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The Dipterans (Insecta: Diptera) of the Vitosha Mountain

Abstract.

Zdravko Hubenov

A total of 1272 two-winged species that belong to 58 families has been reported from theVitosha Mt. The Tachinidae (208
species or 16.3%) and Cecidomyiidae (138 species or 10.8%) are the most numerous. The greatest number of species has
been found in the mesophylic and xeromesophylic mixed forests belt (707 species or 55.6%) and in the northern part of
the mountain (645 species or 50.7%). The established species belong to 83 areographical categories. The dipterous fauna
can be divided into two main groups: 1) species with Mediterranean type of distribution (53 species or 4.2%) — more
thermophilic and distributed mainly in the southern parts of the Palaearctic; seven species of southern type, distributed
in the Palaearctic and beyond it, can be formally related to this group as well; 2) species with Palaearctic and Eurosiberian
type of distribution (1219 species or 95.8%) — more cold-resistant and widely distributed in the Palaearctic; 247 species
of northern type, distributed in the Palaearctic and beyond it, can be formally related to this group as well. The endemic
species are 15 (1.2%). The distribution of the species according to the zoogeographical categories in the vegetation belts
and the distribution of the zoogeographical categories in each belt are considered. The dipteran fauna of the Vitosha Mt.
is compared to this of the Rila and Pirin Mountains.
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Introduction

The accumulated knowledge of the ani-
mal world and the large number of studies on the
Vitosha Mt. are related to the proximity of the capital
of Sofia, the largest and old natural science centers
in the country, the good attendance by foreign and
Bulgarian zoologists and its popularity as a tourist
site. The long-standing research on the fauna of the
mountain and its surroundings allows Vitosha Mt. to
be considered the best-studied Bulgarian mountain.

The studies on Diptera of the Vitosha Mt. be-
gan 112 years ago. The first data were reported
by Kovachev (1905), Nedelkov (1910, 1912) and
Vimmer (1916). Between the two world wars the
works of Komarek & Vimmer (1921, 1922, 1934),
Enderlein (1924, 1936), Konsuloff & Paspalev
(1925), Tschorbadjiew (1925, 1933), Drensky (1929,
1931, 1934, 1939a, 1939b, 1943), Szilady (1934),
Zilahi (1934), Dimitrov (1935), Jacentkovsky (1936,
1937, 1939), Drenowsky (1937, 1939) and Buhr
(1941) were published. After the World War II,
the first work about Vitosha Mt., was published by
Buresch (1953). Then significant number of articles
related to dipterans of the Vitosha Mt., including ap-

plied entomological works as well, were published
(Mannheims 1954; Buresch & Lazarov 1956; Drensky
1957, 1958; Moucha & Chvala 1961; Naidenov 1962;
Bankowska 1964, 1967a, 1967b; Hradsky & Moucha
1964, 1967; Lavcéiev 1964a, 1964b, 1965a, 1965b,
1966, 2003; Lavcéiev & Nestorova 1967; Beshovski
1977a, 1978, 1982, 1984, 1985, 1994, 1995, 1998a,
1898b, 2001, 2004a, 2008, 2009, 2012, 2013a, 2013b;
Chvéala 1977, 1983; Hubenov 1977, 1980, 1982,
1983, 1990; Lavchiev et al., 1977; Lehrer 1977;
Beiger 1979; Trenchev 1980a, 1980b, 1980c, 1980d;
Krzeminski 1984; Mendl 1986; Dimitrova 1987,
1990, 1992; Krzeminski & Stary 1989; Michailova
1989; Ziegler 1989; Beshovski & Dimitrova 1990;
Povolny & Verves 1990; Bheschovski & Minkova
1991; Bozkov 1991; Skuhrava et al. 1991; Mamaev
& Dimitrova 1992, 1998; Mohrig Dimitrova 1992,
1993; Mohrig et al. 1992; Dimitrova & Mamaev 1993;
Dimitrova & Mohrig 1993; Stary & Krzeminski 1993;
Beshovski et al. 1995; Dzhambazov 1995; Beschovski
& Manassieva 1995; Beshovski & Langourov
1997; Hollmann-Schirrmacher 1998; Beshovski
& Zatwarnicki 2000, 2001a, 2001b, 2002, 2004;
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Cern)'l & Merz 2006; Langourov 2009; Bechev 2010;
Zaemdzhikova2012,2015; Doychevetal. 2016; Zielke
2016). Hydrobiological (Valkanov 1941; Arndt 1943;
Russev 1961; Dimitrov 1963; Kovachev 1973, 1976,
1990) and biospeleological (Hazelton 1970; Beron
1994, 2006, 2015; Langourov 2001b; Langourov et al.
2014) studies have a faunistic contribution.

Some of the faunistic data are reports that are
not related to Vitosha Mt. and concern separated
groups of dipterans. The previous Vitosha Nature
Park management plan (2005-2014) includes 13
species of rare dipterans. In the current management
plan (2014-2024), Diptera is not considered. There
are more systematic studies on the families of
Sciaridae, Simuliidae, Syrphidae, Chloropidae,
Muscidae and Tachinidae. The most complete are
the studies on Cecidomyiidae (Dimitrova 1989) and
Phoridae (Langurov 2001a), which are dissertation
works. Review papers on the dipteran fauna of the
Vitosha Mt. are lacking.

The aim of the work is to present the fauna,
distribution, distribution according to the vegeta-
tion belts, zoogeography and study on Diptera of the
Vitosha Mt.

Materials and Methods

Vitosha Mt. is situated in the South-West
Bulgaria and belongs to the Plana-Zavalska
Mountain range of the Kraishte-Srednogorie
District (Ivanov 1966, Vulkov et al. 1986,
Kovachki & Petrushev 2007, Nikolov et al. 2013,
Stoyanov 2014). Itis surrounded by the Sofia (550
m a.s.l.), Pernik (750 m a.s.l.) and Samokov (950
m a.s.l.) Basins and the Lozenska, Plana, Verila,
Golo Bardo and Lyulin Mountains. To the north
and north-east the border of the Vitosha Mt. runs
along the Vladayska River, the horizontals of 800
m a.s.l. above Knyazhevo and Boyana and 900-
950 m a.s.l. above Dragalevtsi and Simeonovo,
crossing the Bistritsa Village. To the east and
south-east it follows the 1050 m a.s.l. horizon-
tal, passes over the Zheleznitsa Village, through
the Egulo-Palakariya Col (1195 m a.s.l) and
along the 1100 m a.s.l. horizontal reaches above
Yarlovo Village. To the south and south-west
the border runs south of the Boga Glava Peak,
through the Buko-Preslap Col (1090 m a.s.l.),
follows the Dobri Dol River, the Klisurata River,
crosses the Bosnek Col (935 m a.s.l.), reaches
the Struma River near the Bosnek Village and
continues to the Studena Reservoir. To the west
and north-west it crosses the Matnitsa River

between the horizontals 800-850 m a.s.l., runs
west from the villages of Kladnitsa, Rudartsi
and Marchaevo and through the Vladaya Col
(860 m a.s.l.) reaches the Vladaya River near
the Vladaya Village (Georgiev & Ugarov 1958,
Yordanov 1977, Chucheva et al. 1983, Yosifov
1983, Kovachki & Petrushev 2007, Nikolov et al.
2013, Stoyanov 2014). The distance between the
most northern and the most southern points of
the Vitosha Mt. is 23 km, and between the most
western and the most eastern points - 19 km.
The average altitude of the mountain is 1500 m
a.s.l, the lowest parts are above the Knyazhevo
and Boyana neighborhoods (about 800 m a.s.l.),
and the highest parts — at Cherni Vrah Peak
(2290 m a.s.l.). The total area of the Vitosha Mt.
is 278 km? - 0.25% of the Bulgarian territory
(Mishev 1969, Minchev et al., 1980, Nikolov et
al. 2013).

Vitosha Mt. is divided into four parts:
North (Kamendelski) - between the valleys
of the Vladayska and Dalboka Rivers; East
(Kupenski) — between the Dalboka and Kurtova
Rivers; South (Vetrensko-Bosneshki) - be-
tween the Kurtova and Matnitsa Rivers; North-
west (Selimishki) - between the Matnitsa
and Vladayska Rivers (Georgiev & Ugarov
1958; Georgiev 1960, 1965; Filizov et al. 1969;
Boyadzhiev 1971; Yosifov 1983; Kovachki &
Petrushev 2009; Nikolov et al. 2013; Stoyanov
2014). Vitosha Mt. represents a silicate massif
consisting essentially of syenites. In the Bosnek
section of the southern part (composed of car-
bonate rocks) karst forms are developed. The
mountain belongs to the European Continental
climatic region and the territory over 1000 m
a.s.l. isincluded in the Mountain climatic region.
According to the climatic vertical gradient three
climatic zones are outlined (Sabev & Stanev 1959;
Hristov 1959; Tichkov 1976, 1982; Stanev 1991;
Stoyanov 2014). Vitosha Mt. has significant water
resources — springs, fens, streams and rivers. The
mountain belongs to the Illyrian Province of the
European deciduous forest area. The vegetation
is differentiated in a system of four vegetation
zones (Bondev et al. 1973; Bondev 1982, 1991,
1997, 2002; Velchev et al. 1982, 1989; Velchev
1997, 2002; Gachev 2014): 1) Xeromesophylic
and mesophylic mixed (oak-hornbeam) for-
ests (it is lacking in the eastern part) — up to
1100-1400 m a.sl. (average 1270 m a.s.l); 2)
Beech forests — up to 1400-1840 m a.s.l. (aver-
age 1650 m a.s.l); 3) Coniferous forests (it is
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lacking in the southern part) — up to 1700-2050
m a.s.l. (average to 1870 m a.s.l.); 4) Subalpine
vegetation — above the upper boundary of the
forest (above 1900 m a.s.l.). Under the human
impact the natural boundaries between these
belts are destroyed. Vitosha Mt. belongs to the
Rila-Rhodope Zoogeographical Region and has
an Eurosiberian faunistic character (Georgiev
1982, 2002). The mountain is rich in endemics
(148), relicts (85) and rare species (351) and
includes about 28% of the known Bulgarian
terrestrial species (Hubenov 2008, 2014).

The territory of the Vitosha Nature Park in-
cludes 270.79 km?* with the reserves Bistrishko
Branishte (10.61 km?) and Torfeno Branishte
(7.83 km?). The mountain is a part of the
European ecological network Natura 2000 -
Vitosha protected area, where 32 types of natural
habitats are protected (Gussev et al. 2005). The
protected areas cover 97% of the total area of the
mountain.

The material from the Vitosha Mt. has been
collected after 1890 and is collected from 256 lo-
calities (Table 1). The main part of it is stored in
the National Museum of Natural History and the
Institute of Biodiversity and Ecosystem Research
(the former Institute of Zoology). All species,
reported from Vitosha Mt., are included. Some
collectors did not give accurate localities and
indicated only the Vitosha Mt. (for 366 species,
of which 236 are single reports). In some hyd-
robiological works (Kovachev 1990) the locali-
ties are presented too generalized (for the whole
mountain). For a number of widespread and
numerous species the authors did not give the
localities and mentioned they occur everywhere.
Such species are included in the review only
if they are reported from the Vitosha Mt. A
number of foreign entomologists have published
materials from Bulgaria, containing data about
Vitosha Mt.

For each species are given: a recent sci-
entific name, distribution on the territory of
the Vitosha Mt., altitude at which it is estab-
lished, the vegetation belts it inhabits parts of
the mountain in which it is found, areographi-
cal characteristics and references (Table 3).
To compare the fauna in the different parts of
the mountain, Czekanowski-Dice-Sorensen
coefficient of similarity was used. The clas-
sification of the areas is based on the works of
Kryzhanovsky (1965, 1976, 2002), de Lattin
(1967), Malicky et al. (1983), Gorodkov (1984)

and Vigna Taglianti et al. (1999)". The areo-
graphical categorisation of the species is based
on the available literature and recent electronic
issues. Zoogeographical analysis for the species
categorisation was used. This method allows
obtaining data information about species com-
plexes with different zoogeographical character
based on the published data regarding species
distribution and results of the faunistic research.
These complexes contain zoogeographical
information about the taxonomic groups
which, combined with the origin of the ranges,
determines the zoogeographical character of the
fauna. The distribution of the species according
to the zoogeographical categories in the dif-
ferent vegetation belts and the distribution of
the zoogeographical categories in each belt are
scrutinised (Table 4). The dipteran fauna is
compared to that of the Pirin and Rila Mountains
(Tables 2, 4).

Abbreviations used: ® — presence of the species in the
corresponding vegetation belt, ¢ — presence of the species in the
corresponding part of the Vitosha Mt., ? - uncertain data or lack of
data, +++ - species, reported for the first time and localities, from
which species are reported for the first time, am - Arctomontane,
atm - Afrotropical-Mediterranean, ba - Boreoalpine, ban -
Balkan-Anatolian, bm - Boreomontane, cee — Central and East
European, cse — Central and South European, csean — Central
and South European-Anatolian, csee — Central and South-east
European, cseean — Central and South-east European-Anatolian,
cseeit — Central and South-east European-Iran-Turanian, cseel
- Central and South-east European-Lebanonian, cseit — Central
and South European-Iran-Turanian, csena - Central and
South European-North African, des - Disjunct Eurosiberian,
dp - Disjunct Palaearctic, dpo - Disjunct Palaearctic-Oriental,
e — European, ean - European-Anatolian, eanit — European-
Anatolian-Iran-Turanian, eanna — European-Anatolian-North
African, Eb - Balkan endemic, Ebg - Bulgarian endemic, Ebs
- Balkan subendemic, eca — European-Central Asian, ee — East
European, eeca — East European-Central Asian, eit - European-
Iran-Turanian, em - East Mediterranean, ena - European-
North African, Er - Regional endemic, esanca — Eurosiberian-
Anatolian-Central Asian, esca — Eurosiberian-Central Asian, ess
- European and South Siberian, eswa — European-South-west
Asian, et — European-Turanian, ewca — European-West Central
Asian, h - Holarctic, h* - species introduced in North America,
ha - Holarctic-Australian, hat — Holarctic-Afrotropical, hata -
Holarctic-Afrotropical-Australian, hn - Holarctic-Neotropical,
hna - Holarctic-Neotropical-Australian, hnat - Holarctic-
Neotropical-Afrotropical, hno -  Holarctic-Neotropical-
Oriental, ho - Holarctic-Oriental, hoa - Holarctic-Oriental-
Australian, hoes — Holoeurosiberian, hom — Holomediterranean,
hop - Holopalaearctic, hpt - Holarctic-Paleotropical, hpta
- Holarctic-Paleotropical-Australian, hptn - Holarctic-
Paleotropical-Neotropical, i - introduced species (immigrants),

! The inversion of the nomenclature of the ranges and the border
between the West and East Palaearctic along the Ural Mts. of
Vigna Taglianti et al. (1999) was not followed. The traditional
nomenclature and the border between the West and East
Palaearctic along the Yenisey River was used.
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k - Cosmopolitan, m - montane, mca - Mediterranean-
Central Asian, mit - Mediterranean-Iran-Turanian, mm -
montane-Mediterranean, mss - Mediterranean and South
Siberian, msws — Mediterranean and South-west Siberian, mt —
Mediterranean-Turanian, mwca — Mediterranean-West Central
Asian, nemit - North-east Mediterranean-Iran-Turanian, nm
— North Mediterranean, nmca — North Mediterranean-Central
Asian, nmt - North Mediterranean-Turanian, om — Oriental-
Mediterranean, pa - Palaearctic-Australian, pat — Palaearctic-
Afrotropical, pata — Palaearctic-Afrotropical-Australian, po -
Palaearctic-Oriental, poa — Palaearctic-Oriental- Australian, ppt
- Palaearctic-Paleotropical, ppta - Palaearctic-Paleotropical-
Australian, ptm - Paleotropical-Mediterranean, se — South
European, see - South-east European, seean -South-east
European-Anatolian, seena - South-east European-North
African, sena — South European-North African, sess — South
European and South Siberian, sk - Semicosmopolitan, sp
- South Palaearctic, spat — South Palaearctic-Afrotropical,
spo - South Palaearctic-Oriental, sppt — South Palaearctic-
Paleotropical, sppta - South Palaearctic-Paleotropical-
Australian, tp - Transpalaearctic, wces — West and Central
Eurosiberian, wep — West and Central Palaearctic, wes — West
Eurosiberian, wesan — West Eurosiberian-Anatolian, wesanca
— West Eurosiberian-Anatolian-Central Asian, wesant — West
Eurosiberian-Anatolian-Turanian, wesca — West Eurosiberian-
Central Asian, wesit — West Eurosiberian-Iran-Turanian, west —
West Eurosiberian-Turanian, weswca — West Eurosiberian-West
Central Asian, wp — West Palaearctic, wpat — West Palaearctic-
Afrotropical, wpn — West Palaearctic-Neotropical, wpo — West
Palaearctic-Oriental.

Results and Discussion

A total of 1272 dipteran species belonging to
58 families has been established in the Vitosha Mt.
so far (Tables 2 and 3). The family Tachinidae is
the most numerous with 208 species, followed by
Cecidomyiidae - 138, Syrphidae - 130, Chloropidae
- 79 and Muscidae - 53. The remaining families
contain from 1 to 50 species. The number of species
found in the Vitosha Mt. represents 31.8% of the
known Diptera from Bulgaria (about 4000 species)
and includes 55-65% of the real species composition
of the mountain. The dipterans are a highly mobile
group and after further exploration of the Vitosha
Mt., about 2400 species are expected to be found
or 60% of the species composition of most families
found in the country. Of the 63 families known from
the Rila and Pirin Mountains in total, 18 families
have not been established in the Vitosha Mt. (Table
2). At the same time, 13 of the families found in the
Vitosha Mt., have not been established in the Rila
or Pirin Mountains. A total of 76 families has been
established in the three mountains [70.4% of the
families of the order of Diptera (108 families) known
from Bulgaria] and 1986 species were common.

The large number of localities (256) compared
toRila (160) and Pirin (77) Mountains and the smaller
area of the Vitosha Mt. gives the impression of an

even study of the territory of the mountain. This can
be accepted for the families of Cecidomyiidae and
Phoridae which have been a subject of dissertation
works. For the remaining families the taxa distribu-
tion is connected with the extent to which the corre-
sponding mountain region has been studied and has
no systematic character. This is evident when com-
paring the established species with regard to locali-
ties (Table 1). Four areas of detailed research (over 70
species found) are outlined. First are the surround-
ings of Knyazhevo (81 species) and Dragalevtsi
(75 species) — the most visited places in the moun-
tain. The large number of species known from the
region of Bosnek Village (73 species) and Kirova
Livada Meadow (72 species) are due to the five
better studied families (Sciaridae, Cecidomyiidae,
Phoridae, Chloropidae and Tachinidae). Regarding
the other parts of the mountain, the surroundings
of Boyana and Simeonovo and the Vladaya, Bistritsa
and Zheleznitsa Villages (from 35 to 68 species) are
better studied. Of the inner parts of the mountain,
the surroundings of the Aleko Chalet, Golyamata
Gramada, Kopitoto Peak and Zlatni Mostove (from
48 to 56 species) are better studied. It is seen that the
localities from which the most material is collected,
are concentrated around the popular starting points
for entering the Vitosha Mt. (except for Bosnek
Village) and the main tourist centers or routes. In
contrast to the Rila and Pirin Mountains, where
significant areas have not been studied (Hubenov
2015b, 2016), there are no unexplored territories in
the Vitosha Mt., from which a material (even single
specimens) has not been collected.

The different parts of the mountain are
differently studied (Table 2). The Kamen Del
part (645 species or 50.8%) and Kupenski part
(500 species or 39.3%) are the best studied.
These parts (the north and east ones) are the
most visited. The lowest number of species
(with the exception of the families Limoniidae,
Cecidomyiidae, Empididae, Chloropidae and
Ephydridae) is found in the Selimitsa part (184
species or 14.5%). Most families are not report-
ed from this (north-western) part. In the well-
studied families, the differences in the species
composition of the parts are not big. The Vetren-
Bosnek (southern) part of the Vitosha Mt. is the
most poorly studied (296 species or 23.3%).
It occupies the largest part of the mountain,
includes the Bosnek karst area and most habitats.
The visits in this part are located mainly around
the villages of Bosnek and Chuypetlovo. Further
investigations of the Vitosha Mt. could lead to
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Table 1. Localities of Diptera from the Vitosha Mt.
Localities Altitude (m) GPS Navigation (°N, °E) UTM Kode gg:::;::s
1. Akademik Cave (near Bosnek Village) 954 42°29°33.94”; 23°11°16.35” FN70 5
2. Akademii% Chalet (below the cﬁélet) 1550 FNO1 11
3. Akademik Chalet (below the chalet) 1650 FN81, FN9I 6
4. Akademik (Fizkulturnik) Chalet 1830-1847 FNSI 19
5. Akademik Chelter 2240 N8I 2
6.  Aleko Chalet, surroundings 1810-1840 ENSI 48
7.  Aleko Cﬁélet (above the chaletr)ﬁ 1900 FN81 54
8. Aleko Cﬁélet (above the chaletr)ﬁ 2000 FN81 4
9. Atthe foot of Vitosha Mt. 600-1000 FN82,FN9I | 12
10. Bay Kra§£y0 area (above the aréé) 1600 FN81 11
11.  Bankov ﬁid Peak (below the pérék) 1100 FNS1 3
12.  Bankov IEid Peak (below the pérzrtk) 1160 FN81 3
13.  Bankov (Baykov) Rid Peak, su&oundings 1183 FN81 2
14.  Belcheva Skala Peak 1833 FNOI
15.  Belite Brezi Chalet 1330 N8I 20
16. Bistrishka Reka River 750-2000 FN81, FN91 7
7 Dieuishka Reka R 1400 FNBLFNOL | 10
18. Bistrishkg Branishte Reserve 1300-2277 FN81,FN91
19. Bistrishko Branishte Reserve 1400-1550 N8I
20. Bistritsa Village 950-980 FN91 55
21. Bistritsa Village 1000 FNO1 68
22. Bistritsa Village (near Selskata River) 1070 FNO1
23. Bistritsa Village (above the village) 1080 FNOI
24. Bistritsa Village (above the village) 1200 FNO1 2
25. Bistritsa Village (above the villrerlrge) 1270 FN9I 51
20 B Wl el ot |
" Biirishko Branishs Reservey | 1270-1400 FNSLFNSL | 5
28. Bistritsa village — Zheleznitsa {}illage 1100-1200 FN91 23
29. Bor Chaiét, surroundings 1600 FNS1
30. Borova Géra Chalet (Gorski D;rn) 1700 FN81
31. Bosnek Village (near Struma River) 920 EN70
32, Bosnek Village 940 EN70 73
33. Bosnek Village 950 EN70 26
34. Bosnek \ﬁllage (above the villéée) 1200 'FNSO 5
35. Bosnek \ﬁllage — Chuypetlovo {/illage 1120 FN80 15
36. Ei);ggilil;: \(/]3(1):;;)3](3) Reka River (near 1300 FNS1 |
37. Bosochk; (Bohotska) Reka Ri?ér 1650 FN81 7
38. Boyana (" Boyanska Reka Rivéf) 700-1500 FN82 3
39. Boyana 750 FNS2 27
40. Boyana 770 FN82 11
41. Boyana, surroundings 780-1000 FNS2 52
42. Boyana (above Boyana) 800-850 FN8S2 40
43. Boyana (ﬁear Boyana) 850-870 FN82 7
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Table 1. Continued.
Localities Altitude (m) GPS Navigation (°N, °E) UTM Kode g's‘;llc’f:s
44. Boyana (above Boyana) 1040 42°38°15.28”; 23°15°55.96” FN82 3
45. Boyana ébove Boyana) 1080 FN82 2
46. Boyana (above Boyana) 1080-1470 FNS2 1
47. Boyana éhurch 770 FN82 9
48. Boyana Marsh (Boyansko Blatro Marsh) 680 FNS2 14
49. Boyana Waterfall (below the Wrarlrterfall) 1000 FN82 6
50. Boyana Waterfall (Boyanski V(V)Vdopad) 1350 FN82 18
51. Boyanska Reka River 750-2100 FN81, FN82 1
52. Ezz?;kslziela(ragj}l](agcsve above Boyanski R47 FN82 1
53. Boyanskr(r)r Ezero Lake (below tﬂe lake) 900 FN82 2
54. Boyanskrcr)r Ezero Lake, surrounrtrirings 1000-1200 FN82 18
55. Boyanskrcr)r Ezero Lake (above tﬂe lake) 1260 FN82 11
56. Brezite éféa (near Brezovishki bol River) 1000 FN91 8
57. Brezite éféa (below the area) 1100 FN91 10
58. Bukara area (above Kopitoto Peak) 1420-1450 FNS2 5
59. Bukite P&ik (southwest of Zhéiéznitsa) 1200 FN91 7
60. Byala Vd&a area (near Yarema)m 1130 FN90 5
61. Eﬁ?,?zti;l,%(;a’ surroundings (above 960-1000 FNS2 1
62. Chernata{”Skala Peak (below th;peak) 1850 FN82 4
63. SCO}LiE;I Vrah Peak (below the peak, to the 2150 FN8I 10
64. Cherni Vrah Peak (below the peak) 2200 FN8I 5
65. Cherni Vrah Peak, surroundings. 2270-2290 FNSI 6
66. Chernoto Plato area 2050 FNSI 3
67. Choveshki Kosti area 1950 FN8I 7
68. Chuypetiévo Chalet 1250 FN80 11
69. ChuypetlBVO Village (below thévillage) 1160 FN80 9
70.  Chuypetlovo Village 1200 FNS0 20
71.  Chuypetlovo Village 1300 N8I 14
72. Chuypetlovo Village (above the village) | 1350-1400 N8I 12
73. Dauta Peak (below the peak) 1450 FNSO 4
74. Dendrariﬁm area 1150 FN82 7
75. Dragale?éka Reka River 750-1860 F Nrélﬂ,ﬁFNSZ 3
76. Dragale\;;ka Reka (above Dragélevtsi) 1080 FNrélﬂ,ﬁFNSZ 1
77. Dragale\};ka Reka (below Korrﬁhite) 1393 FNrérlﬂ,ﬁFNSZ 2
78. Dragale?éka Reka (below Korﬁiﬁite) 1500 FN81 1
79. Dragale\&si 6 (below Dragalevf;i) 720 FN82 3
80. Dragalex&éi (above Dragalevtsir)” 870-880 FN82 75
81. Dragalex&éi (above Dragalevtsir)ﬂ 920 FN82 2
82. Dragale\}{si (above Dragalevtsir)ﬁ 1000 FN82 9
83. Dragale\}{si (above Dragalevtsir)ﬁ 1400 FN81,FN82 5
84. Dragale\}iéi (above Dragalevtsir)ﬁ 1600 F Nrérlﬂ,ﬁFNSZ 3
85. Dragalevgsi Monastery, surrouriliings 1020 FN82 9
86. Dragalev{si Monastery (above &16 1090 FN8 ’ ’

monastery)
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Table 1. Continued.
Localities Altitude (m) GPS Navigation °N, °E) UTM Kode g‘s‘;;lc’f:s

87. Duhlata Cave 992 42°29°41.807; 23°12°05.06” FN80 3
88. Duhlata Cave (near the cave) 964 'FN8O 3
89. Duhlata éave (near the cave) 992 FN8O 4
90. Duhlata éave (near the cave) 1006 FN80 4
91. Duhlata Cave — Chuypetlovo Vﬁage 1120 'FNSO 5
92.  Edelways Chalet 1695 FN8I 1
93. Edelway;Chalet - Konyarniké Vérea 1820-1870 FN81 2
94. Elovitsa grea (below the area) 1100 FN80 1
95. Elovitsa area 1332 FNSO 1
96. Esperanto Chalet, surroundings (Zeleni

Pafruli Chalet, be’low the chal%:t)( 1260-1360 FN82 7
97. Fonfon Cﬁlrlalet, surroundings 1520 FN81 2
98. Fonfon Crlrlalet — Konyarnika aréa 1535-1850 FN81 1
99. Goli VraﬂPeak (near the peak)m 1820 FN81 1
100. Golyam Kupen Peak 1930 EN9I 6
101. Golyam Rezen Peak (below théﬁpeak) 2100 FNSI 3
102. Golyam ﬁezen Peak (below théﬁpeak) 2220 FN81 2
103. Golyam Rezen Peak 2277 FNS1 1
104. Golyamata Gramada, surroundings 1550-1620 FN81, FN91 7
105. Golyamata Gramada area 1550 FN81, FNO1 50
106. Golyamé{a Gramada (north of {He area) 1620 FN81 10
107. gﬁfag;i)tsa River (near Zheleznrirfsa 1140 FN91 )
108. Gyorevaﬁ(rjheshma area 1750 FNS1
109. Kamen ljél Chalet (near the chéﬁet) 1470 FN81
110. I;ia:lrtr;earif ?élhgl}:get (above the chalet near 1470-1650 FNS1 5
111. Kamen ]jél Peak, surroundingé i 1840-1860 FN81 2
112. E:E:rli/l;\}éts area — in Torfeno léfanishte 1860 FN81 ’
113. Karkamamarea, surroundings 1650-1700 FNS1 13
1 Boyans,near Esperanto Chlety | 1360-1470 FNSLFNSL | 72
115. Kladnishka River (near Studena Dam) 910 FN71 10
116. Kladnitsa Village (below the village) 900-950 FNSI 2
117. Kladnitsa Village 1075 FNSI 18
118. Kladnits;\/illage (above the virlrlrage) 1200 FNSI 8
119. Kladnitse;Village (above the virlrlrage) 1250 FNSI 7
120. Kladnitsz;Village (above the virlrlrage) 1500 FN81 9
121. KnyazheQO (near Cherniya K0§5 750-800 FN82 16
122. Knyazhe;o, surroundings 770-830 FN82 81
123. Knyazhe;o (above Knyazhevojﬂ 800 FN82 8
124. Kominitéﬂarea, surroundings 1700-1800 FN8 1 8
125. Konyarnﬂ%a area (below the are;l) 1750 FN81 6
126. Konyarnﬂ%a area 1870 FN81 5
127. Konyarnﬁ%a area (above the areé) 1970 FN81 1
128. Kopitotoﬁlr)eak area (above Kn);ézhevo) 1150 FN82 5
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Table 1. Continued.
Localities Altitude (m) GPS Navigation (°N, °E) UTM Kode g's‘;llc’f:s

129. Kopitoto Peak area (above Knyazhevo) 1250 42°38°13.73”; 23°14°12.45” FN82 8
130. Kopitotoﬁlr’eak area (near the aréa) 1300 FN82 10
131. Kopitoto Peak (near the peak) 1340 FNS2 6
132. Kopitotoﬁlr)eak area (east of the”pV)eak) 1350 FN82 50
133. Kovachevtsi Village (near the \Vlrirllage) 1000 FN90 7
134. Kovacher\rlrtsi Village (above théﬁvillage) 1030 FN90 7
135. Kumata éhalet (below the chalrért) 1500 FN81 3
136. Kumata éhalet, surroundings 1550-1750 FNS1 12
137. Kupena féak (below the peak in Kazana) 1810 FNS1 2
138. Kupena féak (below the peak)m 2000 FN81 3
139. Kupena Peak 2196 N8I 2
140. Malak Rezen Peak (east of the peak) 2000 FN8I 4
141. Malak Rezen Peak (north of the peak) 2100 FN8I 3
142. Malak Rézen Peak (near the pe;k) 2150 FN81 30
143. Malak Rezen Peak 2191 N8I 2
144. Marchaerxrlro Village 920 FN71 9
145. Markov Hozh area 1500 FN71, FN81 3
146. Matnitsaﬁlrliver (near Studena ]jém) 920 FN71 5
147. Matnitsaﬂfr{iver (near Kladnitsari/illage) 1000 FN?IW,NFNSI 6
148. Matnitsa River 1070-1090 FN71, N8I 5
149. Matnitsaﬁlr{iver (near the spring;) 1900 FN81 3
150. Mecha Dupka Peak 1902 FNSI 1
151. lg/irelcl:rl;zzl\é[ﬁ/geirl;a Peak (below the peak near 1030 FNSO 4
152. Mecha Polyana area (near Aleko Chalet) | 1790-1810 FNSI 9
153. Metalurg;ﬁ(szhba) Chalet 1217 FNSI 2
154. Momina Skala area 1000 FN82 4
155. Mominarékala Chalet (below tﬁé chalet) 1450 FN81 11
156. Nakev Kamak Peak, surroundings 1500-1521 N8I 5
157. Nakev Kamak Peak (above the peak) 1580 N8I 2
158. Northerﬁ ”slopes FNéi,NFN% 1
159. Ostritsa (Ehalet (near the chaletr)ﬁ 1650 FN81 2
160. Ostritsa Chalet — Edelvays Chalet 1660-1820 FNSI 1
161. Palakariya River 1090-1600 FNS80 20
162. Palakariya River 1300 FNS80 9
163. Petrov Grr”ob area (near Goli Vr;h Peak) 1850 FN81

164. Petrus Péélk (below the peak) 1350 FNSO

165. Pogledets area 1500 FN81, FNO1 1
166. Pogledets Chalet (above the chalet) 1600 FN81, FNO1 2
167. Popov Iz&or spring (near Bosnék Village) 900 FN70 22
168. Popov Izrxrfror Cave (near Bosnel;Village) 910 FN70 2
169. E::;)ri:/ee )ai}ea (in Bistrishko Braﬁishte 1620-1750 FN81 4
170. 5};23; I;;)rlu(;z;s}tz(i)jet:l)e Bosnek Village 1240 FNSO 21
171. Rudartsi Village 730-800 ENTI 4
172. Rudartsi{/'illage (below the Viliége) 850 FN7I 18
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Table 1. Continued.
Localities Altitude (m) GPS Navigation (°N, °E) UTM Kode gg&zr:s
173. Rudartsi Village 870 42°35°34.117; 23°10°03.81” FN71 4
174. Rudartsi Village 900 | 42°34°36.217; 23°10°40.94” EN71 6
175. Rudnichar Chalet, surroundings 1630 | 42°35°18.567; 23°12°53.21” | FN71, N8I 1
176. Samara Peak 2108 | 42°33°48.257; 23°15°37.86” FNSI 9
177. Samara Peak (above the peak) 2150 | 42°33°49.487; 23°16°11.08” FNSI 2
178. Samara Chelter (near the chelter) 2000 | 42°34°11.527; 23°15°27.70" FNSI 5
179. f,zﬁl(f;‘;’;iigfer\g‘ﬁ)erfau (Bistrishki 1245 42°34°14.427; 23°19°47.28” FNS1 6
180. Selimitsa Chalet (below the chalet) 1200 | 42°34°14.077; 23°11°53.32” FNSI 3
181. Selimitsa Chalet, surroundings 1300-1320 | 42°34°23.257; 23°12°13.49” FNS8I 1
182. Selimitsa Chalet (above the chalet) 1350 FNS1 13
183. Selimitsa Peak 2041 FNSI 9
184. Septemvri Chalet 1495 FNS81, FN82 1
185. Septemvﬁ Chalet (east of the cﬂalet) 1500 F N81,F N82 5
186. Shtastlivetsa Hotel (below the hotel) 1730 FNSI 1
187. Shtastlivetsa Hotel (below the hotel) 1770 FNSI 3
188. Shtastliv&sa Hotel 1811 FN81 3
189. Skoparnﬂg Peak (below the peak) 2000 FN81 5
190. Skoparnﬂg Peak (below the peai;) 2200 FN81 2
191. Skoparnik Peak 2226 FNSI 3
192. Simeonovo, surroundings 650-900 42°36°38.127; 23°20°13.07" FN92 46
193. Simeonovo (above Simeonovo) 80 | 42°36°35.90; 23°20°28.01” FNO2 33
194. Simeonovo (near Simeonovo) 830 | 42°36°35.097; 23°20°24.25” FNO2 8
195. Simeonovo (near Vartopo River) 830 | 42°36°36.637; 23°20°25.86” FN92 4
196. Simeonovo (above Simeonovo) 880 | 42°36°37.56™; 23°19°56.82” FN92 10
197. Simeonovo (above Simeonovo) 920 | 42°36'29.597; 23°19°48.72" FN92 5
198. Simeonovo (above Simeonovo) 1320 | 42°35°45.397;23°19°21.27" | ENS8I, FNO2 6
199. Sredets Chalet, surroundings 1590 | 42°37°12.217;23°15°36.06 | FN8I, FN82 9
200. Stara Reka River go0-1350 | FN81, FN92 3
201. Starcheski Polyani area 109 | 42°38°17.027; 23°13°22.56” FNS2 5
202. Struma River (above the Studena Dam) 900 | 42°30°09.737; 23°09°15.70” EN70 3
203. Struma River (below the Bosnek Village) | 900-910 | 42°29°46.537; 23°10°02.10” FN70 3
204. Struma River (Bosnek — Chuypetlovo) 1000-1200 | 'FNSO 2
205. Struma River 1350 | 42°31°41.747;23°15°05.91" | FN80, FN8I 7
206. Struma River 1680 | 42°32°28.037; 23°16°06.71" FNSI 2
207. Struma River (below the springs) 18002000 | FNS1 6
208. Struma River (springs) 21002200 FN8I 1
209. Studena Dam (above the dam) 860-890 | 42°33°14.497; 23°09°36.25” FN71 5
210. Studena Dam (above the dam) 1050 42°31°55.327; 23°10°26.72" EN71 9
211. Suhoto Ezero Lake 2150 | 42°33°17.057; 23°16°45.24” FNSI 1
212. Tihiya Kat Complex, surroundings 1000-1050 | 42°38°19.537; 23°13°09.05” FNS2 1
2 ::::ﬁ;:; t Complex (above the 1030 42°38°30.09”; 23°13°26.95” FNS2 4
214. Tintyava Chalet (below the chalet) 1600 | 42°37°07.877;23°15°30.72" | FNS8I, FN82 6
215. Tintyava Chalet (above the chalet) 1650-1750 | 42°36°59.34™; 23°15°37.40" FNSI 8
216. Tri Kladentsi area (near Selimitsa Peak) 2020 | 42°34°24.18”; 23°14°49.84” FNSI 6
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Table 1. Continued.
Localities Altitude (m) GPS Navigation (°N, °E) UTM Kode | umber
of species
217. Tyasnata peshtera (cave near Bosnek on 1> ’. 7401~ .

Village, near Zhivata Voda Cave) S TR A :
218. Ushite Peak 1906 42°36°25.30”; 23°16°28.04” 'FN81 3
219. Varla Ri\rlgr (above the Struma Biver) 1600-1700 'FN8I1 1
220. Varla Riy?r (near Cherni Vrah Pgak) 2150 | 42°33’2602”,23°16’3808” FN81 3
221. Vitosha Mt. (without exact locality) 800-2290 (ggg)
222, Vi Vilage o of heviloge) | w0 | awissvoeisae | me | o
223. Vladaya Village (above the village) 890-950 | 42°38°03.227; 23°12°26.00” FN72, FN82 35
224. Vladaya Village (above the village) 980 | 42°37°23.627; 23°12°29.37” FN72, FN82 4
225. Vladaya Village (above the village, near onrs . 7401~ .

ViR e o0 | ey | ome |2
226. Vladaya Village (above the village) 1100-1130 42°36°59.077; 23°12°56.64” 'FN82 12
227. Vladaysl;ra Reka River (near Knyazhevo) 680 'FN82 2
228. Vladayska Reka (Vladaya — Knyazhevo) 810 'FN82 5
229. Vladayskrzri Reka River 8502050 | FN81, FN82 7
230. Viadayska Reka (springs) 20002100 | 42°34°17.55723°1624737 | FNI !
231. Yanchevska Reka River 800-1900 FNS8I1, FN91 5
232. Yarema 1080 'FN90 13
233. Yarema (pear Kurtova Reka Riyer) 1120 FN90 6
234. Yarema (gol, area), surroundingg 1100-1200 FN9O 21
235. Yarlovo Yillage (near the Villagf;) 1100 FN80 21
236. Yarlovo Yillage (above the Villgge) 1140-1200 'FN80 18
237. Yarlovskrir Kupen Peak 2173 'FN8I 3
238. Zhedna Rﬁver (above Studena Dam) 1100 FNT71, FN81 7
239. Zheleznitsa Village (above the village,

near the §elskata Reka River) 1050 FN91 4
240. Zheleznitsa Village (above the village) 1080 FNO1 5
241. Zheleznitsa Village (above the village) 1100 FNO91I 12
242. Zheleznitsa Village (above the village

and Selslfata Reka River) 1130 FN91 34
243. Zheleznirtrsa Village (above the Yillage) 1200 FN91 40
244. Zheleznitsa Village (above the village,

near the Srelskata Reka River) 1230 FN91 2
245. Zheleznitsa Village (above the village 0nn» . N 0nM "

and Selskata Reka River) SR IR A
246. Zheleznitsa Village (above the village, 0nn> . An0nn i

near the srelskata Reka River) B 42321171’23200944 FN91 18
247. Zheleznitsa Village (above the village) 1450-1550 | 42°32°37.89”; 23°19°52.80” 'FNO1 8
248. Zheleznitsa Village (above the village) 1550 42°32°48.54”; 23°19°53.19” FN91 22
249. Zheleznitsa Y111age — Akademik Chalet 1400 42032729 417 23°20°23 33" FNOI 7

(above the village)

250. Zheleznitsa Village — Akademik Chalet 1500 42°32°36.06”; 23°20°01.18” 'FN91
251. Zhivata Voda Cave (near the cave) 1118 FN81
252. Zlatni Mostove (below Zlatni Mostove) 1100 FN82
253. Zlatni Mostove (below Zlatni Mostove) 1300-1350 | 42°36°42.817; 23°14°01.98” 'FN81 20
254. Zlatni Mostove, surroundings 1400-1420 | 42°36°35.227; 23°14°20.09” 'FN81 56
255. Zlatni Mostove (above Zlatni Mostove) 1430 | 42°36°32.58”; 23°14°23.88” 'FN8I1 16
256. Zlatni Mostove (above Zlatni Mostove) 1500 42°36°19.997; 23°14°33.60” FN81 7
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Table 2. Diptera (Insecta) of the Vitosha, Rila and Pirin mountains

Note. Species which have not exact localities (only Vitosha is given) are not included in the distribution according to the vegetation

belts and parts. They are presented only in the total number of the Vitosha Mt.

Species of the Vitosha Mt.

Species of the

Species of

. the
Vegetation belts Parts of Vitosha Mt. n:r(;lt;:er LG Pirin Mts.
Families = BaN _ | _ | . £ 5 5 .
FARARY EIRIRIRIE NECRE R N
= R |55 s/ 3 2|5 Z Z z
S N 4 n S
z
NEMATOCERA 175168 | 72 | 27 | 181|128 | 43 | 70 | 317 | 24.84 | 294 | 29.31 | 200 |26.35
777777777 Tipulidae 10 10 2 [ 121094 9 029
~ Limoniidae 17 |16 | 16 | 1 | 31 | 20 18 | 52 | 409 | 62 | 6.18 | 84 |11.06
Podioiidac TS 3| 3 2 | 6 | 047 13 | 130 | 9 | 1.18
""""" Blephariceridae | 6 6 6 047 | 2 | 020
7777777777 B ibionidae 4 040
,,,,,,,,,, Myoetoitidac . 1 1 | 008 | 14 | 140 | 15 | 1.98
"~ Bolophildae O R B
Diadocidiida I
7777777777 K eroplatidaém 3 0.30 3 1039
7777777777 Macroceridae 4 040 11033
""""" Sciaridae | 20 | 29 | 2 20 | 26 41 | 322 | 4 | 040
 Cecidomyiidae | 91 | 94 | 25 | 7 | 89 | 75 | 32| 46 | 138 | 1084 | 65 | 648 | 54 | 7.11
Psychodidae 2 2 2 016
7777777777 Trichoceridae 1 1 0.08 1 0.10
7777777777 écatopsidae : 0.10
7777777777 P tychopteridwe 1 0.10 1 |0.13
culeidee |7 4| : e
Thaumaleidae ! 0.08
""""" Simuliidee | 12 | 17 | 26 [ 18 | 2 | 1 | 10| 2 | 35 | 275 | 37 | 3.69 | 10 | 1.32
""""" Ceratopogonidac | 4 | 1 4 1031 6 | 060 | 1 |013
,,,,,,,,,, R S L |6 | 2 8§ 062 | 53 | 528 | 13 | 171
'ORTHORRHAPHA | 67 | 20 | 11 64 | 23| 4 | 5 | 125 9.83 | 108 | 10.77 | 53 | 6.98
 Cocnomyiidae e
Xylophagida ! 0.08
""""" Stratiomyidae 8 10 | 0.79 0.50 | 12 | 1.58
""""" Rhagionidae 4| 2 5 ] 039 050 | 8 | 1.05
7777777777 Athericidae 2 2 0.16
Tbmige 101 1 O M B
Acroceridae =
""""" Bombyliidae 10 10| 1 13102 9 | 090
7777777777 Therevidae 2 2 1 2018 2 020
""""" Asilidae 14 14 | 1 2 | 173 ] 23 | 229 | 11 | 145
~ Empididae 1311 6 116 | 4|5 290|228 8 | 08 | 7 |09
Hybotidae 2 2 5 | 039 050 | 3 039
7777777777 M icrophoridéé 0.16
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Table 2. Continued.
""""" Dolichopodidae | 1 | 8 | 4 12| 13 102] 25 249 6 |079
'CYCLORRHAPHA | 465 | 404 | 177 | 116 | 400 | 349 | 249 | 109 | 830 | 65.25 | 601 | 59.92 | 506 | 66.67
7777777777 P latypezidaew 1 0.10
 Phoridae' | 119|138 | 72 | 68 | 125 | 118 | 93 | 26 | 203 | 1596 1 | 0.10 | 2 |0.26
Pipunculidae 3| 1 11 7 055 | 5 | 050 | 14 | 1.84
~ Syphidae | 51 | 4 | 4 49 3 |3 130 | 1022 | 149 | 14.86 | 49 | 6.46
Micropezidae 1 1 1 0.08
""""" Conopidae 4| 2 4 8 | 063 20 | 199 | 2 | 026
""""" Lonchaeidae 1 1 1 | 0.08
""""" Otitidae 1 1 1| 008
" Playsomaides | 1 L o
Tephritidae 8 8 9 | 071 | 8 | 080 | 2 | 026
""""" Piophilidae 1 013
""""" Lauxaniidae 1 | 010
""""" Cremifaniida 1 | 010
~ Chamaemyiidae 320011 6 | 047 | 1 | 010 12 | 158
Dryomyzidae 1 0.08
""""" Sciomyzidae 1 1 2 016 2 | 020
""""" Sepsidae 1 | 0.08 1 0.3
""""" Agromyzidae 3| 2 11| 1 | 19| 149 | 48 | 479 | 15 | 1.98
""""" Opomyzidae s s 30246226 04| 2 |02/ 3 039
""""" Periscelididae 1| 1 1 1| 0.08
""""" Braulidae 1 1 1 | 0.08
""""" Carnidae 2 | 2 121 3 | 024 5 | 0.66
""""" Milichiidae 1 1| 1 008 | 1 | 010 ]| 4 |053
""""" Chloropidae | 51 | 61 | 27 [ 19 | 34 | 62 | 33 | 30 | 79 | 621 | 61 | 6.08 | 72 | 9.49
""""" Heleomyzida 2 2 2 1016 | 2 | 020
7777777777 éphaeroceridée 2 0.20 2 10.26
""""" Camillidae 1 0.3
""""" Drosophilidac 1 | 0.10
_ Diastatidae 1 | 010 | 1 |013
Ephydridae 16122 75| 9 23| 7|8 | 290|228 26 | 25 | 33 | 435
""""" Hippoboscidae | 1 | 2 1|2 2 1008 | 2 | 020 2 |026
""""" Scathophagidae | 2 2 2 016 2 | 020
""""" Anthomyiidae 2 | 4 6 | 1| 9 1071 | 3 | 030 | 1 | 013
~ Fanniidee | 2 2 2 |06 | 2 [ 02 | 6 |079
Muscidae 2020|195 |25 | 13| 2 | 1 | 53 417 | 55 | 548 | 49 | 645
""""" Calliphoridae 1nl2]1 021 15 | 118 | 14 | 140 | 3 |039
""""" Sarcophagidae | 13 | 3 | 2 13 25 | 196 | 24 | 239 | 18 | 2.37
""""" Rhinophoridae 1 1 1 008 | 1 | 010
" iypodemnatidas | | T oo
Gasterophilidae 3 0.30
""""" Tachinidee | 142 | 129 | 40 | 16 | 101 | 112 | 98 | 41 | 208 | 1635 | 162 | 16.15 | 203 |26.74
Families - 76 47 134 |19 |11 | 43 30 | 20| 13 | 58 | 547 | 58 | 547 | 44 | 415
Species - 1987 707 | 592 | 260 | 143 | 645 | 500 | 296 | 184 |1272| 31.7 | 1003 | 25.1 | 759 | 19.0
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the increase of great number of species to be es-
tablished in the southern part.

In comparison with the Central Balkan
National Park [184 species (Hubenov et al.,
2000a)], East Rhodopes [279 species (Hubenov
2004)], Pirin Mts. [742 species (Hubenov
2015b)] and Rila Mts. [1003 species (Hubenov
2016)], it is seen that the dipteran fauna of the
Vitosha Mt. is commensurable with this of the
Rila Mts. and exceeds the fauna of the Central
Balkan, East Rhodopes and Pirin Mts. It should
be kept in mind that Vitosha is the most stud-
ied Bulgarian mountain, whereas the Central
Balkan and East Rhodopes are poorly explored
with respect to the two-winged insects. From
the whole territory of the Stara Planina Mts. (in-
sufficiently studied), about 600-700 species are
reported. Regarding the dipterans, the Pirin Mts.
is also poorly studied as compared to the Rila
and Vitosha Mountains. In the better studied
families (Limoniidae, Simuliidae, Syrphidae,
Chloropidae, Ephydridae, Muscidae and
Tachinidae), the differences between the Vitosha,
Rila and Pirin Mountains are not big (Table 2). It
is expected, after further investigations, that the
dipteran fauna of the Pirin Mts. will exceed most
of the Bulgarian mountains in terms species
composition. This is related to the wide variety
of natural habitats, as well as to the geographical
location which the mountain occupies in South-
west Bulgaria (Hubenov 2015b).

Most species (707 species or 55.6%) have
been established in the mesophilic and xe-
romesophilic mixed forests belt, despite its lack
in the east part of the mountain - a specific
feature of the Vitosha Mt.. On the other hand,
in the Rila and Pirin Mountains most species are
found in the beech forests belt (Hubenov 2015b,
2016). This is owing both to the open spaces to
which species of the contiguous valleys penetrate
and the great number of localities (100 or 39.1%)
below 1100 m a.s.l. in the Vitosha Mt. In con-
trast to the Rila and Pirin Mountains (where this
belt is the second one), the Vitosha Mt. begins
with the mesophilic and xeromesophilic mixed
forests belt. In the beech forests, 592 species
have been found (46.5%) — less than in the Pirin
and Rila Mountains where the percentage varies
from 55.1% (in Pirin) to 73.4% (in Rila). Of the
well-studied families Sciaridae, Cecidomyiidae,
Phoridae, Chloropidae and Ephydridae, most
species are found in the beech forests belt. The
border between the beech and coniferous forests

of the Vitosha Mt. is not clear and depends on
the exposure, relief and anthropogenic impact;
there are areas of mixing (200-300 m a.s.l.), re-
placement of coniferous with beech forests or
deforestation areas. This determines the high
species richness in the beech belt, the great
number of common species and the similarity
of the fauna of Diptera with the one of the co-
niferous belt. Regarding the hypsometric belts,
the maximum number of species is recorded
between 900 and 1300 m a.s.l. (like the Pirin
Mts.). The upper limit of the coniferous belt
(where it is developed) gradually passes into
the subalpine vegetation zones with a mixture
of regions at about 100-200 m a.s.l. Thus, most
of the species are common to both vegetation
belts and the number of taxa established in the
subalpine belt increases. Of the species found in
the subalpine belt (143 species or 11.2%), four-
teen species are typical for it (Table 3). Megaselia
robusta Schmitz (Holarctic species of Phoridae)
and Platymya fimbriata Meigen (Transpalaeartic
species of Tachinidae) are boreomontane spe-
cies and Allophorocera pachystyla Macquart
(European species of Tachinidae) is a montane
species. There are eight boreomontane species
of Cecidomyiidae, Phoridae and Tachinidae,
found in the coniferous and other vegetation
belts. The percentage difference in the species
composition of the subalpine belt with the Rila
(9.9%) and Pirin Mts. (10.6%) is not great but
for Vitosha Mt. it is the last vegetation belt. More
significant is the difference in the coniferous belt:
20.5% of the Vitosha Mt., 27.6% of the Rila Mts.
and 35.7% of the Pirin Mts. In some cases, the
finding of species at a certain altitude takes place
accidentally. The lack of systematic research on
Diptera of the Vitosha Mt. and the fragmen-
tary data for most families do not allow explicit
conclusions about the adherence of the taxa to
one or another vegetation zone to be made. The
distribution of species in groups according to
their presence in the vegetation belts has a rela-
tive character and depends on the specific fea-
tures of taxa and research area, as well as on the
duration of the research. There is a correlation
between the horizontal and vertical distribution
of Diptera. A total of 77 species from nine fami-
lies (Limoniidae, Cecidomyiidae, Simuliidae,
Phoridae, = Chamaemyiidae, = Chloropidae,
Ephydridae, Muscidae and Tachinidae) is es-
tablished at 2000 m a.s]l. They comprise 20
types of large areas of European, Euro-Siberian,
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Palaearctic, Super-Palaearctic and Cosmopolitan
type (Table 3).

The zoogeographical categorisation of the
species (Table 3) is made on the basis of current
data about their distribution. Thus, the dipter-
ans are divided into 83 areographical categories,
combined into two main groups and six sub-
groups (Table 4).

Species distributed in the Palaearctic and
beyond it. This group (254 species or 20.0%)
includes 33 categories, of which 26 combine
species of northern type (widely distributed in
the Holarctic and Palaearctic) and seven spe-
cies of southern type (distributed only in the
southern parts of the Palaearctic). The differ-
ence between the separate vegetation belts with
respect to this group is from 0.7 to 2.1% (or from
28 to 145 species). The difference between the
mixed and beech forests is the highest, whereas
in the other belts it does not exceed 1.7%
(contrary to the Rila and Pirin Mountains where
the differences between the first four belts are
minimal). It is very likely other species of the
group of northern type in the last two vegetation
belts of the Vitosha Mt. to be established owing
to their distribution and insufficient studies of
the higher parts of the mountain. It is accepted
that the species of northern type have vast areas
and ecological flexibility. In the Superpalaearctic
complex (like the Rila and Pirin mountains), the
Holarctic species (137 species or 10.7%) prevail
and as compared to the other areographical cat-
egories where the Holarctic-Oriental (28 species
or 2.2%) and the Palaearctic-Oriental forms (23
species or 1.8%) are better presented (Table 4).
The species of the southern type are found only
in the first vegetation belt. Usually the scruti-
nised areographical complex is scanty presented
and is not determinant for the zoogeographical
characteristic of the taxa in the Bulgarian ter-
restrial fauna. In a highly mobile forms (such
as Diptera) the complex is better presented and
can reach 20-25%. It is better presented in the
Rila Mts. (25.7%) and the Pirin Mts. (21.0%)
than the Vitosha Mt. In the two-winged insects
significant numbers of synanthropic and syn-
bovil forms with cosmopolitan distribution oc-
cur. They have anthropogenic areas, structured
with the development of the human civilization
(before the beginning of the contemporary re-
search).

Species distributed only in the Palaearctic,
but in more than one subregion (Palaearctic

type). Taxa, whose areas include more than one
Palaearctic subregion in latitudinal direction,
belong to this group. They are well represented
in the high mobile groups and comprise about
25-30% of the species composition. A total of
302 species (23.7%) from this group, combined
into 24 areographical categories, has been estab-
lished in the Vitosha Mt. (Table 4). Its character
is determined by the Transpalaearctic (87 spe-
cies or 6.8%), West Palaearctic (37 species or
2.9%), European-North African (31 species or
2.4%) and West and Central Palaearctic (30 spe-
cies or 2.4%) species, which are the most numer-
ous. The correlation of these categories (with
the exception of the West-Palaearctic ones)
remains the same in the separate vegetation belts
of the Vitosha Mt. with small deviations and
ranges from 0.7% to 7.5% (1 to 53 species). The
Eurosiberian-Central Asian and Holopalaearctic
species are well presented (17-18 species or 1.3-
1.4%). Twenty-six species (2.0%) have a lon-
gitudinal disjunction of the areas with regard
to Siberia and Central Asia (Tables 3 and 4).
Probably some of these species are presented
with sparse populations and will be studied in
more detail as a result of further research. Most
often a latitudinal disjunction of the areas of
this group lacks (Gorodkov 1984, Josifov 1988,
Hubenov 2015a). A significant portion of the
species with wide vertical distribution (about
25%) belong to this group. It includes from
21.7% to 25.5% (31 to 180 species) of the spe-
cies composition in the separate vegetation belts
(Table 4). The vast areas and wide vertical dis-
tribution of the taxa of this group are an indi-
cation of the greater ecological flexibility of its
species. This group is represented a little better
in terms of relative abundance in the Pirin and
Rila Mountains where it comprises from 25.8%
to 27.5% of the known dipterans.

Species distributed within one subregion
of the Palaearctic. This group (716 species or
56.3%) includes species with Eurosiberian (655
species or 51.5%) and Mediterranean (46 spe-
cies or 3.6%) type of distribution (Tables 3 and
4). Endemics are included in this group. The
Mediterranean-Central Asian species are also
included here according to Kryzhanovsky (1965,
2002) and Lopatin (1989) who combine the
Mediterranean and Central Asian subregions.
The species with Mediterranean type of distri-
bution are accepted in a general way and include
Submediterranean, Subiranian and Pontian
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faunistic elements that could be considered
separately from the Mediterranean ones as well
(Gruev & Kusmanov 1994, 1999; Gruev 1995,
Gruev & Bechev, 2000).

The Eurosiberian species include 14
areographical categories, of which the European
(355 species or 27.9%), Holoeurosiberian (69
species or 5.4%), Disjunct Eurosiberian (62 spe-
cies or 4.9%) and West Eurosiberian (45 species
or 3.5%) taxa are best represented. The ratio of
these categories is different for the separate fami-
lies (the Holoeurosiberian, Disjunct Eurosiberian
and European species of the family Tachinidae
are almost equal in number as the Eurosiberian
forms are 50% in total, while in other families
the Central and South European species are bet-
ter represented). The number of taxa of these
categories found in the separate vegetation belts
varies from 2.8% to 39.9% (4-187 species) and
increases (as a percentage) with height up to 2050
m a.s.l. Most Eurosiberian species (as a percent-
age) are found in the coniferous and subalpine
belts. In the beech, coniferous and subalpine belts
the Eurosiberian species predominate over the
other zoogeographical categories (56.9-57.3%).
A number of disjunctive areas are presented - a
longitudinal disjunction for parts of Siberia and
Central Asia (Tables 3 and 4) and latitudinal dis-
junction with typical for the Eurosiberian complex
boreomontane, boreoalpine and arctic-alpine dis-
tribution (Gorodkov 1984, Josifov 1988, Hubenov
2015a). Of interest is the significant presence of
Eurosiberian species in the first vegetation belt
of the Vitosha Mt., which could be explained in
two ways: 1) It is possible a part of these species
to have unclear Palaearctic distribution; 2) It is
supposed that the humid mountain valleys char-
acterised with cooler climate, have facilitated the
migration of the above-mentioned forms to the
lowlands. Finding of Eurosiberian boreomontane
forms at low altitudes has also been reported for
other insect groups as Heteroptera, Cerambycidae
(Coleoptera) and Tachinidae (Diptera) by Josifov
(1963, 1976), Georgiev & Hubenov (2006) and
Hubenov (1992, 2008b). For Cerambycide this
fact is due to the large afforestations of conifers
in the first two vegetation belts. Probably because
of this reason, many boreomontane and montane
species that feed on conifers, go down below 1000
m a.s.l. There is a difference with the Rila and
Pirin Mountains with respect to the Eurosiberian
species where they are less than in the Vitosha Mt.
This group includes 42.8 and 44.2% of the spe-

cies composition of the Rila and Pirin Mountains,
respectively.

The Mediterranean species, combined
into 22 zoogeographical categories, are present-
ed mainly in the first two vegetation belts and
their number rapidly decreases with altitude.
Because of the big variety of these areas, the
group is divided into many subgroups with dif-
ferent origin, distribution and ecological pecu-
liarities of the taxa. This complexity contributes
to establishing of various zoogeographical clas-
sifications for Bulgaria (Josifov 1981, 1986, 1988,
1999; Gruev 1988, 1995, 2000a, 2000b, 2000c,
2002; Heiss & Josifov 1990; Gruev & Kusmanov
1994; Hubenov 1996, 2008a; Gruev & Bechev
2000; Popov 2002). The Mediterranean species,
established in one or two vegetation belts, pre-
vail (Table 3). A significant percentage of these
species and their relatively scarce populations
are due to the lower ecological flexibility of
the Mediterranean forms in comparison with
the previous ones. The Mediterranean species
include from 1.3 to 4.1% (2 to 29 species) of
Diptera of the separate vegetation belts in the
Vitosha Mt. (Table 4). The Holomediterranean
(9 species or 0.7%) and South European (7
species or 0.5%) species are the most numer-
ous. In the subalpine belt two Mediterranean
species are established (Prosimulium petro-
sum Rubtsov — South-East European species of
the family Simuliidae and Megaselia oxybelo-
rum Schmitz - Holomediterranean species of
the family Phoridae). This could be Montane
Mediterranean forms or species with unclear
distribution. When comparing with the Rila and
Pirin Mountains, there is a higher percentage
(3.6-4.5-5.5%) of the Mediterranean taxa south-
wards which is related to the specific natural
conditions and geographical location of these
mountains. There are no significant differences
in the distribution of the separate areographical
categories in the Mediterranean species of the
mountains: the Mediterranean-Central Asian,
Holomediterranean, North Mediterranean and
South European species prevail (Table 4).

Endemics. This category includes taxa,
which are not distributed outside the Balkan
Peninsula. The percentage of endemism is low
in Diptera (15 species or 1.2%). The Bulgarian
endemic forms prevail (10 species or 0.8%).
Endemic forms have not been established in the
subalpine belt, in contrast to the Rila and Pirin
Mountains. The main part of endemic species of



The Dipterans (Insecta: Diptera) of the Vitosha Mountain

59

the Vitosha Mt. is related to the beech and co-
niferous forest belts (3-8 species or 1.2-1.3%),
above 1300-1500 m a.s.l. This suggests that these
endemic species are postglacial neoendemics
which are to be connected with the Eurosiberian
forms. Regional endemics have not been
established among Diptera of the Vitosha Mt.,
in contrast to the Rila and Pirin Mountains. The
endemic dipterans are rare and are mostly newly
described taxa (five species from 1916 to 1940
and all the others after 1964).

Conclusion

A total of 1272 two-winged species (31.8%
of the species found in Bulgaria) that belong to
58 families have been reported from the Vitosha
Mt. The dipterous fauna can be divided into two
main groups: 1) species with Mediterranean
type of distribution (53 species or 4.2%) — more
thermophilic and distributed mainly in the
southern parts of the Palaearctic; seven species
of southern type, distributed in the Palaearctic
and beyond it, can be formally related to this
group as well; 2) species with Palaearctic and
Eurosiberian type of distribution (1219 spe-
cies or 95.8%) — more cold-resistant and wide-
ly distributed in the Palaearctic; 247 species of
northern type, distributed in the Palaearctic and
beyond it, can be formally related to this group
as well. The zoogeographical character of the
Tachinidae fauna is determined by the second
group. The share of the two groups is different
in the separate vegetation belts (Table 4). The
percentage of the typical Mediterranean species
of the Vitosha, Rila and Pirin Mountains is close
and increases from north to south (3.6-4.5-5.5%,
respectively). The variety of areographical cate-
gories decreases with altitude.

Mesophyllic and xeromesophyllic mixed
forests — 707 species (55.6%) of 71 areographical
categories. From the species with Mediterranean
type of distribution (36 species or 5.1%) the
Holomediterranean and South European species
prevail, and from the species with Palaearctic and
Eurosiberian type of distribution (671 species
or 94.9%) the Holarctic, Transpalaearctic and
European species are best represented. The num-
ber of the West Palaearctic, Holoeurosiberian,
West Eurosiberian and Disjunct Eurosiberian
species is increased. Species of southern type,
distributed in the Palaearctic and beyond it, are
presented. Two Bulgarian and one Balkan en-

demic forms have been established.

Beech forests — 592 species (46.5%) of 55
areographical categories. From the species with
Mediterranean type of distribution (11 species
or 1.8%) the Central and South European-North
African, Holomediterranean and South European
species are most numerous, and from the species
with Palaearctic and Eurosiberian type of dis-
tribution (581 species or 98.2%) the Holarctic,
Transpalaearctic, Holoeurosiberian, Disjunct
Eurosiberian and European species are best rep-
resented. The species of southern type distrib-
uted in the Palaearctic and beyond it are not
presented. The number of the European-North
African, West and Central Eurosiberian and West
Eurosiberian species is increased. Two Balkan
and six Bulgarian endemics have been found. The
percentage of the Mediterranean forms decreases.

Coniferous forests — 260 species (20.4%)
of 41 areographical categories. From the spe-
cies with Mediterranean type of distribution (6
species or 2.3%) the Southeast European spe-
cies are most numerous, and from the species
with Palaearctic and Eurosiberian type of dis-
tribution (254 species or 97.7%) the Holarctic,
Disjunct Eurosiberian and European species
prevail. The Transpalaearctic, European-North
African and Holoeurosiberian species are bet-
ter represented. The number of the endemics
and Mediterranean forms decreases. In com-
parison with the Rila (27.6%) and Pirin (35.7%)
Mountains, the dipterous fauna of the Vitosha
Mt. is poorly presented in the coniferous forests.
This is connected with the poor floristic com-
position, limited area and fragmentation of the
coniferous belt of the Vitosha Mt..

Subalpine vegetation - 143 species
(11.2%) of 29 areographical categories. Two spe-
cies with Mediterranean type of distribution
(Holomediterranean and South European spe-
cies) have been established. From the species with
Palaearctic and Eurosiberian type of distribution
(141 species) the Holarctic and European spe-
cies are most numerous. The Transpalaearctic,
European-North ~ African  and  Disjunct
Eurosiberian taxa are well presented. Endemic
forms have not been established. When compar-
ing with the Rila (99 species) and Pirin (79 spe-
cies) Mountains, the species composition of the
Vitosha Mt. in the subalpine zone is richer. This
is connected with the lower height of the Vitosha
Mt. and the lack of a pronounced coniferous belt
in the southern parts of the mountain.
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(Footnotes)

! Of the species composition of Phoridae (Table 3) are ex-
cluded 165 species, represented only in the Ph.D. thesis of M.
Langurov (Langourov 2001a). They are presented as numbers in
the tables.

2 Of the species composition of Phoridae are excluded
165 species, represented only in the Ph.D. thesis of M. Langurov
(Langourov 2001a). They are presented as numbers in Tables 2
and 4.
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