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We examined the characteristics of a colony of European Bee-eaters (Merops
apiaster), Common Starlings (Sturnus vulgaris), and Common Swifts (Apus apus)
in a loess bank located within the Protected habitat “Glinara”, Belgrade, Serbia.
Using video observations recorded during the 2023 breeding season, we
documented 305 active bee-eater nests, 127 starling nests, and 13 swift nests. Bee-
eaters and starlings placed significantly more nests in the top and mid portions of
the bank compared to the bottom portion, while swift nests were exclusively
recorded in the mid and top portions of the bank.
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INTRODUCTION

Coloniality is widespread among avian taxa (Rolland et a/. 1998) and is
characterized by the breeding of varying numbers of individuals in a
typically centralized location at the same time (Brown & Brown 2001).
Although various factors may drive the evolution of colonial breeding in
birds, three are considered the most influential: (1) the limitation of suitable
nesting sites; (2) antipredator benefits, including collective detection of
predators, the dilution effect, confusion of predators, or group defense; and
(3) foraging benefits, as individuals may locate food patches more quickly
by observing their colony mates (Brown & Brown 2001). These factors can
lead to the aggregation of birds from different species and the formation of
mixed-species colonies (Burger 1981, Goodale et al. 2017). Additionally,
members of one species, through their activities (e.g., nest construction),
may create breeding habitats for other species, further facilitating the
development of mixed-species colonies (Goodale et al. 2017). Colonies can
vary greatly in size, ranging from a few individuals to hundreds or
thousands, even within the same species. This variation may result from the
patchy distribution of food and suitable breeding sites or the phenotypic
sorting of individuals based on preferences for colonies of a particular size
(Brown et al. 1990, Brown 2016).

In this study, we examined the characteristics of a colony of European
Bee-caters (Merops apiaster; hereafter bee-eaters), Common starlings
(Sturnus vulgaris; hereafter starlings), and Common Swifts (Apus apus,
hereafter swifts) in a loess bank located within the Protected habitat
“Glinara”, Belgrade, Serbia. The bee-eater is a cavity-nesting species that
excavates its nests, typically in loess, clay, or sand cliffs, within colonies
ranging from a few to several hundred breeding pairs. Its nest consists of a
burrow, including a tunnel and a nest chamber, with an average length of
approximately 1.5 m (Bastian & Bastian 2024). As an excavator, the bee-
eater is considered an ecosystem engineer, providing breeding sites for
various cavity-adopting bird species, including starlings, swifts, Eurasian
Hoopoes (Upupa epops), Great Tits (Parus major), Eurasian Tree Sparrows
(Passer montanus), and House Sparrows (Passer domesticus), among
others (Petrescu & Adam 2001, Purger 2001, Casas-Crivillé & Valera
2024, Shupova et al. 2022). Additionally, bee-cater burrows are used as
shelters or breeding sites by various amphibians, reptiles, and mammals
(Casas-Crivillé & Valera 2024).

The bee-eater is a long-distance migrant with a breeding range across
Europe, Asia, the Mediterranean, and southern Africa, and non-breeding
ranges in western, central, and southern Africa (Hahn et al. 2019, Bastian
& Bastian 2024). Its population in Serbia is estimated at 5,200-8,500
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breeding pairs, with an increasing long-term population trend (BirdLife
International 2021a). The swift is also a long-distance migrant, breeding
across the Palearctic and wintering in sub-Saharan Africa. It breeds in
cavities, mainly within buildings, but also in nest boxes, tree holes, and
rock crevices (Chantler ef al. 2020). Its population in Serbia is estimated at
4,200-6,700 breeding pairs, with an increasing long-term population trend
(BirdLife International 2021b). However, its breeding population is declin-
ing across Europe, where it is listed as a Near Threatened species (BirdLife
International 2021b). Starlings breed in various types of existing cavities
but can occasionally excavate their own holes in soft soil (Cabe 2020).
They are widely distributed in Serbia, with an estimated population of
313,000-483,000 breeding pairs and a declining long-term population trend
(BirdLife International 2021c). Recent research indicates that bee-eater
nests located closer to the ground or the top of the bank are more
susceptible to predation than those placed more centrally (Rakovi¢ et al.
2024). Accordingly, the specific objectives of this study were: (1) to assess
the number of active nests of bee-caters, starlings, and swifts within the
colony, and (2) to determine the positions of these nests relative to the
ground and the top of the bank. Given the limited information on the
breeding biology of bee-caters, starlings, and swifts in Serbia, this study
will likely enhance our understanding of these species and support future
research and conservation efforts in the country.

MATERIAL AND METHODS

The study took place in the Protected habitat “Glinara”, located in
Visnjicka Kosa, a suburban area of Belgrade, Serbia (44.8°N, 20.6°E),
between April 10 and July 11, 2023. The study site features a diverse
landscape, including a mix of agricultural and ruderal habitats, forests,
thickets, hedgerows, and steep, exposed loess slopes formed by past clay
excavation for nearby brickyards (Jakovljevi¢ et al. 2008) (Figure 1).
Although no information on the establishment of the colony is available in
the literature, it is assumed that birds colonized this area following the
closure of the brickyards (Divac et al. 2023), which, based on Google Earth
satellite imagery, likely occurred at the beginning of 2010s. The studied
colony is located along a 550-meter-long bank with a height ranging from 2
to 8 meters. The 30-hectare area, including the studied bank, has been
protected by the Law on Nature Protection as a site of local significance
since 2024 (Official Gazette of the City of Belgrade 2024) (Figure 2).

To identify active nest holes, we recorded the colony using a high-
definition digital camcorder from a distance of 50-60 m. Each segment of
the colony was recorded for 15 minutes per session, multiple times during
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the study period. The recorded material was observed on a computer screen
several times to ensure the accuracy of the collected data. A nest was
considered active if: 1) birds entered the hole two or more times over the
course of the study period, or 2) birds entered the hole two or more times
within a 15-minute observation session, often carrying insects in their
beaks. To corroborate these observations, we inspected several nest holes
using an endoscope camera, confirming the presence of adults with
nestlings (Figure 3). Additionally, we photographed each section of the
bank with a one- or three-meter scale, depending on the height of the bank
segment.

Fig. 1. — The Protected habitat” Glinara” (photo: Srdan Marin¢i¢).

For each nest, we determined the total bank height as the distance
between the ground and the top of the bank using tpsDig2 software, version
2.32. We also calculated the nest position relative to the total bank height as
the distance from the ground to the nest divided by the total height of the
bank. The relative nest position was expressed as a percentage. Nests were
then categorized into three height categories: bottom portion (relative nest
position < 1/3 of the bank height), mid portion (relative nest position > 1/3
and < 2/3), and top portion (relative nest position > 2/3 of the bank height).
Differences among species in nest distance from the top of the bank, and
relative nest position, were analyzed using Welch’s t-test, as Bartlett’s test
revealed heteroscedasticity (p < 0.01). Differences among species in the
distances of nests from the ground were assessed using a standard t-test
(McDonald 2014). To test for differences in the number of nests within
height categories, we performed binomial tests for proportions for each
species (Crawley 2013), with Bonferroni adjustments applied for pairwise
comparisons (McDonald 2014). The nests of swifts were not included in
analyses due to small sample size. All statistical analyses were conducted
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in R version 4.4.0, using the stats package (R Development Core Team
2024).

Fig. 2. — Map illustrating the boundaries of the protected habitat “Glinara”
(cyan line) and the location of the studied loess bank (yellow line).
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RESULTS

During the 2023 breeding season, we recorded 305 active bee-eater
nests, 127 starling nests, and 13 swift nests. The average distance (£ SD;
range) from the ground to the bee-eater nest hole was 3.25 m (£ 1.40; 0.56—
7.38), while the distance from the top of the bank to the nest hole was 1.78
m (+ 1.22; 0.11-6.16). Bee-eaters placed significantly more nests in the top
(N = 152) and mid portions of the bank (N = 124) compared to the bottom
portion (N = 29; binomial tests: p < 0.01).

For starlings, the average distance from the ground to the nest hole was
3.70 m (£ 1.40; 0.60—6.69), and the distance from the top of the bank to the
nest hole was 1.78 m (£ 0.90; 0.35—4.48). Starlings also placed significantly
more nests in the top (N = 62) and mid portions of the bank (N = 63)
compared to the bottom portion (N = 2; binomial tests: p < 0.01). The
distance from the ground to the nest hole was significantly different
between bee-eaters and starlings (t = -3.02, df = 234.46, p < 0.01).
However, there were no significant differences in the distance from the top
of the bank to the nest hole (t = -0.002, df = 314.71, p = 1.00) or in the
relative position of nests (t = -1.01, df = 295.30, p = 0.31) between these
two species.

For swifts, the average distance from the ground to the nest hole was
4.19 m (£ 1.44; 1.43-6.35), and the distance from the top of the bank to the
nest hole was 2.04 m (£ 1.44; 0.51-6.50). Seven swift nests were placed in
the top portion of the bank, six in the mid portion, and none in the bottom
portion of the bank. Two burrows used by starlings at the beginning of May
were subsequently occupied by bee-eaters. Similarly, two nests initially
occupied by starlings were later used by swifts as the breeding season
progressed.

DISCUSSION

We found that the colony within the Protected habitat “Glinara”
comprises over 300 active bee-eater nests, making it the largest bee-eater
colony in Serbia. The highest number of bee-caters breeds in Vojvodina,
which accounts for 60% of the breeding population in the country (Puzovi¢
et al. 2015). High numbers of bee-eaters have been recorded at Titelski
Breg, with an estimated 400-700 breeding pairs, and along the Danube
loess bluffs (eastern Srem), with an estimated 200-400 breeding pairs
(Puzovi¢ et al. 2009). However, at Titelski Breg, bee-eaters breed in dozens
of scattered colonies, none exceeding 100 breeding pairs (D. Radisi¢, pers.
comm.). Additionally, the sizes of these colonies, including those in the
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Fig. 3. — The burrows recorded by an endoscope camera showing (a) a bee-
eater laying on eggs, and (b) a swift with nestlings.

Deliblato Sands, were estimated by counting the number of adult
individuals (D. Radi$i¢, pers. comm.), a method that typically overesti-
Kosa, we provided accurate estimates of its size, showing that it contains a
high number of active nests within a considerably smaller area compared to
other colonies in the country, including those in Titelski Breg, the Danube
loess bluffs, and the Deliblato Sands (Puzovi¢ et al. 2015, S¢iban et al.
2015). This density likely makes the ViSnjicka Kosa colony the most
densely populated bee-eater colony in Serbia. Moreover, the broader area
of Visnjicka Kosa, extending beyond the boundaries of the protected area,
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contains additional loess banks that support breeding pairs of bee-eaters not
included in this study. Accordingly, this entire area represents an important
breeding site for this species in the country.

By digging their burrows, bee-eaters provide breeding sites for starlings
and swifts, with the former being particularly abundant. Both species were
observed flying into the nest holes at the end of April, confirming their
breeding activity. During this period, bee-eaters had just begun arriving at
the colony, with their numbers progressively increasing by mid-May. The
early arrival of swifts from their wintering grounds, along with the year-
round presence of starlings, likely gives these species a competitive
advantage in occupying suitable burrows before the bee-eaters appear. The
use of bee-eater burrows by these two species has been previously
documented. For example, Purger (2001) and Petrescu and Adam (2001)
reported their co-occurrence in Vojvodina and Romania, respectively,
where other bird species, particularly tree sparrows, often occupied empty
bee-eater nests.

Although starling nests were positioned higher above the ground
compared to bee-eater burrows, all three species avoided breeding in the
bottom portion of the bank. In newly established colonies, bee-eaters tend
to dig burrows just below the top of the hill, whereas nests are added to
lower portions of the banks in re-used colonies (Bastian & Bastian 2024).
Nest placement near the cliff top may reduce disturbances from neighbor-
ing birds digging their own nests. Additionally, birds are less prone to
predation during nest construction by mammals approaching from the
ground (Petrescu 1998). However, nests located near the top of a bank are
more susceptible to predation by mammals that can easily excavate them
from above (Bastian & Bastian 2024). Furthermore, nests closer to both the
top and bottom of cliffs are more vulnerable to predation by the Caspian
Whipsnake (Dolichophis caspius), as demonstrated for this colony (Rako-
vi¢ et al. 2024). Thus, the positioning of bee-eaters nests within the vertical
bank surface may be influenced by factors other than predation. As cavity
adopters, starlings and swifts are limited by the availability of existing
burrows excavated by bee-eaters. Consequently, these birds placed their
nests in the mid and upper portions of the bank, where cavities were most
abundant. Additionally, swifts may be restricted to the higher portions of
the bank due to the minimum height required for successful take-off.

The study area has been protected as a site of local significance due to
its role as a habitat for protected and endangered species of animals and
plants (Divac et al. 2023). An additional value of the area lies in its
proximity to the country's largest metropolitan center, providing the public
with opportunities for biodiversity education and conservation awareness.
This study represents the first comprehensive description of the protected
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mixed-species bird colony, providing a potential foundation for future
research and contributing to efforts in conservation and management
planning.
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KAPAKTEPUCTUKE MEIIOBUTE KOJIOHUJE MMYEJAPHUIIA, YBOPAKA
M IIPHUX YUOIIA HA HOAPYUJY SAIUTAREHOI CTAHUIITA
» IMHAPA®, BEOTPAT, CPBHJA

HBAHA HOBYMR, MIJIOII PAJJAKOBIR, TAMAPA CTEBOBURH,
MAPKO PAKOBUR

PE3UME

VY pangy cMo onmcany KapakTepUCTUKE MEIIOBUTE KOJIOHHUjE MUeIapuLe
(Merops apiaster), uBopka (Sturnus vulgaris) n npaux anona (Apus apus)
Ha moapyd4jy 3amTuheHor craHumTa ,, ]l TuHapa®, Ha Bummudkoj Kocw y
Beorpany. Iloapydje je onm 2024. rogmue Omnykom ckymmtuHe [pama
Beorpana 3amruhieno xao nmoapyuyje Il xareropuje, onHocHo 3amrtuheHo
MoJIpy4je JIOKAIHOT 3Havaja. McrpakuBaHa KOJIOHH]A je cMelnTeHa y 550 m
IYroM JIECHOM OJCEKY, KOjH je HacTao HCKOMAaBambeM 3€MJBHIITA 3a
obmmxmy ¢Gabpuky nurana. Pagu npeOpojaBama akTUBHHX THE3[a TOKOM
ce3oHe rHexkhema 2023. roauHe, KOJOHHU]a je CHUMaHa KaMepOM Y TIEPUOLy
ox Maja 70 jyjga. CBaku CErMEHT OJICEKa jeé CHUMaH HEKOJHMKO IyTa y
Tpajamy of mo 15 munyra. [Ipernenamem Buaeo mMaTepujajia, yCTaHOBHIN
CMO J1a ce KoJioHHja cactojana onx 305 akTMBHUX THe3na Idyenapuna, 127
rHe3aa yBopaka u 13 THe3ma 1pHuX yhona. [IpocedHo pacTojame o Tia J10
OTBOpa rHe3/1a MUeIapyLa H3HOCHIIO je 3,25 m, TOK je MPOCEYHO pacTojame
O]l BpXa OJICeKa JI0 0TBOpa rHe3aa uzHocwio 1,78 m. [Ipocedno pacrojame
Ol TNIa 70 OTBOpa THE3/la 4YBOpaka u3Hocwio je 3,70 m, a mpocedHo
pacTojame OJ Bpxa ojceka je Takohe mzHocwimo 1,78 m. ['He3ma npHHX
YHoMna Cy y IpoceKy oX Tia Ouna ymasbeHa 4,19 m, a on Bpxa oaceka 2,04
m. 3Ha4ajHO BWINE THE3Ja MMUellapuia U YBOpaka je OWIO0 y TopmeM H
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CpeameM ey OJiceKa Y OJHOCY Ha JOHH /10, AOK L[PHE YHOIe HHUjeIHO
THE3I0 HUCY UMajie y AomeM aeny onaceka. Kosonuja y 3amruhenom
craHumry ,,I muHapa“ je jemna ox HajBehux xomonuja muenapuma y Cpowju.
[opanm w3HEeTH Yy pajy TPEACTaBIbajy NMPBH JCTajbaH OMUC MENIOBUTE
KOJIOHHj€ NTHIA Y OBOM 3aIITHNEHOM CTaHUILTY, T€ MOTY IOCIYXUTH Kao
OCHOB 3a Oyaylie miIaHOBE yIpaBibama M 3allTHTE MOAPYYja KOje y CBOM
cactaBy yKJbydyje OBE BPCTE Kao THe3JapHiie. YjeaHo, HaBeJeHa METO/I0-
Jorvja ytBphuBama BEJIMYHMHE MOIYJIAIMje THE3Iapulia y MEIIOBUTHM
KOJIOHHMjaMma je MpBH NyT npuMemeHa y CpOuju 1 mokaszaia je BUCOK HUBO
MPEU3HOCTH y JepHHUCakY BEIHMYMHE TIONyJIalija rae3nehinx naposa.



	PERMO-CARBONIFEROUS FLORA OF THE MLAVA-PEK COAL BASIN (EASTERN SERBIA)
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	Initial Research
	The Collection of the Natural History Museum in Belgrade
	Museological Description of the Two Collections:
	Comparative Analysis of the Two Paleofloras
	Comparative Overview of the Representation of Certain Taxa in Both Collections1F
	Horsetails (Equisetidae)
	arborescent lycopods (Lepidodendrales)
	Seed ferns (Pteridospermatopsida)
	Tree ferns (Marattiidae and Polypodiidae)
	Cordaites (Gymnospermopsida, Cordaitales)

	Reconstruction of the Vegetation – Comparative Overview
	Comparison with Other Geographically Close Paleofloras of the Stephanian and the Stephanian-Permian

	CONCLUSION
	LITERATURE
	SUPPORTING INFORMATION

	GEOHERITAGE SITE TUBIĆA CAVE (SW SERBIA) – MAIN CHARACTERISTICS, VALUATION, CATEGORIZATION AND GEOCONSERVATION
	INTRODUCTORY REMARKS
	PREVIOUS AND RECENT INVESTIGATION OF THE TUBIĆA CAVE AND ITS MAIN MORPHOLOGICAL CHARACTERISTICS
	RESEARCH METHODOLOGY
	RESULTS AND DISCUSSION
	CONCLUSION
	REFERENCES

	MATERIAL ON THE ANNOTATED CHECKLIST  OF VASCULAR FLORA OF SERBIA.  NOMENCLATURAL, TAXONOMIC AND FLORISTIC NOTES VI
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS AND DISCUSSION
	Nomenclatural notes
	Boraginaceae
	Orobanchaceae (Scrophulariaceae)
	Poaceae (Gramineae)
	Brassicaceae (Cruciferae)
	Fabaceae (Leguminosae)
	Rhamnaceae
	Rosaceae

	New and confirmed taxa for the flora of administrative units
	Orchidaceae
	Scrophulariaceae (Plantaginaceae)

	Erroneously reported taxa for the flora of Serbia
	Caryophyllaceae
	Fabaceae (Leguminosae)


	REFERENCES

	HIERACIUM STEVANOVICII (ASTERACEAE):  A NEW BALKAN STENOENDEMIC OROPHYTE  THREATENED BY GLOBAL WARMING
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	REFERENCES

	INSIGHT INTO THE CHOROLOGY AND ECOLOGY OF SOME RARE AND ENDANGERED PLANT SPECIES IN SERBIA
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	REFERENCES

	SERAPIAS BERGONII E. G. CAMUS (ORCHIDACEAE):  A NEW GENUS AND SPECIES IN THE FLORA OF SERBIA
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS AND DISCUSSION
	Morphological characteristics
	Taxonomic relationships
	Biological characteristics
	General distribution
	Distribution in Serbia
	Habitat and ecology
	Chromosome number
	Population size and area of occupancy in Serbia
	Estimated threatened status in Serbia

	CONCLUSIONS
	REFERENCES

	NEW DATA OF LEOTIOMYCETES FUNGI IN SERBIA
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES

	A NEW SPECIES AND NEW RECORDS OF THE GENUS HARPACTEA BRISTOWE, 1939 (ARANEAE, DYSDERIDAE) FROM THE BALKAN PENINSULA
	INTRODUCTİON
	MATERİAL AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES

	FIRST OVERVIEW OF THE BATRACHOFAUNA AND HERPETOFAUNA OF THE ZELETIN AND VISITOR MOUNTAINS IN MONTENEGRO
	INTRODUCTION
	MATERIAL AND METHODS
	Study area
	Methods

	RESULTS
	DISCUSSION
	REFERENCES
	Supplementary Information


	CHARACTERISTICS OF A MIXED COLONY OF BEE-EATERS, STARLINGS AND SWIFTS WITHIN THE PROTECTED HABITAT “GLINARA”, BELGRADE, SERBIA
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES
	SELECTED BIBLIOGRAPHY / ОДАБРАНА БИБЛИОГРАФИЈА (2017–2023)1

	DIRECTIONS FOR THE AUTHORS


<<

  /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 /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /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 400

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages false

  /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 false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /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 false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages false

  /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 [612.000 792.000]

>> setpagedevice





