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Conopidae in the Baltic amber (Diptera; Cyclorrhapha)

by Willi HENNIG, Stuttgart

with 27 illustrations

The Conopidae--quite apart from their peculiar

morphology and life style--are a very interesting group

because, in the opinion of various authors, they are opposed

to all other Schizophora as a sister group. Of course, it

should be remembered in this connection that until very

recently, the Stylogastridae, as well, were included in

the "family Conopidae". ENDERLEIN (1936) named the two

sister groups Archischiza (with only the family Conopidae)
/

and Muscaria (for all other Schizophora). SEGUY (1951 in

GRASSE) coined the less fortunate designations Conopoidea

and Muscoidea. Also HENDEL (1936-37 in KUKENTHAL-KRUMBACH)

and ROHDENDORF (1964) support the view that these two groups
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are related as sister groups. ROHDENDORF's dendrogram (p. 265,

Fig. 85) expresses this view, and HENDEL expresses it verbally

(p.1876): "Thus, the otherwise specialized Conopidae branch

off before the Schizophora split into Acalyptratae and Calyp

tratae ...... However, these two authors do not show their

conviction in their systems. For, both of them advocate typo

logical systematics: Their systems are not exact representa

tions of the phylogenetic relationships accepted by the authors.

In an earlier publication (1958), I have already dis

cussed the question whether it is justified to assume that

the Archischiza and the Muscaria (or, in SEGUY's terms, the

Conopoidea and the Muscoidea) are related as sister groups.

My conclusion, which is still valid, was that "in spite of

still quite insufficient evidence, it should be viewed as

fairly probable that the Conopidae and the 'other Schizophora'

are related as sister groups".

If this should prove to be the case, then we would

have in the Schizophora two sister groups, one of them

(Archischiza) comprising only ca. 650-700 species, while the

other (Muscaria) has approximately 27,000 (both based on

ROHDENDORF's 1964 data). Such cases are not rare (we need

only mention the Acrania - Craniota, the Agnatha - Gnatho

stomata, etc.), but in every case, the question arises how

the different size of the two groups can be explained:

Did the smaller group (in this case, Archischiza) evolve
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much more slowly than its now quite extensive sister group

(in this case, Muscaria) from the beginning? Or did both

groups start with equal rates of speciation, but one of them

then suffer a catastrophe (or even several catastrophes), so

that we now have only sparse remainders of this group? Do

the modern species of the Archischiza represent numerous

subgroups, each of which in itself is just as old as the

oldest subgroups (e.g., families or superfamilies) of the

Muscaria, or do all belong to only one surviving branch which

underwent an expansive radiation only in recent times?

To be able to answer these questions, we should first

have to know the monophyletic groupings within the Archischiza.

Only then with the help of any available fossils, and by

analyzing the geographic distribution of these groupings

could we investigate their age. Unfortunately, the Archi

schiza are among those dipteran groups whose system of classi

fication is still largely formalistic-typological. To what

extent this system expresses the actual phylogenetic relation

ships, must still be investigated. This involves considerable

difficulty, because it would require a more exact study of

genera and species from different zoogeographical regions,

which are represented only sparsely in most collections, if

at all.

As I have already mentioned, most authors accept only

one family, Conopidae. Usually it is differentiated into

four or five subfamilies: Conopinae, Stylogasterinae,

2
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Dalmanniinae, Myopinae, and possibly Zodioninae (HENDEL 1936

37 in KUKENTHAL-KRUMBACH, KROBER, e.g. 1939-40). ROHDENDORF

(1964, p. 104) set up a separate family for the genus Stylo-

gaster: Stylogastridae. It is possible that there is a sis

ter-group relation between these Stylogastridae and the other

Archischiza (Conopidae as defined by ROHDENDORF). In what

follows, therefore, I shall refer to the Stylogastridae and

Conopidae as defined by ROHDENDORF, without at first discussing

whether it is justified to rank these two groups as families.

WIthin the Conopidae in this narrower sense, ZIMINA

(1960) recognizes only two subgroups (subfamilies): Myopinae

(including the Zodioninae and Dalmanniinae of other authors)

and Conopinae. It is possible that both subfamilies represent

well founded monophyletic groups, so that they too would be

related as sister groups.

The differentiation of these two subfamilies -- except

as regards the genus Stylogaster -- corresponds also with that

used by HANDLIRSCH (1921 in SCHRODER) to classify the few

known fossils. HANDLIRSCH mentions for the Conopinae only

the genus Conops preserved in copal, which need not concern

us further in the present context because of its recent age,

and for the Myopinae, Polio~yia and Palaeomyopa. Poliomyia

recta was described by SCUDDER from the Eocene stratum of

Green River, Wyoming (U.S.A.). The two illustrations (SCUDDER

1890, Plate 9, Fig. 20 and 21) reveal only that, to judge from

its overall body form and wing venation, it may in fact belong
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to the Conopidae. They certainly do not justify its classi

fication in the subfamily Myopinae. According to the scanty

characters which are discernible, it could equally belong to

the ancestral group of the Archischiza, which gave rise to

both the Stylogastridae and the Conopidae. Since the dis

cernible characters of Poliomyia do not definitely prove that

it belongs to the Conopidae, but the existence of the Archi

schiza -- if indeed they are the sister group of the Muscaria

-- must still be assumed in the Eocene, this find is practi

cally of no importance.

The other genus mentioned by HANDLIRSCH, Palaeomyopa,

was described by MEUNIER (1899) from the Baltic amber. LOEW

(1850) had already reported briefly concerning a find of what

seemed to him to be a new genus of the "family Myopina",

without giving it a name. Also MEUNIER described the specimen

available to him only briefly, at first giving it only a

generic (Palaeomyopa) but no specific name. Later (1912) he

named also the species (tertiar1~). In another work, MEUNIER

(1916) described a second species, overlooked by HANDLIRSCH,

under the name "Palaeosicus loewi··.

The type of Palaeomyopa tertiaria MEUNIER is, un

fortunately, missing, but that of Palaeosicus loewi MEUNIER

is still in the Konigsberg amber collection. In addition to

this type specimen, I also have two other unknown specimens

from the British Museum. They originate from LOEW's collec

tion, and may be the specimens on which are based this author's
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data concerning the occurence of Concpidae in the Baltic amber.

Both of these specimens correspond with each other and with

the holotype of Palaeosicus loewi MEUNIER, with the exception

of minor differences in wing venation, which probably fall

within the range of individual, intraspecific variation. I

believe that this species is identical with Palaeomyopa ~

tiaria, so that all the Conopidae hitherto discovered in the

Baltic amber should be designated by this name (see below,

p. 21-22, for more details).

The systematic classification of Palaeomyopa tertiaria

can best be treated in connection with a discussion of the

characters which seem to be characteristic of the different

subgroups of the Archischiza.

1. Antennae

In the Conopinae, the antennae are lengthened (Figure

2). The arista stands at the apex of the long third antennal

segment, always in the form of a IIterminal style ll
• This is

undoubtedly a modified character', which can be used to support

the assumption of the monophylety of the Conopinae. However,

the presence of a distinctly 3-jointed arista is relatively

primitive. (It probably occurs most distinctly, and most

primitively, in Neobrachyglossum: Plate 3, Fig. 2 in KROBER

1925, in LINDNER). Whether the short length of the antennae

in the Brachyceraea group (sensu KR~BER) is primitive or --

as I should like to assume -- secondary, would have to be

investigated.

3
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Figures 1-5. Antennae of Palaeomyopa tertiaria MEUNIER (1),
Brachyglossum capitatum LOEW (2), Myopa curtirostris KROBER
(3), Zodion cinereum FABR. (4) and Stylogaster leonum WEST-

WOOD (5).

In the Myopinae (Figures 3-4), at first glance, the

antennae appear to be more primitive than in the Conopinae,

because of their short length, the more "normal" shape of the

third segment, and the dorsal position of the arista. How

ever, the arista is very short. It apparently never has more

than two distinct joints (KROBER 1939, p. 362): The first

is considerably reduced and apparently never completely dif-

ferentiated. These also are modified characters, indicating

the monophylety of the Myopinae. BaSed on the shape of the

head and the antennal grooves, I am inclined to assume that

also the shortness of the antennae of the Myopinae is not a

primitive, but a modified character. It probably developed

secondarily through the shortening of antennae which were

originally longer.

The antennae of the Stylogastridae probably exhibit

the most primitive structure of all Recent Archischiza. This
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applies especially to their distinctly 3-segrnented structure,

and to the length of the arista (Figure 5). The length of

the third antennal segment and the subapical position of the

arista are probably modified traits. However, these charac

ters probably should not be viewed as synapomorphous with the

Conopinae, since the shape of the proboscis, etc. show that

these two groups are not closely related.

In Palaeomyopa tertiaria (Figure 1), the antennae are

apparently even more primitive than in all Recent Archischiza.

The third antenna I segment is short. The arista is in a dor

sal position; it possesses three distinct joints. The third

-- with the exception of a short terminal section -- is widened,

but comparatively very long. Only the elongate second an

tennal segment, and thus the overall length of the antennae,

represent modified characters in the ground plan of the group

Archischiza. The correspondence of the antennae of all the

available specimens with MEUNIER's two illustrations (1899

and 1916) is one of the reasons indicating that he had before

him the same species, although he described it under two

different generic and specific names.

2. Praefrons and antennal grooves

The Conopinae (with one exception: Tropidomyia: see

below) possess distinct antennal grooves, separated by a nar

row and acute carina. Moreover, the upper portion of the

praefrons, in front of the ptilinal suture, is well developed,

4
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so that the antennae are mounted on an azygous socket. The

arms of the ptilinal suture, on both sides of this socket,

are short. On the basis of the material available to me, it

seems as if we can observe a clear course of development

starting from this situation, which must represent the ground

plan of the subfamily: In certain modified Conopinae (Figure

9), the upper portion of the praefrons is recurved, so that

the antennal socket is short, and consequently the first an

tennal segment points more upward. This change may have been

caused by the lengthening of the prob0scis, which thus inter

fered with the long antennae and forced them to spread apart.

In the Myopinae, the "lower part of the face is never

carinate" (KROBER 1939, p. 362). The upper portion of the

praefrons (i.e., of the ulower part of the face") forms a

uniform, rather deep antennal groove, which, however, often

does possess an indistinct median carina. As already men

tioned above, the antennae are relatively short. An azygous

antennal socket formed by the upper praefrons is not present.

In my opinion, these are modified characters, which may also

be connected with a lengthening of the proboscis -- although

this happened in a different way than in the Conopinae: In

this group, the antennae became shorter, so that the antennal

grooves too as the carina between them regressed -- could

be shortened. The entire head (Figure 7) of the Myopinae

seems "distended" (LOEW 1850): the cheeks are much wider,

and -- partly because of the wider cheeks -- the eyes seem
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smaller than in the Conopinae. Perhaps the absence of the

socket also is connected with these changes: It was rendered

superfluous by the shortening of the antennae, and retrogressed.

This explanation is supported by the characters of

Palaeomyopa (Figure 248). In this genus, long antennae are

present, which -- as stated above -- are shown to be primitive

(with reference to the ground plan of the Conopidae) by the

structure and position of the arista, and which stand on a

distinct antennal socket. Antennal grooves are not present.

The praefrons has a distinct median carina, from which it

descends, as if from the ridge of a roof, fairly uniformly

to the eye margins (Figure 24A). This formation of the prae

frons is found among the Recent Archischiza only' in the

Stylogastridae. They, however, do not have the antennal

socket which is present in Palaeomyopa. The correspondences

between Palaeomyopa and the Stylogastridae probably are based

on symplesiomorphy. However, this will be explained in de

tail only after we have treated the proboscis.

First, however, we should refer to the genus ~

pidomyia, which belongs to the Conopinae and, according to

KROBER (1925), is the "only genus" in this subfamily tlin

which the lower part of the face shows a high carina and no

grooves".

I am indebted to Dr. S. CAMRAS of Chicago for a

specimen of Tropidomyia bimaculata (Brazil). In this
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Figures 6-9. Head profile of Stylogaster leonum WESTWOOD (6),
Dalmannia aculeata L. (7), Brachyglossum coronatum ROND. (8)
and Physocephala spec. (close to vittata FABR.?)." Note the
relation between the length of the proboscis and the length
and position of the antennae.

specimen, the "lower part of the face" definitely does not

descend uniformly on both sides of the midline. Instead, as

in other Conopinae, there is an acute, elevated carina in the

middle, flanked underneath on both sides by very shallow

grooves, which continue upward into very shallow channels on

both sides of the sharply bounded median carina. I am there-

fore convinced that the antennal grooves are secondarily

reduced in this genus, and that in the formation of the "lower

part of the face", Tropidomyia should not be placed directly

next to Palaeomyopa and the Stylogastridae.

5
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3. Proboscis

The proboscis is relatively extended in all Recent

Archischiza, albeit in different ways in the different

subgroups.

In the Conopinae, only the "oral cone" and the "labial

bulb" (according to FREY's 1921 terminology), but not the

labella, are lengthened. Hence, in systematic descriptions

of this group, the proboscis is said to be "geniculate only

at the base lt (Figure 9). The labial bulb is especially short

in the genus Brachyglossum (and certain splinter genera

branching off from Brachyglossum; Figure 8). But even in this

genus (Br. coronatum ROND.) lithe oral cone is extended as

much as in Conops" (FREY 1921).

In the Myopinae, the labial bulb is apparently always

considerably extended. However, in addition to this, also

the labella are greatly lengthened and folded back. Thus,

the proboscis of the Myopinae is described as "geniculate at

the base and in the middle" (Figure 7). The only exception

to this is the genus Zodion, in which the labial bulb is still

very long, but the labella are short and not folded back.

Consequently, at least superficially, the proboscis is more

like that of the Conopinae. However, in respect of the other

modified head characters (antennae, praefrons, width of the

cheeks, etc.) Zodion corresponds with the Myopinae. I there

fore agree with KRBBER (1939) and ZIMINA (1960) that Zodion

belongs in the Myopinae. The shape of the proboscis must be

6
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relatively primitive, in comparison with the other genera of

this subfamily. This is evidenced also by the fact that ac

cording to FRJ:;Y (1921), the "maxillae" of Zodion "have an

unusually primitive structure". The galeae, FREY states, are

"as well expressed" (i.e., apparently, as primitively struc

tured) lias they are elsewhere only among the Orthorrhapha u •

Thus, it is possible that Zodion ("tribe Zodionini", probably

including, in addition to Zodion, also the neotropical genus

Neozodion) is related as a sister group to the other Myopinae

("tribe Myopini U = Dalmanniini + Sicini + Myopini sensu

ZIMINA). The Zodionini would then be more primitive than the

other Myopinae with respect to certain Wing-venation charac

ters (see below) as well as in the structure of the proboscis.

In the Stylogastridae also, the labella are greatly

extended and folded back (Figure 6). Hence the proboscis

resembles -- at least superficially -- that of the Myopini

(as defined above). However, this must be due to convergence;

for, the assumption of a close affinity between the Stylo

gastridae and the Myopini would involve considerable diffi

culties with regard to other characters.

It is not yet clear to what extent the ground plans

of the different subgroups of the Archischiza differ with

respect to the formation of the palpi.

Palaeomyopa seems to have a more primitive proboscis

than all Recent Archschiza. LOEW (1850) already described

"a short, thick proboscis" in the species which he mentioned,
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and MEUNIER (1899) stated regarding his specimen: "La

pipette, qui est peu visible, parait indiquer qu'elle devait

etre d'une longueur inferieure a celIe des Sicus. On sait

que parmi les Conopaires palearctiques ce sont les Sicus qui

ont la pipette la plus courte." However, the comparison with

Sicus must have been an error; for, Sicus, like other Myopini,

has a very long, "doubly geniculate" proboscis. Unfortunately,

on the available specimens, as on most other fossils preserved

in amber, the area of the proboscis is only poorly visible,

50 that also no exact illustrations can be drawn. But at

least this much is clear: LOEW's description of a "short,

thick proboscis" still fully applies to these specimens. The

labial bulb is not lengthened at all, but rather wide. Also

the labella are short (Figure 26A). The structure probably

was hardly different from that of the proboscis of, e.g., the

Pyrgotidae. The palpi are long and powerful, with almost

spiny bristles (Figure 26A). They show no trace of reduction.

Evidently they are better formed in Palaeomyopa than in any

Recent species of the Archischiza.

4. Ocelli

HENDEL (1936-37 in KUKENTHAL-KRUMBACH) states, IIIn

the Conopinae, which have no ocelli, almost the entire vertex

is occupied by the more or less distended cerebrale and the

interfrontal triangle." This statement is not completely ac

curate, insofar as several Conop1nae have been described with



,

15

ocelli. Thus, KROBER (1940) mentions in his description of

Heteroconops curticonis (Australia) "ocellar tubercles with

three ocelli". At least two ocelli have been described also

in other species and genera, and in at least some specimens

of the palaearctic species Brachyglossum capitatum a distinct

ocellus is present. However, it may be asked whether the

ocelli in such cases are actually still capable of functioning,

or whether they are not already undergoing a reduction through

out the subfamily Conopinae. However, the question whether a

certain reduction of the ocelli and an enlargement of the

cerebrale were in fact already part of the ground plan of the

Conopinae (as modified characters), or whether these charac

ters appeared only during the development of this group, re

quires more exact investigation.

The Stylogastridae and Myopinae have well developed

ocelli. This is a primitive character. Hence, the corres

pondence between Palaeomyopa and these groups in the structure

of the ocelli (and the cerebrale) is symplesiomorphous.

The same applies to the frontal sclerotization and

bristles. According to HENDEL (1936-37), vertical plates

are present in the Stylogastridae and Myopinae, whereas they

are absent in the Conopinae. According to DE MEIJERE (1904),

whom I believe to be correct, their absence in the Conopinae

is a modified character.

In Palaeomyopa, the good formation of the vertical

plates ("periorbitals" according to DE MEIJERE) is indicated

7
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by the presence of three long and powerful fronto-orbital

bristles on each side (Figure 24B). I do not know whether

there are any species among the Recent Myopinae which are

as primitive in this respect as Palaeomyopa.

5. Wings

According to HENDEL (1936-37), in the Conopinae (and,

incidentally, also in the Stylogastridae) the apical cell

(RS) is "closed and stalked". This is undoubtedly a modified

character, which resulted from ml turning back towards the

anterior and the fusion of its terminal section with r4+S

which, incidentally, happened independently in the Stylo

gastridae and in the Conopinae, by convergence.

Among the Myopinae, the apical cell is usually open,

but sometimes also closed. However, the ground p~an of this

group includes an open apical cell.

Cell R
S

is open also in Palaeomyopa (Figures 15, 2S).

The similarity of this fossil genus to the Myopinae rests on

symplesiomorphy. It is possible that the course of ml in

Palaeomyopa is even somewhat more primitive than in the Recent

Myopinae. However, I can not state this definitely, because

of a lack of material for comparison.

There are important differences between the subgroups

of the Archischiza also in the subcostal region and around

the anterior branches of the radius:
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In the Conopinae, according to HENDEL (1936-37), sc

and r1 end far apart, and sc is "forked before the tip".

Also, r1 and r 2 end close together, or both may even have a

common tip. This is undoubtedly (see below) a modified

character -- not mentioned by HENDEL. In the Myopinae (but

not in the Stylogastridae, as reported incorrectly by HENDEL)

sc and r 1 end "close together", and vein sc is "not forked

distally". However, neither of these traits applies to the

Zodionini, which correspond rather with the Conopinae.

The differences which I have described can be ex

plained as follows:

The most primitive pattern (in the area of the sUb

costa and the anterior branches of the radius) appears in

the Stylogastridae (Figure 10). Here, the tips of veins sc

("scI" according to HENDEL), r 1 and r 2 are located far apart,

making also the costal section between the tips of r 2 and

r 4+S relatively short. Also the connection (HENDEL's "sc2"

-- which resembles a cross-vein) between the subcosta

(HENDEL's .. SC
l
") and r l is a primitive character, as is evi-

denced by the fact that it is present also in the Syrphidae

(cf., e.g., Fig. 2064 in HENDEL 1937, p. 1939).

In the Conopinae (Figure 11), the connection between

sc and rl persisted. However, the tip of r2 was displaced

towards the root of the wing and thus approached the tip of

r l , and even extended slightly onto the terminal section of
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r
1

• As a result l also the costal section between the tips

of r
2

and r 4+5 became very long.

In the Myopinae (Figures 12-14) on the other hand

(at least initially) the tip of r
2

remained in its original

position, or shifted only slightly towards the root of the

wing. However, the tip of r 1 underwent a considerable shift

in this direction. First, in the Zodionini (Figure 12), the

tip of r 1 is still fairly distant from SCI and in this group

also the tlcross-veintl (lIsc21t) connecting sc and r 1 is still

distinct, as in the Stylogastridae and Conopinae. But in the

other Myopinae (tribe Myopini, Figures 13, 14) the terminal

sections of both veins have come so close together that the

part of the subcostal cell between them is practically sup

pressed, and a distinct vein tl sc2 t1 is no longer recognizable.

Indeed, in some Myopinae (e.g., Dalmannia, Figure 7) the

ends of sc and r1 are free, and still, no trace of "sc211 is

visible.

This movement of the tips of longitudinal veins along

the anterior wing margin towards the root of the wing corres

ponds to a general trend observed among the Diptera. The

fact that this trend is embodied in the Conopinae and in the

Myopinae with different results might be connected with a

difference in the overall shape of the wing in these two

groups.

Compared with the Myopinae, the Conopinae have

strikingly narrow wings (Figure 11). This narrowing (a

8
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Figures 10-15. Wing of Stylogaster leonum WESTWOOD (10),
Conops guadrifasciatus DEG. (11), Zodion cinereum FABR. (12),
Dalmannia punctata FABR. (13), Occemia atra FABR. (14), and
Palaeomyopa tertiaria (15 holotype of Palaeosicus loewi
MEUNIER).

modified character) is expressed especially in the narrow

width of the axillary field and of the alula. Moreover, the

proximal section of the wing appears distinctly elongate.

The narrowing probably also led to a change in the shape of

the anal cell, to which I have already called attention

(1958, Fig. 178, p. 529): In the Conopinae, the bordering

veins (la and especially CU1b) are clearly bent towards the

anterior (i.e., the anterior wing margin). Perhaps the nar-

rowing of the wing in the Conopinae prevented the displace-

ment of the tip of r 1 (and also of sc) for functional reasons,

so that only the tip of r
2

was affected by the tendency to

displacement.

9
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In the Myopinae, whose wings are short and wide

(Figures 13, 14), the displacement of the tip of r l was func

tionally advantageous, and therefore unobstructed. Again,

the different wing shape of the two groups is probably itself

connected with their overall body structure: The more slen

der Conopinae often have a clavate abdomen, while the Myopinae

have a more ungainly build.

Probably it is not accidental that even in the slen

der Stylogastridae -- in which, besides, the females have a

strikingly long ovipositor -- the axillary field and alula

of the wing are narrow (Figure 10). Certainly also in their

case, this is connected with the shortening of the anal cell.

It is true that also Dalmannia (Myopinae) has a short anal

cell (Figure 7), but its formation in that genus probably

had other reasons. In Parazodion and Paramyopa, which are

very closely related to Dalmannia (as is demonstrated, e.g.,

by the relatively long ovipositor and the filiform aedeagus,

which occurs only in this group), a long anal cell is present.

Palaeomyopa has a very primitive wing structure in

shape and venation (Figures 15, 25), from which the wings of

all Recent Archischiza could probably be "derived". A cross

vein ("sc2") connecting sc and r l is not visible. In this

respect, the genus corresponds with the Recent Myopinae, and

only with them. However, the tips of se and r 1 are much

farther apart than they apparently are in all representatives

(at least to my knowledge) of this SUbfamily. At present,
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the explanation for this combination of characters remains

an open question. The simplest assumption -- if we consider

only the wing -- would be that Palaeomyopa, as the most

primitive form of the Myopinae hitherto discovered, had al

ready lost the connection between sc and r 1 , but still main

tained the original wide separation of the tips of these two

veins. Other characters, particularly those of the abdomen,

argue against this assumption. However, if Palaeomyopa be

longs to the ancestral group of the Conopidae or even of

the Archischiza, then either the connection between sc and

r 1 must have been reduced i~dependently in this fossil genus

and in the Myopinae, or else its absence must be viewed as

primitive. In the latter case, we should have to assume that

the connection developed convergently in the Stylogastridae,

Conopinae, and Zodionini -- an explanation which I do not

consider very probable.

A peculiar character of Palaeomyopa, apparently not

known in this form among Recent Archischiza, is the slight

bend at about the middle of cU1b. This gives the anal cell

a "tip" like that found in Salticella (Sciomyzidae) and many

Ortalidiformes.

6. Abdomen

The holotype of Pa1aeosicus loewi and one of the two

Palaeomyopa specimens from the Dritish Museum are females.

The gender of the third specimen at my disposal can not be
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identified. Therefore, only the female abdominal characters

are important for what follows.

HENDEL (1936-37) reports for the "Conopidae M (including

Stylogastridae) as a whole the following feature: "Fifth

sternite of female with a squamiform appendage pointing back

ward, which works opposite the forward-pointing tip at the

end of the nodular abdomen. The cavity in between is coarse

skinned and serves to hold fast the male abdomen. 1I However,

this does not apply to all Archischiza. In a study which in

deed almost went unnoticed, STREIFF (1906) investigated the

female abdomen of certain Conopidae (in the narrow sense),

particularly Sicus ferrugineus L. In this species, the fifth

sternite is very well developed and forms what is designated

in the literature as an "azygous organ" or "theca". Between

this and the fifth tergite of Sicus there is a solid connec

tion on either side which STREIFF describes as a "well

developed pseudoarthrosis". The posterior section of the

fifth tergite, as well as the sixth, seventh, and eighth ster

nites bear modified bristles which STREIFF refers to as

uFusschenborsten" (or "pseudopod bristles"). He connects

them with attaching these· segments to the substrate, and not,

like HENDEL, with "holding the male abdomen" during copulation.

However, in couples caught in copulation, it can be seen that

the scale formed by the female fifth sternite eVidently does

in fact support the male postabdomen (Figure 16).

10

11
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Figures 16-22. Terminal segments of the female abdomen of
Occemia~ FABR. (16: complete abdomen of both sexes in
copulatory posture), Stylogaster leonum WESTWOOD (17), Zodion
cinereum FABR. (18), Physocephala rufipes FABR. (19),
Palaeomyopa tertiaria MEUNIER (20: holotype of Palaeosicus
loewi MEUNIER), Myopa testacea L. (21) and Dalmannia punctata
FABR. (22). In all these illustrations,the fifth segment is
punctate. In Figures 18, 21 and 22, the spermathecae are
shown. Compare Figure 20 also with Figure 27.
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Unfortunately, the special formation of the fifth

sternite in the ground plan of the Archischiza, and its sUb

sequent development departing from this ground plan in the

different subgroups have not yet been clearly elaborated.

In the Stylogastridae (Figure 17), the abdominal

sternites, including the fifth, are very poorly developed

(at least, I am not acquainted with any species in which they

are altogether present), or else completely absent (e.g., in

Stylogaster parva CAMRAS according to STUCKENBERG 1963).

This is certainly a characteristic modified trait of this

group. There is no support for the hypothesis that before

its regression, the fifth sternite of this group had the same

kind of structure as in the Conopidae (viz., as a "theca ll
).

Probably the reduction of the sternites is connected with

the formation of the long oVipositor characteristic of the

Stylogastridae.

An ovipositor, as such, belongs to the ground plan

of the Archischiza, since -- contrary to the prevailing

view -- it is present also in the Conopidae. It is formed

mainly by the seventh segment, to which the combined follow

ing segments are annexed. Thus, the seventh abdominal seg

ment of the Archischiza is not a vagina covering the oViposi

tor, as in the Micropezoidea, Otitoidea, Agromyzidae and some

other AcalypLraLae, but rather forms the "basal joint" of

the oVipositor itself (Figures 17-22).
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I found it difficult to give apomorphous characters

for the imagines of Archischiza in 1958 (p. 547): but now,

apart from the extended antennae, the presence of an ovi

positor as such can be cited. The sixth abdominal se9ment

is not incorporated in this ovipositor in the Conopidae, but

in some species, it takes a special form as a connecting link

between the ovipositor and the praeabdomen.

The ovipositor of the Stylogastridae (Figure 17) can

easily be interpreted as a further development of the essen

tial structure maintained in the ground plan of the Conopidae:

The two joints (the seventh abdominal segment, and the com

plex formed by the following segments) are greatly lengthened.

Moreover, the seventh segment forms a completely closed tube

on which the boundaries between the tergite and the sternite

are no longer visible. The sixth segment, which also forms

such a closed tube, is adjoined to the oVipositor as a slightly

lengthened, third, basal joint. Between it and the seventh

segment, there is only a fine suture, and no longer an inter

segmental membrane. The 3-jointed oVipositor formed in this

way in Stylogastcr macrura LOPES is twice as long as the rest

of the body.

Thus, although the oVipositor of the Stylogastridae

shows essentially the same structure found in the Conopidae,

random studies reveal that it can not be interpreted as a

further development of the oVipositor of any subgroup of the

Conopidae. The ovi"positors of both groups can only be traced
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to a common, more primitive condition which they have developed

in different ways. This too implies that these two families

are related as sister groups.

In the Stylogastridae, the longitudinal axis of the

3-jointed oVipositor is an extension of the axis of the rest

of the abdomen (or at any rate, the directly preceding seg

ments; Figure 17). In contrast, the 2-jointed oVipositor of

the Conopidae is perpendicular to the longitudinal axis of

the abdomen, which itself is curved ventrad (Figures 18-22).

This ventral curvature was accurately designated by STREIFF

(1906), followinq SCHINER, as a "general trait of the Conopidae".

Among the Conopidae, only Dalmannia (Figure 22), to

gether with its nearest relatives (Paramyopa and Parazodion),

possesses a longer oVipositor. This oVipositor, as well -

which, unlike that of the Stylogastridae, "is carried folded

in against the belly like a pocketknife" (STREIFF 1906) --

is nothing other than a further development of the organ al

ready included in the ground plan of the Conopidae (or of

the Archischiza). The development of a long, filiform aedea

gus, which is reminiscent of that of the Otitoidea, and which

also is presented in systematic studies (KROBER 1939) as a

diagnostic character of the Dalmannia generic group, is un

doubtedly a consequence of the extension of the female

ovipositor.

In the genus Dalmannia, the fifth female sternite is

not transformed into a "theca". It has a very normal structure
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(Figure 22), with neither "pseudopod bristles" nor a rigid

connection with the fifth tergite, and it is not differen-

tiated from the preceding sternites. It might be concluded

from this that such a "normal" 'fifth sternite not yet trans-

formed into a "theca" is part of the ground plan of the

Conopidae. But we must also ask ourselves whether this so

simple structure appearing in Dalmannia may not have arisen

secondarily through processes of reduction, which in turn

were grounded on the extension of the ovipositor. In addi-

tion to the long oVipositor, Dalmannia has another modified-

character in the short anal cell of the wing (Figure 13).
'===-<'. ~ ...--------- ~_.-

Paramyopa and Parazodion whose close affinity to Dalmannia

is securely demonstrated by their long ovipositor and the J

correspondingly long, filiform aedeagus -- also have a long

anal cell. It is especially interesting that KROBER, in

his description of the genus Parazodion -- the name of which

indicates its great similarity of habit with Zodion refers

to a "short theca". Unfortunately, I am not acquainted with

this genus. However, KROBER's remark appears to me to indi-

cate that a theca was present originally also in the Dalmannia

group, and then was completely reduced in Dalmannia.

This seems to eliminate any objections to the hypo

thesis that a "theca" (an "azygous organ") belongs to the

ground plan of the Conopidae (if not of the Archischiza).

However, only more exact investigations can show which of its

various forms is the most primitive, and belongs to the
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ground plan. Most likely, the rigid connection (or "pseudar

throsis") with the fifth tergite, described by STREIFF in

Sicus and present also in Zodion (Figure 18) and other genera,

was not in the ground plan: for, it can hardly be assumed that

the membranous zone separating the fifth sternite from the

tergite in, e.g., Myopa (Figure 21) as well as in Dalmannia

(Figure 22) developed secondarily.

It was considerably surprisi~g to discover that also

the female of Palaeomyopa exhibits a structure which is

reminiscent of the "azygous organ" (or "theca", or "scale")

of the Recent Conopidae in every respect, and eVidently, like

the latter, served as an abutment for the male abdomen during

copulation. In Palaeomyopa (Figures 20, 27) however, this

structure was the fourth sternite, and not the fifth, as in

the Recent species. Since I knew of only one female from the

British Museum (no. In. 22212), on which the ventral surface

of the abdomen is largely covered by the legs, I sought in

vain, in every possible manner, to interpret the "scale" in

question as a fifth sternite which had been pushed forward.

However, the holotype of Palaeosicus loewi, which is well

preserved in this part of the body and also has the legs

better positioned, clearly reveals beyond any doubt that here

the fourth sternite has the form and function belonging to

the fifth in the Recent Conopidae.

I considered also the question whether the available

specimens are truly females.
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Male and female Conopidae are not very easy to dif-

ferentiate. The formation of the seventh female abdominal

segment, which could easily be viewed as a hypopygium from

its shape, can be misleading even in the case of Recent

animals. In the male (Figure 16), between the fifth tergite

and the hypopygium (ninth segment) there is only a highly

vaulted complex, probably containing portions of the sixth

to eighth tergites, and forming the posterior edge of the

abdomen. The relatively small and (as in most Schizophora)

hemispheric hypopygium lies on the ventral side. But in the

female (Figure 16), the sixth tergite is rather narrow, and

the posterior edge of the abdomen is formed by the seventh

segment (the "basal joint" of the ovipositor). In the males!
I

of Conopidae, as of most Cyclorrhapha, the fifth sternite is \

13

fashioned to support the female abdomen during copulation •
. _- -----~ - ---_ ..._--------

The abdominal morphology of the available specimens of

Palaeomyopa is completely irreconcilable with the assumption

that these are males.

While the female abdomen of most Cyclorrhapha does

not have any special structures to support the male abdomen,

in most Recent Conopidae (Figure 16) we have the unusual

fact that during copulation, the female abdomen (ovipositor)

is supported by the fifth sternite of the male, and the male

abdomen (hypopygium) is supported by the fifth sternite of

the female.

)
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The different situation found in Palaeomyopa suggests

the following hypothetical explanation:

A special copulatory posture characteristic of the

Conopidae (if not of the Archschiza) led to the development

of a supporting device in the female for the male abdomen.

This was formed initially by the fourth sternite, raised in

the form of a scale. Palaeomyopa shows this condition. Its

fifth sternite forms a large plate, on which numerous trans

verse stripes can be seen. With strong magnification, we

can see that these stripes are made up of many short, wide,

densely placed spinules. Similar rows of spinules are

present also across the descending part of the fourth ster

nite, but on the available specimens of Palaeomyopa these

are only partially present and difficult to see, because they

are veiled by much whitish tarnishing. The primitive condi

tion of Palaeomyopa is evidenced by the uniformity of the

abdominal segmentation and the shortness of the oVipositor.

Whereas in Recent Conopidae the first and second segment are

usually extended (Figure 16) and (in desiccated specimens)

the fifth tergite appears only as a ~arrow strip between the

fourth and sixth segments, in Palaeornyopa (Figures 20, 26B)

the tergites hardly differ from one another.

Possibly the subsequent development was determined

by an augmentation of the ovipositor. In any case, the

function of supporting the male abdomen passed from the

fourth to the fifth sternite. Perhaps an indication of a
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development of this kind is provided by the fact that in some

Recent species (Figure 18) the fourth sternite is raised in

the same manner as the fifth, except that it is much smaller

and has no rows of spinules. The role of the fifth sternite

(as a supporting plate for the hypopygium? Figures 20, 27)

was taken over by the sixth (Figures 18, 19, 21). When the

ovipositor became especially long (Figure 22), the sternites

lost their function, and thus also their differentiation.

The sixth segment, as a connection between the oVipositor

(seventh segment) and the rest of the abdomen, became larger.

Only extensive and painstaking investigations of the

Recent Conopidae can show whether this reconstruction of the

abdominal development is, at least in outline, accurate.

Apart from the characters which have been discussed

in detail above, there are also others (e.g., the" type of

bristles on the head and thorax, the structure of the ab

dominal segments and the legs, the presence or absence of

preapical bristles on the tibiae, the presence of two

[Figure 22] or four [Figures 18, 21] spermathecae, etc.>

which differ in the different subgroups of the Archischiza.

However, it is not yet clear to what extent these features

are characteristic of these groups. Palaeomyopa seems to

have the most primitive expression of all of these characters,

but at present, we can not determine to what extent this

fossil genus is more primitive than 2!! Recent Archischiza

(e.g., with respect to the bristles on the head and thorax).

14
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The distribution of the characters and their different

stages reveals -- albeit for the present time only in crude,

general outlines -- a picture of the phylogenetic developmenc

of the Archischiza, which will enable us to locate Palaeo

myopa in its phylogenetic "place".

Probably the evolution of the characters depended

essentially upon two biological features which may definitely

be presupposed already in the last common ancestors of all

Recent Archischiza: viz., anthophilous imagines and parasi

tic larvae.

. "All Conopidae are anthophilous flies; that is defi

nite" (STREIFF 1906). Apparently no observations have been

published yet in this regard for the Stylogastridae. How

ever, the long proboscis leaves no doubt that they also are

anthophilous. It would be interesting to know to which kind

of flowers they are adapted. ~lthough the lengthening of

the proboscis in all Archischiza is undoubtedly an adaptation

to the anthophily of the imagines, this modified character

should not be considered part of the ground plan of the group;

for, Palaeomyopa, which is probably more closely related to

the Conopidae than to the Stylogastridae, still has a very

short proboscis with normally developed palpi. However,

even this genus was anthophilous, since MEUNIER (1899) de

scribes and illustrates two pollinia on the second antennal

segment of his specimen. Unfortunately, this specimen seems

to be lost. Otherwise it might have been possible to draw
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conclusions regarding the kind of flowers visited from the

form of the pollinia. If Stylogastridae and Conopidae are

sister groups, then the lengthening of the proboscis and

the accompanying reduction of the palpi must have occured in

both groups independently. Whether the short proboscis of

Brachyglossum and some Australian genera (all Conopinae) is

actually primitive as in Palaeomyopa, is uncertain. The

fact that the palpi are reduced even in these genera could

imply the contrary. This would be an interesting question

to investigate.

The other biological feature -- the parasitic larvae

explains the development of an oVipositor and perhaps also

the lengthening of the antennae. Unlike the lengthening of

the proboscis, both of these characters (the ovipositor at

least in its initial stages) should be considered as part of

the ground plan of the Archischiza, and as already present

in the last common ancestors of the Recent species of the

group. Similarly long antennae are found also in the pyr-

gotidae (Otitoidea), whose larvae also all are parasites.

Perhaps they facilitate finding a host. The antennae must

have pointed forward originally, as they still do in the

Recent Stylogastridae. The latter also still have no an-

tennal grooves and no antennal socket in front of the

praefrons.

Unfortunately, little of certainty is known about

the hosts of Stylogastridae. However, a few observations
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(see STUCKENBERG 1963. to which should be added the observa

tions of LINDNER 1955, which he overlooked) seem to indicate

that possible candidates would be Orthoptera and Blattaria.

If we were better informed in this regard and concerning the

manner of oviposition, we could perhaps understand also the

particular further development of the ovipositor in this

group, and some of its other peculiarities (autapomorphous

characters).

The hosts of the Conopidae seem to be exclusively

aculeate Hymenoptera. The few reports concerning orthop

terous hosts all originate from early, nineteenth-century

authors (BOHEMAN, DUFOUR) and may be inaccurate. Nothing is

known about the manner of oviposition.

The ancestors of the Conopidae, as I believe, ac

qUired the ability to lower their antennae after separating

from the direct ancestors of the Stylogastridae. The move

ment takes place between the first and second antennal seg

ments. Perhaps also the formation of an antennaI socket

by the upper praefrons is connected with this development.

At first, however, antennal grooves were not present; the

praefrons (apart from the socket) still had the same struc

ture as in the Recent Stylogastridae and in the common an

cestors of both groups. This stage is shown by Palaeomyopa

from the Baltic amber, a genus which -- based on these and

all its other characters -- appears to represent the an

cestral group of the Conopidae. Since the proboscis was

15
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still short. it also could not yet conflict with the antennae.

It can not be determined reliably whether antennal grooves

(i.e., in this regard, a later stage than that of Palaeo-

myopa) should be postulated for the direct common ancestors

of the Recent Conopinae and Myopinae, or whether the antennal

grooves originated in both groups independently by conver

gence. It is also uncertain whether the development of the

grooves should be linked with a lengthening of the proboscis.

In any case, the two sister groups, Conopinae and Myopinae,

continued to develop the head in different ways after

separating.

In the Conopidae, the third antennal segment was

lengthened: the arista moved back towards the apex and be

came a "terminal style". The lengthening of the proboscis

-- which did not involve the labella in this group -- also

later influenced the antennae; their position was altered

by pushing back the upper portion of the praefrons (Figure

9). Perhaps, in forms with very long probosces, the antennae

were also shortened again to some extent secondarily. It

is quite unlikely that this process, or the later processes

still to be described, unfolded in a single manner and in

only one direction. In addition to processes of parallel

development, there may have been retrogressive processes,

so that, for example, the proboscis might have been reduced

secondarily, thus restoring the freedom of movement of the

antennae, and then lengthened again. A more detailed inves

tigation of the group could probably disclose these processes.
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Also in the Myopinae, the proboscis became longer -

once again, apparently without at first (Zodionini) involving

the labella. In most species (Myopini), however, the labella

also were greatly lengthened and folded back. In the Myo

pinae, this led early to a shortening of the antennae. The

antennal grooves -- whether these developed independently,

or whether grooves like those of the Conopinae were originally

present thus became limited to the upper part of the prae-

frons. Moreover, with the regression of the carina between

them, they fused to form a single, more or less uniform

groove. The antennal socket was reduced, perhaps in connec

tion with the extension of the arms of the ptilinal suture

(Dalmannia, Figure 7, but also in many species of the genus

Myopa). In purely formal terms, it is conceivable that the

reduction of the socket -- which, of course, was formed by

the praefrons -- took place by deepening and lengthening

the fold between praefrons and postfrons, i.e., the ptilinal

suture. In any case, the arms of the suture are no shorter

in some Myopinae than in the most modified Schizophora.

However, since this certainly does not apply to all the

Myopinae, this explanation remains questionable, at the

very least.

The shortening of the arista and the regression of

its segmentation probably occured independently in the Myo

pinae, and in a different manner than in the Conopinae.
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However, in contrast to the Conopinae, in the Myopinae it

remained in its original dorsal position.

The different antennal structure in Conopinae and

Myopinae, the shape of the proboscis, the development of the

wing shape and the changes in the venation (influenced in

turn by the shape), and changes in the general structure of

the abdomen, the copulatory organs and their auxiliary de

vices ("theca"), and the oVipositor can probably be explained

by differences in the manner of living. Unfortunately, how

ever, only few observations have been published concerning

the behaviour of the Conopidae: "Conops flies, in keeping

with their elegance, are the more mobile group, although

their disposition does not seem to be very scintillating.

SCHINER says 'They are very reserved, and move quietly':

while he characterizes the Myops flies as positively phleg

matic: 'They are especially sluggish and can often be

touched with the finger without flying away'" (STREIFF 1906).

The hypothesis that the basic structural differences

which have been described, but also, e.g., the smaller eyes

of Myopinae, the reduction of the ocelli in the Conopinae,

and many other features are somehow connected with this

different behaviour can hardly be dismissed. nut without

extensive observations in the field, any detailed specula

tion on evolutionary biology remains pure fantasy. It

would also be particularly interesting to know what kind of

flowers are visited by species with differently shaped

16
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probosces, how the Conopinae and the Myopinae find their

hosts, and whether possibly there is any link between the

choice of different flowers by species with differently

formed probosces and, e.g., their choice of different Hymen

optera, which they encounter near the flowers, as hosts for

their larvae.

If we consider how tedious and time-consuming the

observations leading to the answers to these questions would

have to be, and how little would be gained if such observa

tions were limited to indigenous species, we shall have a

conception of how long it will take to build even a relatively

solid foundation for the evolutionary biological explanation

of the phylogenetic development of the Conopidae. But per

haps the few considerations which I have presented will

stimulate future systematic observations.

If we consider the assumption that Stylogastridae

and Conopidae are related as sister groups to be well

founded, then the discovery of Palaeomyopa in the Baltic

amber -- which obViously belongs to the Conopidae, simply

on the basis of its antennal structure -- shows that they

were so related already at the time of the amber, so that

their origin must have been earlier. Palaeomyopa evidently

represents the ancestral group of the Conopidae: No charac

ters can be found which would exclude a Iiderivation" of all

Recent Conopidae from Palaeomyopa. Of course, on the other

hand, it also can not be proved that Palaeomyopa tertiaria
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is actually the ancestral species of all Recent Conopidae.

However, it can not be used to support the claim that the

two subgroups of the Conopidae (Conopinae and Myopinae)

were already separate during the amber period.

Thus, according to the principles which were applied

in my treatment of the Acalyptratae from the amber (HENNIG

1965), the two groups which were previously designated as

subfamilies should be viewed only as tribes: Conopini and

Myopini. The two subgroups of the Archischiza formerly

designated as families should therefore rank only as sub

families, Stylogastrinae and Conopinae, of a single family

Conopidae: for with the discovery of our fossil, only a time

before the amber period seems sufficiently likely for the

origin of these two groups.

This would signify that all Recent Archischiza belong

to a single family which, according to its age, is one of

the many families of the Muscaria. The question raised above

of why the two sister groups Archischiza and Muscaria have

such different numbers of Recent species (650 compared to

27,000) should then be answered as follows: The different

numbers of Recent species in the two sister groups Archischiza

and Muscaria is explained not by characteristically different

rates of speciation from the start, but by the fact that in

the case of the Muscaria, many species, but in the case of

the Archischiza, only one of the species probably already

living in the Cretaceous succeeded in surviving and

17
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diversifying until today. Probably it was their adaptation

to a parasitic larval stage -- and particularly to aculeate

Hymenoptera as hosts -- that made it possible for this one

branch of the Archischiza to survive, or at least to diver

sify. After successfully adapting to this parasitic way of

living, this group underwent a radiation with results that

fully corresponded to the diversification of a subgroup of

Muscaria of comparable age. The morphological divergence

was probably even greater than in many muscarian sUbgroups

comparable in this regard.

Now, of course, it follows from the definition of

the term "ancestral group" -- which represents a compromise

with the limited possibilities of palaeontology (cf. HENNIG

1965) that species which must be included in such a group

could well have lived alongside of species of groups origi

nating from that ancestral group (Figure 2 in HENNIG 1965).

Hence, it does not necessarily follow from the discovery of

Palaeornyopa tertiaria, which we may have to place in the

ancestral group of the Conopidae, that in the amber period,

the Myopinae and the Conopinae, which originated from this

group, were not yet in existence. To investigate this

question, we can turn to the geographic distribution of the

Recent species.

The Archischiza, as a group, have almost global dis

tribution. They are still unknown only in New Zealand, and
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they probably do not occur there. A distinct geographic

vicariation between subgroups of the Archischiza is not

observable.

As regards the Stylogastridae, they are represented

by approximately 35 species distributed in America (mostly

South America) and slightly fewer species in the Old World

tropics (13 in Africa including Madagascar; 2 in the Oriental

Region; and 1 in New Guinea). This distribution pattern does

not necessarily indicate that the group dispersed at a very

early time. The decisive question is whether the South

American Stylogastridae belong to the Lower Tertiary (ARLDT's

"edentate zone U
) or the Upper Tertiary (ARLOT's ufelid zone").

The North American species (St. neglecta WILLIST.) and even

the Central American species may well be relicts which re

mained settled in those areas from which the group advanced

to South America. But if they migrated back, arriving in the

north only in the Upper Tertiary, it would be difficult to

avoid the conclusion that the Stylogastridae in South America

represent the Lower Tertiary faunal zone. This is not im

possible, since we must assume, based on the discovery of

Palaeomyopa -- which probably dates from the Upper Eocene (?)

-- that at least by then, the Stylogastridae already formed

a separate group. The question is open. However, it would

have to be resolved by a careful comparative study of the

Recent Stylogastridae.
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The Myopinae show a distribution pattern which gives

hardly any indication of their age. The not very numerous

neotropical species do not form a closed taxonomic group.

They are eVidently descendants of several different species

groups from the northern continents, and thus, in South Amer-

ica, could very well belong to the Upper Tertiary faunal

zone. In Australia (Victoria), at present, only one species

of Myopa is known.

The Conopinae are more interesting. Their South

American species can not be judged differently from those of the

l'lY0J:Jinae, al tilough they are more numerous (7) species);
but in Austr·alia. they are represented by 18
several endemic genera. At least some of these (Heteroconops,

Delkeskampomyia, ?Smartiomyia) seem to form a closely related

group. Unfortunately, KROBER's descriptions (1939-40) do

not reveal how they are related to other genera of this sub-

family (which are not found in Australia). However, he

makes the interesting statement that the Australian fauna

lIexhibits hardly any points of contact with the Oriental"

fauna (1939, p. 594). This fact, the distribution of some

species in Western Australia and Tasmania, and the fact that

at least some of the Australian species exhibit primitive

traits (viz., the presence of three ocelli, and perhaps also

the shortness of the proboscis) do not favour the hypothesis

that they represent the Upper to part-Tertiary faunal zones.

A more exact study of this question is urgently needed.



43

MALLOCH (in AUBERTIN & MALLOCH 1933) classified a

species from Chile (atratulus) in the genus Microconops, which

is also represented by seven species in Australia (including

Western Australia and Tasmania: see KROBER 1940). This could

be extremely important for determining the age of the Cono

pinae. However, the assignment of the Chilean species to

the Australian genus Microconops is not yet definite.

Overall, however, our analysis of the pattern of dis

tribution still conveys the impression that probably not all

Recent species groups of the Conopinae have existed only

since the amber period. We must therefore consider whether,

according to the principle of mutual clarification, we should

not thereupon revise our assumption that the genus Palaeo

myopa represents the ancestral group of the Conopidae.

Of course, the fact that Palaeomyopa is in many ways

more primitive than any Recent Conopidae (including both

Conopinae and Myopinae) changes nothing~ it only means

(Figure 23) that Palaeomyopa could belong in the ancestral

group of the Conopidae (Figure 23B,C) as well as in that of

the Conopinae (Figure 23D,E) or of the Myopinae (Figure 23A).

Although the evidence may oblige us to believe that the

Conopinae and Myopinae originated already before the amber

period, none of the known facts renders any of these three

possibilities more likely than the others. However, if the

assignment of some of the Australian Conopinae to the Lower

'Tertiary faunal zone (ARLDT·s marsupial zone) should prove
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to be correct, then it would necessarily follow that the

critical characters of the Conopinae (reduction of the aris

ta to a "terminal style" on the third antennal segment; wing

venation) had already developed before the amber period. In

that case, I should be inclined to believe that Palaeomyopa

would belong in the ancestral group of the Myopinae rather

than of the Conopinae. There is no evidence opposing this

view, especially since it is possible that some of the modi

fied characters which correspond in Conopinae and in Myo

pinae and are not yet present in Palaeomyopa (lengthening of

the proboscis, reduction of the arista, antennal grooves)

developed by convergence. This assumption can not be proven

at the present time, and perhaps it is even improbable, on

the basis of the abdominal structure. I mention it only

because a more exact investigation of the Myopinae may later

bring to light modified characters which are present also in

Palaeomyopa. This possibility should receive special at

tention. Incidentally, it should be remembered (see above)

that even if Palaeomyopa belongs to the ancestral group of

the Conopidae, that would be entirely compatible with the

earlier dating of the sister-group relationship between Myo

pinae and Conopinae (Figure 23D,E).

Our Cissumption that the Conopidae and Stylogastridae

together represent only one branch of the Muscaria, even

though Archischiza and Muscaria are sister groups, and our

explanation, based on this assumption, of the very different

20
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numbers of species making up these two groups are not serious

ly affected by the argument that Myopinae and Conopinae could

have originated even before the time of the amber. Also

those sUbgroups currently designated as families, or groups

of families, of the Muscaria have somewhat different ages.

For example, as far as its age is concerned, the "family

Sciomyzidae tl should rank not as a family of the Nothyboidea,

but rather equally with this entire "superfamily". Perhaps

our analysis of the distribution pattern shows that the

Recent Archischiza, as a whole, correspond to one of the

older "families" rather than one of the younger "families"

-- e.g., the Acalyptratae. Thus, in view of the continued

existence of such inaccuracies and confusion, it is quite

defensible for us to designate the Stylogastridae and Cono

pidae, with ROHDENDORF, as families and to view the sUbgroups

of the Conopidae (Myopinae and Conop~nae) as subfamilies.

If the conclusion drawn from our analysis of the

distribution pattern, that the Conopinae and Myopinae (and

also, of course, the Stylogastridae) originated before the

amber period, should prove to be correct, this would imply

-- even allowing for our incomplete knowledge of the Recent

species -- that the maximum number of species that could have

arisen from one species of the amber period in the case of

the Archischiza is much smaller than it probably is in the

case of the most "successful" subgroups of the Muscaria. In

this respect, the Stylogastridae and Conopidae are probably
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more like the average families of Acalyptratae of the same

age. Probably the Conopinae should be considered the most

successful subgroup of the Archischiza.

In defense of the above discussion, which may seem

somewhat protracted, it may be said that it would not have

been necessary, if we knew more about the Recent species and

the phylogenetic system of the Archischiza. However, since

there are so many open questions, and questions can be an-

swered only if they are asked, it seemed justified, and indeed

necessary, to provide a very circumspect and minute discussion

of all the problems raised by the discovery of Palaeomyopa.

Genus Palaeomyopa MEUNIER

1899 MEUNIER, Bull. Soc. Ent. France (1899), p. 146 (Species typica: Palaeomyopa
tertiaria Meunier 1912 = PalU(!UIII)'Upa spec. Meunier 1899).

S y non y m: Palaeosicus Ml'unicr (I H16, Tijdsdu. Elll. 59. fl. 280; Species typica:
Palaeosicus loewi Meunier 1916 = Palaeomyopa tertiaria Meunier 1912).

Hitherto the generic name Palaeosicus has been over-

looked, even in NEAVE's Nomenclator Zoologicus. The assump-

tion that Palaeosicus is not different from Palaeomyopa is

based on the reasons given below.

Palaeomyopa tertiaria MEUNIER (Fig. 1, 15. 20, 24-27).

1950 LOEW, Prograrnm Realschule Meseritz, p. 43: gen. spec.

1899 MEUNIER, Bull. Soc. Ent. France (1899), p. 145-146, Fig.

on p. 145: habit, antennae: Palaeomyopa spec.
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1912 MEUNIER, Ann. Soc. Sci. Bruxelles 36, p. 177: Palaeo-

myopa tertiaria.

Synonym (nov. syn.): Palaeosicus loewi MEUNIER (1916,

Tijdschr. Ent. 59, p. 280, Fig. 8,9: wing, antennae).

Available material:

1 female, unnumbered, Amber Collection of Konigsberg Univer

sity, holotype of Palaeosicus loewi MEUNIER.

1 female, no. In. 22212, Dept. of Palaeontology of the

British Museum (Nat. Hist.), London: "Dr. H. LOEW ColI.,

Purch'd. F.A.B. Lord, July 1922" and in handwriting (LOEW's?):

"Myopar. or Rhophalom".

1 ? (damaged) no. In. 22206 in the same collection and with

the same data concerning its origin, followed in handwriting

(LOEW's?) by: "Acalypt. Ortalidae" •

The data on both specimens in the British Museum con

cerning their origin make it probable that at least one of

them was the basis of LOEW's (1850) report of the occurence

of Conopidae in the amber. However, since LOEW did not de

scribe or name any species, this is unimportant. Both

specimens correspond exactly with the holotype of Palaeo

sicus loewi MEUNIER. The only differences which I can find

are that in the London specimens (to the extent that the

wings are visible) the tips of r 4+S and m are slightly less

far apart, and the posterior cross-vein (tp) is somewhat

less slanted (Figure 25) than in the holotype of Palaeosicus

21
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Figure 24. Head and thorax of Palaeomyopa tertiaria MEUNIER.
(A) and (e): specimen no. In. 22212, (B) and (D): specimen
no. In. 22206, both in the British Museum. In (A), the
proboscis has been completed after specimen no. In. 22212.

loewi (Figure 15). But these are very minor differences,

well within the range of individual variation.

MRUNIER (1916) qivcs as the difference between

"Palaeosicus locwi" and the form which he had described

earlier as "Palaeomyopa tertiaria" that in Palaeomyopa, the

"posterior marginal cell (cubital cell)" is distinctly

stalked, but in Palaeosicus it is open. Furthermore,

22
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Figure 25. Wing of Palaeomyopa tertiaria MEUNIER. (A) speci
men no. In. 22206, (B) specimen no. In. 22212, both in the
British Museum. Cf. also Figure 15.

according to this author, the anal cell ("cellule anale U
)

of Palaeosicus is not closed and stalked, but only pos-

teriorly constricted. This is not the case. In the holo-

type of Palaeosicus loewi (Figure 15) the anal cell is closed

and stalked exactly as in all known Recent Conopidae.

MEUNIER's illustration (1916, Fig. 8) is inaccurate. Con-

trary to MEUNIER's (1916) statement, the "posteri.or marginal

cell" is open also in Palaeomyopa, according to the illus-

tration in MEUNIER (1899). I believe that in 1916, MEUNIER

no longer had the type of Palaeomyopa tertiaria at his dis-

posal, and construed the difference from his old notes of

1899. He must have confused "posterior marginal cell" with

"anal cell". Also, in 1916, he writes once "cellule anale

(cubitale COMSTOCK and NEEDHAM)", but then a few lines later,

"posterior marginal cell (cubital cell)". Therefore I do

not believe that Palaeomyopa tertiaria and Palaeosicus loewi

are different species.
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A

Figure 26. Proboscis (A: holotype of Palaeosicus loewi
MEUNIER), abdomen and legs of Palaeomyopa tertiaria
MEUNIER (R: ventral aspect, C: dorsal aspect). p = hind
legs. Doth drawings based on specimen no. 22212 lnritish
Museum). Labella and palpi also shown in (A).

The most important characters of the three specimens

at my disposal have already been mentioned above. At this

point, I should merely refer also to the chaetotaxy, which

has not been described previously.

On the frons (Figure 24 a), divergent pvt, vte, vti,

oc, and three or on each side are present. Vibrissae 'are

absent, as in all Recent Conopidae.

Also the chaetotaxy of the thorax (Figure 24 C) is

very well developed. Present are: 1 h, 1 prs, 2 n, 1 sa,

2 pa, 3 dc, 1 prse, and 2 (pairs) se. Of the three dc, the

two anterior pairs are much weaker and shorter than the pos-

terior setae. On specimen In. 22212, they are located

23
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Figure 27. Abdomen (female) of Palaeomyopa tertiaria MEUNIER
(holotype of Palaeosicus loewi MEUNIER), ventral surface.
tr3 = trochanters of the hind legs. Cf. also Figure 20.

farther back on the right side of the body than on the left.

On the right, there is another, shorter and weaker bristle

in front of the prsc. On the left side, neither a bristle

nor its hair socket is visible. On the holotype of Palaeo-

sicus loewi, only 2 dc are visible, but the thorax is ex-

tensively obscured. The propleura of specimen In. 22206

bears several short setae as in Recent species, which are

not distinctly visible on the other two specimens. Meso-

pleura and pteropleura are glabrous. On the sternopleura,

in specimen In. 22206, only 2 long, powerful bristles can be

seen, close to the upper margin. On the other two specimens,

however, it is quite clear that also other, shorter setae

are present. Wing venation (Figures 15, 25) as described

above. However, special mention should also be made of the

fact that the tips of r 4+S and ml are rather far apart, and

that cUlb exhibits a distinct posteriad bend.
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Preapical bristles are present on all the tibiae of

the sturdy legs.

Body length ca. 7.5 rom.

As explained above, according to its characters,

Palaeomyopa should probably be placed in the ancestral group

of the Conopidae. Direct affinity with Conopinae or Myo

pinae can not be demonstrated. The imagines of Palaeomyopa,

as of all Recent Archischiza, were anthophilous, as is evi

denced by the pollinia which MEUNIER found on the second

antennal segment of his specimen and illustrated. It is

highly probable that the larvae were parasites of aculeate

Hymenoptera.
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Translation of non-English titles
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dipteran group

4. Chapter 7. Palaeontology in ••• Manual of Entomology
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part 2

6. The families of the Schizophora (Diptera) and their
phylogenetic affinities

7. The Ac~tratae of the Baltic amber and their importance
in studying the phylogeny of this dipteran group

8 •••• Diptera of the Palaearctic Reqion ••• (fasc. 3)

9. Contributions to the knowledge of the Conopidae I-IV

10. East African Omphralidae, Therevidae and Conopidae

11. On the amber and the amber fauna

12. Contributions to the knowledge of the biology and sys
tematic affinities of the Conopidae

13. On the Conopidae of the Tertiary amber

14. A retrospective glance at the Diptera of the Baltic amber

15. On some dipteran groups (Bombylidae, Leptidae, Ooli
chopodidae, Conopidae and Chironomidae) from the Baltic amber

16. The historical development of the Diptera.

17. Order: Diptera in ••• Treatise of Zoology

18. On the azygous organ of the dipteran family Conopidae.
An anatomicophysiological investigation of the abdomen of
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