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Distribution of the genus Vipera

in the western and central Balkans
(Squamata: Serpentes: Viperidae)

Verbreitung der Gattung Vipera auf dem westlichen und zentralen Balkan
(Squamata: Serpentes: Viperidae)
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KURZFASSUNG

Die Balkanhalbinsel ist ein anerkannter europdischer Biodiversitits-Hotspot, an welchem Giftschlangen der
Gattung Vipera durch zwei Unterarten der Kreuzotter (V. berus), zwei der Wiesenotter (V. ursinii) und drei der
Hornotter (V. ammodytes) vertreten sind. Verbreitungsatlanten und Rote Listen bieten nur unzureichende
Informationen iiber die gegenwirtige Verbreitung und den Bedrohungs- und Schutzstatus dieser Schlangen. Die
meisten Nachweise entstammen der alteren Literatur, blieben aber vielfach unbestitigt. Auch finden sich bekann-
te oder vermutete Verbreitungsliicken, deren Lage und Verlauf iiberpriifenswert sind. Insbesondere konnen aber
SchutzmafBinahmen hinsichtlich ihrer Prioritit und der Vorgangsweise ohne prizise faunistische Daten nicht ziel-
fithrend sein. Verschiedene schutzrelevante Proleme betreffen alle drei Vipernarten auf dem Balkan gleicherma-
Ben, wie etwa der Mangel an systematischen Untersuchungen und offentlichem Interesse, historisch-politisch
bedingte Erschwernisse, Unwissenheit, Aberglaube und Schlangenfurcht in der Bevélkerung, zunehmende
Verstadterung der Landschaft, Habitatzerstorung, illegaler Fang sowie unzureichende oder fehlende gesetzliche
Schutzbestimmungen in einzelnen Léndern. Mit dieser Arbeit legen die Autoren vervollstindigte und aktualisier-
te Verbreitungsangaben der Vipern von Kroatien, Bosnien und Herzegowina, Montenegro, Serbien und
Mazedonien vor.

ABSTRACT

The Balkan Peninsula is generally recognized as one of the hot-spots of European biodiversity, where vipers
of the genus Vipera are represented by two subspecies of the European Adder, (V. berus), two of the Meadow Viper
(V. ursinii) and three of the Nose-horned Viper (V. ammodytes). The available atlases and Red Data Books do not
provide precise information on their present distribution or conservation and threat status. Most available records
originate from older literature and remain unconfirmed; moreover, there are known or supposed distributional gaps,
the course and position of which need verification. In particular, conservation measures, priorities and strategies
cannot be established without precise faunistic data. However, the three viper species share additional conserva-
tion problems in the Balkans, such as lack of systematic study and public interest, “historical and political burdens”,
lack of knowledge, superstition and fear among people, increasing urbanization, habitat destruction, illegal collec-
tion, as well as lack of adequate legislation (or regulations at all) in various countries. Presented here is a more
complete and new data about the distribution of the vipers in Croatia, Bosnia and Herzegovina, Montenegro, Serbia
and FYR of Macedonia.
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INTRODUCTION

The Balkan Peninsula, as a part of the
Mediterranean basin, is generally recog-
nized as one of the hot-spots of European
biodiversity (BLONDEL & ARONSON 1999;
MepAIL & QUEZEL 1999; PETKOVSKI et al.
2000/2001; Dzuki¢ & KALEzIC 2004). The
western and central parts of the peninsula
are geographically diverse, extending from

the southern slopes of the Alps in the north-
west, to the Great Pannonian Plain in the
east and across the Great Dinaric Mountain
Chain down to the shores of the Adriatic Sea
in the southwest. The study area consists of
five countries: Croatia, Bosnia and
Herzegovina, Serbia, Montenegro and FYR
of Macedonia, all situated within the territo-
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ry of the former Yugoslavia. Due to this his-
torical background, most of the earlier
authors dealt with these individual countries
in a collective way when they described and
discussed data from this part of the Balkan
Peninsula (e.g., WERNER 1899; BOLKAY
1919; KARAMAN 1922; RADOVANOVIC 1951;
BRELIH & Dzuki¢ 1974; Dzuki¢ & KALEzIC
2004).

The oldest data about vipers in the
study area were provided by Francesco
CARRARA in his 1846 work “La Dalmazia
descritta”, in which he mentioned the Nose-
horned Viper as a very common snake in
Dalmatia and some of the islands. After
that, during the end of 19th century, two of
the most famous herpetologists of that time,
Franz WERNER and Lajos MEHELY, pub-
lished several papers about the herpetofauna
of the Balkan Peninsula (e.g., WERNER
1897, 1898, 1899; MEHELY 1894) and due to
their precision and quality, are still refer-
enced today. To the list of herpetological
species of the Balkan Peninsula, they added
Vipera ursinii (BONAPARTE, 1833) and
Vipera berus (LINNAEUS, 1758). The first
mention of Vipera ursinii from the region
under study was actually made by WERNER
(1893) when he reported a “strange looking
V. berus, similar in characters to var.
rakosiensis, described by MEHELY from
Hungary”, from the Dinara Mountain (today
in Croatia). From WERNER’s description of
the number of apical, ventral and dorsal
scales it is clear that he characterized a
Meadow Viper, Vipera ursinii macrops
MEHELY, 1911. At the beginning of the 20th
century, BoLkAy (1919), DorLEIN (1921)
and KARAMAN (1921, 1922) contributed
considerably to the knowledge of the distri-
bution of amphibians and reptiles in the area
of the western Balkans, whereas subsequent
papers (RApovaNoviC 1951, 1964; RADO-
VANOVIC & MARTINO 1950; BRELIH &
Dzuki¢ 1974) mainly listed already known
record localities.

The recent systematic publications
confirmed the the vipers’ subspecific diver-
sity at the Balkans. In its western and cen-
tral parts, the European Adder is represent-
ed by two subspecies, Vipera berus berus
(LINNAEUS, 1758), in the westernmost por-
tion of Croatia and V. berus bosniensis
BOETTGER, 1889 in the rest of the study area

(URSENBACHER et al. 2006). According to
molecular analyses by these authors, the
northwestern populations belong to the
“Italian clade” of V. b. berus. Populations
from montane areas around Trebinje
(Bosnia and Herzegovina) were described
by BOETTGER (1889) as a distinct Balkan
race, V. berus var. bosniensis, which is still
accepted as a valid subspecies (V. berus
bosniensis) occurring from Croatia, through
Bosnia and Herzegovina, Serbia, Bulgaria,
to FYR of Macedonia, Montenegro and
Albania (KALYABINA-HAUF et al. 2004;
URSENBACHER et al. 2006). The variation of
V. berus named pseudaspis was described
by SCHREIBER (1912) from the plains of
Slavonia (Croatia), as straw-yellow above,
with narrow, dark cross-bars, thereby
resembling Vipera aspis (LINNAEUS, 1758).
This coloration type, with partly or com-
pletely broken elements of the dorsal zig-
zag pattern, is actually typical to popula-
tions of V. berus bosniensis. In 1927, REUSS
(1927a, 1927b) described several specimens
of V. berus from the valley of the River Sava
(Croatia, Serbia), which he assigned to
Mesocornis, a new subgenus of Vipera.
Later he included all Adders from the
Balkans (which is a synonym of V. b.
bosniensis) in that subgenus and claimed
that these possess neurotoxic venom
(KRrECSAK 2007) rather than hematotoxic.
Five subspecies of the Nose-horned
Viper were described from the Balkans:
Vipera ammodytes ammodytes (LINNAEUS,
1758), V. a. illyrica (LAURENTI, 1768), V. a.
meridionalis BOULENGER, 1903, V. a. mon-
tandoni BOULENGER, 1904, and V. a. gregor-
wallneri SOCHUREK, 1974 (CRNOBRNJA-
IsaiLovi¢ & HaxHIU 1997). According to
the morphological paper by Tomovi¢
(2006), three subspecies inhabit the central
and eastern Balkan Peninsula: ammodytes in
the northwest (Croatia, Bosnia and
Herzegovina, Montenegro, most of Serbia,
northwestern Bulgaria), montandoni in the
central and eastern parts (southernmost
Serbia, northern and central Albania, FRY
of Macedonia, Romania, most of Bulgaria
and northern Greece and Turkey), and
meridionalis in the southernmost Balkan
Peninsula (Greece). Genetic analyses by
URSENBACHER et al. (2008) largely con-
firmed these results, and in addition, found
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high genetic diversity in the areas of the
central, eastern and southern Balkans.

In the case of the Meadow Viper, cur-
rently two subspecies are known from the
Balkans, V. ursinii macrops MEHELY, 1911,
and V. u. graeca NILSON & ANDREN, 1988
(NILSON & ANDREN 2001; CRNOBRNJA-
IsaiLovi¢ 2002; STEROVSKI 2006; KORSOS
et al. 2008).

Vipers are poisonous and relatively
secretive snakes which certainly adds to the
reasons why they were comparatively poor-
ly studied in the Balkans. The available
atlases and Red Data Books do not provide
precise information on their present distri-
bution or conservation and threat status.
Most available records originate from older
literature and remained unconfirmed; more-
over, there are known or supposed distribu-
tional gaps, the course and position of
which need to be verified. In particular,
conservation measures, priorities and strate-
gies cannot be established without precise

faunistic data. Regarding V. ursinii, a high-
ly threatened viper species, the number of
detailed locality records from the Balkans is
conspicuously scarce. For V. berus, a
species of extremely wide distribution, little
more than historical records exist. And with
respect to the predominant Balkan species V.
ammodytes, there are more distribution
records from Austria, Slovenia and Italy
than from the Balkans, although constituting
the main part of its distribution range.
Present here is a more complete and
updated distribution of the genus Vipera in
the western and central Balkan Peninsula,
based on both older and recent records. Data
from Croatia, Bosnia and Herzegovina,
Montenegro, Serbia and FYR of Macedonia
were compiled to create informative distri-
bution maps and assess the most important
areas for the conservation of the vipers.
Problems, legal protection and important
areas for the conservation of the vipers are
dissccused in a separate publication.

MATERIALS AND METHODS

This study includes information on
records provided by the Croatian, Serbian,
Macedonian, German, Italian, Hungarian and
English literature (705 records, many of them
referring to museum vouchers, Appendixes
I and II) along with unpublished data avail-
able from European museum collections
that hold specimens from the study area (84
records, Appendix IV). In this way, several
repeatedly cited errors such as V. ursinii from
Krk, Slavonia and Serbia, and V. berus from
the Velebit) were corrected. New data was
collected from 2000 onward (1,029 records);
they came from ad-hoc observations by the
authors and collaborators mentioned in the
acknowledgments (Appendix III). None of
these observations was the result of system-
atic sampling and, therefore, available infor-
mation is patchy and absence of a record on
the map does not imply absence of the viper,
but merely inadequate data. Thus, interpret-
ing the distribution maps, one should take
into account this possible bias.

Gathered records were mapped in the
10 km x 10 km UTM (Universal Transverse
Mercator) geographic coordinate grid sys-
tem. Grid cells in marginal position that

cover the study area with less than 10 % of
their surface area (border areas toward the
Adriatic or neighboring countries) were
excluded from the analysis, leaving 2,811
cells for consideration.

All collected records were analyzed
regarding plausibility and assigned to their
respective UTM cells. Some record locali-
ties refer to areas rather than sites, and thus
extend across several grid cells. Two types
of records became part of the study: (i)
records previously published in the litera-
ture and (ii) unpublished data, and as such
are distinguished in the grid maps.

Institutional abbreviations: BMNH —
British Museum (Natural History), London;
GNM - Goteborgs Naturhistoriska Muse-
um; HNHM - Hungarian Natural History
Museum, Budapest; MHNG — Muséum
d’Histoire Naturelle de Genéve; MNHN —
Museum National d’Histoire Naturelle,
Paris; MZUF — Museo Zoologico dell’Uni-
versita degli Studi di Firenze “La Specola”;
NHMB - Natural History Museum Bel-
grade; NMW — Naturhistorisches Museum
Wien; SFNM — Senckenberg Forschungs-
institut und Naturmuseum, Frankfurt am
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Fig. 1: Number of literature, museum and new field records of Vipera ammodytes, V. berus
and V. ursinii, with regard to the study area of the western and central Balkans.

Abb. 1: Anzahl der Vorkommensnachweise aus Literatur, Museumsmaterial und aktuellen Felderhebungen
fiir Vipera ammodytes, V. berus und V. ursinii im Untersuchungsgebiet des westlichen und zentralen Balkans.
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Fig. 2: Number of records of Vipera ammodytes, V. berus and V. ursinii, obtained from
the western and central Balkans in the last 160 years, indicated per decade.

Abb. 2: Anzahl der Vorkommensnachweise von Vipera ammodytes, V. berus und V. ursinii im Untersuchungs-
gebiet des westlichen und zentralen Balkans, erbracht in den letzten 160 Jahren; nach Jahrzehnten gegliedert.
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Main; SMNHLj — Slovenian Museum of
Natural History, Ljubljana; SMNH -
Swedish Museum of Natural History,
Stockholm; ZFMK - Zoologisches For-
schungsmuseum “Alexander Koenig”,

Bonn; ZMB - Zoologisches Museum
Berlin; MSNM - Museo Civico di Storia
Naturale di Milano; ZMS — Zemaljski
Muzej Bosne i Hercegovine u Sarajevu.

RESULTS

In this study, a total of 1,818 records of
vipers were collected from the period of
1850-2010. Vipera ammodytes was the best
represented species, accounting for 1,311
records (72.1 %), followed by V. berus with
326 records (17.9 %), and V. ursinii with 181
records (10.0 %). Literature data (n = 705)
constitute 38.8 % of the records, unpublished
museum data (n = 84) 4.6 % and unpub-
lished field data (n = 1,029) 56.6 %. How-
ever, in V. ursinii the literature records (n =
111; 61.3 %) and unpublished museum data
(n = 2; 1.1 %) outnumbered the new field
records (n = 68; 37.6 %) (Fig. 1).

Distribution of records originating
from the last 160 years (Fig. 2) shows that
52 % were brought together only in the last
10 years. Visible peaks correlate with the
work of famous herpetologists in these
areas: 1890-1899 (F. WERNER, L. MEHELY);
1920-1929 and 1930-1939 (G. VEITH, I
BoLkAy, F. DOFLEIN, S. KARAMAN). It is not
surprising that the most widespread species
V. ammodytes displayed most rapid increase
of new records (>56 % in the last 10 years)
and the less understood, secretive and rare
V. ursinii the slowest (38 % in the last 10
years). Vipera berus which is secretive, but
not so rare, showed an intermediate increase
with about 45 % of records collected in the
last 10 years.

Altitudinal  distribution analysis
revealed a very wide and continuous span
for V. ammodytes from 0 to more than 2,000
m a.s.l., with the peak around 400-800 m
a.s.l. Only one individual was found above
2,000 m, viz. on Mt. Osljak, Sar planina
(Serbia) at 2,150 m a.s.l. Vipera berus inter-
estingly showed an uncontinuous two-
peaked altitudinal distribution from 0-400 m
and 800-2,600 m a.s.l. with the predominant
peak from 1,600-2,000 m a.s.l. The ob-
served distribution gap in medium altitudes
is due to the lack of favorable habitats (pre-
dominance of closed pure forest habitats).

Vipera wursinii was found to range from
1,000-2,000 m a.s.l., somewhat in between
V. ammodytes and V. berus (Fig. 3), with the
peak around 1,500-1,800 m a.s.l. Due to
this intermediate position, syntopic situa-
tions are much more common in combined
populations of ammodytes-ursinii and
ursinii-berus, than ammodytes-berus or
even ammodytes-ursinii-berus. In all three
viper species, the preferred altitudinal distri-
bution is lowest in the north-west and high-
est in the south-east of the Balkans.

Confirmed syntopic presence of all
three vipers is only known from the areas of
the Troglav and Zelengora Mountains
(Bosnia and Herzegovina), and of
ammodytes-berus communities from few
localities at the Stogovo and Jablanica
Mountains (FYR of Macedonia), Vlasi¢ and
Sator Mountains (Bosnia and Herzegovina)
and Velika Kapela Mountain (Croatia).
Ammodytes-ursinii co-occurrence is very
common in the northwestern part of the V.
ursinii distribution area (Croatia, Bosnia
and Herzegovina), where V. ursinii reaches
its lowest altitudes at 1,000 m a.s.l. At high-
er altitudes, ursinii-berus syntopic popula-
tions are known from the Bjelasica and
Durmitor Mountains (Montenegro), Sar
Planina and the Korab Mountains (FYR of
Macedonia). This syntopy is probably also
very common in the Herzegovinian moun-
tains, but no recent data are available to sup-
port this assumption.

Croatia held the highest number and
percentage of records (840 records, 46.2 %;
14.8 per 1,000 km?2) followed by Bosnia and
Herzegovina (436 records, 24.0 %; 8.5 per
1,000 km2), Serbia (211 records, 11.5 %; 2.4
per 1,000 km2), FYR Macedonia (209
records, 11.5 %; 8.1 per 1,000 km?) and
Montenegro (123 records, 6.8 %; 8.9 per
1,000 km?) (Fig. 4).

Individual numbers of records for V.
ammodytes and V. berus generally fol-
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Fig. 3: Altitudinal distribution of the record localities
for Vipera ammodytes, V. berus and V. ursinii in the western and central Balkans.
Abb. 3: Die Hohenverteilung der Fundorte von Vipera ammodytes, V. berus und V. ursinii
im Untersuchungsgebiet des westlichen und zentralen Balkans.
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Fig. 4: Number of records of Vipera ammodytes, V. berus and V. ursinii
in the countries of the western and central Balkans.

Abb. 4: Die Anzahl der Vorkommensnachweise fiir Vipera ammodytes, V. berus und V. ursinii,
angegeben fiir die Lander des Untersuchungsgebietes auf dem westlichen und zentralen Balkan.
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lowed this order, whereas V. ursinii records
were most numerous in Bosnia and Her-
zegovina and declined successively toward
Croatia, FYR Macedonia, Montenegro and
Serbia.

All 1,819 records were plotted to 10
km x 10 km UTM grid maps and occupy
634 UTM cells (22.5 %) from 2,811 cells
covering the whole research area. Serbia
(88,361 km?) contained 23.1 %, Croatia
(56,594 km?) 31.6 %, Bosnia and Herzego-
vina (51,129 km?2) 22.0 %, FYR of Mace-
donia (25,713 km?) 16.4 % and Montenegro
(13,812 km2) 7.0 % of all occupied UTM
cells (Fig. 5a).

There are 2190 (77.9 %) UTM cells in
the research area that contain no record of
vipers. This is partly because they are not
present in some areas (parts of Slavonia and
Vojvodina, some of the Adriatic Islands)
but also because of poor knowledge of their
distribution and lack of systematic search.
Vipera ammodytes, the most common ven-
omous snake in the western and central
Balkans, was recorded from 505 (18.0 %)
of the UTM cells, V. berus from 130 (4.6
%) and V. ursinii from just 68 (2.4 %) (Fig.
5b). There was little overlap in the viper
species’ distribution in that only 84 (3 %) of
the occupied UTM cells contained records
of more than one species.

Vipera ammodytes
(LINNAEUS, 1758)

In the western and central Balkans, the
Nose-horned Viper is represented by two
subspecies (Fig. 6). The nominal subspecies
V. ammodytes ammodytes is found through-
out the majority of the countries (Croatia,
Bosnia and Herzegovina, Montenegro and
major parts of Serbia), whereas V. ammo-
dytes montandoni occurs in southernmost
Serbia and most parts of FYR of Macedonia.
Vipera ammodpytes is not present in the large
river lowlands of the Pannonian Basin in
Croatia and Serbia and lacks some Adriatic
islands (Rab, Dugi otok, Korcula). From
Cres and Losinj islands there are only very
old and unconfirmed literature records. The
Nose-horned Viper is considered to be close
to extinction on the island of Mljet because
of an introduced predator, the Small Indian
Mongoose.

Vipera berus
(LINNAEUS, 1758)

The European Adder is also represent-
ed by two subspecies in the research arca
where it forms three isolated population
groups: (i) A northwestern group of moun-
tain populations of V. berus berus (at 800-
1,600 m a.s.l.) in the area of Gorski kotar
(west Croatia), distributed in continuation
of the West European “Italian” clade (sensu
URSENBACHER et al. 2006), which inhabits
Slovenia and Italy. Literature records of V.
berus from the Velebit Mountains were
never reconfirmed, thus, their taxonomic
status is unknown. (ii) An eastern lowland
population group of V. berus bosniensis
inhabiting large river lowlands (Danube,
Mura, Sava, Drava) of the Pannonian Basin
(0-400 m a.s.l.) in Croatia and Serbia. The
lowland populations are exposed to rapid
degradation and loss of favorable habitats
and therefore in a rapid decline. This can be
seen clearly from the ratio of records men-
tioned in the older literature to recently
reconfirmed records (Fig. 7). (iii) A high
mountain population group of V. berus
bosniensis inhabiting the Dinaric and
Scardo-Pindic mountain chains in the stud-
ied area. They prefer open high-mountain
grasslands and mildly forested habitats in an
altitudinal range from 1,400-2,450 m a.s.l.
The record of V. berus from Knin (southern
Croatia) is considered doubtful because
there are no suitable habitats in the vicinity,
and the climate is too warm (Mediterranean)
for this cool adapted species. Maybe this
individual was collected on the nearby
Dinara Mountain (1,831 m a.s.l.), but the
collectors assigned Knin as the closest city.
Since Dinara provides favorable habitats for
V. berus, it can be expected to occur on this
mountain. However, its presence there is
still unconfirmed, in spite of frequent visits
by the first author.

Vipera ursinii
(BONAPARTE, 1835)

In the study area, the Meadow Viper is
only found on the high mountain grasslands
of the Dinaric (Croatia, Bosnia and
Herzegovina, and Montenegro) and north-
west Scardo-Pindic (FYR of Macedonia)
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Fig. 5a: Percentage of UTM grid cells of the studied region containing confirmed Vipera records
(100 % = all cells occupied by records), plotted per country.
The numbers on top of the columns represent numbers of specimens.

ADbb. 5a: Prozentsatz der UTM-Rasterzellen des Untersuchungsgebietes, die Vorkommensnachweise
der Gattung Vipera enthalten (100 % = alle durch Nachweise belegten Rasterzellen),
angegeben fiir die einzelnen Lénder.
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Fig. 5b: Percentage of UTM grid cells of the studied region containing confirmed Vipera records (100 % = all
cells occupied by records), plotted per species (3.0 % of cells contain records of more than one species).
The numbers on top of the columns represent numbers of specimens.

Abb. 5b: Prozentsatz der UTM-Rasterzellen des Untersuchungsgebietes, die Vorkommensnachweise der Gattung
Vipera enthalten (100 % = alle durch Nachweise belegten Rasterzellen),
angegeben getrennt nach Arten (3,0 % der Rasterzellen beinhalten Nachweise von mehr als einer Art).
Die Zahlen am oberen Sadulenende geben die Anzahl der Nachweise an.
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mountain chains. The lowland subspecies
V. u. rakosiensis MEHELY, 1894 was never
recorded, although there are known favour-
able meadow habitats in the northern low-
lands of Serbia. The Hungarian Natural
History Museum (HNHM) kept a preserved
specimen inventoried with the remark “to be
found in Slavonia” (the geographical term
Slavonia refers to the lowlands of northeast-
ern Croatia and northwestern Serbia). Un-
fortunately, this specimen got lost in a fire
during the Second World War, and only the
museum inventory records persisted. How-
ever, the first author’s examination of the
data that came with this specimen revealed
that the individual was actually found in
Hungary, somewhere by the Danube river,
next to a pile of wood debris that was pur-
ported originating in Slavonia. Since
Slavonia is situated downstream from
Hungary, the collector’s unsubstantiated
assumption would imply active transport.
Another doubtful lowland habitat is the
Kvarnerian Island of Krk. WERNER (1894)
was the first to report V. ursinii from that
island, based on a single preserved speci-
men deposited in the Zoological Collection
of the Naval Academy in Rijeka (k. und k.
Marineakademie Fiume, in his words) that
was reputedly collected at Castelmuschio
(today OmiSalj) on the Island of Krk. Later,
during the First World War (1914), the
Naval Academy was burnt down and this
specimen got lost or destroyed, as it is no
longer present or cannot be found at the
Natural History Museum in Rijeka. In the
Herpetological Collection of the Natural
History Museum in Berlin, there exists a
specimen of V. ursinii (ZMB 23614) collect-
ed by Franjo DoBIAS (alias M. PADEWIETH)
on Krk in 1913. The original record card

reads: “Insel Veglia, Cast. Muschio, hier
sehr selten” — “Island of Krk, Omis, here
very rare.”. The species was again reported
from Krk Island by KRAMER (1961) “coll.
KNOEPFFLER, 2 specimens nearby “freshwa-
ter”, BRUNO (1980) “16.9.1968, 1 juvenile,
S[ilvio]B[runo Collection] 337, surround-
ings of Jezero, 35 m circa”; deposited at
Museo Zoologico dell’Universita degli
Studi di Firenze, MZUF 31887) and So-
CHUREK (1985) who found one shed skin in
the north of the island, that he claimed be-
longs to V. u. macrops.

The Karst Viper V. u. macrops, inhab-
its mountain areas in all five countries under
study. It is exclusively found in high moun-
tain grassland habitats, mainly between
1,000 and 2,000 m a.s.l. The snake’s
favoured altitude increases from the north-
west towards the southeast of its range, fol-
lowing grassland vegetation and colder cli-
mate. Accordingly, the lowest finding (970
m a.s.l.) is at the Postak Mountain (north-
west Croatia) and the highest one (2,200 m
a.s.l.) at the Sar Planina Mountain (FYR of
Macedonia).

The V. ursinii record from Novi Pazar
(Vranovina, southern Serbia) (NHMW
16338:1-6; SCHWARZ 1936; KRAMER 1961)
is considered doubtful because there are vir-
tually no suitable high mountain habitats in
the vicinity. A possible V. ursinii location in
the environs of Novi Pazar is Golija
Mountain (1,833 m a.s.l.), where, however,
this species remains unknown.

The recent distribution of this taxon in
Croatia, Serbia, Montenegro and FYR of
Macedonia is quite well known (Fig. 8),
whereas regarding the territory of Bosnia
and Herzegovina, 75 % of the records are
very old and need reconfirmation.

DISCUSSION

In spite of 1,819 locality records of
vipers, one can generally conclude that the
knowledge of their presence in the studied
area is clearly insufficient (Figs. 6-8), in
spite of the strong increase of new data
(57.2%). The known records cover just
small parts of the species’ suspected ranges.
This deficiency calls for increased specific
field research of all taxa. This is well visi-

ble in the map of V. berus, which has a large
distribution area, underlain by a conspicu-
ously small number of records and con-
firmed localities (4.6% of all UTM cells).
This species is considered by the authors to
be in serious decline that was overlooked,
because of the prevalent fallacy that it is
very common everywhere. In the present
survey, this was found to be far from true;
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Figs. 6-8 (this and opposite page): Distribution of the genus Vipera in the western and central Balkans.
® - New field data (this study); O - Data from the literature only; M - Doubtful information from the literature

Abb. 6-8 (diese und gegeniiberliegende Seite): Verbreitung der Gattung Vipera auf dem westlichen und
zentralen Balkan. @ - Neue Felddaten aus dieser Untersuchung; O - Nur Angaben aus der Literatur;
W - Zweifelhafte Angaben aud der Literatur.

Fig. 6: Distribution of Vipera ammodytes in the western and central Balkans. To the best of the authors’
knowledge but not fully in accordance with URSENBACHER et al. (2008), the dashed line represents the border
between V. ammodytes ammodytes (LINNAEUS, 1758) in the north and V. ammodytes montandoni BOULENGER,

1904, . New data symbols override literature data symbols.

Abb. 6: Die Verbreitung von Vipera ammodytes auf dem westlichen und zentralen Balkan. Die strichlierte
Linie veranschaulicht nach bestem Wissen der Autoren aber nicht voll in Ubereinstimmung mit
URSENBACHER et al. (2008) die Grenze zwischen V. ammodytes ammodytes (LINNAEUS, 1758) im Norden
und V. ammodytes montandoni BOULENGER, 1904. Neue Felddaten tiberlagern ggf. dltere Angaben.

Fig. 7: Distribution of Vipera berus in the western and central Balkans. To the best of the authors’
knowledge but not fully in accordance with URSENBACHER et al. (2006), the dashed line represents the border
between the west European populations of V. berus berus (LINNAEUS, 1758) (=“Italian” clade sensu
URSENBACHER et al. 2006) and V. berus bosniensis BOETTGER, 1889 in the southeast.

New data symbols override literature data symbols.

Abb. 7: Die Verbreitung von Vipera berus auf dem westlichen und zentralen Balkan. Die strichlierte Linie
veranschaulicht nach bestem Wissen der Autoren aber nicht voll in Ubereinstimmung mit URSENBACHER
et al. (2006) die Grenze zwischen Westeuropéischen Populationen von V. berus berus (LINNAEUS, 1758)
(="Italian” clade sensu URSENBACHER et al. 2006) und V. berus bosniensis BOETTGER, 1889 im Siiden.
Neue Felddaten iiberlagern ggf. dltere Angaben.

Fig. 8: Distribution of Vipera ursinii in the western and central Balkans.
New data symbols override literature data symbols.
Abb. 8: Die Verbreitung von Vipera ursinii auf dem westlichen und zentralen Balkan.
Neue Felddaten iiberlagern ggf. éltere Angaben.
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moreover, the authors argue that V. berus is
threatened at least as much as V. ursinii, or
even more. This concerns the Adder’s low-
land populations in particular, whose envi-
ronments are the most endangered habitats
of all vipers in the study area, heavily
impacted by human activities such as agri-
culture, pollution, urbanization, flood regu-
lation and habitat fragmentation.

A strongly increased survey effort is
critically needed for the chorological study
of V. ursinii, as there is a large number of
localities (62.4 %) that were not recently
reconfirmed (especially in Bosnia and
Herzegovina), and there are many sites with
a high potential of being home to this viper
(especially in Bosnia and Herzegovina,
Montenegro and FYR of Macedonia).
There are on-going scientific and conserva-
tion projects for this species in all five coun-
tries of the study area which significantly
increases the level of knowledge.

In conclusion, this study presents up-
dated grid maps of the distribution of V. am-

modytes, V. berus and V. ursinii on the west-
ern and central Balkan Peninsula, based on
1,818 records from the literature (Append-
ixes I and II), museum specimens (Appendix
IV) and a comprehensive list of record local-
ities compiled from the authors’ field sur-
veys (Appndix III). The study increased the
current knowledge on the vipers’ distribution
by 57.2 % in terms of filled grid cells by
addition of unpublished data, documenting
that this study was urgently needed. None-
theless, much more effort will be necssary to
verify the large distribution gaps (almost 80
% of grid cells remained empty) by imple-
mentation of serious mapping projects.

Vipera ammodytes is by far the most
common species of viper, with its records
covering 18.0 % of the study area. Vipera
berus and V. ursinii were clearly much rarer,
contributing only 4.6 % and 2.4 % to the
coverage of the area. This poor represena-
tion could indicate that both species are
strongly threatened by the small population
size and its fragmentation.
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1930; RapovaNoviC 1951, 1964; Reuss 1927a, 1927b;
ROSSLER 1904; RUCNER & RUCNER 1971; SCHIMMENTI
& FaBris 2000; SCHMIDTLER 1999; SCHWARzZ 1936;
SCHWEIGER 2004, 2007; SEBISANOVIC 1898; SOCHUREK
1984; STAMENKOVIC 1979; STANKOVIC 2005; STERILI-
OVSKI 2006; STIPANCIC 1934; STRIIBOSCH et al. 1985,
1986; SALOMON et al. 2005; TADIC 1976; TOMASSINI
1890; ToNkoOVIC 1934; ToTH et al. 2006; TVRTKOVIC &
KLETECKI 1993; TVvRTKOVIC 1982, 1993, 1994; VEITH
1910, 1991a, 1991b; WERNER 1893, 1897, 1898, 1899,
1904, 1920; WETTSTEIN 1928; ZIvKOVIC 1956.

APPENDIX III — New materials and observations
All of the observations are formatted in the order of locality name, UTM 10 km x 10 km cell code, year,
and observer (collector). Where data is missing, the place is left blank.

Vipera berus

Bosnia and Herzegovina - Bjelasnica (by
Sarajevo), BP74, 1934, ?; Magli¢-pl., CN19, 1959, ?;
Cincar-pl., XJ66, 2000, ?; Igman (Veliko polje), BP74,
2005, A. Safi¢; Igman (Veliko polje), BP74, 2004, A.

Catovié; Igman (Veliko i Malo polje), BP74, 2008, D.
Smai¢; Treskavica, Veliko jezero, BP83, 2008, D.
Smai¢; Bjelasnica by Sarajevo, Hranisava, BP64, 2009,
D. Smai¢; Bjelasnica by Sarajevo, Lokvanjsko jezero,
BP74, 2009, D. Smai¢; Bjelasnica by Sarajevo, Sitnik,
BP74, 2009, D. Smai¢; Lelijja (marked road) to
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Zelengora, BP90, 2008, E. Sunje; Zelengora, CP0O,
2008, E. Sunje; Cvrsnica, BiH, YJ03, 2009, 1. Grubni¢;
Vlasi¢, YKO00, 2010, D. Jeli¢; Klekovaca, close to the
top, XK12, 2010, D. Jeli¢; Sator, XJ29, 2010, D. Jeli¢;
Klekovaca, near the top, XK22, 2010, D. Jeli¢;
Bjelasnica (by Sarajevo), Salihagina bajta, BP74, 2002,
K. Mufti¢; Bjelasnica, Stanari, BP74, 2002, K. Mufti¢;
Bijelasnica, Lokvanjsko jezero, BP74, 2009, K. Mufti¢;
Cvrsnica, Hajducka vrata, YJ13, 2003, D. Kulijer;
Bjelasnica, BP74, 2006, D. Kulijer; Zelengora, Orlo-
vacko jezero, CP00, 2007, D. Kulijer; Cvrsnica, BiH,
YJ13, 1999, N. Landeka; Cvrsnica, BiH, YJ03, 2004,
N. Landeka; Cvrsnica, vrh Vilinac, BiH, YJ13, 2005,
N. Landeka; Cvrsnica, BiH, YJ13, 2008, N. Landeka;
Vranica (above Prokosko jezero), YJ27, 2005, R. Ajti¢
& S. Lelo; Cabulja (road to Rosne poljane), YJ12,
2007, S. Lelo; Magli¢, CN19, 2009, S. Lelo; Bjelasnica
(by Sarajevo), at the top, BP74, 2001, S. Traki¢;
Troglav, Veliki Troglav XJ26, 2011, 1. Budinski.

Croatia - Turopoljski lug, north from Lekenik,
WL96, 2007, ? ; Samarske stijene, Bjelolasica, VLII,
2009, A. Radelj; Turopolje, Okuje, WL8S, 2007, D.
Jeli¢; Turopolje, Okuje, WL8S, 2010, D. Jeli¢; Begovo
Razdolje, VL91, 2009, D. Jeli¢; Odransko polje,
Lekenik, WL94, 2006, B. Janev Hutinec; Crna Mlaka,
WL55, 1991, B. Janev Hutinec; Turopoljski lug,
WL95, 1991, B. Janev Hutinec; Crna Mlaka, WL55,
1993, B. Janev Hutinec; Turopoljski lug, by the rock-
ets, WL95, 1993, B. Janev Hutinec; Turopoljski lug,
snake road, WL95, 1993, B. Janev Hutinec; Dragani¢i,
WL44, 2007, B. Janev Hutinec; Troglav, Dinara, V.
Torine, XJ26, 2004, 1. Budinski; Ivanscica, Konj,
WMSI, 2009, D. Sincek; Gorski kotar, Malo Tesnje,
VL64, 2009, E. Hdziselimovic; Gorski kotar, Cabarska
polica, VL64, 2009, E. Hdziselimovic; Okuje, WL85,
2009, B. Horvati¢; Crna mlaka, WL55, 2008, B.
Horvati¢; Okuje, WL85, 2009, B. Horvati¢; Hrebinec,
near Dugo selo, WL97, 2009, I. Pavlovi¢; Vrbovec,
between Donji Tkalec and Novaki ravenski, XL19,
2000, I. Perani¢; Okuje, WL85, 2008, D. Jeli¢;
Sumece, towards Biteli¢i, YL20, 2008, D. Jeli¢;
Laktec, village WL97, 2008, D. Jeli¢; Brezje, WL65,
2008, D. Jeli¢; Snjeznlk VL63 2007, D. Jeli¢; Begovo
razdol_]e VLI1, 2007, D. Jellc Sumece, Slavonski
brod, YK29, 2008 D. Jeli¢; Zutlca XL06, 2010, D.
Jeli¢; Zutlca XL16 2010, D Jeli¢; Obrug, Trstenlk -
Suho W1J46, 2010, T. Koren, B. Laus Turopoljski lug,
WL95, 2001, N. Mihokovic’; Cirkovljan kraj Preloga,
Medimurska 2, XM23, 2007, N. Mihokovi¢; Novi
Perkovei, BR91, 2010, T. Bogdanovié¢; KeSinci-
Zgorelica, CRO1, 2010, T. Bogdanovi¢.

Macedonia - Gali¢ica Mt., Asan Gjura, DL83,
2007, B. Sterijovski; Kriva Palanka, Vlaski kolibi,
FM17, 2008, B. Sterijovski; Kamenica, Jurucki grobis-
ta, FM26, 2008, B. Sterijovski; MaleSevski Planini Mt.,
Cengino, FM62, 2007, B. Sterijovski; Kozuf Mt.,
Dzibarica, FLO5, 2004, B. Sterijovski; Nidze Mt.,
Cemerikata, EL74, 2002, B. Sterijovski; Kozuf Mt.,
Orlov vrv peak, EL85, 2004, B. Sterijovski; Sar plani-
na Mt., Belo ezero Lake, DM84, 2009, B. Sterijovski;
Kozuf Mt., Porta, EL95, 2005, B. Sterijovski; Ilinska-
Plakenska Mt., Straza, EL07, 2008, B. Sterijovski;
Jablanica Mt., Crven kamen - near, DL66, 2005, B
Sterijovski; DeSat Mt., Gorno Gasevo ezero Lake,
DMé61, 2004, B. Sterijovski; Kozuf Mt., Dudica, EL95,
2004, B. Sterijovski; Sar planina Mt., Karabunar,
DL84, 2007, B. Sterijovski; Sar planina Mt., Vakaf,

DL84, 2007, B. Sterijovski; Pelister Mt., Kunina stena,
EL14, 2001, B. Sterijovski; Pelister Mt Crvena reka
River, EL13 2002, B. Sterijovski; Sar planina Mt.,
Popova sapka DL85 2007, B. Sterijovski; Jablamca
Mt., Meckina dupka, DL65, 2006, B. Sterijovski;
Jablanica Mt., Meckina dupka, DL66, 2006, B.
Sterijovski; Bistra Mt., Golem Brezovec peak - bellow,
DM?70, 2003, B. Sterijovski; Jablanica Mt., Cumin vrv
peak, DL66, 2005, B. Sterijovski; Jablanica Mt.,
Podgorecko ezero Lake, DL66, 2005, B. Sterijovski;
Sar planina Mt., Karanikolicko ezero Lake, DLS8S,
2007, B. Sterijovski; Osogovski planini Mt., Sultan
tepe, FM16, 2007, B. Sterijovski; Pelister Mt., Kunina
stena, EL14, 2001, B. Sterijovski; Korab Mt., Kabas,
DM62, 2004, B. Sterijovski; Desat Mt., Golema Stena
- bellow, DM61, 2004, B. Sterijovski; Jablanica Mt.,
Krstec, DL66, 2005, B. Sterijovski; Jablanica Mt.,
Podgorecko ezero Lake, DL66, 2006, B. Sterijovski;
Galic¢ica Mt., Tepeno, DL83, 2006, B. Sterijovski;
Jakupica Massif, Golemo Kule, EM31, 1999, B.
Sterijovski; Pelister Mt., Bolnici, EL14, 2002, B.
Sterijovski; Sar planina Mt., Rasangule, DL73, 2007,
B. Sterijovski; Kozuf Mt., Zelen beg, FLO05, 2004, B.
Sterijovski; Korab Mt., Kobilino pole field, DM62,
2004, B. Sterijovski; Gali¢ica Mt., Magaro, DL83,
2005, B. Sterijovski; Pelister Mt., near Malo ezero
Lake, EL13, 2001, B. Sterijovski; Sar planina Mt., Plat,
DMS8S5, 2009, B. Sterijovski; Pelister Mt., near Pelister
peak, EL13, 2002, B. Sterijovski; Pelister Mt., near
Golemo stopalo peak, EL13, 2002, B. Sterijovski.

Montenegro - Durmitor Mt Crvene Grede-
Zute Grede, CN48, 2003, D. Dokowc Durmitor Mt.,
Ogradenica, CN48, 2004, B. Dokovi¢; Durmitor Mt.,
Savin Kuk, CN47, 1996, G. Tomovié; Bjelasica Mt.,
Lalevi¢a Dolovi, CN84, 2000, Lj. Tomovi¢, R. Ajti¢;
Durmitor Mt., Valovito jezero Lake, CN47, 2002, L;j.
Tomovi¢, R. A]tlc Durmitor Mt., Jablan bara CN48
1993, M. Niketi¢; Durmitor Mt., "Malo Skreko j jezero
Lake, CN37, 2004 S. Prerad0v1c

Serbia - Suva planina Mt., Trem peak, EN98§,
1997, Ch. Gussev; Milevska planina Mt., village
Bozica (above), FN11, 1992, G. Anackov; Prokletije
Mts., Jerebinje, DN64, 1996, 1. Krizmani¢; Sar planina
Mt., Durlov potok, EM06, 1995, 1. Krizmani¢; Stara
planina Mt., Midzor, Bugarska granica, FP30, 1991, 1.
Krizmani¢; Stara planina Mt., Tupanar, FP30, 1991, 1.
Krizmani¢; Sar planina Mt., Gornjeselsko jezero Lake,
DM96, 1996, 1. Krizmani¢; Sar planina Mt., Veli Beg,
DM?73, 1995, 1. Krizmani¢; Sar planina Mt., Osljak
Mt., DM97, 1996, I. Krizmani¢; Sar planina Mt.,
Jazinacka jezera Lakes, Gornje Sije, DM97, 1995, 1.
Krizmani¢; Stara planina Mt., Zarkova Cuka, FP30,
1991, 1. Krizmanié¢; Sar planina Mt., Meku$ Bor,
Careve Livade, EM06, 1997, 1. Krizmani¢; Vrsacki
breg Mt., Planinarski dom, EQ29, 2008, Lj. Tomovi¢;
Kopaonik Mt., Panc¢i¢ev vrh peak, DN89, 2000, Lj.
Tomovi¢; Stara planina Mt., Arbinje, FN49, 1999, L;j.
Tomovi¢, R. Ajti¢; Valozi Mt.,, FNO1, 2006, L;j.
Tomovi¢, R. Ajti¢; Stara planina Mt., Kopren, Tri
kladenca, FN49, 1999, Lj. Tomovi¢, R. Ajti¢;
Kopaomk Mt., Metode, DN89, 1982, M. Niketi¢;
Pastrik Mt., Vlllage Planeja, Seh Mahala, DM67, 2008,
R. Ajti¢; Ostri Krs, DNO9S, 1987, J. Crnobrn]a lsa110v1c
Jaram, Zljeb, DNOS, 1987, J. Crnobrnja Isailovic;
Babin Zub, FP30, 1983, R. Mandic; Obedska bara,
DQ15, 1995, J. Crnobrnja Isailovic; Vr$acke planine,
Dugacko bilo, , 2001, J. Crnobrnja Isailovic.
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Vipera ursinii

Bosnia and Herzegovina - Lebrsnik,
Cemerno, CNO8, 1978, H. Billing; Zelengora, CP00,
2007, K. Mebert Zelengora CP00, 2011, D. Jeli¢;
Kame§nica, ridge Kamesnica-Konj, XJ54, 2004, 1.
Perani¢; KameSnica, ridge Kamesnica-Konj, XJ54,
2007, D. Jeli¢; Kamesnica, ridge Kamesnica-Konj,
XJ54, 2005, V. Elez; Razvale on Troglav, V. Duvja-
kusa, XJ26, 2005, HHD-HYLA; Troglav, Gubalj,
X126, 2005 L. Budlnski Troglav Marasovac, by
Cakolice XJ26 2005, 1. Budinski; Troglav, Veliki
Troglav XJ26 2011 J. Dusan and 1. Budmskl

Croatia - Dinara, XJ17, 2006, 1. Budinski;
Dinara, Martinove koSare, XJ17, 2006, 1. Budinski;
Dinara, from Glavas, XJ17, 2007, 1. Perani¢; Dinara,
Samar, XJ18, 2006, G. Ochsenhofer; Dinara, Samar,
XJ18, 2005, I. Perani¢; Dinara, Velike Torine (na grani-
ci), XJ26, 2005, HHD-HYLA; Dinara, under the mean
peak Sinjal, XJ18, 2006, D. Jeli¢; Dinara, from Glavas,
XJ17, 2005, HHD-HYLA; Duler and Samar, XJ18,
2008, D. Jeli¢; Kamesnica, Gornja Korita_iznad, XJ54,
2005, HHD-HYLA; Kame$nica, Kamesnica, XJ54,
2007, D. Jeli¢; Kamesnica, Kapine, XJ53, 2004, I.
Peranic; Lisac, WK71, 2008, I. Perani¢; Velebit, Sveto
brdo, Vlaski grad, WK40, 2009, D. Jeli¢; Velebit,
Debelo brdo, WK40, 2007, D. Jeli¢; Velebit, Dokoznici
dol, WK40, 2007, 1. Perani¢; Velebit, Sveto brdo,
WK40, 2007, 1. Perani¢; Velebit, Veliki Stirovac,
WK40, 2007, K. Mebert and T. Ott Veliki Postak,
WKS80, 2007, I. Perani¢; Veliki Stirovac WK40, 2008,
D. Jellc Vlsibaba WK71 2009, 1. Perani¢.

Macedonia - Korab Mt., Kobilino pole field,
DM62, 2004, B. Sterijovski; Sar planina Mt., Dedel
Beg, DM72, 2006, B. Sterijovski; Sar planina Mt.,
Fudan, DM72, 2006, B. Sterijovski; Sar planina Mt.,
Idrizova dupka, DM73, 2006, B. Sterijovski; Sar plan-
ina Mt., Karabunar, DM84, 2007, B. Sterijovski; Sar
planina Mt., Karanikoli¢ko ezero lake, DM85, 2007, B
Sterijovski; Sar planina Mt., Kobilica, DM96, 2007, B.
Sterijovski; Sar planina Mt., Kraiste, DM95, 2008, B.
Sterijovski; Sar planina Mt., Kuci baba, DM83, 2008,
B. Sterijovski; Sar planina Mt., Ljubanski usi, DM86,
2008, B. Sterijovski; Sar planina Mt., Ljuboten Mt.
Lodge - above, EM07, 2007, B. Sterijovski; Sar plani-
na Mt., Mala Smreka, DM84, 2008, B. Sterijovski; Sar
planina Mt,, Popova Sapka, DMS85, 2007, B.
Sterijovski; Sar planina Mt., Radika, DM73, 2006, B.
Sterijovski; Sar planina Mt., Rasangule, DM73, 2006,
B. Sterijovski; Sar planina Mt., Rudoka, DM84, 2008,
B. Sterijovski; Sar planina Mt., Selista, DM85, 2008,
B. Sterijovski; Sar planina Mt., Sija, EM07, 2007, B.
Sterijovski; Sar planina Mt., Vakaf, DL84, 2007, B.
Sterijovski; Sar planina Mt., Venec, DM73, 2006, B.
Sterijovski; Sar planina Mt., Vojvodino, DM84, 2007,
B. Sterijovski; Sar planina Mt., Vratnicki bacila,
EMO06, 2007, B. Sterijovski.

Montenegro - Bjelasica Mt., Lalevi¢a Dolovi,
CNB84, 2000, Lj. Tomovi¢, R. Ajti¢; Brotnjik Mt.,
CN61, 2009, S. Vuksanovi¢; Durmitor Mt., Komarnica
River canyon, Dragi$nica forest, CN27, 2003, R. Ajti¢;
Durmitor Mt., Ogradenica, CN48, 2004, . Dokovi¢;
Durmitor Mt., Planinica, CN37, 1995, M. Niketi¢;
Durmitor Mt., Skr¢ko jezero Lake, CN37, 2004, M.
Dajovi¢; Durmitor Mt., Todorov Do, CN37, 1999, b.
Pokovi¢; Lovéen Mt., Ivanova Korita, CM29, 2005, D.
Petrovic¢; Orjen Mt., road from Orjenske lokve to peak,
BNO1, 2003, M. Niketi¢, G. Tomovic.

Serbia - Pastrik Mt., village Planeja, Seh
Mahala, DM67, 2006, R. A]th Sar planina Mt.,
Kobilica Mt., DM86, 2004 S. Duraki.

Vipera ammodytes

Bosnia and Herzegovina - Bardaca (near
fishponds), XK99, 2008, S. Lelo; Biha¢ (Lohovo),
WK66, 2000, S. Lelo; Binjezevo - Blazuj, BP75, 2002,
E. Zolkovi¢, S. Lelo; Binjezevo (Blazuj by Sarajevo),
BP75, 2002, E. Zolkovi¢; Bjelasnica (by Sarajevo),
near a hotel, BP74, 2000, S. Lelo; Blagaj, YH39, 2000,
S. Lelo; Blagovac II, Vogosca, BP86, 2009, R. Tokic¢;
Prenj, Borci, BP53, 2005, K. Mufti¢; Prenj, Borci
(Boracko polje), BP53, 2008, E. Sunje; Bosanska
Krupa, WK97, 2006, S. Lelo; Bosanska Krupa
(Jezerski), WK88, 2009, S. Muzaferovi¢; Botasnica
(by Zavidovi¢i), BQ72, 2000, S. Lelo; Bradina
(towards Repovci), BP54, 2005, S. Lelo; Bratogosac
(Ravno, Popovo p.), YH45, 2006, S. Lelo; Bugojno,
XJ98, 2008, S. Lelo; Bugojno (Barice), XJ98, 2008, S.
Lelo; Bukovik, BP96, 2001, K. Dejan; Bukovik (Ozren
Mt. by Sarajevo), BP96, 2002, D. Kulijer; Crno polje
(road to Jezerce)-Prenj, BP52, 2008, E. Sunje; Crno
polje, forest, Prenj, BP52, 2005 K. Mufti¢; Crvanj,
Zimomor, BP70, 2009, J. Colakov1c Cvrsnlca (Diva
Grabovica), YJ 13 2006 S. Lelo; Cvrsnica (Diva
Grabovica), YJ13, 2007 S. Lelo; Cavljak BP96, 2006,
K. Dejan; Cavljak BP96 2006 K. Dejan; Cavljak
BP96, 2007, K. Dejan; Cvrsnica YJ13 2009, S. Begi¢;
Cvrsmca (Dlva Grabovica, YJ13, 2005 H. Basi¢;
Cvrsmca (Diva Grabovica, YJ13, 2006, H. Basi¢;
Cvrsmca Veliko Sljeme, YJ13, 2006, H. Basié;
Cvrsmca Mt. (Stipi¢a livade), YJ14 2007 S. Lelo
Cvrsnica, Diva Grabovica, (near Hondzina house),
YJ13, 2003, K. Muftic; Cvrsnica, Diva Grabovica,
YJ13, 2005, K. Dejan; Dokanj (near Tuzla), CQ14,
1999, S. Lelo; Donja Jablanica, YJ23, 2009, S. Begi¢;
Dreznica, YJ12, 2007, S. Lelo; Dzaji¢i, Konjic, YJ33,
2008, K. Mufti¢; Gabela, YH17, 2006, S. Lelo; Gradac
(bear Neum), YH25, 2009, S. Lelo; Gradacac, BQ97,
2000, S. Lelo; Gradacac (Tinja), CQ04, 2000, S. Lelo;
Has, Prenj, YJ22, 2002, K. Mufti¢; Hrasnicki stan,
Igman, BP85, 2004, A. Avdi¢; Igman Mt. (Hrasnicki
stan), BP85, 2000, S. Lelo; East Bosnia (vicinty
Visegrad), CP64, 2008, E. Sunje; Jablanica (by the
bridge), YJ23, 2006, S. Lelo; Jablanica lower part of
Prenj, YJ23, 2009, S. Begi¢; Jajce (vicinty Plivsko
lake), XK71, 2000, S. Lelo; Johovaca (near Vlasenica),
CP39, 2000, S. Lelo, Kamenica, Zavidovi¢i, BQ72,
2004, A. Bajraktarevi¢; Konjic under Prenj, YJ33,
2009, S. Begi¢; Konjic under Prenj (Repovica), YJ33,
2009, S. Begi¢; Konjic under Prenj (Ovcari), YJ44,
2009, S. Begi¢; Kramer village (Romanija Mt.), CP35,
2000, S. Lelo; Kravice, YH18, 2006, S. Lelo; Kresevo,
BP66, 2005, G. Stani¢; Kupresko polje (Kukavicije
lake), XJ87, 2009, S. Lelo Kupresko polje (road to
Livno), XJ76 2008 S. Muzaferovw Kupresko polje
(Suica), X175, 2008 S. Lelo; Lasni do Prenj, BP52,
2008, Muftic Lazme Blagaj YH39 2002, K.
Muftié; Livanjsko polje (Vaganj by Livno), BP96,
2007, S. Lelo; Livno, XJ65, 2005, D. Dilaver; Lucine,
Prenj, YJ22, 2002, K. Mufti¢; Lupoglav, Prenj, YJ32,
2003, K. Mufti¢; Ljubinje, BN66, 2006, S. Lelo;
Misoca (near Ilijas), BP87, 2005, S. Lelo; Misoca (near
1lijas), BP87, 2005, S. Lelo; Ljuta (by Konjic), BP73,
2000, S. Lelo Neum YH15 2007, S. Lelo; Neum
YH15 2008, S. Lelo; Novi Travnik YJ19, 2008, S.



128 D. JELic & R. Aimi¢ & B. STERDOVSKI & J. CRNOBRNJA-ISAILOVIC & S. LELo & L. Tomovic

Muzaferovi¢; Tuzla, Modrac lake, CQO03, 2000, S.
Lelo; Okruglica Mt. (Mahmutovica river), BP88, 2007,
S. Lelo; Okruglica Mt. (Slivno), BP88, 2005, S. Lelo;
Orlovac (Ozren Mt. near Sarajevo), BP97, 2004, F.
Remzija, S. Lelo; Orlovac (Ozren Mt. near Sarajevo),
BP97, 1998, S. Lelo; Ozren Mt. (Bukovik), BP96,
2002, Dejan Kulijer i Suvad Lelo; Ozren Mt. (Bukovik,
BP96, 2008, S. Lelo; Ozren Mt. (Gornji Mocioci; near
Sarajevo), BP96, 2009, S. Lelo; Ozren Mt. (above
Cavljak; near Sarajevo), BP96, 2008, S. Lelo; Ozren
Mt. (Orlovac), BP97, 2003, F. Remzija, S. Lelo; Ozren
Mt. (Skakavac), BP96, 2002, D. Kulijer, Suvad Lelo;
Pesnik (kod Jajca), XK81, 2005, H. Majdanac; Pjerovo
brdo (Visoko), BP77, 1999, S. Lelo; Plitki Do (Popovo
polje), YH45, 2006, S. Lelo; Plitki Do (Popovo polje),
YH45, 2006, S. Lelo; Popovo polje (Bratogosac),
YHA45, 2006, S. Lelo; Popovo polje (hill Bratogosac,
Ravno), YH45, 2006, S. Lelo; Popovo polje
(Grmljani), BN54, 2006, S. Lelo; Popovo polje (Plitki
Do), YH45, 2006, S. Lelo; Popovo polje (Plitki Do),
YH45, 2006, S. Lelo; Popovo polje (Plitki Do, near
Ravno), YH45, 2006, S. Lelo; Popovo polje (Plitki Do,
near Ravno), YH45, 2006, S. Lelo; Prenj, near peak
Cetina, YJ23, 2009, S. Begi¢; Prenj, Barni do near
Lupoglav, YJ32, 2006, H. Bas$i¢; Ribnicki most
(Jablanica), YJ23, 2000, S. Lelo; Ricica (near Kakanj),
BP69, 2004, E. Sara¢; Riza (Igman Mt. above
Hrasnica), BP85, 2001, S. Lelo; Rogatica, CP35, 2009,
S. Lelo; Romanija Mt. (Ravna Romanija), CP16, 2005,
S. Lelo; Romanija Mt. (village Becari), CP15, 2008, S.
Lelo; Romanija Mt. (village Kozadre), CP35, 2006, S.
Lelo; Rudo (entrance to the city), CP63, 2007, S. Lelo;
Salakovac, YJ31, 2006, S. Lelo; Sarajevo, BP85, 2003,
F. Remzija, S. Lelo Sara_]evo (Bembasa) BP8S, 2004,
B. Saranéi¢; Vlllage Bjelimi¢i (Viso¢ica Mt.), Y24,
2005, 1. Tlnjak village Donji Mrkovié¢i (Ozren Mt. near
Sarajevo), BP96, 2005, F. Remzija, S. Lelo; village
Grabovci (near Konjic), YJ34, 2004, S. Soto; Selo
Ljubniéi (near Ilijas), BP77, 2007, S. Lelo; Skakavac
(Ozren Mt. near Sarajevo), BP96, 2002, D. Kulijer;
Soplje, Prenj, YJ22, 2004, K. Muftlc Stolac YH47,
2007, S. Lelo; Strmnica, Cavljak, BP96 2007, K.
Dejan; Suhi do, Konjic, YJ33 2004, K. Dejan; SV1tava
YH26, 2005, S. Lelo; Sipovo, Sokoénica River canyon,
XK60, 2001 Lj. T0m0v1c Trebinje (Aleksina meda),
BN83, 2006, S. Lelo; Vaganac River Canyon, XK60,
2001, Lj. Tomovi¢, R. Ajti¢; Vares, BP89, 2000, S.
Lelo; Vare§ (road to Perun), BP89, 2000, S. Lelo;
Velike bare, Prenj, YJ32, 2003, K. Muftic; VisoCica
near peak Puzim, BP77, 2009, D. Smai¢; Visoica near
peak Dzamija, BP72, 2009, S. Begi¢; Visoko (Luke),
BP77, 2006, S. Lelo; Visoko (Visocica), BP77, 2006,
S. Lelo; Vitorog Mt., village Babi¢i, above Vaganac
River gorge, XK60, 2001, Lj. Tomovi¢, R. Ajti¢;
Vitorog Mt., village Babi¢i, Divan, XK60, 2001, L;j.
Tomovié¢, R. Ajti¢; Vitorog Mt., village Babiéi,
Kiceljevo, XK60, 2001, Lj. Tomovi¢, R. Ajti¢; Vlasi¢
Mt, YK10, 2004, S. Lelo; Vlasi¢ Mt., YK10, 2010, D.
Jeli¢; Volujac (Popovo polje), BN82, 2006, S. Lelo;
Vranica Mt. (near Prokosko lake), YJ27, 2000, S. Lelo;
Zakantar, Prenj, YJ32, 2004, K. Muftic; Zmijinac (road
Idbar-Tisovica)- Pren_],YJ33 2008, E. Sunje Zvijezda
Mt. (Bijambare), CP08, 2000, S. Lelo; Zvijezda Mt.
(Bijambare), CP0S, 2005, S. Lelo; Zvijezda Mt. village
Budozelje), BP88, 2002, S. Lelo; Zlijeb, Cvrsnica,
YJ13, 2006, K. Dejan; Zupéa (near Breze), BP87,
1998, S. Lelo.

Croatia - Biokovo, XH79, 2009, D. Treer;
Culimovo village, XJ07, 2008 D. Jeli¢; Dalmacua
Gornja Brela, XJ50, 2004 P, Balej; Dalmacija,
Kistanje, XJ41, 2006, J . Frantisek; Dalmacija, Neretva,
YHI17, 2000, P. Vlcek; Dalmacija, Srinjine, XJ31,
2004, P. Balej; Dinara, XJ17, 2006, 1. Budinski;
Dinara, Martinove kosSare, XJ17, 2006, I. Budinski;
Draga, near V. Trabe, VL11, 2008, T. Koren; Duler and
Samar, XJ08, 2008, D. Jeli¢; Gornja Brela, XJ50, 2004,
P. Balej; Gorski Kotar, Spicasti Vrh, VL64, 2007, HPD
Matica; city Vid, YH17, 2007, D. Jeli¢; Istra, Vodice,
VL23, 2008, N. Rahme; Javorni summit, Ljubescica,
Novi Marof, XMO01, 2000, K. Zganec; Kalnik Mt.,
XMI11, 2008, B. Janev-Hutinec; KameSnica, cesta
Kamensko-Vostane kamenjar, XJ53, 2005, HHD-
HYLA; Kamesnica, Gornja Korita 1znad XJ44 2005,
HHD- HYLA Krasno, WKO06, 2008, B. JaneV Hutinec;
Krk, Punat, VK78 2006 B. Horvati¢; Mala Paklenica,
WK40, 2005, K. Zganec; Maninove kosare, XJ17,
2007, D. Jeli¢; Medvednica, Bizek, WL67, 2008, B.
Janev-Hutinec; Medvednica, Cucerje, WL88, 2008, B.
Janev-Hutinec; Medvednica, Markusevac, WL78,
2008, B. Janev-Hutinec; Medvednica, MarkuSevac,
WL78, 2008, B. Janev-Hutinec; Medvednica, Vidovec,
WLS88, 2008, B. Janev-Hutinec; Modro oko, YHO07,
2007, D. Jeli¢; Mosor, Dubrava, XJ31, 2005, S.
Mekini¢; Mosor, Studenac spring, XJ31, 2001, S.
Mekini¢; Ogulin, near Pec¢nik stream, midlle part,
WLI11, 2007, J. Stosi¢; Ogulin, Grabrk, WL22, 2007,
D. Jeli¢; Ogulin, Kirasi¢i, area of “Trsje”, WL11, 2007,
J. Stosi¢; Ogulin, Salopek Selo, forest road to Sebljevo,
WLI11, 2008, J. Stosi¢; Ogulin, Pe¢nik, upper part,
WL20, 2006, J. Stosi¢; Ogulin, Peénik, middle part,
WLI11, 2006, J. Stosi¢; Oki¢, Samobor, WL56, 2004,
K. Zganec Omls Gata/Dolac, XJ41, 2000, S. Mekmlc
Orlovica, WJ99, 2008 D. .lehc Ostarlje Vini¢ica sum-
mit, near the reciver, WLll, 2003, J. Stosi¢; Peljesac,
road to Sv Ilija, XH76, 2008, B. Janev-Hutinec;
Peljesac, Sv. Ilija, XH76, 2008, B. Janev-Hutinec;
Promina Mt., Promina, WJ96, 2007, D. Jeli¢; SuSica
(bridge, Radatovi¢i), WL26, 2009, M. Jeli¢; Ravno
Vrdovo, XJ35, 2005, 1. Budinski; Sitno Gornje/
Dom/Gajna, WJ88, 2005, S. Mekini¢; Slunjcica,
Rastoke, WK49, 2008, V. Tutis; Snijeznica, Snijeznica,
BNS8I1, 2007, D. Jeli¢; Biokovo, Crna Ledenica, XJ12,
2002, BIUS; Biokovo, XJ60, 2002, BIUS; Biokovo,
Vrata Biokova, XH79, 2002, D. Treer; Island Ciovo,
Orlice, XJOI, 2005, 1. Budinski; Seveljev brig,
Seveljev brig, XJ60, 2002, BIUS; Stasevica, XH97,
2006, B. Janev-Hutinec; Velebnit, Sveto brdo, WK40,
2007, D. Jeli¢; Svilaja, XJ14, 2007, D. Jeli¢; Susnjevi-
ca, VL31, 2004, T. Koren; Troglav, Troglav - Gubalj,
X126, 2005, 1. Budinski; Trposnjik, XJ31, 2001, S.
Mekini¢; Una, Hrvatska Kostajnica, Suplji kamen,
XL20, 2009, NN; Velebit, Baske Ostarije, WKI13,
2006, HPD Matica; Velebit, Krasno, WKO06, 2006, B.
Horvati¢; Velebit, NP Paklenica, WK30, 2007, M.
Vlicek; Velebit, Sveto brdo, Pecica_spring, WK40,
2009, D. Jeli¢; Velebit, Sveto brdo, Stirovac, WK40,
2009, D. Jeli¢; Velebit, Sveto brdo, Vlaski grad, WK40,
2009, D. Jeli¢; Velebit, Zec¢jak, VK95, 2008, HPD
Matica; Veliki Kabal, XJ32, 2006, S. Mekini¢;
Visibaba, WK71, 2009, 1. Perani¢; VoSac, XH69, 2008,
S. Mekini¢; Vrata Biokova, Biokovo, XH79, 2002, N.
Mihokovi¢; Vrh Kijevski Bat na Kozjaku, XJ06, 2008,
D. Jeli¢; Vugrovec, WL88, 2007, D. Jeli¢; Vugrovec,
WL8S, 2007, M. Zadravec; Zamask, gromaca, VL12,



Distribution of the genus Vipera in the western and central Balkans 129

2009, T. Koren; Zlabina, Zlabina markirana planin
staza prema, XJ54, 2005, HHD-HYLA; Zumberak-
samoborsko gorje, Brasljevica, WL26, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Budim, WL35,
2006, B. Janev-Hutinec; Zumberak-samoborsko gorje,
Budinjak, WL37, 2006, B. Janev-Hutinec; Zumberak-
samoborsko gorje, Cernik, WL36, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Doljani, WL26,
2006, B. Janev-Hutinec; Zumberak-samoborsko gorje,
Dragosevci, WL26, 2006, B. Janev-Hutinec; Zumber-
ak-samoborsko gorje, Dvor, WL26, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Galezova Dra-
ga, WL35, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, Golesi, WL26, 2006, B. Janev-Hutinec;
Zumberak-samoborsko gorje, Grmki, WL26, 2006, B.
Janev-Hutinec; Zumberak-samoborsko gorje, Gudalji,
WL26, 2006, B. Janev-Hutinec; Zumberak-samobors-
ko gorje, Hodinci, WL35, 2006, B. Janev-Hutinec;
Zumberak-samoborsko gorje, Iznad kupe¢ Dola,
WL46, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, Jamnik, WL26, 2006, B. Janev-Hutinec;
Zumberak-samoborsko gorje, Kamenci, WL26, 2006,
B. Janev-Hutinec; Zumberak-samoborsko gorje, Kast,
WL26, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, Keki¢i, WL26, 2006, B. Janev-Hutinec;
Zumberak-samoborsko gorje, Keseri, WL26, 2006, B.
Janev-Hutinec; Zumberak-samoborsko gorje, krizanje
Sosice -Magovci, WL36, 2006, B. Janev-Hutinec;
Zumberak-samoborsko gorje, Kuljaji, WL26, 2006, B.
Janev-Hutinec; Zumberak-samoborsko gorje, Lijesce,
WL26, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, Magovci, WL26, 2006, B. Janev-Huti-
nec; Zumberak-samoborsko gorje, Mocila-Tupcina,
WL36, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, Mrzle drage, WL26, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Novo Selo
Zumberacko, WL37, 2006, B. Janev-Hutinec; Zumber-
ak-samoborsko gorje, Pilatovei, WL26, 2006, B.
Janev-Hutinec; Zumberak-samoborsko gorje, Podgors-
¢ak, WL36, 2006, B. Janev-Hutinec; Zumberak-
samoborsko gorje, Radatovic¢i, WL26, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Radina Vas-
Dojutrovica, WL36, 2006, B. Janev-Hutinec; Zum-
berak-samoborsko gorje, Radenovi¢i, WL36, 2006, B.
Janev-Hutinec; Zumberak-samoborsko gorje, Rat-
kovi¢i, WL26, 2006, B. Janev-Hutinec; Zumberak-
samoborsko gorje, Sekuli¢i, WL26, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Slapnica,
WL36, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, Sosice, WL26, 2006, B. Janev-Hutinec;
Zumberak-samoborsko gorje, Stari grad Zumberak,
Gradina, WL36, 2006, B. Janev-Hutinec; Zumberak-
samoborsko gorje, Stazine, WL26, 2006, B. Janev-
Hutinec; Zumberak-samoborsko gorje, Veliki Kal -
Mrzla draga, WL36, 2006, B. Janev-Hutinec; Zumber-
ak-samoborsko gorje, Vivodina, WL35, 2006, B.
Janev-Hutinec; Zumberak-samoborsko gorje, Vrapci,
WL36, 2006, B. Janev-Hutinec; Zumberak-samo-
borsko gorje, zabrdnica (Doljani), WL26, 2006, B.
Janev-Hutinec; Dubrovnik, BN62, 1956, NN; Orebic,
XH76, 1967, NN; Rabac, Istra, VK39, 1988, NN; Ston,
Peljesac, YH24, 1984, NN; Ston, Peljesac, YH24,
1970, NN.

Macedonia - Bistra Mt., near village
Tresonce, DM70, 2003, B. Sterijovski; Bistra Mt.,
village Gali¢nik, DM70, 2005, B. Sterijovski; Bistra
Mt., village Lazaropole, DL79, 2003, B. Sterijovski;

Bitola, Mogila, EL35, 2007, B. Sterijovski; Debar,
Debar, DL59, 2008, B. Sterijovski; DeSat Mt., Bituse,
DM60, 2008, B. Sterijovski; Dojran Lake area, Causli,
FL46, 2006, B. Sterijovski; Gali¢ica Mt., Cokolsko,
DL83, 2006, B. Sterijovski; Gali¢ica Mt., ElSani,
DL83, 2007, B. Sterijovski; Gali¢ica Mt., Golem Grad,
DL93, 2008, B. Sterijovski; Gali¢ica Mt., Gradiste,
DL83, 2007, B. Sterijovski; Gali¢ica Mt., Konjsko,
DL93, 2005, B. Sterijovski; Gali¢ica Mt., Konjsko
(Oh), DL83, 2007, B. Sterijovski; Gali¢ica Mt.,
Leskoec, DL93, 2003, B. Sterijovski; Gali¢ica Mt.,
Leskoec, DL93, 2005, B. Sterijovski; Gali¢ica Mt.,
near village Stenje, DL93, 2003, B. Sterijovski;
Gali¢ica Mt., Otesevo, DL93, 2006, B. Sterijovski;
Galic¢ica Mt., Pestani, DL83, 2007, B. Sterijovski;
Gali¢ica Mt., Pljuska, DL93, 2005, B. Sterijovski;
Gali¢ica Mt., Prisoj, DL93, 2006, B. Sterijovski;
Galic¢ica Mt., Sir Han, DL93, 2007, B. Sterijovski;
Galic¢ica Mt., Stenje, DL93, 2004, B. Sterijovski;
Gali¢ica Mt., Stenje, DL93, 2005, B. Sterijovski;
Galicica Mt., Suvo pole, DL83, 2006, B. Sterijovski;
Galic¢ica Mt., Trpeijca, DL83, 2006, B. Sterijovski;
Gali¢ica Mt., Trpeijca, DL83, 2007, B. Sterijovski;
Gali¢ica Mt., Volkolegalo, DL83, 2003, B. Sterijovski;
Gali¢ica Mt., Volkolegalo, DL83, 2005, B. Sterijovski;
Gali¢ica Mt., Zli dol, DL83, 2006, B. Sterijovski;
Gevgelija, Kovanci, FL16, 2005, B. Sterijovski;
Gevgelija, Miravci, FL17, 2005, B. Sterijovski;
Gradeska Planina Mt., Konce, FL19, 2005, B.
Sterijovski; Ilinska-Plakenska Mt., Babino, ELO07,
2008, B. Sterijovski; Ilinska-Plakenska Mt., Brezanska
reka, DL96, 2008, B. Sterijovski; Ilinska-Plakenska
Mt., Golemo Ilino, DL97, 2008, B. Sterijovski; Ilinska-
Plakenska Mt., Virovo, EL06, 2008, B. Sterijovski;
Istibanja, Orizari, FM24, 2008, B. Sterijovski;
Istibanja, Popova ¢uka, FM24, 2008, B. Sterijovski;
Istibanja, Rusov Grob, FM24, 2008, B. Sterijovski;
Istibanja, Sokolovci, FM24, 2008, B. Sterijovski;
Jablanica Mt., Kalista, DL75, 2006, B. Sterijovski;
Jablanica Mt., Krstec, DL66, 2006, D. Jeli¢; Jablanica
Mt., Mala Krasta, DL66, 2006, B. Sterijovski;
Jablanica Mt., Modric, DL67, 2006, B. Sterijovski;
Jablanica Mt., Tasmarunista, DL76, 2006, B.
Sterijovski; Kavadarci, Dabniste, EL88, 2005, B.
Sterijovski; Kavadarci, Demir Kapija, FL08, 2005, B.
Sterijovski; Kavadarci, Krnjevo, EL97, 2005, B.
Sterijovski; Kicevo,, DL99, 2008, B. Sterijovski;
Kicevo, Izvor, DL89, 2008, B. Sterijovski; Kocani,
Grad¢e, FM14, 2007, B. Sterijovski; Kocani,
Jastrebnik, FM14, 2007, B. Sterijovski; Kocani,
Sinkovica, FM15, 2007, B. Sterijovski; Kocani,
Sokolarci, FMO04, 2009, B. Sterijovski; Kozuf,
Konopiste, EL96, 2005, B. Sterijovski; Kozuf Mt., near
Citate, FL15, 2004, B. Sterijovski; Kratovo, JamiSka
reka, FMO5, 2008, B. Sterijovski; Kratovo, Jamiste,
FMOS5, 2008, B. Sterijovski; Kratovo, Kriva Jabuka,
FMO05, 2008, B. Sterijovski; Kratovo, Kunovo, FM0S5,
2008, B. Sterijovski; Kratovo, Ramni nivi, EM95,
2008, B. Sterijovski; Kratovo, Slegovo, EM95, 2008,
B. Sterijovski; Kriva Palanka, German, EM98, 2008,
B. Sterijovski; Kriva Palanka, Luti rid, FM17, 2008, B.
Sterijovski; Kriva Palanka, Petralica, EM97, 2008, B.
Sterijovski; Kriva Palanka, Podrzikonj, FM08, 2008,
B. Sterijovski; Kriva Palanka, Varoviste, FM17, 2008,
B. Sterijovski; Krusevo, Dolno Divjaci, EL18, 2007, B.
Sterijovski; Kumanovo, Pcinja, EM65, 2008, B.
Sterijovski; Kumanovo, Ramno, EM88, 2007, B.
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Sterijovski; Kumanovo, Strnovac, EM77, 2008, B.
Sterijovski; Makedonski Brod, Slatina, EM10, 2008, B.
Sterijovski; MaleSevski planini Mt., near Berovsko
ezero Lake, FM52, 2000, B. Sterijovski; Mariovo,
Dunje, EL56, 2007, B. Sterijovski; Mariovo, Staravina,
EL64, 2007, B. Sterijovski; Mariovo, Suvodol, EL44,
2007, B. Sterijovski; Mariovo, Vitoliste, EL65, 2007,
B. Sterijovski; Marjanska planina Mt., after Dren,
FLO07, 2005, B. Sterijovski; Negotino, Dubrovo, EL99,
2005, B. Sterijovski; Nidze Mt., near Skocivir, EL53,
2002, B. Sterijovski; Ograzden Mt., near the mine
Ograzden, FL49, 2000, B. Sterijovski; Ograzden Mt.,
Ograzden rudnik, FL49, 2006, B. Sterijovski; Pelister
Mt., Braj¢ino, EL12, 2002, B. Sterijovski; Prespa Lake
area, Golem Grad, DL92, 2004, B. Sterijovski; Prespa
Lake area, Golem Grad Island, DL92, 2004, B.
Sterijovski; Prilep region, above village Sivec, EL78,
2004, B. Sterijovski; Probistip, Dobrevo, EM95, 2008,
B. Sterijovski; Probistip, Kundino, EM95, 2008, B.
Sterijovski; Reka, Zdunje, EM 12, 2008, B. Sterjovski;
Skopje region, village Orman, EM25, 2004, B. Steri-
jovski; Skoplje, Cresevo, EM45, 2009, B. Sterijovski;
Skoplje, Divle, EM64, 2009, B. Sterijovski; Skoplje,
Kuckovo, EM25, 2002, B. Sterijovski; Skoplje,
Lepenec, EM25, 2003, B. Sterijovski; Skoplje, Orman,
EM25, 2002, B. Sterijovski; Stogovo, Osino, DL68,
1670, B. Steriovski; Stracin, Luda Mogila, EM86,
2006, B. Sterijovski; Sveti Nikole, Gorobinci, EM73,
2009, B. Sterijovski; Sar planina Mt., above Tetovo,
DM95, 2004, B. Sterijovski; Sar planina Mt., Selce
Kec, DM94, 2009, B. Sterijovski; Stip region,
Bekirlija, EM71, 2004, B. Sterijovski; Tetovo,
Grupc¢in, EM14, 2008, B. Sterijovski; Treska River
gorge, Matka, EM24, 2004, B. Sterijovski; Veles,
Babuna, EM61, 2009, B. Sterijovski; Veles, Lozja,
EM62, 2009, B. Sterijovski; Veles, Rosoman, EL79,
2009, B. Sterijovski; Zletovo, Stalkovica, FMO0S5, 2008,
B. Sterijovski; Zletovo, Tursko rudare, FM04, 2008, B.
Sterijovski.

Montenegro - Ada bojana, CM65, 1994, J.
Crnobrnja-Isailovic; Durmitor Mt., Curevac, CN48,
2004, B. bokovi¢; Durmitor Mt., Komarnica River
canyon, Javorje, CN36, 2003, R. Ajti¢; Durmitor,
kanjon Komarnice, CN27, L. Tomovi¢; Moraca River
Canyon, village Pudevina, CN73, 2000, Lj. Tomovi¢,
R. Ajti¢; Mrtvica River Canyon, village Mrtvo
Duboko, CN63, 2001, Lj. Tomovi¢; Lovcen, Ivanova
Korita, CM29, 1958, NN; Rumija, CM46, 1934, NN;
Orjen Mt., Pazua, CNO1, 1998, M. Niketi¢; Orjen Mt.,
Veliki Stirovnik, village Vrbanje, BN91, 1999, A.
Vlaji¢; Piperi Region, village Bace, CN61, 2002, V.
Pesi¢; Prokletije Mts., Ropojana, DNO0O, 2005, A.
Westerstrom; Skadarsko jezero Lake, village Puravci,
CM56, 2005, Lj. Tomovi¢; Skadarsko jezero Lake,
Virpazar, CM47, 1986, M. Schweiger; Tara River
Canyon, Radovan Luka, CN48, 2001, A. Jovanovi¢, D.
Citakovi¢; Tara River Canyon, village Tepca, CN48,
1999, . bokovi¢; Ulcinj, Ada Bojana, CM63, 1998, J.

Anackov; Ulcinj, Valdanos, CM44, 2001, G. Anackov.

Serbia - Aleksinac, village Kraljevo, EP52,
1983, M. Niketi¢; Bagrdan, EP11, 1984, J. Crnobrnja-
Isailovic; Bagrdanski gorge, village Miljkovo, Miljkov
Monastery, EP19, 2003, M. Niketi¢, G. Tomovi¢; Beli
Drim River valley, village Landovica, DM77, 1989, J.
Rosandi¢; Beli Drim River valley, village Vrbnica,
DM66, 1999, Z. Jovanovi¢; Beli Rzav River gorge, vil-

lages Kotroman and Krsanje, CP75, 2003, M. Niketi¢;
Beljanica Mt.,, EP58, 1997, R. Ajti¢; Beljanica Mt.,
Beljanicka kapa, EP58, 1997, R. Ajti¢; Beljanica Mt.,
Klocanica (Suvaja) River, EP57, 1997, R. Ajti¢;
Beljanica Mt., Resava River, EP67, 1997, R. Ajti¢;
Blagaja, DP24, 2002, J. Crnobrnja-Isailovic;
Bujanovac, village Konculj, EN50, 2005, B. Luki¢; Cer
Mt.,, CQ83, 2002, Lj. Tomovi¢; Crni Vrh, FP20, 1983,
J. Crnobrnja-Isailovic; Devica Mt., Zdrelo gorge,
EP72, 1983, M. Niketi¢; Donji Milanovac, village
Dobra, EQ74, 2003, G. Tomovi¢, P. Lazarevié;
Dakovica, Erenik River valley, DM69, 1989, J.
Rosandi¢; Perdapska gorge, Kazan, FQ04, 1994, M.
Niketi¢; Derdapska gorge, FQ24, 2004, J. Crnobrnja-
Isailovic; Petinja River gorge, Uzice (fortress), DP0S,
2004, M. Niketi¢; Detinja River gorge, village Stapari,
CP95, 2004, B. Zlatkovi¢; Gornjacka gorge, Gornjak
Monastery, EQ40, 1986, M. Niketi¢; Gornji
Milanovac, Brdanska gorge, DP57, 2004, G. Tomovic,
M. Niketi¢; Grdelicka gorge, village Predejane, EN94,
2004, S. Anti¢; Homoljske planine Mts., Vukan Mt.,
Veliki Vukan peak, EQ40, 2003, M. Niketi¢; Ibar River
gorge, dolina Jorgovana (Usce), DP71, 1991, R. Ajti¢;
Javor Mt., village Kusi¢i, DP21, 1996, Lj. Tomovi¢;
Jelasnicka gorge,, EN89, 2005, R. Ajti¢; Jelasnicka
gorge, Inatovac peak, EN89, 2001, M. Niketi¢, G.
Tomovi¢; Jelasnicka gorge, Radovanski kamen, EN89,
1988, M. Niketi¢; Jelasnicka gorge, village Jelasnica,
Prozorac, EN89, 1984, M. Niketi¢; Jelica Mt., DP44,
1989, M. Niketi¢; Jerma River gorge, Zvonacka banja,
FN25, 2002, B. Zlatkovi¢; Josanicka banja, Gornje i
Donje Camage, DP70, 1986, J. Crnobrnja-Isailovic;
Juhor, Odzinacka kosa, EP16, 1984, J. Crnobrnja-
Isailovic; Kamenicka River gorge, village Kamenica,
EP70, 1978, M. Niketi¢; kanjon Milesevke, CP09,
1995, J. Crnobrnja-Isailovic; kanjon Uvca, DP0O,
1995, J. Crnobrnja-Isailovic; klisura Rzava, DP24,
2000, J. Crnobrnja-Isailovic; klisura Suvi Do, EP95,
1981, J. Crnobrnja-Isailovic; klisura Velike Tisnice,
EP96, 1981, J. Crnobrnja-Isailovic; Kni¢, village
Bora¢, Boracko hill, DP66, 2004, G. Tomovi¢, M.
Niketi¢; Kopaonik Mt., Cajetinsko brdo, DN88, 1983,
M. Niketi¢, D. Lakusi¢; Kopaonik Mt., Lukovska
banja, ENO7, 2000, M. Niketi¢; Kopaonik Mt., Treska,
DN88, 2005, V. Bjedov; Kopaonik Mt., village Brzece,
Ravelj, DN99, 2000, Lj. Tomovi¢, R. Ajti¢, D.
DPokovi¢; Kragujevac, village Dobraca, Lazareviéi,
DP77, 2004, G. Tomovi¢, M. Niketi¢; Krusevac,
Celijsko jezero Lake, EP10, 2004, R. Ajti¢; Kucajske
planine Mt., Malinik peak, EP77, 1984, M. Niketi¢, D.
Lakusi¢; Kukavica Mt., vilage Krpejce, EN83, 2004, S.
Anti¢; Loznica, village Badovinci, CQ76, 2004, M.
Pauni¢; Medveda, village Mac¢edonce, EN44, 2002, M.
Zivi¢; Milevska planina Mt., village Donja Ljubata,
FNO00, 2004, G. Anackov; Miro¢ Mt.,, FQO03, 2005, M.
Rakovi¢; Niska banja, Banjsko brdo, EN89, 1980, M.
Niketi¢; Ovcarsko-Kablarska gorge, Ovcar banja,
DP35, 2004, M. Niketi¢; Paracin,, EP45, 2004, M.
Niketi¢, G. Tomovi¢; Para¢in, Baba planina Mt., EP45,
2004, M. Niketi¢, G. Tomovi¢; P¢inja River, Crnovska
River gorge, EM98, 2000, Lj. Tomoyi¢, R. Ajti¢; PCinja
River, St. Prohor P¢injski, village Civ¢ije, patrol path,
EM78, 2002, Lj. Tomovi¢, R. Ajti¢; P¢inja River, St.
Prohor P¢injski, village Gornji Starac, EM78, 2002, L.
Tomovi¢, R. Ajti¢; Ploce-Hajducka vodenica, FQO04,
2005, J. Crnobrnja-Isailovic; Prijepolje, MileSevska
River canyon, CP90, 2004, R. Ajti¢; Prizren,, DM77,
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1988, R. Ajti¢; Prizren, Cvilen hill, DM76, 1987, Z.
Rosandi¢; Prizren, St. Arhangeli Monastery, DM87,
1990, R. Ajti¢; Prokuplje, village Vica, Lozde, EN38,
1999, Lj. Tomovi¢, M. Tomovi¢; Radosice, Savinac,
DNO97, 1986, J. Crnobrnja-Isailovic; Raska, road
Raska-Leposavi¢, DN79, 2004, G. Tomovi¢, M.
Niketi¢; Rtanj Mt., Kusaca, EP74, 1991, M. Niketi¢;
Seli¢evica Mt., Mala Ibrovica peak, EN78, 1978, M.
Niketi¢; Seoca , Skadarsko jezero, CM47, 1994, J.
Crnobrnja-Isailovic; Sic¢evacka gorge, Gradistanska
River gorge, EN99, 1997, G. Tomovi¢, B. Zlatkovi¢;
Si¢evacka gorge, Oblik Mt., EN99, 1997, Z. Romcevi¢;
Sicevacka gorge, village Si¢evo (Via Militaris), EN89,
2005, R. Ajti¢; Soko Banja, Bovansko Lake, EP63,
1998, V. Ziki¢; Sokolovica Mt., Sokolov kr§, EN36,
1998, M. Niketi¢, G. Tomovi¢; Stalac,, EP33, 2005, R.
Ajti¢; Stalacka gorge, villages Trubarevo and Cerovo,
peninsula, EP42, 1993, M. Niketi¢; Stolovi Mt., village
Kamenica, DP72, 2002, M. Niketi¢; Suva planina Mt.,
Luznicka River gorge, FN06, 1989, M. Niketi¢; Suva
planina Mt., Mosor peak, EN98, 1994, B. Zlatkovi¢, G.
Anackov; Suva planina Mt., Trem peak, EN98, 1997,
V. Randelovi¢; Suva planina Mt., village Donji Dusnik,
ENS87, 2005, Lj. Tomovi¢; Suva planina Mt., village
Gornji Dusnik, EN97, 2005, Lj. Tomovi¢; Suva plani-
na Mt., village Kaletinac, EN97, 1976, M. Niketi¢;
Suva planina Mt., village Sebet, EN97, 2001, B.
Zlatkovi¢; Suvo Rudiste-Siljak, DN88, 1987, J.
Crnobrnja-Isailovic; Svilajnac,, EP19, 2005, R. Ajti¢;
Svilajnac, village Oreskovica, EQ20, 1997, J. Buli¢;
Svrljiske planine Mt., Zeleni vrh peak, EP90, 1994, B.
Zlatkovi¢, G. Anackov; Svrljiski Timok River gorge,
villages Podvis and Paliliula, EP92, 1983, M. Niketi¢;
Sar planina Mt., Osljak Mt. peak, DM87, 1991, M.
Niketi¢; Sar planina Mt., village Brezovica, hotel
Narcis, EM07, 2000, P. Lazarevi¢; Sargan Mt.,
Mecavnik, CP85, 2005, G. Anackov; Sumanska River
gorge, village Grgurevci, EN65, 2002, M. Zivi¢; Tara
Mt.,, CP76, 1994, 1. Krizmani¢; Tara Mt., Derventa
River canyon, CP66, 1990, M. Niketi¢; Tara Mt.,
Janja¢ hill, CP66, 2004, R. Ajti¢; Tara Mt., village

Kremna, CP85, 2005, G. Anackov; Tara Mt., Zaovinsko
jezero Lake, CP75, 2004, R. Ajti¢; Topli do, FP30,
1983, J. Crnobrnja-Isailovic; Topluga River valley, vil-
lage Sma¢, DM78, 1989, J. Rosandi¢; Tresibaba Mt.,,
EP91, 2003, M. Niketi¢; Tresibaba Mt., village Milj-
kovo, EP91, 2003, M. Niketi¢, G. Tomovi¢; Trstenik,
village Donja CrniSava, Zbeg hill, EP02, 2002, T.
Lukovi¢; Tubici, Kosjeric, DP07, 1983, J. Crnobrnja-
Isailovic; Uvac River gorge, Uvac Monastery, CP93,
2001, B. Zlatkovi¢; Valjevo, Jablanica River, DQOO,
1994, M. Niketi¢, 1. Krizmani¢; Valjevo, village
Blizonje, DQI11, 2004, G. Tomovi¢, M. Niketi¢;
Valjevo, Vlasi¢ Mt., CQ82, 2004, M. Niketi¢, G
Tomovi¢; Valjevske planine Mts., between Devojacki
vir and Gradac River spring, DQ10, 2005, B. Bokovi¢;
Valjevske planine Mts., Debelo Brdo Mt., Stubice hill,
DPO08, 1999, R. Ajti¢; Valjevske planine Mts., Gradac
River, road to village Konjicko, DQ10, 2004, b.
DPokovi¢; Valjevske planine Mts., left bank of Zabava
River, DP18, 2002, B. Dbokovi¢; Valjevske planine
Mts., Medvednik Mt., CP99, 1997, B. Dokovi¢;
Valjevske planine Mts., Povlen Mt., village Gornji
Taor, DP08, 2003, Lj. Tomovi¢, R. Ajti¢; Valjevske pla-
nine Mts., Srednji Povlen Mt., Knezevo polje, CP98,
2001, D. Jovanovi¢; Valjevske planine Mts., village
Mravinci, road to Magles hill, DP0S, 2005, .
DPokovi¢; Valjevske planine Mts., village Pastri¢, right
bank of Ribnica River, DP29, 2000, B. Dokovi¢;
Valjevske planine Mts., village Pocuta, hill near the
Ledenjak stream, CP99, 2002, B. Dokovi¢; Vlasina
Mt., village Brod, FN04, 1982, J. Crnobrnja-Isailovi¢;
Vratna River gorge, Vratna Monastery, FQO1, 2005, R.
Ajti¢; Zlatar Mt., Vranjak peak, DP00, 2005, G.
Anackov; Zlatarsko Lake, Nova Varos, village Debelja,
Bozeti¢i, DPI11, 2003, B. Miti¢; Zlatibor Mt.,
Partizanske vode, CP94, 2005, G. Anackov; Zlatibor
Mt., village Ljubis, DP02, 2000, I. Krizmani¢; Zlotska
klisura, EP07, 1985, J. Crnobrnja-Isailovic; Zlotska
River gorge,, EP86, 2005, G. Tomovi¢; Zlotska River
gorge, Vernjikica, EP77, 1998, M. Niketi¢.

APPENDIX IV — Unpublished data from museum specimens used in this paper

All of the museum records are formatted in the order of locality name, UTM 10 km x 10 km cell name,
observer (collector), museum acronym. Where data is missing the space was left blank.

Vipera berus

Bosnia and Herzegovina - Kalinovik,
Gvozno, BP92, 1985., ZFMK.

Croatia - Donji Miholjac, BR77, 1984,
Kovaci¢, D., HPM; Dugo Selo, WL97, 1956., Iggalfty,
K., HPM; Jastrebarsko, Eabdin, WL55, 1985., no
name, HPM; Jastrebarsko, Eabdin, WL55, 1985., no
name, HPM; Jastrebarsko, ZdencinaWL55, 1986.,
Radovi¢, HPM; Karlovac, Dragani¢i, WL44, 1984.,
Turk, HPM; Lekenik, Turopolje, Lekenik, WL94,
1960, Iggalffy, K., HPM; Pescenica, Turopolje,
Vratovo, WL95, 1995, Perovi¢, F., HPM; Vukojevac,
Turopolje, WL8S5, 1981, Svehle, HPM; Zelina, WL99,
1984, Videc, HPM; Oriovac, YL10, 1920, determined
by Krecsak, L. 2005, MNHN; Oriovac, YL10, 1926,
Determined by Reuss, T. (1926), MNHN.

Vipera ursinii

Croatia - Velebit, Mali Stirovac southern
Velebit, WK40, 2002, Luka¢, G, HPM; Dalmazia,
Monte Dinara, XJ26, 1920, Pavesi Maurizio, MSNM.

Vipera ammodytes

Croatia - Zagreb, Mlinovi, §u§njevac, WL77,
1956, Postruzin, P., HPM; Zagreb, Bizek, WL67, 1959,
Magerle, A., HPM; Velebit, Zavizan, VK96, 1980,
HPM; Velebit, Zavizan, VK96, 1987, Vukusi¢,, HPM;
otok Pag, Lun, VK84, 1955, Magerle, A., HPM; otok
Pag, Sankovi, VK83, 1957, Postruzin, P., HPM;
Delnice, Ko¢iain, Ko¢izin, VL83, 2004, Perovié, F.,
HPM; Karlobag, WKO03, 1976, Dolan, Cartner, HPM;
Zagreb, Bacun, WL78, 1959, Magerle, A, HPM;
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Dalmazia, Dubrovnik, BN62, 1978, Calmonte Toni,
Bovone L., MSNM; Dalmazia, Zadar, Dintorni aero-
porto, WJ28, 1990, Bozo Mesnic, Ferri Vincenzo,
MSNM; Dalmazia, Zadar, Penisola di Vir, WKO00,
1987, Ferri Vincenzo, MSNM; Dalmazia, Zadar, Vir,
WKO00, 1987, Ferri Vincenzo, MSNM; Dalmazia,
Zadar, Vir, WKO00, 1992, Tavecchio Guido, Ferri
Vincenzo, MSNM; Dalmazia, Zara, WJ18, 1924,
MSNM; Dalmazia, Zara, WJ18, MSNM; Dalmazia,
Zara, WJ28, 1931, MSNM (2 individuals); Dalmazia,
Zara, WJ18, Senizza A., MSNM (8); Dalmazia, Zara,,
WIJ28, Senizza A., MSNM (7 individuals); Istria,
Rovigno, UK99, 1931, MSNM (4 individuals); Istria,

Rovigno, UK99, 1931, Senizza A., MSNM; Istria,
Rovigno, UK99, Senizza, A., MSNM (21 individuals);
Orsovo, Banat, WJ96, 2008, Karl Brandenburg,
SFNM; Velebit, Babrovaca, VK96, 1961, SMNHLj;
Velika Kapela, Razvala, WK18, 1961, SMNHLj;
Plitvice, rijeka Korana, WK47, 1939, determined by
Cyrén, O., SMNH. 5

Montenegro - Ulcinj, Ada Bojana, Donji Stoj,
CM64, 1988, NHMB; Podgorica, CN50, 1901, Stein-
dachner, NHMW; Skadarsko jezero Lake, Virpazar,
CM47, 1986, M. Schweiger, NHMW; Savnik, CN45,
1899, Steindachner, NHMW.

Serbia - Cicavica Mt., DN93, 1973, SMNHL;.
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