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Abstract

The work is a study reviewing the subfamily Syrphinae, hitherto divided into tribes, genera and subgenera on the basis of the normal classical characters, paying particular attention to larval and pupal morphology and also the male genitalia. The earlier subfamilies Bacchinae and Chrysotoxinae were incorporated into the Syrphinae. In contrast, the genera Paragus, Didea and Sphaerophoria were shown to be relatively isolated and were therefore placed at tribal level. There were three new genera created (Epistrophella, Fagisyrphus and Megasyrphus). The work contains keys for identifying genera from larvae and adults, and where necessary, also a short diagnosis of the genus. The genitalia of all genera are described and illustrated. The relationships within the subfamily were represented graphically.

Introduction

The present division of the subfamily Syrphinae into genera and subgenera is in many cases artificial and does not correspond to actual relationships. Particularly the classical genera Syrphus and Epistrophe can stand as a case of artificially joined groups, which have moreover been interpreted differently by individual authors. The shape of the larva, the male genitalia, and also a whole series of characters of the external morphology of adults separate out into very clear groupings which are rather different. These groups are in many cases less related to one another than they are to other universally recognized genera. Thus for example, the species group ‘Syrphus’ corollae (Metasyrphus) is closer to the genus Scaeva than to all other species of the artificially grouped genus Syrphus. A series of authors strove to 

divide the artificial genera Syrphus and Epistrophe, but in most cases now their opinions have not been accepted in taxonomic and hence in faunistic and ecological studies. It was for this reason therefore, that the creation of new genera and subgenera under these views involves great irregularities, and that these views are not always founded upon clearly formulated characters. Futhermore, several authors rely only on the adult form, without considering larval morophology or the structure of the male genitalia. 


In the present work, we undertook a revision of the current division of the subfamily Syrphinae, and make keys for separating the adults and larvae into genera, together with brief diagnosis of the genera.


To ease orientation, we offer first an overview of the separation of the central European species into genera and subgenera, from which we can recognise the range of individual species available. In genera and subgenera where changes have been made, the accessible material was completely available. In a few species that remain unchanged, it was not necessary to study the genitalia of all the species, particularly those genera that are very distinct, e.g. Platycheirus, Sphaerophoria, Paragus, Chrysotoxum, etc., but also here the authors had most of the species available. The characteristics of a few genera and subgenera are quite few. In genera where we have made no changes, we specify merely in brief the genitalic description. With regard to the limits of this study, and since we plan further work dealing in more detail with the individual genera and subgenera, we have provided only a few illustrations. On this basis we have not even diagnosed the differences between the newly created and the old genera and subgenera. All the above-mentioned characters specified in the diagnoses were made components of the keys and definitions of the genera and subgenera. The illustrations are also very instructive, and were therefore placed together to make the comparison of particular genera and species easily possible. To save space, we give no synonomy for the bulk of the genera, since this is clearly solved and described in other more recent works. We give it only in genera which have been changed recently and whose synonomy is as yet unpublished. All changes and our opinions given in the current study are not based only on knowledge of the stated central European species, but also conform to other palaearctic and nearctic species.

Notes on the literature

We refer purely to those parts of studies which concern the Syrphinae. Lundbeck (1916) indeed made no formal division; he only suggested a few groups (e.g. corresponding to the present genera Syrphus, Metasyrphus and Dasysyrphus) which could be incorporated without any changes at all. Matsumuar & Adachi (1917) carried out in the first place a radical division of the classical genera Syrphus and Epistrophe. The above-mentioned division of these genera by Enderlein (1938) is rather artificial. The contribution of his work lies above everything else in the separation of the genus Melanostoma. Szilady (1940) created nine entirely new genera and did not establish their types once. Frey (1945) also separated Syrphus and Epistrophe rather imperfectly and artificially. Hull (1949) got rid of the deficiencies of the divisions within the Syrphinae by creating rather broader categories. In the genus Metasyrphus he placed the genera Scaeva, Leucozona and Ischyrosyrphus (really he should have called the whole group Scaeva). This resolution seems to us unfortunate since this gives prominence to the indubitable relationship of the said genera. Fluke (1950) separated Syrphus and Epistrophe according to genitalia, and the groupings that he managed to establish seem to us to be very natural, although we take the liberty of a few remarks on these divisions. Goffe (144a,b; 1946, 1952) achieved particularly in his final work a comparatively natural classification, even though he probably did not study the genitalia. Dixon (1960) clearly ordered her larval descriptions in natural groupings. Glumac (1960) concerned himself rather with the higher systematic categories, and created tribes from this that we partially accept. On the basis of larval characters we have already in previous papers separated Syrphus and Epistrophe into groups (Dusek & Laska 1959b, 1960a, 1961). The relationships of individual species of Syrphus and Epistrophe was the object of the study by Gaunitz (1963). We agree with some conclusions of these works.


In the arrangement of an identification key to adults we strove to make an original interpretation. We have used only a few characters from the keys of Bankowska (1963), Coe (1953), Hull (1949) and Lundbeck (1916). In the morphology of the genitalia we have used the terminology of Gaunitz (1960, 1963).

Overview of the separation of central European species into genera and subgenera

[list - see paper]

Identification key to the genera from external morphological characters of adults

[...]

Identification key to the genera from characters of the 3rd instar larvae

[...]

Review of the genera and subgenera

Didea
This genus is characteristic and at least from the genitalia remains well isolated. From the external morphology of the adults and above all according to larval characters, the genus is placed wholly within the subfamily Syrphinae.

Genitalia: the rather large hypopygium is arranged very particularly. Its homology with other genera is rather difficult. The large epandrium bears paralobi which....

Paragus
Equally an isolated genus. The genitalia are rather similar to those of Didea. Stuckenberg (1954) created two subgenera, Paragus s.str. and Pandasyophthalmus, to which P.tibialis belongs. There is however no real difference between the genitalia or the larval form.

[...]

Relationships within the subfamily Syrphinae

The subfamily Syrphinae is a rather heterogeneous group, which apart from the relatives includes few related genera [?].  A few genera such as Paragus, Didea, Sphaerophoria, have genitalia much further removed from most of the genera of the subfamily Syrphinae than genera of some other hitherto valid subfamiles, as for example Chrysotoxum (Chrysotoxinae), Baccha & Spathiogaster (Bacchinae). On this basis we deal also with these families altogether with the subfamily Syrphinae.


The subfamily Syrphinae, enriched by the former subfamilies Chrysotoxinae and Bacchinae, falls into a few more or less distinct groups that have the level of the tribe. The first tribe Syrphini consists of the genera Metasyrphus, Scaeva, Ischyrosyrphus, Leucozona, Syrphus, Epistrophe, Epistrophella, Fagisyrphus, Meligramma, Mesosyrphus, Melangyna and Dasysyrphus.  It is characterised by characters of the male genitalia, particularly by the presence of the lingula on the theca, and the funnel-shaped broadened opening of the aedeagus tube. Metasyrphus falls into a few subgenera, and Scaeva is very closely related, creating with it an obvious group. Ischyrosyrphus and Leucozona are more closely related to one another in relation to the other genera. Syrphus is closest to Epistrophe, and these again are joined narrowly also according to the genitalia to Epistrophella and partly to the monotypic Fagisyrphus. According to some adult characters (e.g. dark chitin strips on the hind edge of the wing), but also partly from the shape of the larva, Fagisyrphus is close to Episyrphus, but has completely different genitalia. A further group is created by Melangyna and Mesosyrphus (=Parasyrphus), of which Melangyna has the clearest boundaries. These genera are separated from one another by very clear characters, particularly in the shape of the genitalia, and are somewhat close to the distinct genus Meligramma. The last distinct genus Dasysyrphus has three subgenera.


The Syrphini is closest to Chrysotoxum. We consider this (Chrysotoxum) at most as a distinct tribe, although in older works it is treated as a subfamily. From the structure of the genitalia it is most closely related to Dasysyrphus. On the theca of the male genitalia is found a distinct lingula, and the aedeagus with its funnel-shaped tubus opening has a strong and robust pyxis, clearly separated from the tubus and ensis, and projecting from the theca of the hypandrium.


According to the genitalia, the obviously rather old genera of Eriozona, Megasyrphus and Episyrphus are comparatively distant from the Syrphini. These genera are equipped with distinct and in our opinion very real common characters in their genitalia. Because the theca of the hypandrium has no lingula, the aedeagus tubus is narrow, long, skin-like and broadened at the end into a funnel shape. From external morphology the adults and the larvae - as far as is known - do not permit natural proof of the relationship. The three specified genera are therefore rather doubtfully placed, and create an indistinct transition to the extensive and comparatively heterogeneous following group.


This group consists of the genera Baccha, Melanostoma, Platycheirus, Xanthandrus, Pyrophaena, Rohdendorfia, Spathiogaster. Of the main characters that characterize this group, above all there are the black scutellum and the missing lingula on the theca of the hypandrium. Larvae (as far as is known) are characterized by their tiny orifices [posterior spiracular slits]. Two tribes belong here, namely the Bacchini and Melanostomatini. 


The Bacchini consists only of one central european genus Baccha, and amongst other features of external morphology is characterized by the shape of the aedeagus and the parameres of the hypandrium. The Bacchini, which is comparatively closely related to the following tribe Melanostomatini, was considered by older authors to be a distinct subfamily. Another central European genus Spathiogaster was added to it, which we however place in the Melanostomatini to which it belongs by virtue of the shape of the genitalia and other characters, in fact close to the genera Pyrophaena and Platycheirus.


The Melanostomatini is one of the most distinctive; within it are differentiated two rather specific groups. The first is characterised by a narrow hypandrium and erect parameres diercted towards the opening of the aedeagus, and consists of two genera, Melanostoma and Xanthandrus.  The second group shows itself by sabre-shaped parameres directed from the aedeagus opening posteriorly, and a thickened and often hood-shaped aedeagus tubus; it contains Platycheirus, Spathiogaster, Pyrophaena, Rohdendorfia (near Rohdendorfia belongs also the new genus of Stackleberg from Armenia Syrphocheilosia).


According to the genitalia, joined to the previous tribe is a further isolated tribe, the Xanthogrammini. This consists of two closely related genera Xanthogramma and Olbiosyrphus. Also belonging here is the striking, isolated genus Doros. From the structure of the male genitalia [Doros] is closest to Olbiosyrphus, particularly with regard to the tubus and the aedeagus pyxis.


The genera Sphaerophoria, Didea and Paragus are isolated and create distinct and mutually distant tribes, namely the Sphaerophorini, Dideini and Paragini. All three tribes differ very strongly in their genitalia from other tribes of the Syrphinae, but their other morphological characters are not so different. One can find common genitalic characters only for certain in the Dideini and Paragini.


All the specified relationships are graphically represented in Figure 1.

Conclusion

