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In this study, we present updated distribution data for all three brown frog
species (Rana spp.) inhabiting Serbia. The data provided consists of newly
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collected field records and compiled data previously published in literature or via
Internet. Of the three species found in Serbia, Rana dalmatina is the most
widespread, present in all three altitudinal regions and all biogeographical regions.
Rana graeca is confined to Mountain-valley altitudinal region in permanent fast-
flowing rivers or streams and it reaches its northern range boundaries in Serbia.
Rana temporaria is the rarest of the three, with fragmented range restricted to the
high mountains or few isolated lowland populations, and in the north-eastern
Serbia, it is vicariant with R. graeca in canyons and gorges of montane rivers. The
presence of Rana arvalis in Serbia is mentioned in literature but was not confirmed
during the subsequent field surveys, so we consider it only as a potential species
for the Serbian batrachofauna. The brown frog faunal composition of Serbia is
identical to that of Albania, Bosnia and Herzegovina, Bulgaria, Greece, Macedonia
and Montenegro, while it is somewhat different from that of Hungary and Romania
and the most different from Croatia and Slovenia. Serbian brown frogs belong to
European (R. temporaria) and South-European (R. dalmatina, R. graeca) choro-
types. All species of brown frogs present or potentially present in Serbia and their
habitats are identified as great conservation priorities.
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INTRODUCTION

Reporting of precise and accurate specimen sightings is paramount in
biogeographical studies (Wallace 1852, Meiri 2018). During the last
decade, the number of studies on herpetofaunal distribution and diversity in
the Balkans has exponentially grown (Cogalniceanu et al. 2013a, 2013b,
Vukov et al. 2013, Sterijovski et al. 2014, Tomovi¢ et al. 2014, 2015,
2018, Krizmani¢ et al. 2015, Ljubisavljevi¢ et al. 2014, 2015, 2016, 2018,
UroSevi¢ et al. 2015, 2016, Szabolcs et al. 2017). Such studies provide data
needed as a basis for the conservation purposes (implementation of Natura
2000 network, estimation of the conservation status for national Red Lists
and Red Books), ecological, evolutionary or systematic research of certain
taxa or biogeographical studies in broader context (Jetz et al. 2011, Zachos
& Habel 2011) as well as faunal taxonomic distinctiveness (Warwick &
Clarke 1995, Clarke & Warwick 1999). As the Balkan Peninsula is
recognized as one of the main European centres of endemism and
speciation (Gaston & David 1994, Dzuki¢ 1995, Dzuki¢ & Kalezi¢ 2004)
such studies are of great importance on all taxonomic levels. The whole
Balkan Peninsula was also an important glacial refugium during the
Pleistocene, and one of the sources for the subsequent recolonisation of
Europe (Guillaume et al. 1997, Dzuki¢ & Kalezi¢ 2004, Bohme et al.
2007). Since Serbia is situated in the central parts of the Balkan Peninsula,
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it can be viewed as a transitional zone, with various biogeographic
phenomena being observed (Dzuki¢ & Kalezi¢ 2004).

Brown frogs (Rana spp.) also known as the true frogs are a group of
species ranging throughout the Palaearctic and sharing similar morphology
— medium size, prominent dorsolateral folds, brown colour and dark facial
masks (Green & Borkin 1993). These frogs are mostly terrestrial, quiet-
voiced and tend to be early spring explosive breeders (Arnold & Ovenden
2002). The distribution pattern of Palaearctic brown frogs is specific, with
some species widespread throughout Europe and Eurasia (two of them
reaching Arctic Circle), and others being endemics restricted to specific
habitats in the Iberian, Apennine and Balkan Peninsulas and Asia Minor
(Veith et al. 2003). Rana arvalis morphologically and ecologically fits well
in this group. It has a reduced set of chromosomes, 24 contrary to the
typical 26 of the R. temporaria group (Green 1983, Mensi et al. 1992,
Green & Borkin 1993). However, more recent molecular studies of the
Western Palaearctic brown frogs showed that R. arvalis is closely related to
R. temporaria and that Western Palaearctic brown frogs are indeed a
monophyletic group (Veith et al. 2003). This group went through a process
of adaptive radiation into five major clades about four million years ago,
and southern mountain endemics, such as R. graeca most likely originated
from populations which remained “trapped” in their glacial refugia (Veith
et al. 2003).

The published information on brown frog species inhabiting Serbia is
relatively scarce (Karaman 1948, Radovanovi¢ 1951, Pasuljevi¢ 1966,
Dzuki¢ 1968, Dzuki¢ 1972, Dzuki¢ & Pasuljevi¢ 1979, Tadijan & Mikes
1984, Peri¢ & Stankovi¢ 2005, Ivancevi¢ et al. 2007, Crnobrnja-Isailovi¢ et
al. 2012, Sterijovski 2014) and often restricted to findings of single,
extralimital populations (Dzuki¢ 2004). The studies presenting confirmed
and potential distribution ranges in Serbia (Vukov et al 2013) do not
provide precise spatial data or georeferenced localities.

The aim of this study is to provide a survey of the known distribution of
brown frogs in Serbia, georeference data at the 10 x 10 km standardized
UTM grid and analyze diversity patterns.

MATERIALS AND METHODS

We gathered data from published literature records (60), published data
from the Batrachological Collection of the Institute for the Biological
Research “SiniSa Stankovi¢” (242), verifiable online records from field
herpetology and biodiversity websites (157) and previously unpublished
field observations gathered by co-authors (626). All unpublished field data
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are listed with locality names in Appendix 1. The complete list of literature
records, including the Batrachological Collection, is given in the Appendix
2. In the case of still unconfirmed species for Serbia, we treated literature
record without later verification in the field as doubtful. When using data
from the Internet, namely websites Balcanica (Balej & Jablonski 2015),
iNaturalist (iNaturalist.org 2018a, 2018b), Bioras (Mesaros, 2018) and
Biologer (Maric¢i¢ & Golubovi¢ 2018) we complied with terms and
conditions of websites, and asked site administrators and contributors for
permissions to cite their entries. The complete website data with individual
citations and authorship for each entry are provided in Appendix 3.

The studied species were identified according to standard herpetologi-
cal literature, by visual inspection of diagnostic characters on preserved
specimens, in voucher photographs or in the field (Arnold & Ovenden
2002). For the species with specific habitat requirements (e.g. R. graeca, R.
temporaria) recognition of adequate habitats or their fragments was
essential for finding and identification of animals (Radovanovi¢ 1951,
Dzuki¢ 1968, Arnold & Ovenden 2002).

All entries were mapped in the 10 x 10 km UTM (Universal Transverse
Mercator) geographic coordinate grid system to facilitate interpretation of
our maps and avoid sampling bias. Because of the lack of systematic efforts
to cover all territory of Serbia, lack of records of certain species from some
areas does not necessarily imply their physical absence.

Species richness of brown frogs was assessed on a regional level,
according to the main altitudinal and biogeographical regions. The territory
of Serbia encompasses three altitudinal regions: (1) parts of the Great
Pannonian plain in the Vojvodina province in the north (0-200 m a.s.l.), (2)
the Peripannonian lowlands and hills along southern banks of the Sava and
Danube rivers and in the Velika Morava River valley (200-600 m a.s.l.),
and (3) the Mountain-valley region (600-2,650 m a.s.l.) (Markovi¢ 1970)
(Fig. 1). The recognized biogeographic regions of Serbia according to
Markovi¢ 1970 and Stevanovi¢ 1992 are: Backa (Ba), Banat (Bt), Srem
(Sr), Pomoravlje (Po), Sumadija (S), central Serbia (C), north-eastern
Serbia (NE), eastern Serbia (E), north-western Serbia (NW), south-eastern
Serbia (SE), western Serbia (W), south-western Serbia (SW), southern
Serbia (S), Kosovo (K), and Metohija (M) (Fig. 1).

Also, we evaluated similarities between Serbia and the neighbouring
countries, using the Bray-Curtis dissimilarity index (Bray & Curtis 1957).
Species distribution and diversity data for Albania, Bosnia and Herzegovi-
na, Bulgaria, Croatia, Greece, Macedonia, Hungary, Montenegro, Romania
and Slovenia were given according to the contemporary literature (Gasc et
al. 1997, Jablonski et al. 2012, Cogélniceanu et al. 2013a, Sillero et al.
2014).
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For the zoogeographic analysis, chorotypes of brown frogs were
identified, according to Vigna Taglianti et al. (1999).

Fig. 1. — Altitudinal and biogeographic regions of
Serbia. Altitudinal regions: green — Pannonian,
yellow — Peripannonian, orange — Mountain—
Valley. Biogeographic regions: B¢ — Backa, Bt —
Banat, Sr — Srem, Po — Pomoravlje, S-— gumadija,
C. — central Serbia, NE — north—eastern Serbia,
NW — north—-western Serbia, E — eastern Serbia,
W — western Serbia, SE — south—eastern Serbia,
SW — south-western Serbia, S — southern Serbia,
K — Kosovo and M — Metohija.

RESULTS

The list of brown frogs that inhabit Serbia includes three species. Of these
three species, the Agile frog, Rana dalmatina is the most widespread, and
its presence has been confirmed in all biogeographic regions (Fig. 2).
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Fig. 2. — Records of R. dalmatina from Serbia (National grid UTM 10 x 10 km
Reference). black circles — published records, red circles — new (field) records,
concentric red and black circles — published and field data.

The Balkan stream frog, R. graeca is roughly confined to the Mountain-
valley parts of Serbia, apart from some populations that reach Peripannonia
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in north-western Serbia and Sumadija. In the eastern parts of Serbia, its
distribution limits are further south, reaching Suva Planina mountain (Fig. 3).
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Fig. 3. — Records of R. graeca from Serbia (National grid UTM 10 x 10 km

Reference). black circles — published records, red circles — new (field) records,

concentric red and black circles — published and field data, ? — doubtful field or
literature data.

Common frog, R. temporaria is the rarest of the three species present in

Serbia, and its range is highly fragmented, mostly restricted to the
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subalpine and alpine habitats in high mountains, but there are populations
in north-eastern and north-western Serbia that inhabit canyons and gorges
of montane rivers at lower altitudes, and scattered lowland populations
have been detected in the southern Banat (Fig. 4).

Fig. 4. — Records of R. temporaria from Serbia (National grid UTM 10 x 10

km Reference). black circles — published records, red circles — new (field)

records, concentric red and black circles — published and field data, ? —
doubtful field or literature data.
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According to the Bray-Curtis index, the brown frog faunal composition
of Serbia is identical to that of Albania, Bosnia and Herzegovina, Bulgaria,
Greece, Macedonia and Montenegro. The faunas of Romania and Hungary
are more distinct due to the presence of R. arvalis and the absence of R.
graeca. Slovenia and Croatia have the brown frog faunas that are the most
different from Serbian, due to the absence of R. graeca and presence of R.
arvalis and R. latastei (Fig. 5).
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Fig. 5. — Cluster diagram of Bray—Curtis similarity Index of brown frog fauna
for the neighbouring countries.

Brown frogs in Serbia belong to two chorotypes, European (R.
temporaria) and South-European (R. dalmatina, R. graeca). Rana graeca is
endemic for the Balkans and reaches its northern distribution limits in
Serbia, while R. temporaria has a fragmented range in Serbia (Tab. 1).

Table 1. — Species list of Serbian brown frogs with chorotype, marginality,
endemicity status for Balkans and range fragmentation.

Species Chorotype Marginal zone Endemic for the Balkans  Fragmented

Rana dalmatina  South-European

Rana graeca South-European + +

Rana temporaria  European +
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DISCUSSION

Agile frog (R. dalmatina) inhabits parts of the Western and Central
Europe, Apennine and Balkan peninsulas and northern Asia Minor (Arnold
& Ovenden, 2002). In Serbia, it is the most common and widespread brown
frog, which can be found in all three altitudinal regions — Pannonian,
Peripannonian and Mountain-valley, and also the only species commonly
found in the Pannonian and Peripannonian regions. It is found mostly in
open deciduous forests and damp meadows but also in all habitats with
suitable shallow or ephemeral ponds, including steppe fragments, rural
habitats, parks and edges of agricultural land. It is an explosive breeder in
early spring, emerging as soon as mid-February and spawning in shallow
water (Radovanovi¢, 1951). It is terrestrial throughout the rest of the year
and can be found very far from water. The map shows that this species is
evenly distributed throughout Serbia, and distribution gaps can be inter-
preted more as a result of lack of systematic faunistic research rather than
inferred absence of the species.

The Balkan stream frog (R. graeca) is endemic to the Balkan
Peninsula, with distribution range from central Bosnia and Herzegovina in
the west, through Serbia, Montenegro, Macedonia, Albania, Greece, and
southern Bulgaria, to Turkish Thrace in the east (Nollert & Nollert 1992,
Asimakopoulos 2004). In Serbia, it is widely distributed in the Mountain-
valley region, between 200 and 1000 m a.s.l. (Radovanovi¢ 1951, 1964,
Vukov et al. 2013). The Balkan stream frog typically inhabits permanent,
fast-flowing streams, springs or small rivers with sparse vegetation in
deciduous or mixed forests (Radovanovi¢ 1951, Arnold & Ovenden 2002).
It prefers relatively cold and moist microclimate while avoiding regions
with long, cold winters and regions with dry and warm climate. The
reproductive period usually lasts from February to April (Valakos et al.
2008).

The Common frog (R. temporaria) is distributed throughout Europe,
from northern Spain in the west to the Urals and western Siberia in the east
(Nollert & Nollert 1992, Grossenbacher 2004) with altitudinal distribution
that ranges from the sea level (in northern portions of the range) to 2760 m
a.s.l. (Sindaco et al. 2006). Its distribution in the Balkan Peninsula is
disjunct and restricted to high mountains (Arnold & Ovenden 2002). In
Serbia, this species is considered rare (it inhabits less than 50% of the
territory: Vukov et al. 2013), with range highly fragmented and restricted to
high mountains, with some isolated populations at lower altitudes in North-
Eastern Serbia and scattered lowland populations in Banat. Although the
common frog occupies a wide spectrum of habitats (Kuzmin, 1999, 2013,
Arnold & Ovenden 2002), in the southern part of the range it is restricted to
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high mountains and moist habitats, near water bodies (Radovanovi¢ 1951,
Kuzmin 1999, Arnold & Ovenden 2002). In Serbia, this species inhabits
mountainous and alpine coniferous forests, meadows and pastures, with
some exceptions such as canyons and gorges or wetlands in the remaining
forest-steppe fragments. Reproduction occurs in shallow waters, in a wide
spectrum of temporary and permanent stagnant or slowly flowing waters
(Kuzmin 1999). In Serbia, distribution of this species is much narrower
than expected, due to severe habitat fragmentation and the species’
preference for specific habitats.

Although R. arvalis inhabits neighbouring countries of Croatia, Hunga-
ry and Romania, with some localities being close to the Serbian border, and
adequate habitats are present in the extreme northern parts of our country,
until now only one literature entry (village Svetozar Mileti¢ near Hungarian
border) without later reconfirmation exists (Dely 1953, 1964, Bohme
2014). There are still no new field records for this species apart from
occasional misidentification of R. dalmatina.

The phenomenon of vicariance is characteristic for brown frogs, due to
their complex evolutionary history and allopatric speciation in isolated
montane refugia (Veith et al. 2003). In Serbia, this phenomenon can be
observed in north-eastern Serbia, where R. temporaria is vicariant with R.
graeca, 1.e. it inhabits canyons and gorges of fast-flowing montane rivers
and streams at lower altitudes (Dzuki¢ 1995, Vukov et al. 2013). Rana
graeca can be considered very significant for the Serbian fauna, since it is
the Balkan endemic species and also reaches its northern range borders in
Serbia. Peripheral populations are important in the evolutionary sense since
they have a great potential for further diversification of the species (Dzuki¢
& Kalezi¢ 2004). Rana temporaria can be considered a glacial relict in
parts of the Balkan Peninsula (Fet & Popov 2007). Its fragmented
populations in Serbia are also very important for the genetic diversity of the
species and as a source of possible allopatric speciation or cryptic
differentiation.

All brown frog species in Serbia are strictly protected by law (“Official
Gazette of the Republic of Serbia”, No. 5/2010 & 47/2011). At the global
level, all three species are considered least concern. However, at the
national level, R. graeca and R. temporaria can be considered as threatened
according to at least one set of criteria (UroSevi¢ & Dzuki¢ 2015a, 2015b)
(Tab. 2).

Populations of R. graeca which are associated with running water are
especially threatened by habitat degradation — deforestation, water draining,
dam building, captations and micro-hydro-electric plants. This species is
also susceptible to climate change, especially temperature extremes and
natural disasters such as droughts or floods (UroSevi¢ & Dzuki¢ 2015a).
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Table 2. — Conservation status of the Serbian brown frogs according to the
IUCN criteria (international), IUCN and DELH criteria (national), EU
Habitats directive and Bern convention.

Conservation status

Species IUCN (International) IUCN (National) DELH(National) Habitats Bern

R. dalmatina LC LC LC Annex IV Appendix II
R. graeca LC LC EN Annex IV Appendix 111
R. temporaria LC NT LC Annex V Appendix III

Populations of R. temporaria in Serbia are isolated due to the range
fragmentation and very sensitive to anthropogenic threats, habitat degrada-
tion and climate change. Introduction of predatory fish into montane lakes
can jeopardize spawn and tadpoles, and long migrations to breeding sites
make Common frog vulnerable to road traffic (UroSevi¢ & Dzuki¢, 2015b).
Protection of brown frogs and their habitats in Serbia should be of very
high priority.

CONCLUSIONS

Although this study presents a systematized account on distribution of
brown frogs, more methodical field research is needed in order to fill in
distribution gaps and provide a more complete insight of distribution
patterns. The further research should be concentrated at the northern parts
of our country, for possible confirmation of the presence of R. arvalis and
finding of more relict, lowland R. temporaria populations, but also in the
marginal zones of the known R. graeca range, which could possibly be
expanded further north. Since brown frogs reach peak of their annual
activity in the early spring, during the reproductive season, the field
research should be the most intensive from February to April, depending on
the altitude.
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JAUCTPUBYUUJA U JUBEP3UTET MPKUX JKABA
(RANA SPP., ANURA, AMPHIBIA) Y CPBUJU

PE3UME

AJIEKCAHJIAP YPOILEBUR, JbJbAHA TOMOBIUR, UMPE KPU3MAHUA,
MAPKO AHBEJIKOBIUR, AHA ['OJTYBOBUR, MAPKO MAPUYIR, PACTKO
AJTWR, JEJIEHA ROPOBUR, TUJAHA UYEPUR, HATAIIIA TOMAIIEBUR-
KOJIAPOB, MMJIEHA LIBUJAHOBUR, TAIbA BYKOB, BOI'JJAH JOBAHOBUR,
TUIAHA BYunh, MAJA AJIYKOBUR, UBAH TOT, BOJAHA HAZTAXIVH,
HEHAJ JIABYC, TEOPT IIYKWR

Y 0BOM pajly NMpHKa3yjeMO axypuUpaHe MoJaTKe O JUCTPUOYIHjH CBE
TpH BpcTe MPKUX x)aba (Rana spp.) Koje HacesbaBajy Cpoujy. Kopumhernu
Cy HeoOjaB/bE€HHM MOJALM MPUKYIJBEHH TOKOM TEPEHCKHUX HCTPaKHBarbha
Ka0 M TPETXOJHO 00jaBJbEHH MOJAIM CAKYIIJBCHU Yy JIUTEPATypHU WU Ha
Wurteprety. Oxn tpu Bpcte npucyTHe y Cpouju, Rana dalmatina je Hajmumpe
pacrpocTpameHa, PUCYTHAa y CBa TPHU peJbeHa PEerHOHA Kao U Y CBUM
Ouoreorpad)CKUM peruoHUMa. Rana graeca je orpaHMYeHa Ha cTayHE Op3e
peKe WIM IMOTOKE y TUIAHMHCKO-KOTIMHCKOM PETHOHY M JIOCTHXKE CBOjE
ceBepHe rpanuie apeana y Cpouju. Rana temporaria je Hajpeha mehy oe
TpH BpCTE, ca pparMEeHTUCAHUM apeajoM OrpaHUYEHHM Ha BHCOKE IUIaHH-
HE WM HEKOJIMKO M30JIOBAHUX HU3WjCKUX MOIYJallnja, & y CEBEPOUCTOUHO)]
Cpbuju je BukapHa ca R. graeca y KamOHHMAa M KIHUCypaMa TUTAHWHCKHX
peka. [IpucyctBo Bpcre R. arvalis ce CIOMUIbE Yy JHUTEpPATypHu aid HUjE
NOTBp)eHO TOKOM KacHHjUX TEPEHCKHX MCTpaKMBama TAaKo J1a je U Jajbe
MOJKEMO CMaTpaTH caMO Kao MOTEHIHjalHy BPCTy 3a OaTpaxodayHy
Cpobuje. Cacrar (ayne Mpkux jxaba CpOuje ujeHTH4aH je oHOM AjsibaHuje,
Bocue n Xepuerosune, byrapcke, ['puke, Makenonuje u Lipue ['ope ok ce
JOHEKJIe pa3iuKyje ol ¢ayHe Mahapcke u PymyHuWje v Hajpa3mu4uTHju je
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on (dayne Xpsarcke u CnoBenuje. Mpke xabe CpOuje npumnanajy eBpor-
ckoM (R. temporaria) m jyxxHoeBporickoM xopotuny (R. dalmatina, R.
graeca). CBe BpCTe MPKHUX >kaba MPHUCYTHE WM NOTEHLIUjAIHO MPUCYTHE Y
CpOuju ka0 W HUXOBA CTAHUIITA MNPENO3HATH Cy Kao KOH3EPBAIMOHU
MPUOPUTETH.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [907.087 1474.016]
>> setpagedevice


