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NAGY Z., SZANTO L., SZODORAY-PARADI F. Cave dwelling bats in the Bihor and in the Padurea
Craiului Mountains. — In this paper, we present our results of the research in the caves of Padurea
Craiului and the Bihor Mountains region from 1996 untill 2000. We found 18 bat species; the most
frequent were Rhinolophus ferrumequinum, Myotis myotis/blythii, Miniopterus schreibersii. We
also discuss the changes of species composition, abundance in some important caves. Our data
show the decline of the large nursery and hibernating colonies of the above-mentioned species.

Introduction

The bat fauna from the Western Carpathians is poorly known; this is one of the
least investigated regions in Romania. Bihor and the Padurea Craiului Mountains —
our research area — is a reach karst region, which contains a large number of caves
suitable for bats. Two major river valleys compose this territory, the Crisul Negru
and the Crisul Repede. The initial research on bats of these parts of the Western
Carpathians was carried out in the 1960's (Dumitrescu at al. 1962—1963).

They described only five species, but without mentioning the number of bats,
just referring to the presence or absence of the animals, and using two categories:
isolated individual and colony. In the early 90's, Hungarian bat workers started a
large-scale investigation in the Bihor Mountains (Dobrosi & Gulyas 1997) and they
present 13 species but also without mentioning the name of the caves where the bats
were observed or the size of the colonies.

Materials and methods

Since 1996, 22 caves were visited, which were selected based on the following
criteria: big entrances and the presence of large chambers and corridors. These un-
derground sites are situated between 305 and 700 m a.s.1.

All these caves were visited regularly year to year, in different seasons. For in-
vestigation, we use visual census and also mist netting in front of the entrances to
roosts, in transitory and summer periods.
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During our work, we determined the number of species and individuals, as well
as the microclimatic condition of the caves (temperature, humidity).

We tried to establish the seasonal changes in the species composition and abun-
dance in some important caves with high species diversity. At the same time, we in-
vestigated roosts of endangered species with unique conservation values.

Results and discussions

In the results of our investigation, we found 18 bat species which were regis-
tered in 22 caves during the observation.

1. Rhinolophus ferrumequinum (Schreber, 1774)

New data: Cave Bulz, 7 ex. 1996.04.20, 276 ex. 1996.10.08, 353 ex. 1996.12.09, 403 ex.
1997.02.28, 114 ex. 1998.10.25, 166 ex. 2000.01.07, 5 ex. 2000.08.13; 60 ex. 2000.09.20,
150 ex. 2000.11.15, Cave Lesu 859 ex. 1995.12.08, 709 ex. 1996.01.12, 591 ex. 1996.03.15,
371 ex. 1996.04.05, 225 ex. 1996.04.20, 579 ex. 1996.10.30, 733 ex. 1996.11.20, 804 ex.
1996.12.11, 865 ex. 1997.01.15, 526 ex. 1997.03.19, 54 ex. 1997.04.30, 407 ex. 1997.10.18,
785 ex. 1998.04.03, 354 ex. 1998.10.25, 397 ex. 2000.01.08, 15 ex. 2000.09.20, 541 ex.
2000.11.15, Cave Gabi 1 ex. 07.01.2000, Cave Fata Apei 9 ex. 2000.01.08, Cave Ungurului
89 ex. 1996.10.26, 105 ex. 1997.01.19, Cave Osoi 1 ex. 2000.01.20, Cave Ticlu 1 ex.
2000.01.20, Cave Vadu Crisului 1 ex. 1998.03.28, 150 ex. 1999.02.28, Cave Dealul Cornii
7 ex. 1998.10.26, Cave Astileu 5 ex. 1996.03.30, 18 ex. 1998.04.12, 4 ex. 2000.01.23, Cave
Igrita 42 ex. 1996.03.30, 50 ex. 1997.02.10, 15 ex. 1997.10.08, 37 ex. 2000.01.23, 1 ex.
2000.08.13, Cave Betfia 110 ex. 1997.11.22, 100 ex, 2000.03.05, Cave Meziad 422 ex.
2000.02.15, 4 ex. 2000.06.20, 10 ex. 2000.08.13, 104 ex. 2000.09.21, Cave Calului 60 ex.
2000.06.20, Cave Fagului 46 ex, 1996.03.31, Cave Tasad 20 ex. 2000.06.20, Cave Stracos
6 ex. 2000.02.14, Cave Fanate 76 ex. 2000.02.16, 20 ex. 2000.06.19, Cave nr. 27 from
Sigistel Valley 1 ex. 2000.02.17, Cave Magura 38 ex. 2000.03.04, 42 ex. 2000.06.19, 70 ex.
2000.09.22, Cave Coliboaia 750 ex. 2000.03.04, 3 ex. and 24 death specimens, 2000.06.19,
3 ex. 2000.09.22.

Literature data: Cave Magura and Cave Coliboaia 1949.12.04, Cave Meziad 1953.05.20,
Cave Pisnita, Cave Igrita 1955.04.02, Cave Vadul Crisului 1953.05.20, 1955.03.18 (DUMIT-
RESCU at al. 1962-1963); Cave Pisnita, Cave Meziad, Cave Magura, Cave Coliboia, Cave
Ferice (VALENCIUC 1992-1993); Cave Stracos 7 ex. 1997.02.8, Cave Vadu Crisului 98 ex.
1997.02.15 (BARTI 1997).

Rhinolophus ferrumequinum is present in almost all caves of the territory, with
strong colonies in winter, but only with a few small colonies in summer.

Using individual marking with rings in house dwelling summer colonies of the
greater horseshoe bats in the lowland in Hungary, our colleagues succeeded to prove
that their nursing bats used caves of the Western Carpathians as hibernating sites
(Dobrosi & Gulyas 1997). Through our research, we found ten caves with colonies
composed of more than 50 specimens, but in the last 5 years their number decreased
in some places by 50-90 %, caused by direct human perturbation and non-adequate
speleoturism.
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2. Rhinolophus hipposideros (Bechstein, 1800)

New data: Cave Bulz, 1 ex. 1996.04.20, 1 ex. 1996.10.30, 2 ex. 1996.12.09, 3 ex.
1997.04.03, 1 ex. 1997.10.18, 1 ex. 2000.09.20, 4 ex. 2000.11.15, Cave Lesu 2 ex.
1995.12.08, 1 ex. 1996.01.12, 1 ex. 1996.04.20, 1 ex. 1996.10.30, 1 ex. 1996.11.20, 2 ex.
1996.12.11, 3 ex. 1997.01.15, 2 ex. 1997.03.19, 1 ex. 1997.10.08, 2 ex. 2000.11.15, Cave
Gabi 2 ex. 07.01.2000, Fata Apei Cave 2 ex. 2000.01.08, Cave Osoi 1 ex. 2000.01.20, Cave
Astileu 1 ex, 1996.03.30, Cave Igrita 4 ex. 1996.03.30, 3 ex. 1997.02.10, 2 ex. 1997.10.08,
4 ex. 2000.01.23, Cave Stracos 4 ex. 2000.02.14, Cave Meziad 18 ex. 2000.02.15, 2 ex.
2000.09.21, Cave Fanate 24 ex. 2000.02.16, 6 ex. 2000.06.19, Cave Barta Sat 1 ex.
2000.02.16, Cave nr. 27 from Sigistel Valley 2 ex. 2000.02.17, Cave Coliboaia 10 ex.
2000.03.04, 1 ex. 2000.06.19, Cave Magura 19 ex. 2000.03.04, 1 ex. 2000.09.22, Cave
Calului 4-6 ex. 2000.06.20, Cave Tasad 70 ex. 2000.06.20, Cave Vadu Crisului 3 ex.
1998.03.28, 40. ex. 1999.02.28.

Literature data: Cave lgrita and Cave Magura 1949.10.26, Cave Ferice 1949.12.07, Cave
Meziad 1953.05.20, Cave Pisnita 1955.03.18, Cave Vadu Crisuluil955.03.19. (Dumitrescu at
all. 1962-1963); Cave Pisnita, Cave Meziad, Cave Magura, Cave Coliboia, Cave Ferice
(Valenciuc 1992-1993); Cave Vadu Crisului 4 ex. 1997.02.15 (Barti 1997).

The presence of the little horseshoe bat is sporadic, its number in caves is
rarely more than 10 (the maximum was 40), we found this species in the third part
of the totally investigated underground sites. They are more frequent in winter, like
the greater horseshoe bat.

3. Rhinolophus euryale (Blasius, 1853)

New data: Cave Bulz, 4 ex. 1996.04.20, 5 ex. 1996.08.02, Cave Calului 6-8 ex. 2000.06.20,
Cave Meziad 1 ex. 2000.06.19.

Rinolophus euryale is almost missing from the territory, its number decreases
year by year. In the last years it was found only in summer, but in the beginning of
the 90's this species was shown from 6 places with small groups of 10-20 specimens
in winter and the biggest colony was formed by 200 bats in summer (Dobrosi & Gu-
lyas 1997). They mostly occur together with Miniopterus schreibersii.

4-5. Myotis myotis (Borkhausen, 1797) / Myotis blythii (Tomes, 1857)

New data: Cave Bulz, 250 ex. 1996.04.20, 500 ex. 1996.08.02, 75 ex. 1996.10.30, 5 ex.
1997.01.15, 182 ex. 1997.04.03, 250 ex. 1998.10.25, 4 ex. 2000.07.01, 1.600-1.800 ex.
2000.08.13, 120 ex. 2000.09.20, Cave Lesu, 498 ex. 1995.12.08, 1783 ex. 1996.01.12, 3596
ex. 1996.03.15, 3580 ex. 1996.04.05, 1695 ex. 1996.04.20, 34 ex. 1996.10.10, 134 ex.
1996.10.30, 488 ex. 1996.11.20, 1085 ex. 1996.12.11, 2942 ex. 1997.01.15, 3226 ex.
1997.03.19, 918 ex. 1997.04.30, 32 ex. 1997.10.18, 3443 ex. 1998.04.03, 1 ex. 1998.07.25,
96 ex. 1998.10.25, 1.700 ex. 2000.01.08, 82 ex. 2000.09.20, 541 ex. 2000.11.15, Cave Fata
Apei 4 ex. 2000.01.08, Cave Ticlu 6.000 ex. 1996.07.24, 1 ex. 2000.01.20, 610 ex.
2000.08.12, Cave Vadu Crisului 30 ex. 1999.02.28, Cave Astileu 600 ex. 1998.04.12, 200—
250 ex. 2000.08.12, Cave Igrita 30 ex. 1996.03.30, 8 ex. 1997.02.10, 3 ex. 2000.01.23, Cave
Betfia 300 ex. 1997.11.22, 800 ex. 1998.06.19, 130 ex. 2000.03.05, Cave Stracos 2 ex.
2000.02.14, Cave Meziad 44 ex. 2000.02.15, 1.500 ex. 2000.06.20, 3.500 ex. 2000.08.13,
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Cave Fagului 4 ex, 1996.03.31, Cave Fanate 9 ex. 2000.02.16, Cave nr. 27 from Sigistel
Valley 3 ex. 2000.02.17, Cave Magura 18 ex. 2000.03.04, Cave Coliboaia 5 ex. 2000.03.04,
400-450 ex. 2000.06.19.

Literature data: Cave Pisnita (1953.06.25), Cave Ferice (1957), Cave Onceasa
(1956.06.04), Cave Meziad 1953.05.20) (Dumitrescu at al. 1962-1963); Cave Tasad 1 ex.
1997.02.08 (Barti 1997).

Beside the greater horseshoe bats, the most common species is Myotis
myotis/blythii forming large hibernating and nursery colonies of 500-6,000 speci-
mens. In this paper, we consider the two species together because the difficulties of
the correct determination. We were able to distinguish the two species only when
they were caught by mist netting. During the investigation, we met them in 15
caves, but in most of the caves the presence of bats was accidental, the big colonies
inhabited the same shelters in every year. The roosts used by bats in the summer and
winter are different, we met more frequently nursery/breeding colonies in the terri-
tory. Here is one of the biggest hibernacula with more than 3.500 "big myotis", and
one of the largest nursery colony up to 6,000 specimens in Romania.

6. Myotis bechsteinii (Kuhl, 1817)

New data: Cave Lesu 1 ex. 1997.10.18, 1 ex. 2000.09.20, Cave Coliboaia 1 ex. 2000.06.19.

7. Myotis emarginatus (Geoffroy, 1806)

New data: Cave Ungurului 1 ex. 1996.10.26, Cave Lesu 3 ex. 1997.04.30.

8. Myotis mystacinus (Kuhl, 1817)

New data: Cave Lesu 1 ex. 1995.12.08, 1 ex. 1996.04.20, 2 ex. 1997.03.19, 2 ex.
1997.04.30.

9. Myotis brandtii (Eversmann, 1817)

New data: Cave Lesu, 1 ex. 1996.11.20, 3 ex. 1997.10.18, 1 ex. 2000.01.08.

In 1996, it was the second record for this species in the country and the first for
the Romanian part of the Carpathian Mountains.

10. Myotis mystacinus (Kuhl, 1817) / Myotis brandtii (Eversmann, 1817)
New data: Cave Lesu, 1 ex. 1997.01.15, 4 ex. 2000.01.08, 2 ex. 2000.11.15.
11. Myotis daubentoni (Kuhl, 1819)

New data: Cave Bulz 1 ex. 1996.10.08, 1 ex. 2000.09.20, Cave Lesu, 1 ex. 1996.10.10, 1 ex.
1996.11.20, 2 ex. 1996.12.11, 1 ex. 1997.01.15, 10 ex. 1997.03.19, 4 ex. 1997.04.30, 4 ex.
2000.11.15.
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12. Myotis dasycneme (Boie, 1825)

New data: Cave Lesu 1 ex. 1996.04.05, 2 ex. 1996.04.20, 4 ex. 1996.10.30, 1 ex.
1996.11.20, 2 ex. 1996.12.11, 2 ex. 1997.01.15, 7 ex. 1997.03.19, 1 ex. 1997.04.30, 1 ex.
1997.10.18, 2 ex. 2000.01.08, 2 ex. 2000.09.20, Cave Bulz 1 ex. 1996.10.08.

13. Myotis nattererii (Kuhl, 1818)

New data: Cave Lesu 1 ex. 2000.09.20, Cave Bulz 1 ex. 1996.10.08, Cave Igrita 1 ex.
1996.03.30.

14. Eptesicus serotinus (Schreber, 1774)
New data: Cave Lesu 1 ex. 1996.03.15, 2 ex. 1996.12.11, 1 ex. 2000.01.08.

15. Plecotus auritus (Linnaeus, 1758)

New data: Cave Vadu Crisului 1 ex. 1997.10.07, Cave Lesu 1 ex. 1996.10.09, 1 ex.
1996.10.30, 1 €x.1996.12.11, 1 ex. 1997.01.15, 3 ex. 2000.01.08, 2 ex. 2000.09.20.

Literature data: Cave Meziad, 1953.05.20. (Dumitrescu et al. 1962—1963).

16. Barbastella barbastellus (Schreber, 1774)

New data: Cave Lesu 8 ex. 1995.12.08, 2 ex. 1996.01.12, 1 ex. 1996.04.05, 1 ex.
1996.11.20, 2 ex. 2000.01.08, Cave Fata Apei 2 ex. 2000.01.08, Cave Meziad 4 ex.
2000.02.15.

Barbastella barbastellus was found during the hibernation and we have poor
knowledge about its distribution patterns. Until this time, this bat’s presence was
shown in just 4 places in the Southern and Eastern Carpathians in a very small num-
ber. For distribution area in the country, we described 4 new locations in the western
karst regions. Our experience shows that this species is more frequent; sometimes
we found winter colonies of 50 specimens.

17. Pipistrellus pipistrellus (Schreber, 1774)

New data: Cave Meziad 200 ex. 2000.02.15, 1 ex. 2000.06.20.

18. Nyctalus noctula (Schreber, 1774)
New data: Cave Meziad 2 ex. 2000.02.15.

19. Miniopterus schreibersii (Kuhl, 1817)

New data: Cave Bulz 250 ex. 1996.04.20, 280 ex. 1996.07.02, 190 ex. 1996.10.12, 378 ex.
1996.10.30, 168 ex. 1997.04.03, 150 ex. 1998.10.25, 200 ex. 2000.08.13, 120 ex.
2000.09.20, Cave Lesu 4 ex. 1996.03.15, 1 ex. 1996.04.05, 10 ex. 1996.04.20, 1 ex.
1996.10.09, 1 ex. 1997.04.30, Cave Astileu 1 ex. 1996.03.30, 250 ex. 1998.04.12, 1.300 ex.
2000.08.12, Cave Ticlu 200 ex. 2000.08.12, Cave Betfia 360 ex. 1997.11.22, 190 ex.
2000.03.05, Cave Meziad 140 ex. 2000.02.15, 3.000 ex. 2000.06.20, 1.700 ex. 2000.08.13,
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Cave Coliboaia 750 ex. 2000.06.19, Cave Magura 5 ex. 2000.06.19, 54 ex. 2000.09.22, Cave
Fanate 350 ex. 2000.06.19.

Literature data: Cave Igrita, Cave Moneasa, 1950.08. Cave Magura 1949.10.26,
1949.12.04, Cave Fanate, Cave Ferice 1949.12.07, 1954.07.30, Cave Meziad 1953.05.20,
Cave Pisnita 1955.03.18. (Dumitrescu at al. 1962—1963).

In the last decades, the population of Miniopterus schreibersii has declined in
Romania, hibernating colonies decreased by 90 % as far as we know at this moment.
In the Bihor and Padurea Craiului Mountains, long winged bats are present all year,
we know three important nursery and two hibernating colonies.

These last hibernaculas are unique in Romania, with more than 100 wintering
specimens. In summer and nursery colonies, we found together with the Myotis
myotis/blythii, and in the southern parts of the Carpathians they have mixed colonies
also with Myotis capaccinii. In the research area, they disappeared from 4 caves
since 1950, but we found 5 new locations in the investigated area.

Conclusion

As a result of our investigation, we found 18 species in the underground shel-
ters of the Bihor and Padurea Craiului Mountains. Besides these species, the litera-
ture mentions the presence of Pipistrellus nathusii (Dobrosi & Gulyas 1997), so
there is a total of 19 species.

The most important of them from the point of view of the protection and fre-
quency are Miniopterus schreibersii, Rhinolophus ferrumequinum, Rhinolophus
hipposideros, and Myotis myotis/blythii. They form large colonies, and like in most
parts of Europe, the populations of these species start to decline dramatically in the
last decades in Western Carpathians as well. The nursery and hibernating colonies
are present mostly in caves, which are often visited by tourists, and they are con-
tinuously under the pressure of human perturbation.

Some other species: Myotis mystacinus, M. emarginatus, M. bechsteinii,
M. nattereri were observed by mist netting, in spring and autumn.

The other species increase diversity of hibernating bats in caves, including Ept-
esicus serotinus, Plecotus auritus, Myotis dasycneme, M. daubentonii, M. brandlii,
Barbastella barbastellus, Nyctalus noctula, and Pipistrellus pipistrellus.

These species appear occasionally and in small number in winter period, with
the exception of the pipistrelle bat. We found this species hibernating in one cave in
the Bihor Mountains, where it formed a colony of 200 individuals in the crevices of
one artificial wall, built relatively close to the entrance of the cave.

Mpyotis brandtii is recorded first for the bat fauna of the Carpathians, and
Myotis mystacinus, Eptesicus serotinus, Pipistrellus pipistrellus are described also
for the first time in the caves of the Bihor and Padurea Craiului Mountains.
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Pe3rome

Hojb 3., CAHTO JI. , IHOJOPAH-IIAPA/II ®. Kasicanu — mewkanyi neuep 2ipcokux macugis bi-
xop ma Iladypes-Kparonyir. — IlpencraBieHo pe3yiabTaTd JOCTIIKEHb B Iedepax periony Ilamy-
pes-Kparonyii ta I'ip Bixop, npeBeaennx 3 1996 mo 2000 pp. Beboro BusineHo 18 BumiB kaxaHis,
cepen SKUX HaiumcenbHimmMu Oymu Rhinolophus ferrumequinum, Myotis myotis/blythii Ta
Miniopterus schreibersii. JJACKyTyIOTbCSL 3MIHH BHJOBOTO CKJIaly Ta YHCENHHOCTI KakaHiB B Jie-
SKUX HaliroioBHimMX nedepax. OTpUMaHi JaHi CBiJYaTh NMPO 3MEHIIEHHS BEIMKMX JIITHIX MaTe-
PHMHCBHKHX Ta 3UMIBEJILHUX KOJIOHIH 3a3HAYCHUX BUIB.

36




<<
  /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 /CMYK
  /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 300
  /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 300
  /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 ()
  /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


