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Abstract:

In male syrphids, mate-seeking behaviour is observed typical of many flying insects. Swarming was only observed once (Cheilosia mutini (Bark)). Two types of mate seeking behaviour prevail: searching for females in feeding places and lying in wait for females in oviposition plots. The males of Syrphinae, Pipizinae, Sphegini and Cheilosiini in both cases patrol the air space, hovering long in the air. Milesiini, Xylotini and Eristalinae in the first case are active in the search for females on flowering plants (male Xylota wait for them on the leaves) and in the second case wait for the females, sitting near the places of larval emergence.

Flying insects use several strategies to ensure a successful meeting of sexes for mating. Males of the small diptera and lepidoptera frequently form leks, which are easily found using visual markers or pheromones (Kozlov, 1985). In other cases males occupy places which are attractive to females which they protect from the encroachment of other males. Males can also actively seek females by the discharge of pheromones or by going to places where females feed. (Savchenko, 1983)

Table: The Spatial Distribution of Patrolling Males
Species
Height (m)
Place of patrol

Platycheirus clypeatus (Mg.)
<0.5
Forest roads, clearings

P.europaeus (Goeldl., Maibach et Sp).
< 0.5
Forest roads, clearings

P.pennipes (Ohara)
<0.5
Forest roads, clearings

Xylota atricoloris (Mut.)
<0.5
Freshly turned earth

Platycheirus peltatus (Mg.)
0.5-1
Forest roads

Eristalis rossica (Stack.)
0.5-1
Puddles on old forest roads

Helophilus affinis (Wahlb.)
0.5-1
Damp earth with manure

Melangyna triangulifera (Zett.)
0.5-1
The edge of the forest

Cheilosia annulifemur (Stack.)
1-1.5
Clearings, forest paths, the banks of forest streams.

Ch. primoriensis (Bark.)
1-1.5
Forest paths

Ch. longula (Zett.)
1-1.5 
Under the cover of fir branches

Callicera aenea (F.)
1-1.5
Forest roads

Parasyrphus annulatus (Zett.)
1-1.5
Forest roads

Epistrophe euchroma (Kowarz)
1-1.5
Edge of clearings

Melangyna olsufjevi (Viol.)
1-1.5
Forest paths

Blera violovitshi (Mut.)
1-1.5
Marsh, edge of swamp

Chrysotoxum arcuatum (L.)
1-1.5
Edge of forest, side of forest roads

Ch. fasciatum (Mull.)
1-1.5
Forest roads, clearings

Ch. fasciolatum (Deg.)
1-1.5
Forest roads

Ch. biguttatum (Mats.)
1-1.5
Under the cover of Deciduous trees

Psilota sibirica (Viol.)
1.5-2
Forest paths, banks of streams

Epistrophe ochrostoma (Zett.)
1.5-2
Edge of clearings

Episyrphus balteatus (Deg.)
1.5-2
Forest roads

Parasyrphus punctulatus (Verrall)
1.5-2
Forest roads, paths

Xanthogramma laetum (F.)
1.5-2
Under the cover of the forest

Dasysyrphus bilineatus (Mats.)
1.5-2
Under the cover of trees and pines

Pyrophaena rosarum (F.)
1.5-2
Marsh with canes and reeds

Volucella bombylans (L.)
1.5-2
Forest roads

Syrphus ribesii (L.)
1.5-2
Pine glades, near the crown of the pines

Ischyrosyrphus beybienkoi (Viol.)
1.5-2
The side of forest roads

Allograpta javana (Wied.)
1.5-2
Forest paths

Platycheirus ambiguus (Fll.)
>2
Clearings

Pl. discimanus (Lw.)
>2
At the edge of the forest near the crown of the bigger trees

Xanthogramma laetum (F.)
>2
Clearings

Cheilosia mutini (Bark.)
>2
Forest roads

Volucella jeddona (Big.)
>2
Near the crown of the bigger trees

These types of pre-copulatory behaviour are seen to some extent in hoverflies, moreover several types of behaviour of the sexes are considered to be one and the same form (Waldbauer, 1979, Maier, 1982, Fitzpatric, Wellington 1983, Maier, Waldbauer 1984). Swarming is rarely observed in syrphids. I happened to see a crowd of male Cheilosia mutini (Bark), corresponding to the concept of lekking in Silinsky Park, Komsomolsk–na-Amure on 24 May, 1995. In the lek above the forest road at a height of 2.5-3 metres I counted nearly a dozen males. The distance between individuals did not exceed 0.5m. All the flies were going in the same direction. No sign of any aggression was noted between them. The horizontal movements occurred synchronously and quite slowly for syrphids.  The swarm was similar to a gathering of Muscid flies.

Many males flying side by side of one species from the Syrphini and Pipizini families can be seen near flowering trees and bushes (Padus maackii, Syringa amurensis, Crataegus maximowiczii, Sorbaria sorbifolia, Salix spp) on which females of these species are feeding (Pipiza accola (Viol), P. aurea (Viol), Epistrophe melanostoma (Zett) E. latifrons (Mut), Sphegina (Asiosphegina) sibirica (Stack)). It is impossible however to call these gatherings ‘leks’: males in such groups, for example the male Eristalinae, are tactically searching for females on flowers. The majority of males from the Eristalinae, Milesini and Xylotini, in the search for females on flowers and blossoms, attack males of their species or other comparable flies. The peculiarities of the behaviour of these Syrphids are well documented, for example the non-Arctic type of the families Mallota and Temnostoma (Maier, Waldbauer 1979, Waldbauer 1984). A similar behaviour is seen the Far-Eastern types of these families: Temnostoma, Sphecomyia, Chalcosyrphus (Xylotomima) Mallota, Eristalis. Copulating pairs are encountered here on flowering bushes. With the skirmishes of males of one species (Eristalis, Mallota), they begin to spin in the air, head to head, rising ever higher and increasing in speed and diameter of turns. Then one male is put to flight and the other, after a short chase, returns to the place of the skirmish. Sometimes the males are joined together and fall with the dominant male taking the copulation. The skirmish of male Temnostoma immediately turns into a chase of one after the other.

For the majority of male syrphids the patrolling of some sort of territory attractive to females is characteristic. For species in the Syrphinae this territory is closely linked to places of larval emergence.  The limits of the patrolled strip are rather closely linked with the degree of illumination. Males usually fly in the central more illuminated parts of their territory. Other demands of the species to pre-copulatory territory are difficult to define but have a species-specific character. The appearance in such a territory by a male of another type is rarely observed. The existence of parameters, defined by the pre-copulatory part of the ecological niche (see table), can be discussed. From my observations in Silinsky Park over five years there remained a constant three pre-copulatory territories for Melangyna olsufjevi (Viol).  They were on a fifty-metre strip of an overgrown forest road. Each territory had a diameter of 3-4 metres controlled by one male, who flew at a height of 1-1.5 m above the ground. After the departure of any one of these for a short space of time (several minutes to half an hour) a new male of that species occupied the territory which testifies to the constant competition between many males for the control of suitable territory. At the start of the 90’s, individuals of Melangyna olsufjevi ceased to meet in these places as the paths were entirely overgrown by Rowans (Sorbaria sorbifloia) and therefore changed the parameters; the former pre-copulatory places ceased to fulfil the demands of this species.   

The strictly limited nature of a pre-copulatory space with attractive features for all species allows at times for the peaceful co-existence of closely related species.  A similar spatial differentiation must be an effective method of reproductive isolation of close species and ensures a successful meeting of sexes. The differences in pre-mating behaviour tend to be slight, as shown by the example of species of Temnostoma (Waldbauer 1984). In the South of the Primoriya in the basin of the river Sukhodol I saw patrolling side by side males of Cheilosia primoriensis (Bark) and Cheilosia annulifemur (Stack). Males of the first species flew at a height of 1.5-2m above a forest cutting whilst the males of the second species kept to that height but in the less lit edge of the path. Moreover the distance between individuals of one species was more significant than between individuals of both species.

I witnessed the clearest example of the differentiation of space on pre-mating plots by male hoverflies on 14 May 1983 in the environs of Vladivostok in the valley of the river Sedanok. In a forest clearing of about 600m2 I observed at least seven species of patrolling males at the same time. (See figure entitled “The spatial differences of male hoverflies 14 May 1983 near Vladivostok) There were hardly any flowering bushes that could attract the males to the clearing, which suggests the presence of places of emergence of these species.  In the centre of the clearing there were Cheilosia annulifemur, Platycheirus ambiguus, (Fll) and Pipiza spp. The males of the first species flew at a height of 1-1.5m above the ground amongst the sparse bushes, and the distance between individuals exceeded 3-5m. They were rather aggressive towards each other and chased any commensurate insect that flew by. Above them at a height of 2-3m above the ground flew males of the second species and even higher (over 3m) were males of the third species. The distance between individuals was less than in the first case but there was aggressiveness towards each other in their ‘echelon’. On the lit side of the clearing near a solitary maple there flew males of another three species. Amongst the Spirea bushes at a height of 0.5-0.7m a male Melangyna (Meligramma) triangulifera (Zett) patrolled, at a height of 1.5-1.7m flew a male Epistrophe (Epistrophella) euchroma (Kowarz), and above them, at a height of nearly 2m, there was a male Epistrophe ochrostoma (Zett). I did not ever see two males of the same species side by side although I did not leave my place for an hour and caught in my net 12 male E.ochrostoma, 5 male E.(E)euchroma and 11 male M.(M) triangulifera, putting the net through each of the echelons of the flying males in turn. During this time on the trunk of the maple there was a male Brachyopa cinerea (Wahlb), which fell upon flies flying past it. It only disappeared when shade had fallen on the lit area. 

The pre-mating behaviour of Brachyopa cinerea is similar to many Eristalinae and Microdontinae, the males of which occupy plots linked to places of emergence (of larvae). In this instance they have a greater chance of fertilising eggs in comparison to other males of their species, which copulate with females on flowering bushes. (Maier, Waldbauer 1979). In patrolling the places of larvae emergence males of species Brachyopa, Microdon, Xylota, Mallota and others spend an insignificant time in the air, doing spontaneous take-offs and assaults on passing insects. The males settle on a noticeable, well-lit surface (trunks, stones, leaves etc). Males of Microdon latifrons (Lw) and M.maritimus (Viol) usually sit for the first half of the day on lit stumps, posts and trunks very near anthills. Here you can encounter copulating pairs. One can see males of Mallota bicolor (Sack) on a well lit trunk of a living tree near a hollow or on another “seat” from which they can easily control the surrounding space. Males of the Xylota species often sit on deciduous trees and bushes along the better-lit side of the road, attacking passing insects then returning to their selected places. But in this case the similar behaviour of male Xylota is probably a variation on the mating behaviour in feeding places since these flies regularly require pollen from flowers which settles on leaves. (Ssynank, Gilbert 1993). Males of Xylota are also seen on trunks of trees lying on the bare earth, and often they gather on freshly revealed soil in the forest. At the start of July 1985 I collected a series of male Xylota ignava (pz) and Xylota silvicola (mut) which during the course of the day kept to a mineralised strip created by bulldozers around a forest fire. The males of these species were probably attracted by the smell of the destroyed wood. The males were sitting on fragments of trunks and roots (potential places of emergence), assaulting passing insects and completing short flights from one piece of wood to another. If an encounter with another fly did not occur, then the flights were notable for their low speed and risky nature.

It is necessary to point out that significant gatherings of syrphids are found, attracted by false attractants. Thus males of the species Mallota fly to the smell of decomposing organs of animals, although the feeding of their larvae on such substances is not recorded in the literature. In one area of the Komsomolsk Park in June 1995 I regularly observed 1-2 examples of M.tricolor (Lw) near a tin of rotting fish. In the middle of June of that year in the midst of the course of the River Bolshaya Ussurka (in the environs of Krutoy Yar) I was surrounded by a gathering of males of M.bicolor under the cover of the forest near the curve of the course. The flies were attracted by large pieces of rotting beef. Males of this species gathered and also in a lesser number males and females M.rubripes (Mats). The behaviour of the males was similar to that during searches for females on flowering bushes. Males actively chased one another, leading to head to head skirmishes, with them sometimes getting entwined in the air and falling to the ground. On the periphery of the given plot, some individuals sat on leaves. In the first half of the day in a plot of about of 25 m2, there were a dozen flies of this species at the same time. Towards the evening after 4-5 o’clock when the given plot was in shade the flies had disappeared.

False scents of another species can be food substances in unnatural conditions. Thus in the environs of Krutoy Yar on the territory of a lower storehouse of the State Timber Industry a gathering of male Xylota were frequently observed, which had been attracted by the smell of a great number of freshly felled trees and rotting tree fragments. Because of the harsh drought, an extensive clearing was severely dry and barren except for places preserved by small pools. Piles of logs of deciduous and coniferous species lay throughout the clearing. Nearer to the edge of the forest the logs were older, some severely rotted. On the territory of the storehouse there were seven species of Xylota. The strict spatial differentiations between species in this case was not noted, but in the centre of the clearing there were Xylota coquilletti (H-B), X.lapsa (Mut) and X.atricoloris (Mut). The flies were sitting on trunks or simply on the bare earth, usually not far from pools, periodically taking off and flying low to the ground. Males of X.simulatra (Harr) stuck to the limits of the clearing where they sat on old posts. Towards the evening, when a significant proportion of the clearing was in shade, the spatial differentiation was clearer and flies of all species were concentrated in the lit part of the clearing.

Thus in male syrphids a pre-mating behavioural reaction is observed, peculiar to the majority of flying insects. The typical swarming is rarely noted. There are two types of mating behaviour: searching for females in places of feeding (on flowering bushes) and lying in wait for females in places of larvae emergence. Syrphinae, Pipizinae, Spheginini and Cheilosiina in the first and in the second case patrol the air space, flying for hours in one place. Milesiini, Xylotini, Eristalini in the first case actively seek out females among the flowering bushes (or rarely wait for them on leaves (Xylota)). In the second case they sit waiting for females in the immediate area of larvae emergence, carrying out brief spontaneous take-offs.

Translated by Anthony 

