematic position of the Phycinae (cf. Irwin
1976 Lyneborg 1983). In the Asiloidea the
basic type of costal chaetotaxy is evidenily Ay
although a change to B has occurred in
several separate evolutionary lineages.

In the Empideidea the Empididae s. lat. was
split by Chvala (1981) into four familics, viz.
Hyboridae, Atelestid yand
Microphoridae. Deviations form the
and apparently original type of cos
taxy here (B, with slender hairs) occur in the
present material only ir: the subfamily (lum-
cerinae among the "‘\npl(huae (s. str.). Th
Dohchnpomdae on the other hand, mﬂt‘r
from the rest of the Empideidea in having
thicker costal setae as a general featuve.
Among the subfamily Sympycninae there are
present, however, v intermediate staies
leading towards the £ idae type, and eveny
aberrant types B:. We consider
these un pes secondary changes from
the typical p“n(-'nx of the Doltchopodid:

The Lonchopteridae cxhibit an aberrant
type of B (or Bi) not found in any other
families of the d\schua
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The long costal setae of many Phoridae
exhibit anly an aberrant form of type B
her Phoroidea were not examined.

In the Platypezidae the tendency towards
type G from the ordinary By can probably be
used in the taxonomy of this family.

in Syrphoidea A;, By and i
1yoes accur, the basic type of costal ¢
215 here being obviously Ar. In the Syrphidae,
at b amilies and tribes should he

rmediate

et studied.

6.3, The enigmatic relationships of the schizo-
phorous Dipiera

Concerning the classification of the schizo-
phorous Diptera there are controversial views
and the costal characters provide some ad-
ditional data for discussion. Hennig's {1958)

s rather generally accepted wlhen
). basing his decisions on an

Griflu
extensive sindy of the male postabdomer,

altered the systemn with respect to several
points. Griffiths pointed out that 10 5yNARG-
merphy for the whole Acalypirata has been
found and that the taxon Acalyptrata should
not be used in a phylogenetic system. In his
Classification system he placed the calyptrate
flies in his superfamily Muscoidea and separ-
ated his Lonchacoidea, Lauxanioidea, Droso
philoidea and Nothyboidea from the Musco-
idea. This system has not been generally

by dipterists and, for example, in the
atalogues of the Oriental (Delfinado & Hardy
773, Afrotropical (Crosskey 1980) and Neo-
vopical (not yet completed) Diptera it has ot
heen adopted.

The systematic position of the Conepidae
dy been discussed by the authors
1982). The present
that the subfamily Conop:
ngs o type Ar, in addition o possess
other obviously primitive features such
apical arista. The other sublamilies belong Lo
type Bi. Also in the costal character the
Conopidae, assigned to a superfamil of its
own, fits in as an carly branch of the Schizo-
he complicated
ing mechanism of the acde: i
His Muscoidea had been lost in the
IS which still have genital features shared
by the families of his Tephritoinea. On the
other hand, the swinging mechan hay ot
yei have been developed in the schizophorous
stem when the Conopoidea branched out as a

disAnen
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sister group. We consider it more probable
that the swinging mechanism, iogether with
some other complicated characters in this
connection, has heen lost in the Lonchaeidae
(here in the Opomyzoidea), Cryptochaetidae
(here in the Drosophiloidea s. laL.), Lauxani-
oidea and Dros loidea (s. str) during
evolution and that these ilies do mnot
belong 10_a branch. scparating them _from
Criffiths’ (1972) Musroidea (s. lat.). Griffiths
does not rul this possibility and there are

v her cases (Fanniidac, Periscelididac,
Hippohoscidae, Rhinotoridac, Odiniidac) in
which he thinks that the swinging mechanism
has been sec ost. It seems (0 us
probable that the swinging mechanism of the
ﬂf‘(i<%:|g\xs was developed as a general feature of
the Schizophora, primarily lacking only in the
Conopoidea.

The similarity in genital characters (except
of the swinging mechanism) between the
Conopidac and the families of the tepbritid
group has been pointed out by Grilfiths and
therefore the € should be placed not
far from ihe branching peint of the Cono-
Micropezoidea (Lype By) may
e show the possibly
e antennal character shared by the
L(}m)pidmn

The costal chaetotaxy throughout the Micro-
pezoidea is a very similar Bi, so that it is not
possible to say anything about the inter-
relal_mnships of the families Cypseloso-
matidae, Neriidac and Micropezidae (see
Hennig 1958, 1971, Griffiths 1972, Andersson
1976).

There are different opinions concerning
what should be included in the superfamily
Nothyboidea ( 1938, 1971, Griffiths

1972, Mc4 pine 1979). We have placed there
the families Nothybidae, Tanypezidae (in-
cluding Strongylophthalmyiinae),

Diopsidae, ingogastridae (not examined),
Teratomyzidae and Periscelididae, and with
much hesitation also the Somatiidae. It is not
quite clear whether the zbove families in-
cluded in the Nothyboidea reaily form a mono-
phyletic entity. Hennig (1971) combined the
Nothybidae with the Psilidae, Diopsidac and
Megamerinidac as )
hin the superfamily,

and Swongylophthaimiid
ilzmypezx ). Gritfiths (1972) on the other
hand removed the Diopsidac to a superfamil
s own and the Megamerinidac to the super-
family Sciomyzoidea, near the Sepsidae (as

1d the Tanypezidae
s another group
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alse done here). Griffiths (1972) furiher in-
cluded in the Nothyboidea the families Terato-
myzidae and Periscelididae (including Somati
idae), as has also heen dome here Ji must,
however, be admitted that the costal chaeto-
taxy character does not much help in solving
this problem since the type B‘ iypical of this

Hennig included the
Periscelididac in his  Anthomyzol
Somatiidac, belonging to the y
iributed type By, cannot be placed
certainty.

In Griffichs’ (1972) system the Tanypezi
are combined with the Heteromyzis o form
a prefamily Tanypezoinea in his large super-
family Muscoidea. The l"\mpeudae are of
type By, whereas the Heteromyzidae agree with
their By type, with the Heleomyzidae separated
by Criffichs widely from it (in his Antho-
myroinea).

in the Otitoidea many different types of the
costal chaetotaxy occur, and in the Oritdae
and  {ephritidae trends of evolutionary
changes from types By and Ay respectively to
more lm::phnmd types can be followed. The
Tachiniscidae show an affiniiy with the
Acanthoneurinae of the Tephritidae, and the
question arises as to whether this family, with
only a few genera, could be a subgroup of the

Tephritidae, or even an off-shoot of the
Acanthoneurinae. According to  Speight
(1969), chere is also a similarity in the

prothoracic  structures: in the tachini
geous Anthophasia the prullmnx is
which is present in at least three genera of
Acanthoneurinae.

The similarity in the patiern of the costal
chaetotaxy of a very complicated rype beiween
Eurygnathomyie (here considered 10 represent
a separate family Fu')r.,n'xll"mu)uda& see
Griffiths 1972) and Neettiophilum can be
;\mmed out. In the genus Pallopiera the
variation is at first sight considerable but, in
fact, the complicated types can be derived from
simple ones by only rather small changes, as
well as the Neottiophilum, and further the
Eurygnathomyia, types {rom the costal
chaetotaxy type of Palioptera. However, the
direction of this evolution is not necessarily
towards more complicated patterns in all these
cases, and reductions may also have tuken
place. The costal chaetotaxy does not give
support to the sul)gemm division uf the
genus Palloptera proposed by Frey (1939),

except in the case of the subgenus Temnosira
P. saltuura being the only species representing
type Bi.

In the Plaiystomatidac there arises a sus-
picion that Aglaioptere, a very conspicuous
genus included in the Traphexmae possibly
does not belong to this family, being of type Ay
in contrast to the By type of the othier Tlaty-
stomatidae examined.

‘The superiamily Sciomyzoidea is here
ited as in Grifliths {1972). The Phacomylinac
have been included in the Qnomyzl(lu, as
done by the sciomyzid spcialists (e.g. Steyskal
1965, RozkoSny & Jeremies 1977). Of the
“elcomyzidae the genus Helcomyza is
included in the Dryomyzidae and Heterochetla
in the Coelopidae, as done by Griffiths (1972).
Among the Sciomyzoidea the families Coelo
pidae, Dr\om'yudae and Sciomyzidae seem to
be rather closely related. However, their costal
chaetotaxy is somewhat varied, with several
complicated types, and accordingly cannot be
used as a criterion of homogeneity within
these families.

I'he taxonomic position of the genus
Tetanusa, now included in the Sciomyzidac by
several anthors, has been differently evaluarced
in the pas:, and the question still does not
seem to be finally sertled. The structure of the
antennae, the thorax, and the wing nervature
are rather aberrant for a genus included in the
buomyudae In Tetanura the costal hairs are
arranged in three irregular rows (ABj, the
other sciomyzids being of an aberrant type of
B2). Tuomikoski (unpubl.) cven suggested
that Tetanura should be placed in a subfamily
of its own (Tetznurinae} and that it conld be
the sister group be other Sciomyzidae.

‘T'he Sepsidac, Rhopalomeridae and Mega-
merinidac are of type By, with the faint
exception of Orygma. However, Orygme,
formerly included in the Goetopidae, is
convincingly shown to belong to the Sepsidae,
one of the deciding taxonomic characters
being the presence of the memsugummm
bristles in Orygma.as well as in the typical
Sepsidae. The costal chactotaxy does not
contradict this view in spite of the additional
dorsal and veniral hairs present on the costa of
Orygma.

The Megamerinidae werc pl-ALEd o lht
Nothyboidea by Hennig (1
myzoidea  {‘Sciony
(1972). The type By in this family does net
help much in this respect bue the pmfhomuc
type, according to Speight (1969), is “A”




which occurs in numerous genera of the other
Sciomyroidea and only in one genvs of the
i dae among the Nothyboidea.

The Rhopalomeridae show the hiseriate
type of ordinary hairs similar to that of the
Micropezoidea and most of the Nothyboi
and the Sepsidac and Megamerir
the Sciomyzoidea. A]lhough the Rm)J
ﬂ‘(—'\idﬂf are very \m]lkc the typical

possessing quiie similar
istles, an apmnm

rmlled .\calvpuam.

have followed J. F. McAlpine's {1979)
and included in the superfamily
Helf-omwzmud the families Heleomyzidae,
Trixoscelidae, Chyromyidae and, with some
hesi [atlon, the Sphaeroceridac. Moreos 2

g o added here the families Borboro-
psidac and  Rbinotoridae. Griffiths (1972)
corbined the Heteromyzidae with the Tany.
pezidas o form a prefamily Lm‘, pesoinca in
his superfamily Muscoidea. We have classified
the “Hereromyzidae”, however, as a subfamily

j yzidac, in which (
this xon were included prior o 1972
type By occurs bath
Iteteromyeinac and in  the other
myzidae. The Sphaeroceridae, wi
primitive types Ay and By, seem
sr‘igvnatic systematic position, but they ab-
viously fit better into the Heleomyzoidea than
into the Drosophiloidea s. lat.

Among the Heleomyzidae the genus Orbel-
lia represents an exceptionally primitive ¢
etaxy (A-Az). It is not, however,
possible ro say il this 1s a plesiomaorphous
condition, or the vesult of a reduction when
compared with the By type of the other
Heleomyzidae, It may be mentoned that
Orbeilia shows the most plesiomorphous
conditions of the male postabdomen known
among the Heleamyridae: in most Heleo-
myzidae the seventh and eighth terguim
es have been lost, but both are well

Aevelﬁped in Orbellia (Griffiths 1972). The
possible relationship of Orbellic 1o the
Borboropsidae should be studied.

Among the unplaced groups the genus Mot
myza was classified in the It COIA]')H(]’!(‘ by
Mafloch (i933) in spite of the fack of (O\‘dl
spincs. (,nmuh (1972) described she Lum]\
Nasomyzidae but did not place them in
super family Chiroptercr <idae
was dmmd by Griffiths in his Tephri
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tomea before the Mormotomyiidae (not exam-
ined; possibly it herrer ey the Muscoidea or
G hsummka) and  Cnemospathidae. The
N Xy of the Chiropteromyzidae

a relauommp with the Heleo-
myzoidea. rh’wn s Listromastax was placed
lJ)y ‘(,u(mm ay Tethinidae but it
i.;:jd"::d"."?]"\ it The costal chaetotaxy
TN AnIeRte 2 velagionship with the Heleo-
my20idea. Bovboroieg iy ane of unplaced
?{)*r‘;‘;«’*rd}t{f{{;c to the Ileleomyzidae (cf.
(here, ].;,: ) b doeg notappear o helong
BEBNS Dichrochize has been tenta.

tively placed by Frenpe (1971 in the Leleo-

myzidae but beitg of type B, like Borboroides
it hardly belongs theye

In the catalogy,

e of afrotropical Diptera
( Crosskey 1980) ) the super] m~lv%pomyz§1dea
includes  the families To chacidae, Pio-
philidac, Opomy;idae Clasiidac, Odiniide
a)nd Agromyzidae. Hosyever, we think that the
l;;})hlh& < 0t bewter iy 1hy Ouiroidea, where
/’10/7“)4(\/:\\}5‘1?\ Placed them in his monograph

Ave aiso added here the Acarto.
phthalmidac, [y ghe Opomyzeidea type B,
may form the neral pauern. In such small
Lies as the Agromyiy pe By may have
secondarily deyeje ved from B .

Among the Asteioidea, which are predomi-
nantly of type By, the Anthomyzidac appear 1o
constitute a slighy exception, having some
dorsal spinulae, The genus Stenomicra has
been tentatively Placed by Hennig (1971) in
fh"l Aulacigastrig; 2e hut (.mlu‘;, (1972) retains
it in the mht)n'\udqo Its type By seems to
lend support to ennig’s view.

Thel ,d‘lxwmold(a.m)uc ¥s 0 bie a relatively
homogenous Superiamil in wrms of costal
ckaupn" '1 he Celyphidac, included by

(1972) iy the " Lauxaniidae, are
retained hr-re 5 a separaie family, as was done
by Miller (198¢). y; ler points out that the
(‘A‘plyphld‘k}t e lacking in the costal spinulae
(“setulae”) typicy) of the Lauxaniidae. The
La.uxdmolded with type B as their general
PAUEM (at least in he Lauxaniidac), and
lacking  the ¢ing mechanism of the
aedeagus, m be velated to the Opo-
n?wmd&x where xha swinging mechanism has
also been lost iy the case of two families
(Lonchaeidac ang Qdinidae).

c h(l-llz:rmu Curtonotidace, Droso philidae,
(iiﬁ.‘}»lﬁ?.j? . atidae (including u;uhw
2 €W and the genus  Diastata,
placed by him iy rhe Ephydridac) and Ep-
hydridae are the mempers of Lhe Droso-
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philoides in a stricter sense (see Hennig 1958,
1971, Griffiths 1972). The famiiy Crypto-
chactidae is probably rather closely related to
these families (D. K. McAlpine 1982). In a
wider sense (see also Crosskey 1980, and

rether Speight 1969 and J. F. McAlpine 1979)
rhc families Milichiidae, Carnidae, Braulidac
{wingle Tethinidae, Canaceidac  and
Chloropidac (including the Sip
of. Narishuk 1983) are includes
dition, the Risidae and I‘ummmn(he can be
commndated heve (sec Pa 1930). We
admil that the Drosophiloides in its widest
sense 15 a taxon containing heierogenous
ements. The Drosophiloid
1971} and Grifliths (1972)

most probubiy
monophyletic and the type B, costal chaeto-

taxy abviously figures in their general plan.
We have, however, considered it practical to
include here other families as well: if they are
b ved, it is doubtful whether they
monephyletic superfamily. The position of
the Carnidae is unclear and a closer relation-
shh) with the Milichiidae is uncertain, The
fethinidae and Canaceidac are pro
l.nm 1 each other. 1t ha
ﬂmie’d whether the Miliichiida
lat.) form a monophyletic cutity. To
[h(’ Mlll(lmdaf‘ was also relerred the genus
Australimyza Harrison from Austra
Zealand and some subantarctic islands (Harri-
son 1959), but Griffiths (1972) placed the
genus in a family of its own, the Australi-
myzidae (*‘prefamily Australimyzoinea”}, near
the Nothyboidea. We have unfartunately not
en any material of mu @axon. Acct dmg to
{15

form a

not been demor-

helongs o the
X(‘ﬂ?i[('l]udl (Astcioidea).
#.4. The roots of the Calyptratae
Where the calyptrate Dipiera have the
origin in the system of the Sch izophora is

dx{ﬁcult to elucidate. The Scatophagidae have

two types of costal chaetotaxy, Ar and As. The
type A of most of the Delininae could be a
but

primitive feature there is also the
possibility © n from the Az of the
Scathophaginae by the loss of the som
very sparscly arranged spinulae. A w
developed swinging mechanism  of

aedeagus was found by au
numerous species of the Scathophagidac
demonstrated from fresh of Pogor
barbata {sce Hackman 1956: Figs. 1-9). In all

the

»r Hackman in
and

v Hackman &

the other families inchided here in the super-
family Muscoidea (5. sir.) type C is a
feature (a probable synapomorphy) and the
different aherrant types can be easily derived
from C. Thus, there is a considerable gap be-
tween the Scathophagidae and Anthomyiidae
as regards costal chaetota The Scatho-
phagidae were r&l‘llf“r included as a subfamily
omyiidae (scc Roback 1951}, but
been considered a separate
possible that
the plem
chactotaxy in the

the Scathophagidae
morphous state of Ane £
Muscoidea.

“The Qestroides have surprisingly primitive
looking types of cos: ld"le‘ntzxxy‘ viz. with a
few exceptions variations on type Ar. It cannot
be demed that in the ocestroid famllle: there are
features of the costal chaetotaxy very similar to
those of some large Asiloidea, Xylophagoidea
and Tabanoidea (surh as Pantophthalmidae
and Mydidae): there are often upright hairs or
setae near the dorsal margin of the costa, a
bare subdorsal area «dian-)subventral-
ventral irregularh vt hairs or setac
directed more o less along the costa.

Hennig (3971) poinied out that there is no
doubt that the calypirate Diptera form a
monophyletic group and U s0
shared by Griffiths (1972), who includes the
Oestroidea (as limited here) in the Tachinidae.
Considering the types of costal chaetotaxy,
there appears to be a considerable gap between
the Muscoidea and Oestroidea. The gap is,
however, bridged by the genus Pharyngomyia
(Oeswidac), and passibly there are more
species with that type costal chaetotaxy
among the oestrid genera related to Pharyngo-
mym According to Grunii (1966), Pharyngo-
myia belongs o the Cephenomyiinae, bai its
costal chactotaxy would suggest a closer re
Tationship with the Oesuinae. The seemimgly
primitive type A of many Oestroidea has been
found among the Muscoidea in the Scatho
phagidae (a dissimilar variation of As).

The type C cosial chaetotaxy found in the
genus Pharyngomyia may also be a result of
evolution paralleling that of the Muscoidea.
There even exists the possibility that the type
C of the Qestridac (Pharyngomyia) could have
developed from the type A1 occurring in the
Curterchridae as  wy as in the “lower
Muscomorphia, and that the type G of th
Muscoidea could have developed from the
oestroid C. In this case the type C would
been subsequently transformed to the primi-

5
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iive 1type A2 and Ay of the Scathopha I
scems o us unwarranted to derive the Ucmu»
idea {with very primitive costal pattern) from
the muscoid families. Especially the Cutere-
bridae appear (0 be primitve in stera’
respects among the cyclorrhaphous Diptera
in their karyotypes (Boyes 1963), well- tomn‘u
urhparts resembling those of male taba-
md). the presence of large alulae and two or
three aral veins, and in (he provhoracic
spiracies of their puparia being e funcrional
respiratory system (as in several “orthor-
thaphous” flies), as well as in the paloon-
tology of the {,xm!lv (Bennett in /umpl 1957).
The Cuterebridac have been derived | from ihe
Calliphoridae but their type of costal chaeis-
taxy does not support this view. Thus, in spite
of their well-developed mouthparts they seem
to fit better into the Oestroidea as limited here.
The Glossinidae, being of type A, form
togcther with the Hippoboscidae, Streblidae
and_the wingless Nycteribiidae the super-
family Glossinoidea. The Hippoboscidae and
Swreblidae arc of types Ay and B but these
types may have developed from As by the loss
of the spmhh&e Iennig (1971) has pointed out
that there is no doubt that ’he Glossinoidea
Inrn\ a umnm)b\lm ic group, al
larvae ready to pupate
|s 1976
deagus occurs in the Glossinidae buc is
obviously secondarily lost in the other
g.osslmd families. The relationship between
the Glossinoidea and the other Cal alyptratae
remains unclear.

(IISU

{see
The swinging mechanism of
d

22. 1985 :

6.5. Concluding remarks
It is apparently still pre; mature o
construct a dendrogram of the Schj.
and there are even quesuons of the
sition of superfamilies where (he
data are undoubiedly inadequat
costal chaetotaxy in rthe classific tion of
Diptera it is often not possible 1o JJdg{ where
a certain type represents an a APCMoTphoyy o,
plesiomorphous  character  seare. I thig
Exl(r ive study comparatively foy Species of
large families were examined and we hope ;.
will encourage specialists to check the own
groups uiore intensively and o study mgre
details of the costal chactotaxy,” Afle, o
approximately two hundred years of suemxflE
dipterology when the wing characterg ha <
always provided corner stones for (~]a§Ve
fication the time would appear (o be ripe [“'
widening the one-siced approach and £, ,Jr
viewing the wing from the side a5 well, o

Altempy g
1z0phora,
Compo-
available
In the uge ef
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Appendices

Appendix 1. A list of the dipterous species
examined. Finland is abbreviated to F.

A
ipulinae: Nephrotoma croceta (L.} (F}, N

pratensis (1) (F). Tipula maxima Poda (), T. mubeculo
sz Meigen \14 7", seripta Meigen (). — Cylindiotorinae:
Cyiindrotoma distinctissima_(Meigen) (Fj. — Limo-

siinac: Limonia quadrimaculata (1. (F), Pedicia vivose
(L) (1)

Iricioceridae: Trichocera lutea Becker (Spitrb
cculipennis (Sichke) (F), 1. regeletionss {1
NYMPHOMYOIDEA
Nymphomyiidae:  Nymphomyia
pan).

genj,

¥

atbaTokunaga

BLEPHAROCEROLD!
Blepharoceridac: h; poneura cinerascens Loew (Lalian
Alps).

PSYCHODOTDEA

Puychodidac: Psychodinac: Clylocerus ocellaris (Mei-
gen) (F), Psychoda olternata Say (), Salchelliella mutue
(Faton) (F), Ulomyia fuliginesa \\luger\, u;

TANYDEROIGFA

Piychopteridae: Bittacomorphella jonesi (Johnsos
(USA: Michigan), Piychopltera contaminata (1) (F), §
paludosa Meigen (F)

CULICOINEA

Dixidac: Dive borealis Martini (F), D. sp.
Dixella aestivalis (Meigen) (1)

Chaoboridae: Cheobarus chrystallinus (De Geer) ()

Culicidae: dedes ennulipes Meigen (F), A. communiy

(Burma)
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(De Geer) (¥), Coquillettidia richardii (Ficalbi) (F),
culicid sp. (Paraguay).

CHIRONOMOIDEA

Ceratopogonidae:  Culicoides schultzei (Enderlein)
(Philippines)

Simuliidac: Helodon _ferrugineum (Wahlberg) (F),
Prosimulium hirtipes (Fries) (F), Cnephia lyra (Lund-
swom) (F), C. pallipes (Fries) (F), Eusimulium aureum
(Fries) (F), E. latipes (Meigen) (F), Simulium argyreatum
Meigen (USSR: European NW), S. reptans (L.) (F), S.
tuberosum (Lundstrém) (F).

Chironomidae: Chironomus dispar (Meigen) (F),
Clunio balticus Heimbach (F), Corynocera ambigua
Zetterstedt (F), Corynoneura gynocera Tuiskunen (¥},
Protanypus sp. (F).

THAUMALEOIDEA

Thaumaleidac: Thaumalea subafricana Becker (Ganary

1

isl.).

PACHYNEUROIDEA

Pachyneuridac:  Haruka elegans Okada (Japan),
Pachyneura fasciata Zetterstedt (F), Pergratopes holoptica
R: Far East)

ANISOPODOIDEA

o ster fascipes Frey
(Brazil), Sylvicola fuscatus (Fabricius) (F), S. punctatus
(Fabricius) (F), S. suzukii (Matsumura) (Japan). — Myce-
tobiinac: Mycetobia pallipes Meigen (F).

BIBIONOIDEA

Bibionidae: Bibio fulvipes Zettersiedt (F), B. johannis
(L) (F), Grapitula japonica (Wiedemann) (China),
Hesperinus imbecillus Loew (Austria), Penthetria holo:
sericea Meigen (F).

SCATOPSOIDE.

Scatopsidae:  Scdiopsinac:  dpiloscatopse  flavicollis
(Meigen) (F). — Aspistinae: dspistes berolinensis Meigen
(F)

Synneuridae: Synneuron annulipes Lundstrom (F).

Canthyloscelidac: Hyperoscelis veternosa Mamacy &
Krivosheina (F).

MYCETOPHILOIDEA

Bolitophilidac: Bolitophila maculipennis Walker (F)

Ditomyiidae: Symmerus annulatus (Meigen) (F).

Diadocidiidae: Diadocidia ferruginosa (Meigen) (F)

Keroplatidae: Macrocerinae: Macrocera fasciata Meigen
(F). — Keroplatinae: Keroplatus sesioides Wahlberg (¥)
— Lyg (Edwards)
(Brazil).

Mycetophilidae: Mycomyinae: Mycomya marginata
(Meigen) (F), M. maura (Walker) (Spain). — Sciophilinae:

Leptomorphus walkeri Curtis (F). — Gnoristinae:
Gnoriste bilineata Zevtersiedi (F). — Leiinae: Leia fasci-
pennis Meigen (F). — Mycetophilinae: Exechia spinu-

ligera Lundstrom (), Dynatosoma  nigromaculatum
Lundsuam (F), Mycetophila fungorum (De Geer) (F),
Phronia maculata Driedzicki (F)

Sciaridae: Bradysia subalpina Frey (F), Phytosciara
Jlavipes (Meigen) ().

CECIDOMYOIDEA

Cecidomyiidae: Lasioptera sp. (¥).

XYLOPHAGOIDEA

Coenomyiidac: ~ Coenomyia  ferruginea  Scopoli
(Germany, GDR), Heterostomus curvipalpis Bigot
(Chile), Stratiolepis pleskei Séguy (japan).

R L

lineola ¥abricius (F), Schizella furcicomis Bezzi (Philip.
pines), S. pulchrina ¥rey (Philippines), Stylospanse
lancijera Frey (Phillipines). — Chrysopilina
pilus (Variophilus) aequicellulatus Frey (Burma), . {17y
dauricus Frey (USSR: Dauria), C. (V) dives Loew (Japan),
C.(V.) foedus Williston (USA: Kansas), C. (V) kyotoemss
Frey (Japan), C. (V.) propinguus Walker (USA: Penn.
sylvania), C. (Chrysopilus) auratus (Fabricius) (F), ¢, (¢
clarapex ¥rey (Burma), C. (C.) gemmiferus Frey
(C.) malaisei Frey (Burma), C. (C.) nobilipennis Frey (phi.
lippines), C. (C.) nubecula (Fallén) (F), C. (C.) shangnys
f(,;y (Burma), C. (C.) unicolor Brunetti (Burma),

Shrysopiloides) boettscheri Frey (Philippine: Jlina
rasisas ttadtes Y (Philippines), Priating

Pelecorhynchidae: . Pelecorhynchus — albolinegius
Philippi (Australia), P. elegans Philippi (Chile) p.
personatus Walker (Australia)

Pantophthalmidac: . Pantophihalmus  sp.  (Brayil)
Rhaphiorhynchus planiventris Wiedemann (Ecuador), .
rotschildi Austin (Bolivia). T

Rhaciceridac: Gymnorhacicerus pilosus Fsey (Burma)
Palacorhacicerus relictus (Frey) (Philippines), Rhaciceryy
maculipennis Frey (Burma),

Xylophagidac: Xylophagus ater Meigen (F), X. rufipes
‘oew (Canada: Newfoundland)

TRATIOMYOIDEA
Solvidae: Solva interrupta Pleske (F),
(Burma),

Stratiomyidae: Beridinae: Allognosta nigripes Frey
(Burma), Beris clavipes (L) (F), Exodonta
Zewerstedt (Novway), Neoexaereta spinigera (Wicdemangy
(Hawaii). — Sarginae: Sargus cuprarius (L.) (F), Micrg.
chrysa_flavicornis (Meigen) (¥), Chloromyia Jormess
(Scopoli) (F). — Hermetiinae: Eudmela marginasa
(Fabricius) (Indonesia), Hermetia illucens (1..) (Brazil),
Clitellariinac: Nemotelus nigrinus Fallén (F). Oxycerg
trilineata (Fabricius) (F). — Suratiomyinac: Odoniomyiq
microleon (L.} (F), Oplodonta viridula (Fabricius) (1)
Stratiomys chamaceleon (L.) (Germany, GDR), S. furcauy
(Fabricius (F). — Pachygastrinae: Berkshiria albistyly
Johnson (F), Culeua simulans Walker (Formosa), Neo.
pachygaster meromelaena  (Dufour) (F),  Zabrachig
minutissima (Zetterstedt) (F).

TABANOIDEA

Tabanidac: Pangoniinac: Philoliche (Philoliche) sp (s
Africa). — Chrysopsinae: Chrysops relictus Meigen (F).
Tabaninac: Atylotus plebejus (Fallén) (¥), Heptatoma
pellucens (Fabricius) (¥), Hybomitra lundbecki Lynchorg
(F), Tabanus rubidus Wiedemann (Indonesia), 7
sudeticus Zewerstedt (F), 7. bovinus L. (F)

Athericidae: Atherix caerulescens Bruneti (Burma), 4
ibis (Fabricius) (F). .

NEMESTRINOIDEA

Nemesirinidae: - Atriodops  maculata (Wiedemann)
(Brazil), Fallenia fasciata_ (Fabricius) (Morocco),
Nemestrinus aegypticus Wiedemann (Egyp), N. nigro.
willosus Lichtwardt (Spain), N. rufipes Olivier (Egypy).
Neorrhynch iph ( (Brazil),

Actoceridae: Acrocera stefviana Pokorny (Switzerland),
Astomella gravis Exichson (Australia), Ogcodes gibbogy,
(L) (F), Opsebius nipponensis Cole (Japan), Panops
splendens (Wiedemann) (Brazil), Paractocera orbiculys
(Fabricius) (Sweden).

ryso-

. montium Frey

dubia

b
Macquart_(Canary Isl). — Spaniinae: Spania_nigra
Meigen (F), Cechenia kamtschatica Szilady (USSR: Far
East), Omphalophora lapponica Frey (F), Symphoro
myia crassicornis (Panzer) (F). — Rhagioninae: Dialysis
cispacifica Bezzi (China), Rhagio scolopacea (L.) (F), R.

y albibarbis Zeger.
stedt (F), B. discolor Mikan (Germany, GDR). — Cythere-
inae: Cytherea speciosa Loew (Iran). — Cyrtosiinge,
Cyrtasia canaviensis Fogel (Canary Tsl). — Phthiriinge
Glabellula_arctica_(Zeversted) (F), Phthiria pulicarig
(Mikan) (F). — Systropodinae: Systropus barbiellini;
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Rei (Indiai. — Loxophorinae: Toxophore maculeia
(USSR: Furopean). — Conophorinae: Conophorus wire-
scens (Yabricius) (France). — Cylleniinac: Cyllenia turkes-
tanica Parent {Laan), Amictus pictus Loew (Yugoslavia)
Lomatiinae: Ylasoa abhresats (Wiedermanny (Brazili.
— Antracinae: Anwrax antrax (Schyank) {Fi. — Exo-
prosor Exoprosopa capucina (Fabriciusi, Villa
circumdata {Meigen) (F).

ASILOIDEA

Asilidae: Apocleinac: Blepharotes corarius (Wiede
(Ausualia), Ffferic sp. (Bradli, Mallophora
Fanjernalis Wiedemann (Brazil), — Ommatinac: Micro-
jamio aurata (Fabricius) (Laos), Onanadius biseriaius
(Becker) (Taiwan), 0. chinensis {Falnicius) {Japan), O
dilatipernis van der Wulp (Philippines), O. margineilus
Wicdemans (Brail), 0. nigromaculosis Becker mv
Atizonal, 0. sp. (Ausnaliz: New South Walesl, 0. sp,
(Amstralia; Vieroria) Asilinac: Asilies barbarus L.
Alge sericeus Say (USA: Kansas), Satanas gigas
USSR: § European). — Laphystinac: 2Holisto-
merus senipes (Fabricius) (S Africa), Laphystia sex-
1 “aphrinae; Andrenosoma
atbivarbe (Meigen) (¥), Aphestia nigra Bigot (Brazily,
Atomosia tibialis Macquart (Brazil), Leloides phalaris
(Osten Sacken! (Philippines), Laphria gibbosa (L.} (Fl. —
Sienopogoninac: Cyrlopogon lateralis (Fallin) (7} (
bueicords (Zewersiedt)  (F), Dioctria  hyelipennis
(Fabricius] (F1, D. oelandica (L.} (F), Lasiopogon cmetus
(Fabriciusi (Fi, Stenopogon callosum ({Wiedenan)
{LI8SR Povan). Stichopogon  barbistrellus Locw
(ungary]. — Trigonominae: Danalis nigella ivan der
Wulpi (Philippines). — Dasypogoninas: Dasvpagon
fewionus L) (Genany,  FRD) Lesteurus fallax
(Macquant! (Bolivial, Leptarthrus brevirosivis {Meigen

{¥), Megapode labiata (Fabriciusi (Bravili. Pendorus
picens Walker (Paraguay).
Lepogasiridae:  Ammophilomina  vufescens  Frey

(India), Cyphotomyia lynchii Willision (Bolivial, Lagyno
gaster seuteri Hermann (Taiwan), Leptogaster cylindrica
(De Geer) (F), L. madagascarensis Frey (Madagascar), L.
trimaculata de Meijere (Philippines), L. sp. )
Therevidae: Phycinac: Phycus rufofemoratus Krobex
—“Therevinae: Anabarrhynchus micens Huton
Chrysenthemia  chrysentheri {Tabricius)
Dualineura anilis (L) (F), Irermella

(Turisiz),
argentea Kyiber) (Cape Verde (s1), Ooedicera velutini-

i

Yer (Mowocco), Psifocephala arden (Fubricits)
melalenca Loew (Austria, Therev annulata
(Fabricius) (USSR: Latvian SSR), 1. arciic | oew
(USSR Latvian §5R). T valida Loew (¥)

Seenopiridac: Sceropinus brevicomis Loew iCanary
S, Jenestralis (L) (¥), 5. niger (La s
ydidae: Cephulocera sp. (USA: Arizona), Ectyphus
pinguis Gersticker (§ Alvica), Dolichogaster brevicornis
(Wicdemann) (Brazil), Eremomydas sullan Semjonoy
(USSR}, Mydas apicalis Wiedemann (Paraguayl, .
cingulatus Willison (Paraguay), M. nitidus Olivier
(Brazil).

Apioceridae:
(Ausaalia)

EMPIDOIDEA

Apiocera  moerens  Westermann

hydrominac: Tachydromic wmbrerim
chypeza winthemi (Zeuersiedty (). —
Iiybos grossipes (L. (). — Ocydromiinac
Sevdromia glabriculs (Falien) (1.

Alclestichae: Atelestus pulicarivs (Vallén) (¥, Mega-
hyperus sudeticus Loew (F)

Fpididas:  Empidinac:  Empis  alpicole Stobl
(Avstria), [filara monogramma Frey (Burma), Rham-

men & Rauno Viise

phomyia alpina Zeversist (). — Hemerodromiinac:
Hemerodromia raptoria (Meigen) (F). — Clinocerinac:
Clinocera eppendiculata (Zeverstedr) (F), €. nigra Meigen
(Germany), €. sexlineate Frey {(Azores), C. stagnalis
(Haliday) (F), C, storai Frey (Azores), C. wesmaeli
(Macquart) (), Dolichocephala ivioraia (Fallén) (F),
Trichopeza longicornis (Meigen) (F), Wiedemannia
bistigma (Curtis) (), W. fallaciosa (Locw)

Microphoridae: Microphorus /utrnus\\/hrqlmu/ ¥

Doli i
Becker (Philippines), Sciapus lomgulues (Failén) (1),
Dalichopodinae: Dolichopus planstersis Fallen (1), —
iesselatus Bocker (Taiwan)
Medetera (vistis {Zewerstedy) (F)

Rhaphiinae: aphivm  longicome (Fallen) (F). —
Neurigoninac: Newrigona. pallide (Failen) (F). — Dia-
phorinae: Argyre argyria (Meigen) (1), A. grata Loew

Iy), Chyysotinus mollicwlus (Fallén) (USSR Furopean
NW). — Sympycninae: Campsicnenus (Ectomus) alpinus
(Haliday) (F), C. (Campsicnenus) compeditus Loc:
£.(C.) armatus (Zeerswedt) (F}, C. (C.) curvipes (F
(F), C.(C.) dasyenemus Loew (Fi, C. (C.) loripes (Haliday)
(F), C. (C.) paradoxus (Wahiberg) (F). C. (C.) pilosellus
(Zewerstedt) (F), C. (C.y pumalio (Zeuerstedt) m C.(C)
scambus (Fallén) (F), Xanthochlorus tenellus (Wiede

ann) (F), Teucophorus spinigerellus (Zeuerstedt) (F)
LONCHOPTFRGIDE

Lonchopreridac: i.onchoplera fallax de Meijerc (E}, L.
furcata (Fallén) (¥, . lutea Panzer (F), L. impicta
Zeucrstedt (F)

PHOROIDFA

Phoridac: Metapinac: Gymuophora arouata (Meigen)
(¥). Megaselia byeviterga T undbeck (F), M. pulicaria
(Eallén) (F), M. rufipes (Mcigen] (F), Metopina galeata
(Faliday) (F). Phalaciotophore jascista (Fallén) (1) —
Phorinac: Anevring thoracica (Meigen) (F), Borophaga
carinifrons (Zeuersiedt) (F), Conicera duucr (Meigen)
C. isbualis Schmitz (F1, Diploneura abdominalis (Fallén)
(1, Hypocera  mordeltia  (Falleny (), Triphleba
pachyneurella (Schmitz) (¥},

PLATYPEZOIDFA

Platypezidac: Opetiinac: Microsania  pectinipennis
(Meigen) (F), M. pallipes (Mcigen) (F), Opetia nigra
Meigen (Schweden). —  Plarypezininae:  Callomyia
amoena Meigen (Fj, C. speciosa Meigen (F). — Plary-
pezinac: Bolopus furcatus Falién (Germany), Calotarsa
calveata (Snow] (LISA: New Mexico), Platypeze rufa
Meigen (Gemany. FRGI, P. polypon Villeneuve {USA:

California)

SYRPITOIDEA

Pipunculidag: Dorvlomorpha albitarsis (Zewrsiedt)
(F), D. beckeri (Acstl} (F1. D tmperaia (Coliin) (USSR
European NW), D, maculate {Walker) (F), Eudorylas
fusculus (Zewersiediy (). E. opecus (Fallen) (), Ne-
phiocerus  flavicornis  Zettersiedt  (F),  Pipunculus
campestris Laveille (), P. furcatus Egger (F),
Tomosvaryella cilitarsis (Strobl) (F), Protonephrocerus
sp. (Argentina), Perralia aucta (Fallén) (F), V. villosa (v
Roser) (F).

Syrphidac: Syrphinac: Ssrphini: Dasysyrphus arcriatus
(Fallén) (F), Didea alneti {Fallen} (¥), D. fasciata
Macquart (F), D. intermedia Locw (¥}, Doros conopseus
(Fabricius) (V1. Enozona  syrphoides (vallény (K},
Leucomomaglavcius (1 egasyrphus annulipes
(Zewersiedr) (1), Melan e o bellasnrin (Fabricius) (F),
Phalacrodiva meculans (Zeuerstedn) (), Scaeva selenitica
(Meigen) (Fi, Sphacrophoria locws (Zettersidy) (F)
tacniata (Meigen (F), Syrphus vibesii (i.) B
vitripennis Meigen Xanthogramma  pedisequum

F),

|
|
i
|
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(Harris) Melanostomini: ‘hunm\mmu Aubium pines)
(Zetterstes Bacchini: Baccha elongaty {[ap ot P
b Chrvsotosin Teratomyzidae: Teratomyx sp. {Burma).

Chrysatoxum  arcuatum ‘I

< s tibialis (Fallen) (1),
Pipizini: Pipiza austriaca Meigen (F), p,
(F), Pipizella virens (Fabricius) (F), Trigyphres f S
sous Shisaki - (Buma), ChCilosin:  Chamaeapuph s
{usitanicus Mik (F), Chetlosia gagatea Locs, (Greupins
€. vicina (Zeuerstedi) (), Ferdinandeo cupmeg (Sqoo)t]
(1), Pelecocera tricincta Meigen (1 '
Brachyope cinerea Wahlberg (E),
y

— Milcgin,
festiva Meigen

Brachyopini
B, pilosa Collin {1y,

slucelling:  Graptomyza  microdon sy, Sacten
Litippinest, Volucella inanis (1) (17 Muvadonst ol
Famerus nupicomnes (Meigen) (F), Meroduny ol
{Fabriciusi (Gricecc), M. equestris | umum, )
Ceriodini: Cenna conopsoides (1) (Fy, Fxioyagisd
Fristalis abusious Collin (F); Milesing W,M,,” e
vespiformis Gorski (F), Spilomyia diophthalyg (1 1 ¢

Xylotini: Xylota sylvarum (1) (F), X, tordg vp
Chalcosyrphus eumeris (Locw) (USSR Curopenss wob)
Sericomytint: Sericomyia lapponica (L) Nopus) o
slentis (Haris] (USSR: European Niy) o by
dontinac: Microdontini: Microdon deviys 1., F), M.
cgger Mik (F FEL
CONOPOIDEA

Conopidac: Conopinae

Ag\\n i

Brachygiossum copon,

Rondani (Cecchoslovakial, Conops baheri Krabe | 'muy,’f
pines), €, excisus Wiedemann (USA: Kunsas), ¢ fjor.
frons Meigen (Hungary), Physocephala rufipes i

etus) Gy,

ab-
FRG). — /odmm.nr Zodion ameyi-

(mmm:

Ih»'nc/mzna Julvipes (Rol
DR - Sislogasivinge
W nlnwn {USA. New

A
R ,/vm SR LrS\md\\
: Stylugasier neghor
o1k). — Dulimanm s 1o eei
nia_ marginata (Meigen) (Spain), D. vitiog,
(USA: Illinoisi. — Myopinae: Melanosnma
(Meigen) (Crechoslovakia), M. buccata (L.
GDR}, M. morio (Meigen) (Spain),
(¥)
MICROPEZOIDEA
Cypselosomatidae: — dwreomyza — ignipennss
(Burna), Formicosepsis sp. (Burma),
migrimana Hennig { Jamaica)
Nenidae: Telostylinac: Chaetonerives inermas (Schines
B, Telostybis maccus Osten S ken (b
— Nevitnac Zongma abdominalis (Wicdens
o piurtviltatus Rigot (Brazity,
acniapterinac: Glybhodern mentis pr.
dertein (Sitra Teoncl, Grallipeza imbeciiy Nnderlcin)
(Brazil;. Taeniaptera strigata (Knderlein) (Brag
Calobata petronella (L.} (F). — iy
corregiolata (L) (F)

Ian
Coquiller
Hicolor

Sicus fermugimens |

v Frey
Rhinopomyzeits

hilippines)
ann tPara.

— Calo-
Opezinar

Nothybidae: Nothybus biguttatus van der \\ Yulp (Indo-
nesia). N. kempi (Brunetti) (Laos). N. longithorar
Rondani {Indonesia), N. trigutiatus Beszi (Phlmpms‘
Tanypesidae: anypesinac: Neotanypeza nigripatyis
endel (Brail, N. sp. (Brasil). Tanypoa Lispipentoss
Kniab & Shannon (Canada: Quebec), — Strongylophhat
mylinac: Strongylophthalmyia curvineruis Frey (B,
S puncium (Burma), : :
Psilidae: Chyliza_nobilis Frey
ichnewmoniea (L. (F), Psila audoii |

(Burma ._wofm
{Zettersicdy ¢F), p.
r deigen (Hungary), P. merdaria Collin (1)
Umpudar Centrioncus prodicsis Spcise Zinbatee
wrydiopsis wbnotata Westwoend (}‘mlmp\llu‘ Diopsis
indica Westwood \Am(mmsm), . thotatica Weatwand
(Tanania), Teleopsis notatrix Oven Sacken (Phifo.

Periscelididac: Microperiscelis annulata (Fallen) (F),
Periscelis annulipes Loew (1, P. nigra (Zetiersiedr) (F)
Somatiidac: Somatia sophiston Stcyskal (Trinidad),
xanthomelas Schiner {Brazil).
OTITOIDF.
Oritidae: Otitinae: Delplunia picia {Fabricius) (USA:
Pennsylvania), Dorycera maculipennis Meigen (Greece:
Teshos), Herina trstis (Meigen) (Aas Mis.), Meliera

obscuripes 1.ocw (V). Dtites jormose Panzer (Fungary),

Seioptera vibrans (L) (Vy, Telanops ferdinandi Frey
(USSR: Siburia), 4 mwrovana Frey (Morocco), 1
sintenisi Becker (F) - Prerocailinae: Neomyennis
appendiculata (Viendel) (Pavaguayl, Plerocalie  sp.
(Brasi), "m,,umma sp. (Paraguay. — Ulidiinac:

Euphara coer quart) (Bracil), Euxeste eluta
Locw (Braril, Lomalocephate bimoralata W hiberg (F).
Physiphora aenea (Fabricius) {Laiwan), P. africana
(Lendel) (East Africa), P, demandaia (Fabricius) (Cape
Verde Tsl), P. longicornis {Hendel} (Taiwan), P.
smaragdina (Loew) (Cape Verde IsLy, Timia Rlu-:x Hendel

(USSR), Ulidia apicalis Meigen (Atlas Mis.), U erythro-
phthaiima Meigen (Motocco;

Pl T o
parabilis Frey (Burma), Lule stellata  Enderiein

(Cameroon), Phasiamyia metallice Walker (Indonesia),
Piara chrysoptera Frey {Chapa, 7 in Burma), Poecilo-
traphera taeniale (Macquanty {Malaysial, Xina obliqua
Osten Sacken (Philippines). - Platystomarinac: Achias
australis Malloch {Australin), 4. latddens Walker (New
Guinea), Antineura stolata Gsen Sacken (Philippines),
Brommophile caffra (Macquars (8§ Afrien), Flassogaster
anteapicalis Hendel (Burma), Suprosopia chalybea Frey
(Philippines), E. grahami Mailoch (Japan), £. trivittata
Berzi (Philippines), Loxonewra pictipennis (Walker)
(Burma), Peltacanthing similfima Hendel (Malawi),
Platystoma  lugubre  Robineau-Desvoidy (USSR
European W), P. seminationss L. (F), Rivellia syngenesiae
(¥abricius) (F), Xenaspis pictipennis {Walker) (India)., —
Plastotephuitinac: Plastolephritis gratiosa Enderlein (W
Africa). — Scholastinae: Naupoda platessa Osten Sacken
(Philippines),  Plerogenia wvalida Berzi (Philippines),
Zygaenula paradoxa Loleschall {Philippines)

Pyigotiduc:  dpyrgota  scioidea Wendel  (Laos)
Lachnostylia sp. {Colombia), Leplopyrgota sp. (Brasil),
Pyrgota undata Wiedemaan (USA: Penusylvania), P

calda (Hais) (54: benney v
Vephritidac: Dacinac: Catlantre longicomis (Wiede-
mann) (Indonesiaj, Dacis furcatus Wiedemann (§ Africa),
tau (Walkex) (Philippines), D. umbrosus (Fabricius)
Phillippines). — Urophorinae: Hypenidium nowacki
Surobl (Cyprus), Myopites nigrescens Becker {Canary Isl.),
Parahypenidium  polyfasciatum  (Mivake)  (japan),
Urophora solstitialis (L) (F). — Adraminae: Adrama
demmmm (Walker) (Burma), Meracanthomyia kotiensis
L\poor (l&urma) Munromyia nudiseta Bezsi (3 Alrica),
bakeri Malloch (P! — Euphran-

tinac: Euphranta connexa (Fabvicius; (F). — Iiypetinac
Anoplomus  flexuosus  Bezi  (india), ptera
sumatrana Hering (Indonesia), Orellie falcata (Scopoli)
(USSR: “Turkestn, Tereilia serratuluae (1) (France),
Typeta zoe (Meigen) (¥1. — Ceratitinac: Ceratitis capitate
{Wiedemann) (F, iniroduced with oranges). — Acantho-
neurinac: Acanthoneura tri

omaMalsumura (Japan),
Diarrhegm modestim abricius)  (Philippines),
Hexacinia pelhucens Vardy  (shilippines),  Temora

maculipennis (Westwood)
. Ortalo-

{unifera (Philippines), 7.
it ., T. ostensackens Hardy (F
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trybeta isshikii Matsumura (Japan), Rioxa sexmaculaia
(van der Wiztp) (Philippines), Xarnuta leucotehus Walker
(Philippines). — Aciurinae: Aciure coryh Rossi
(Vugodavia), Owsaciura tivialis Rebinean-Desordy
(Cape Verde Is), Spathuling trists Loew (Canaiy i

Tep! Plasiensini: Plastensing sp. (Philipsines);
Euaresur" Euaresta comma  Banks (USA: T'exas);
Tephrellini: Tephrella caloptera Loew (USSR: Dauriaj;

nic Campiglossa borealis (Portschinsky) (F), C.
dinata Rondani (Vugoslavia), bullans

Waltes ifackman & Rauno Viisénen

(Tealy), S. similis (Meigen) (Netheslands), dilophyla lacvis
Loew (Canada: Ontaria). — Heleomyzinae: Diplogeo-
mym media D. K. McAlpine (Australiax New South
Wales), Heleomyza sevrata (L.) (F), Oecothea fenestralis
(Failén) (F), Orbeliic nivicola Frey tokyoensis
Caerny (Japan), Scoliocenira nigrinervis (Wahlgren) (F),
S. villosa (Meigen) (England).

puberula )
(Austria)
Trixoscelis lacta (Becker) (Morocco), T.

Wiedemann (2 Poland), Oedosphenella canariensis
(Macquart) (Canary IsL), Paroxyna martii Reckes {Canary
Ist): Xyphosini: Xyphosia miliaria (Schrank) (F).

Pachiniscidae: ~ Tachinisca  cyaneiventris  Uendel
(Cotoubia).
Richardiidae:  dutomola  atomaria  {(Wiedemani)

(Bolivia), Hemixantha
Richardia podagrica (F:
Brasil)

Pallopeeridas: Helogaria bicolor Walker (Patagonia),
Palloptera (Palioptera) arcuala (Fabricius) lialy), P. (P.)
formosa Frey (), . () terminalis Loew (Alaskaj, P ( P,

ustulata Fallén ’Fy, P. (Temnosira) saltwum (1) (¥, P.
(Toxonewra) muliebris (Harris) (Corsica), P. (4lasia)
ambusta (Meigen) (F), P. (4.) canypta Czerny {Germany,
GDR), P (4 ru{;/uﬁpmmL{uexs(edl(l‘] P.{A.] laetabilis
Loew (E), ©. {4.) septentrionalis Crerny (USSR: European
NW), P. (4.) superba Loew (USA: Iilino
trimacula Meigen (F), P. (A.) umbellatarum (F:
F), . (d.) usta Meigen (F).

Eurygnailivaylidee. Burygnathonyio bicolor (Zeter-
sted) ().

A

pulchripennis FHendel (Rrazil),
bricius) (Brazil), Sepsidosoma sp.

E

phitum pracus-

sabulicola Frey (Caa

Chyromyiidac: Chyromyia flava (L.} (F), C. oppidana
(Scopoli) (¥).

Sphaeroceridac: Copromyriuac: Copromyza (Crimo
myia) notebilis Collin (Fh, C. (Fungobua) nitida (Mcige:
(Fl, C. (Alloborhorus) pallijrens Fallen (K), C
(Rorborillus) fumipensis (Stenbimar) (F), C. (Olinea)
atra (Meigen) (¥). C. (Gymnometopina) clunicrus (Duda)
(Tanzania). — Sp inde: Ischiolepta
(Ialiday) (F), Lotobia pallidiventris (Meigen) (Fi,
Sphaerocera curvipes Laueille (§) Leptocerinac:
Ceroptera_rufitarsis Meigen (Morocco), Chaetopodella

curzoni (Richards) (Zimbabwe), Kimosina empirice
Huton (Gemmany. GDR),  Leplocera (Leplocera)
fontinalis  (Fallén)  (F), {Opacifrons)  coxata
(Stenhammar) (Azores), L \().v humida (Haliday)
(Austria), L. sthatica (Meigen] (). Poectlosomella
angulala Cape Verde L), P. giraffa
(Richards) Thoracackacta zosterae (Haliday)

58 .

UNPLACED PAMILIES AND GENERA
Notomyzidae: Notomyza edwardsi Malloch ( Lierra dei

Fuego).
pe

© yau wegelii Frey (F)

Neott
a0 {Germany, GDR). — P

tom Me A jrhi-
pogen flavus (Zeversiedy) (F), Piophila caser {L.) ik},
Mycetauius bigpunctatus (Fallén) (1

SCIOMYZOIDEA

Cociopidac: Coelopa frigida (Fabricius) (¥), C. pilipes
Haliday (Spain), Malacomyia sciomyzina (Haliday)
(Canary IsL), Hetevocheila buccata (Fallén) (Sweden).

Dryomyzidae: Dryomyza anilis Fallen (F), D. flaveola
(Fabvicius) (F), D. formosa Wiedemann {Japan)
Helcomyza ustulata Curtis (Germany, GDR)

1 fuscipennis
omyzinac; Antichaeta analis (Meigen)
(). 4. airisete (10ew) (F), Atrichomelina pubera (Loew)
(Canada: Quebec), Ditaenia seticosta Steyskal (USA
Michigan). Pherbellia ventralis (Falleu) (F), Pleromicre
angustipennis {Staeger) (F), Sciomyza dryomyzina Zeus:-
siedt (V), S. simplex (Fallen) (F), Tetanocera amogans
(Meigen) (F), Trtanura pallidiventris Failen (). Sepeden
sipes (Scopoli) (F), S. sphegens (Fabricius) (T}
Sepsidac: Australosepsis frontalis (Walker) (Philip-
pines), Grygma luctuoss Meigen (Norway). Selielle
spondyliz {Schrank) (F), Sepsis punctum (¥abricivs) (F),
Themira annulipes (USSR: European NW), Toxopode
contracta (Walker) (Burma).
Rhopalomeridae: Rhopalomera_clas (Fabricius)
(Brazil), R. femorata (Fabricius) (Brazil), Willistoniella
pleuropunctata r’\'mln ‘mann) (Bolivia)
Megamerinidae: Megamerina loxocering (Fallén) (F).
Texara dioctrioides Walker (Taiwan)
HFELFOMYZOIEA

(Meigen) (F). -

atricornis
(Meigen) (Newerlands), 11 oculata Fallén iGermany,
GDW), Tephrochlamys flavipes (Zesterstedt) (¥,

rufiventris (Meigen) (F), T. tarsalis (Zeterseds)
(Germany). — Suillinae: Suillia laevifrons (1oew) (F),
humilis (Meigen) (Germany, FRG), S. ustulata {Meigen

Neossos marylandica Malloch {Canada: Quebec),
nitidicola (Frey) ()
Genus Borboroides: 2. atra Mailoch (Australia)
Genus Listromastax: L. litorea Enderlein (Crozed Isl.)
Genus Dichrochira: . sanguiniceps Wiedemann
(Paraguay).
OPOMYZOIDEA
Lonchacidae: Dasiops latifrons (Meigen) (Hungary), D,
procera Morge (F), Lamprolonchaca aurea (Macquart)
(Canary IsL.), Lonchaen zelterstedti Becker (F).
’ .

werstedt)

(5), Geomyza adven Frey (Tepani). G. irprnciata (Fallén)
(). Opomyza germirationis (L. {Switieriand).

Clusiidae: Clusiodinae: Clusodes mignfrons Frey
(Burma), Hendelia omenialis (¥rey) (Buma). —
Clusiinae: Clusia flava (Meigen) (F), C. sexlineata Fre
(Burma), Heteromeringia malsisei Fiey (Burma).

Acartophthalmidac: Aeartophthalmus bicolor Glden
burg (F), 4. nigrinus (Zeuerstedt) (i)

Odiniidac:  Neoalticomerus formosus (Loew) (£},
()4 nia boletina (Zeversiodsy (F), O. ornata (Zeversied)

ngmops irrorata {Coquilletty {USA: Massachusetts).

—\Pmmyudue Bucolocerinac: Pucolocera bicolor Lot
(Sweden). — Agromyrinae: Agromyza albipennis Meigen
(USSR:  Kamichatka), Dizygomyza morosa  Meigen
(Austia). — Phytomyzinae: Gerbdonta denticornis (Pan-
7er) (Azores), Napormyze lateralis Falién  (Azorcs),
Phytomyza nigripenns Fallen ().

Aulacigasiridac: Aulacigastzr leucopean (Meigen) (F),
Cyamops nebulosis Melander {USA: W Virginia).

Anthomyzidac:  Anthomyze  albimana  Meigen
{Denmark), dissors Collin {Genmeny,  GDR)
Ischnomyia  albicosta  Walker  (Canada:  Quebec),

Mumetopia occipttalis Mclander (USA), Stenomicra sp.
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Brazil).

Asteiidae: dsteia multipunciata Sabrosky (U'SA), 4
plawmenni Sabrosky (Brazil), Leiomyea  laevigate
(Meigen) (Germany, GDR).

Neurochaetidae: Newrochaeta inversa D. K. MeAlpine

{Australia],

LAUXANIOIDEA

Lauxaniidae: dsilostoma sp. (Brazill, Homoneura
bispina (Loew] (USA: Iilinois), Lauxania cylindricornis

(Fabricius: {Ausuria), Lyciella decompunctata {Falién) (),
Neohomoneurs orientalis (Wiedemann) {Indonesias
Physogenia vanegate Loew (Brazil), Poichilus jasciati,
Frey (Philippines), Xenochacting feruginese’ $lendot
(Brasil),

Celyphidue: Gelyphus difficilis Mal
hvacinthiss Bigot (Laos)

Chamacmyiidae: Aerometopia wahlbergi (Zeversudr)
(Germany, FRG:, Chamaemyia flavipalpis {ilaliday)
(Germany, ¥RG), Leucopis scutellaris Frey {Canary Is) |
Paroctiphila mconstans Becker (Spain), Psevdodimin
varipes (Coquilletr) (Canada: British Colurabia)

DROSOPHILOIDE

Curtonoiidae: Curionotum anus Meigen (USSR: Far
Easts, Cyrtona consobrina Hackman (S Alrica;

Diosophilidae:  Sieganinae:  Stegana  coleopirata
(Scopoliy (F1, 5. sp. Sierra Leone). — Drosophilinge
Amiota alboguttaa (Wablberg) (F), 4. sp. (vaniegata
group; (Japani, Drosophila” (Tdiomyial  obscuripes
(Grimshaw! (Hawaii). D. (Sophophora; melunngaster
Meigen (Asorest, Teucophenga abbreviata ide Merjeres
(Philippinesi. Scaptomyza flava (Fallen) (A cores)

Camullidae: Camille acutipy Germang,
GDRy, C. atripes Duda (F), C. glabra (Falien' (F;,
glabrota Cullin (F,

Diastatidac: Campichaeta griseola (Zeersieds; (¥), ¢
obscuripermis {Meigen) (Poland), Diasiate nebuloss
(Fallénj (Germany, GDR), Odiniomorpha sp. (Brazil)

Ephydridac: Pilopinac: Atissa kairensis Becker (Cape
Verde sk, 4. limosina Becker (F), Athyroglossa glabra
(Meigen) (¥, Discomyza incurva (Fallén| (F), Discocerina
obscurella (Fallény (1), Mosilluy subsultans (Fabricius)
(F), Psilopa flavipalpis Becker (Cape Verde Islh —
Notiphilinac: Notiphila uliginosa Haliday (¥, Hydvellia
griscola {Fallen} (U, Iythea spilota (Curtis) (V1. Dichacta
caudate (¥alléni (F) Parydvinae:  Furaeniotum
quttipenne (Stenhammar) (1), Hyadina nitida {Macqurt,

Lytogaster abdominalis (Stenhammart (F), Ochiera
mantss {De Geery (B Parydra pusilla (Meigen) (F), Peling
acnea (Fallen; (6 — Fphyedrinac: Ephydra riparia Fallen
(Fi K. scholtzi (Recker) (F), Lamproscatelia sibilany
(Taliday} (F). Scatella subgutiata (Meigen) (1%, Setaceen
aurata {Stenhamuary (1)
yptochactidae: Cryprochaetum aenescens de Meijere
(Burmaj, €. icerya Williston (Australia).

Milichndac: Desmometopa sordida  (Falién) (¥,
Lepiometopa latipes (Meigen) (F), Madiza glabra Fallen
(8%, Milichia speciosa Meigen (Hungary), Neophyllomysa
acyglossa (Vitleneuve; (F1, Pholemyia leucozona Bilimek
(Paraguay).

Carnidac: Carnus haemaptenus Niusch (F), Meonewra
neglecte Collin (¥

Tethinidac:  Pelomyiella mallochi  {Sturtevann)
(Awirial, Tethina aibipiia |endel (Canary 15y, 7. ifiot
Dialiday ($wedeu;

Cunaceida: Canace actites Mathis (Cansary Isb). €.
nasica Haliday (Canary 1sL), Dinowyia ranula 10w
(Gerthany, PRGy, Procanace grisescens Hendel {Laiwan),

Chloropidae: Rhodesicllinae: Dactylothyrea infumatn
de Metjere (Philiipines). — Oscinellinae: dnatrichus

och {Taiwamy, ¢

grmaceus Loew (Afvical, Lipara hucens Meigen (F). —
Chloropinac: Camarata curvinervis (Laweille) (Atl
1is.), Formosina lucens (de Meijere) (Philippin
Parectecephala longicornis (7eersiedt) (Sweden), Plat
cephala planifrons (Fabricius) (F). — Siphoncliopsinac
Lasiopleura “lutea de Meijere (New  Guinea), L.
ornatifrons de Mcijere (Philippines), Parahippelates fusci-
plewrss Becker (New Guinea)
MUSCOIDEA
Scathophagidae:  Scuhophaginse
Spinimanum” (Fallén) (USSR; F
spunites (Meigen) (England), Cleigastra apicalis (Meigen)
(0. Gonureticus abdommalis (Zengwiedt) (1), Hydromyea
livens (¥abricius) (1, A i

Norellisoma

fewerstedn) (F), Nauwna  libiella (Zenersteds)  (F),
Scalhophaga stercoraria (1., (¥, Cochliarium albipilum
(Zeviersieds) (F), Gimnomers tarseq (Fallen) (F), Condilura
aberrans Recker (F). Cosmetopus dentimans (Jouersiedsy
(F), Staegeria kumei {Zewersieds; (1, Aeanthoonema
glaucescens (Loew) (1, Microprosopa haemorrhoidalis
(Meigen) (F), Okenielig dasyprocta (Loew) (F). — Deli-
minac: Hexamitocera loxocerata (Fallén) (F), Leptopa
iliformis Zeuersiedt (), Paralletomma mtratum (Meigen)
U8 Phrosia albilabris (Fabricius) (USSR: European NW),
Micropselapha filiformis (Zencrsied ()

snthomyiidae: dcrosiilpna aticauda (Zeersiedt) (F),
Chiastochaeta. trollii- (Zetevstedy) (1), Craspedochacta
argulata (Tiensiu) (F), kgle minuia (Meigen) (F),
Fucellia fucorum (Valléa) (B, ¥, tergina (Zonersteds) (F),
Hylemya nigrimana_(Meigen) (F), Monocrotogaster
wnicolor Ringdahl Myoping myopina (Fallen) (F),
Nupedia infirma (Meigen (F), Pegomya fulgens (Meigen)
l»FL P geniculata (Bouchéy (19, Lusialomyia festica
(Fewerstedt) (), Leucophora caneres Robineu-Desvoidy
{¥), Delia nuda (Strobl) (8

Eginidac: Fgina ocypterata Meigen (Crechoslovakia),
Xenotachina pallida Malloch (Philippincs)

Muscidac: Achandhipterinae: Achanthiptera rohelli-
formis (Robineau-Desvoidy) () Muscinae:
Mesembrina mystacen (L) (¥}, Morellia nigrisquama
Malloch (Burma), Musca domestica L. (Canary Isl),
Otthellia cornicina (Fabricius) (F), Drymeia hamata
(Fallén) (¥), Ophyre tencostoma (Wiedemann) (F),
Pogonomyia tetra {Wicdemann) (F). — Phaoniinac
Phaonia moric (Zeuersedi) (F). — Cocnostinae: Coenosia
wetopunciata (Zeerstedi) (F). — Siomoxyinae: Stomoxys
calettrans (L) (Germany),

Fanndidac: Fannie genualis ($icin) (F), . canicularis
(1} (8, Coclomyia mollissima Haliday (F).

Calliphoridae: Calliphoinac Hengalia jejuna (Vab-
victus) (Sri Lanka), Colliphora womitoria {1..) (Japan),
Catepicephala  splendens (Macquart)  (Philippines),
Chrysomyia albiceps (v edemann) (Cape Verde Isl.), C.
macellaria (Fabuicius) (GSA: Calilornia), €. megacephala
(Fabricius) (Philippines), C. regalis Robincau-Desvoidy
(8 Africa), Lucilia cavsar (L) (F), Phormia terraenovar
Robineau-Desvoidy (Mongolia), Pollenia mudis (Fab-
notus) (). — Rhinilnae: Rhinia apicalis Wiedemann
(Canary Isl), Rhynchomyia speciosa Loew {Cyprus),
Stomorrhina lunata (Fahs cius (Cape Verde IsL),

Sarcophagidae: Araba stelvian (Braner & Bergen-
stamn) (Switzerland), Helicophagella melanura (Meigen)
(), Hilarella hilarella (Zeversieds; (1), Pechia pracceps
(Wiedemann) (S, Domingoy, Pierretia clathrata {(Meigen)
(1, Surcophaga albiceps Meigen {Japan), Synorbitomyia
sasularis Verves (Philippines), cisilobute
(Pandellé),

Rbiinophoridae: Angioneura fimbriata (Meigen) (F),
Anthracomya melanoptera {Falién) (), Melonomya nana

Thyrsounema i




202 Walter
(Meigen) (F), Melanophora roralis (1.) {Asores),
ophora iepida (Meigen) (France),
ora subcoleoptr

(L) (1), Glare
dimidiata Brau . Ciytiomya
peltucens (Fallén) (F), Cylindromyia interrug I/A(beyul}
(F), C. pusitla (Meigen) (F), Gymnosoma fuliginosum
Robineau-Desvoidy (Canada: Quebec), G. rotundatum
(L.} (F), Opésia cana (Meigen) (USSR: European NW)
Grmia bilimeci Brues (Mexico), Perigy ubidum

Hackmen & Rauno Vi,

isiinen

. sp. (Brazil: Uperaba sp. (Brazil: Espirido Su
Theresa), C. sp. (Paraguar), Deniatobia hominis (Pallas)
(Paraguay).

Oestridae
Cephenomyiinae:

Oestrinac: Cestrus ovis (1) (Paragua

) —
ephenomyia  stimulator  Clark

(Mesnil) (Burma), Phasia  crassipenmis  (Fabricius)
(France), Subclytia rotundiventris (Fallen) (F).

Tachinidae: Dufowrinac: Frerea gogatea Robinean-
Descoidy (), Dufouria nigrita (Failen) (Fi, londania
dimidiate {Meigen) (F), Anthomyiopsis wigrisquamata
(Zeteerstedt) (F). — Dexiinae: Billaea fortis (Rondani.
Cholomyia inaequalis Bigor (Pavaguay}. Rutilia ot
(Walken) (Awsmralia), Dexa vacua (Fallén) (7). —
ininacs Lypha ruficasda (Zetersiode) irl
quartia dispar (Fallén) (F), Solienia inanis {¥allen)

china fera (L) (F), Voria ruralss {katlen) (F1. —
Carcelia excisa (Falléeny (F), Onychogonia
(Zewerstedy)  (F),  Selmacia  bimaculata
Canary Isl).

E
Cuterebridac: (‘ut.erzbm americona Macquart (Mexico)

Appendix 2. The main types of costal chactotax
Nutmber of genera/species studied given after fa
vetween Ay and Bi. K = reduced

ily na

(husuia), C. 1o odeer; (Sweden), Pharyngomyia

Meigen) (Czechoslovakia). — Hypodermatinac:

Hypoderma bovis (L 3 (F), H. lineatum (de Villiers) (¥},
torandi (1)

h haem: L.y

(1«», G. intestinalis Dl‘lvrﬂ\\l\ G. nasalis (L.} (F}
inermis Braver (C. Furopel, G. pecorwm Fabricius
(Austria).
GLOSSINGIDEA
Glossinidae: Glos
morsitans Westwood {Ghana
Desvoidy  {Cameroon]
(Nigeria)
Hippoboscidae:

sina longipennis Conti (K Alrica,
. palpalis Robineau-
lickinoides  Westwood

Hippobosca  camelina  Leach
(Moroceo), I1. equina (L.} {F;. Lipoptena cervi (L) (F),
Oljersia  fumspennis  iSahlberg) (), Omithomyia
chloropus Bergroth (i, Stenopteryx hivundinis (1
Sureblidae: Brachyiarsina alluaudi (Falcor)
Trichobiws major Coquillett {USA: Floriday.

in the families examined (fanilics not examined given in parenthescs)
Aberrant types are marked with asterisks. AB; = uunsitional

SUPFRFAMILY Chaetoraxy

Family _
) A AR B
MYCETOPHILOIDE A
Bolitophilidac 171 Ay
Trichoceridse 18 A, Ditomyiidae 111 &
NYMPHOMYOIDEA Diadocidiidae 111 As
Nymphomyiidae 1/1 R Keoplatidae 33 A
BLEPHAROCEROIDEA Mycetophilidac 89 A (AB)
Blepharoceridae 11 Ay Sciaridac 22 N
(Deutcrophiebiidac) CECDOMYOTDEA
PSYCHODOIDEA domyiidac 171 A
buychodicae 44 A* XYLOPHAGOIDEA
FANYDEROIDEA Comomytidac 375 A
(T. Rhugionidac 1197 A AB B
Puychopierid: A Pelecorhynchidae 1.5 A
CULIGOIDEA Pantoph-
Dixidae 2.3 A Am) thalmidae 23 A
Cheoboridaz 161 A hacicerid A
. yloptagidac 12 A1
£ Gluopidac)
5
A Xylomyidae 172
Chironomidac 375 A (R Suatiomyidae 1819 A1 ABy B ®
rHAlYMALnODL« TABANOIDEA
cidac 171 Ar Tabanidae 6/8 A
CECROIDEA Atharicidae 172 A
Pachyneuridac 35 Ar NEMESTRINOIDEA
(Axymyiidae) Nemesurinidac 46 A ®y
(Perissomatidze) Acroceridae 6/6 [LY] R
ANISGEODOIDEA Bombyliidae 14715 A( Bl By
Anisopodidas 35 A {2 Hilumomorphidact
BIBIONGIDEA ASILOTPTA
Bibionida: 175 A Asilidac 25/31 o AR B
SCATOPSOIDEA Leptogasvidac 4:7 B
Seatopsidac 272 A Therevidae 8/11 50 B
Syanewridac 111 A Sicenopinidae 173 B
Cauthyloseetidac 111 A Miydidae 5/ A )



H
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Apiaceridae

1 A
EMPIDOIDEA
Hybotidae 44 5
By
BB
i
IS

onc
PHOROIDEA
Phoridae .n i

B ¢
A AB, B
A AB) By
Conopidac 917 AB B
MICRGPEZOIDEA
Cyrelo
somaidac 3/3 B
Neriidae 1/4 B
®
e
(AR B
B
Diopsidae 175 . )
(Svringogastridac)
Teraomyzidac /1 B
Periscelididac 273 B
Somatiidee 12 B
OTITGIDEA
Otitidac 16723 BB
Platysio-
matidae 20,21 A (ABy) B
Pyrgotidac 45 A AB;
Tephritidae 3540 A AB. B,
Tachiniscidae 1/1 B
Nichardiidae 171 &
Palloperidas 2716 (A B B
Eurygnatho
myiidae 11 A
Piophilidac 1 1 A [
SCIOMYZOIDEA
Cocloitue 31 Bk
Drvomsycitac 24 Bt R
Sciomyzidae 1013 AB R
(Helosciomyzidae)
Sepsidae 576 B B
Rhopalomeridac B
Megamerinidac 2/ B
(Crcmxfanud.w
70IDEA
A B,
p.,m;mym.x,u»l \ As
(Rhinotoridae)
Trixoscelidae 1
Chyromyiidac )
Sphucraceridae 13:19 An B
UNPLACED FAMILIES
AND GENERA

Notwumyridae 11

Received 30
Printed 11.VIL.1985

mici 22. 1985

SUPE
Family

FAMILY

Chactorasy

BB

As AB

A A Bt

c

Chiitopeero-
myzidac 2/3
(Mormotomyiidac)
(Cnemospathidac)
Borboroides 1/1
Listromastax 1/}
Dichrochira 1/1
OPOMYZOIDEA
Lonchacida 3/4
Opomyzidae 374
Clasiidae 15
Acattoph-
thalmidae 1/2
Odiniidac 3/1
Agromyzidae 6/6
ASTEIOIDEA
Aulacigasiridac
Anthomyridac 4/5
Asteiidae 2
Neurochaetidac 1/1
(Xenasteiidae}
LAUXANIOIDEA
Lauxaniidac 85
Celyphidae 1/2

(Furychoromyiidac)
DROSOPHIL
Curtonotidac 22
Drosophilidac 578
Camillidac 1/4
Diastatidae 3,1
Ephydridac 20/23
Cryptochactidac 12
Milichiidac 6/6
Camidac 2/2

Chloropidae 9/10
(Risidac)
( Tunisimyiidac)
MUSCOTDEA
‘;rul‘
idae 22/22
Anthonmaidse 1315
Eginidac /2
Muscidac 11/11
Fanniidac 2/3
Calliphoridac 1013
Sarcophagidac 878
Rhinophoridae 5/5
Phasiidae 10/12
Tachinidac 16/16
OESTROIDEA
Cuterebridae 2/4
Oestridae 5/7
Gasterophilidac 1/5
GLOSSINOIDEA

Glossinidac 1/4
Hippoboscidae 5/6
(Nyctaribiidae)
Streblidac 2/2

Im,.l numbers

“OIDEA

B

B,

s

E
B
B,
B,

B

[

(wingless

E

(o)

(wingiess)

V.1984, revised 6.X1.1981
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