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Abstract: Silica-scaled chrysophytes form a unique group of protists and have significant contribu-
tion to ecosystem services (provisioning, supporting, regulating, and cultural services). In Hunga-
ry, scientific research on silica-scaled chrysophytes actually began in the early 1990s, since has un-
dergone rapid development. Professor Judit Padisak, a leading figure in Hungarian hydrobiology
and limnoecology, played a key role in this field. The development of Hungarian research was made
possible not only by her personal scientific commitment, but also by her national and international
cooperation efforts. Therefore, the present paper summarises the history of Hungarian research
on silica-scaled chrysophytes in honour of Professor Judit Padisdk’s passion and scientific works.
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INTRODUCTION

Chrysophytes belong to the superkingdom of Eukaryota, clade of Strame-
nopiles, phylum of Ochrophyta, and class of Chrysophyceae (KRISTIANSEN
and SKALOUD 2017, SCHOCH et al. 2020) forming many genetically and mor-
phologically distinct lineages. Within this algal group, there are many species
with siliceous coverage (scale, spine, bristle) including Chrysosphaerella, Lepi-
dochromonas, Mallomonas, Neotessella, Paraphysomonas, Polylepidomonas, Spini-
feromonas, and Synura (KAPUSTIN and GUSEV 2019, KRISTIANSEN and PREISIG
2007, KRISTIANSEN and SKALOUD 2017). This ultrastructure is the basis of the
well-developed taxonomic system for species differentiation, and their consist-
ent and reliable studies (KRISTIANSEN 2005, SKALOUD et al. 20134). The species
number is continuously changing year by year due to the newly described species
worldwide (Fig. 1). Currently, approximately 350 taxa of silica-scaled chryso-
phytes are described (GUIRY and GUIRY 2025), but this number certainly does
not reflect their real species richness, which has been probably underestimated
and far from complete.
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Fig. 1. The number of publications describing new taxa of silica-scaled chrysophytes — involving
fossil and recent taxa — on the basis of the “Web of Science” database (searching for keywords of
‘new’, ‘species), ‘silica-scaled’ at July 31, 2025) and its temporal trend (dotted line).

Despite the relatively low taxon number compared to other algal groups,
silica-scaled chrysophytes are unique organisms and they have significant con-
tribution to many ecosystem services (reviewed by LENGYEL et al. 2023): sup-
porting (e.g. primary production, biogeochemical cycling), regulating (e.g. water
purification), provisioning (e.g. production of biochemicals), and cultural serv-
ices (e.g. inspiration source). Despite their huge importance, silica-scaled chryso-
phytes still represent a pretty much neglected algal group compared to others
(e.g. diatoms), thus there is a need for their more detailed research in the future.

BIOGEOGRAPHICAL IMPORTANCE

Silica-scaled chrysophytes have special ecophysiological characteristics
(KRISTIANSEN and SKALOUD 2017, SANDGREN 1988, SANDGREN et al. 1995).
They do not have enzymes that would enable them to use hydrogen carbonate
as a carbon source and absorb phosphate from alkaline waters. They are nutri-
tionally opportunistic. Furthermore, they have flagellates enabling them to have
‘wobbly’ movement. On the basis of these characteristics, their distribution can
be very limited and restricted to slightly acidic habitats with medium-high hu-
mic content, and low exposure to wind. With the exception of certain areas, this
type of water is typically rare worldwide, occurring mostly in isolated locations.
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Consequently, many species have well-defined geographic distribution types,
such as bipolar, cosmopolitan, pantropic, endemic, etc. (KRISTIANSEN 20014, b,
KRISTIANSEN and VIGNA 1996).

In Hungary, this kind of aquatic habitats (Fig. 2) is likely to be scarce for
geochemical reasons, but the country is in a special biogeographical borderline
situation. Nordic species appear in large numbers in early spring, whilst tropical
species are typical in summer. Changes in species distributions may indicate cli-
mate change processes, therefore the research of Hungarian silica-scaled chryso-
phytes may be of great importance for our future.

Fig. 2. A typical habitat of silica-chrysophytes situated in Hungary (a small brownish forest lake
in Mt Kab).

HUNGARIAN RESEARCH
Before 1990 — The beginnings

The earliest publication dates back to 1865 (MARGO 1865), which reported
the presence of the species Synura uvella. After that, plenty of references were
published about the Hungarian flora of silica-scaled chrysophytes recording al-
together 32 taxa (reviewed by KRISTIANSEN and PADISAK 1992, collected in the
database “Flora et Iconographia Algarium Hungariae” (Buczké and Rajczy
1998)). Nevertheless, all these studies are based on light microscopy (LM), thus
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the real identity of the species is highly debatable. Therefore silica-scaled chryso-
phytes had remained virtually unknown in Hungary until the late 1980s, as their
accurate and reliable identification required electron microscopy (EM), which
was only available to a limited extent at that time.

Hungarian research using transmission electron microscopy was started by
Lajos HAyDpU (1975), who firstly recorded the presence of Paraphysomonas ves-
tita. Later, the periphytic algal flora in the River Danube was studied, which also
resulted in the verification of further three species of silica-scaled chrysophytes,
such as Mallomonas tonsurata, Synura glabra, and S. petersenii (Acs and Kiss
1991, K1ss 1987).

Between 1990 and 2000 — The pioneering phase

This period was characterised by intensive researches exploring the hidden flo-
ra of silica-scaled chrysophytes using electron microscopy. Surveys were conducted
in many parts of the country including approximately 100 aquatic habitats. Judit
Padisék’s research represented a significant milestone in these investigations. One
of her major studies on this topic was published jointly with Professor Kristiansen
in 1992. They recorded altogether eight taxa from the Kis-Balaton Water Protecting
reservoir, including three new Hungarian occurrences (Chrysosphaerella annulata,
Spiniferomonas trioralis, Synura curtispina). Shortly afterwards, seven taxa were
found by investigating the algal flora in the River Danube, River Tisza, Eastern
Main Canal, and Lake Balaton (K1ss and KRISTIANSEN 1994). As a result of this
extended survey, Synura echinulata was newly recorded.

From the following years, research shifted its focus from biodiversity aspects to
ecological assessments, and studies began on linking species to environmental pa-
rameters (pH, conductivity, nutrient content, etc.). Judit Padisak was the centre of
these researches, too, who contributed significantly to bringing Hungarian research
of silica-scaled chrysophytes into line with international trends through many co-
operations. Two prominent figures of these international relations were Leontin
Stefan Péterfi (Babes-Bolyai University, Romania) and Laura Momeu (Institute of
Biological Research, Romania). As part of the early major collaborations, perma-
nent and temporary lakes of Hortobagy (PETERFI et al. 1998a), as well as the bog-
lake called ‘Balata-t6’ located in the southeastern part of the country (PETERFI et
al. 1998b) were studied. These investigations led to the discovery of 26-26 taxa,
among them a total of 25 were considered new for Hungary (listed in Appendix
1). As further novelty, many of the records were new not only for the country, but
also for the Carpathian Basin (e.g. Mallomonas corymbosa) or even for Europe (e.g.
Mallomonas scalaris; PETERFI et al. 19984, b). Additionally, a huge variability in
species with different habitat preferences was also found with a special attention to
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the occurrences of two tropical/subtropical species (Mallomonas cyathellata and M.
portae-ferreae). Overall, a broader interest of habitat specific case-studies than local
ones was concluded due to their surprisingly rich flora and their potential impor-
tance in understanding mechanisms in the field of phycogeography.

After 2000 - The broadening research

As a consequence of the previous findings, larger-scale investigations were
started to explore different types of aquatic habitats. In light of this, the Kis-Balaton
Reservoir was re-examined first (BARRETO et al. 2000), which resulted in greater
species richness than it was previously found (Kiss and KRISTIANSEN 1994).
Alrogether 20 taxa were new for this habitat and 12 taxa for Hungary (listed in
Appendix 1). Within the framework of another international cooperation, samples
collected from different types of habitats (e.g. backwaters, fishponds, small lakes) in
various areas of Hungary between 1995 and 1996 were reanalysed (PADISAK et al.
2000). As a result, 20 silica-scaled taxa were recorded without any new Hungarian
occurrence. Subsequently, 33 localities were studied in 1999 in order to give flo-
ristical overview about the Hungarian flora. This comprehensive research yielded

Fig. 3. Transmission electron microscope (TEM) microphotographs of some characteristic silica-
scaled chrysophytes found in Hungary. Silica scale of Mallomonas insignis (a), Neotessella lapponica
(b), Synura uvella (c), Chrysosphaerella brevispina (d), Pharaphysomonas vestita (e). Scale bar: 2 um.
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many outstanding results published in 2001 and 2005. Firstly, three new taxa on a
global scale were described from the Visegrad Mts, which is unique and outstand-
ing in terms of Hungarian research (BARRETO 2001). Up to date, the distribution
of Mallomonas formosa and M. cucullata is solely known from Hungary, whilst M.
tubulosa was recorded from France and the Czech Republic too (SKALOUD et al.
2013b). As another significant aspect, this study explored many different areas (e.g.
Matra, Visegrad and Pilis Mountains) and habitat types (e.g. groundwater ponds,
forest ponds, quarry ponds, swamps) which had previously been unknown in terms
of silica-scaled chrysophytes research (BARRETO 2005). Overall, Sira Barreto’s re-
search contributed to the knowledge of Hungarian flora with 38 new findings and
description of their ecological requirements. The latest research was conducted
in 2013 and focused on the survey of small forest ponds located in Mt Kab in the
Transdanubian Mts (PADISAK et al. 2015). As a result, a particularly rich flora was
discovered including 35 taxa with five new occurrences. Thereby, the Hungarian flo-
ra of silica-scaled chrysophytes was extended and currently consists of 98 taxa (Fig.
3, Appendix 1, electronic supplement).

Future perspectives

Research on silica-scaled chrysophyte algae is a classic example of how a
new methodological paradigm (EM) emerges in the scientific life of a country.
Significant progress has been made in data collection, mapping and morphotype
analysis, thus we have moved from an initial taxonomic gap to an internation-
ally comparable body of knowledge that is also recorded in a famous electronic
database. The post-2010 era has been characterised internationally by the spread
of molecular taxonomy based on DNA sequencing. Given the biodiversity of the
Hungarian flora discovered so far, these methods could be pioneering in the fu-
ture in finding more hidden species.

CONCLUSIONS

Although the species list is far from complete, the research results summa-
rised in the present paper highlight Hungary’s richness in silica-scaled chrysophyte
algae. The series of national examples all prove that most of the aquatic habitats
studied are particularly important in terms of biodiversity. All the anthropogenic
activities (e.g. land-use), future climate change, and increasingly frequent extreme
weather events can lead to dramatic loss in their biodiversity, and, consequently, in
the ecosystem function and services they maintain. Furthermore, Hungarian flora
may also play a prominent role in the research of biogeographical patterns and spe-
cies distributions. For these reasons, further detailed research is strongly necessary.
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Osszefoglalé: A sziliciumpikkelyes flagellatak a protisztik egyedi csoportjat alkotjak, ame-
lyek jelentds szerepet jatszanak az 6koszisztéma-szolgéltatdsokban (ellét6, timogatd, szabélyozé és
kulturalis). Magyarorszégon a sziliciumpikkelyes flagelldtak tudoményos kutatésa csak az 1990-es
évek elején kezd8dote el igazdn, majd gyors fejlédésen ment keresztiil. Prof. Dr. Padisdk Judit, a
magyar hidrobiolégia és limnookoldgia kiemelkedd alakja kulcsszerepet jatszott ebben a folyamat-
ban. A magyar kutatdsok fejlédését nemcsak személyes tudomanyos elkételezettsége, hanem hazai
¢és nemzetkozi kapcsolatépitései is lehetévé tették. Jelen tanulmény célja, hogy 6sszefoglalja a szi-
liciumpikkelyes flagellatak magyarorszdgi kutatasdnak torténeté, tisztelegve Prof. Dr. Padisak Ju-
dit szenvedélyes és tudoményos munkésséga elétt.

REFERENCES

Acs, E. and Kiss, K. T. (1991): Investigation of periphytic algae in the Danube at God (1669 river
km, Hungary). — Algol. Stud. 62: 47-67.

BARRETO, S. (2001): Three new Mallomonas species (Synurophyceae) from a mountain area in
North-Hungary. — Nord. J. Bot. 21: 437-448.
https://doi.org/10.1111/j.1756-1051.2001.tb00794.x

BARRETO, S. (2005): The silica-scaled chrysophyte flora of Hungary. — Nova Hedwigia, Beib. 128: 11.

BARRETO, S., KRISTIANSEN, J. and Acs, E. (2000): Silica-scaled chrysophytes during spring in the
Kis-Balaton Reservoir, Hungary. — Acta Bot. Croat. 59: 337-349.

Buczkd, K. and Rajczy, M. (1998): “Flora et Iconographia Algarium Hungariae”, 1997. Az al-
gakatalégus multja és jov6je. — Hidrol. Kizl. 78: 381-382.

GUIRY, M. and GUIRY, G. (2025): AlgaeBase. — Worldwide electronic publication, National Univer-
sity of Ireland, Galway. https:// www. algae base. org; searched on 21 July 2025.

Hajpu, L. (1975): A Paraphysomonas vestita (Stokes) de Saedeleer eléforduldsa hazankban. — Bot.
Kozlem. 62: 9-12.

KAPUSTIN, D. A. and GUSEYV, E. S. (2019): Silica-scaled chrysophytes from West Java (Indonesia)
including description of a new Chrysosphaerella species. — Nova Hedwigia, Beih. 148: 11-20.
https://doi.org/10.1127/nova-suppl/2019/025

Kiss, K. T. (1987): Phytoplankton studies in the Szigetk6z Section of the Danube during 1981—
1982. — Arch. Hydrobiol. 47: 247-273.

Kiss, K. T. and KRISTIANSEN, J. (1994): Silica-scaled chrysophytes (Synurophyceae) from some
rivers and shallow lakes in Hungary. — Hydrobiologia 289: 157-162.
https://doi.org/10.1007/BF00007416

KRISTIANSEN, ]J. (20014): Biogeography of silica-scaled chrysophytes. Proceeding of the fifth in-
ternational chrysophyte symposium. — Nova Hedwigia, Beib. 122: 23-39.

KRISTIANSEN, J. (20015): Cosmopolitan chrysophytes. — Syst. & Geogr. PL 70: 291-300.

Studia bot. hung. S6(1), 2025



14 LENGYEL, E.

KRISTIANSEN, J. (2005): Golden algae: a biology of chrysophytes. — Koeltz Botanical Books.

KRISTIANSEN, J. and PADISAK, J. (1992): Silica-scaled chrysophytes from the Kis-Balaton Reser-
voir, Hungary. — Annls hist.-nat. Mus. natn. Hung. 84: 7-16.

KRISTIANSEN, J. and PREISIG, H. (2007): Chrysophyte und Haptophyte algae: 2. Teil: Synurophyceae.
— Spektrum Akademischer Verlag, Springer.

KRISTIANSEN, J. and SkALOUD, P. (2017): Chrysophyta. — In: ARCHIBALD, J. M., SIMPSON, A. G.
B. and SLaMovITs, C. H. (eds): Handbook of the protists. 2nd ed. Springer, Dordrecht, pp.
331-366.

KRISTIANSEN, J. and VIGNA, M. S. (1996): Bipolarity in the distribution of silica-scaled flagellates.
— Hydrobiologia 336: 121-126.

LENGYEL, E., BARRETO, S., PADISAK, J., STENGER-KOVAcCS, C., LAZAR, D. and Buczk6, K. (2023):
Contribution of silica-scaled chrysophytes to ecosystems services: a review. — Hydrobiologia
850: 2735-2756. https://doi.org/10.1007/s10750-022-05075-5

MARGO, T. (1965): Azalagtani adatok, s a Pest-Buda dzalagfaunajinak révid rendszeres dtnézete. —
Math. Természettud. Kozlem. 3: 76-98.

PADISAK,J., PETERFI, L. S. and MOMEU, L. (2000): Silica-scaled chrysophytes from Hungary. — Int.
Ver. Theor. Angew. Limnol. Verh. 27: 131-134.

PADISAK, J., LAZAR, D., NEMcOVA4, Y., Vass, M., TANCzo0s, B., STENGER-KOVACs, C., HuBAL K.
E., MAGYAR, D., TRAJER, A. J., HAMMER, T. and LENGYEL, E. (2015): A kisvizes 6koszisz-
témaék prediktiv értéke a klimavaltozds hatdsainak megértésében, és jelent6ségiik a biodiver-
zitds megOrzésében. — Magyar Tudomdny 176: 559-567.

PETERFI, L. S., MOMEU, L., PADISAK, J. and VARGA, V. (19984): Silica-scaled chrysophytes from
permanent and temporary waters of Hortobagy, eastern Hungary. — Hydrobiologia 369: 339-
351. https://doi.org/10.1023/A:1017093725502

PETERF], L. S., PADISAK, J., MOMEU, L. and Borics, G. (1998b): Silica-scaled chrysophytes from
the bog-lake Balata-t6, SW Hungary. — Nord. J. Bot. 18: 727-733.
https://doi.org/10.1111/j.1756-1051.1998.tb01555.x

SANDGREN, C. D. (1988): Growth and reproductive strategies of freshwater phytoplankton. — Cam-
bridge University Press, New York.

SANDGREN, C.D., SMOL, J. P., KRISTIANSEN, J. (1995): Chrysophyte algae: ecology, phylogeny and
development. — Cambridge University Press, New York.

ScHocH, C. L., C1uFo, S., DOMRACHEV, M., HOTTON, C. L., KANNAN, S., KHOVANSKAYA, R.,
LEIPE, D., MCVEIGH, R., O'NEILL, K., ROBBERTSE, B., SHARMA, SH., SOUSSOV, V., SULLI-
VAN, J. P, SUN, L., TURNER, S. and KARSCH-MIZRACHTI, 1. (2020): NCBI taxonomy: a com-
prehensive update on curation, resources and tools. — Database 2020, baaa062
https://doi.org/10.1093/database/baaa062

SKALOUD, P., KRISTIANSEN, J. and SKALOUDOVA, M. (20134): Developments in the taxonomy of
silica-scaled chrysophytes — from morphological and ultrastructural to molecular approach-
es. — Nord. J. Bot. 31: 385-402. https://doi.org/10.1111/j.1756-1051.2013.00119.x

SkALOUD, P., SKALOUDOVA, M., PICHRTOVA, M., NEMCOVA, Y., KREIDLOVA, J. and PUSZTAI,
M. (2013b): www.chrysophytes.eu — a database on distribution and ecology of silica-scaled
chrysophytes in Europe. — Nova Hedwigia, Beih. 142: 141-146.

Appendix 1 — available elctronically at http://publication.nbmus.bu/studbot/bannales.php ?volume=56

(submitted: 05.08.2025; accepted: 09.09.2025)

Studia bot. hung. S6(1), 2025




<<
  /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


