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NEW DATA ON THE DISTRIBUTION OF LARGE BRANCHIOPODS
(BRANCHIOPODA: ANOSTRACA, NOTOSTRACA, SPINICAUDATA)
IN BIHOR COUNTY, NORTH-WESTERN ROMANIA

MOLNAR Krisztina, CICORT-LUCACIU Alfred-Stefan

Abstract. In the year 2017 we identified in the northern and central regions of Bihor County from western Romania large
Branchiopods in 19 habitats from 17 localities. They were represented by four species: Branchipus schaefferi, Lepidurus apus,
Triops cancriformis and Leptestheria dahalacensis. B. schaefferi was the only common species, the others being encountered in just
one, two or three localities. L. dahalacensis was mentioned for the first time in the region. According to the literature, this is the
second record of L. dahalacensis in western Romania.
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Rezumat. Noi date asupra distributiei branhiopodelor mari (Branchiopoda: Anostraca, Notostraca, Spinicaudata)
in judetul Bihor, nord-vestul Romaniei. in anul 2017 am identificat in regiunile centrale si nordice ale judetului Bihor din
vestul Romaniei, Branchiopode mari in 19 habitate din 17 localitati. Acestea au fost reprezentate de patru specii: Branchipus
schaefferi, Lepidurus apus, Triops cancriformis si Leptestheria dahalacensis. B. schaefferi a fost singura specie comund, celelalte
fiind intélnite in doar una, doua sau trei localitati. L. dahalacensis a fost mentionatd pentru prima data in regiune. Conform literaturii,
acesta este a doua semnalare a speciei L. dahalacensis n vestul Romaniei.

Cuvinte cheie: ape temporare, crustacee, distributie, zone agricole.

INTRODUCTION

Although temporary waters were common in Europe in the past, they were eliminated from large areas because of
human interventions (WILLIAMS et al., 2001). In these habitats, large Branchiopods are considered helpful in testing the
habitat’s quality and functions (see in: BRENDOCK et al., 2008). They are threatened by agricultural activities, which
directly eliminated their habitats, and also by hydrological changes (EDER & HODL, 2002). The protection of this important
group implies maintaining high habitat diversity (BOVEN et al., 2008). Romania is a country with a high number of large
Branchiopod species (26 species) compared to other European countries (DEMETER & STOICESCU, 2008). This great
diversity of the large Branchiopod fauna indicated the importance of Romania for the protection of this group (DEMETER &
STOICESCU, 2008). Nevertheless, with all the high species richness, there are very few recent data on this group in Romania,
regions without any recorded species still existing in the country (DEMETER & STOICESCU, 2008). Bihor county in
western Romania is not one of those zones, but the number of known species is still low (DEMETER & STOICESCU, 2008).
In the region there are some old fauna notes on large Branchiopods (COVACIU-MARCOV & POP, 1999; CUPSA &
COVACIU-MARCOYV, 2001, 2002) and some new data in a review article from 2008 (DEMETER & STOICESCU, 2008).
However, in Bihor county there is no more recent information on this group, and the number of known distribution localities
is low (DEMETER & STOICESCU, 2008). Thus, in the year 2017 we investigated some localities from the northern and
central regions of Bihor County in order to contribute with new data to the knowledge on the distribution of large
Branchiopods in this region.

MATERIAL AND METHODS

The field study was made in the year 2017. We have investigated 26 localities; large Branchiopods were present in
17 localities. Bihor County is situated in western Romania (TUFESCU, 1986). The investigated region was represented by the
northern and central sectors of the county, containing parts from the Romanian Western Plain and Western Hills
(MANDRUT, 2006). The region is covered almost completely by agricultural areas. Large Branchiopods were collected over
many field trips, made especially in spring and autumn, when the rainfalls caused the accumulation of water in their habitats.
On the field we investigated different localities from Bihor county looking for habitats suitable for large Branchiopods. The
individuals were collected with a round net with an opening of 10 cm? mounted on a handle of approximately 1 m length. The
collected individuals were conserved in test tubes and determined in the laboratory at a stereomicroscope. The species were
determined with the help of the literature (BOTNARIUC & ORGHIDAN, 1953; SRAMEK-HUSEK et al., 1962).

RESULTS

In the central and northern areas of Bihor County we have encountered large Branchiopods in 17 localities

(Fig. 1). From those localities we collected 19 samples in which we determined four species: Branchipus schaefferi

Fisher, 1884, Lepidurus apus Linnaeus, 1758, Triops cancriformis Bosc, 1801 and Leptestheria dahalacensis Riippel,

1837 (Table 1.). Two species, L. apus and T. cancriformis belonged to Notostraceae, one species B. schaefferi belonged
101



MOLNAR Krisztina CICORT-LUCACIU Alfred-Stefan

to Anostraceae, and one species L. dahalacensis to Spinicaudatae. Totally we collected 235 large Branchiopod
individuals, from which 222 belonged to the species B. schaefferi. The other three species were represented by a much
lower number of individuals. Thus, L. apus was represented by six individuals, 7. cancriformis was represented by four
individuals and L. dahalacensis was represented only by three individuals. The percentage abundance of large
Branchiopods in Bihor County was the following: B. schaefferi 94.46%, L. apus 2.55%, T. cancriformis 1.70% and L.
dahalacensis 1.27%. Like in the case of the percentage abundance, B. schaefferi held the first place also in terms of
frequency of occurrence. This species was present in each locality with large Branchiopods, having a frequency of
100%. L. apus registered a frequency of 10.52%, T. cancriformis registered a frequency of 20.05% and L. dahalacensis
a frequency of only 5.26%.

Figure 1. Large Branchiopods habitats in Bihor County (S1 — Abramut; S2 — Cadea; S3 — Cherechiu; S4 — Cherechiu / Chesereu;
S5 — Cheriu; S6 — Chesereu; S7 — Chet; S8 — Cihei; S9 — Crestur; S10 — Ineu de Cris; S11 — Niuved; S12 — Parhida;
S13 — Petreu; S14 — Sacuieni border; S15 — Sanlazar; S16 — Tamaseu / Parhida; S17 — Tarcea).

Table 1. Distribution of large Branchiopods in Bihor County, Romania.

Locality B. schaefferi L. apus T. cancriformis L. dahalacensis
X X -

Abramut
Cadea
Cherechiu 1
Cherechiu 2
Cherechiu / Chesereu 1
Cherechiu / Chesereu 2
Cheriu

Chesereu
Chet
Cihei

Crestur

Ineu de Cris
Niuved
Parhida
Petreu

Sacuieni border

Sanlazar

Tamaseu / Parhida

o] BT ] B B Bl Il Il el el Il el el el I B B I o

Tarcea - - -

In the northern and central areas of Bihor County, large Branchiopods were recorded in three habitat types:
wheel tracks in agricultural areas produced by the passing of agricultural machineries, temporary waters situated near
more natural zones (forest or pasture) and near some unpaved country roads, covered with stones. Most individuals
were collected from wheel tracks in agricultural areas (119). Fewer individuals were collected from more natural areas
(38). B. schafferi was encountered in all three habitat types, but he majority of individuals were present in agricultural
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areas. L. apus was encountered both in agricultural areas and in more natural ones. 7. cancriformis was recorded in all
three habitat types. Unlike the previous species, L. dahalacensis was collected only in more natural habitats.

DISCUSSIONS

One of the four large Branchiopod species identified in the year 2017 (L. dahalacensis) was recorded for the
first time in Bihor County according to the most recent data upon the distribution of this group in Romania (CUPSA &
COVACIU-MARCOV, 2001, 2002; DEMETER & STOICESCU, 2008). Moreover, for L. dahalacensis the locality
from Bihor County seems to be the second record of this species in western Romania (DEMETER & STOICESCU,
2008). These results, despite the small investigated area, indicate how little is known about the distribution of this group
in western Romania.

In Bihor County from western Romania the most common large Branchiopod species was B. schaefferi. Thus,
from the four species identified in the region, B. schaefferi is the most capable to use all analyzed types of habitats,
previously being indicated that it can survive both in temporal waters and in deeper ones (BELADJAL et al., 2003). In
Romania the species seems to be common, being mentioned in numerous localities in the country, with the exception of
eastern Romania (DEMETER & STOICESCU, 2008). The species proved to be common also in other regions from the
Pannonian Plain, like the central areas of Hungary (BOVEN et al., 2008). Nevertheless, in other regions like Poland,
even if the number of populations from some areas seems high, the species seems however in decline, surviving only in
few regions (GOLDYN et al., 2007, 2012), being threatened by the modifications of habitats (MIODUCHOWSKA et
al., 2017). The species is considered rare in Portugal as well (MACHADO et al., 2017). Unlike these, B. schaefferi is
very common in western Romania, being distributed uniformly in the entire studied area. The fact that most individuals
were recorded in wheel tracks in agricultural areas is not surprising. This was also mentioned in other regions, where
wheel tracks remained the only temporary aquatic habitats (VANSCHOENWINKEL et al., 2013). Probably this is the
case in the northern and central areas of Bihor County too, where the investigated region was mostly represented by
agricultural areas.

L. dahalacensis was identified only in a single locality, being the rarest species in the investigated region. The
identification of L. dahalacensis in north-western Romania extends its previously known distribution range in the
country (DEMETER & STOICESCU, 2008). However, its identification was expectable, taking into account the
general distribution range of this species, which was recorded both eastwards and westwards from Romania (e.g.
BRENDONCK et al., 1989; HODL & EDER, 1996; DOBRYNINA, 2010). Although in the studied region it was
encountered only in relatively natural habitats, in other areas from the Pannonian Plain it was observed only in wheel
tracks (BOVEN et al., 2008). Nevertheless, just like in the studied region, this species was rarely encountered in the
central areas of Hungary (BOVEN et al., 2008).

T. cancriformis, although it was rare in the studied region, was mentioned in the past in different areas from Bihor
County (COVACIU-MARCOV & POP, 1999; CUPSA & COVACIU-MARCOV, 2001, 2002; DEMETER & STOICESCU,
2008), being a species with a large distribution range in Europe (EDER & HODL, 2002). Nevertheless, in the past, T.
cancriformis was usually recorded near forests (COVACIU-MARCOV & POP, 1999; CUPSA & COVACIU-MARCOV,
2001, 2002). This fact could explain the species rarity in the northern areas of Bihor County, where the forests are rare.
Moreover all three localities, where it was identified in the studied region, are situated close to some forests. L. apus is even
rarer than 7. cancriformis, being recorded only in two localities. The relation of this species with transparent waters with
vegetation (BOVEN et al., 2008) is also clear in the studied region. Thus, L. apus was encountered in deeper habitats (up to 50
cm) with reeds on the banks, in contrast to the ephemeral habitats from agricultural terrains with no aquatic vegetation. At
least in the area with such habitats the species seems well represented. We have observed L. apus individuals even in
concreted canals situated near asphalted roads, but which communicated with canals from agricultural terrains or pastures.
Probably these habitats are remnants of some more natural areas, which were present in the region before the modernization
of roads and the intensification of the agriculture.

Compared to the 26 large Branchiopod species in Romania (DEMETER & STOICESCU, 2008), the four
species recorded in Bihor County are very few. Nevertheless, taking into account the fact one species was recorded for
the first time in the region, the scarcity of knowledge on this group is obvious. The fact that only one species was well
represented clearly shows the degree of the human impact upon this group in the region. Most habitats are artificial or
heavily modified. Thus, the protection of these invertebrates, which can be realized by protecting their habitats (HODL
& EDER, 1996), seems quite difficult.

REFERENCES

BELADJAL L., PEIREN N., VANDERKERCKHOVE T.T. M., MERTENS J. 2003. Different Life Histories of the Co-
Occuring Fairy Schrimps Branchipus schaefferi and Streptocephalus torvicornis (Anostraca). Journal of
Crustacean Biology. Oxford University Press. 23(2): 300-327.

BOTNARIUC N. & ORGHIDAN T. 1953. Fauna R.P.R., vol. IV, fasc. 2, Crustacea, Phyllopoda. Edit. Academiei R. P.
R. Bucuresti. 95 pp.

103



MOLNAR Krisztina CICORT-LUCACIU Alfred-Stefan

BOVEN L., VANSCHOENWINKEL B., DE ROECK E. R., HULSMANS A., BRENDONCK L. 2008. Diversity and
distribution of large branchiopods in Kiskunsag (Hungary) in relation to local habitat and spatial factors:
Implications for their conservation. Marine and Freshwater Research, CSIRO Publishing, Canberra. 59: 940-
950.

BRENDONCK L., GODDEERIS B., MARTENS K. 1989. Leptestheria dahalacensis (Riippel, 1837), a Conchostracan
new for the Belgian fauna. Bulletin de L Institut Royal des Sciences Naturelles de Belgique, Royal Belgian
Institute of Natural Sceinces, Brussels. 59: 59-62.

BRENDOCK L., ROGERS D. C., OLESEN J., WEEKS S., HOEH W. R. 2008. Global diversity of large branchiopods
(Crustacea: Branchiopoda) in freshwater. Hydrobiologia, Springer, Dordrecht, Nederlands. 595 (1): 167-176.

COVACIU-MARCOV S.-D. & POP C. 1999. Date asupra raspandirii speciei Triops (Apus) cancriformis (Crustacea,
Filopoda) in zona Oradea. Analele Universitatii din Oradea, Fascicula Biologie, University of Oradea
Publishing House, Oradea. 6: 191-202.

CUPSA D. & COVACIU-MARCOV 8. -D. 2001-2002. Date privind raspandirea unor specii de Filopode in zone de
nord-vest a tarii. Satu-Mare Studii si Comunicari — Stiintele Naturii, Muzeul Judetean Satu Mare. 2-3: 93-97.

DEMETER L. & STOICESCU A. 2008. A review of the distribution of large branchiopods (Branchiopoda: Anostraca,
Notostraca, Spinicaudata, Laevicaudata) in Romania. North-Western Journal of Zoology, University of Oradea
Publishing House, Oradea. 4 (2): 203-223.

DOBRYNINA T. 1. 2010. Distribution of Leptestheria dahalacensis (Riippel, 1837) (Crustacea, Spinicaudata) in
Eastern Europe. Russian Journal of Biological Invasions, Springer, Dordrecht, Netherlands. 1 (4): 264-266.

EDER E. & HODL W. 2002. Large Freshwater Branchiopods in Austria: diversity, threats and conservational status. In:
Escobar-Briones E. & Alvarez F (Eds.) Modern Approaches to the study of crustacea. Kluwer Academic
Publishers, New-York: 281-289.

GOLDYN B., KINWERSKI S., BLOSZYK J. 2007. Large barnchiopods (Anostraca, Notostraca, Spinicaudata,
Laevicaudata) of small, astatic waterbodies in the environs of Poznan (Wielkopolska Region, Western Poland).
Oceanological and Hydrobiological Studies, De Gruyter, Gdynia, Poland. 36: 21-28.

GOLDYN B., BERNARD R., CZYZ M. J., JANKOWIAK A. 2012. Diversity and conservation status of large
branchiopods (Crustacea) in ponds of western Poland. Limnologica, Elsevier, Amsterdam. 42: 264-270.

HODL W. & EDER E. 1996. Rediscovery of Leptestheria dahalacensis and Eoleptestheria ticinensis (Crustacea:
Branchiopoda: Spinicaudata): an overview on presence and conservation of clam shrimps in Austria.
Hydrobiologia, Springer, Dordrecht, Nederlands. 318: 203-206

MACHADO M., DA FONSECA L. C., CRISTO M. 2017. Freshwater large branchiopods in Portugal: an update of
their distribution. Limnetica, Iberian Association of Limnology, Madrid. 36 (2): 567-584.

MANDRUT O. 2006. Mic Atlas de Geografie a Romaniei. Edit. Corint, Bucharest. 48 pp. [in Romanian].

MIODUCHOWSKA M., GOLDYN B., CZYZ M.J., NAMIOTKO T., NAMIOTKO L., KUR J., SELL J. 2017. Notes
on genetic uniformity in the fairy shrimp Branchipus schaefferi Fischer, 1834 (Branchiopoda, Anostraca) from
Poland. North-Western Journal of Zoology, University of Oradea Publishing House,Oradea. e172301.

SRAMEK-HUSEK R., STRASKRABA M., BRTEK J. 1962. Fauna CSSR, Sv. 16, Branchiopoda. Nakladatelstvi
Ceskoslovenské akademie véd, Praha. 470 pp.

TUFESCU V. 1986. Harta R. S. Romdnia. Edit. Didactica si Pedagogica. Bucuresti. [in Romanian].

VANSCHOENWINKEL B., BRENDONCK L., PINCEEL T., DUPRIEZ P., WATERKEYN A. 2013. Rediscovery of
Branchipus schaefferi (Branchiopoda: Anostraca) in Belgium — Notes on habitat requirements and
conservation management. Belgian Journal of Zoology, Royal Belgian Zoological Society, Royal Belgian
Institute of Natural Sciences, Brussels. 143 (1): 3-14.

WILLIAMS P., BIGGS J., FOX. G., NICOLET P., WHITFIELD M. 2001. History, origins and importance of
temporary ponds. Freshwater Forum, Ambleside, United Kingdom. 17: 7-15.

Molnar Krisztina
University of Oradea, Faculty of Sciences, Department of Biology; 1, Universitatii, Oradea 410087, Romania.

Cicort-Lucaciu Alfred-Stefan

University of Oradea, Faculty of Sciences, Department of Biology; 1, Universitatii, Oradea 410087, Romania.
Corresponding author, cicort.alfred@yahoo.com

Received: March 15,2018
Accepted: June 18, 2018

104




<<
  /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


