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Important biogeographical determinants which are responsible for the faunistic
richness of Serbian butterflies are pointed out. The most important ways of
anthropogenic pressures to the fauna are specified. Target species selection
criteria were applied for the selection of Serbian butterfly species. General
criteria for the selection of the PBA have been applied. The special criteria
for the selection of PBA have been defined. From 50 potential PBAs, 40 have
been selected on the basis of the field work results.
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INTRODUCTION

Together with the process of natural extinction, anthropogenic
pressure is a very significant factor in species extinction. Man is causing
the lost of habitats and the reduction of the populations by contamination
of the environment, climatic changes (with the arrival of invasive
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species) and over-exploitation. In the small, fragmented and isolated
populations, loss of genetic diversity is occurring due to inbreeding.
Genetic diversity is the key factor in conservation biology, because
populations must have the potential for adaptation to environmental
changes. The size of the population is the main determinant in genetic
diversity for all loci and traits in the small populations and for the
species that are important for conservation (Milankov 2007).

The sustained use of biodiversity, which is demonstrated through the
concept of sustained development (Agenda 21, Chapter 15: Preserving
of biological diversity), is the primary approach in the strategy for the
preservation of biodiversity. Evolutionary (im)balance is a plausible
model for the survival of small populations. A precondition for the
introduction of the small, fragmented and isolated populations is broad
knowledge about national diversity. The most rational approach for
practical and direct supervision of small populations is on both the
national and, especially, the local level.

Because of the well-known historical situation in Serbia, the first
papers about butterflies of Serbia were published at the end of the
19th century. Sanitary colonel of that time, Dr Radmilo Lazarevié
(1846 — 1899), educated in Vienna, published three papers in Serbian
about the butterflies of Belgrade and surroundings in the “Voice of the
Serbian Royal Academy”. The first faunistic list of Serbian butterflies
was provided by Gradojevi¢ (1931). In this paper, 168 species were
named, including some from Macedonia, and 150 from Serbia. Since
then, during the past seven decades, knowledge about Serbian butterfly
fauna has significantly grown owing to the activity of foreign and
local lepidopterologists. Today, the presence of 193 species in Serbia
is verified. This fact aligns Serbia with faunistically rich countries in
Europe. Serbia is one of the few countries that had not published a
National Fauna of Butterflies. Now, however, conditions for publication
are in place.

Because of evidentanthropogenic pressure, demand for the protection
of Serbian butterflies has arisen. Jaksi¢ (1999) classified all butterfly
species in Serbia according to the Classic IUCN categorisation, and also
proposed 35 species for the National Red List. Van Swaay and Warren
(1999), according to European criteria, used 19 specimens from that list
which were specified as extremely endangered taxa, and which needed
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obligatory protection. Further contribution was provided by Jaksi¢
(2003a) in the publication “Red Data Book of Serbian Butterflies”. The
most important areas for butterfly preservation are partially protected
through national legislation. In another act, protection is planned for
these areas by the pilot project “Prime Butterfly Areas in Europe” (Van
Swaay & Warren 2003).

THE CONCEPT OF TARGET SPECIES

While the protection of ecosystems has an intrinsic significance
for the preservation of environmental processes as ecological and
evolutionary processes, the species are considered the basic natural
units which constitute the basis for protection politics and protection
management Although management at the ecosystem level is necessary,
itisnotenough for biodiversity protection. Management at the ecosystem
level can serve the majority of species of that particular ecosystem,
but it is possible that different species can demand different optimal
habitat conditions. In this way, the management can be far from perfect
(Kremen 2000). Therefore, the species level is a much more appropriate
basic unit for the development of the Pan European Ecological Network.
Data on endangered status and plant and animal species distribution
within Europe comprise the basis of this network’s creation.

In the theory and practice of species protection, there are two primary
strategic approaches: protection on the basis of target species and
protection on the basis of a characteristic target species group. Within
the scope of the first approach, there are several models which represent
the way to get to the target species. There are summarily represented
below.

1. Umbrella species. This model was promoted by Wilcox
(1984). The concept is that the protection of one important species
provides protection for all species in that habitat, under the shelter
(the “umbrella”) of this species.

2. Keystone species model, promoted by Bond (1995). The
presence of key species enriches the ecosystem functions. Their
significance in the ecosystem is much greater than their abundance,
while their removal from the ecosystem results in the loss of
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biodiversity. Key species may be divided into habitat modifiers,
predators and herbivores.

3. Flagship species model, promoted by Western (1987). The cult
species is the one selected to represent the conditions of a disturbed
environment which needs protection efforts. This species is chosen
because of its endangered status, appeal, and mostly because it
represents a traditional, cultural, religious, historical, national or
other symbol of the environment of the given civilization.

4. Indicator species. The term bioindicators was first used by
Clements (1920) who in this way marked any organisms which,
by their presence or absence at that habitat, indicate the ecological
condition of the habitat without any doubts. These species are
particularly sensitive to environmental disturbance, and they may
provide early warnings as to the health of the ecosystem. Hence
they are extremely sensitive, and a reduction in their number signals
the pollution of air, water, soil, food, etc.

Indicator species may also be endangered species, and in an
ecological-biogeographical sense they are very often endemic and/
or relict species. Naturally, not all of them have the same value and
significance, and it is necessary to differentiate Tertiary relicts, glacial
relicts, boreal relicts and xerothermous relicts (remains of steppe flora
and fauna from the interglacial period). Many of these species may
belong to two or three out of the four groups (umbrella species, keystone
species, flagship species, and indicator species) at the same time.

METHODS

Swaay and Warren (2006) developed criteria for butterfly target
species and Prime Butterfly Areas of Europe selection. During the
selection of target species in Serbian butterfly fauna, on the basis of
Swaay and Warren’s article the following criteria were used:

Criterion 1: Species distributed in Europe, of European concern,
listed in Appendix Il or IV of the Bern Convention and/or the Habitats
Directive. Species is recorded as threatened in the Red Data Book of
European Butterflies (Van Swaay & Warren 1999).
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Criterion 2: Species is restricted to Balkan Peninsula. Range
Affinity 4 in Van Swaay & Warren (1999). Species is recorded
as Endangered (E) or Rare (R) in the Red Data Book of Serbian
Butterflies (Jaksi¢ 2003a).

Criterion 3: Species is restricted to Balkan Peninsula and very
restricted in Serbia (3 — 5 localities). Range Affinity 4 - 2 in Van
Swaay & Warren (1999). Species is recorded as Endangered (E) in
the Red Data Book of Serbian Butterflies (Jaksi¢ 2003a).

Table 1. - Criteria for selection of Target species in Serbia.
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(Herrich-Schiffer, 1845)
Srebrna hesperida
2 Pyrgus andromedae (Wallengren,
1853) Alpijska hesperida
3 Thymelicus acteon
(Rottemburg, 1775) Travar
Family PAPILIONIDAE
4 Zerynthia polyxena X X X X CR
(Denis & Schiffermiiller, 1775) ‘ ‘ ‘ ‘ ‘ ‘
Uskrsnji leptir . . . . . .
5 Parnassius mnemosyne fx ioox i i x ix i EN
(Linnaeus, 1758) Mnemozine
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Family PIERIDAE
7  Leptidea morsei Fenton, 1881 X X
Fruskogorski belac ;
8  Euchloe ausonia (Hiibner, 1804)
Cipkasti belac : : : :
9  Colias myrmidone (Esper, 1780) X X i Lox X EN
Zanovetak : : : :
10 Colias caucasica Staudinger,
1871 - Kavkaski postar
Family LYCAENIDAE
11 Lycaena dispar (Haworth, 1802) X X X X EN
Veliki dukat i i i i i i

12 Pseudophilotes vicrama
(Moore, 1865)
Dusicin plavac

13 Pseudophilotes bavius
(Eversmann, 1832)
Zagasiti plavac

14 Scolitantides orion (Pallas, 1771) ix i EN
Zednjakov plavac ; ; : : : :

15 Glaucopsyche alexis
(Poda, 1761)

Zelenotrbi plavac

16  Maculinea arion X X X EN
(Linnaeus, 1758)
Veliki pegavac

17 Maculinea alcon Denis und ‘' x EN
Schiffermiiller, 1775 : : ; : : :
Mali pegavac
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18  Vacciniina optilete X EN
(Knoch, 1781) Borovnicar
19  Aricia anteros (Freyer, 1838)
Alpijski plavac
20 Polyommatus eroides X X X
(Frivaldszky, 1835)
Planinski plavac
Family NYMPHALIDAE
21 Brenthis ino (Rottemburg, 1775)
Inova sedefica
22 Boloria (Proclossiana) eunomia
(Esper, 1799)
Staroplaninska sedefica
23 Boloria (Clossiana) titania
(Esper, 1793) Titania
24 Nymphalis xanthomelas vu
(Esper, 1781)
Zutonogi mnogobojac
25  Nymphalis vaualbum X X VU
(Denis und Schiffermiiller, 1775)
Mrki mnogobojac
26 Euphydryas maturna X X X x  EN/VU
(Linnaeus, 1758)
Zuti Sarenac
27  Euphydryas aurinia (Rottemburg, X X x : EN/VU
1775)
Mocvarni Sarenac
28  Melitaea arduinna
(Esper, 1783)
Frejerov Sarenac
29  Melitaea aurelia (Nickerl, 1850)
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SCIENTIFIC and SERBIAN
NAME OF THE SPECIES

HABITATS DIRECTIVE
92/43/EEC

CITES

CARPATHIAN LIST OF
ENDANGERED SPECIES

DECREE ON PROTECTION OF
NATURAL RARITIES (in Serbia), 1993

HABITATS, Bern, 1979 (Annex II)

Annex 11
Annex IV
CONVENTION ON THE CONSERVATION

OF EUROPEAN WILDLIFE AND NATURAL

PAN-EUROPEAN ECOLOGICAL NETWORK

30  Apatura metis (Freyer, 1829)
Paninski prelivac

>

31  Esperarge climene (Esper, 1783)
Timocki resetkar

32 Lopinga achine (Scopoli, 1763) X X X EN
Draganin okas : : : : : :

33 Coenonympha gardetta
(Prunner, 1798)
Alpijska cenonimfa

34 Erebia manto
(Denis und Schiffermiiller, 1775)
Prokletijska erebija

35  Erebia orientalis Elwes, 1909
Samotna erebija

36 Erebia medusa
(Denis und Schiffermiiller, 1775)
Proleéna erebija

37  Erebia alberganus
(Prunner, 1798)
Staroplaninska erebija

38  Erebia rhodopensis Nicholl, 1900
Rodopska erebija

PRIME BUTTERFLY AREAS (PBA) IN SERBIA:
DEFINITION AND CRITERIA FOR SITES SELECTION

The framework for the selection of a target species of butterflies in
Serbia is based on the EU Habitats Directive 92/43.EEC. In Annex II
and Annex IV of this document there are specially defined criteria for
the selection of target species. This Directive is still not incorporated
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into national legislation in Serbia, but present legislation concerning
this problem is based on the same principles (Anonymous 1993). In
practice, these principles have a long tradition in Serbia and are based
on biogeographical-ecological criteria which were established by
Matvejev (1962).

Biodiversity is protected either indirectly within the protected
areas or directly through the protection of the species. The list of
protected natural values includes 5 National Parks, 10 Nature Parks, 14
Landscapes of Outstanding Features, 72 Nature Reserves and Special
Nature Reserves, 287 Natural Monuments etc. This list also includes
the areas under international protection. Stari Ras — Sopocani, Decani,
Pecka patrijarSija, Gracanica, Crkva Bogorodice Ljeviske are under
UNESCO protection as Natural and Cultural Heritage of Mankind.
Golija-Studenica has the status of Biosphere Reserve. Ramsar areas
include Obedska bara, Ludosko jezero, Carska bara (Stari Begej), Slano
Kopovo and 35 Important Bird Areas. Work on the Important Plant Areas
in Serbia is in progress; the basic plan is the protection of 59 areas on
this basis. Prokletije and Sar-planina Mountains are recommended for
the Balkans Peace Park Project. This initiative is expected to provide the
protection of the territories within the boundaries of Serbia, Montenegro
and Albania (Marinc¢i¢ 2003). There are also numerous areas protected
on the basis of the Important Bird Areas program. In Serbia, 61 areas
are recommended as Emerald areas. UN (UNMIK) administration
provided protection of the Prokletije of Metohia at the rank of National
Park. According to the national legislation, the list of protected species
includes 427 animal species and 251 plant species. Among them are 7
butterfly species which are declared as Natural Rarities (Anonymous
1993).

The Natura 2000 program is based on the Special Protection Areas
(SPAs) and Special Areas of Conservation (SACs) network of the EU
member countries, established by the Bird Directive (79/409/EEC) and
Habitats Directive (92/43/EEC) provided by the Council of Europe.

Information about target species has the key role in the identification
of areas with species of significance and may contribute to the
identification and development of a coherent system of key areas.
Recently, several initiatives were started for the identification of the
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most important (prime) areas in Europe for the different groups of target
species. Projects have been realized through international cooperation.
The first published results regarded birds (“Important Bird Areas” - IBA)
and butterflies (“Prime Butterfly Areas” - PBA), while the projects for
the herpetofauna (“Important Herpetofaunal Areas” - IHA), dragonflies
(“Important Dragonfly Areas” - IDA), plants (“Important Plant Area“-
IPA) and mushrooms (,,Important Mushroom Areas* - IMA) are still
in progress. Preliminary results are showing very high correspondence
between IBA areas and other taxonomic groups’ significant areas
(Brooks 2004). Other similar projects, like the Large Carnivore Initiative
Europe — LCIE and the Large Herbivore Foundation — LHF, consist of
initiatives related to general species-groups.

Prime Butterfly Areas are an initial selection of important butterfly
areas, focusing on target species that are conservation priorities across
this diverse region. A Prime Butterfly Area is a natural or semi-natural
site exceptionally rich in fauna, particularly butterfly fauna, and/or
particular community of rare, endemic and endangered species, as well
as target species of European and Serbian concern. The project aim
is to identify the PBA in Serbia where conservation efforts should be
focused as a matter of urgency.

The legal basis for the selection of PBA is in documents that SR
Yugoslavia has ratified: the UN Declaration on Environment and
Development, Agenda 21, Convention on Biological Diversity, etc.
In 1993 SR Yugoslavia also adopted the “Resolution on the policy of
nature protection in SR Yugoslavia” and the “Resolution on the policy of
biodiversity conservation in SR Yugoslavia”. One of the most important
goals of the policy of biodiversity conservation is to protect about 10% of
national territory according to established priorities and the importance
of the present biodiversity. Realization of this goal is enabled by the
“Spatial Plan of the Republic of Serbia” (Perisi¢ et al. 1996) which
defines the parts of national territory important for conservation. This
strategic document is the basis for the selection of protected natural
sites within the national legislature and international programs (MAB,
Ramsar, Emerald etc.) as well as within the PBA program.

Criteria for site selection were derived on the basis of two principles:
general and special.
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GENERAL CRITERIA: CHARACTERISTICS OF
GEODIVERSITY AND BIODIVERSITY

Serbia has a very specific combination of biodiversity and
geodiversity elements and we attempt to express that richness through
PBA sites selected so that every entity represents a specific geotectonic
history (origin and genesis of fauna) and actual geographical and
biological conditions.

In the territory of Serbia, from the geotectonic point of view, there is
a meeting of elements of the Tethys Ocean, of the African Plate and of
the European Plate with numerous units of a lower order (Cviji¢ 1902;
1924; Zagorchev 1994; 1996; Jovanovi¢ & Sre¢kovi¢-Bati¢anin 2006).
Selected PBA sites represent the following geotectonic and geological
units: the Panonnian basin (10), the Vardar Zone (1, 3, 7, 8, 11, 12, 16,
17, 39), the Jadar zone (40), the Drina belt — Drina-Ivanjica unit (9, 14,
15), the Dinarides (14, 21, 22, 25, 30, 37), the Serbian-Macedonian
massif (3, 18, 26), the Carpathians-Balkan massif (2, 4, 5, 6, 13, 19,
20, 27, 28,29, 32, 33, 34, 35, 36, 38), Metohia plate (partly 21) and the
Helenides — Scardo-Pindic system (23, 24, 31).

The existence of Paratethys from Triassic to Jurassic is reflected in
wide areas of carbonate rocks in Eastern and Western Serbia, as well
as in wide areas consisting of ophiolithes (serpentinite). Today these
areas differ in terms of presence of specific flora, vegetation and fauna.
The Neogene lake in the Panonnian and Peripanonnian area of Serbia
has also had consequences on biodiversity. Neither location in this
area has more than 85-90 butterfly species. These Middle European
faunistic elements and, partially, steppe species arrived during the post-
glaciation. The glaciation has also affected the composition of butterfly
fauna at the Balkan Peninsula and in the high Serbian mountains.

The biodiversity of Serbia may be interpreted both through the
geological-historical causes and through the recent climatic, geological,
hydrogeological, pedological and orographic causes.

There are also some plant communities that represent the most
important structural and functional components of the ecosystem, such
that the diversity of vegetation indirectly points to the richness of the
diversity of the ecosystem. There are a large number of described plant
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communities (700-800) which, according to Lakusi¢ (2005), may be
classified into 26 suballiances, 242 alliances, 114 orders and 59 vegetation
classes. For the first time, we have established the connection between
the biomes and the particular categories given by the International
Codex of Phytocoenological Nomenclature (Weber 2006). For every
PBA a total number of plant communities is given, with emphasis
on some important communities. Typical habitats are also described
according to EUNIS classification (Lakus$i¢ 2005). The relationships
between plant communities (classes) and major communities (biomes)
are presented in Tab. 2.

Table 2. - Relationships between plant communities (classes) and major com-
munities (biomes) in Serbia (Randelovi¢, N. and Jaksi¢, P. - original).

BIOMES VEGETATION CLASES

1. Biomes of Paliuretea Trinajsti¢ 1978
submediterranean

broad-leaved

woodland

and shrubs.

2. Biomes of south- Querco-Fagetea Br.-Bl. et Vlieg. 1937
European mostly Alnetea glutinosae Br.-Bl. et R. Tx. 1943
broad-leaved wood- Salicetea purpureae Moor 1958

lands. Trifolio-Geranietea Miiller 1961

Epilobetea-angustifolii Tx. et Prsg. 1950
Betulo-Adenostyletea Br.-Bl. et R. Tx. 1943
Molinio-Arrhenatheretea Tx. 1937

Bidentetea tripartiti Tx., Lohm. et Prsg. 1950
Chenopodietea albae Br.-Bl. 1951. em Lohm. R. et J. Tx. 1961
Artemisietea vulgaris Lohm., Prsg. et Tx. 1950
Agropyretea repentis Oberd., Miill. et Gors 1967
Plantaginetea majoris Tx. et Prsg. 1950
Stellarietea mediae Tx., Lohm. et Prsg. 1950
Lemnetea Koch et Tx. 1954

Potametea Tx. et Prsg. 1942

Littorelletea Br.-Bl. et Tx. 1943

Phragmitetea communis Tx. et Prsg. 1942
Montio-Cardaminietea Br.-Bl. et Tx. 1943
Isoeto-Nanojuncetea Br.-Bl. et Tx. 1943
Scheuschzerio-Caricetea fuscae Nordh. 1936
Oxicocco-Sphagnetea Br.-Bl. et Tx. 1943
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BIOMES

VEGETATION CLASES

3. Biomes of Europe-
an mostly coniferous
forests of boreal type.

4. Biomes of high
mountain rocks, pas-
tures, snow-patches
and avalanches of Al-
pine and High-Nordic
type.

5. Biomes of steppes

and woodland steppes.

6. Biomes of stony
grounds, pastures
and woods on stony
grounds.

Vaccinio-Piceetea Br.-Bl. 1939 emend. Zupanéi¢ 1976
Erico-Pinetea Horv. 1959

Asplenietea trichomanis Br.-Bl. 1934 corr. Oberd. 1977
Thlaspitea rotundifolii Br.-Bl. 1947
Festuco-Seslerietea Barb. et Bon. 1969

Juncetea trifidi Hadac¢ 1944

Nardo-Calunetea Preis. 1949

Salicetea herbaceae Br.-Bl. 1947

Epipetrea lichenosa Klement 1955

Asplenietea rupestris Meir. et Br.-Bl. 1934

Drypetea spinosae Quezel 1967
Festuco-Brometea Br.-Bl. et Tx. 1943

Festucetea vaginatae Soo 1968 emend. Vich. 1972
Thero-Salicornietea Pign. 1953 emend. Tx. 1955
Festuco-Puccinellietea Soo 1968

Querco-Fagetea Br.-Bl. et Vlieg. 1937
Alliance Syringo-Carpinion orientalis Jacucs 1959
Alliance Fraxino-Acerion Fukarek 1969
Ass. Lauroceraso-Fagetum Jov. 1967
Vaccinio-Piceetea Br.-Bl. 1939 emend. Zupanci¢ 1976
Alliance Pinion peucis Horv. 1950
Alliance Pinion mugi Pawl. 1928
Ass. Wulfenio-Pinetum mugo Grebenséikov 1943
Alliance Piceion omorikae Tregub. 1941
Alliance Pinion heldreichii Horv. 1946
Festuco-Seslerietea Br.-Bl. 1948
Alliance Oxitropidion dinaricae Lakusi¢ (1968) 1970
Alliance Edraiantho-Seslerion Horvat 1949
Juncetea trifidi Hadac¢ 1944
Ordo Seslerietalia comosae Sim. 1957

In order to choose the indicators that form a network of causes of
richness of the Serbian biodiversity, we turn to Walter’s scheme of
continuous connection between climate, vegetation and soil expressed
in a form of zonobiomes (Walter 1984). Corresponding to this division
of climate types in Serbia, according to the division given by Stevanovic¢
& Stevanovi¢ (1995), the following entities may be discerned:
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1. Mediterrancan zonobiome with arid-humid climate, with red soil
(Terra rosa) and sclerophyllic vegetation. It is represented in some parts
of Metohia.

2. Zonobiome of temperate broadleaf forests with temperate climate,
brown and grey forest soil and dominant associations of oak and beech.
This biome is the most extensive one in Serbia.

3. Zonobiome of steppes with semi-arid continental climate,
chernozem as substrate and grass and mosaic steppe-forest vegetation.
It is represented mostly in the north, in the Panonnian part of Serbia.

Besides these primary types of biomes there are also mountain
biomes corresponding to the northern regions of the Holarctic:

4. Zonobiome of montane coniferous forests with cold temperate
climate and spodosol soils.

5. Alpine tundra zonobiome with conditions of alpine climate on
initial soils. Effects of such differentiation of ecological factors may
be perceived by observing the differentiation of vegetation in Serbia.
Corresponding to this, the selection of PBAs should be based on
vegetation: selection of representative vegetation units of higher orders
within the territory of Serbia ensures that all main types of habitats of
Serbia will be represented. Selection of PBAs based on this principle
is found on the vegetation map of Serbia (Horvati¢ 1967; Stevanovic¢
1995 - adapted).

We must note that the vegetation representation at the map of
Serbia is the simplified one. For example, the territory of Vojvodina
(Panonnian basin) is represented as one homogenous unit. However,
this whole area may be further divided. The vegetation maps of certain
Prime Butterfly Areas are included in the descriptions of the PBAs.
Besides the horizontal differentiation of vegetation in Serbia, there is
also a very important vertical differentiation, as shown at Map 1.

One of the leading criteria was the anthropogenic pressure in each
area. The idea behind the selection of these sites is that through such
PBAs (for example Fruska Gora, Avala, Si¢evo gorge, Grmija, etc.) a
monitoring system may be organized allowing for observation of the
rate and character of biodiversity changes, especially changes in the
composition of butterflies communities.
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Map 1. - Vegetation map of Serbia as base for PBA s selection.
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Mid-European province: Panonnian sector - lowland zone of steppe vegetation
(Festucion rupicolae) and forest-steppe (Aceri tatarici-Quercion). PBA: 3, 10;
Lower forests zone alliance Quercion frainetto of Moesian province. PBA: 4,

5,22,25,26,27, 32, 40;

Mesophyllous broadleaf beech and hornbeam forests (Fagion moesiacae,
Querco-Carpinion betuli) of Moesian province. PBA: 1,2, 5,6, 7, 8, 11, 12,

13,17, 18, 19, 20, 21, 26, 27, 28, 29, 33, 35, 36, 38, 39;

Mesophyllous broadleaf beech and hornbeam forests (Fagion moesiacae,
Querco-Carpinion betuli) of Iliric province. PBA: 9, 14, 15, 25, 30, 37, 39;

Coniferous spruce forests (Vaccinio-Piceion). PBA: 16, 34, 36;

Zone of relict Balkan pines forests (Pinion heldreichii, Pinion peucis). PBA:

21,23,24,31;

Zone of alpine tundra vegetation (Festuco-Seslerietaea, Juncetaea trifidi).

PBA: 16, 21, 31, 34.



220 Jaxsic, P. — Target species and prime butterfly species in Serbia

Among the numerous anthropogenic pressures we chose air pollution
with sulfur-dioxide and nitrogen-dioxide as pollutants (Kadovi¢ &
Knezevi¢ 2004) for our study. They are the most important types of
pressure on butterfly fauna (Map 2-3).

SPECIAL CRITERIA: CHARACTERISTICS OF BUTTERFLY
FAUNA AND PRESENCE OF TARGET SPECIES.

The criteria for selecting Prime Butterfly Areas were defined by van
Swaay and Warren (2003; 2006). According to their definition, “The
PBAs are designed to cover both discrete individual sites and larger
regions within which target species may be widely distributed.” The
same authors also defined the main selection rules used to decide whether
areas should be described for a target species, shown in Tab. 3.

Table 3. - Main selection rules used to decide PBA for Target species.

Distribution class

O Recommended selection
within country

Select a maximum of the three “best” sites preferably

<1% (i.e. very rare A '
each containing >10% of total country population.

species) X
However, where several smaller breeding areas occur
close together it may be better to describe these as one
larger PBA, rather than as one large, continuous popu-
lation.

1-5% (i.e. moderately *If species is widely distributed, select three “best”

rare species) areas
*If species is concentrated in a small number of
discrete sites, each with large populations (>10% of
country population), select three “best” sites.

>5% (ie. quite Select t.hree “best” areas each containing numerous

widespread species) populations (e.g. collectively >10% of total country

populations).

Other guidelines for selection PBAs were:

* [f PBAs selected for two or more species overlap, they should be
combined to form a single area.

* If there are more than three “best” sites or regions, the ones with
most target species should be chosen.
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Map 2. — Mean annual concentration of sulfur-dioxide (ugS-m) in the territory
of Serbia in 2000 (Kadovi¢ & Knezevi¢, Eds. 2004.)
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Map 3. — Mean annual concentration of nitrogen dioxide (ugN-m) in the
territory of Serbia in 2000 (Kadovi¢ & Knezevi¢, Eds. 2004.)
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* For the very widespread species with no obvious core areas, no
separate PBAs should be selected when it is possible to include
the species in PBAs selected primarily for other species.

Selection of 40 PBA sites, shown in Tab. 4 and Map 4, preceded the
analyses of 50 potential PBAs.
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Map 4. Position of 40 PBA in the territory of Serbia.

Table 4. - List of 40 PBA sites for Target species in Serbia.

Level of fauna

< »
= A =8 knowledge
~ 3 =
8 g 5 & g %‘ g
No Name of PBA —g @ =R 9 2 5
35 S& 3B S &
Z (53 Z E > g a
& = 3] 5] B
wn .—
1 Mt Avala 111 10 +
2 Mt Deli Jovan 67 4 +
3 Deliblatska Pescara sand 88 5 +
4 Dimitrovgrad — Golemi Vrh 114 16 +
5 Perdap gorge 104 8 +
51 +
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Through a process of selection, 10 potential PBAs were rejected
because they did not meet given criteria. In this process, in addition to the
original criteria, supplementary criteria were established for selection,
based on the total number of target species and on the quantitative
composition of fauna of a certain area. In order to apply the secondary
criteria, potential PBA sites were divided into several different groups.
The basic idea was that high mountains have distinguished biomes with
plant communities that correspond to certain altitude zones. Map 5.
shows that high mountains on the Balkan Peninsula have 9 vegetation
zones.

This richness of vegetation leads to high faunistic richness of
butterflies. Areas in the Pannonian basin confirm this fact: they have no
distinct mountain biomes and the number of vegetation zones is minimal.
For this reason a scale to estimate the utility of potential PBAs based on
the number of present butterfly species was suggested (Table 5).

Table 5. - Scale for estimating the utility of potential PBAs based on total
number of butterfly species.

Estimate of Quantitative composition of butterfly fauna

potential PBA Pannonian basin ~ Mountainous region ~ High mountains

site and Peripannonian of Serbia in Serbia
region (up to 1000 m) (over 1000 m)
preme >60 >100 >130
Abundance 50-60 90-100 120-130
Moderate 40-50 80-90 110-120
Poor abundance <40 <80 <110

Finally, for definite selection of PBA sites three more elements are
taken into consideration:

-previous protection based on national legislation,

-protection based on international initiatives (MAB, Ramsar,
Emerald etc.), and

-the cross-border character of the chosen area that presents the
possibility of international cooperation.

One of the criteria for establishing PBAs in Serbia may be the
representation of habitats in certain areas. Recently a list of EUNIS
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habitats in Serbia (Lakusic et al. 2005) was published. This list includes
more than 1200 basic habitats units, classified into 41 classes or 8 basic
types of habitats. A map of Serbia with CORINE types of habitats is
expected very soon. In this regard, in the process of establishing PBAs,

certain areas may be chosen for PBAs according to the number of
EUNIS or CORINE habitats.
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Map 5. - Vegetation zones of high mountains on the Balkan Peninsula: 1.
Beech forest zone, 2. Spruce and beech forest zone, 3. Subalpine beech zone,
4. Spruce and fir forest zone, 5. Spruce forest with Balkan pine, 6. Subalpine
meadows, 7. Zone of coniferous and shrub community (a — Pinus mugo, b —
Juniperus sibirica, c- Rhododendron myrifolium, d — Vaccinium myrtillus, e —
Bruckenthalia spiculifolia), 8. Meadows with Caricion curvulae and Seslerion
comosae, 9. Vegetation of subnival zone. (According to Varga 1972 and Jaksi¢
2003).

Acknowledgements

I would like to express my gratitude to Novica Randelovi¢, PhD, who
provided essential help to me during the interpretation of the relations between
vegetation classes and biomes in Serbia. In the same sense, significant help
was given to me by Dmitar Lakusi¢, PhD. Also, we would like to express our
gratitude to Chris Van Swaay for the help and useful suggestions provided
during the writing of the text.



226 Jaxsic, P. — Target species and prime butterfly species in Serbia

This article was supported financially by Butterfly Conservation Europe
under the project ,,Prime Butterfly Areas in Serbia“.

REFERENCES

Anonymous (1993): Decree on Protection of Natural Rarities (Uredba o zastiti
prirodnih retkosti). Sluzbeni Glasnik Republike Srbije (Official Gazette of the
Republic of Serbia) 50.

Cviji¢, J. (1902): Strukture i podele planina Balkanskog poluostrva. - Beograd.

Cviji¢, J. (1924): Geomorfologija. - Beograd.

Horvati¢, S. (1967): Fitogeografske znacajke i rasclanjenje Jugoslavije. /n Trinajstic,
L. (ed.): Analiticka flora Jugoslavije, 1(1): 23-61. - Zagreb.

Jaksi¢, P. (1999): Aspects of the conservation of butterflies in Serbia. - Zastita prirode,
Beograd 50: 253-263.

Jaksi¢, P. (2003a): Red Data Book of Serbian Butterflies (Lepidoptera: Esperioidea
and Papilionoidea). - Zavod za zastitu prirode Srbije, Beograd.

Jaksi¢, P. (2003b): Biogeografske odlike Metohijskih Prokletija. /n Amidzi¢, L.,
Jankovi¢, M., Jaksi¢, P. (eds): Metohijske Prokletije. Prirodna i kulturna bastina.
- Zavod za zastitu prirode Srbije, Beograd.

Jovanovi¢, V., Sreckovi¢-Bati¢anin, D. (2006): Osnovi geologije. - Zavod za
udzbenike, Beograd.

Kadovi¢, R., Knezevi¢, M. (2004): Forest condition monitoring in the Republic of
Serbia. - In Kadovi¢, R., Knezevi¢, M. (eds): Annual report ICP Forests 2003 —
Level I. - Beograd.

Kremen, C. J. O., Niles, M. G., Dalton, G. C., Dailly, P. R., Ehrlich, P. J., Fay, D. G.,
Guillery, R. P. (2000): Economic incentives for rain forest conservation across
scales. Science 288: 1828-1831.

Lakusi¢, D. (2005): Relation between the species and ecosystem diversity. In

Andelkovi¢, M. (ed.): Biodiverzitet na pocetku novog milenijuma: 75-104.
-Srpska akademija nauka i umetnosti, Beograd.
B., Jovanovi¢, S., Sinzar-Sekuli¢, J., Zukovec, D., Cali¢, I, Pavicevié,
D. (2005): StaniSta Srbije — Priru¢nik sa opisima i osnovnim podacima.
In: Laku$i¢, D. (ed.): StaniSta Srbije, Rezultati projekta ‘“Harmonizacija
nacionalne nomenklature u klasifikaciji staniSta sa standardima medunarodne
zajednice”. - Institut za Botaniku i Botanicka Basta “Jevremovac”, Bioloski
fakultet, Univerzitet u Beogradu, Ministarstvo za nauku i zaStitu zivotne
sredine  Republike  Srbije  [http://www.ekoserb.sr.gov.yu/projekti/stanista/
http://habitat.bio.bg.ac.yu/].

Lesi¢, Z., Cerani¢, M., Bogosavljevi¢, G. (1997): Uticaj saobra¢aja na Govekovu
okolinu, brojke i ¢injenice. In Anonymous: Upravljanje zastitom zivotne sredine
u sektoru saobracaja: 107 — 119. -Vr3ac.



Bulletin of the Natural History Museum, 2008, 1. 227

Marinéi¢, S. (2003): Peace Parks in the Balkans — Prokletije, Sar-Planina. - Workshop
on Transboundary Protected Areas in the Governance Stream of the 5th World
Parks Congress, Durban, South Africa.

Matvejev, S. D. (1962): Biogeographical and ecological criterion for separation and
classification of rare and dying-out plant and animal species and their communities.
Zastita prirode 21-25: 75-90.

Milankov, V. (2007): Bioloska evolucija. - Univerzitet u Novom Sadu, Novi Sad.

Perisi¢, M., Vujosevi¢, M., Petovar, K. (1996): Spatial Plan of the Republic of Serbia.
Sluzbeni glasnik, Beograd.

Stevanovi¢, V., Stevanovié, B. (1995): Osnovni klimatski, geoloski i pedoloski ¢inioci
biodiverziteta kopnenih ekosistema Jugoslavije. In Stevanovi¢, V., Vasi¢, V. (eds):
Biodiverzitet Jugoslavije sa pregledom vrsta od medunarodnog znacaja: 75-95. -
Bioloski fakultet, Ecolibri, Beograd.

Stevanovi¢, V., Jovanovié, S. i Lakusi¢, D. (1995): Diverzitet vegetacije Jugoslavije.
In Stevanovi¢, V., Vasi¢, V. (eds): Biodiverzitet Jugoslavije sa pregledom vrsta od
medunarodnog znacaja: 219-241. - Bioloski fakultet i Ecolibri. Beograd.

Van Swaay, C., Warren, M. (1999): Red Data Book of European Butterflies
(Rhopalocera). - Nature and environment, No. 99, Council of Europe Publishing,
Strasbourg.

Van Swaay, C., Warren, M. (eds) 2003: Prime Butterfly Areas in Europe: Priority
sites for conservation. - National Reference Centre for Agriculture, Nature and
Fisheries, Ministry of Agriculture, Nature Management and Fisheries, The
Netherlands.

Van Swaay, C., Warren, M. (2006): Prime Butterfly Areas in Europe: an initial selection
of priority sites for conservation. Journal of Insect Conservation 10: 5-11.

Varga, Z. (1972): Ubersicht der biogeographischen verhiltnisse der Balkanhalbinsel
mit besonderer riicksicht auf die vegetationsstuf enfolge der hochgebirge.
Foldrajzi Ertesito 21: 217-226.

Walter, H. (1984): Vegetation of the Earth and Ecological systems of the Geobiosphere.
- Third Revised and Enlarged Edition, Heidelberg Science Library, Springer
Verlag, Berlin.

Zagorchev, 1. S. (1994): Structure and tectonic evolution of the Pirin-Pangaion
Structural Zone (Rhodope Massif, S. Bulgaria and N. Greece). Geological Journal
29: 241- 268.

Zagorchev, 1. S.(1996): Late Alpine (Paleogene - Early Miocene) tectonics and neotectonics
in the central parts of the Balkan Peninsula. Z. geol. Wiss. 24(1/2): 91-112.



228 JAKSIC, P. — Target species and prime butterfly species in Serbia

PA3BOJ METO/JIA U KPUTEPUJYMA 3A
N360P IMJBHUX BPCTA U OJABPAHUX ITOJAPYUYJA
3A JTHEBHE JIEIITUPE Y CPBUJHU

IIpEnpAr H. JAKIIUA

PE3UME

VY okBupy Arenne 21, 6pojuux nporpama EBponcke YHuje, kao u
WHHIMjaTUBA 33 3alITUTy OWOAMBEP3UTETa HA HAI[MOHAIHOM HHUBOY,
MOKPEHYT je U MPOrpaMm 3alliTUTE THCBHUX JIeNTHPA. JJHCBHU JISITUPHU CY
ce y ienoj EBponu n3aBojuiu o cBOM 3Hauajy, 3aj€HO ca BACKYJIapHUM
OrsbKamMa M KHUMEHAIMMa, Kao TPyIie opraHru3amMa Koje MpeiCTaBibajy
OCHOB 32 JIOHOIICH-E OJTYKa O 3aIITUTH HEKOT Ioipydja. MHummjaruea 3a
3amTHTY je mokpeHyTa ox crpane Butterfly Conservation, opranusanmje
Koja Ha HUBOY EBpore o6jenumyje cBe Cy0jeKTe KOju MOTY JOIPUHETH
3alITUTH U 09yBakby JHEBHUX JICIITUPA, KAKO M3 T3B. BIAJIUHOT CEKTOPA,
TaKo U U3 CeKTopa HermaauHux opranusamnuja (NGO).

LlenTpanHo MecTo y TOM Iporpamy MpejicTaBba pa3Boj METOAA U
KpUTepHjyMa 3a n300p Haj3HAYajHUjUX NpEeACTaBHUKA (hayHe JHEBHUX
nentupa Cpb6uje. Taj uzbop je 3acHOBaH Ha KpUTEpUjyMUMa KOje Cy
pa3Bwin Swaay 1 Warren (2006) u kpuTepujymMruMa Koju cy HaBeJIeHH y
Lpsenoj Kwuzu quesnux nentupa Cpouje (Jaksi¢ 2003). Ox 193 Bpcre
nHeBHUX Jentupa CpOuje, mpema OBUM KpUTEpHUjyMHMa, oJabpaHo je
38 BpcTa, OHE NpeCTaBbajy LMJbHE BPCTE (target species).

Jlpyru 3HayajaH CETMEHT OBOT MPOjeKTa MpeACTaBJba M300p OHHMX
nenoBa teputopuje CpOuje koju he NMPBEHCTBEHO pENpPEe3eHTOBATH
LIeHTpe auBep3uTeTa (ayHe AHEBHUX Jjentupa. Mmajyhu y Bumy
Pa3HOBPCHOCT TEOJMBEpP3UTETa M OHOAMBep3uTEeTa (TPBEHCTBEHO
(nopuctuykor u Bererarujckor) CpOuje, HacCTOjalii CMO J1a Kpo3 u300p
Opnabpanux moapy4ja 3a mHeBHe Jentupe y CpOuju mpeactaBuMo u
ocTtaje 00JIHKe Pa3HOBPCHOCTH. YjeIHO, THME CMO JIOBENIN Y Kay3aaHy
BE3y Pa3HOBPCHOCT JHEBHUX JIEITUPA ca a0MOTHYKUM U OMOTHYKHM
EKOJIOIIKUM YHHHOIIMMA. Hermocpe THuM TepeHCKHUM paioM y IPOTEKITHX
HEKOJIMKO TOIMHA MCTPAXHUIN CMO HemTo Buine ox 50 moapydyja a 3a
Opnabpana noapydja 3a gHeBHE Jentupe y CpOuju CAYMHIIA CMO JIUCTY
on 40 mompyyja.



