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Up to now, a total of 3604 dipteran species of 94 families has been established in the high Bulgari-
an mountains. Family Tachinidae is the most numerous (297 species), followed by Agromyzidae (255
species) and Mycetophilidae (244 species). The greatest number of species has been found in the Stara
Planina Mts. (1723 species) and the mesophilic and xeromesophilic mixed forest belt (2525 species). The
faunistic similarity between the mountains and the vegetation belts is scrutinised. The established spe-
cies belong to 140 areographical categories and could be divided into two main groups: 1) species with
Mediterranean type of distribution (247 species or 6.9% of all Bulgarian dipterans) — more thermophilic
and distributed mainly in the southern parts of the Palaearctic and the low parts of the mountains; 2) spe-
cies with Palaearctic and Eurosiberian type of distribution (3281 species — 91.0%) — more eurybiontic
and more widely distributed in the Palacarctic and mountains. The endemic species are 76 (2.1%). The

distribution of the areographical categories in the mountains and the vegetation belts is analysed.
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Introduction

The subject of this study are eight Bulgarian moun-
tains with an altitude above 2000 m a.s.l. (Fig. 1).
There are a lot of data on Diptera of the Stara Plan-
ina, Rila, Pirin and Western Rhodope Mts. and less
data for the Belasitsa and Slavyanka Mts. The Os-
ogovska Planina Mts. remains unexplored. Vitosha
Mt. is the best studied mountain. There are review
publications on the Pirin, Rila and Vitosha Mts.,
which allow comparing the fauna by families within
the entire order Diptera.

The first data on Diptera from Bulgaria were
reported by Low (1863), Meunier (1897), Joaki-

moff (1899), Kovachev (1905) and Nedelkov (1909,
1912). Studies on the separate families were pub-
lished by Drensky (1929, 1933, 1934, 1939, 1943).
Numerous data on plant pests and species of medi-
cal significance are available in the applied entomo-
logical literature.

After the World War 11, a large number of ar-
ticles related to dipterans of the above mountains
were published. Various hydrobiological, biospe-
leological and entomological applied studies have
a faunistic contribution. Moreover, there are sys-
tematic studies on families Limoniidae, Mycet-
ophilidae, Cecidomyiidae, Sciaridae, Simuliidae,
Chironomidae, Tabanidae, Syrphidae, Agromyzi-
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dae, Chloropidae, Muscidae and Tachinidae. The
research on the Stara Planina and Rhodope Mts.,
carried out by researchers from the Institute of
Zoology, Bulgarian Academy of Sciences in the
period 1960 — 1970 include Culicidae (Bozkov
1959, 1967, 1974, 1991), Muscidae (Lavéiev 1970,
1974), Asilidae (Zhelyazova 1971, 1974, 1975) and
Simuliidae (Kovachev 1975). The most complete
are the investigations of Mycetophiloidea from the
Western Stara Planina Mts. (Bechev & Pavlova
2016); of Simuliidae (Kovachev 2000), Chirono-
midae (Stoichev 2000a, 2000b, 2002, 2004, Sto-
ichev & Chernev 2001, Stoichev & Danova 2003)
and Tabanidae (Ganeva 2017) in the Rila Mts.; of
Cecidomyiidae (Dimitrova 1989) and Phoridae
(Langurov 2001, 2021) in the Vitosha Mt.; of Taba-
nidae and Tachinidae (Hubenov 1988, 1992, 1995,
Ganeva 2005, 2006, 2009a, 2009b) in the Slavy-
anka, Pirin and Belasitsa Mts.. In the management
plans of the National Parks, 184 dipteran species
from the Central Balkan, 386 from the Rila and 760
from the Pirin National Parks are included. There
are data on the vertical distribution of Diptera in
some publications (Buresch & Arndt 1926, Beron
1969, 2022, Hubenov 1993, 2019, 2021, 2025,
Langourov 2021, Cerny et al. 2022, Kechev et al.
2021, 2022, 2023), in the volumes from the series
Fauna of Bulgaria (Beschovski 1985, 2009) and
several catalogues (Lavéiev 2003, Bechev 2006,
2010, Beschovski 2013). The data are mainly
from the territories bordering the roads and tourist
routes. Studies on Diptera in the highest parts of
the mountains are insufficient.

The aim of this work was to present the fauna
and distribution according to the vegetation belts
and areographical structure of the dipterans from
the considered mountains based on an analysis of all
data published up to now.

Materials and Methods

The material from the Stara Planina, Vitosha and
Rila Mts. had been collected after 1890 (from 179
localities in the Stara Planina Mts., 256 — in the Vi-
tosha Mt. and 160 — in the Rila Mts.). The material
from the Pirin Mts. had been collected after 1914
from 77 localities. The material from the Belasitsa
and Slavyanka Mts. had been collected from the
ridge and the northern slopes of the two mountains
after 1925 (33 localities from the Belasitsa Mts. and
31 — from the Slavyanka Mt.). The material from
the Western Rhodope Mts. had been collected af-
ter 1910 from 167 localities. Almost unexplored in
terms of Diptera is the Osogovska Planina Mts.
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The material is stored in the National Museum
of Natural History, the Institute of Biodiversity and
Ecosystem Research, the Department of Zoology of
the Plovdiv University and the Natural History Mu-
seum Plovdiv. A number of foreign entomologists
have published materials from Bulgaria that contain
data on the studied mountains.

Zoogeographical analysis for the taxa categori-
sation was used. This method allows obtaining data
information about species complexes with different
zoogeographical character based on the published
data regarding species distribution and results of the
faunistic research. These complexes contain zooge-
ographical information about the taxonomic groups
which, combined with the origin of the ranges, de-
termines the zoogeographical character of the fauna.
The distribution of the species according to the zo-
ogeographical categories in the mountains and the
vegetation belts is scrutinised. The classification of
the areas is based on the works of Geptner (1936),
Darlington (1957), Kryzhanovsky (1965, 2002), de
Lattin (1967), Emeljanov (1974), Udvardi (1975),
Crosskey & White (1977), Miiller (1980), Malicky et
al. (1983), Gorodkov (1984), Grehan (1988, 1993),
Vigna Taglianti et al. (1999), Proches & Ramdhani
(2012), Holt et al. (2013) and Ficetola et al. (2017).
The border between the Western and Eastern Palae-
arctic along the Yenisei River is accepted. To com-
pare the fauna, Czekanowski-Dice-Serensen coeffi-
cient of similarity is used (Czekanowski 1909, Dice
1945, Serensen 1948).

Results

A total of 3604 dipteran species of 94 families has
been established in the scrutinised mountains so far
(Table 1), which accounts for 69.7% of the species,
known from Bulgaria. Family Tachinidae is the most
species-rich with 297 species, followed by Agro-
myzidae — 255, Mycetophilidae — 244, Syrphidae —
236 and Phoridae — 215 species. The remaining fam-
ilies contain from 1 to 198 species. The Stara Planina
Mts. has the richest species composition (1723 spe-
cies — 47.8%), followed by the Western Rhodope
Mts. (1562 species — 43.3%), Vitosha Mt. (1345
species — 37.3%), Rila Mts. (1128 species — 31.3%)
and Pirin Mts. (1030 species — 28.6%). The Belasitsa
and Slavyanka Mts. are poorly studied (210 to 249
species from several families), while the Osogovska
Planina Mts. remains unexplored (with 30 species).
The number of families varies from 13 to 70, with 52
to 70 families found in the more well-studied moun-
tains. In total, 85.5% of the 110 families known for
Bulgaria are discussed (Hubenov 2021).
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Fig. 1. Natural geographical territorial units of Bulgaria (Hubenov 1997) [the high mountains in black]

Abbreviations used: B1, B2, B3 — Stara Planina Mts. (Bl — Western Stara Planina Mts., B2 — Middle Stara Planina
Mts., B3 — Eastern Stara Planina Mts.); BN — Northern Black Sea Coast; BS — Southern Black Sea Coast; DM — Middle
Danubian Plain; DW — Western Danubian Plain; E1 — Popovo-Provadiya District; E2 — Loudogorie-Dobroudzha District;
P1 — Western Predbalkan; K1 — Rouy Mt.; K2 — Trun Basin; K3 — Strazha-Cherna Gora-Rudini Mts.; K4 — Golo Burdo
Mt.; K5 — Verila Mts.; K6 — Kraishte; K7 — Zemenska Planina Mt.; K8 — Konyavska Planina Mt.; K9 — Kyustendil Basin;
01 - Osogovska Planina Mts.; O2 — Vlahina Planina Mts.; O3 — Maleshevska Planina Mts.; O4 — Ograzhden Mts.; OS5
— Belasitsa Mts.; 06 — Srednostroumska Valley; 061 — Boboshevo-Simitli Valley; 062 — Kroupnik-Sandanski-Petrich
Valley; P2 — Middle Predbalkan; P3 — Eastern Predbalkan; R1 — Rila Mts.; R2 — Pirin Mts.; R3 — Slavyanka Mt.; R4 —
Sturgach Mt.; R5 — Mesta Valley; RE — Eastern Rhodope Mts.; RO — Osogovo-Belasitsa group; RP — Rila-Pirin group;
RW — Western Rhodope Mts.; S1 — Podbalkan Basins; S2 — Sredna Gora Mts.; S21 — [htimanska Sredna Gora Mts.; S211
— Lozenska Planina Mt.; S22 — Sushtinska Sredna Gora Mts.; S23 — Surnena Sredna Gora Mts.; T1 — Sakar-Toundzha
District; T11 — Sakar Mt.; T2 — Bakadzhik-Bourgas District; T3 — Strandzha-Dervent District; T31 — Strandzha Mts.; TL
— Thracian Lowland; V1 — Sofia Basin; V2 — Zavalska-Viskyar Mts.; V3 — Lyulin Mt.; V4 — Vitosha Mt.; V5 — Plana Mts.

The mountains have not been studied evenly in
terms of dipteran families. Separate families are well
studied in some mountains and understudied in oth-
ers, some of the studies are the result of Ph.D. the-
ses of the respective mountain, i.e. Mycetophilidae,
Cecidomyiidae, Sciaridae, Empididae, Hybotidae,
Dolichopodidae and Phoridae. The large number of
localities (256) and the smaller area of the Vitosha
Mt. give the impression of an evenly studied terri-
tory of the mountain (Hubenov 2018). This is true
for the families Cecidomyiidae and Phoridae. For the
remaining families, the taxa distribution is connect-
ed with the study of separate parts of the mountain.

Families studied for a long time by more authors ap-
pear to be more evenly represented in the mountains.
For the remaining families, the taxa distribution is
related to the study of the separate regions and has
no systematic character. Some of the families have
not been systematically studied and the taxa reported
are from accidentally collected materials. These fami-
lies are represented by widely distributed species, the
presence of which do not allow making explicit con-
clusions about their presence in the mountain. Single
taxa and fragmentary data have been reported. Many
localities are in the low parts or in the periphery of
the mountain, while large areas remain unexplored in
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Table 1. Continuation.
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Note. The numbers in brackets after the families give the number of the species established in Bulgaria. The percentages of Nematocera and Brachycera are from the Total

number of the respective row.

terms of Diptera. This is related to the hard-to-reach
locations and the insufficient research of most of the
families in the high parts of the mountains. The num-
ber of the established species is probably about 45-
55% of the actual species composition of the studied
mountains. Most of the material has been collected
around the popular regions for entering the moun-
tains, tourist routes and chalets. The studies on the
Stara Planina, Rhodope, Rila and Vitosha Mts. from
researchers of the Institute of Zoology and the inven-
tory of the faunistic diversity in the protected areas (of
the Vrachanska Planina, Vitosha, Rila and Pirin Mts.,
Central Balkan National Park and the Nature Park
Sinite Kamani) have resulted in a better study of their
dipteran fauna (Bechev & Pavlova 2016, Hubenov
2017, 2018, 2019, 2025). These mountains are also
the most visited by Bulgarian and foreign specialists.

The number of established dipteran taxa in
the Stara Planina Mts. exceeds those for the fauna
of the other mountains and is commensurable with
the fauna of the Western Rhodope Mts. Vitosha and
Rila Mts. are the best studied Bulgarian mountains,
whereas big parts of the Western Rhodope Mts. (Dab-
rash Massif, etc.) are almost unexplored. Pirin Mts. is
also poorly studied as compared to the Vitosha and
Rila Mts. In the well-studied families (Tipulidae,
Limoniidae, Simuliidae, Asilidae, Syrphidae, Chlo-
ropidae, Ephydridae, Muscidae, Sarcophagidae and
Tachinidae) the differences among the mountains are
not big. It is expected that after further studies on the
dipteran fauna of the Western Rhodope Mts. the num-
ber of species there will exceed most of the Bulgar-
ian mountains. This is related to the wide variety of
natural habitats as well as to the geographical location
of the Rhodope Mts. within the border of the Mediter-
ranean subregion. Diptera is a highly mobile group
and after further exploration of the Stara Planina and
Rhodope Mts., over 3000 species are expected to be
found or up to 60% of the species found in Bulgaria.
It is not clear to what extent the Stara Planina Mts.
limits the distribution of certain species but there is a
significant difference between the areographical com-
plexes north and south of the mountain range.

The established species (excluding endemics)
belong to two main groups: 1) species with Medi-
terranean type of distribution (247 species — 6.9%);
2) species with Palaearctic and Eurosiberian type of
distribution (3281 species — 91.0%).

Xerothermic oak forests (2322 species or
64.4% and 82 families). This vegetation belt is not
represented in the Vitosha Mt. and is relatively poor-
ly represented in the Slavyanka Mt. Of the species
with Mediterranean type of distribution (183 species
—7.9%), the South-Eastern European, Holomediter-
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ranean, Southern European-North African, Southern
European and North Mediterranean taxa are the most
numerous. Of the species with Palaearctic and Euro-
siberian type of distribution (2112 species — 91.0%),
the European, Holarctic, Transpalaearctic and West
Palaearctic taxa are best represented. A total of 27
(1.2%) endemic forms have been established, of
which the Bulgarian and Balkan endemics prevail.
In the Rila Mts. endemic forms have not been found.
Most of the endemic species (16 species — 1.1%)
are found in the Stara Planina Mts. The greatest is
the number of Mediterranean species (162 species
— 7.0%). This belt includes the highest number of
areographical categories.

Mesophyllic and xeromesophyllic mixed
forests (oak-hornbeam) forests (2525 species or
70.1% and 81 families). Of the species with Medi-
terranean type of distribution (124 species — 4.9%),
the Holomediterranean, Southern European, South-
Eastern European and North Mediterranean taxa
are the most numerous, while of the species with
Palaearctic and Eurosiberian type of distribution
(2375 species — 94.1%) — the European, Holarctic,
Transpalaearctic and West Palaearctic taxa domi-
nate. The highest number of species is found in this
vegetation belt. The number of the Mediterranean
species is lower (107 species — 4.2%). The number
of the Eurosiberian species (991 species — 39.2%)
is higher. The Bulgarian endemics prevail. Endemic
forms have not been established in the Rila Mts.

Beech forests (2390 species or 66.3% and
76 families). This vegetation belt is lacking in the
Slavyanka Mt. Of the species with Mediterranean
type of distribution (99 species — 4.1%), the South-
ern European, South-Eastern European, Holomedi-
terranean and Balkan-Anatolian Mediterranean taxa
are the most numerous. Of the species with Palae-
arctic and Eurosiberian type of distribution (2255
species — 94.4%) the European, Holarctic, Transpal-
acarctic, West Palaearctic, Disjunct Eurosiberian,
Holarctic-Oriental, Palaearctic-Oriental and Hol-
oeurosiberian taxa are best represented. The number
of Holarctic, European, Holoeurosiberian and Dis-
junct Eurosiberian taxa is increased. The number of
the areographical categories, Mediterranean forms
(90 species — 3.8%) and the taxa of southern type
distributed in the Palaearctic and beyond it, decreas-
es in beech forests. This belt includes the greatest
number of endemics (36 species — 1.5%). Of the en-
demic taxa, the Bulgarian endemics prevail. Endem-
ics have been established in the Rila Mts.

Coniferous forests (1192 species or 31.1% and
60 families). This vegetation belt is lacking in the
Belasitsa Mts. Of the species with Mediterranean

type of distribution (32 species — 2.7%), two are dis-
tributed in the Palaearctic and 30 are typical Medi-
terranean species (14 areographical categories). The
Southern European, Central and Southern Europe-
an-North African and Balkan-Anatolian species are
the most numerous. Of the species with Palaearctic
and Eurosiberian type of distribution (1136 species
— 95.3%), the European, Holarctic and Transpalae-
arctic taxa are best represented. The number of the
areographical categories and the percentage of the
Mediterranean forms decreases considerably in this
belt. A significant part of the areographical catego-
ries are not represented. The dipteran fauna in the
coniferous belt of the Stara Planina Mts. exceeds the
fauna of the Vitosha (20.5%) and Rila Mts. (27.6%)
and is comparable to the Pirin Mts. (35.7%). The
dipteran fauna of the Vitosha Mts. is poorly present-
ed in the coniferous forests in comparison with the
Rila and Pirin Mts. This is related to the poor floris-
tic composition, limited area and the fragmentation
of the coniferous belt of the Vitosha Mt.

Subalpine vegetation (329 species or 9.1%
and 40 families). A total of ten species (3.0%) with
Mediterranean type of distribution have been es-
tablished, of which the Balkan-Anatolian comprise
two species. Taxa of southern type with a Super-
Palaearctic distribution are not found in this belt. Of
the species with Palacarctic and Eurosiberian type
of distribution (314 species — 95.4%), the Holarctic,
European, Transpalaearctic and Holoeurosiberian
taxa are better represented. The number of the areo-
graphical categories and families decreases signifi-
cantly in the belt of the subalpine vegetation. Four
Bulgarian and one regional endemics are presented.
When compared with the Stara Planina (154 spe-
cies), Vitosha (143 species), Rila (99 species) and
Pirin (79 species) Mts., the dipteran fauna in the
subalpine zone of the Rila and Pirin Mts. is poorly
represented. The higher parts of the Rila and Pirin
Mts. are poorly explored and include only a few
families. This is connected with the lower heights
of the Stara Planina and Vitosha Mts. and the lack
of coniferous belt in many parts of these mountains.

Alpine vegetation (61 species or 1.7% and 21
families). This zone is present only in the Rila and
Pirin Mts. Two Mediterranean species (Southern
European-North African and Mediterranean-Central
Asian) and 58 taxa with Super-Palaearctic, Palaearc-
tic and Eurosiberian type of distribution have been
established, belonging to 26 areographical catego-
ries. Of them the Holarctic and European species
are best represented. The remaining categories are
represented by one to four species. One Bulgarian
endemic (Molophilus lautereri Stary, 1974 of family
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Limoniidae) has been recorded from the alpine zone
of the Rila Mts., established also in the Western Rho-
dope Mts. (1450-2666 m a.s.l.). With the exception
of a few families, studies on Diptera in the alpine
zone of the Pirin and Rila Mts. are almost lacking.

Discussion

The faunistic similarity among the mountains (Table
2) is related to their specific natural conditions and
insufficient research. The higher similarity among
the Stara Planina, Western Rhodope and Pirin Mts.
is explained by the presence of karst massifs and
xerothermic habitats. The higher degree of similar-
ity between the Vitosha and Rila Mts. is related to
the silicate massifs, the mountain climate and the
pronouncedly Eurosiberian faunistic character of the
two mountains. The better study of the Rila, Pirin and
Western Rhodope Mts., their adjacent location and
the many common species increase the faunistic simi-
larity among them. The Belasitsa and Slavyanka Mts.
have a specific Sub-Mediterranean climate, which de-
termines the higher similarity between them. The de-
gree of similarity among the considered mountains is
over 60% when comparing the better studied dipteran
families. The wide distribution of Diptera contributes
to a similar fauna between the separate mountains.
Most dipteran species have vast ranges. The endem-
ics comprise 2.6% of the Bulgarian species (Hubenov
2021). In the scrutinised mountains, the percentage of
endemism varies from 0.5% to 2.3%. Further explo-
ration of the Bulgarian high mountains would likely
confirm them to be similar in terms of species com-
position of Diptera. This is related both to the natural
habitats and wide distribution of the dipterans, their
high mobility and low level of endemism.

Often the boundaries among the vegetation
belts of the mountains are not clearly defined. The
first two vegetation belts are under the strongest an-
thropogenic impact and the border between them in
many areas is not clear. Depending on the exposure,
relief and anthropogenic activity, there are areas
of fragmentation, mixing and deforestation. At the
borders between the beech, coniferous forests and
the subalpine vegetation there is a mixing zone of
about 200 m a.s.l. and replacement of conifers with
beech forests or subalpine communities. Overall, the
most species have been found in mesophilic and xe-
romesophilic mixed forests (2525 species — 70.1%)
of the scrutinised mountains, followed by beech
(2390 species — 66.3%) and xerothermic oak forests
(2322 species — 64.4%) belts. This is connected with
the specificity of the families, with the open spaces
to which species from the adjacent valleys penetrate
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and the great number of localities below 1300 m a.s.1.
In the other vegetation belts the number of species
decreases: almost twice in the coniferous belt (1192
species — 33.1%) and many times in the subalpine
and alpine zones (329 species — 9.1% and 61 spe-
cies — 1.7%, respectively). The families Mycetophi-
lidae, Bolitophilidae, Simuliidae, Chironomidae,
Tabanidae, Empididae, Syrphidae, Agromyzidae,
Chloropidae, Ephydridae, Muscidae, Sarcophagidae
and Tachinidae are well represented in the beech and
coniferous forest belts but they are better studied and
represented in the mountainous regions. The increase
of Aschiza, Schizophora, Acalyptrata and the strong
presence of Calyptrata from the beech to the subal-
pine forest belts are connected with these families.
The infraorder Cyclorrhapha determines the species
diversity of all belts. There are open spaces to which
species from the neighbouring valleys penetrate and
the fauna of the first three vegetation belts is similar.
The most families (82 and 81) have been established
in the belts of the xerothermic oak forests and meso-
philic and xeromesophilic mixed forests. In the next
three belts the diversity decreases with 15-20 fami-
lies per belt (from 76 in the beech to 40 in the sub-
alpine belt) as the species composition is determined
by the larger families Mycetophilidae, Empididae,
Dolichopodidae, Phoridae, Syrphidae, Agromyzidae,
Chloropidae, Ephydridae, Muscidae, Sarcophagidae
and Tachinidae. Most hydrobiological studies are lo-
cated in the first 2-3 vegetation belts (below 1500
m a.s.l.) and the families Simuliidae and Chironomi-
dae are connected with them. The unclear bounda-
ries, mixing zones, rich species composition and the
many common species determine a higher degree of
similarity of the dipteran fauna in the first three veg-
etation belts: from 61.3% to 76.6% (Table 3). The
upper border of the coniferous belt passes into the
subalpine vegetation with wide mixing zones. Thus,
many species are common to both vegetation belts
and the number of taxa found in the subalpine belt
increases (degree of similarity 41.7%). Twenty-two
families have been established in the alpine zone as
the families Chironomidae, Tabanidae, Chloropidae,
Ephidridae, Muscidae and Tachinidae determine the
species composition.

The similarity in terms of species richness of
the first two vegetation belts is a specific feature of
the Stara Planina Mts., as compared to the Vitosha,
Slavyanka and Belasitsa Mts., where the most spe-
cies are found in the mesophilic and xeromesophilic
mixed forests and in the beech belt (in the Rila and Pi-
rin Mts.), (Hubenov 2017). In the belt of the xerother-
mic oak forests of the Rila Mts., despite its limited
development, species from the adjacent valleys pen-
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etrate to the open spaces, thus increasing the number
of taxa up to 25.5%. In the same vegetation belt of the
Pirin Mts., 36.8% of the dipterans were found, while
in the Belasitsa and Slavyanka Mts. — from 51.7% to
75.2% of family Tachinidae (Hubenov 2015). This is
connected both with the open spaces to which species
from the Sandanski-Petrich Valley penetrate and the
belt above it. In the mesophilic and xeromesophilic
mixed forest belt of the Rila and Pirin Mts., the spe-
cies are more: from 35.0% to 47.0% (Hubenov 2017).
Most of the species in the second vegetation belt of
the Slavyanka Mts. (93.6%) are connected with the
karst terrain, open spaces, small area of the first veg-
etation belt, which is absent around the Paril Col, and
the lack of the beech belt.

Limoniidae, Sciaridae, Empididae, Hybotidae,
Phoridae, Syrphidae, Agromyidae and Muscidae
are well-studied families and most of their species
are found in the beech forest belt. In beech forests
of the Vitosha Mt., 46.6% of the species composi-
tion has been established, which is lower than the
one in the Rila and Pirin Mts. The border between
the beech and the coniferous forests of the Vito-
sha Mt. is not clear. There are areas of mixing of
200-300 m, replacement of coniferous with beech
forests or deforestated areas. More taxa have been
found in the beech forests of the Rila (73.4%), Stara
Planina (67.6%) and Pirin (55.1%) Mts. The bound-
ary between the beech and coniferous forest belts is
not clear and there are wide zones of mixing. This

Table 2. Similarity of the dipteran fauna of the mountains.

determines the high species richness in the beech
belt, the many common species and the similarity
of the dipteran fauna between the second, third and
fourth vegetation belts for each mountain (Hubenov
2017). The great number of species in the beech belt
(76.9%) is distinctive for the Belasitsa Mts. It is con-
nected with the higher upper limit of this belt due
to the lack of coniferous forests, the availability of
open spaces and the low anthropogenic impact.

The great number of species in the coniferous
forest belt (87.2%) is distinctive for the Slavyanka
Mts. (Hubenov 2015). It could be explained with the
significant area of this belt, the heterogeneous charac-
ter of the constituent plant communities and the lack
of a beech belt. The situation is similar in the Western
Rhodope Mts., where the coniferous forests and the
open spaces between them occupy most of the moun-
tain. The difference is smaller in the coniferous belt of
the Vitosha (20.5%), Rila (27.6%) and Pirin (35.7%)
Mts., (Hubenov 2017, 2018). The upper border of
the coniferous forests (where it is developed) gradu-
ally passes into the subalpine vegetation with mixing
zones of about 200 m. Thus, most of the species are
common to both vegetation belts and the number of
taxa established in the subalpine belt increases.

The fauna in the subalpine zone of the Stara
Planina Mts. is richer then those of the Rila and Pi-
rin Mts.. This is due to the lower height of the Stara
Planina Mts. and the absence of a coniferous belt in
some parts of the mountains. The situation is simi-

. . Osogovska . . o Western
Vegetation belts Vitosha Planina Belasitsa Rila Pirin Slavyanka Rhodape
7777777 Stara Planina 358(549) | 2.7(24) 16.2 (157) | 38.9(554) | 39.2(539) | 15.5(153) | 45.4(746)
~__Vitosha 242D 20.3 (158) | 40.0(495) | 37.9(450) | 18.7(149) | 34.3 (498)
___Osogovska Planina | | 8.3 (10) 3.7(21) 32(17) 5.7 (8) 2.8 (22)
__Belasit,ta | | 21.2(143) | 26.9(167) | 42.7(98) 14.4 (128)
_Rila 38.0(429) | 19.3(133) | 40.7 (548)
_Piem 24.1(154) | 42.0(481)
Slavyanka 16.2 (147)
Note. Common species are given in brackets.
Table 3. Similarity of the dipteran fauna according to the vegetation belts.
Vegetation belts Mixed forests Beech forests UG Sulbedly }ne Alp 1n'e
forests vegetation vegetation
Xerothermic forests 76.6(1856) | 613 (1445) | 384(674) | 145(1%2) | 3947
Mixedforests | | 743 (1825) | - 45.1(838) | 156022 | 37(48)
Beechforests | | ] 58.4(1046) |  195(265) | - 4160)
Coniferous forests | | | AaL7@I) 89(560)
Subalpine vegetation 29.7 (58)

Note. Common species are given in brackets.
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lar in the Vitosha Mt., which has a lower height and
lack of a coniferous belt in the southern parts of the
mountain (Hubenov 2018). The studies of the high
parts of the Rila and Pirin Mts. are insufficient and,
with the exception of some families, fragmentary.
In the subalpine zone of the Stara Planina Mts., 30
families (42.9%) are represented, while the species
composition is determined mostly by Chironomi-
dae, Chloropidae, Ephydridae, Muscidae and Ta-
chinidae. The species composition in the subalpine
zone of the Belasitsa Mts. is richer than the one in
the Slavyanka Mt. This is related to its lower border,
due to the lack of a coniferous belt. The percentage
difference in the species composition of the subal-
pine belt for the Rila (9.9%) and Pirin (10.6%) Mts.
is negligible (Hubenov 2017). For the other moun-
tains this is the last vegetation belt.

Of the taxa found in the alpine zone, three spe-
cies are typical for it: Micropsectra radialis Goet-
ghebuer, 1939 (Chironomidae), Palaearctic-Oriental
species in the Pirin Mts.; Eudorylas jenkinsoni Coe,
1966 (Pipunculidae), European species and Norel-
lisoma armipes (Meigen, 1826) (Scathophagidae),
European species in the Rila Mts. Other two species
have been established in the subalpine belt [Didea
alneti (Fallén, 1817) and Cerodontha spinata (Gro-
schke, 1954)]. A total of 17 montane, 27 boreomon-
tane and seven montane-Mediterranean species of
18 families are represented (Tipulidae, Hesperini-
dae, Cecidomyiidae, Culicidae, Simuliidae, Cera-
topogonidae, Tabanidae, Acroceridae, Empididae,
Phoridae, Tephritidae, Chamaemyiidae, Acarthoph-
thalmidae, Agromyzidae, Ephydridae, Muscidae,
Sarcophagidae and Tachinidae), found mostly in the
coniferous and the subalpine vegetation belts. The
differences in the distribution of the species in the
subalpine and alpine belts of the Rila and Pirin Mts.
are small: from 0.7 to 1.3% (Hubenov 2017).

Regarding the hypsometric belts, there are vari-
ations in the maximum number of species among
the families in each mountain. In the Stara Planina
Mts., the maximum number of species is found be-
tween 300 and 900 m a.s.l.; in the Vitosha and Pirin
Mts. — between 900 and 1300 m a.s.1. and in the Rila
Mts. — between 1000 and 1500 m a.s.1. In general, for
Bulgaria, the maximum number of species has been
established between 400 and 1000 m a.s.l., with dif-
ferences of £200 m among the mountains (Hubenov
1993, 1995, 2015). In many cases, the finding of spe-
cies at a certain altitude is accidental. The lack of sys-
tematic research on many families, the unclear bound-
aries among the vegetation belts and fragmentary data
for most dipterans do not allow explicit conclusions
about the adherence of the taxa to one or another veg-
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etation belt to be made. The distribution of species
in groups according to their presence in vegetation
belts has a relative character and depends on the spe-
cific features of the taxa and studied areas, as well as
on the duration of the research. There is a correlation
between the horizontal and vertical distribution of
Diptera. The species with a wide vertical distribution
comprise ranges of Cosmopolitan, Super Palaearctic,
Palaearctic and Eurosiberian type. Dipterans found in
the subalpine and alpine belts of the Bulgarian moun-
tains have Holarctic-Oriental, Holarctic, Transpalae-
arctic, West and Central Palaearctic, West Palaearctic,
European-North African, Holoeurosiberian, West and
Central Eurosiberian, West Eurosiberian, Disjunct
Eurosiberian and European ranges (Hubenov 2015,
2017, 2018). The degree of similarity of the dipteran
fauna is highest between the close hypsometric and
vegetation belts. The taxa richness and the number
of common species are significant. It can be expected
that the level of similarity between the hypsometric
and vegetation belts will increase under further stud-
ies of the mountains. Dipterans are a mobile group
with wide species distribution and it is normal the de-
gree of similarity between the separate regions and al-
titudinal zones to be high. The geographical location
of Bulgaria outside the zone with a typical Mediter-
ranean climate also contributes to the predominance
of the widely distributed dipteran taxa.

The zoogeographical categorisation of the spe-
cies is made on the basis of current data about their
distribution. Thus, the dipterans are divided into 140
areographical categories, combined into three main
groups and six complexes (Table 4).

Species distributed in the Palaearctic and be-
yond it. This group (886 species — 24.6%) includes
36 categories, of which 27 species of northern type
(widely distributed in the Holarctic and Palaearctic)
and nine species of southern type (distributed only
in the southern parts of the Palaearctic). The differ-
ence (%) among the mountains varies from 16.7%
(for the Osogovska Planina Mts.) to 35.2% (for the
Belasitsa Mts.). The difference among the vegetation
belts of the considered mountains reaches 14.9%:
from 26.1% (beech forests) to 41.0% (alpine zone).
The highest differences (%) between the different
vegetation belts of the mountains (from 20.9% to
44.8% — xerothermic oak forests and alpine vegeta-
tion) were established in the Pirin Mts. (Hubenov
2017). Between the mountains, the biggest differ-
ence of 15.8% has been recorded in the subalpine
belt of the Vitosha (19.6%) and Pirin (35.4%) Mts.
In the other vegetation belts, this difference is small-
er (from 0.2% to 14.1%) (Hubenov 2017, 2019). For
the separate areographical categories, the difference



© L 8 6 9 1 I 4 1 1% (€011 [eordonoryy-onorese[ed 1SOM
I I I I I I T I I I (€001 | URI[EISNY-010IRIR B
€ 01 9t 28 56 $6 v | st Ly 09 8T 65 w | @oorr| [BJUSLIQ-ONOIeIR e ]
I € € 1 1 Sl b1 L ¥ S 9 8 | (oLt | [eardonoryy-onomaeeq
I b L 91 61 €z L] ¢ 1 1 v 8 L1 | o | [eardonoaed-onoresered
I € € € € I I z z ¢ |00 | UBI[ENSNY-[RJUSLIQ-010IBIR[ed
I I 1 I I I I I (€00 1 [eordonjoaN-[eordonory-onoreseed
I 3 9 9 8 s I v 4 4 4 9 «Os | uei[ensny-[eo1donoa[e-onoIede[ed |
1 1 (€00) 1 [eordonoaN-[eordonosfeJ-onorese[ed
6 6 191 | €0€ | 11€ | 28T | L8I 1 611 | €I 6 € €1 | 91T Awmﬂv anoIe[OH
12 S 9 | I € 14 € URI[BNSNY/-O10IR[OF]
I ¥ 8 I 4l b1 01 L S I 9 L [ea1donoaN-onoIR[OH |
I 4 39 8 06 8 vS | ol % Ly S 9 65 [BJUSLIO-OLOIR[O
I z ¢ ¢ 8 9 € I ¥ ¢ S : reardonoryy-onomoy
14 14 S [ C C S T0)9 URI[RNSNY-[RIUSLI)-O1IIR[O |
@ € € I € I (o) s uerjensny-[eo1donoaN-onoIejoq
z ¥ 6 91 0C 61 € | T 01 4l z 6 a1 | ooz | [e)uaLIQ-[o1d0N0aN-OIOIE[OH
I € € I 4 I 7 (800) ¢ | Teordonoyy-1eo1donosN-onoIe[ 0
z ¢ ¢ ¥ v I z I z oy | [esrdonoo[ed-onore[oH
z ¢ S 9 ¢ z € v z € s | @oL | uerjensny-[ea1donjod[ed-onore[o
z ¢ v € ¢ z I z I z v oy | 1eordonodN-[eo1do1jod[ed-onoIe[0
I ¢ L 4| Tl €l 8 I ¢ 9 I L 6 | woer | uey[odowsooIag |
b 8 81 LT 6T 1€ 0z | ¥ 1 91 ¢ 4l w | oe | ueyjodowso)
01 | (1) | (180 | (190 | (T'LD) | (58D | 8'LD) | (1'97) | (0'8D) | (s'6D) | (6'z) | (L9D) | (5'sD) | (08D | (6'€D) | AL Emmz
ST | TOI | sec | st9 | 989 | 199 | ve¥ | S9 | 88T | €€ | 69 S £vE | I8p £98
019 | (019 | (€80 | (590 | ®LD | (6D | 8D | (s°80) | (s'8D) | (1'09) | (Ts©) | (9D | (6'sD) | (98D | (OpD) :: N — s_wu dg
ST | TOI | Lgc | ve9 | €L | T8 | ¥ | IL | ¥6T | 6£€ | L S 6v€ | 6k 988
z ~ e
2% | 2% | S5 % |88 28| § | ¥ | 5 g | 2 | = | 3
23 |2t |%g |25 |22 |38 | = | § | £ | B | & | § |8 | = | W
2 e S B 2 28 = S5 g s ] ® = ~ g s Jquinu SBaIR 9Y) JO UOHBIYISSB[D
SE | Bz | 3% =2 |82 |58 g 8 £ 5 = I
=8 §|%g| §| §) g % =
= @
$)[9q uonedZA SUIBJUNOTA]

Fauna, Distribution and Areographical Structure of the Dipterans (Diptera) from the High Bulgarian Mountains

surejunow ueLredmng ysiy oy jo (exaydi(q :e100suy) suedydip oy Jo onsudloeIeyd [eoydeiS0a8007 4 diqel,

161



I ¢ a 8¢ It 6€ €| L 91 9z L 1z 6c | b UBISY [eNUdD-UBLDQISOING
I 1% L 6 8 L I I 9 ¢ S ot | URISY [EIUS)-UBI[0JBUY-UBLIOQISOING
v S 9 € z ¢ 4 z z € Too9 | OOIEIE[EJ ISOM -UINOS
I z z T I 1| ooz | SIOIBIE[E INOS
€ L 81 Sy 8¢S Ly o€ | 9 T 91 L I €T w | (6189 | onoIedR[ed unfSIq
8 s 16 | 901 | LOI 19 | I 6€ IS 9 s v [ (LOTer| OoIBIR[E] 1SN
z 6 1€ 9 SL 8L v | €l 6T Lg 6 z 6€ s | Boss | onoIEaE[Rd [BHUI)) PUB ISOM
b Ll €9 bEl | SST | 0SI 88 | 6C 0L 18 8T S L8 o11 [(6) LLT | onoresefedsuel],
4 ¥ 01 81 ST € | 9 |y I SI € [ 4 L ost| suoieae[edojoH
0€0) | #7eD) | (TeD) | v | (9°LD | (0060 | (1'SD) | (679€) | (097) | (68D | (8'¥E) | (L'9v) | (1'sD) | (1'87) | (9°€D) AdAL DLDUVIVIV]
1 LL | LLT | €8S | 869 | ¥L9 | T6S | T6 | 89T | 9T€ | €L v | LEE | v8p 0S8
(0'68) | (069 | (L'1L) | (s€0) | (Tzw) | 0oL | O1L) | (61L) | (£71L) | (0'0) | 8%9) | (€7€8) | (I'vL) | ('1L) | Gr'sL) | HONNQLISIP JIIEIEIES WIA 8%86
9€ | LTT | SS8 | 9SLI | TTST | OW9L | 6IIL | 6LI | ¥EL | 68L | 9€1 | ST | 966 | IETI | SILT
I I I T I (€001 | UBOURLIONPIIN-[EIUSTIO)
I 4 I I (900) T UBOUBLIIPIA-[eo1don oIy
I T T I I 900)T | [BIUDLIO-O1IOIBIR B 1SOAN-INOS
z ¢ S ¥ [ I 4 € I z ¢ | Gos | [EJUOLIO-ONOIEdR[E YINOS
C S C [ C (80°0) € | [eo1do101) y-01101BIR B ] 1SOM-INOS
I I T | I I (€001 | [eordonoIy-onoreae[ed o
! I (€00) 1 Teordonodred-ondIeaeed 1S9 -yINos
4 € S 4 I I 4 ¢ [eordonoa[eg-onoteoe[ed MNOS
4 T ¢ T z z I z I I (30°0) € | ueifensny-reordonoajed-onolede[ed YINos
@z tos| 0 1 EY Go6| ¢D0 | Gos | 09| s oo OV oo 24AL HLNOS
I 4 4 4 € ré oy | [eusLQ-ueadoinyg
I z 8 €l 01 v L S S I L o1 | %091 | [EJUSLI)-O1IE. e JOUN(SI(
I I I I T I (€00 T | [eo1d0N0aN-O1OIRIB B ISOM
z 1 1 €l 8 S 01 I € 9 | (s0)sr | [EJULIO-OIIOIEOR ] SO
Z % =)
£ £z |22 . z :% " K @
RE | SF g8 |85 |82 |25 § | £ | 5 | 2 | 2 | B
Si |2 |38 |29 |23 |32 | = | % | E | B | E | E ||z |
e | S2 RZ|S3 |38 g8 s s = ® g ~ g g Jqunu SBAIE J1) JO UOLLIYISSE)
an wW Wm mm wm mm; 5 ® m. m. w10,
g S g 2 © d 2| % =
$)[9q uoneIZIA SUIB)JUNOTA]

Hubenov Z.

‘uonENURUO)) *f AqEL

162



Fauna, Distribution and Areographical Structure of the Dipterans (Diptera) from the High Bulgarian Mountains

@ vl 33 L L9 Is 1€ | 6 9z 44 14 4 s¢ w | L8 UBLISQISOINIOOH
re) | (1) | Fy) | B¢€h) | (To6) | (S€) | (0°68) | (IvD) | (6°LE) | (6+E) | (0°00) | (b°€E) | (S'Hp) | (T9€) | (S€p) FdAL NVRIAZISOUNT
61 SET yTs L¥O1 166 LLL 609 09 06€ 1433 (44 01 66S €79 89s1
(r9g) | Osp) | (s8p) | (6p) | (S'vp) | (1Y) | (S'9p) | (spE) | (Tsk) | (0'1p) | (0°09) | (L99) | (0'6¥) | (LD | (8°19) wo1Bo.qns 2U0 ur paynqLSIp sorad
(44 0ST 8LS ELIT | VCII 996 LTL 98 99% (34 €9 II 659 L¥L 8981
1 (€00 T uelsy [enua)-ueadoing wioseq
z L €1 €1 € z € 8 s o ueruein [ -ueadomg
I 6 6 6 € € € S 4 4 3 o) v1 uetuesf-ueddomng
4 4 4 I I (90°0) T uerueIn] -uerjojeuy-ueddonsg
I 3 6 ol 6 L S % 14 8 (t'0) 49 ENEEH-:m:oﬁsarqmomoém"
(@ ¥ (@ I 4 I I Tov ueruen J -ueif-ueadoinyg
1% 14 ¢ 4 I 1 € 09 UBIURIN | -UBI[-URI[OJRUY-UBadoIng
4 11 1T 0T (4 4 I L L I 1 | 80)og UBISY UId)SOM -pnog-ueadornyy
I € 8 0r 6 v € € S L (t'0) el URISY [BNUD)) 5&5&8&8:@
1 ¥ L 9 € C € ¥ € S (€0) 01 ueIsy Ebﬁu@-gsog&:ﬂ:
I € ¥ 4 S 1 S (zo) 8 ueIsy [enue)-uerjojeuy-ueadomyg
4 01 33 1L €8 8 0s | ¢ T LE € s¢ s |roern UedLYY yuoN-ueadoing
S 1 @Y 8C T € | € 01 Sl € 4 1 81 | (60) 1€ UedL}y yHoN-ueljojeuy-ueadomyg
4 S i S € 4 [4 I 14 (T0)9 UBI[0}RUY-UBLIOISOINT JSOM
4 4 2 I 4 I (800) € UBIURIN | ~UBLISQISOINT 1SN
I I 4 4 T I z (900) 7 UBIURIN ] -UBI[O)RUY -UBLISQISOINT 1SOAN
I I I I I I I I I I (€00) 1 UBTUBI[-UBT[0BUY -UBLIOQISOING 1SOAN
I I € 4 4 [ I 14 1 z z (300) € UBTURIN ] -UBI[-UBLIOQISOINT 1SOA
4 I T z 900) 7 URISY [BIUS)) 1SIA\ -UBLISQISOINT 1SOAN
€ S 9 8 6 T [ S 4 (4 € S (z0) 6 | UBISY [eJUSD-UBLIIQISOINT ISOM
I I I C I I C 1 I (90°0) T | uBISY [E1UI)-UBI[0JBUY/-UBLIQISOINT ISOA
I I 4 4 I 14 I I I 4 (90°0) ¢ UBI[0JRUY -UBLIIQISOINT
4 ~
S 2 = - a 3 m
s | £ %% =% |5 =2 z ] %
w2 s%S | B | &2 = n = 3 2 =] S =
a5 o B S 5 S = T e | S8 = & - ) 3 = Y
2z | 2% (22 |22 |22 |28 | 2 | ¢ = | B | % £ | 3 | = | @
L% | 32 B2 23 23|27 = H g ® = Wa = ) Jaquinu SBaIR 1) JO UONBIYISSE]D)
28 B8% | 8% | % 2152 | 8 3 £ = ® e
S¢ f |53 |sZ *: 5 & ° : = ma
g = m. & S ° - = =
S)[9q UONEBIITIA SUIB)UNOIAl

‘uonENUIUO)) ‘P IqEL

163



+ 9 4 1 1 I ¥ UBIURI[-UBIUBLINIPIN
I (4 12 9 F4 4 € I I 4 v UBIURIN | -URI[-UBSUBLIIPIIN
¢ 9 6 T |z z ¢ ¥ 9 | (coor URISY [B1JUS)) JSOM -UBUBLISNPIN
I I [ 4 S L € [4 4 € I I 4 ToL UBISY [BXUS)-UBSUBLISNPIN
I I I I I (€00) 1 Iseq JeJ INOS pUE UBSURLINIPI YHON
I 4 I I I 14 I (900) ¢ UBLISQIS INOS PUE UBIUBLINIPIA
0¢ | G0 | 89 | @p | (oo | (09 | @ | (0 | Ly | (56 09 | 69 | oy
N ° ] AdAL NVINVIIALIAA
€7 [ 0€ 06 | LOT | 291 €6 | €t s €5 or | EOT| gy o1 | @ EN s_z
! S L 9C LT L1 S €l 1 81 SI | DS uesdoing uIdSed-YIN0G pue [eNU)
4 8 @ Lg LE 143 Iz | @ L1 1T 1 0¢ € | Do ueadoing widyInOg pue [enua)
) GﬁﬂOu.&G{
I I 4 € ¢ I I € (4 4 (o) v -ueadoing uIISeg-yInog pue [enua))
I I 4 9 01 3 S € 4 4 L 8 (€0) 01 | uerojeuy-uesdoiny WIAYINOS pue [ENU)
. ueLRqIS
I ! I (€00) 1 ynog pue ueadoIny uIOYNOS pue [BHUID)
I ¢ 8 ¥ v ¢ I b To)s | ueadoIng wId)seq pue [enud))
1 7 7 I T I 1 (900)z | ueyoreuy-ueadoinyg uiaises pue [eNU)
1 I 1 I T I i I (c00) 1 uerueIn [ -ueadoing UIo)Seq puUB [BNUS)
I I € ¥ S S T | z z € ToL ueadoing wolsesy
I z T I z 1oy ueLdqIS-ueadomy wajsey
9 9L 1Lz | 1.5 | 8IS | OIr | Ts€ | TT | €61 | Tl S1 € 67€ | SIE Mm% ueadoing
€ 0T | 9 | v | 6€ | 9z | T 9T | 9T | ve | 8D ueioreuy-ueadomy
€ 9 L 9 € ¥ S z I € S T8 UeLIaQIS YInos pue ueddong
z 4l ss 86 €6 69 o | 9 €€ 2 01 z 96 19 [0 syl ueLaqIsoIng punfsiq
I S 1€ 19 99 9 s¢ | ¢ T 1€ v z 9 s¢ | 006 UBLIOQISOING 1SOM
€ L s¢ 9 €9 43 9 | 6 s¢ 8T v 6T s¢ | (€D UBLI2QISOIN [E1)UD) PUE ISOM
z ST £ 6€ 1€ 9z I 01 I I I €1 8¢ | (DS UBLIIQISOINASUBI
» x
sE| 5|29 |_w»| =|_ 5| 2 g 2
- ..m - = [\*) m g % 2 vIA_ < m <8 72] IS g
v = SE |28 £S5 | 82 n = e 5 =g < < g
s N = S = = T = S @ = < la-] e @ s o
23 | 2% (%2 22|22 |88 | = | £ = | E | % &8 | = |
_R ® | S w 2 m 3 | S 2 W. = g ml 5 S =S o W 5 Jquinu SBAIE dY) JO UOBIYISSE]D)
= g 2 ° & 2 | 3 =
= 17 1)
$)[9q uonedZaA SUIB)JUNOTA]

Hubenov Z.

‘uonENURUO)) *f AqEL

164



Fauna, Distribution and Areographical Structure of the Dipterans (Diptera) from the High Bulgarian Mountains

““““ ] uROLY
I 14 ¢ 14 L m “““ I 4 4 14 ¢ @0) w yMON-Ueadoung wognog pue [enua)y
) URIIOURQY]
I I I ﬁ “““ I (€00) ﬁ -ueadomng WIRISEH-INOG PUE [ENUI)
) uerueIn ],
I I L ! ! (€00) _ -ueadoIng WIDISEH-UINOG PUE [ENUI)
) ueIuRIN ],
4 4 I I I I (o) ¥ -ueadoIng wayInog pue (S[PPIA) [eNU)
I I Z ﬁ z (90°0) N ma_ﬂm:-smomogm UI9)SE-INOS pue :wbquM
) ueruel]
I I € 2 4 v I I € 4 ¢ (o) m ‘ -ugadoing wdyINOS pue (J[PPIA) [enu)
. ueruenJ,
4 4 4 I I 4 I I 4 I (900) -ueif-ueadoiny UIYINOS puUe [BHUI))
) uBISY [BNUD)
I I I I I I I I I (€00) 1 189 -tBadoIng UISYINOG puB [BNUD)
T I (€0°0) 1 | ueisy [enua) 1sop-ueadoing wiaseq-ynos.
[ I (€00)1 |  uesy [enua)-ueadoing wiaseq-ynos.
I I I T I (£0°0) T | ueLIdQIS ynoS pue ueadoms Widised-ynos.
I I I (€00) 1 |  uenaqiS yinog pue ueadoing ulaynos
I I T 1| (001 UIUPI[-UBSUBLISPIA ISBIYMON
T I (€00) 1 UBIURIN | -UBI[-UBSUBLIIPIIN ISBIYLION
““““ N ueIsy
I I I [ (€0°0) 1 [BIIUS)) 1SOA ~UBSUBLIANIPIA 1SLYLION
4 € S I I C 4 4 (T0)9 UBTUBI[-UBSUELIIPI YHON
4 S I C I € (1o s UBISY [BIUS)) JSOA-ULSUELIDIPIIA YHON
i i 1 1 1 9000z UBISY [E1)U9)-UEAUBLISHPIIA YHON
I I 1| (o001 UBISY [21)USD)-UBSUBLIJIPIIN ISeq
I z z T I i z I I z | o0¢ UBIURIN | -UBSUELIBNPIN
z >~
S » = o) Q
SZ| E|58 | -F|.8|s2| 3 2 %
nE 23 | B |88 | S% | o= & 2 = S g
N o = S g S = = S e =t & - ® 3 = 1Y
2|2 | 2e |z |22 |8 | 2 | £ = | 2 | g | § | 8§ | = | W
58 W 2 w 2 m s | 23 W. & W W 5 S = ~ m. g | »qunu SBaIE YY) JO UONBIYISSE]D
SE g | S8 2 |z 2 =g 2 & ® £ 5 [eloL,
Sz E | g2 = 2 o | B =3 < = )
B 3 5 z © 4 s =
$119q uonEdZIA SUIB)UNOIA!

‘uonENUIUO)) ‘P IqEL

165



Hubenov Z.

w ov 09 9L I8 2 ) e s ) 1 €1 19 0L t6 sayfue
9 67€ | T6II | 06€T | STST | Ti€T | T9SI | 6vT | 0€01 | STIL | 01T 0 | SPET | €TLI | ¥09€ sarads
I 9 9 S z ¥ S ¢ z v | (0Ll OIUAPUD [EUOITY
I ¥ a 0z €l 4l ST | 1 ) 6 6 o | (rDes oruepud UeLeS[ng
€ 6 L I s z 6 € I I 9 | (s0)8T oIuapUd UeY[eg
1 1 1 (4 1 1 1| 00z druopuaqns uey[eg
. . 0o | ¢ | 0D | @D | OD . €2 | GD . @60 | €D .
ODI1 | (DS - oF 0 i Sz @D ¢ - o1 Sor - - TooL SOINIANT
z ¥ 8 S 6 L I 9 S z ¢ | For ueI[OjRUY-UBN[Rg
1 1 (4 1 (4 T I I 1ot ueiseone)-uBy[eg
1 1 AMOOV 1 Qm_ﬁmﬁuﬁm«wmo—gmolﬁmvﬂ_mm—
I € €l 6 L1 o I 8 I I € | Lost ueadoIng wlse-yIN0S
9 9 S 9 | 1 € I z (o8 uerjoreuy-ueadony uIsed-yInos
I I T 1 | (001 UBOUBLIANPIIN 158 -YHON
I L €l 6 4l a ¥ S 8 z 01 s | (g0o¢ ueadoing woynog
I ¥ 8 01 6 I z S z I s | o1 UBOUBLIONPIIN YHON
I € z € T z I z z 1o)s UBOUBLIONPIIN 1587
€ 8 or | o1 6 9 1 € L vl | (90) 0T UBQUELI)PAWO[OH
1 1 AMOOV 1 meﬁﬁhﬁyﬁuﬁwoﬁo.mz‘m— uIdiseq-yinos
““““ (c00) 1T ueruein  -ugadoing weynos
I T I (€0°0) 1 | uemueI-uerojeuy-uesdoinyg uInseg-ynos
I I I | I ¢ | (o0o)z |  ueolyy yuoN-ueddoing woIsed-ynos
UeILL
I I (€0°0) 1 JuoN-Uerjoyeuy-ueadoinyg anmmm-ﬁzom. v
I I z € v 41 s I € I I I s | o | UBdLY YHON-ueadoIng uioynos
z o [
vs 8% |25 85 32|28 §E | T | < g S < | 3
23|25 |gg|z8 /28|38 | = | £ | | 2| &8 | ¢ | § | =z | W
58 Mem B = 2 s | S¢g 2 & g s ] ® w ~ g m. Jquinu SBaIR 9Y) JO UOHBIYISSB[D
S| TE|=3 |%: %z |®=5| & | ° F | ma
B 5 g 2 ° ° 2| % g
$)[9q uonedZaA SUIB)JUNOTA]

‘uonENURUO)) *f AqEL

166



Fauna, Distribution and Areographical Structure of the Dipterans (Diptera) from the High Bulgarian Mountains

is the highest in the Holarctic (4.1%) and Holarctic-
Oriental (3.8%) species of the Stara Planina Mts.
The establishment of other species of the complex
of the northern type in the subalpine and alpine veg-
etation belts is very likely, owing to their distribu-
tion and insufficient studies of the high parts of the
mountains. The taxa of the northern type have vast
ranges and ecological flexibility. In the Super Palae-
arctic group, the Holarctic species are the best repre-
sented: 420 species (11.7%) — from 3 to 216 species
(from 4.3% to 12.5%) in each mountain and from
9 to 311 species (from 12.1% in to 14.9%) in each
vegetation belt. Of the other areographical catego-
ries, the Palaearctic-Oriental species are better rep-
resented [ 116 species (3.2%) — from 28 to 72 species
(from 4.0% to 13.3%) in the separate mountains and
from 3 to 95 species (from 3.4% to 4.9%) in the veg-
etation belts] and the Holarctic-Oriental [99 species
(2.7%) — from 5 to 59 species (from 2.4% to 4.2%)
in the separate mountains and from 1 to 90 species
(from 1.6% to 4.4%) in the vegetation belts]. The
species of the southern type (23 species — 0.6%) are
represented in the first 2-3 vegetation belts (two spe-
cies are found in the coniferous belt). They are not
important for the zoogeographical characteristic due
to their small number [5 to 10 species (from 0.4%
to 2.4%) in the mountains and from 2 to 21 species
(from 0.2% to 0.9% in the vegetation belts). Usually
the Super Palaearctic group is scantly presented and
is not determinant for the zoogeographical charac-
teristic of the Bulgarian terrestrial fauna (with the
exception of the coastal fauna). Only in highly mo-
bile forms (such as Diptera), the group is well repre-
sented and exceeds 20%. In the Stara Planina Mts.,
it is represented best in the subalpine belt, where
it includes 61 species (39.9%). Compared to Rila
(25.7%), Pirin (21.0%) and Vitosha (20.0%) Mts.,
the group is better presented. This is related to the
more northern location of the Stara Planina Mts.
and the specific climate north of the central ridge.
A significant number of synanthropic and synbovil-
lous forms with a cosmopolitan or subcosmopolitan
distribution belongs to the Super Palaearctic group.
Their ranges are structured and affected by the de-
velopment of the human civilization (before the era
of contemporary research).

Species distributed within the Palaearctic
region. The group (2718 species — 75.4%) includes
from 25 to 1231 species (from 64.8% to 83.3%) per
mountain and from 36 to 1822 species (from 59.0%
to 73.5%) per vegetation belts. It is divided into spe-
cies distributed only in the Palaearctic but in more
than one subregion and species distributed within
one Palaearctic subregion.

Species distributed only in the Palaearctic
but in more than one subregion (Palaearctic type).
Taxa, whose areas include more than one Palaearc-
tic subregion in latitudinal direction, belong to this
group. They are well represented in the high mobile
groups and comprise more than 20% of the species.
In total, 31 areographical categories are represented
in the considered mountains, which combine 850
species (23.6%) of the dipteran fauna (Table 4). The
character of the Palaeartic complex is determined
by the Transpalaearctic [177 species (4.9%): from
5 to 116 species (5.6% — 16.7%) per mountain and
from 4 to 155 species (5.2% — 6.6%) per vegetation
belt], West Palaearctic [132 species (3.7%): from 6
to 74 species (2.9% —5.6%) per mountain and from
8 to 107 species (2.4% — 4.6%) per vegetation belt]
and European-North African [112 species (3.1%):
from 3 to 55 species (1.4% — 3.3%) per mountain
and from 2 to 84 species (2.9% —3.6%) per vegeta-
tion belt] species. The West and Central Palaearctic
(88 species — 2.4%), Disjunct Palaearctic (68 spe-
cies — 1.9%) and Eurosiberian-Central Asian (52
species — 1.4%) taxa are well represented. The cor-
relation of the mentioned categories is consistent
in the separate mountains and vegetation belts with
small deviations and varies from 1.4% to 16.7% (1
to 155 species). Sixty-eight species (1.9%), from 1
to 42 species in the separate mountains and from 3
to 58 species in the vegetation belts have a longi-
tudinal disjunction of the areas with regard to Si-
beria and Central Asia. Probably some of these
species are presented with sparse populations and
will be studied in more details as a result of further
research. Most often a latitudinal disjunction of the
areas of this complex is lacking (Gorodkov 1984,
Josifov 1988). Single montane and boreomontane
forms are rare. A significant part of the species with
wide vertical distribution (over 22%) belong to the
Palaearctic complex. It includes a total of 23.0% to
29.0% (from 14 to 698 species) of the species in
the vegetation belts of the high mountains (Table 4)
and from 11.5% to 37.0% (from 3 to 196 species) of
the species in the vegetation belts of each mountain
(Hubenov 2015, 2017, 2018). The vast areas and
wide vertical distribution of the taxa of this complex
are an indication of the greater ecological flexibility
of'its species. The Palaearctic complex is best repre-
sented (from 36.9% to 46.7%) in the poorly studied
mountains: Osogovska, Belasitsa and Slavyanka (in
the other mountains it does not exceed 28.9%). This
is probably related to the insufficient studies of these
mountains and the non-systematic sampling, result-
ing in the collection of more common and wide-
spread species.
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Species, distributed within one subregion of
the Palaearctic. This group (1868 species — 51.8%)
includes from 11 to 747 species (27.4% to 49.0%) in
the separate mountains and from 22 to 1173 species
(36.1%t049.1%) in the vegetation belts (Table 4). The
group combines species with Eurosiberian and Medi-
terranean types of distribution (60 categories), as well
as endemics. The Mediterranean-Central Asian spe-
cies are also included here, following Kryzhanovsky
(1965, 2002) and Lopatin (1989), who combine the
Mediterranean and Central Asian subregions. The
species with Mediterranean type of distribution are
accepted in a general way and include Submediter-
ranean, Subiranian, Pontian and Montane-Mediterra-
nean faunistic elements that could be also considered
separately from the Mediterranean ones.

The Eurosiberian species are found within
18 areographical categories (625 species — 36.3%).
These are from 10 to 623 species (20.0% to 44.5%)
per mountain and from 19 to 1047 species (31.1% to
44.0%) per vegetation belt (Table 4). The European
[882 species (24.5%) — from 3 to 352 species (7.1%
to 24.5%) in the separate mountains and from 6 to
571 species (9.8% to 23.9%) per vegetation belt],
Disjunct Eurosiberian [145 species (4.0%) — from 2 to
61 species (2.4% to 6.7%)] in the mountains and from
2 to 98 species (3.0% to 4.6%) per vegetation belt]
and West Eurosiberian [94 species (2.6%) — from 2 to
46 species (1.2% to 6.7%) in the mountains and from
1 to 66 species (1.5% to 2.6%) per vegetation belt]
taxa are the most numerous. The Holoeurosiberian
(87 species — 2.4%), West and Central Eurosiberian
(83 species — 2.3%), Central and Southern European
(62 species — 1.7%), Transeurosiberian (54 species —
1.5%) and Central and South-Eastern European (52
species — 1.5%) species are well represented. The ratio
of these categories is different for the separate fami-
lies: in Tachinidae, the Holoeurosiberian, Disjunct
Eurosiberian and European species are almost equal
in number, with a total of 50% Eurosiberian forms,
while in other families the Central and South Europe-
an species are better represented. The number of taxa
of the separate categories varies from 1 to 571 spe-
cies per vegetation belt and increases in percentages
with increasing the altitude up to 2200 m a.s.l.. When
considering the complex with relation to vegetation
belts, the changes in the separate mountains are from
24.2% to 35.5% in the Stara Planina, from 49.5% to
57.3% in Vitosha, from 30.5% to 43.0% in Rila and
from 31.5% to 45.7% in the Pirin Mts. (Hubenov
2015, 2017, 2018). The greatest number of Eurosibe-
rian species (as a percentage) are found in the beech
and the coniferous forest belts: 56.9%-57.3% in the
Vitosha Mt. and from 42.8% to 45.7% in the Rila and

168

Pirin Mts. In the subalpine belt of the Vitosha Mt.
(57.3%) and the Rila Mts. (40.4%), the Eurosiberian
species predominate over the other zoogeographical
categories, while they are poorly represented in the
Pirin Mts. (35.4%). In the alpine belt of the Rila Mts.
(42.%), the Eurosiberian species are also better rep-
resented than in the Pirin Mts. (31.0%). In the Stara
Planina Mts., the most Eurosiberian species are found
in the mesophilic and xeromesophilic mixed forests:
35.5% or 508 species. The complexes with Palaearc-
tic and Super Palaearctic ranges of northern type ex-
ceed the Eurosiberian complex in the coniferous and
subalpine belts. In total for the mountains (as a per-
centage), the greatest number of Eurosiberian species
are found in the Vitosha Mt. (44.5%) and the Western
Rhodope Mts. (39.0%) and in the beech and the co-
niferous forest belts (43.8%-44.0%). There is a differ-
ence in the Eurosiberian taxa between the Belasitsa
and Slavyanka Mts. (from 20.0% to 24.1%) and the
remaining mountains (from 34.9% to 44.5%). There
are no big differences in the vertical distribution of
the complex (with the exception of the alpine belt —
11.3%) between the Rila and Pirin Mts., except that
some of the areographical categories are differently
presented in the subalpine and alpine belts. Probably,
further research of the dipteran fauna of the Rila and
Pirin Mts. (especially in the high parts) would result
in the number of the Eurosiberian species there be-
ing similar to the one in Vitosha Mt. The Eurosiberian
complex includes a number of disjunctive areas: a
longitudinal disjunction for Siberia and Central Asia
and latitudinal disjunction with boreomontane, bore-
oalpine and arctoalpine distribution (Gorodkov 1984,
Josifov 1988). The significant presence of Eurosiberi-
an species in the first two vegetation belts (33.5% and
39.2%) is of great interest. This could be explained in
three ways: 1) possibly a part of these species have
unclear Palaearctic distribution; 2) the humid moun-
tain valleys characterised with cooler climate, have
facilitated the migration of the part of the above-
mentioned forms to the low lands; 3) predominant
research of the lower parts of the mountain compared
to the higher ones. Eurosiberian boreomontane forms
at low altitudes have also been found for other groups
as Cerambycidae (Coleoptera), Tachinidae (Diptera)
and Heteroptera (Josifov 1963, 1976, Hubenov 1992,
2008, Georgiev & Hubenov 2006). For Cerambycide
this fact is due to the large afforestations of conifers
in the first two vegetation belts. Because of this, many
boreomontane and montane species, that feed on co-
nifers, are recorded below 1000 m a.s.l. Probably, un-
der further research the number of the Eurosiberian
species of Diptera in the high parts of the mountains
will increase.
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The Mediterranean species include 42 areo-
graphical categories (224 species — 6.2%). These are
from 20 to 101 species (3.6% to 9.5%) in the sepa-
rate mountains and from 1 to 162 species (2.5% to
7.0%) per vegetation belt (Table 4). They are repre-
sented mainly in the first two vegetation belts and
their number rapidly decreases with altitude. The
Mediterranean species, established in one or two
vegetation belts, prevail. The significant percentage
of these species in the lower vegetation belts (72.3%
in the first and 47.8% in the second belt) and their
relatively scarce populations are due to the lower
ecological flexibility of the Mediterranean forms in
comparison with the previous categories. Because
of the big variety of these areas, the group is divided
into many subgroups with different origin, distribu-
tion and ecological peculiarities of the taxa. This
complexity contributes to establishing of various
zoogeographical classifications of Bulgaria (Josi-
fov 1981, 1986, 1988, 1999, Heiss & Josifov 1990,
Hubenov 1996, 2008, Popov 2002). The Southern
European (30 species — 0.8%), South-Eastern Eu-
ropean (25 species — 0.7%) and Holomediterranean
(20 species — 0.6%) taxa are the most numerous.
The Mediterranean species comprise from 2.0% to
10.3% (1 to 29 species) of Diptera in the vegeta-
tion belts of the separate mountains (Hubenov 2015,
2017, 2018). The difference between the first veg-
etation belt of the Pirin Mts. (10.3% — 28 species)
and the other mountains (4.1% to 7.4% or from 1
to 29 species) is due to the fact that in the neigh-
bouring region of the Pirin, the Sandanski-Petrich
Valley (the region with the strongest Mediterranean
influence in Bulgaria), the Mediterranean forms
reach 17% (Beschovski & Hubenov 1986) and due
to the deforested low south-western parts of the Pi-
rin Mts. There are no significant differences in the
distribution of the separate areographical categories
among the mountains. Of the remaining categories,
not all were presented in each of the mountains. In
the alpine zone, two Mediterranean (montane-Med-
iterranean) species have been established: Ogcodes
lautereri Chvala, 1980 of the family Acroceridae —a
South European-North African species, found in the
Pirin Mts. and Lamproscatella unipunctata (Becker,
1907) of the family Ephydridae — Mediterranean-
Central Asian species, established in the Stara Plan-
ina, Rila, Pirin and Western Rhodope Mts.. About
seven Montane-Mediterranean species are known
from the considered mountains but they are prob-
ably more. When comparing the north (42 species
— 3.2%) and the south slopes (61 species — 6.4%)
of the Stara Planina Mts., there is a significant dif-
ference. It is larger than in the complex of southern

type (Super Palaearctic group) and indicates that
the Stara Planina Mts. limits the local distribution
of some taxa. When comparing Vitosha, Rila, Pirin,
Western Rhodope, Slavyanka and Belasitsa Mts.,
there is a higher percentage of Mediterranean spe-
cies (3.6%, 4.7%, 5.0%, 6.0%, 9.2%, 9.5%) south-
wards. This does not apply to the south slope of the
Stara Planina Mts., which is connected with the
karst terrain, xerothermic habitats, great deforesta-
tion, specific climate and the many localities at the
foot and lower altitude of the mountain.

Endemics. This category includes taxa, which
are not distributed outside the Balkan Peninsula. The
percentage of endemism is low in Diptera (76 species
— 2.1%). The Bulgarian (39 species —1.1%) and Bal-
kan (18 species — 0.5%) endemic forms prevail. Most
endemics are found in the Western Rhodope and Pirin
Mts. The main part of the endemic species is concen-
trated in the first four vegetation belts (24-36 species
— 1-2%) and in the beech forests they are the most (36
species — 1.5%). Most endemics found in the Stara
Planina Mts. are related to the xerothermic oak forests
(16 species — 1.1%). In the next two vegetation belts
their number decreases (8-13 species — 0.7-0.9%).
Endemic forms have not been established in the sub-
alpine belt of the Vitosha Mt. Endemics have not been
found in the first two vegetation belts of the Rila Mts.
The main part of the endemics is concentrated in the
beech and coniferous belts. This suggests that these
endemics are postglacial neoendemics which are con-
nected with the Eurosiberian forms. Some endemic
forms established in the first vegetation belt probably
do not belong to this category (Hubenov 2019). It is
possible for a small part of the endemic species to
be Montane-Mediterranean forms. Local endemics
of Diptera have not been established from the scru-
tinised mountains. The endemic dipterans are often
newly described taxa or rare species with unclear
ranges. Of interest is the endemic species described
from the Rila Mts., Cremifania bulgarica Papp, 2010,
established at 2250 m a.s.l. — the third Palaearctic spe-
cies of the family Cremifaniidae.

Conclusion

A total of 3604 species of 94 families has been es-
tablished in the studied mountains: 1187 species
(32.9%) of Nematocera and 2417 species (67.1%) of
Brachycera. Tachinidae (297 species — 8.2%), Agro-
myzidae (255 species — 7.1%) and Mycetophilidae
(244 species — 6.8%) are the most taxon-rich fami-
lies. The greatest number of species has been found
in the Stara Planina Mts. (1723 species or 47.8% of
70 families) and Western Rhodope Mts. (1562 spe-
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cies or 43.3% of 62 families). The most species have
been established in the mesophilic and xeromeso-
philic mixed forest belts (2525 species — 70.1%).
The species richness of the xerothermic oak forests
(2322 species or 64.4%) and the beech forests (2390
species or 66.3%) follow closely. The faunistic simi-
larity between the mountains is relatively low but
highest between Stara Planina and Western Rhodope
Mts. (45.4%), Slavyanka and Belasitsa (42.7%), Pi-
rin and Western Rhodope (42.0%) and Vitosha and
Rila (40.0%) Mts. Regarding the hypsometric belts,
the degree of similarity is best represented between
the xerothermic oak forests and the mesophilic and
xeromesophilic mixed forests (76.6%) and between
the last ones and the beech forests (74.3%). Diptera
belong to 140 areographical categories, divided into
two main groups: 1) species with Mediterranean type
of distribution (247 species — 6.9%) — more thermo-
philic and distributed mainly in the southern parts
of the Palaearctic and the low parts of the moun-
tains; 2) species with Palaearctic and Eurosiberian
type of distribution (3281 species — 91.0%) — more
eurybiontic and more widely distributed in the Pal-
aearctic and in the mountains. The zoogeographical
character of the dipteran fauna is determined by the
second group. The Southern European, South-East-
ern European and Holomediterranean forms (from
0.6% to 0.8%) are best represented in the first group.
The European, Holarctic, Transpalaearctic and Dis-
junct Eurosiberian taxa (from 4.0% to 24.5%) pre-
vail in the second group. The endemic species are 76
(2.1%). The percentage of the Mediterranean spe-
cies increases (from 3.6% to 9.5%) from north to
south. The Stara Planina Mts. limits the distribution
of some Mediterranean taxa. The variety of areo-
graphical categories decreases with altitude.

Supplementary material

Table. Species composition and distribution of the dipterans
(Insecta: Diptera) of the high Bulgarian mountains.

Excel Spreadsheet:
https://acta-zoologica-bulgarica.eu/2025/002830.xls.
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