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Abstract A novel petrosiacetylene analog (petrosiacety-
lene E) has been isolated from the Korean marine sponge
Petrosia sp., along with petrosiacetylene A, B and C. Their
structures were elucidated on the basis of spectroscopic
methods and the stereochemistry of the new compound was
determined by using the modified Mosher’s method. Pet-
rosiacetylene E showed higher cytotoxicity against five
human cancer cell lines than petrosiacetylene A and B,
presumably due to the additional hydroxy group located at
C-16.
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Abbreviations

NMR Nuclear magnetic resonance

COSY Correlation spectroscopy

HMBC  Heteronuclear multiple-bond correlation
HSQC Heteronuclear single-quantum coherence
MTPA a-Methoxy-a-(trifluoromethyl)phenylacetic
HPLC High performance liquid column chromatography
FABMS Fast-atom bombardment mass spectrometry
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Introduction

Sessile marine organisms such as seaweeds, sponges,
ascidians, and soft corals are known to produce a diverse
array of secondary metabolites which are often toxic, to
protect themselves from predators [1, 2]. Polyacetylenic
alcohols represent a class of these metabolites, which has
been shown to exhibit potent cytotoxicity [3—8]. Various
linear polyacetylenic alcohols which usually bear more
than one terminal alkyne, internal alkene and allylic or
propargylic hydroxy group, differing in the position of
double bonds and triple bonds, number of hydroxy groups
and chain lengths, have been reported up to now [9].

In our search for toxic metabolites from Korean marine
sponges, we have examined a crude extract of Petrosia sp.
collected off the coast of Dokdo, which showed high
(considering that it is a crude extract) cytotoxicity against
the human lung cancer cell line NCI-H23 (ICsy of 6.83
pg/mL). Investigation of the organic constituents of this
extract resulted in the isolation of petrosiacetylenes [10,
11], including a novel analog, which showed higher cyto-
toxic activity against several cancer cell lines. In this paper,
bioassay-guided isolation, structure elucidation, and cyto-
toxicity of petrosiacetylenes against a panel of human
cancer cell lines with consideration of the mode of cyto-
toxic actions of these compounds are presented.

Materials and Methods
General Experimental Procedure
"H-NMR spectra were recorded on a Varian Unity 500

(500 MHz) spectrometer. Chemical shifts are reported in
ppm from tetramethylsilane with the solvent resonance
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In the northeastern part of the Ulleung Back-Arc Basin, the East Sea, the Dokdo volcano anomalously emerges, rising
abruptly from the sea floor (~2,100 m below sea level). It is lying as a cluster of emerged small islets surmounting a
larger submerged volcanic edifice. In order to investigate the detailed bathymetry and morphologic characteristics
around the volcano's underwater guyot type summit, we carried out multi-beam surveys from 2006 to 2011 and
analyzed the data. From the near islets to ~30 m depth, the flank slopes are very steep and irregular, overlain by sunken
rocks, indicating partial erosion and talus formation due to waves, currents and weathering. The area from ~30 m to ~80
m depth shows gentle rises and falls, with a modest slope. Below ~80 m, the bathymetry gradually transitions to a
relatively flat undulation with a smooth slope, extending to offshore areas. The bathymetry and the seafloor image from
backscattering data show that there are small islets of the Dokdo volcano and a rocky sea bottom elongated from the
islets, probably originating from residual parts of the eroded and collapsed main crater of the volcano. The seafloor
images identify typical rocky bottoms, like rocky protrusions, and less sediment around the survey area, except for
some areas with shallow sand sedimentary deposits. The stepped slopes of the study area are interpreted to be wave-cut
submarine terraces rather than terraces from other origins, based on their relatively flat morphology and lack of
sediments. The submarine terraces suggest a repetition of sea level changes (transgressions and regressions) in the
Quaternary.

ADDITIONAL INDEX WORDS: Dokdo volcano, detailed bathymetry, multi-beam survey, seafloor image, crater,
submarine terraces, sea level changes.

INTRODUCTION In the northeastern part of the Ulleung Basin, there are five
The East Sea is located in a complex junction between the  Pronounced volcanoes; Dokdo (Dok Island), Ulleungdo (Ulleung
Eurasian, Pacific, and Philippine plates (Uyeda and Miyashiro  Island) and other three submerged seamounts (Figure 1) (KORDI,
1974). While the Japan islands drifted apart from the Eurasian ~ 2000). These linear volcanic chain is composed of Ulleungdo,
margin, the East Sea might have been formed in response to the ~ Dokdo, the Anyongbok Seamount, the Simheungtaek and the
subduction of the Pacific and Philippine plates (Hilde and  !sabu Tablemounts (Figure 1). The NE-SW trending Korea Gap
Wageman, 1973; Uyeda and Miyashiro, 1974). Tectonically, the  lies between the Anyongbok Seamount and Dokdo up to 2500 m
East Sea (Sea of Japan) is a back-arc basin, comprised of the  D.s.I. Dokdo and the two tablemounts have submerged guyot
Ulleung, Japan, and Yamato deep basins, and it is geographically ~ Summits, occurring at about 200 m b.s.l., which are gently sloping
surrounded by Korea, Russia, and Japan (Jolivet et al., 1991). The  @nd flat but steep on their flanks (Figure 1). o )
Ulleung Basin is situated in the southwestern part of the East Sea Dokdo, our study area, is a volcanic island, which is located in
and separated on the north from the Japan Basin by the Korean  the northeastern part of the Ulleung Basin and approximately
Plateau, and distinguished from the Yamato Basin northeastward ~ 216.8 km away from the eastern part of the Korean peninsula. It is
by the Oki Bank. The basin has an uneven seabed morphology _situated about 87.4I_<m from Ulleungdo, the biggesF volcanic islar}d
above 2,200 m b.s.l. (below sea level), but its floor is quite smooth i the Ulleung Basin of the East Sea. Dokdo consists of two main

and gently deepens northeastward from about 17000 m b.s.l. at the islets and the associated Submerged volcanic edifice. The hEIght of
basin margin, to about 2’500 m b.s.l. near the Korea Gap (Figure the DOkdO Volcano iS about 2,100 m from the SeaﬂOOI' and the

1). diameter of the submerged summit is more than 10 km. The
subaerial part of the Dokdo volcano is composed of volcanic rocks
such as alkali basalts, trachytes, and trachyandesites (Sohn and

DOI: 10.2112/S165-089.1 received 07 December 2012; accepted 06 Park, 1994). Rock samples from its subaerial portion have been
March 2013.
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Abstract Meristoderes is the most recently described
kinorhynch genus and has until now only accommodated
its type species M. macracanthus from the Mediterranean
and M. galatheae from the Solomon Islands in Southeast
Asia. The present contribution is an account on the genus
based on samples from the ongoing exploration of the
kinorhynch fauna in coastal and subtidal waters around in
the Korean Peninsula. The samples yielded no less than
five new species of Meristoderes, of which four are for-
mally described herein, whereas only diagnostic notes are
provided for the fifth. The descriptions are supplemented
with a key to species of the genus, and morphological notes
on the organization of cephalic structures and cuticular
trunk structures. New morphological findings include in-
trageneric variation in the composition of the terminal
segment, which may have either one unpaired or two
paired tergal plates. The data also show that the differen-
tiation of a tergal and sternal plate in segment 2 varies
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greatly between the species. Results of the present study
indicate that the genus probably holds a significant, unre-
covered biodiversity, but the data also shed light on
potential future taxonomic problems among genera of
Echinoderidae and stress the importance of identifying
additional diagnostic traits to define Meristoderes.

Keywords Biodiversity - Kinorhyncha - East Asia -
Morphology - Taxonomy

Introduction

Very recently, two new kinorhynch species were described
and assigned to the new genus Meristoderes Herranz et al.
2012. One of them, Meristoderes macracanthus Herranz
et al. 2012, is Mediterranean with type locality near Blanes,
north of Barcelona in Spain. The species has furthermore
been recorded from Sardinia, also in the Mediterranean
(M. V. Sgrensen personal observations). The second spe-
cies, M. galatheae Herranz et al. 2012, was described
almost from the opposite side of the globe, from localities
around Ghizo Island, in the Solomon Island archipelago.
The new genus could beyond any doubt be assigned to the
family Echinoderidae, but species of the genus differs from
other echinoderids in having segment 2 partially differen-
tiated into a tergal and sternal plate (Herranz et al. 2012).
This partial differentiation is in some species marked by
distinct fissures, in others only by superficial subcuticular
lines, in the lateroventral/ventrolateral parts of the segment.
Since only two species have been known until now, and
they were discovered so recently, our knowledge about
morphology or geographical distribution of the genus is
rather limited.

@ Springer
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ABSTRACT : Sediment transport mechanism and distribution of organic sediments are elucidated by
the study of particle size, mineralogy, organic matters and microfossils of the surface samples collected
from seafloor adjacent Dokdo island. Shallow marine sediments are dominated by coarse- grained
sediments including gravel and sand, and their sedimentation has mainly been controlled by traction.
While the samples collected from oceanic zone are characterized by high contents of fine- grained
sediments such as silt and mud in bulk sediments, and the changes of mineral compositions including
clay minerals and feldspar, and the fine sediments have been deposited mainly by suspension. The
change of organic sedimentary communities is detected between neritic and oceanic zone. Although
marine organic matter is predominant in neritic zone, terrestrial organic matter is monopolized according
to increasing water depth. This trend is associated with grain size of sediments. The results also
suggest that high pollen concentrations in whole organic matters may played an important role in
excessive organic carbon in sediment.

Key words : Dokdo, sediment transport mechanism, organic carbon, palynomorph, pollen

*Corresponding author: +82-53-950-5355, E-mail: sjl@knu.ac.kr



Ocean Sci. J. (2013) 48(3):289-300
http://dx.doi.org/10.1007/s12601-013-0027-9

Available online at http://link.springer.com

&\ SpringerLink

Ocean

Science
Journal

Late Quaternary Paleoceanographic Changes in the Northeastern Ulleung
Basin, East Sea, Inferred from Variations in Biogenic Components

Yeon Jee Suh'?, Sangmin Hyun'*, and Chanhong Park’

'Marine Environments & Conservation Research Division, KIOST, Ansan 426-744, Korea
’Department of Geology, University of Cincinnati, Cincinnati, OH 45221-0013, USA
’Office of the Vice President for Research, KIOST, Ansan 426-744, Korea

Received 12 October 2012; Revised 11 June 2013; Accepted 14 September 2013

© KSO, KIOST and Springer 2013

Abstract — Two piston cores (DD09-ST21, DD09-ST39B) from
the northeastern Ulleung Basin in the East Sea were obtained to
investigate variations in the biogenic components (calcium carbonate,
organic carbon) and biogeochemical processes (8"°C and 5"°N).
The two cores had distinctive characteristics in terms of surface
production, preservation and dissolution capacity of carbonate,
and redox conditions of bottom-water. Core DD09-ST21 was
characterized by an oxygen-depleted condition from 15 ka (MIS 2)
to 60 ka (MIS 3). Core DD09-ST39B, on the other hand, showed
oxic bottom-water conditions, possibly due to shallow water depth.
These two cores with different redox condition showed opposite
trends in terms of CaCO;, TOC, and C,, alkenone concentrations.
CaCO; and C;, concentrations were higher during the LGM in
DD09-ST21 while lower contents were observed in DD09-ST39B
in the same period. Moreover, consistently low TOC in DD09-
ST39B and higher fluctuation of organic matters in DD09-ST21
may suggest difference in primary productivity, preservation
capacity, or a potential dissolution effect. During the Holocene,
the surface productivity of both cores increased, probably due to
renewed ventilation and vertical mixing in the East Sea. Therefore,
this study suggests spatial variation in production and preservation
of biogenic components in the two cores since last 50 ka for
DD09-ST39B and 80 ka for DD09-ST21 due to difference in
environmental conditions such as water depth, bottom-water
conditions, surface productivity and preservation.

Key words — East Sea, biogenic components, productivity,
paleoceanography

1. Introduction

The East Sea is a semi-isolated back-arc basin connected
by four shallow straits, the Soya, Tsugaru, Tartar, and Korea

*Corresponding author. E-mail: smhyun@kiost.ac

straits (Fig. 1a). Glacioeustatic sea level variation is the
most critical factor affecting glacial-interglacial environmental
changes in the East Sea because of the sea’s shallow straits.
A lowering of global sea level by approximately 120-130 m
during the Last Glacial Maximum (LGM) (Fairbanks, 1989)
led to isolation of the East Sea from neighboring open
oceans and subsequent restriction of water exchange with
adjacent seas during the glacial period (Oba et al. 1991;
Keigwin and Gorbarenko 1992; Gorbarenko and Southon
2000; Kim et al. 2000; Khim et al. 2007). A limited supply
of cold deep water, consequent stratification of the water
column, and restricted vertical ventilation within the East
Sea during LGM led to bottom-water anoxia, as indicated by the
formation of laminated sediments and high concentrations
of certain redox-sensitive elements such as Re and Mo
(Piper and Isaacs 1996; Crusius et al. 1999; Bahk et al. 2000).

These paleoceanographic changes were accompanied by
changes in sea surface temperatures in East Sea on a glacial-
interglacial time scale. The past sea surface temperatures
(SSTs) in East Sea have been estimated using alkenone
unsaturation index and anomalously higher temperatures
during LGM have been reported. Ishiwatari et al. (2001),
Lee and Kim (2002) and Seki et al. (2004) interpreted these
atypical temperatures as a shift in the season of maximum
alkenone production. Gorbarenko and Southon (2002) have
found isotopically lighter 5'*O records of planktonic foraminifera
in East Sea during the last glaciations suggesting glacial
warming and/or low salinity water. Study on surface production
changes and planktonic ecological structure over glacial-
interglacial time scales would be helpful to understand the
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ABSTRACT: To elucidate the seasonal and spatial changes in picocyanobacterial diversity in tem-
perate waters, the abundance and genetic diversity of picocyanobacteria and environmental vari-
ables were investigated at 3 stations located in the East China Sea and the East Sea. Barcoded
amplicon pyrosequencing of 16S-23S internal transcribed spacer sequences was applied to study
picocyanobacterial diversity using 36 samples. Through pyrosequencing, sequences belonging to
27 distinct Synechococcus and Prochlorococcus clades were retrieved, which showed high pico-
cyanobacterial diversity and obvious seasonal variation in marginal waters. The coastal and cold
water-adapted Synechococcus Clades I and IV were dominant during winter and spring, whereas
the warm water-adapted Synechococcus Clade II and Prochlorococcus HLII ecotype were domi-
nant during the summer and autumn. urther, Synechococcus Clades III, V, VII and 5.3-1 as well
as Prochlorococcus LLI opportunistically occupied distinct niches in the summer and early winter.
In these temperate marginal seas, the seasonal distribution of picocyanobacterial diversity was
mainly controlled by temperature and nutrient level. In addition, the seasonal circulation pattern
of ad acent water masses was a ey determinant of the physicochemical properties of water and

consequently of picocyanobacterial diversity.

KEY ORDS: Synechococcus Prochlorococcus
Pyroseqencing
INTRODUCTION

In marine environments, Synechococcus and Pro-
chlorococcus are the dominant cyanobacteria, and
they are nown to be important primary producers
Li 1994, Liu et al. 1997, Jardillier et al. 2010 . Pro-
chlorococcus is more abundant in oligotrophic and
tropical open oceans, whereas Synechococcus domi-
nates in mesotrophic coastal waters and in upwelling
regions Partens y et al. 1999 .

Picocyanobacterial diversity has been studied using
various genetic mar ers, such as 16S rRNA uller et
al. 2003 , the 16S-23S internal transcribed spacer
ITS Rocap et al. 2002, Ahlgren Rocap 2006, Choi

* Corresponding author. Email: hnoh iost.ac
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Diversity [East China Sea East Sea

Noh 2009, Mella- lores etal. 2011, Huang etal. 2012 ,
nitrogen regulatory gene ntcA Penno et al. 2006,
Post et al. 2011 , nitrate reductase narB Jen ins et al.
2006, Paerl et al. 200 , RNA polymerase rpoC1
Toledo Paleni 1997, M hling et al. 2005 and cy-
tochrome b6 subunit petB Ma ard etal. 2012 . These
studies have revealed the existence of diverse Syne-
chococcus and Prochlorococcus clades or ecotypes.
Most studies of picocyanobacterial distribution in
marine environments have been conducted using dot-
blot hybridi ation and real-time quantitative poly-
merase chain reaction qPCR methods using clade-
specific probes uller et al. 2003, wirglmaier et al.
200 , Tai Paleni 2009, Post et al. 2011, Ahlgren

Inter-Research 2013 www.int-res.com



	2011_1_김광배
	2011_2_박준용
	2011_3_우선옥
	
	Cytotoxic Petrosiacetylenes from the Marine Sponge Petrosia sp.
	Abstract
	Introduction
	Materials and Methods
	General Experimental Procedure
	Animal Material
	Extraction and Isolation
	Bioassays
	Preparation of MTPA Esters of 4

	Results and Discussion
	Acknowledgments
	References


	2013_3_Sørensen.pdf
	Occurrence of the newly described kinorhynch genus Meristoderes (Cyclorhagida: Echinoderidae) in Korea, with the description of four new species
	Abstract
	Introduction
	Materials and methods
	Results
	Taxonomic account
	Diagnosis
	Type material
	Etymology
	Description
	Juvenile morphology
	Diagnosis
	Type material
	Etymology
	Description
	Diagnosis
	Type material
	Etymology
	Description
	Diagnosis
	Type material
	Etymology
	Description
	Diagnosis
	Examined material
	Description


	Discussion
	Diagnostic characters in species of Meristoderes
	Dichotomous identification key to species of Meristoderes
	Consistently occurring morphological characters in Meristoderes
	Comparison of morphological characters in Meristoderes and other Echinoderidae

	Conclusions
	Acknowledgments
	References


	
	fsw124-TF1
	fsw124-TF3

	
	Biodiversity hotspot for marine invertebrates around the Dokdo, East Sea, Korea: Ecological checklist revisited
	Acknowledgments
	Supplementary data
	References


	
	Boreholes on three bivalve species found on the sand beach at Sagot Cape, Baengnyeongdo, Korea
	Introduction
	Materials and methods
	Results
	Description of drill holes

	Discussion
	Taxonomic consideration and predatory gastropods
	Prey selectivity

	Conflicts of interest
	Acknowledgments
	References


	
	Spring phytoplankton community response to an episodic windstorm event in oligotrophic waters offshore from the Ulleungdo and Dokdo islands, Korea
	Introduction
	Materials and methods
	Field investigation
	Nutrient addition bioassays
	Data analysis

	Results
	Discussion
	Characteristics of the Ulleung Basin water mass in the JES
	Physical, chemical and biological factors prior to and following a strong windstorm event
	Spatial variation in phytoplankton community structure
	Heterosigma akashiwo blooms in the vicinity of Dokdo
	Phytoplankton response in nutrient addition bioassays

	Summary and conclusion
	Acknowledgement
	References


	
	Remote quantification of Cochlodinium polykrikoides blooms occurring in the East Sea using geostationary ocean color image...
	1 Introduction
	2 Data and method
	2.1 In situ measurements
	2.1.1 Chl a and peridinin concentration
	2.1.2 Cochlodinium polykrikoides identification and cell abundance
	2.1.3 In-situ Rrs data processing

	2.2 Processing of satellite image
	2.3 New Chl a algorithm for red tide
	2.4 Red tide warning using satellite images

	3 Results
	3.1 Quantification of Cochlodinium polykrikoides
	3.2 Application to GOCI images
	3.3 Generating maps for red tide warning

	4 Discussion and conclusion
	Acknowledgements
	References


	빈 페이지
	
	Respiration of the sea urchin Mesocentrotus nudus in response to large temperature fluctuations
	Introduction
	Materials and methods
	Measuring temperature at the collection site
	Experimental animals
	Experimental setup
	Respirometry
	Measuring dry weight
	Q10 calculations
	Statistical analyses

	Results
	Temperature variation at the collection site
	Experimental treatments
	Oxygen consumption rate
	Q10 values

	Discussion
	Conflicts of interest
	Ethical approval
	Acknowledgements
	Supplementary data
	References


	
	Introduction 
	Results and Discussion 
	Materials and Methods 
	General Experimental Procedures 
	Isolation and Cultivation of the Strain 179DD-027 (Actinoalloteichus hymeniacidonis) 
	Isolation of Compounds 
	Spectral Data 
	Acid Hydrolysis and Determination of Absolute Configuration of Rhamnose 
	Preparation of MTPA and Esters of 1-3 using the Modified Mosher’s Method 
	Cytotoxicity Test by SRB Assay 

	Conclusions 
	References

	
	가을철 독도 연안에 출현하는 대형저서동물의 종 조성 및 군집 구조
	Abstract
	1. 서론
	2. 재료 및 방법
	3. 결과
	4. 고찰
	참고문헌


	
	Introduction 
	Geological Setting 
	Materials and Methods 
	Core Acquisition and Sedimentary Facies 
	X-ray Fluorescence (XRF) and Magnetic Susceptibility (MS) 
	X-ray Diffractometer (XRD) 
	Transmission Electron Microscope (TEM) 
	Extraction of DNA from Sediment Samples 
	Next Generation Sequencing (NGS) 
	Bioinformatics Analysis 

	Results 
	Sedimentary Facies 
	Fine-Grained Turbidites 
	Hemi-Pelagic Sediments 
	Bottom-Current Deposits 
	Chemogenic Sediments 

	Grain Size Distribution (GSD), Magnetic Susceptibility (MS) and Distribution of Elemental Composition (XRF) 
	Mineralogy and Semi-Quantification of Clay Minerals 
	XRD Patterns 
	Semi-Quantification of Clay Minerals 

	TEM-EDS 
	Microbial Diversity 

	Discussion 
	Paleo-Depositional Environments 
	Microbial Diversity in Paleo-Depositional Environments 
	Formation of Mn-Carbonates 

	Conclusions 
	References

	~2010 paper.pdf
	2006_1_한현철
	2006_2_박찬홍
	2007_1_윤홍주
	2007_2_김창환
	2007_3_김창환
	2007_4_배승섭
	2007_5_Kato
	1. Introduction
	2. Observation
	3. The Characteristics of Magnetic Anomaly
	4. The Characteristics of Magnetic Structure
	5. Discussion
	5.1 Tsushima Basin
	5.2 Japan Basin

	6. Conclusion
	References

	2007_6_김윤배
	발해건국 1300주년 기념 발해해상항로 학술뗏목탐사를 통한 발해의 동해해상항로 연구
	Ⅰ. 머리말
	Ⅱ. 자료
	Ⅲ. 발해1300호 항해목적 및 진행과정
	Ⅳ. 발해1300호 항해경로 분석
	Ⅴ. 발해의 동해 해상항로 검토
	Ⅵ. 맺음말
	참고문헌
	ABSTRACT


	2007_7_김현욱
	2008_1_박계순
	2008_2_황종선
	2008_3_이태희
	2008_4_조병철
	2008_5_이희순
	2009_1_김혜민
	1 001
	2 001
	3 001
	4 001

	2009_2_박계순
	2009_3_김윤배
	2009_4_최동한
	2009_5_고아라
	2009_6_김경태
	2009_7_김창환
	2009_8_우경식
	2009_9_최동한
	2009_10_김창환
	Flexural isostasy and loading sequence of the Dokdo seamounts on the Ulleung Basin in the East Sea (Sea of Japan)
	Introduction
	Geologic setting
	Data
	Method
	Results and discussion
	Bathymetry, gravity, and magnetic anomaly
	Flexure model

	Conclusions
	Acknowledgements
	References


	2009_11_배기덕
	2010_1_김혜민
	2010_2_노현수
	2010_3_조규희
	2010_4_김창환
	2010_5_현상민
	독도 주변해역에 대한 표층퇴적물 분포특성과 해저지형
	요약
	ABSTRACT
	1. 서론
	2. 연구방법 및 연구지역
	3. 연구 결과 및 토의
	4. 결론
	사사
	참고문헌



	
	Bathymetry enhancement by altimetry-derived gravity anomalies in the East Sea (Sea of Japan)
	Abstract
	Introduction
	Bathymetry prediction by the gravity-geologic method
	Concept of the gravity-geologic method
	Determination of density contrast
	Check points with the gravity-geologic method
	Downward continuation method


	Bathymetry prediction by Smith and Sandwell’s approach
	Review of Smith and Sandwell’s approach
	Results from Smith and Sandwell’s approach

	Comparison of bathymetry models
	Results and conclusions
	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




