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Insect Fossils from the Lower Cretaceous

III. Empidiformia ("Microphorinae") from the Lower Cretaceous

and from Baltic Amber; a Representative of t-he Cyclorrhapha from

the Lower Cretaceous

By

Willi Hennig, Stuttgart

With 33 Figures

1. Introduction

I recently described an empidid (HENNIG, 1970: Trichinites cretaceus)

from fossil resin of the Lower Cretaceous (Neocomian; see SCHLEE &

DIETRICH 1970, SCHLEE 1970). Its characters indicate that it does no

longer belong to the ancestral group of the Empididae or Empidiformia.

In the above-mentioned paper I trted to prove the concept that the

Empididae contain two monophyletic sister groups for which I used the

designations Ocydromioinea and Empidoinea. At this stage this is no

more than a working hypothesis which must be verified or modified by
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detailed morphological studies. Fig. 1 lists the characters which

support the hypothesis based on our current knowledge.

The species (Trichinites crctaceus) described earlier from the Lower

Cretaceous has been shown to belong to the Ocydromioinea and more

precisely to a narrower monophyletic subgroup, the Ocydro~ioinea s. str.

The Microphorinae (or perhaps Microphorinae + Doliohopodidae; see below)

can be regarded as a sister group of the Ocydromioinea s. str. The

currently available evidence for this concept is also shown in Fig. 1.

Unfortunately a firm assessment of the Atelestinae is not possible at

this time, but the interpretation of the fossils is only slightly

affected by this. The only point we cannot answer at this time is the

question of the age of the Atelestinae. Much more important 1s the

question of the affinities of the Dolichopodidae which cannot be firmly

answered at this time. It muSt therefore be studied in gre~ter detail

(po 13 of the source text).

Although Trichinites cretaceus clearly belongs to the Empididae,

numerous representatives of this family cannot be "derived" from it. We

must conclude therefore that there must have been other Empididae with

more primitive characters in the Lower Cretaceous apart from

Trichinites; and if the affiniti:.es among the oldest monophyletic

subgroups of the family are at least approximately correct as presented

in Fig. 1, we have to conclude that representatives at least of the

Microphorinae (or Microphorinae + Dolichopodidae) and of the Empidoinea

must already have existed in the lowermost Cretaceous in addition to the

representatives of the Ocydromioinea (Trichinites Gretaceus and

certainly other, unknown species). As far as the Microphorinae (or

p. 2
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Microphorinae + Dollchopodidae) are concerned, their presence in the

lowermost Cretaceous has been substantiated by the find of a new species

which will be descri;bed below under the name Microphorites extil1ctus.

I am indebted to Dr. D. SCHLEE, Mrs. H.-B. SCHLEE, and Mrs. U. SPAHR.

I am particularly grateful to Dr. G. MORGE, Eberswalde, without whose

generous loan of recent material from the collection of the German

Entomological Institute the present study could not have been conducted

with the care that is necessary for a firm interpretation of the

fossils.

2. The Classification of the Microphorinae

(excluding the Dolichopodidae)

The fossil find described below (Mlcrophorites extinctus) belongs

undoubtedly to the Microphorinae, particularly when we disregard the

Dolichopodidae for the time being- It should be noted though that the

most important constitutive characters of the subfamily group

Ocydromioinea, i.e. the structure of the mouth parts and of the male

copulatory apparatus, cannot be determined in the fossil species

However, the characters of the wing venation are sufficient to exclude

the pas sibili ty that they belong to any other subgroup of the Empididae.

The only question to be examined is whether the fossil species might not

already belong to a subnroup of the M~crophorinae. At least the

presence of a distinct anal vein makes some recent species more

primitive than the fossil from the Lower Cretaceous. Thus these recent

species cannot be "derived" from the fossil species and the same applies
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to the Dolichopodidae. However this does not say anything about the p. 4

affinities of the fossil.

The recent Microphorinae are represented by only 36 described species in

the genera Microphorus (including Schistostoma: 24 species, 16 of these

occur in the Nearctic and 8 in the Palaearctic region), Microphorella (8

species, 1 of these occurs in Australia, 5 in the Nearctic, and 2 in the

Palaearctic region) and Parathalassius (4 species, 3 of these occur in

the Nearctic and 1 in the Palaearctic region).

If we attempt to identify the fossil from the Lower Cretaceous by

running it through tIle keys available for recent genera, the

determination reached in ENGEL's key (1938-1956) is the genus

Mlcrophorella, while MELANDER's (1927) key is inconclusive. The

similarity of the fossil with the recent genus Microphorella is based

mainly on the well rounded anal lobe il'1 the wing.

However, a closer examination of the characters shows that Microphorites

extinctus cannot be closely related to either Microphorella or to one of

the two other genera of the Microphorinae. In ordef to substantiate

this statement, we must examine the affinities of r~cent genera. We 'can

disregard the Dol1chopodldae for the time being, but later we will have

to ask the question as to 110W much the findings will have to be modified

if we include this family.

MELANDER (1927) stated that of the 3 recent genera Microphorus,

Microphorella and Parathalassius, Microphorella is "much more closely

related to Parathalassius." "However it is not clear whether the

expression "related" does in fact refer to the phylogeiletic
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r~latior1ship and in any event, lvlELANDER did not examine the similarities

between the genera Microphorella and Parathalassius in terms of

symplesiomorphy, convergence or synapomorphy.

A more detailed analysis shows that the two genera do indeed correspond

in several clearly derived (apomorphic) characters (Fig." 1):

1. Arista l-segmenteu, basal segment reduced (or fused with the distal

segment) (Fig. 6).

The arista is 2-segmented in Microphorus corresponding to the ground

plan of the Empidiformia (Figs. 4, 5).

This character has not yet been mentioned in the literature. I have

found a I-segmented arista in P~rathalassius blasigii M.IK (specimen

mounted on microscope slide), f- aldrichi MELANDER (dried specimen),

Microphorella iota Colless and M. praecox Loew (dri~d specimens of the

two species). In addition, the illustrations by COLLESS (1963;

Mi.crophorella iota: clearly) and by ENGEL (1938-1956; Microphorella

beckeri Strobl: less clearly) show that the arista is l-segmented.

20 Clypeus of prefrons firmly and immovably attached, projecting

nasiform fashion (Figso 9, 10, 12).

In Microphorus the clypeus is separated from the anterior margin of the

prefrons by a fairly broad membranous zone (Figs. 7, 8). Frons and

clypeus are only interconnected in the median line by a narrow, weakly

sclerot1zed bridge.
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This character is evidently closely associated with the two following

characters (see discussion under 4). It is generally not mentioned in

the literature. However, MELANDER (1927) states for Microphoru8 (in

contrast to Microphorella and Parathalassius): "face more or less

excised at the oral margin. In Micropho~us, the "oral margin" appears

excised because the clypeus is folded more or less deeply' into the

preoral cavity when the proboscis is retracted, with the above-mentioned

weakly 8clerotized bridge between clypeu8 and frons acting as pivot

joint (Fig. 11). Thus, the anterior margin of the prefrons appears in

forms with retracted proboscis as (more or less excised) margin of the

"oral cavity." In Microphorella and Parathalassius, the clypeus cannot

be folded in and accordingly its anterior margin forms the border (which

therefore does not appear excised) of the "oral cavity" (Fig. 12).

3. Absence (reduction) of laciniae on the maxillae

However t in Microphorus (4 species examined by KRYS~OPH 1961;

"Schistostoma" truncatum LOEW examined by the author) the laciniae are

present and well developed (Fig. 7).

The absence of the maxillae* was noted by KRYSTOPH in Microphorella

praecox and by the present author in Parathalassius blasigii (Fig. 9).

Unfortunate.ly data are not available on other species.

*Translator's note: The sentence should presumably read "The absence of
the laciniae ••• "

p. 5
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Fig. 1: Graph illustrating a working hypothesis of the
relationships within the group Empidiformia and the
phylogenetic-systematic position of the oldest fossils.
Fossils from Baltic amber are represented only by Microphorus
rusticus (see p. 20 of the source text).
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Fig. 1 (cont'd):

The time interval between MaIm (Upper Jurassic) and Neocomian
(Lower Cretaceous) has not been drawn to scale.

Characters 1-9 (7-9 not firmly established) used in support of
monophyly of the Macrophorella-Parathalassius group are
discussed in detail on pages 4-9 of the source text. The
constitutive characters of the other groups (discussion in
HENNIG 1970) are only briefly mentioned.

Character:

10: Form of anal cell (see p. 10 of the source text).
11: Anal vein reduced, does not reach wing margin.
12: Anal cell and posterior basal cell reduced.
13: Male postabdomen turned to the right.
14: Costa reduced at the posterior margin of the wing.
15: Subcosta faded (reduced) before reaching the wing margin.
16: Tibial gland in recent Ocydromioinea s. str. (not in Atelestinae).

Lacinia reduced (not in Atelestinae).
17: "Parameres" absent:: (?).
18: Paraclypeal phragmata firmly connected to cibarial sclerite.
19: r4 reduced (r4+5 not forked).
20: Free "gonopads" absent.

The dotted lines leading from characters 2-8 of the
Microphorella-Parathalassius group to the Dolichopodidae
indicate that there may be synapomorphlc similarities. A
detailed examination of these similarities 1n the
Dolichopodidae would be particularly important to clarify the
affinities of this group-
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p. 5
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Figs. 2-3: Antennae of Microphorites extinctus n. sp. (Neocomian) in
dorsal view (Fig. 2) and lateral view (Fig. 3). The third
antennal segment appears foreshortened in the lateral view
(Fig. 3). The scale is the same in the two figures.

Figs. 4-6: Antennae of Microphorus rtisticus MEUNIER (Fig- 4: Baltic
amber, female without number; basal segments not shown) J

Microphorus truncatus LOEW (Fig- 5: recent) and
Parathalasslus blasigii MIK (Fig_ 6: recent). All females.
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4. Firm connection between the paraphyses of the labium and the

stlpites of the maxillae

KRYSTOPH, with SCHIEMENZ, refers to 2 "sclerotized rods" as "paraphyses"

which are embedded in the anterior wall of the labium (or prementum).

Their proximal ends are free in Microphorus (Fig. 7). In Microphorella

(praecox, according to KRYSTOPfI) and Paratl'lalassius (blasigii according

to the author's own investigations, Fig. 9), on the other hand, the

paraphyses are firmly connected to the stipites ("maxillary remnants"

according to KRYSTOPH).

p. 6

It is believed that this character is closely linked to the different

mechanism of movement of the proboscis: in Microphorus, the movements

of the haustellum (joint "2") are believed to be primarily passive and

to occur automatically by turning of the fulcrum around the joint ("ltt)

between clypeus and prefrons (Figs. 7, 11). Since clypeus and prefrops

are firmly connected in the genera Microphorella and Parathalassius,

movement of the proboscis by means of the muscles attached to the

posterior horns of the c1barial sclerite (arrow in Fig. 7) Is no longer

possible since the entire fulcrum (consisting of clypeus, p. 8

paraclypeal phragmata, and cibarial sclerite) is a fixed structure

immovable in itself. Movement of the haustellum is however possible

(from the resting position to the functional position and back) because

of the joint ("2") between fulcrum and haustellum (Figs. 9, 12). The

immobility of the fulcrum is paralleled by the great reduction of the

rostral membrane (between head capsule and haustellum). It can be

assumed that movement of the haustellum is effected by the stipital
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muscles and is transmitted to the haustellum by the rigid connection

between stipites and paraphyses.

Admittedly, these conclusions in conjunction with figures 11 and 12 are

of course highly hypothetical because only one specimen each was

available for examination due to the scarcity of the material and

because the nature of the specimens precluded an examination of the

musculature.

5. Upward shift of the antennae

MELANDER (1927) also cited the position of the antennae as a

distinguishing character between the genera Microphorus ("antennae

inserted below the middle of the head"), on the one hand, and

Microphorella-Parathalassius ("antennae inserted above the middle of the

head") on the other.

Although it is not quite clear what functional significance a shift of

the antenna might have, it can be assumed that it is closely related to

the pronounced extension of the lower face resulting from the firm

attachment of the clypeus to the prefrons (character 2). It may be that

the apparent upward shift of the antennae is not so much the result of

an actual shift but instead is the result of a downward elongation of

the compound eyes which became possible because of the rigid connection

between clypeus and p~efrons (compare Fig. 9 in conjunction with

Fig. 7).

In any event, there is a more or less obvious functional

interrelationship between characters 2-5.
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/
Hypopharynx

Paraphyse
Paraphysis

12

p. 6

Figs. 7-8: Head (Figure 7: lateral view; Figure 8: frontal view) of the
female of Microphoru8 sycophantor MELANDER (recent). Arrow:
direction of pull of the musculature, 1 and 2: joints
allowing movement of the proboscis to the resting position.
Compare Figures 9-12.



13

9

Labrum /;#
Hypopharynx

\
\ ,

\ "
,\ ,
\ \

Clypeus

labrum

10

Figs. 9-10: Head (Fig. 9: lateral view; Fig. 10: frontal view) of the
female of Parathal~ss1us blasigii MIK. Compare figs. 7-8
and 11-120

12

Figs. 11-12: Resting position of the proboscis of Microphorus (Fig. 11)
and Parathalassius (Fig- 12)~ Compare Figs. 7 and 9.
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6 • .basal crossvein of the wing (tb) incomplete (Figs. 14-16)

The genera Microphorella and Parathalassius share not only the 5

above-mentioned characters but also some other characters which differ

entiate the two genera from M~crophorus. However it is not quite

certain which character s tate should be regarded as primitive

(plesiomorphic) and which should be interpreted as being"derived

(apomorphic).

7. Dichoptic head structure of the males

The males of the genus Microphorus are holoptic. Sexual dimorphism

(male holoptic, female dichoptic) generally occurs in the Diptera in

those species in which the males form swarms. In these species the wing

often has the characteristic triangular form produced by the prominent

development of the anal (axillary) lobe which is also characteristic of

Microphorus. According to DOWNES (1969) and MCALPINE & MUNROE (1968)

swarming of the males was mostly an early stage in the development of

the mating habits in Diptera. Absence of swarming and copulation on the

ground would then be derived characters resultIng in a loss of the

holoptic head structure in the males and the reduction of the anal angle

of the wing.

At least the dichoptic head structure of the males might then also be

regarded as a derived character of the genera Microphorella and

Parathalassius.

However it has not been firmly established so far whether swarming and

holoptic head structure could not have evolved secondarily. Certain
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observations suggested by the Simuliidae might support this view. In

the genus Parathalassius (which is dichoptic in the male) the anal lobe

of the wing is barely more weakly developed than in some Microphorus

speciese It is conspicuous that 1.n this genus the anal cell and the

anal vein occur in the most primitive form of all the Microphorinae (see

below).

We have very little information on swarming in the Microphorinae.

COLLIN (1961) observed "that, at least sometimes, Microphorus crassipes

hovers in small swarms at the end of overhanging branches of hedges or

trees." No observations are apparently available on the genera

Microphorella and Parathalassius.

8. Pubescence of the eyes

MELANDER (1927) also cited this character to distinguish the genus

Microphorus ( "eyes bare") from ~1icrophorella and Para thalassius ( "eyes

pubescent"). It would appear from his identification key that in the

genus Microphorus only the males have bare eyes. While in his

description of the genus Microphorus the character "eyes bare" is not

confined to ~ne of the two sexes, I myself have not found any trace of

pubescence of the eyes in the females of Mycrophorus sycophantor

MELANDER and M. (Schistostoma) truncatus 1.OEW. So far it is not certain- ~

at all whether bare or pubescent eyes should be regarded as derived

character. But it would seem that pubescent eyes are confined in the

group Ocydromioinea to the genera Microphorella and Parathalassius.

This would indicate that this character is apomorphice

p a 9
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Figs. 13-18: Anal cell region of the wing of Trichinites cretaceus
HENNIG (Fig. 13 Neocanian): Parathalassius blaslgii MIK
(Fig. 14; recent), Microphorella iota COLLESS (15:
r~cent), Microphorella praecox LOEW (Fig. 16: recent»)
Microphorus rusticus MEUNIER (Fig- 17: Baltic amber) and
Microphorus sycophantor MELANDER (Fig. 18: recent).

9. Labrum two-pointed

KRYSTOPH (1961) mentioned that the labrum in Microphorus terminates In a

4-pointed process while it terminates in a 2-pointed process in

Microphorella (praecox). I have found that this character is shared by

Parathalassius and'Microphorella (Fig. 10) while Microphorus

(Schistostoma) truncatus has a 4-pointed process as in the Microphorus

species examined by KRYSTOPH'.
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How this couplet should be i.nterpreted is completely unclear at this time.

MELANDER's description seems to indicate that there is a further

important difference between Microphorus and Microphorella

Parathalassius because he added the following character for the two last

mentioned genera: "antennae inserted above the middle of the head, the

basal two j~ints fused" (emphasis added). In actual fact the two basal

antennal segments are clearly separated in all genera of the

Microphorinae; not even the preliminary stage of fusion is evident in

any of these genera.

Even if we admit that of the nine characters shared by the genera

Microphorella and ~rathalassius, three characters (characters 7-9)

do not fall in one of the essentIal categories (symplesiomorphy,

convergence, synapomorphy), there are still six characters in which

symplesiomorphy must be ruled out with a high degree of probability

(characters 2, 4, and 5) or with certainty (characters 1, 3, and 6)0

Since we have no proof of convergent evolution of any of these

characters in the Microphorinae we must assume synapomorphy for all six

characters until we have evidence to the contrary and have to base this

conclusion on the heuristic principle according to which convergence can

only be assumed if we have evidence to support it. The assumption that

the two genera Microphorella and P~rathalassius form a closer

monophyletic group within the subfamily Microphorinae is therefore well

founded.

p. 10
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It is much more difficult to prove that the genus Microphoru8 is a

monophyletic group and thus a sister group of Microphorella

Parathalassius (if we disregard the Dolichopodidae for the time being).

The only criterion in favour of this interpretation is the structure of

the anal cell: its "tenninal crossvein" (cu
1b

) is, greatly convex. The

anal vein (cu
1b

+1a) appears to arise from the lower delimitation of the

anal cell (Figse 17, 18). The fact that the "anal crossvein" is

prominently recurrent is the main reason why this genus group has

previously been assigned to the subfamily Empidinae (even in ENGEL

1938-1956 and MELANDER 1965). As far as the Microphorella-

Parathalassius group is concerned, the development of the anal cell and

the anal vein is no doubt the most primitive in the genus Parathalassius

(Fig. 14). Among the recent species, only Microphorella iota COLLESS

(Fig. 15) has a similarly developed anal vein (cu1b+la), in all other

species it is reduced to a vestigial structure.

The almost straight anal "crossvein" (CU
1h

) has always been used as a

diagnostic character. MELANDER (1927) wrote: "Judged by the course of

the anal crossvein this genus [Parathalassius] should be located in the

Ocydromiinae) but as all the other characters clearly point to the

Microphoru~ group it follows that the perpendicular crossvein has been

independently developed in Parathalassius." I consider it more

plausible to assume tllat the relatively straight anal "crossvein" of the

genus P!rathalassiu~is a 'relatively primitive character in the

subfamily Microphorinae. It 1s interesting to note that Microphorella
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iota differs only slightly from Parathalassius in this character except

for the fact that the anal cell is smaller and appears compressed

because of the more pronounced rounding of the anal lobe.

Evolution of the anal vein and anal cell in the Ocydromioinea is

believed to have occurred as follows:

Trichinites cretaceus from the Lower Cretaceous (Fig. 13) shows the most

primitive conditions. They are only slightly changed in some recent

representatives of the Ocydromioinea s. str. The anal cell became much

smaller and the anal vein was reduced in the sister group of the

Ocydromioinea s. str. (Microphorinae, perhaps including the

Dolichopodidae, see b~low). A further reduction in the size of the anal

cell without change in form occurred in the Microphorella-Parathalassius

group (Figs. 14-16). The initially still present anal vein disappeared

later completely (i.e. in most of the Microphorella species). The

(reduced) anal vein was also retained initially in Microphorus, the

presumed sister group of Microphorella-Parathalassius (Fig. 17), but the

anal "crossvein" became strongly convex and recurrent. As a result, the

"origin" of the complex anal vein (cu
1b

+ la) was shifted in the

direction towards the Wing base, to the lower side of the anal cell.

Finally, the anal vein became virtually completely reduced (in recent

cMicrophorus species) (Fig. 18). Based on this interpretation, the

evolution of the q.nal cell and the anal vein in the M1crophorinae agrees

well with the concept of a sister group relationship between the genus

Microphorus and the genus group Microphorella-Parathalassius. Thus t the

form of the anal cell and the course of the anal hcrossvein" would be a

derived ground plan character of the genus Microphorus.

p. 11
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~lore de tailed investtgatio!.1s will no doubt reveal other characters which

support the concept of a sister group relationship between Microphorus

and Microphorella-Parathalassius.

Unfortunately the male copulatory apparatus has been studied so far only

in Microphorus where only the skeletal morphology has been examined in a

few species (BKIIRMANN 1960).

No doubt differences exist in the female ovipositor which deserve closer

analysis. The cerci appear to be filamentous in some species and the

two halves of the (split) 9th tergite appear to be without spines, while

in other species the cerci are more hook-shaped and the two halves of

the 9th tergite boar stout spines (Parathalassius, but also various

Microphorus species and Microphorella iota COlless). Unfortunately we

do not know the structure of the terminal segments of the female

ovipositor as it was in the ground plan of the Microphorinae and how

this ground plan evolved in the individual genera and species.

In future studies of the Wing, more attention should be given to the

chaetotaxy of the proximal posterior margins~ particularly the region of

the basiala (wing stem*). MELANDER (1927) mentioned Ita strong alular

fringe" only for the genus Microphorus. This long fringe of hairs can

probably be regarded as a functional equivalent of the absent or almost

vestigial alula. Longer hairs are also present in the region of tIle

wing stem in other genera of the Microphorinae (Figs. 14, 16), even in

*Translator's note: Literal translation. This term is used throughout
the text and appears to refer to the base of the wing.
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Microphorella iota (Fig. 15, damaged) although it would not appear to be

the case according to the illustration in COLLESS (1963). In

Microphorites extinctus (Fig- 19) the length of the hairs decreases

gradually from the posterior margin of the wing stem to the wing blade*.

Trichinites cretaceus (Fig- 13) has only very short hairs along the

entire posterior margin of the wing, including the region of the wing

stem.

3~ The Systematic Positton of Microph6rites Excluding

the Dolichopodidae

The above discussion will serve as a basis for answering the question

whether the fossil species Microphorites extinctus from the Lower

Cretaceous is more closely related to one of the recent genera or genus

groups of the Microphorinae than to the others. It can be stated here

that such an assumption cannot be substantiated: the constitutive

(derived) characters of the Microphorella-Parathalassius group are not

present in the fossil species: the arista is not i-segmented

(character 1 in Fig. 1, page 4 of the source text) but has two distinct

segments. Unfortunately the characters of the mouth parts (characters

2-4) cannot be examined. But if the upward shift of the antennae

(character 5) was caused by the modification of the mouth parts

characteristic of the Microphorella-Parathalassius group, as has been

assumed, we must conclude from the position of the antennae in

Microphoritc~ that this modification of the mouth parts has not yet

*Translator's note: Literal translation. This term is used throughout
the text and appears to refer to the major part of the wing.

p. 12
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occurred here. The basal crossvein of the wing (character 6) is
,,.,.

complete': unlike that of the Microphorella-Parathalassius group.-

As far as the uncertain characters 7-9 are concerned, at least the

pubescence of the eyes (character 8) is not present in Microphorites.

The two other characters cannot be examined in the fossil (character 7

cannot be examined for the simple r~ason that the only specimen

available is a female).

The similarity which exists between the fossil genus Microphorites and

the (or some) recent Macrophorella species in the form of the wing

(reduction of the anal lobe) and in the reduction of the anal vein

cannot be interpreted as synapomorphy. It must have developed due to

convergence.

We also cannot cite any evidence in support of the assumption that

Microphorites might be closely related to the recent genus Microphorus.

Although we do not know the male of Microphorites, the prominently

rounded anal lobe in the wing indicates that it was not clearly holoptic

although there does not seem to exist a distinct correlation in the

Empididae as a whole between the size of the eyes and the form of the

wingo

If we disregard those of the derived characters of the genus

Microphorites which can be interpreted as autapomorphies because they

are of no importance for determining relationships, all that is left for

a comparison with the recent Micropho~inaeare relatively plesiomorphic



23

characters (for example the position of the antennae in the middle of

the eye margin and the complete basal crossvein of the wing) or

characters whose interpretation has so far been impossible or uncertain

(for example the lacking pubescence of the eyes). Microphorites might

therefore belong to the ancestral group of the Microphorinae, evidently

as a representative of an offshoot whose descendants have not survived

to the present daya The find of Microphorites does not support the

assumption that the last common ancestors of the recent Microphorinae

lived during or before the Lower Cretaceous or that at that time there

might have been already immediate predecessors of the genus Microphorus

on the one hand and of the Microphorella-Parathelassius group on the
~

other. The implication of this statement becomes particularly clear

when we include in our discussion the hitherto neglected

Dolichopodidae.

4. Some Remarks on the Relationships of the Dolicllopodidae

Including the Fossil Genus Microphorites

The concept that the Empididae and Dolichopodidae together form a

monophyletic group (Empidiformia) is no longer questioned today. All

attempts to determine closer relationships between the Dolichopodidae

and the Cyclorrhapha must be regarded as unsuccessful.

What remains to be clarified is whether there is a sister group

relationship between the Empididae and the Dolichopodidae or whether we

must assume a sister group relationship between the Dolichopodidae and a

certain monophyletic subgroup of the Empididae. In this case we would

have to regard the Empididae in their present delimitation as a

p. 13
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paraphyletic group which as a group in itself has no place in the

phylogenetic system.

To my knowledge the only possible groups of the Dolichopodidae

considered to date are the Clinoceratinae (or

Hemerodromiinae-Clinoceratinae) and the Microphorinae.

LAURENCE (1953) indicated some similarities in unquestionably derived

characters between Clinocera and the Dolichopodidae. However it should

be noted that these characters are also present in the Mlcrophorella

Parathalassius group (reduction of the liciniae, firm connection between

the stipites of tIle maxillae and the paraphyses of the labium) and tllat

these characters do not occur in all Clinoceratinae. BAHRMANN also

indicated the possibility of a close~ relationship between the

Dolichopodidae and the Hemerodromiinae-Clinoceratinae: "If a derivation

of the Dolichopodidae from a subgroup of the Empid1dae can be

postulated, the only possible group according to BAHRMANN (1960) would

be the llemerodromiinae-Clinoceratinae and these have recently been

combined by COJ...LIN (1961) in a subfamily" (BAHRMANN 1966). It should be

noted here that B~HRMANN based his assumption on the male copulatory

apparatus but did not examine it in the genus group Microphorella

Parathalassius.

As far as I know t COLLESS (1963) was the first to conclude, based on the

assumption of a possible relationship between the Microphorinae and the

Dolichopodidae,that "there does seem to be a strong suggestion that

Microphorella and its allies represent an empidid stock from which the

Dolichopodidae have evolved." COLLESS referred particularly to the
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similarities in the structure of the mouth parts and. in fact, the

similarities in characters 2-5 (see the Table on pages 6-8) between the

Dolichopodidae and the Microphorella-Parathalassius group are so great

according to the findings of CREGAN (1941) and my own random checks that

the illustrations of Parathalassius (Figs. 9, 10) might just as well

serve as illustration of the conditions present in the D61ichopodidae.

It would seem that there are also similarities in characters 6-8. The

similarities in habit, which are of course determined in part by the

above-mentioned characters, are also considerable in some cases. MIK

reported that Parathalassius blasigii occurred "on sand on the flat sea

shore in association with the dolichopodid Evithalassius Sallcti Mark!

MIK which resemble one another so closely that even an expert cannot

distinguish them at first glance."

I consider it likely that synapomorphic similarities with the

Dolichopodidae can be found in the twisting of the male abdomen which

appears to be characterlstic of all Microphorinae, apart from other not

yet examined charactErs. COLLIN (1961) noted the following on the

abdomen of Microphorus: "Seventh segment bent a little downwards and

compressed, the eighth segment turned towards right so that the

hypopygium lies on right-hand side of seventh segment." In the

Dolichopodidae the seventh and the following abdominal segments are also

modified and the hypopygium is also situated on the right side of the

eighth segment: "The seventh segment is modified to form an

asymmetrical t shorter or longer "shaft" which interconnects the sixth

abdominal segment and the eighth segment. The eighth segment is also

asymmetrical, tnostly in the form of a roundish, convex squama covering

the left-hand, or rarely dorsal, opening in the basal half of the

genital valve which is derlved from the ninth segment" (BUCIIMANN 1961).

p. 14
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None of the wing venation characters is more primitive in the

Dolichopodidae than in the (or some) Microphorinae. Some of the wIng

characters are more strongly derived in the Dolicllopodidae than in all

known representatives of the Microphorinae (costa absent on the

posterior margin of the wing, subcosta merging with radius, m2 absent),

but their wing can be interpreteu without difficulties as' a further

development of the wing of this group.

The two-segmented arista in the Dolichopodidae is more primitive than in

the Micropl'loreila-Parathalassius group. Consequently, there can at best

be a sister group relationship between the two groups.

1f t as suspected, the Dolichopodidae are a sister group of the

Microphorinae or even of the Microphorella-Parathalassius group, the

subdivision of the Empidiformia into the two families Empididae and

Dolichopodidae can no longer be maintained. COLLERS (1963) recognized

this quite correctly. But changing the classification to conform to tIle

actual phylogenetic relationships wou!4 not merely amount to a "rigid

application of formal principles" but would reflect scientific findings

correctly and unequivocally. Any number of examples can be cited from

the literature to show the far-reaching implications of false

conclusions when phylogenetic findings are not properly taken into

consideration in the classification only because they are thought to be

an unnecessary rigid application of formal principles. The reason why I

do not follow through to the logical conclusion any more than COLLESS is

that our concept of the relationships of the Dolichopodidae is at the

present time no more than a working hypothesis althought a promising

one. We cannot 'talk about a well-founded theory of the relationships
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of the Dolichopodidae until we elaborate the ground plan of the

Dolichopodidae much more clearly and until we examine certain characters

of the Microphorinae in much greater detail than we have so far.

H. ULRICH (1971) found several apomorphic ground-plan characters in the

thorax of the Dolichopodidae. It would indeed be of great importance to

determine whether some of these characters were already present in the

Microphorinae or in the Microphorella-Paratha.].assius group.

A definitive elucidation of the relationships of the Dolichopodidae

would help us considerably to clarify our concepts of the phylogenetic

evolution of the Empidiformia, their gradual cleavage and evolution

during certain periods in the history of the earth and possibly would

help us to find an evolutionary-ecological explanation for these

concepts:

One of the most conspicuous differences between Baltic amber and the

fossil resins from the Cretaceous is tllat the Dolichopodidae are the

most common inclusions in Baltic amber whereas representatives of this

family have never been found during the Cretaceous (and in other

Mesozoic formations). On the other hand, we have records of Empididae

from all fossil resins of the Cretaceous while they are much rarer in

Baltic amber thaIl the Dolichopodidae. The reasons for this discrepancy

may of course be manifold and dIfficult to determine. But if we assume

that the Empididae are a monophyletic group like the Dolichopodidae,

p. 15
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the splitting of these two sister groups would have to be moved back to

a time before the Lower Cretaceous in view of the available fossil finds

and we would have to conclude that the only reason why we do not know of

any fossil Dolichopodidae from the Mesozoic is that they have not yet

been found.

If we had to assume a sister group relationship between the

Ocydromioinea s. str. and the Microphorinae (excluding the

Dolichopodidae!) we would have two sister g~oups in which the ratio

between the recent species is about 40:2,000 (or more)l. The question

arises of course why one of the two sister groups is represented in the

recent fauna by so few species. On the other hand, if the assumption

proved to be correct that there is a sister group relationship between

the Ocydromioinea s. str. and the Microphorinae + Dolichopodidae, the

ratio between the species would be about 4,000:2,0002 • We would thus

have a completely different picture of the relative evolutionary success

of the two oldest sister groups within the Ocydromioinea! This implies

however that we have to assume sister groups within the subgroup

Microphorinae + Dolichopodidae in whjch the recent species vary

considerably in number. But if we were to attempt an explanation on

that basis we would have to start from a comparison between the

Microphorinae (or the Micropho~ella-Parathalassiusgroup) and th~

Dolichopodidae rather than between the Microphorinae and the

Ocydromiinae s. str. (sic.). It goes without saying that the

explanation in both cases would be complete]lY different.

140 Microphorinae: 2000 Ocydromioinea s. str.

24,000 Microphorinae + Dol1chopodidae: 2,000 Ocydromioinea s. str.
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5. Comments on the Mode of Life of the Fossil Species

We have very little to go by when it comes to answering the question as

to the probable mode of life of the "Microphorinae" from the Neocomian

and from Baltic amber. Similarly, very little is known about the mode

of life of the recent Empididae and Dolichopodidae.

In some cases, larvae of the two families have been found in moist soil,

humus and under decaying leaves and the like. This is thought to be the

most primitive mode of life of the larvae of the Empidiformia. The only

larva of a microphorine described so far (the larva of Microphorus

anomalus MErGEN) was found by BELING a long time ago "in a beech stand

under foliage covering an abandoned road" (see ENGEl.. 1938-1956). ENGEL

is correct ;tn assuming that "oviposition occurs in the sand" in species

wi th spined ovipositor (particularly Microphorus nigrescens BECKER).

Some of these species do in fact inhabit flat, sandy beaches. Fossil

species lack such spines on the ovipositor. Consequently it is not

unlikely that these species inhabited moist forest soils, but the

possibility of a more specialized mode of life (for example under the

bark of trees) cannot be ruled out.

The imagines of the Empidiformia are predacEous, mostly on other

insects. Insofar as they are not predatory and are exclusively

flower-haunting, they undoubtedly gave up the predatory mode of life.

The females of two Microphorus species (M. crassipes MACQUART in Europe:

LAURENCE 1948 and M. obscurus COQUILLETT in North America: DOWNES &

p. 16
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SMITH 1969) have been observed to plunder spider's webs. As far as the

two fossil species are concerned, we can assume that they also preyed on

other insects, but other conclusions on the feeding habits are not

possible.

The strong reduc tion of the anal angle in the wing does n'ot sugges t tha t

swarming occurred in the males of Microphorites extinctus (Neocomian).

Mating is thought to have occurred OQ the ground. The males of

Microphorus rusticus MEUNIER from Baltic amber, on the other hand, have

a holoptic head structure and a strongly developed anal angle in the

wing which would suggest that swarming occurred in the males, as it is

known at least from one recent Microphorus species.

6. Description of the Fossil Species ("M1crophorinae") from

the Lower Cretaceous and from Baltic Amber

Originally I had intended to revise the Empididae from Baltic amber in a

separate paper. This undertaking seemed necessary because many of the

species described by MEUNIER do not belong to the genus and sometimes

not even to the subfamily in which MEUNIER and MELANDER (1927)

(sometimes different from MEUNIER) have placed them. Instead, I will

now describe all fossil Microphorinae in the pr~sent paper because I

feel it is necessary to give priority to the revision of the more

important fossils from the Lower Cretaceous and because it may be useful

to compare the finds from the Lower Cretaceous directly with those from

Baltic amber.
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a) Microphorites extinctus n. gen., n. spec. (Neocomian)

(Figs. 2, 3, 19-25)

llolotype: 1 female, Lower Cretaceous (Neocomian) of the Lebanon.

Staatliches Museum fUr Naturkunde in Stuttgart (State Museum of Natural

History in Stuttgart), No. 32/59.

Although it is really pointless to try to differentiate in individual

fossils between generic and specific characters, the following

description may serve to differentiate the genus Microphorites:

Unlike in Microphorus, the anal angle of the wing is strongly rounded.

Unlike in Microphorella and Parathalassius, the antennae are situated

approximately in the middle of the anterior eye margin, the arista is

two-segmented and the basal crossvein of the Wing is complete; in

addition the eyes lack hairs.

The remaining characters of Microphorites extinctus are evident from the

illustrations. A few explanations wIll suffice.



Fig. 19: Anal cell region of the wing of Microphorites extinctus
n. spec~ (Neocomian).
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Fig. 20: Habit of the female (holotype) of Microphorites e~t1nctus

n. spec. (Neocomian).
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Fig. 21: Wing of Micro..phorites extinctus n. sp. (Neocomian).
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p. 18

Fig. 22: Posterior margin of the wing of Microphorites extinctus n. sp.
(Neocomian) •
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Fig. 23-24: Head (Fig- 23) and dorsum of thorax (Fig. 24: oblique
dorsal view) of Microphorites extinctus n. sp. (holotype,
Neocomian). Scale identical in the two illustrationso
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The head (Fig. 23) is obscured on the right-hand side by turbidities and

is cracked by a narrow transverse fracture on the upp~r occiput. A

prominent fronto-orbital bristle is present at about the level of the

anterior ocellus or somewhat higher in all recent Microphorinae and also

in Microphorus rusticus from Baltic amber. No trace of such a bristle

can be seen in Microphorites, but it cannot be ruled out that it broke

off and that its scar is obscured by turbidities or dirt. However I do

not consider this particularly likely since the two ocellar bristles and

the fine postvertical bristles are preserved and are clearly visible.

The facets are distinctly larger in the upper half of the eyes than in

the lower half, as in Microphorus (according to MELANDER) including the

fossil species from Baltic amber. In contra&t, the facets in

Microphorella and Parathalass1us are smaller in the upper half of the

eyes than in the lower half, as reported by MELANDER. The anterior and

lower margin of the eyes and the mouth parts are also somewhat obscured

on the left side of the body so that the width of the cheeks cannot be

determined precisely. The dorsal view (Fig. 2) shows tIle length of the

third antennal segment and the arista. The third antennal segment

appears foreshortened in lateral view (Fig. 3), but it shows that its

form is not uniformly conical throughout. The arista is distinctly

hairy •

The thorax is also obscured by turbidities on the right side of the

body. The mesonotum is fairly uniformly covered by fine hairs; only a

few are shown in Fig. 24. The acrostichal bristles are arranged in two

somewhat irregular rows, but they are difficult to see because of the

dark discoloration of the dorsum of the thorax. It may well be that

p. 19
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one or the other bristle has been overlooked and has not been

illustrated in Fig. 24. The row of dorsocentral bristles are clearly

visible on the left side, as are the macrochaetae of the thorax situated

lateral to this rowo Particular care has been taken to illustrate all

these bristles in Fig. 25. Particular mention should be made of the

presence of three notopleural bristles Wllich are arranged almost

precisely in a vertical row. Two pairs of bristles are present on the

scutellum, the lateral. pair being clearly shorter and weaker than the

apical pair. The remainder of the scutellum is bare.

The well-preserved wings do not lie in a single plane but instead the

right Wing is superposed on the left. Grinding the matrix to produce

various different planes allowed us to draw the individual sections of

the Wing lying parallel to these different planes. The composite

drawing of Fig. 21 therefore provides a sufficiently accurate

illustration of the general form of the Wing, the position of the

crossveins, the length of the longitudinal vein sections and the mutual

distance of the individual longitudinal vein sections.

As in the recent Microphorinae, the costa can be clearly seen to extend

around the entire margin of the wing. Although the hairs along the

posterior margin in the region of the wing stem are somewhat longer,

the transition to the shorter hair~ along the posterior margin of the

wing blade is only gradual (Fig. 22). A conspicuous fringe of

particularly long hairs is thus not present at the wing stem (in the

alular region). Sc and rl fade only somewhat before they terminate.

There is no trace of an anal vein (CU
1b

+ 1a). The arrangement of the

microtrichia is not disturbed in this region.
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The legs are normal.

acr

Fig. 25: Dorsum of thorax (lateral view) of Microphorites extinctus
n. sp. (holotype, Neocomian).

The abdomen is quite dirty so that no more than vague outlines of the

individual segments are visible in a few places. The proximal half of

the abdomen is cracked on the left side and a lobe seems to be torn from

the dorsal area at the transition to the ovipositor segments. The

terminal end of the abdomen with the everted ovipositor segments is

uniformly tapered. No traces of spines are visible.

b) Microphorus rusticus (MEUNIER) (Baltic Amber)

(Figs. 4, 17, 26-29)

1908 MEUNIER, Ann. Sci. Nat. Zool. Paris (9) 7, p. 105: Phyllodromia,

Plate 6, Figs. 12-14: male, antennae, fore tarsi and copulatory

apparatus.

1927 MELANDER, Genera Ins. 185, p. 266: Chelipoda (Chelipoda).

po 2(;
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Material examined:

9 syntypes designated by MEUNIER, amber collection of the University of

Konigsberg (now in Gottingen), Nos. 2970, 3320, 6161, 6807, 7057,

7202, 7765, and 9940: all females; number 8918, male (lectotype).

1 male, no. 815 from the same collection.

3 females, no. 7190 and without numbers, from the same collection.

The followi:ng fossils from Baltic amber which MEUNIER described in the

genus Microphorus or which MELANDER (1927) subsequently placed in this

genus, belong to other groups:

Microphorus putidus MEUNIER belollgs to the genus Oeda.lea (subfamily

Ocydromiinae), and Holoclera eocenica MEUNIER (assigned to Micr9phorus

by MELANDER) belongs to the genus Rhamphomyia (subfamily Empidinae).

On the other hand) Ph~llodromia rustica MEUNIER, a species which

MELANDER assigned to the genus Chelipoda,does in fact belong to

Microphorus. All of MEUNIER's 9 syntypes have been preserved, including

4 additional specimens which MEUNIER (1908) did not mention. I have

designated the only male syntype as lectotype.

The present species undoubtedly belongs to the genus Microphorus. The

detailed discussion presented above (see pp. 10-11 of the source text)

will confirm this. This discussion and Fig. 1 also indicate that the

find of a species of the genus Micl~horus during the time when amber

was formed is compelling evidence to show that representatives of the
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Fig. 26: Habit of the female of Microphorus rusticus (MEUNIER) (female
no. Z9940).

p. 21

28

Figs. 27-28: Head profile (Fig. 27) and terminal segments of the male
abdomen (Fig. 28) of Microphorus rusticus (MEUNIER) from
Baltic amber (lectotype, No. Z8918).
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genus group Microphorella-Parathalassius must already have existed

during that period even though they have not yet been found. The

question whether Microphorus rusticus still belongs to the ancestral

group of the genus or whether this fossil 1s more closely related to

some recent species than to others is mere difficult to answer.

Recent species are known so far only from the Nearctic (16 species) and

the Palaearctic region (8 species).

MELANDER revised the North American species, discussed the presumed

evolutionaty trend of individual characters and provided a diagram of

the "phylogeny of the American species of Microphorus." This diagram

does not correspond entirely to my "argumentation scheme of phylogenetic

systematics" (although it would appear so at first glance) because it

does not contain, for example, any evidence of the assumed monophyly of

the species group isommatus-evisceratus-~tratus-tacomae-discalis.

Moreover, MELANDER does not include some undoubtedly important

characters (such as the structure of the female ovipositor) and finally

it should be noted that the usefulness of his diagram for assessing the

fossils is limited because the European species are not included.

Notwithstanding this, it provides 110 doubt a valuable basis for a future

revision of Microphorus as a phylogenetic genus. The excellent

preservation of some of the relatively numerous fossil specimens will no

doubt help later to elucidate their precise position within the

phylogenetic system of the genus. However) all we can do at the present

time is note some of the characters of the fossil species.

p. 22
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~1ELANDER stated that only a small species group (obscurus, bilineatus;

and the European species anomalus) had retained the ancestral, strictly

conical form of the third antennal segment and the ancestral short

arista. He also stated that the males of this group had broadened hind

legs as derived character. This undoubtedly derived character is not

present in Microphorus rusticu~. On the other hand, the thIrd antennal

segment is not con.ical in this species and the arista is long. I am not

COllvinced that: these characters are derived as MELANDER suggested. In

my opinion they cannot be used to support the view that the fossil

species belongs to a subgroup of the genus.

Fig. 29: Wing of Microphorus rusticus (MEUNIER) from Baltic amber
(lectotype, No. 8919)

Microphorus rusticus does not have any stiff and specialized bristles on

the trochanter of the mid legs as th.ey occur in one of the species

groups in MELANDER's diagram as well as in some European species. I

concur with MElANDER that the absence of these bristles is presumably a

primitive character. The acrostichal bristles are arranged in two rows

in M. rusticus, similar to those in the recent European M. velutinus.

The female ovipositor has no spines.

p. 23
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It is therefore not possible to prove that M. rusticus from Baltic amber

and certain recent species or species groups share indisputably derived

characters. Consequently, we cannot rule out the possibility that the

fossil species from Baltic amber still belongs to the ancestral group of

the genus Microphoruso A careful analysis of all charact~rs which can

be recognized and interpreted may enable us to come to a ~inal

conclusion at a later stage.

7. A Representative of the~clorrhapha from the Lower Cretaceous

The essential constitutive characters of the Cyclorrhapha are found in

the larval stage) in the mode of pupation) and in the internal anatomy

of the imagines o Although the imagines have some externally visible,

derived ground plan characters, these characters also occur in various

other brachyceran groups, mainly in the Empidi.formia. It is therefore

difficult to prove without any doubt and based on theoretically sound

argumentation that fossil imagines from the Mesozoic belong to the

Cyclorrhapha.

The Empidiformia have often been regarded as a sister group of the

Cyclorrhapha, but it is questionable wheth.er this is in fact the case.

The antennal flagellum in the Empidiformia consists of only three

segments as in the (all?) Asiliformia. In addition there seem to be

similarities between the two above-mentioned groups in the ovipositor of

the female) mainly in the occurrence of so-called acanthophorites.

Unfortunately, these and other characters have not yet been studied

sufficiently, but it is possible that the Empidiformia together with the

Asiliformia form a monophyletic group (Asilomorpha) which would then

have to be regarded as a siRter group of the Cyclorrhapha.
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Since the existence of the Empidiformia in the lowermost Cretaceous

(Neocomian) and very presumably in the MaIm (Protempis Ussatchov) has

been firmly established, it follows that Cyclorrhapha must also have

already existed during t~at period. The find of a representative of

this group in the Neocomian is thus no more than a confirmation of an

assumption which has already been conclusively demonstrated.

However, all finds from the Cretaceous and from earlier formations are

important in terms of the unresolved question as to the age of

monophyletic subgroups of the Cyclorrhapha.

Unfortunately the fossil (Figs. 30-33) found in the Neocomian is only

incompletely preserved. The dorsal wall of the thorax and of the

abdomen, the wings and the terminal segments of the abdomen are lacking

The weathered layer immediately above the preserved remnants indicates

that the parts were evidently destroyed by weathering before the animal

was again embedded in a new coat of resino Weathering was also

responsible for the destruction of most of the organic constituents of

the preserved remnants of the animal so that essentially only their

impressions are preserved in the amber. SufficIent evidence for

assigning the fossil remnant to the Cyclorrhapha is provided by the very

prominent 3-segmented arista (Fig- 30). Although the common ancestral

form of the Cyclorrhapha and the Empidiformia or Asilomorpha may still

have had a 3-segmented arista (4-segmented flagellum), there is reason

to believe that - even if t.his were the case - this ancestral form did

not have an arista with a terminal segment in the form of a long and

relatively haity flagellum* as it is characteristic of the Cyclorrhapha

and also present in the fossil species from the Neocomian.

*Translator's note: Literally, "whip".

p. 24
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The prominently hairy terminal segment of the arista has a slightly

undulate form in the fossil species from the Neocomian (Figs. 31, 32).

The arista therefore closely resembles that of some species from the

group Anthomyzoidea (for example Asteiidae. Aulacigastridae). The

position of the arista is terminal as might be expected from the

ancestral group of the Cyclorrhapha and as is the case in various,

relatively primitive, recent Cyclorrhapha ("Aschiza").

A particularly characteristic feature which has no parallel in the

recent Diptera I have examined is the presence of two pairs of ocellar

bristles of equal length and thickness (Fig. 31) on the prominently

protuberant ocellar tubercle. In addItion, three pairs of bristles are

present on the vertex. It is Interesting to note that there are no

fronto-orbital bristles unless we regard one of the three bristles as a

fronto-orbital bristle shifted upwardly. Any attempt at interpreting

the existing bristles would be pointless at the present time. At any

rate, it might be recalled that some authors (for example HENDEL) have

postulated that the diverging postvertical bristles of the Schizophora

originated from a pair of ocellar bristles.

I j

Fig. 30: Cyclorrhapha. Right antenna (seen from the dorsal side) of
the fossil species from the Lower Cretaceous.
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Fig. 31: Cyclorrhapha. Head (frontal view) of the fossil species from
the Lower Cretaceous.

\ ....

Fig. 32: Cyclorrhapha. Head (anterior view) of the fossil species from
the Lower Cretaceous.

The dorsal view of tbe frons shows a weakly arcuate field ahove the

antennae which resembles the lunu1a of the Schizophora. However an

examination in transmitted light shows clearly that there is no pt1linal

suture.

There are no marked differences in size between the facets in the

various regions of the compound eyes. The antennae are close together.

The prefrons is uniformly sclerotized below the antennae~ The upper

half is vertical; the lower half 1s in the form of a very gently curved

p. 25
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shield (Fig. 32). In the middle of its anterior margin arises a small

projection which is probably associated with the somewhat lower lying

clypeus. A membranous zone between prefrons and clypeus (as it occurs

in the Acalyptratae) is not evident. Neither genal brist1es* nor

vi brissae a re present.

The proboscis is retracted in the preoral cavity of the head capsule.

This characteristic derived character occurs mainly in the Empidiformia

apart from the Cyclorrhapha. Any affinity of this fossil with this

group has however been ruled out, as mentioned above, because of the

structure of the antennae. Unfortunately the structure of the proboscis

is not clearly visible; all that can be said with certainty is that it

must have been short. The question whether the fossil might belong to a

subgroup of the Cyclorrhapha cannot be answered, mainly because the

wings are lacking. The absence of a ptilinum and of a ptilinal suture

is a plesiomorphic character. It should not induce us to place the

fossil in the "Aschiza". Moreover, the recent "Aschiza" are presumably

a paraphyletic group.

The stout and prominently spinose legs are characteristic of many

Phoroidea. Compared to the Plloroidea and the Lonchopteridae, the legH

of the fossil from the Lower Cretaceous have a delicate structure and

weak but abundant bristles. This is at least true of the hind tibiae

(Fig. 33). Although the remaining legs are preserved, they are so

greatly macerated that all that can be determined is the absence of

stout spines.

*Tran§lator's note: Literally, "genal margin bristles.·'

p. 26
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The above discussion indicates that we cannot rule out the possibility

that the fossil still belongs to the ancestral group of the

Cyclorrhapha. There is no evidence that it belongs to any monophyletic

recent subgroup- I do not consider it likely that the fossil species is

part of the direct ancestral lineage of any recent Cyclorrhapha. The

animal had a body length of 1 mm or only slightly more and we must

assume that the recent Cyclorrhapha did not evolve from such a small

ancestral species. The fairly numerous insect finds from the Lower

Cretaceous of Lebanon all come from a relatively small collection of

amber. We can therefore hope that more extensive collecting will bring

to light further Cyclorrhapha.

The present fossil is deposited in the State Museum of Natural History

in Stuttgart, Collection No. C 54/1.

Fig. 33: Cyclorrhapha. Left hind leg (top) and distal tarsal segments
of right mid leg (bottom) of the fossil species from the Lower
Cretaceous~ Femur aad proximal half of the tibia on the left
hind leg are so strongly macerated that the 'precise length of
the tibia cannot be determined from the illustration.
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Summary

9~~~

1. The genus Microphorus and the genus Microphorella-Parathalassius in
A

the Microphorinae are probably monophyletic groups. The question

whether they should be regarded as sister groups depends on the

interpretation of the Dolichopodidae.

2. The question whether the Dolichopodidae should be regarded as a

sister group of the genus group Microphorella~ can

only be resolved pending a car~ful morphological investigation of

the Dolichopodidae.

3. Microphorites extinctus from the Lower Cretaceous (Neocomian) of

Lebanon is described. The species belongs probably to the ancestral

group of the Microphorinae or the Microphorinae + Dolichopodidae but

itself has no descendants in the recent fauna.

4. The reason why the Dolichopodidae have not been found in the

Mesozoic but are very abundant in Baltic amber is possibly due to

the fact that they evolved after the Lower Cretaceous.

5. Microphorus rusticus (MEUNIER), described in the genus Phyllodromia,

is the only species described from Baltic amber which belongs to the

Microphorinae. It may possibly still belong to the ancestral group

of the genus Microphorus.

p. 27
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6. The remaining species from Baltic amber placed in the Microphorinae

by earlier author6 belong to other subfamilies of the Empididae.

7. An unfortunately poorly preserved fossil from the Lower Cretaceous

(Neocomian) is the oldest hitherto known representative of the

Cyclorrhapha.

subgroupe

It cannot be assigned to a specific monophyletic
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