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Abstract The Japanese serow (Capricornis crispus) is

endemic to mountain regions in Japan. Due to the difficulty

of directly observing Japanese serows, traces such as faeces

have been utilized to study their distribution and estimate

their population size. However, the recent population

increase of sika deer (Cervus nippon) often leads misi-

dentification of sika deer faecal pellets as those of Japanese

serows. Therefore, we developed species identification

methods to differentiate between the Japanese serow and

sika deer based on mtDNA cytchrome b gene sequences, and

applied the method to faecal samples collected for a survey

program on the Japanese serow. In 67 field-collected faecal

samples examined, we could amplify mtDNA at relatively

high PCR succession rates (86.6%). Species identification

based on PCR–RFLPs using the cytochrome b gene revealed

that 41.4% of faecal pellets of sika deer were misidentified as

being from Japanese serow. This suggests that the present

population size of the Japanese serow may be overestimated.

This species identification method eliminates such mis-

identifications and should become a powerful tool for

studying Japanese serow, including their distribution, pre-

cise population size, and estimations of density.

Keywords Faecal DNA � Japanese serow �
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Introduction

Genetic analysis using non-invasive samples, such as faeces,

has provided a breakthrough for the conservation of elusive

or endangered animal species. However, PCR amplification

of target DNA regions from faecal samples is difficult due to

the poor quality and low quantity of DNA resulting from

degradation and the presence of PCR inhibitors. Recently,

several methods were developed for DNA extraction from

faeces, including a collection method, sample preservation,

and PCR amplification (Brinkman et al. 2009; Goossens

et al. 2000; Nsubuga et al. 2004; Piggott et al. 2004; Zhang

et al. 2006). Although problems with non-amplification,

false alleles, and allelic dropout in microsatellites remain

(Brinkman et al. 2009; Murphy et al. 2007), faecal DNA

analysis has become popular for inferring phylogeny or

intraspecific hybridization and for analyzing population

genetics (Adams et al. 2003; Ernest et al. 2000; Matsui et al.

2007).
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Species identification based on faecal DNA is effective

in regions where several animals with similar faeces are

present. Faecal DNA-based species identification has been

primarily applied to carnivores such as bears, martens,

lynxes, tigers, and cats, as well as primates such as

macaques and gorillas (Dalèn et al. 2004; Chu et al. 2006;

Kurose et al. 2005; Livia et al. 2007; Sugimoto et al. 2006).

It has been possible to successfully analyze multiple faecal

samples collected in the field. In addition to these animals,

faecal DNA-based methods for identifying species, sex,

and individuals have been developed for several ungulate

species (Kim et al. 2008; Miyazaki et al. 2001; Yamauchi

et al. 2000), however, few empirical studies involving large

numbers of faecal samples have been conducted because

tissue samples are readily available through hunting

(Brinkman et al. 2009). Furthermore, superior techniques

in terms of cost, time, and precision exist for estimating the

population size and density of ungulates (Brinkman et al.

2009).

The Japanese serow (Capricornis crispus) is endemic to

mountain regions of Honshu, Shikoku, and Kyushu in

Japan. Hunting in the early twentieth century severely

reduced its numbers. Therefore, it has been protected as a

‘‘national monument’’ under the Japanese Law for Pro-

tection of Cultural Properties (LPCP) since 1934 and was

promoted to ‘‘special national monument’’ status in 1955

(Tokida and Miura 1988). At present, some controlled

hunting is permitted in Gifu, Nagano, and Shizuoka Pre-

fectures in central Honshu of Japan; however, no predic-

tions regarding population recovery have been made for the

prefectures of Shikoku or Kyushu (Tokida 2008).

The Japanese Agency of Cultural Affairs has monitored

population trends and habitat conditions of the Japanese

serow since 1985. For each protected area, a primary sur-

vey program is conducted by specialists every 6 or 7 years

to monitor population indices (i.e., habitat change, damage

to habitat, and an estimate of population size based on field

traces), a supplemental survey program is conducted

annually by local volunteers (Tokida 2008). Because most

field traces (such as feeding marks) of the Japanese serow

are similar to those of the sika deer (Cervus nippon),

information from faecal pellets is the most reliable sign in

the field. However, the faecal pellets of Japanese serow and

sika deer are sometimes difficult to be distinguished in the

field.

Faecal dropping behavior does differ between the two

species, with the Japanese serow depositing more than

twice the number of pellets than the sika deer (Takatsuki

et al. 1981). The habitat of the sika deer population has

been increasing conspicuously throughout Japan in recent

years, and it overlaps that of the Japanese serow (Tokida

2008). This makes it more difficult to distinguish between

faeces of the sika deer from those of the Japanese serow.

Because current estimates of population size are generated

by counting faecal pellet groups, proper differentiation of

faeces between Japanese serow and sika deer is crucial for

the Japanese serow conservation program.

We developed an identification technique to differenti-

ate between the Japanese serow and the sika deer based on

mitochondrial cytocrome b gene (Cyt b gene) sequences,

and applied the technique to field-collected faecal samples.

The method eliminates problems with false positive sam-

ples because the enzyme-digestion patterns of the two

species are sufficiently different.

Materials and methods

Samples and DNA extraction

We used tissue samples from four Japanese serow and four

sika deer collected from individuals killed in traffic acci-

dents or by hunting in Oita and Shizuoka Prefectures. Faecal

samples from two Japanese serow (one male and one

female) were obtained from the Tokushima Zoo. In addition,

faecal samples were collected from the rectums of two sika

deer (one male and one female) killed in a pest-control

program in Tokushima Prefecture. We also used 67 faecal

samples morphologically estimated as faeces of the Japa-

nese serow by volunteer researchers during the supple-

mental survey program in 2008 in Tokushima Prefecture.

Tissue samples and approximately 20 g of each faecal

sample were preserved in 100% ethanol at room tempera-

ture until DNA extraction. Total genomic DNA was

extracted from tissue samples by the phenol/proteinase

K/sodium dodecyl sulfate methods of Sambrook et al.

(1989). For faecal samples, DNA was extracted following

the methods of Zhang et al. (2006).

PCR restriction fragment length polymorphism (RFLP)

analysis for species identification

To amplify the mitochondrial Cyt b gene of Japanese serow

and sika deer, we designed primers on the conserved region

for both species based on sequence information from the

DDBJ/EMBL/GenBank databases (Accession nos: Japa-

nese serow, AB097256-60, Min et al. 2004; sika deer,

AB021093, Kuwayama and Ozawa 2000). For all tissue

and faecal samples, we conducted PCR using the primer

Cb-GS2 (50-TGA GGA CAA ATA TCA TTC TGA GG-30)
and Cb-GSR2 (50-ATT GAT CGT AGG ATT GCG TAT

GC-30). PCR reaction mixtures contained 1.5 mM MgCl2,

Taq buffer, 0.2 mM of each dNTP, 0.25 lM of each pri-

mer, 0.5 U/ll Ex Taq polymerase (Takara Bio), and dis-

tilled water to a total volume of 25 ll. The reaction

conditions were 94�C for 2 min, 30 cycles of 94�C for
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30 s, 55�C for 30 s, and 72�C for 2 min, followed by a final

extension for 10 min at 72�C. When we could not amplify

sufficient target fragments, we employed nested PCR using

outer primers Cb-GS1 (50-ATT CAT ACA CGT AGG

ACG AGG C-30) and Cb-GSR1 (50-TGT CCT CCA ATT

CAT GTG AG T-30) and inner primers GS2 and GSR2.

The reaction mixture of the first PCR amplification was the

same as described above, except use of Cb-GS1 and

Cb-GSR1 (0.05 M each) as outer primers. The reaction

conditions were 94�C for 2 min, 25 cycles of 94�C for

30 s, 55�C for 30 s, and 72�C for 2 min, followed by a final

extension for 10 min at 72�C. In the following PCR

amplification with inner primers (GS2 and GSR2), the

reaction mixture and conditions were the same as described

above, except used of the first PCR product (1 ll) was used

as the template.

PCR products were purified with a 2% low-melting-

point agarose gel and digested by a restriction enzyme,

BsmAI (GTCTC/), following the manufacturer’s instruc-

tions (Promega).

Results and discussion

We amplified the Cyt b genes in 58 of 67 (86.6%) faecal

samples. Several previous studies have reported similarly

high rates (65–96%) of successful PCR amplification of

mtDNA from faecal samples of wild carnivores and

primates (Chu et al. 2006; Kurose et al. 2005; Murphy et al.

2007; Palomares et al. 2002; Sugimoto et al. 2006).

The molecular size of the PCR products for the Cyt

b gene by using the primers Cb-GS2F and Cb-GS2R were

404 bp both for the Japanese serow and sika deer. The

restriction enzyme BsmAI produced fragments that were

327 bp and 77 bp for the Japanese serow and 225 bp and

179 bp for the sika deer (Fig. 1). Fifty-four of the 58 PCR

products from field-collected faecal samples were suc-

cessfully digested with BsmAI (Fig. 2). Of the 54 amplified

field-collected faecal samples (which had been identified by

morphology as Japanese serow samples), 55.2% were found

to be Japanese serow, and 41.4% were sika deer, based on

banding patterns after BsmAI digestion. This indicates that

many sika deer faecal pellets were misidentified as being

from Japanese serow by volunteer researchers.

Counts of faecal pellet groups are commonly used to

indirectly estimate population size and density of ungulates

(Mayle et al. 1999). However, in habitats where several

ungulate species coexist, density estimates are often in

error due to the misidentification of faeces (Theuerkauf

et al. 2008). At present, distribution studies and population

size estimations for Japanese serow also involve counting

faecal pellet groups. The results of the present study and

the compiled data on the distribution of Japanese serow as

determined by supplemental survey programs from 1996 to

2001 in Tokushima Prefecture are shown in Fig. 3. Our

results revealed that the range of Japanese serow and sika

deer overlapped in several areas. Moreover, we identified

Fig. 1 Partial mitochondrial cytochrome b sequences and BsmAI restriction sites of the Japanese serow and sika deer
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several locations with no previous distribution record.

PCR–RFLP based species identification revealed that the

misidentification of faecal samples between the Japanese

serow and sika deer was lowest in the west and south

mountain regions (i.e., the Turugi mountain range and

Kaifu mountainous region, respectively), which has been

considered the central distribution area of Japanese serow

in Tokushima Prefecture for the past few decades. In

contrast, misidentified samples were primarily found in the

other areas. The Tokushima and Kochi Prefecture Board of

Education (2004) reported that the distribution of Japanese

serow has expanded gradually from its central habitat, and

its population increased until reaching approximately 2,700

individuals in Shikoku. However, our results indicate that

the current distribution of the Japanese serow is probably

overestimated.

The misidentification of faecal pellets between Japanese

serow and sika deer stems from two primary causes,

namely, the pellets’ high morphological resemblance and

recent increases in distribution overlap between the two

species. A few decades ago, the Japanese serow was

restricted to temperate forests in higher mountains and its

range did not overlap with that of the sika deer (Tokida

2008). Recently, however, populations of sika deer have

increased conspicuously, and the range of the species has

expanded. In Shikoku, the sika deer’s distribution has

spread toward high-altitude areas, and currently overlaps

with that of the Japanese serow. The population density of

the sika deer in overlapping areas has been estimated at

2.1–52.2 deer/km2 (Tokushima and Kochi Prefecture

Board of Education 2004). The faecal piles and the amount

of faeces per defecation of Japanese serow (200–360 pel-

lets/defecation, 810–980 pellets/day) are larger than those

of sika deer (81–95 pellets/defecation, 880–1,200 pellets/

day) (Takatsuki et al. 1981), which should allow for

M 1 2 3 4 5 6 7 8 9 10 11 12 13

327bp 
225bp 
179bp 

Fig. 2 Species identification by PCR-RFLP using tissue and faecal

samples from Japanese serows, sika deer, and field-collected faecal

samples. tissue sample of Japanese serow 1, faecal sample of

Japanese serow 2, tissue sample of sika deer 3, faecal sample of sika

deer 4, field-collected faecal samples 5–13, M Molecular size marker,

100 bp ladder

Fig. 3 Distribution map of the Japanese serow in Tokushima

Prefecture. Circle indicates faecal samples of Japenese serow and

triangle indicates those of sika deer (based on faecal DNA samples).

Asterisk indicates the compiled data on the distribution of Japanese

serow as determined by supplement survey programs from1996 to

2001 in Tokushima Prefecture (Tokushima and Kochi Prefectures

Board of Education 2004)
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reliable discrimination between the two species. However,

in places where the density of the sika deer is high, faecal

deposits from several individuals may become piled, pro-

ducing samples that look like the faeces deposits of Japa-

nese serow.

Volunteers also sometimes make mistakes and misiden-

tify faecal piles. The supplemental survey program for

Japanese serow has been conducted annually by local vol-

unteers. Engel and Voshell (2002) pointed out several ben-

efits of using volunteers for biological monitoring, i.e.,

groups of volunteers can sample multiple locations at one

time, and local volunteers can monitor changing conditions

and report in a timely fashion because they live in the region

being monitored. The supplemental survey program for

Japanese serow can monitor a wider area than the primary

survey program. Moreover, the results of the supplemental

survey reveal annual changes in habitat conditions for

Japanese serow. However, there are limits to each volun-

teer’s ability to collect precise data. Therefore, the misi-

dentification of some faecal samples is unavoidable using

the methods employed to date. The species identification

method developed here can eliminate the misidentification

of faeces and will become a powerful tool for precise esti-

mation of population size or density for Japanese serow by

overcoming the weakness of the faecal pellet-group count-

ing method. Applying this method to the supplemental sur-

vey program will not only contribute to the precise

estimation of Japanese serow distribution and population

density, but also improve the monitoring of long-term pop-

ulation dynamics.
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Dalèn L, Götherström A, Angerbjiörn A (2004) Identifying species

from pieces of faeces. Conserv Genet 5:109–111

Engel SR, Voshell JR (2002) Volunteer biological monitoring: can it

accurately assess the ecological condition of streams? Am

Entomol 48:164–177

Ernest HB, Penedo MCT, May BP, Syvanen M, Boyce WM (2000)

Molecular tracking of mountain lions in the Yosemite Valley

region in California: genetic analysis using microsatellites and

feacal DNA. Mol Ecol 9:433–441

Goossens B, Chikhi L, Utami SS, Ruiter J, Bruford MW (2000) A

multi-samples, multi-extracts approach for microsatellite analy-

sis of faecal samples in an arboreal ape. Consverv Genet

1:157–162

Kim BJ, Lee YS, An JH, Park HC, Okumura H, Lee H, Min MS

(2008) Species and sex identification of the Korean goral

(Nemorhaedus caudatus) by molecular analysis of non-invasive

samples. Mol Cells 26:314–318

Kurose N, Masuda R, Tatara M (2005) Faecal DNA analysis for

identifying species and sex of sympatric carnivores: a noninva-

sive method for conservation on the Tsushima islands, Japan.

J Heredity 96:688–697. doi:10.1093/jhered/esi124

Kuwayama R, Ozawa T (2000) Phylogenetic relationships among

European red deer, wapiti, and sika deer inferred from mitochon-

drial DNA sequences. Mol Phylogenet Evol 15:115–123

Livia L, Francesca V, Antonella P, Fausto P, Bernardino R (2007) A

PCR-RFLP method on faecal samples to distinguish Martes
martes, Martes foina, Mustela putorius and Vulpes vulpes.

Conserv Genet 8:757–759. doi:10.1007/s10592-006-9203-0

Matsui A, Rakotondraparany F, Hasegawa M, Horai S (2007)

Determination of a complete lemur mitochondrial genome from

feces. Mammal Stud 32:7–16

Mayle B, Peace AJ, Gill RMA (1999) How many deer? A field guide to

estimating deer population size. Forestry Commission, Edinburgh

Min MS, Okumura H, Jo DJ, An JH, Kim KS, Kim CB, Shin NS, Lee

MH, Han CH, Voloshina IV, Lee H (2004) Molecular phylo-

genetic status of the Korean goral and Japanese serow based on

partial sequences of the mitochondrial cytochrome b gene. Mol

Cells 17:365–372

Miyazaki K, Yamauchi K, Hamasaki S, Kikusui T, Takeuch Y, Mori

Y (2001) Identification of individual sika deer (Cervus
nippon) by fecal DNA analysis. Jpn J Zoo Wildl Med 6:1–6

(In Japanese)

Murphy MA, Kendall KC, Robinson A, Waits LP (2007) The impact

of time and field conditions on brown bear (Ursus arctos) faecal

DNA amplification. Conserv Genet 8:1219–1224. doi:

10.1007/s10592-006-9264-0

Nsubuga AM, Robbins MM, Roeder AD, Morin PA, Boesch C,

Vigilant L (2004) Factors affecting the amount of genomic DNA

extracted from ape faeces and the identification of an improved

sample storage method. Mol Ecol 13:2089–2094. doi:10.1111/j.

1365-294X.2004.02207.x

Palomares F, Godoy A, Piriz A, O’Brien SJ, Johnson WE (2002)

Faecal genetic analysis to determine the presence and distribu-

tion of elusive carnivores: design and feasibility for the Iberian

lynx. Mol Eco 11:2171–2182

Piggott MP, Bellemain E, Taberlet P, Taylor AC (2004) A multiplex

pre-amplification method that significantly improves microsat-

ellite amplification and error rates for faecal DNA in limiting

conditions. Conserv Genet 5:417–420

Sambrook E, Fritsch F, Maniatis T (1989) Molecular cloning. Cold

Spring Harbor Laboratory Press, Cold Spring Harbor

Sugimoto T, Nagata J, Aramilev VV, Belozor A, Higashi S,

McCullough DR (2006) Species and sex identification from

faecal samples of sympatric carnivores, Amur leopard and

Siberian tiger, in the Russian Far East. Conserv Genet

7:799–802. doi:10.1007/s10592-005-9071-z

Takatsuki S, Kanomata K, Suzuki K (1981) Defecation rates of sika

deer and Japanese serow. Jpn J Ecol 31:435–439

Theuerkauf J, Rouys S, Jedrzejewski W (2008) Detectability and

disappearance of ungulate and hare faeces in a European

temperate forest. Ann Zool Fennici 45:73–80

Conservation Genet Resour (2010) 2:409–414 413

123

http://dx.doi.org/10.1046/j.1365-294X.2003.01895.x
http://dx.doi.org/10.1007/s10592-009-9928-7
http://dx.doi.org/10.1093/jhered/esi124
http://dx.doi.org/10.1007/s10592-006-9203-0
http://dx.doi.org/10.1007/s10592-006-9264-0
http://dx.doi.org/10.1111/j.1365-294X.2004.02207.x
http://dx.doi.org/10.1111/j.1365-294X.2004.02207.x
http://dx.doi.org/10.1007/s10592-005-9071-z


Tokida K (2008) Capricornis crispus. In: IUCN 2010. IUCN red list

of threatened species, version 2010.1. www.iucnredlist.org.

Downloaded on 08 June 2010

Tokida K, Miura S (1988) Mortality and life table of a Japanese serow

(Capricornis crispus) population in Iwate Prefecture, Japan.

J Mammal Soc Jpn 13:119–126

Tokushima and Kochi Prefectures Board of Education (2004)

Research report of main survey program on Japanese serow in

Shikoku mountain regions. Koubun print Co., Ltd., Kochi

Yamauchi K, Hamasaki S, Miyazaki K, Kikusui T, Takeuchi Y, Mori

Y (2000) Sex determination based on fecal DNA analysis of the

amelogenin gene in sika deer (Cervus nippon). J Vet Med Sci

62:669–671. doi:10.1292/jvms.62.669

Zhang BW, Li M, Ma LC, Wei FW (2006) A widely applicable

protocol for DNA isolation from fecal samples. Bio Genet

44:503–512

414 Conservation Genet Resour (2010) 2:409–414

123

http://www.iucnredlist.org
http://dx.doi.org/10.1292/jvms.62.669

	Species identification based on the faecal DNA samples of the Japanese serow (Capricornis crispus)
	Abstract
	Introduction
	Materials and methods
	Samples and DNA extraction
	PCR restriction fragment length polymorphism (RFLP) analysis for species identification

	Results and discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


