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Introduction

Global decline of many species of animals is currently widely studied. The most
significant threats for animals populations are: habitat loss and degradation, intro-
duction of invasive species, pollution, unsustainable use and global climate change
(e.g. McCarty 2001). Many species live in ecosystems that are maintained also by
natural disturbances. Small and isolated populations are particularly vulnerable to
natural catastrophic events such as flood, fire, drought or hurricanes (Bennett and
Saunders 2010). The impact of climate change on floods frequencies and magnitudes
are still under discussion (Kundzewicz et al. 2008) and depend on ways the climate
change affect flood generating mechanisms like rainfall or snowmelt (Kundzewicz et
al. 2010). Influence of such flows on animals populations is not well known, and it is
difficult to study it. However, the floods could have an effect on some populations of
animals, thus they should be taken into consideration when the species conservation
actions are planned.

The European pond turtle (Emys orbicularis) is a species endangered in many
parts of its territorial range, mostly because of changes in its natural habitats. It is
unquestionable that water habitats are important for the turtle. Water habitats are
used by the turtle for migrations, feeding, mating and overwintering (e.g. Fritz 2003;
Ficetola and De Bernardi 2006; Mitrus 2010). Habitats preservation is one of the
most important factors for the turtle preservation, and numerous authors discuss
negative impacts of drying (or other ways of destroying) water bodies on popula-
tions of the species (e.g. Fritz 2003; Ficetola et al. 2004). However, any possible in-
fluence of water level on the species other than destroying water habitats is rarely
discussed.
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The European pond turtle spends most of time in water or close to water bod-
ies (e.g. on banks and logs during basking), but it lays eggs on land (Ficetola and De
Bernardi 2006; Mitrus 2010). Nest site has a direct influence on the surviving of eggs
(Spencer 2002; Weisrock and Janzen 1999; Kolbe and Janzen 2002). Development of
embryos of the turtle takes place in land environment. Typically, the turtle lays eggs
close to, or not very far from, the water bodies (Ficetola and De Bernardi 2006; Mitrus
2010). Part of nests could be destroyed by predators or humans, but in literature there
is lack of information whether nests of the turtle could be flooded. However, it is
known that at least for several freshwater turtles nest loss caused by flooding could
be very high and flood can destroy part or even all of annual reproductive output (Moll
and Moll 2000), because eggs of most of the turtle species tolerate only short period of
submergence (Ewert 1989; Moll and Moll 2000). For instance, for the turtle Podocne-
mis erythrocephala nest loss from flash floods reached 70% (Batistella and Vogt 2008),
and for Podocnemis unifilis — 63% (Caputoa et al. 2005). In this paper data on influence
of extreme flows on nest of freshwater European pond turtle was gathered. Other pos-
sible effects of such flows on the species’ populations are also discussed.

Material and Methods

Population of the European pond turtle in central Poland was studied during long time
(Mitrus 2000 and 2006). The population inhabits lower part of the Zwolenka river val-
ley (central Poland the Radom District, e.g. Borowiec Nature Reserve), not far from
the Vistula river valley (Figure 8.1). Zwolenka river is a typical non-regulated small
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FIGURE 8.1. Location of the Borowiec Nature Reserve
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lowland river. Floodbanks are constructed along most part of Vistula river, however,
at the mouth of Zwolenka there is no such protection against flood. Thus, influence of
flooding on nest of the turtle could be observed in the area. More details about the
Borowiec Nature Reserve is available in Zemanek (1992).

To gather data about nest localities, each year during the egg-laying period (de-
pending on the weather since mid May to mid June), European pond turtle females
were observed on their way to nesting areas or while nesting. Some open areas were
raked so that the tracks of females could be followed easily. Nests were marked by
placing four pegs at the corners of a 50 cm square with the nest in the centre. The
sites were checked irregularly during spring and summer for signs of destroying
(e.g. by humans, predation, or flood), and for signs of hatchling emergence (= mov-
ing from the nest chamber to ground level). In winter (depending on snow cover) and
the following spring the remaining nests were checked irregularly. 118 nests sites
were known, but two nests were protected against predators by wire netting, and
in one case predated nest was found. Thus, data about nests of the turtle laid since
1987 to 2001 were analyzed; clutches deposited in 2001 were followed to spring
2002.

All other available data (field notes and data base about individual localities) from
the reserve were also analyzed with special attention to influence of flooding on the
turtles population.

Results

From 118 known nests only one was flooded — the nest with eggs laid in May 2001
was flooded in July 2001. The nest was deposited about 120 m from the nearest wa-
ter bodies and about 200 m from Zwolenka river (Figure 8.2), but it was located on
shallow area. Two other nests were deposited on such hazardous areas (both laid
in also in 2001; Figure 8.2), and during a little larger flood they could be destroyed.
Generally, from 115 monitored nests 16/115 were destroyed during spring or sum-
mer (12 by predators, three accidentally by humans and the one in 2001 by flood),
and 4/27 during winter (three by predators and one by humans).

After the flood in July 2001 one several-year old turtle was found about 2 km
from the Borowiec Nature Reserve (it was caught near Lucimia village, close to Vis-
tula river; Figure 8.1). In the valley turtles live also near Zastocze village, Siekierka
village, Wysocin village. One female marked in 1987 in Borowiec Nature Reserve,
since 1999 is watched near Barycz village (in the Zwolenka river valley, about 10 km
from Borowiec Nature Reserve; Mitrus and Zemanek 2000). However data, about
migration between the localities are not available.
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The Zwolenka river catchment is not an observed river in a sense of hydrologi-
cal investigations. However, due to precise long term observations at neighboring
Zagozdzonka river and during relatively short — 3-year — observation in Zwolenka
river catchment, it is possible to estimate inter alia the changeability and monthly
distribution of flow base on staff gauge relation. The most important for pond turtle
reach of the Zwolenka river — Borowiec is controlled by one staff gauge station close
to the old water mill and the bridge (Figure 8.2).
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FIGURE 8.2. Distribution of nest sites of the turtle Emys orbicularis from 1987 to 2002 in
the Borowiec Nature Reserve (central Poland). Each circle represents a nest site. Some cir-
cles are obscured in densely nested areas. Arrows point to nest sites: flooded in 2001, and
other two laid in hazardous site. Based on a 1997 aerial photo
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Discussion

The percentage of destroyed nests of the European pond turtle in the Borowiec Na-
ture Reserve is not high, and only one of the destroyed nests was flooded. There are
no information about flooded nests of the turtle in other area at the Zwolenka river
valley (S. Mitrus — unpublished data), neither in other populations of the turtle in
Poland or other central Europe countries. The turtle may even lays eggs far from
water bodies (Mitrus 2010), thus in central Europe danger of nest flooding caused
by extreme flows is probably very low.

Theoretically, nest located on dangerous areas could be transferred to safe ones
(Mitrus 2008a), or in some cases hatchlings could be collected before flooding. How-
ever, carrying on such activities is difficult, because precise data about nest sites are
necessary (and typically such data are no available when necessary). What’s more,
the results of the elasticity analysis showed, that for the European pond turtle, nest
protection is an inefficient tool for increasing population size (Heppell et al. 1996;
Heppell 1998; Mitrus 2008b). Thus, if frequency of extreme flows will increase in
the future, it should have no large effect of the turtle population because of nest
flooding.

The European pond turtle is able to migrate on long distances. Longer migra-
tions on land even for adult individuals could be dangerous because of e.g. mortality
on roads (Trakimas and Sidaravicius 2008). However, it is possible, because the tur-
tle uses canals and other water bodies, also temporary flooded areas, as migrations
routes (Mitrus 2010). It is known that high water level could help in dispersal of
some animals because flooding could effect connectivity of water bodies (e.g. Roe et
al. 2009). However, as populations of the turtle in central Europe are scarce, floods
do not rather help with connecting different populations. Extreme flows could rather
transfer individuals even on long distances to new areas. Cadi and Miquet (2008)
showed that after experimental translocation the survival rate of adult individuals is
high. Thus, transferred animals are able to survive in new places if they find suitable
habitats, but they are lost for source populations.

Part of females of the turtle presents fidelity to the nesting areas (Mitrus 2006;
Najbar and Szuszkiewicz 2007). During nesting migrations females use water bodies
(Mitrus 2010). In the Zwolenka river valley migrations are also cross Zwolefnka river
- e.g. adults individuals were occasionally observed just flooding across the river.
Extreme flows during egg laying period (May - June) could effect the turtle nesting
migrations. However, it is difficult to determine if in such case females would lay
eggs in different areas, and if it could effect the reproduction success.
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Based on hydrological investigations the average (Figure 8.3) and maximum (Fig-
ure 8.4) monthly distribution of flow at Borowiec gauge has been calculated. The aver-
age flow distribution based on 10-year data indicate the high flows occurrence during
spring months basically in February, March and April. The May and June, which is
important for pond turtle, do not show significant increase even in year 2001, when

1,80 T T T
=0=10 years avarage
-o-year 2001
1,60 -o-year 2010 /Q\
1,40 /R\ /
iE/ 1‘20 / A
3 \( \ |
1:; 1,00 ﬁ \\ / /
ol M\ | AN
0,80 o \‘\ // ¢
=0
0,60 }
040 Xl Xl | I 1] v Vv vl Vi Vil IX X
data (months of hydrological year)
FIGURE 8.3. Average monthly distribution of flow at Borowiec gauge
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FIGURE 8.4. Monthly distribution of maximum flows at Borowiec gauge
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the nest were destroyed by flood. It is possible, that the nests were impacted by back-
water flow from Vistula river. More important are actually the maximum flows which
can reach the nesting areas. In case of Borowiec, the highest flow (Figure 8.4) was
estimated during September 2010, so it has no impact on pond turtle breeding period.
In May 2010, when the highest flows were calculated for period 2001-2010, there was
no nest damages, even though the bank flows (4.44 m%/s) were exceeded. The nests
area in case of Zwolenka river are placed above the river valley, so only extremely high
flood can harm them.

During flood, turtles could be swept down the river. In central Poland once such
accident was observed (results of the study), but it is difficult to find transferred ani-
mals, as they could be more frequent then reported in the study. Such transferring
(even rare) could be dangerous for small populations. It is because elasticity for nest
survival is low, compared to adult and subadult individuals (elasticity analysis allows
one to indicate which life history parameters are critical to population growth, and help
to plan the most efficient conservation activities; Heppell 1998). For the European
pond turtle the crucial for surviving of the population is adult and subadults mortal-
ity rate (Paul 2004; Mitrus 2008b), and transferring of even some individuals could be
dangerous for small populations.

Flooding could also have an effect on food availability (Keller et al. 1998) and on
overwintering areas. However, there are no data on the subject for population of the
European pond turtle.

Conclusion

The European pond turtle Emys orbicularis is a freshwater animal. It is a threatened
species in many areas of its distribution. Preservation of water bodies is considered
the most important for the species conservation. Little is known about influence of
such flows on the turtle population. However, especially for small population existing
in river valleys, problem of extreme flows should be taken into consideration in plan
of protection of the turtle. Based on available data, nest flooding probably will have no
significant negative impact on population of the turtle, but the danger of transferring
of adult individuals by water flows could be crucial.

Acknowledgements

We are grateful to Dr M. Zemanek for giving access to the pre-1990 data she collect-
ed on nest site locations, and to all colleagues who helped with fieldwork, especially
M. Zemanek and A. Kotowicz.

135



B . Mimvos & L. Hemu

References

BATISTELLA A.M., VOGT R.C. 2008. Nesting ecology of Podocnemis erythrocephala (Testudines,
Podocnemididae) of the Rio Negro, Amazonas, Brazil. Chelonian Conserv. Biol. 7: 12-20.

BENNETT A.E,, SAUNDERS D.A. 2010. Habitat fragmentation and landscape change. [In:] N.S. So-
dhi and P.R. Ehrlich (eds). Conservation biology for all. Oxford Univ. Press. Oxford-New York:
38-106.

CADI A., MIQUET A.A. 2004. Reintroduction programme for the European pond turtle (Emys or-
bicularis) in Lake Bourget (Savoie, France): first results after two years. Biologia 59 (Suppl.):
155-159.

CAPUTOA EP, CANESTRELLIB D., BOITANIA L. 2005. Conserving the terecay (Podocnemis uni-
filis, Testudines: Pelomedusidae) through a community-bhased sustainable harvest of its eggs.
Biol. Conserv. 126: 84-92.

EWERT M.A. 1989. The embryo and its egg: development and natural history. M. Harless and H.
Morlock (eds). Turtles. Perspectives and research. Robert E. Kreiger Publishing Company. Mala-
bar, Florida: 333-413.

FICETOLA G.F, DE BERNARDI F. 2006. Is the European “pond” turtle Emys orbicularis strictly
aquatic and carnivorous? Amphibia-Reptilia 27: 445-447.

FICETOLA G.F, PADOA-SCHIOPPA E., MONTTI A., MASSA R., DE BERNARDI F,, BOTTONI
L. 2004. The importance of aquatic and terrestrial habitat for the European pond turtle (Emys
orbicularis): implications for conservation planning and management. Caxn. J. Zool. 82: 1704—
-1712.

FRITZ U. 2003. Die Europiische Sumpfschildkréte. Laurenti, Bielefeld 224 p.

HEPPELL S.S. 1998. Application of life-history and population model analysis to turtle conserva-
tion. Copeia 1998: 367-375.

HEPPELL S.S., CROWDER L.B., CROUSE D.T. 1996. Models to evaluate headstarting as a man-
agement tool for long-lived turtles. Ecol. Appl. 6: 556-565.

KELLER C., ANDREU A.C., RAMO C. 1998. Aspects of the population structure of Emys orbicu-
laris hispanica from southwestern Spain. [In:] U. Fritz, U. Joger, R. Podlucky, J. Servan, J.R.
Buskirk (eds). Proceedings of the EMYS Symposium Dresden 96. Mertensiella 10. Rheinbach,
DGHT: 147-158.

KOLBE ].J., JANZEN FEJ. 2002. Impact of nest-site selection on nest success and nest temperature
in natural and disturbed habitats. Ecology 83: 269-281.

KUNDZEWICZ Z.W., MATA L.J., ARNELL N.W,, DOLL P, JIMENEZ B., MILLER K., OKI T,, SEN
Z., SHIKLOMANOV 1. 2008. The implications of projected climate change for freshwater re-
sources and their management. Hydrolog. Sci. J. 53: 1, 3-10.

KUNDZEWICZ Z.W, HIRABAYASHI Y., KANAE S. 2010. River floods in the changing climate — ob-
servations and projections. Water Resour. Manag. 24: 2633-2646.

MCCARTY ].P. 2001. Ecological consequences of recent climate change. Conserv. Biol. 15: 320—
331.

MITRUS S. 2000. Protection of the European pond turtle Emys orbicularis (L.) in Poland. [In:]
W. Hodland M. Réssler (eds). Die Europdische Sumpfschildkrite. Land Oberdsterreich, 00.
Landesmuseum. Linz: 119-126.

MITRUS S. 2006. Fidelity to nesting area of the European pond turtle, Emys orbicularis (Linnaeus,
1758). Belg. J. Zool. 136: 25-30.

I 136



Extreme flows and possible threats to small populations of the European... -

MITRUS S. 2008a. Relocation of the European pond turtle Emys orbicularis clutches did not influ-
ence the hatching rate. Acta Biol. Univ. Daugavp. 8: 63-66.

MITRUS S. 2008b. The headstarting technique is an ineffective method for conservation of the Eu-
ropean pond turtle — elasticity analysis. Ecol. Questions 10: 51-55.

MITRUS S. 2010. Is the European pond turtle Emys orbicularis strictly aquatic? — Habitats where
the turtle lives in central Europe. Acta Herpetol. 5(1): 31-35.

MITRUS S., ZEMANEK M. 2000. Distribution and biology of Emys orbicularis (L.) in Poland. [In:]
W. Hodl and M. Réssler (eds). Die Europdische Sumpfschildkrite. Land Oberdsterreich, 00.
Landesmuseum. Linz: 107-118.

MOLL E.O., MOLL D. 2000. Conservation of river turtles. [In:] M.W. Klemens (ed.). Turtle conser-
vation. Smithsonian Institution Press, Washington and London: 126-155.

NAJBAR B., SZUSZKIEWICZ E. 2007. Nest-site fidelity of the European pond turtle Emys or-
bicularis (Linnaeus, 1758) (Testudines: Emydidae) in western Poland. Acta Zool. Cracoviensia
50A(1-2): 1-8.

PAUL R. 2004. Population viability analysis and effect of conservation measures in Emys orbicularis
in Northeast Germany using computer simulation. Biologia 59 (Suppl.): 191-200.

ROE J.H., BRINTON A.C., GEORGES A. 2009. Temporal and spatial variation in landscape con-
nectivity for a freshwater turtle in a temporally dynamic wetland system. Ecol. Appl. 19: 1288
1299.

SPENCER R.J. 2002. Experimentally testing nest site selection: Fitness trade-offs and predation
risk in turtles. Ecology 83: 2136-2144.

TRAKIMAS G., SIDARAVICIUS J. 2008. Road mortality threatens small northern populations of the
European pond turtle, Emys orbicularis. Acta Herpetol. 13: 161-166.

WEISROCK D.W,, JANZEN FEJ. 1999. Thermal and fitness-related consequences of nest location in
Painted Turtles (Chrysemys picta). Funct. Ecol. 13: 94-101.

ZEMANEK M. 1992. Rezerwat przyrody Borowiec w dolinie Zwolenki [The Borowiec Nature Re-
serve in the Zwolenka River Valley]. Ochr. Przyr. 50(I1): 173-195.

137




<<
  /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
  /CreateJDFFile false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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


