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Ecology of the preimaginal stages

Entomophages

Paragus albifrons 

Larvae and pupae were collected from the middle R. Lena region, from the flower stalks and stems of the yellow spurge olive (Daphne mezereum?) among the aphid Aphis montanicola HRL, and on Spiraea in colonies of Aphis spiraecola Patch, at the end of June and beginning of July.  In the laboratory pupal development took an average of 12 (10-17) days.  Adults appear during July.  The species is univoltine, with low abundance.  We have no data on whether the larvae can eat aphids on crops.

Paragus tibialis

Larvae were collected in Yakutia during June, on Veronica on Aphis beccabungae Koch, and on dock among Aphis acetosae L.  The larva pupates at the end of June, with adults appearing after 10-11 days.  According to the literature, the larvae eat aphids on cotton and various other crops. In Ferganskaya Oblast they have 8-9 generations per year (Vachidov 1972).

Scaeva pyrastri

Larvae and pupae were found from June to August on willow in colonies of Pterocomma salicis L. and Aphis farinosae Gmel., and on dock feeding on Aphis rumicis L., on redcurrant leaves feeding on Cryptomyzus ribis L., on Asian choke-cherry (Prunus sp?) feeding on Rhopalosiphum padi L., on tansy feeding on Macrosiphoniella tanacetaria Kalt., on artemisia in colonies of Titanosiphon dracunculi Nevs. and Macrosiphoniella sp.  In the south of USSR this is a very active predator in aphid colonies of several crops.  Larvae are very mobile, and can eat a lot.  In the laboratory the L3 larvae just before pupation can eat 60-220 Aphis varians aphids per day from redcurrant stems, or 113 individual Uroleucon jaceae from “sossurey gorkoi”.



Pupae develop for 9 (7-16) days, and the adults appear from the end of June to Aug, with one generation per year.  In central Yakutia this species is uncommon.  Probably its abundance is determined by some factors affecting early development.  The optimal conditions according to Karelin & Bradovskaya (1974) are 20 C, and RH 90%.  The different conditions (in central Yakutia the July it is 17-18 C) most probably prevent mass reproduction of this species.

Didea alneti

Larvae were found among Cinara cuneomaculata Del Guercio on larch, and among Pterocomma salicis on willow.  In the laboratory the L3 larva can eat 190 per day, and during 4 days up to 776 aphids.  The pupal stage lasts 10-11 days, with adults appearing at the end of July and during August.  In central Yakutia this species is typical.  In Kirgizia larvae were found on Prunus divaricata trees (wild myrobalan) in the Large Peach Aphid (Myzus persicae) colonies (Tarbinskii , Pek & Ibraimova 1967).

Episyrphus balteatus

We found larvae and pupae in colonies of Aphis farinosae Gmel. on willow, Rhopalosiphum padi on asian choke-cherry, Cavariella pastinacae L. on Dissected Hogweed (Heracleum sp?), Aphis jacobaeae Schrk and Delphinobium junackianum on ragwort (Senecio sp?), and Glyphina betulae on birch.  In the laboratory the pupal stage lasts 9-10 days, and adults appear during July.  In central Yakutia this species most probably produces one generation.  A typical species.  According to the literature, the larvae eat aphids on many crops, and also on larch trees.

Melangyna umbellatarum

In central Yakutia, larvae were found during July-Aug on dock in colonies of Aphis acetosae L., on umbellifers in colonies of Aphis podagrariae Schrk., and on birch in colonies of Glyphina betulae Kalt.  In the laboratory the larvae were kept for 15-19 days; the pupal stage lasts 13-16 days, and flies appear during Aug-Sept.  Accordng to the literature, larvae are not found on crops.

Epistrophe melanostoma

The flat green larvae of this species were collected from the central top part of redcurrant bushes in colonies of Aphis varians Patch, and from birch trees near individuals of Glyphina betulae Kalt.  The L3 larvae can eat up to 160 aphids per day.  The adults appear after the winter.  Mainly one generation per year.  In the laboratory several L3 larvae were in diapause for two winters.  Typical.

Epistrophe ochrostoma

Larvae were collected in June-July from birch trees in colonies of Glyphina betulae Kalt.  After 5-6 days of eating, 57 from 64 larvae stopped, while the rest pupated in the autumn. Parasites appeared from these pupae.

Metasyrphus corollae

In Yakutia the larvae were found in June and August on umbellifers in colonies of Aphis podagrariae Schrk, on dock with Aphis acetosae L., on choke-cherry with Rhopalosiphum padi L., on birch with Glyphina betulae Kalt., and on hemp with Phorodon cannabis Pass.  In the laboratory the pupal stage lasts 7-11 days, and the adult appears from July to September.  According to the literature, development depends on temperature and RH.  Below 70% leads to death (Adashkevich 1975).  In central Yakutia, the RH if often lower than this limit, which probably limits reproduction.  In the southern USSR, 9-10 generations per year are reported (Saidov 1967).  In Yakutia most probably there is one generation.  In the south, larvae appear practically on all crops, and this species is often used as a model for the investigation of development (Ruzicka & Cairo 1976, Barlow 1986) and oviposition (Sanders 1979) in syrphids.

Metasyrphus lapponicus

In Yakutia, the adult appears first in the year among syrphids, at the end of April or the beginning of May at willow catkins.  At this time there are practically no aphids, which only appear on plants at the end of May.  In central Yakutia, females oviposit on willow catkins, and here there also develop the caterpillars of a moth.  The resulting syrphid larvae often die because of a lack of food.  We found larvae on white dogwood (Thelycrania tatarica?) in colonies of Aphis salicariae Koch (Fig 10), on larch in colonies of Cholodkovskaya viridiana Chol., and birch with Glyphina betulae Kalt., and on spruce probably feeding on Cinara cistata Buckt.  In southern Yakutia, L1 larvae can often be found among aphids of Cinara cembrae Chol. on Pinus pumila, in colonies of Cholodkovskaya viridiana Chol. on larch at the beginning of June.  In eastern Yakutia larvae were found also on larch among Cinara laricis Walk. at the end of July.



According to laboratory data, the larvae take 1 hour to hatch from the egg, and are very mobile.  The L3 larvae can eat 90 (60-100) Aphis varians from redcurrent per day.  The pupal stage takes 9-11 days.  In central Yakutia in the middle of May 1974, according to our data the fecundity is about 37 (19-59) eggs per female.  In 1975 it was 33 (16-60) eggs, and in 1981, 50 (13-92) eggs.  In southern Yakutia at the end of May, the fecundity was slightly higher at 61 (5–116) eggs.  There are two generations per year.



In the spring, it is abundant.  Near Lake Baikal, this species has been found on larch feeding on Adelgidae and Cinara laricis aphids) (Pleshanov 1966).

Metasyrphus latifasciatus

In central Yakutia, larvae were found at the end of June in colonies of Cryptomyzus ribis L. on redcurrant, Aphis spiraephila Patch on Spiraea, and Macrosiphoniella sp. on tansy.  In southwest Yakutia, the larvae were found on salad burnet (Sanguisorba sp?) in colonies of Aphis insolitus Iv., and on birch near individuals of Gylphina betulae Kalt.  In the laboratory, the pupal stage lasted 8-10 days.  There was one generation per year, and a low abundance.  In southern USSR, larvae occur in some crops (Adashkevich & Karelin 1977).

Metasyrphus lundbecki

Larvae were found in June and July on chokecherry in colonies of Rhopalosiphum padi, and in Macrosiphoniella sp on tansy.  The pupal stage takes 7-8 days, and adults appear in July.  Univoltine.  Low abundance.

Metasyrphus nitens
In central Yakutia, the larvae were found in colonies of 15 spp of aphids on 13 different plants: Cinara cuneomaculata on larch (June to Aug), Pterocomma salicis on willow, Aphis spiraephila on Spiraea (June), Aphis thalictri Koch on Lesser Meadow Rue (Thalictrum minus), Aphis insolitus on salad burnet (Sanguisorba sp?), Symydobius oblongus Heyd. on birch, Macrosiphoniella sp. on ?flowering tansy [‘tsvetach pizhmui’], Aphis salicariae on rosebay willow-herb, Aphis urticata F. on nettle, Aphis podagrariae on umbellifers, Aphis rumicis on dock, Uroleucon jaceae on thistle (in August).  In eastern Yakutia we found larvae on Aphis farinosa on willow, Aphis varians on currant and Metopeurum fuscoviride Stry. on tansy (June – August).

According to the literature, larvae feed on aphids on some crops.  In Yakutia L3 larvae can eat 48 (37-57) Symydobius per day, and from 17-32 of Cinara cuneomaculata.  In July, the pupa develops in 10 (7-13) days, while in August in 12 (9-17) days.  One generation.  Typical.

Metasyrphus punctifer
In central Yakutia the larvae were found in July on Aphis spiraephila on Spiraea, and in August on hemp on Phorodon cannabis.  The pupal stage takes 7 days, and the adult fly appears at the end of August.

Syrphus ribesii

In central Yakutia this species was found at 14 plants and in colonies of 15 aphids (Aphis salicariae Koch, A.craccae L., A.farinosae Gmel., A.insolitus Iv., A.podagrariae Schrk., A.spiraephila Patch., A.rumicis L., A.varians Patch., Uroleucon jaceae L., Uroleucon sp., Glyphina betulae Kalt., Macrosiphoniella sp., Phorodon cannabis Pass., Rhopalosiphum padi L., Pterocomma salicis L.).  Larvae were also collected on cabbage, where they eat caterpillars during Aug –Sept when caterpillar numbers peak.  According to the literature, larvae are found also on various crops and trees.  Larvae appear in aphid colonies in mid-June, and feed until the end of August.  In 1981 we did some experiments, collecting larvae and eggs every four days from 3-10 cm-length branches practically covered by Glyphina betulae Kalt aphids, and then reared them under laboratory conditions.  There were two peaks of adult emergence, at end of June and at end of July.  In the laboratory, after emergence from the egg, larvae ate several aphids on the first day;  on their second day of life each can eat from 20-40 small aphids;  intensive eating was detected from the third to sixth days;  on 7-8th day the larvae of the summer generation stopped eating.  During the whole period each larva ate about 400-500 Glyphina betulae aphids, and during the last stage the maximum number of aphids per day reached 200 (Table 16)

Table 16

Day
Number of Glyphina betulae aphids


Larva number

average
maximum


1
2
3
4
5



1st
-
-
-
-
-
-
-

2nd
-
40
20
-
60
40
60

3rd
100
-
-
-
70
85
100

4th
100
64
60
136
130
98
136

5th
90
70
90
59
140
89
140

6th
100
80
140
200
180
140
200

total
390
254
310
395
580
452
580

During June-July the development of the pupal stage in the laboratory took 7-9 days, whereas during August it took  9 (6-12) days.  Before the winter, the larvae go under the fallen leaves of the leaf litter.  In nature in the middle of June we did not find mature eggs in females, but in the middle of August the number of eggs counted was 92 (26-138).  Probabaly there are two generations per year.  Abundant.

Syrphus vitripennis

In Yakutia the larvae are found on 11 spp of plants and in the colonies of 12 types of aphids (Aphis varians, A.podagrariae, A.spiraephila, A.farinosa, A.rumicis, Chaitophorus tremule Koch., Chaitophorus sp, Rhopalosiphum insertum Walk., R.padi, Glyphina betulae, Pterocomma sp, Phorodon cannabis).  Larvae also eat caterpillars on cabbage.  In nature the larvae appear from the end of June until August.  In the laboratory it has been shown that during this period each larva eats about 400 aphids, and during the 3rd instar up to 200 per day of Glyphina betulae (Table 17).


In the laboratory pupation occurs during July-Aug, and lasts in June 8-10 days, and in Aug-Sept 10-14 days. In the laboratpry the emergence of adults occurs in mid-July.  In mid-Aug (1974 data) the number of eggs in [dissected] females was 116 (96-120) eggs.


In other parts of USSR the larvae can be found on many crop and trees.  In southern USSR this species has 10 generations (Davletshina & Radzuvilovskaya 1972).  It is abundant in May-June.  In central Yakutia this species is abundant during the second half of summer, and is most probably monovoltine. The larvae of the L3 and pupa overwinter on the ground under the leaf litter.

Day
Number of Glyphina betulae aphids


Larva number

average
maximum


1
2
3
4
5



1st
-
-
-
-
-
-
-

2nd
32
-
-
-
20
26
32

3rd
-
30
22
-
80
44
80

4th
40
100
52
64
150
81
150

5th
100
200
180
70
120
134
200

6th
120
100
150
180
80
126
180

total
292
430
404
314
450
411
450

Parasyrphus malinellus

In the beginning of July in redcurrant tops in colonies of Aphis varians, a larva was found which soon pupated; the adult appeared in the middle of July after 6 days.  Most probably one generation per year.

Melangyna triangulifera

In central Yakutia in 1975 (it was an early spring that year) eggs were found at the end of May and beginning of June. Typically they were placed 2-3 cms from the aphid colony.  Larvae were collected from redcurrant in colonies of Cryptomyzus ribis, Aphis pomi, and Aphis varians, and also in colonies of Pterocmma salicis on willow, Rhopalosiphum insertum and Ovatus insitus Walk. on hawthorn, Glyphina betulae on birch, Aphis insolitus on salad burnet, Aphis spiraephila on Willow-leaved spiraea (Spiraea salicifolia), Aphis podagrariae on umbellifers, Rhopalosiphum padi on chokecherry, Aphis craccae L. on Oxytropis (sp?). In June and August the larvae were found among Aphis spiraephila on Potentilla fruticosa.  In total we found larvae on 10 types of plants and in colonies of 12 spp of aphids.


There is no mention of the larvae of this species on crops in the literature.  In the laboratory the larvae emerges in the beginning of June.  The L3 larva can eat up to 100 aphids [per day], and during the entire larval period can eat about 300 Glyphina aphids.  The pupal stage takes 6-9 days in July, and 8-10 days in August.    The adult appears in July and August.  In the laboratory from the last part of July the majority of the L3 larvae stop developing until the following summer.  The pupa does not overwinter as frequently as the L3 stage.  Most probably one generation per year.

Dasysyrphus tricinctus

One larvae was found among Macrosiphoniella sp. on Artemisia sp. on  July 13th 1981; it overwintered in laboratory, and the fly appeared in July the following year.

Platycheirus immarginatus

In the beginning of August on cabbage, 19 L3 larvae were found eating caterpillars of Plutella maculipennis.  In the laboratory, three larvae pupated immediately and the flies appeared at the beginning of September; the others overwintered and flies appeared in the spring.

Sphaerophoria philanthus

In central Yakutia the pupa of this species was found on spruce on May 21st, 1975.  At the end of May the adult appeared.  The pupae were also found on currant in colonies of Aphis varians, on shrubby cinquefoil (Potentilla fruticosa) feeding on A.spiraephila (during July), and on Artemisia feeding on Titanosiphon dracunculi (at the end of August).  In the laboratory the pupal stage lasted 7-8 days; adults appear in July and at the beginning of September.  Most probably there is one generation, and both larvae and pupae overwinter.

Sphaerophoria rueppellii


According to the literature, larvae feed on the aphids of many crops and trees.  In central Yakutia, we found larvae on cabbage eating young caterpillars of Plutella maculipennis, during the second part of the summer.  Interestingly at just this time, the number of caterpillars has a peak, up to 40 on each plant (mean 5-6) .  The low number of larvae of this species present on the crop was most probably due to its chemical treatment.  We tested the effect of insecticide Basudin and the microbiological drug BTB-202 against Plutella; after treatment by Basudin, not one larva was found on cabbage; after BTB we found one larva per 10 plants.  In the control experiments, there were 5-6 larvae per 10 plants.  In the laboratory, the larvae eat one caterpillar 20-22 mm long in 12-22 mins.  The adults were found on the crop in open areas on 26th July 1974 (Ammosov et al 1980), and in greenhouses at the beginning of June.  Several larvae were also found on cabbage at the end of June during 1973-76.



Larvae overwinter.  A special experiment during spring showed that they occurred in the upper part of the leaf litter, just under the plants where they were feeding on prey.

Pipiza bimaculata


Larvae occur often in colonies of Rhopalosiphum padi on chokecherry.  The larvae overwinter.  There is one generation per year.

Phytophages

[lit]

In the lab we reared three spp.

Cheilosia chrysocoma

In the roots of Cnidium, at the end of July we found third instar larvae.  Two individuals were selected for rearing.  After a month, one larva pupated, and the pupa overwintered.  The fly appeared in spring.

Cheilosia gigantea

In the beginning and middle of August, larvae of different stages were found in the roots of dock Rumex (Polygonaceae).  30 larvae were found, from 2-6 per plant.  The larvae overwinter, and pupate during the spring, and soon afterwards the adults appeared.

Eumerus strigatus

[lit]

In central Yakutia, the adults were collected from the field near onions.  It should be noted that, like Hylemyia antiqua, this species does not damage the crop according to our data.  In nature it is abundant and has one generation per year.  According to our data, the L3 larvae overwinter, but according to Bolshakov (1941) the pupae overwinter.  In the middle of May (May 17th 1978) in and near the roots of radish (Armoracia sisymbrioides) we found 72 larvae.  On July 26th of the same year we studied 32 plants, and in only 5 of them we found 24 larvae (10.7% of all larvae found).  Pupation in the lab started on May 17th, and the pupal stage lasted 17-22 days.  The first adults appeared on 8th June.  We observed that flies often fly above areas of cabbage, looking for oviposition sites;  in spite of this, during 6 years of our investigations, we found only two plants with 5-6 indivs of this sp.  In the beginning of September in 1984 during the harvest of potatoes, sometimes we found a potato filled with larvae.  Larvae of this species can often be found together with larvae of other flies, supporting the data of Bessmertnoi (1954), Zabirov (1963) and Chudinov (1965), that they can penetrate into the potatoes through the holes made by other spp.

Saprophages

[lit]

Females of Eristalis spp place their eggs between lumps of organic matter, or in the soft ground near water.  Helophilus parallelus oviposits eggs like horseflies, only on plants above the water, with the eggs in three layers forming a pyramid. Sometimes a strong wind can remove them and they fall into the water, and the eggs float.


Egg development in the lab is about 3-8 days.  Eggs of Helophilus parallelus are white, but a day or two before eclosion they turn grey. The larvae develop for 30-40 days in small puddles or in wet mud, but typically these are connected to some solid material.  According to the larval habitats, the species can be divided into two groups (Bagachanova 1986): 

(1) those with a low quantity of organic matter (Neoascia geniculata, Helophilus lineatus, Helophilus lunulatus, Eristalis nemorum, Eristalis tammensis, Eristalis rossica)  

(2)  those with a high quantity of organic matter (Eristalis abusiva, Eristalis arbustorum, Eristalis anthophorina, Arctosyrphu willingi, Helophilus hybridus, Helophilus parallelus, Orthonevra erythrogona)

During the beginning of August, sometimes the number of larvae can be so high that they cannot be counted.  For instance, in 1982 in central Yakutia, in one sample we found 1000 larvae of different stages (400 per 1 sq dm).  L3 larvae overwinter in the soil (63.4% were found between 5 and 10 cm depth below the surface).  The depth of the larval location most probably depends on the density of the substrate.  Larvae prefer soft material with a lot of decaying organic matter that produces heat during the autumn and spring.  In soft substrates, larvae can bury deep, up to 25 cms, but most of them overwinter at a depth of 8 – 20 cms.  They are located in groups, near some solid material.  Their number per sq dm near farms is about 6 – 19 individuals (max 62).  At the end of May, the larvae move closer to the surface because the substrate is warmer.  In the layer from 0 to 5 cms, their number increases and reaches 30 per sq m (misprint? for dm).  Early activation of syrphid larvae at relatively low ground temperatures (at 10 cm is about 5.6 C) is analogous to the reactivation and development of horsefly larvae in the conditions of central Yakutia (Vasyukova 1985), and most probably takes place at lower temperatures than in other parts of the country.  Sometime later after reactivation, the larvae move to drier sites for pupation in the upper part of the soil, or on the soil surface.

We investigated the dynamics of eclosion of 11 abundant species of syphids in the swamp area [an area with small hummocks]. From one hummock 25 cm in diameter there eclosed on average 115 (max 150) flies:  Fig 12 shows that the mass appearance of the most abundant species is in the beginning of June.  The first spp to appear are Eristalis abusiva, Eristalis nemorum, Neoascia geniculata and Eristalis rossica.

Below there are data on the larval development of several individual spp.

Eristalis abusiva


This is the most abundant species of the aquatic syrphids of Yakutia.  It has one generation per year, and the L3 larvae overwinter.  It is most typically met with near farms, in shallow water areas that are very rich in organic material.  In the hummocks they are not so common.  In spring after overwintering, after the substrate unfreezes, in the second half of May until the beginning of June, the larvae move to drier places and immediately pupate at an angle.  Adults usually appear at the beginning of June, but in some years with warm springs at the end of May, depending on the conditions under which the larvae have overwintered.  Females lay their eggs in soft ground near organic-rich water.  After 3-4 days the larvae eclose, and they go on to overwinter [as L3].  However, in some years some of the larvae pupate and the adult appears in the same year.

Eristalis anthophorinus


L3 larvae overwinter. There is typically one generation per year, but sometimes two.  L3 larvae and pupae were collected from May 17th until July 8th in ground rich in organic material, and also in the hummocks.  In the laboratory, the adults appear from May 21st, and in nature from end of May until the end of August.

Eristalis arbustorum


L3 larvae overwinter, and there is one generation per year.  Third instar larvae can be found in the same places as E.abusiva, but not so commonly.  They represent up to 4.8% of all flies [caught as larvae] (Table 18).  The pupal stage in laboratory conditions develops in 8-10 days, and adults appear in the end of May or begining of June.  In nature females lay their eggs in June-July in areas rich in organic material near shallow water.  The larvae eclose after 3-5 days.  Near the town of Ivanovo this species is polyvoltine (Lobanov 1958).  In western Europe in the UK (Hartley 1961) larvae of this species as well as of E.abusiva were found near water full of dung.

Eristalis nemorum


Most probably one generation. Larvae prefer the sides of shallow water and hummocks in swamps rich in organic matter.  Adults in laboratory conditions appear duing the first part of June and also in August, but in nature during all the summer, from the beginning of June to the end of August.  In the UK Hartley ...

Eristalis tammensis


The L3 overwinter, and there is one generation per year.  Pupae were found near farms in dung.  In laboratory conditions the adult flies appeared on  May 21st.  At the beginning of June 1981 we observed the egg-laying by a female near horse dung:  larvae eclosed after 5 days.  In nature the flight period is from the end of May until the end of June, very rarely extending to August.

Eristalis rossica


Larvae of this species develop mainly near the roots of grasses that grow in shallow water.  The larvae are not found in swamps.

Helophilus hybridus


Low numbers of L3 larvae were found in the forest in rotting birch stumps.  Most probably the larvae had moved to this site for pupation from their overwintering sites.  The pupal stage in the laboratory takes 7-8 days, and the adults appear in the end of June or the beginning of July.  According to the literature (Hartley )....

Helophilus lineatus


Only one larva was found in the middle of May in the ground enriched with dung.  It soon pupated, and emerged after 12 days.  We saw also the emergence of adult flies from the hummocks.  Literature data (Hartley)...

Helophilus lunulatus


After the winter, L3 larvae were found in hummocks.  Lit (Hartley)...

Helophilus parallelus


One generation per year.  We saw oviposition from 13-24th June 1981 near Megino-Aldun.  Many eggs were found on plants near shallow water that was enriched with organic matter.  Eggs were placed on the upper surface of the leaves in three layers; in each egg batch there were 241 (9-326) eggs.  If we put them into the water, they float.  In laboratory conditions the eggs take 3-8 days to develop; one day before the appearance of the larvae the eggs turn grey.  The larvae develop for 30-40 days, and then pupate; 8-10 days afterwards the emergence of the adults starts.  However, most L2 and L3 larvae overwinter.

Table 18

(number/%)


Place
Near the water, close to a farm
Near the water, close to a farm
Near the side of a pool (under dung)
Shallow water
Hummocks in swamp with dung


Date 
17.v-8.vii.78
18.v.79
77
22.vii-1.viii.82
31.v-14.vi.83


Total no. of larvae
322
79
-
1833
-

Number of adult flies emerged
Eristalis abusiva
115
22
-
76
104


E. arbustorum
7
4
-
16
26


E. tammensis
5
7
-
-
9


E. anthophorinus
5
-
22
-
3


E. nemorum
-
-
-
28
143


E. rossica
-
-
-
-
112


Arctosyrphus willingi
11
-
5
-
90


Helophilus lineatus
1
-
-
-
31


H. lunulatus
-
-
-
-
4


Neascia geniculata
-
-
-
-
625


Total
144
33
27
120
1147

Arctosyrphus willingii


L3 larvae overwinter, and there is one generation per year. Third instar larvae were found near shallow water in ground enriched with organic matter, and also in the ground near the roots of grasses, and in dung.  In 1978, near the farm, larvae of this species constituted 7.6% of all flies sampled [as larvae].  In nature, pupae were found at the end of May and beginning of June.  In the laboratory the pupal stage lasted 9-10 days, and the adults eclosed from May 21st until June 11th.  The female oviposits into the ground near grass roots in the middle of June.

Orthonevra erythrogona


Only one larvae [pupa?] of this species was found at the end of May in water near the farm, from which in the middle of June a female appeared.

Neoascia geniculata


The mass emergence of adults of this species was observed from the hummocks in the beginning of June (Fig 12).

Xylophages

According to the specialization by food and habitat, these syrphids can be subdivided into three groups (Averensky & Bagachanova 1986):

1.  Saproxylophages – only one species, Microdon latifrons, develops in ant nests

2.  Xylomycetophages – Temnostoma apiforme, Brachyopa dorsata, Chalcosyrphus nitidus.  The main food is the sap of trees, and by some fungi (Mamaev 1966, Krivosheina 1974b, 1975a).

3.  Saprophleophages – (Chalcosyrphus nemorum, C. nigripes, C. piger, Xylota coeruleiventris, Myathropa florea) – develop in the soft bast/phloem.

Most of the larvae found (except Microdon latifrons, Temnostoma apiforme, Brachyopa dorsata, Chalcosyrphus nemorum) were under the bark, deeper in the tree where there are no holes of other insects.  It should be noted that the number of these xylobionts recorded as adults is low.  The dry climate of central Yakutia probably restricts their reproduction, because relative humidity conditions need to be high.  At the same time these species among other xylophilic insects without question participate in the degradation process of the wood.  During the first stages of degradation (the “scolytid” and “cerambycid” stages: Mamaev 1960), seven species of hoverfly appear in the wood (Brachyopa dorsata, Myathropa florea, Chalcosyrphus nigripes, C. nemorum, C. nitidus, C. piger, Xylota coeruleiventris), but the active role in wood degradation is provided by Temnostoma apiforme, which develops in birch and during the “lucanid” stage of degradation.  During the “formicid” stage, a low number of the larvae of Microdon latifrons can be found.  

Below are the data on the individual xylobiont species in Yakutia.

Microdon latifrons


Larvae were found in the end of June and in July in the nests of Formica fusca and F.uralensis Ruzky in old larch stumps, and in the fallen trunks of birch near water.  We studied the development of the larvae in the laboratory together with Formica fusca; however, larvae did not eat the ants.  Larvae overwintered and pupated in spring.  In nature the adults can be found from the end of May to the middle of July, with mass flights occuring during the middle of June. Most probably there is one generation per year.  A species typical of the area.


There is no mention of this species in the literature.  It is known that other species of this group develop in the nests of ants living in the ground (Breen 1977, Lopez & Bonaric 1977).  Heiss (1938) .... and Duffield (1981) .....

Chalcosyrphus nemorum


Larvae were found in mid-May under the bark of larch stumps, and under the bark of a larch that was partially in the water.  The pupal stage develops in the lab in 8-9 days, and the adult appears in June-July.  In nature adult flies appear also in June, very rarely at the beginning of July.  One generation per year. Typical.


According to the data of Krivosheina & Mamaev (1967), these larvae develop under the bark of trees:  aspen, birch, elm.

Chalcosyrphus nigripes


A small number of larvae were found in early and mid-July under the bark of larch, both of the stump and the trunk.  In the laboratory flies appear in April from overwintered larvae.  In nature, these syrphids fly from the end of May until mid-July, more abundant in June.  There is one generation per year.  The species has a low abundance in central Yakutia.  In southern and southwestern Yakutia, this is a typical species.  There are no literature data.

Chalcosyrphus nitidus


Larvae of different stages were found fom the end of May to the middle of August in the bast (phloem) of the trunks of pine and larch.  Adults in nature are at low abundance, from mid-June until July but only rarely.  There is one generation per year.  According to the literature (Krivosheina & Mamaev 1967, Mamaev 1972a, 1974, Krivosheina 1974b), this species develops in the holes caused by other xylophages in the following trees: Dolin elm, yellow (Betula lutea) and Manchurian white birch (Betula mandschurica), Amur linden (Tilia amurensis), and Volosistoi alder (Alnus sp?).

Chalcosyrphus piger


Small colonies of 10-17 larvae were found in the bast of young trunks of pine and larch lying in water, and also in the stumps.  L3 larvae overwinter under the bark.  In the laboratory the pupal stage takes 12-13 days. In central Yakutia adult flies occur in July, in the south in August.  Low abundance.  According to Mamaev (1972b), larvae occur in very wet trunks of cedar. Larvae can be found in the empty holes of other insects.

Xylota coeruleiventris


One L3 larvae was found at the end of May under the bark of an old larch stump.  In the laboratory it pupated at the end of May, and after 6 days the adults emerged.  In nature adults fly in July.  There is one generation per year.  According to the literature (Krivosheina 1975c), larvae develop under the bark or in wood in the last stage of degradation, feeding on sap-soaked substrate.

Temnostoma apiforme


Young larvae were found in the middle of June, L2 and L3 in July, in old trunks of birch in water.  Larvae can make holes in the heartwood deep in the tree, even in very hard wood.  Larvae can reach 12-13 mm in length (Krivosheina & Mamaev 1962); their holes are easily detectable because of their dark colouring.  On the damaged parts of the tree, the number of holes may be up to 22 per 10 sq dm (Averensky 1987).  Most probably such a large density may be due to the reuse of the tree over several years.  In the laboratory the insect pupates at the beginning of August;  in nature adults fly from the middle of June until end of July, very rarely at the begining of Aug.  A female found at the end of June produced in the laboratory 40eggs over 2 days, and larvae eclosed after 9 days.  Larval development in Yakutia continues over two years.  This notion is supported by the fact that one can find both larvae of different stages and pupae at the same time.  A typical species in central Yakutia.  In the european part of USSR this species develops in the stumps of lime trees (Krivosheina & Mamaev 1967).

Brachyopa dorsata


Larvae were found in soft birch trees, in empty holes of Elateroides dermestoides.  Young larvae can be found in the bast, and feed on the sap produced in response to the holes.  For pupation, they go back under the bark.  In nature adults typically fly in the first part of June, not so often in May or July.  A typical species for central Yakutia, with one generation per year.  In the Primorsky region this species is also in poplar, “chozeniyu”, ash, Manchurian walnut (Juglans mandschurica), and Maakian elm (Ulmus sp?) (Krivosheina 1974a, 1975a,b,c).

Myiatropa florea


In southern Yakutia, larvae of different stages were found from July 20th to Aug 10th in the bast of pine trunks lying in water.  The adults were not found, but Shtakelberg (1958a) recorded it for Yakutia.

Key to aquatic larvae and puparia

1(12)
Pupae larger than 12-14 mm; on dorsal surface usually a dark band in the middle

2(9)
Dorsal surface with more or less pronounced wide dark band in the middle

3(4)
Pupa flattened, off-white.  Dorsal band well pronounced.  Length of the front surface of the larval anterior spiracles (in the puparium) is 2.5 - 3 times greater than width; traces of stigmata are not pronounced, located around the margin of the front surface, on the lower and upper parts, typically black and shiny (Fig 13a,b).  Shape of pupal spiracles as in Fig 13c,d.


................................................................................................................ Arctosyrphus willingi
4(3)
Pupa not flattened, oval, grey.  Dark dorsal band not very pronounced.

5(8)
Larval anterior spiracles twice as long as wide.  Traces of stigmata pronounced, located around the front surface for only ¾ of the circumference, and raised slightly.

6(7)
Length of larval anterior spiracles almost twice the width; spiracles have a lateral protrusion where the traces of the stigmata disappear (Fig 14a).  The shape of the pupal spiracles as in Fig 14b.  .............................................................................................. Eristalis anthophorina
7(6)
Length of larval anterior spiracles 3 – 3.5 times the width.  Lateral protrusion absent (Fig 15a,b). Shape of pupal spiracles as in Fig 15c.  ........................................ Eristalis nemorum
8(5)
Larval anterior spiracles oval, length 1.5 – 1.7 times the width, traces of stigmata practically all around the margin (Fig 16a,b).  Shape of pupal spiracles as in Fig 16c. ..........................


.................................................................................................................. Eristalis tammensis
9(2)
Dorsal surface without dark band

10(11)
Larval anterior spiracles elongated (Fig 17a – side view), two or more times longer than wide; traces of stigmata well pronounced laterally and slightly raised, and on the other side slightly depressed into the suface; distal tip rounded.  Shape of pupal spiracles as in Fig 17b.  


................................................................................................................. Helophilus hybridus
11(10)
Larval anterior spiracles short, only 1.5 - 2 times longer than wide (Fig 18b); traces of stigmata laterally less pronounced or absent, and flat; flat also on the other side (Fig 18a); distal end from the front side is flat (Fig 18 b,c,d).  Shape of pupal spiracles as in Fig 18e.


...............................................................................................................  Helophilus parallelus
12(1)
Pupa smaller, 7 - 11 mm, without dark band dorsally.

13(14)
Pupa not very wide (3 - 3.6 mm). Pupal spiracles 10 times or more longer than wide, shape like in Fig 19a).  Larval anterior spiracles black and shiny, also elongated, narrow and straight, like those of the pupa (Fig 19b).  ........................................... Helophilus (Anasimyia) lineatus
14(13)
Pupa wide (3.8-4.5 mm).  Pupal spiracles shorter, not more than 10 times longer than wide, top part more or less ribbed (Fig 20a).  Larval anterior spiracles light brown, not so long and wider (Fig 20b,c,d); angled from one side. ............................. Eristalis abusiva & arbustorum
We found the previously unknown larvae of  the Siberian species Arctosyrphus willingi.  Below is the description of the L3 larva.


Length 10-12 mm, cylindrical.  Last two segments narrowed greatly, merging with the long telescopic prp. The secondary segmentation is pronounced, and as a result the dorsal surface is wrinkled.  Laterally there are two long folds, which smoothly disappear towards the front near the thorax.  Of these two folds the dorsoventral fold is more pronounced than the ventrolateral fold.  There are also transverse folds between the segments of the abdomen.  The larva is light coloured, not dark.  the dorsal side of the abdominal segments with one continuous wide black band, with wavy sides.  At the sides and below the mouth apparatus (looked at from the front), there are long light-coloured setae.  Continuously distributed over the entire body are small backwards-directed black tubercles, which are sparse on the first thoracic segment, very short and shiny; but on the second and third thoracic segments they become a bit longer and more frequent.  At the top of the folds of the dorsal surface there are some backwardly directed setae that are long (3x longer than the tubercles), semi-adpressed (angled at 45 degrees), mainly black but golden at the tip.  Due to the convergence of the black tubercles, the creases of both transverse and longitudinal folds become dark, and these black sections at the sides form two longitudinal stripes, and several transverse stripes.  These stripes are not very pronounced.  The vestiture at the sides of the distal segments of the abdomen and of the prp is of moderate length and white.  At the dorsal surface of the 7th and 8th abdominal segments, there are three longitudinal lines of setae, again semi-prone, of moderate length, and golden.  The setae on the sensilla are light in colour, narrow, and difficult to find.  The papillae of the prolegs of the middle thoracic segments are large, with about 60 crochets occupying 2/3 of the surface.  The length of crochets decreases (Fig 13 e,f).  The shape of crochets from the first abdominal segment is shown in Fig 13 g.  The papillae of the 6th abdominal segment are sunken (“placed inside”), with smaller crochets.


There are systematic differences from other larvae of Helophilus.  The dark dorsal band is well pronounced (Fig 13 h), and the position of the stigmata of the anterior spiracles is different. The shape of the larval spiracles remains the same in the pupa (Fig 13a,b).
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