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Abstract 
 

Psammon rotifers were investigated in two lakes of different trophy and degrees of 
pollution. The Pławniowice Duże Reservoir is mesotrophic, while the Dzierżno Duże 
Reservoir is highly eutrophic and polluted. Samples were collected from three zones on 
sandy beaches - one meter above the shoreline (eupsammon), at the shoreline 
(hygropsammon) and below the water level (hydropsammon). 

A larger number of rotifer species (28) was detected in the Pławniowice Duże Reservoir than 
in the Dzierżno Duże Reservoir (18). The species structure of the rotifer communities differed in 
the two reservoirs. While the density of eupsammic rotifers observed in both reservoirs was high, 
significant differences were noted in the abundance of them. The dominant species were 
Cephalodella gibba, Cephalodella catellina and Lecane closterocerca. 

                                                           
1 Results of this paper were presented on a 5th International Symposium “Use of Algae for Monitoring 
Rivers” Cracow, 2-6 September 2003, Poland. 
2  igrajner@us.edu.pl 
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INTRODUCTION 
 

Psammon rotifers have been studied on the sandy beaches of lakes 
(Wiszniewski 1934 a, 1934 b, 1937, Myers 1936, Pennak 1940, Ruttner-Kolisko 
1953, Neel 1948, Evans 1984 Ejsmont-Karabin 1998, 2003, Bielańska-Grajner 
2001, Radwan and Bielańska-Grajner 2001), as well as on the beaches of rivers 
and streams where the abundance of rotifers species is higher (Neiswestnowa-
Shadina 1935, Evans 1984, Turner and Distler 1995, Turner 1996, Schmid-
Araya 1998, Ricci and Balsamo 2000).  

Pennak (1951) maintained that rotifer occurrence can be extremely 
abundant on lake beaches. Approximately 40 species (taxa) of rotifers occur in 
this environment. Wiszniewski (1937) identified the following structural groups 
of lake psammon rotifers: psammobionts - species occurring only in sand and 
rare in other habitats; psammophilic - species occurring in sand, periphyton and 
open waters; psammoxenic – rotifers that are accidental in sands. 

To date, no studies have been conducted on the psammic rotifers in the 
beaches of man-made reservoirs, including dam reservoirs. This was the 
impetus for undertaking the current studies on psammic rotifers in the beaches 
of dams situated in Upper Silesia. 
 
MATERIALS AND METHODS 
 

The rotifers were collected during spring, summer and autumn 2001 from 
sites at the Pławniowice Duże Dam Reservoir and in summer and autumn 2001 
from those at the Dzierżno Duże Reservoir. The collection methods were based 
on those described by Evans (1984) and Wiszniewski (1934b). Psammon 
samples were collected from three zones: euarenal – from the beach 1 m above 
the water line; hygroarenal – at the edge of the zone wetted by lake waves; 
hydroarenal – from the lake bottom 1 m below the water line. All of the samples 
were collected with a plastic corer 3.5 cm in diameter and 10 cm in length. Only 
two fractions, 0-1 cm and 1-2 cm sample depth, were analyzed. Ten samples 
were collected at each site, five each for qualitative and quantitative analysis. 
The quantitative samples were preserved in a mixture of formaldehyde and 
glycerol (ratio 3:1). The qualitative analysis was conducted on live rotifer 
species. 

The dam reservoir in Pławniowice Duże was created in 1974 by flooding 
the sand excavation site with a stream. This basin is a lowland dam reservoir, 
but its shape is not typical. It has a flattened bottom and a long water exchange 
period (about 2 years), which means that this reservoir also has some properties 
of a natural lake. It can be classified as an extremely limnic reservoir. It has a 
surface area of 250 ha and a maximum depth of 15 m.  
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Dzierżno Duże was created in 1964 in the same manner, i.e., a sand 
excavation site was flooded with waters from the Kłodnica River, which was 
contaminated with industrial and municipal sewage and slime coal. This 
reservoir works as a sediment trap for the Kłodnica River. Dzierżno Duże has a 
surface area of 620 ha and a maximum depth of 20 m. 

These results show that, in comparison with lake water, the interstitial water 
had a very low oxygen content, pH was lower and the content of phosphorous 
was higher (Table 1). 

 

RESULTS AND DISCUSSION 
 

A total of 30 taxa were noted in the reservoirs, with 26 in Pławniowice 
Duże and 17 in Dzierżno Duże (Table 2). The rotifers were classified according 
to ecological groups - psammobionts, psammophiles, psammoxens (Table 2). In 
Pławniowice Duże there were two species of psammobionts - Lecane 
psammophila and Trichocerca taurocephala, 14 species of psammophiles and 
ten of psammoxens. In Dzierżno Duże only one species, Trichocerca 
taurocephala, was classified as a psammobiont, 12 species were classified as 
psammophiles and four as psammoxens.  

The results differed from those obtained in some natural lakes where many 
more species of psammon rotifers were noted. Wiszniewski (1932) found 82 
species in Lake Wigry, Myers (1936) noted 145 species in lakes Lanape and 

 
Table 1 

 
Physical and chemical parameters of the reservoir water and the interstitial 
water on the beaches. 

Reservoirs Zone 
Temp.

(°C) 
pH 

O2 

(mg dm-3)

PO4 

(mg dm-3)

NO3 

(mg dm-3) 

hydroarenal 18 - 27 9.0 3 - 7.1 0 - 0.25 0 - 5 
Pławniowice Duże

euarenal 20 - 24 7.0 - 8.5 2.2 - 4.0 0.25 0 

       

hydroarenal 16 - 21 7.5 - 8.0 5 – 7.1 2 - 2.5 0 - 5 
Dzierżno Duże 

euarenal 17 - 23 7.5 4 - 4.5 >3 0 
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Table 2 

 
Alphabetical list of rotifers noted in the psammon of the investigated reservoirs. 
Ecological Species Type (EST): Pb − psammobiont, Pph − psammophil, Px − 
psammoxen. 
Taxa Pławniowice D. Dzierżno D. EST 

Adineta vaga (Davis)  + Pph 
Cephalodella auriculata (Műll.) +  Pph 
Cephalodella catellina (Műll.) + + Pph 
Cephalodella catellina (Műll.) ♂  +  
Cephalodella gibba (Ehrb.) + + Pph 
Cephalodella gibba (Ehrb.) ♂ +   
Cephalodella gracilis (Ehrb.) + + Pph 
Cephalodella ventripes (Dix.-Nutt.) + + Pph 
Cephalodella sterea (Gosse) +  Px 
Colurella adriatica Ehrb. +  Px 
Colurella colurus (Ehrb.) + + Pph 
Colurella hindenburgi Stein. +  Px 
Dicranophorus pronacis Harr. et Myers +  Px 
Encentrum arvicola Wulfert  + Pph 
Encentrum marinum (Dujard.)   Px 
Lecane closterocerca (Schm.) + + Pph 
Lecane levistyla (Olof.) ♂ +  Pph 
Lecane luna (Műll.) + + Px 
Lecane lunaris (Ehrb.) +  Pph 
Lecane psammophila Wiszn. + + Pb 
Lecane scutata Harr. et Myers + + Pph 
Lepadella patella (Műll.) + + Pph 
Lepadella patella  (Műll.) ♂ +   
Lindia pallida Harr. et Myers +  Pph 
Notommata cyrtopus Gosse + + Px 
Philodina acuticornis Wulfert + + Px 
Rotaria tridens (Montet) +  Px 
Trichocerca iernis (Gosse)  + Px 
Trichocerca intermedia Sten. +  Pph 
Trichocerca insignis (Herrick) +  Px 
Trichocerca taurocephala Hauer +  Pb 
Trichocerca tenuior (Gosse) +  Pph 
Trichocerca uncinata (Voigt) + + Pph 
Trichocerca weberi (Jenn.) + + Px 
 
 



 Preliminary investigations of psammon rotifers in two reservoirs 

www.oandhs.org  

 

41

Union (USA) and Neel (1948) identified 38 species in Lake Douglas (USA). 
However, Ejsmont-Karabin (2003) observed from 20 to 48 species of psammon 
rotifers in lakes with different trophic states, but only five species in the 
hypertrophic Lake Kocioł. In their work on the Włodawsko-Łęczyńskie 
Lakeland, Radwan et al. (2003) observed more psammon rotifer species in 
mesotrophic lakes (32) than in eutrophic and hypertrophic lakes (9 - 23 species). 
According to Schmid-Araya (1998), the most rotifer taxa are observed in 
flowing water, rivers and streams.  

The contribution of psammobiont species in natural lakes (Bielańska-
Grajner 2001, Radwan, Bielańska-Grajner 2001, Ejsmont-Karabin 2003) and 
rivers (Turner and Distler 1995) is much higher than it was in the studied 
reservoirs.   

The two reservoirs differed in both psammon rotifer community structure 
and rotifer abundance. In both reservoirs the highest number of rotifers was 
found in the eupsammon, while the lowest number was noted in the 
hydropsammon (Figures 1, 2).  

The highest number of psammon rotifers was observed in Dzierżno Duże 
(41 236 ind./dcm3 sand) in summer, while in Pławniowice Duże more were 
observed in fall. Hydroarenal rotifers were not observed in the bottom surface 
of the sand in Pławniowice Duże reservoir in summer and fall or in Dzierżno 
Duże in summer (Figures 1, 2). 

 

 

 
 
Fig. 1. Distribution of psammon rotifers in Pławniowice Duże Dam Reservoir 
(mean abundance by seasons and zones). 
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 The rotifer community structure of dominants in Pławniowice Duże was 

balanced, with three dominant species - Cephalodella gibba, Lecane 
closterocerca, Cephalodella catellina, and ten subdominant species - Lecane 
psammophyla, Philodina acuticornis, Lepadella patella, Trichocerca tenuior, 
Lecane levistyla, Trichocerca taurocephala, Lecane scutata, Colurella colurus, 
Cephalodella ventripes, Cephalodella auriculata (Fig. 3.). The remaining taxa 
were recedents. 

The rotifer community structure of dominants in Dzierżno Duże was 
unbalanced. One superdominant species, Cephalodella catellina, occurred. 
There were three species of subdominants - Cephalodella gracilis, Lecane 
closterocerca and Encentrum arvicola (Fig. 4), and the remainders were 
recedents.  

The rotifer community structure of dominants in the Pławniowice Duże 
Reservoir was similar to that observed in the natural lakes of the Great 
Masurian lakes (Ejsmont-Karabin 2003) and the Bytowskie lakes (Bielańska-
Grajner 2001). However, it differed completely in Dzierżno Duże. 

The Shannon-Weaver diversity index indicated that the community 
structure in both lakes studied was different. In the Pławniowice Duże Dam 
reservoir, the highest diversity index value was observed in the hydropsammon 
(2.47), with lower values in the eupsammon (2.02) and hygropsammon (1.84). 
In Dzierżno Duże Reservoir, the diversity index was very low in the 

 
 

Fig. 2 Distribution of psammon rotifers in Dzierżno Duże Dam Reservoir (mean 
abundance by seasons and zones). 
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hydropsammon (1.79), and even 
lower in the hygropsammon 
(0.45) and eupsammon (0.41). 

In conclusion, the psammon 
rotifer communities in the two 
dam reservoirs in Upper Silesia 
had their own particular 
structure. The community 
structure of psammon rotifers in 
Pławniowice Duże Reservoir 
was similar to that in eutrophic 
and hypertrophic natural lakes, 
while that in Dzierżno Duże 
Reservoir varied completely 
from the structure of psammon 
rotifers identified in other Polish 
lakes. 

SUMMARY 

The psammon rotifers in two 
dam reservoirs in Upper Silesia 
were studied. The quantitative 
and qualitative structures of the 
rotifers that inhibited the studied 
lakes were analyzed. There were 
more species in the Pławniowice 
Dam, but the number of rotifers 
was lower, and the community 
structure of dominants was 
balanced. In Dzierżno Duże, the 
number of rotifers species was 
lower, but the abundance of 
rotifers was higher and the 
structure of the rotifer 
community was unbalanced. The 
communities of psammon 
rotifers in Dzierżno Duże 
Reservoir differed from 
descriptions of those in natural 

 

 
 

Fig. 3. Percentage of dominant species 
from the total abundance of psammon in 
Pławniowice Duże (mean value of three 
zones): 4-Lecane psammophyla, 5 - Philodina 
acuticornis, 6 - Lepadella patella, 7 - Trichocerca 
tenuior, 8 - Lecane levistyla, 9 - Trichocerca 
taurocephala, 10 - Lecane scutata, 11 - Colurella
colurus, 12 - Cephalodella ventripes, 13 - Cephalodella 
auriculata, 14 – others 
 
 

 
 

Fig. 4. Percentage of dominant species 
from the total abundance of psammon in 
Dzierżno Duże (mean value of three 
zones): 2 - Cephalodella gracilis, 3 - Lecane 
closterocerca, 4 - Encentrum arvicola, 5- others. 
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lakes, while the community of psammon rotifers in Pławniowice Duże 
Reservoir was similar to those found in eutrophic and hypertrophic lakes. 

ACKNOWLEDGEMENTS 

This study was supported by the State Committee for Scientific Research, 
Grant No 3P04F 042 22. 

REFERENCES 

Bielańska-Grajner, I. 2001: The psammic rotifer structure in three Lobelian 
Polish lakes differing in pH. – Hydrobiologia 446/447: 149–153. 

Ejsmont-Karabin, J. 1998: Is sandy beach in lakes an ecotone? (Psammon 
Rotifera in lake Kuc). In: Radwan, S. (Eds.): Ekotony słodkowodne – 
struktura, rodzaje, funkcjonowanie. pp.43–49. English summary, UMCS 
Pub. Lublin, Poland. 

Ejsmont-Karabin, J. 2003. Rotifera of lake psammon: community structure 
versus trophic state of lake waters. Pol. J. Ecol. 51:5-35. 

Evans, W.1984: Seasonal abundances of psammic rotifers of a physically 
controlled stream.  – Hydrobiologia 108: 105–114. 

Myers, F. J. 1936: Psammolittoral rotifers of Lenape and Union Lakes, New 
Jersey. – Amer. Mus. Nov. 830: 1–22. 

Neel, J.K. 1948: A limnological investigation of the psammon in Douglas Lake, 
Michigan, with especial reference to shoal and shoreline dynamics. – Trans. 
Am. Micr. Soc. 67: 1–54. 

Neiswestnowa-Shadina, K. 1935: Zur Kenntnis des rheophilen Mikrobenthos. – 
Arch. Hydrobiol. 28: 555–582. 

Pennak, R.W. 1940: Ecology of the microscopic Metazoa inhabiting the sandy 
beaches of some Wisconsin lakes. – Ecol. Monogr. 10: 537 – 15. 

Pennak, R.W. 1951: Comparative ecology of the interstitial fauna of fresh-
water and marine beaches. – Année Biol. 27: 449–480. 

Radwan, S. and Bielańska-Grajner, I. 2001: Ecological structure of psammic 
rotifers in the ecotonal zone of Lake Piaseczno (eastern Poland). – 
Hydrobiologia 446/447: 221–227. 

Radwan, S., Bielańska-Grajner, I., Popiołek, B., Paleolog, A. 2003. Rotifer 
communities of ecotones in six trophically different lakes of Polesie 
Lubelskie Region (eastern Poland). Pol. J. Ecol. 51: 225-236. 

Ricci, C. and Balsamo, M. 2000: The biology and ecology of lotic rotifers and 
gastrotrichs. – Fresh. Biology 44: 15–28. 



 Preliminary investigations of psammon rotifers in two reservoirs 

www.oandhs.org  

 

45

Ruttner–Kolisko, A. 1953. Psammonstudien I. Das Psammon des Troneträsk in 
Schwedisch – Lappland. – Ősterr. Akad. Wiss. Math.-Nat. Kl. Sizungsber. I, 
162: 129–161. 

Schmid-Araya, J.M. 1998: Rotifers in interstitial sediments. – Hydrobiologia 
387/388: 231–240. 

Turner, P.N. and Distler, D.A. 1995: Notes on the Hyporheic Rotifera of the 
Ninnescah River, Kansas, USA. – Trans. Kans. Acad. Scien. 98: 92–101.  

Turner, P.N. 1996: Preliminary data on rotifers in the interstitial of the 
Ninnescah river, Kansas, USA. – Hydrobiologia 319: 179–184. 

Wiszniewski, J. 1934a: Les rotifères des rives sablonneuses du Lac Wigry. – 
Arch Hydrobiol. (Rybactwa Suwałki) 6: 86–99. 

Wiszniewski, J. 1934b: Recherches ècologiques sur le psammon. – Arch 
Hydrobiol. (Rybactwa Suwałki) 8: 149–271. 

Wiszniewski, J. 1937: Differenciation ècologiques des rotifères dans le 
psammon d'eaux Douces. – Ann. Mus. Zool. Pol. 12: 221–238. 

 
 
 
 
 



<<
  /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


