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Fig. 1. Scheme of the investigated region and the ecosystems from which the material was gathered.

that is characterized by less rainfall during the spring and summer months in comparison with that of

autumn and winter.

A certain difference between the Kyustendil are and the other studied areas is noted in accordance

with the species composition of the natural grass ecosystems. The grass communities in the ecosystems

studied in the areas of Trun, Breznik, Divlya, Pernik and Dupnitsa are composed of xeromesophytic

and xerothermic grass formations of Agrostis capiUaris, Festuca valesiaca, Feshica stojanovü, Chrysopogon

grylli and others. The grass ecosystem studied in the area of Kyustendil is a mesophytic grass formation

of Poa silvicola (Bondev 1991).

Results and discussion

As a result of the investigation, 22 species of syrphid flies were noted in 1990 and 18 species in 1991.

The total number of recorded species is 26. 15 of them belong to subfamily Syrphinae and 11 species

to subfamily Milesiinae. Together with the 6 species found by Nedjalkov (1912), the 6 species recorded

by Drenski (1934), and the 24 species recorded by Markova the number of syrphid fly species reported

for this part of Bulgaria is 36. Four species are new for the syrphid fauna in this region. They are marked
with an asterix in the list below. For each species the numbers of the individuals per 1 ha are given in

brackets behind the coUection date. The recorded species are arranged after the Classification of

Vockeroth (for subfamily Syrphinae) and of Thompson & Hippa (for subfamily Milesiinae) after Peck

(1988):
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1. Dasysyrphus lunulatus (Meigen, 1822)*

Breznik (8/28/1990: 67).

2. Episyrphus balteatus (De Geer, 1776)

Trun (5/25, 8/28/1990: 67, 133 and 6/1, 8/3/1991: 100, 100); Breznik (5/25/1990: 67 and 6/1/1991:

133); Kyustendil (5/26/1990: 67 and 6/2, 8/4/1991: 133, 33).

3. Metasyrphus corolne (Fabricius, 1794)

Breznik (5/25, 8/28, 10/1/1990: 67, 133, 67 and 6/1, 8/3/1991: 33, 200); Divlya (8/27, 10/2/1990:

133, 200 and 8/3, 10/5/1991: 200, 100); Pernik (8/26/1990: 67 and 8/4/1991: 67); Kyustendil

(8/30/1990: 267 and 6/2, 8/4/1991: 100, 100); Dupnitsa (8/25/1990: 133 and 6/2, 8/4, 10/6/1991:

33, 33, 33).

4. Metasyrphus latifasciattis (Macquart, 1829)

Breznik (8/28/1990: 67).

5. Metasyrphus luniger (Meigen, 1822)

Kyustendil (9/27/1990: 67 and 8/4/1991: 33).

6. Sphaerophoria philauthus (Meigen, 1822)

Dupnitsa (8/4/1991: 33).

7. Sphaerophoria rueppelli (Wiedemann, 1830)

Breznik (5/25/1990: 67); Divlya (8/27/1990: 67); Kyustendil (8/30/1990: 67 and 8/4/1991: 33).

8. Sphaerophoria scripta (Linnaeus, 1758)

Trun (5/25, 8/25, 10/1/1990: 200, 267, 400 and 6/1, 8/3, 10/5/1991: 233, 100, 200); Breznik (5/25,

8/28, 10/1/1990: 667, 200, 133 and 6/1, 8/3, 10/5/1991: 433, 233, 167); Divlya (5/28, 8127,

10/2/1990: 200, 33, 133 and 6/1, 8/3, 10/5/1991: 167, 133, 67); Pernik (5/25/1990: 133 and 6/2, 8/4,

10/6/1991: 67, 167, 33); Kyustendil (8/30, 9/27/1990: 67, 67 and 6/2, 8/4, 10/6/1991: 100, 100, 33);

Dupnitsa (5/27, 8/25/1990: 200, 267 and 6/2, 8/4/1991: 167, 67).

9. Syrphus vitripennis Meigen, 1822

Kyustendil (8/4/1991: 33).

10. Melanostoma mellinum (Linnaeus, 1758)

Trun (5/25, 8/28/1990: 133, 67 and 6/1, 8/3, 10/5/1991: 100, 100, 33); Breznik (5/25, 8/28,

10/1/1990: 200, 200, 67 and 6/1, 8/3, 10/5/1991: 100, 133, 133); Divlya (5/28/1990: 67 and 6/1, 8/3,

10/5/1991: 67, 33, 67); Pernik (8/26, 9/30/1990: 67, 67 and 6/2, 8/4, 10/6/1991: 33, 67, 33);

Kyustendil (9/27/1990: 67 and 6/2, 8/4, 10/6/1991: 67, 100, 167); Dupnitsa (5/27/1990: 133 and

6/2, 8/4, 10/6/1991: 100, 33, 67).

11. Platycheirus angustatus (Zetterstedt, 1843)*

Breznik (8/28/1990: 67).

12. Platycheirus immarginatus (Zetterstedt, 1849)

Trun (8/28, 10/1/1990: 67, 67 and 10/5/1991: 67); Breznik (5/28/1990: 133 and 6/1, 8/3/1991:

100, 67).

13. Platycheirus podagratus (Zetterstedt, 1838)

Kyustendil (8/30/1990: 67).

14. Paragus tibialis (Fallen, 1817)

Trun (10/1/1990: 67 and 8/3/1991: 33); Breznik (10/1/1990: 267 and 6/1, 8/3, 10/5/1991: 33, 67,

167); Divlya (8/27/1990: 67 and 6/4, 8/3/1991: 133, 67); Pernik (8/4/1991: 33); Kyustendil

(5/26/1990: 67).

15. Paragus bicolor (Fabricius, 1794)

Breznik (5/25, 8/28/1990: 67, 67 and 6/1, 8/3/1991: 100, 33); Divlya (8/27/1990: 67 and 8/3/1991:

33).

16. Pipizella virens (Fabricius, 1805)*

Breznik (5/25/1990: 67).
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Fig. 3. Syrphid flies density in the investigated ecosystems. Vertical bars indicate 95 %, confidence intervals for

arithmetic means. 1. Trun; 2. Breznik; 3. Divlya; 4. Pernik; 5. Kyustendil; 6. Dupnitsa.

In the different ecosystems the species number varies from 6 to 17 in 1990 and from 6 to 11 in 1991. For

the whole investigation period the maximum species number is found in the ecosystem of Breznik, i.e.

17. The smallest number is that of the species estabUshed in the ecosystem of Trun and Pernik, i.e.

7 species in each of them. hi the ecosystem of Kyustendil the species number is 13, in that of Dupnitsa 9,

and in the ecosystem of Divlya 8.

It becomes clear that the most frequent species in the region studied in 1990 are S. scripta and

M. mellinum. They are found in all ecosystems and in each sampling period. The same species in the

region plus S. pipiens were established as constantly permanent only in 1991. Permanent species, i.e.

species with frequency over 50 % of the ecosystems in both years of the investigation are M. corollae

and P. tibialis. The rest of the species has a lower degree of frequency. In 1990 8 species are accessory

and 9 species accidental; in 1991 6 species are accessory and 7 species accidental.

The differences among the species spectra of the syrphid flies in the examined ecosystems should

be considered as a result of various frequency of the species. The taxonomic Community of the syrphid

complexes is, within similar limits, varying from 23 to 63 % in 1990 and from 29 to 70 % in 1991 (Fig. 2).

The similarity is middle in both years in most complexes. The complex in the ecosystem of Kyustendil,

however is outstanding, because its taxonomic similarity with the other complexes is very low. In 1990

the taxonomic similarity of this complex varied from 23 to 42 % and in 1991 from 29 to 38 %.

The average density of the syrphid flies in the examined ecosystems presented during the time of

study is given in Fig. 3. In 1990 the density of the syrphid flies is within the limits of 244 ± 75 ind./ha

to 1.133 ± 128 ind./ha, and in 1991 from 253 ± 60 md./ha to 811 ± 101 ind./ha. During the whole

investigation period the density in the ecosystem of Breznik is the highest and reliably larger (2-3 x in

1990 and 1.6-3.2 x in 1991) than that of the rest of the ecosystems. The density in the ecosystem of Trun

is the second in 1990, but in 1991 the second is that in the ecosystem of Dvipnitsa. The density in these

ecosystems is reliably larger with the exception of Pernik. The differences in the density of the rest of

the ecosystems are statistically negligible. In both years the density of the ecosystem of Pernik is proved

to be the lowest. The same is also established for most of the agroecosystems studied by Pernik

(Markova 1995).

A difference among the syrphid complexes in the various ecosystems is observed in accordance

with the density of the populations of the species (Fig. 4). In 1990 the similarity among the different

complexes according to population density is within the limits of 16 to 41 % as in 9 of the variants it

is middle and in 6 of them low. In 1991 it varies from 26 to 46 % and is middle in all variants.

The number of the dominant species, i.e. the species with relative number > 10 % is from 2 to 5 in

the different ecosystems. Generally 9 species appear to be dominant, namely: E. balteatus, M. corollae,

S. scripta, M. mellinum, P. tibialis, E. strigatiis, E. arbustoriim, C. viduata and S. pipiens. However, only a

part of the main species has a considerable relative part from the total number of all individuals. In 1990

these are 3 species, i.e. 54.1 % from all individuals. S. scripta has the biggest relative significance: 32.7 %,
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An idea about the Status of the syrphid cenoses in the different ecosystems is also presented by the

Integration index of Vainshtein. Summarizing the indexes for quantitative and qualitative similarity

among the syrphid complexes it can be said that the index of Vainshtein varies from 4 to 24 % in 1990

in 1991 it is slightly higher and varies from 10 to 32 %. The extraordinary Status of the complex in the

ecosystem at Kyustendil is clearly seen especially considering the graphic expression of the biocenotic

similarity shown in Fig. 5 with the help of Cluster analysis. This determination is due to the climatic

characteristics and the differences of the species composition of the natural grass ecosystem in the area

of Kyustendil which affects directly and indirectly the qualitative indexes of the syrphid cenoses.

Considering the type of nutrition, the most recorded species belong to the group of the zoophages:

16 species. The saprophages are represented by e and the phytophages by only 2 species. The zoophag-

es are 73 % of all individuals, the saprophages 26 %, and the phytophages only 1 %. S. scripta and
M. mellimim predominate in the complex of zoophages and S. pipiens in the complex of saprophages

mostly distributed in the region of investigation.
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