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Abstract 

The study applied qualitative and quantitative phytoplankton analysis as a tool for 
determining algal community characteristics and identifying the directions and general trends of 
changes caused by the restoration of Lake Głęboczek through phosphorous inactivation before 
and during its application. 

The method applied in the studied lake aimed at reducing phosphorous availability through 
the chemical precipitation of its excess mineral forms in the water body and limiting their 
mobility in the bottom sediments. Restoration efforts led to shifts in the phytoplankton 
domination structure followed by the inhibition of blue-green algae development. In consequence, 
a significant decrease was recorded in the growth rate of the phytoplankton community.  
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INTRODUCTION 

Halting degradation processes in reservoirs is possible on condition that the 
causes of eutrophication and sources of pollution are eliminated; however, even 
then, the application of additional lake renewal or restoration methods is 
recommended (Lossow 1997, 1998; Klapper 2003). 

Progressing eutrophication as well as any attempt to inhibit its pace or 
eliminate its undesirable effects always impacts the structure and functioning of 
the particular components of freshwater ecosystems (McQueen et al. 1986, 
Currie 1990, Lau and Lane 2002). These changes have also a remarkable impact 
on algal associations (Reynolds 1984, 2000; Burchardt 1994). Shifts in 
phytoplankton composition and taxonomic structure as well as plankton growth 
rates indicate not only lake trophy or the pace of eutrophication in a reservoir 
but also the effectiveness of the applied method of lake protection or restoration 
(Padisák and Reynolds 1998, Bürgi and Stadelmann 2002).  

The aim of the current study was the perform qualitative and quantitative 
analyses of shifts in algal associations and to determine the main trends and 
directions of recorded changes induced by the application the phosphorous 
inactivation method in Lake Głęboczek. 

MATERIALS AND METHODS 

The studied site, Lake Głęboczek, is a relatively small (19.1 ha), shallow 
(maximal depth – 5.6 m, average depth – 3.3 m) reservoir located in northern 
Poland (Fig. 1) (Cieściński 1991). The lake is a strongly eutrophic water body 

 
 

Fig. 1. Location of sampling sites in Lake Głęboczek. 



 Changes in the phytoplankton community of a restored lake 

www.oandhs.org  

 

95

that is particularly susceptible to degradation and has been subjected to various 
restoration or renewal efforts (Goszczyński 2000). In the 2001-2003 period, the 
phosphorous inactivation method was applied twice in October 2001 and April 
2003 (Lossow et al. 2002, Łopata and Gawrońska 2006).  

The phytoplankton studies were conducted from spring 2001 to fall 2003 at 
two sites in three consecutive periods from May to October 2001, prior to 
restoration, from October 2001 to April 2003, following restoration stage one, 
and from May 2003 to October 2003, after restoration stage two. Samples were 
collected from the water column from the surface to a depth of 5 m with a 
Ruttner sampler and a plankton net. The initial qualitative phytoplankton 
analysis was performed on living material collected with the plankton net. 
Further qualitative and quantitative phytoplankton analyses were performed on 
fixed, condensed samples of biological material samples collected from the 
lake. Phytoplankton numbers were calculated with the drop method, and 
phytoplankton biomass was estimated by estimating cell volume and calculated 
as the product of phytoplankton number, the mean volume of particular taxa, 
and the mass density of individuals. Sample analyses were performed according 
to the methods by Starmach (1989). 

RESULTS 

Before restoration with the phosphorous inactivation method, the Lake 
Głęboczek  phytoplankton community was strongly dominated by a blue-green 
algae community with high species diversity and biomass. As early as in spring, 
Cyanobacteria constituted 60-70% of the overall phytoplankton biomass that 
exceeded 20 mg dm-3 (Figs. 2, 3). The dominating forms were species from the 
genera Planktothrix and Limnothrix and later also Microcystis, the development 
of which led to two fold increase in the total algal biomass. In summer, the 
cyanobacteria growth rate was still high so that even the abundant occurrence of 
Ceratium hirundinella did not limit their development (Table 1). 

No sooner than in fall, following stage one lake restoration, was the 
inhibition of cyanobacteria growth recorded. This resulted in a two fold 
decrease in phytoplankton biomass followed by a gradually decreasing share (in 
mass) of cyanobacteria in the community. Consequently, Bacillariophyceae was 
noted as the dominant plankton in spring, followed by the development of 
Chlorophyta that comprised up to 60% of the total biomass. This was the same 
value that was achieved by cyanobacteria in the previous year. The contribution 
of cyanobacteria to total biomass dropped to 12% in the present year, which was 
five times lower than that in spring 2001 (Fig. 2). In summer, Ceratium 
hirundinella (Pyrrophyta) took the prevailing role in the community. Its fast 
development and relatively high individual body weight caused a significant 
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Fig. 2. The share (%) of particular systematic groups in the total phytoplankton 
biomass in Lake Głęboczek. 

Fig. 3. The total phytoplankton biomass in Lake Głęboczek versus the biomass 
of the particular systematic groups. 
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increase in phytoplankton biomass (70 mg dm-3) while inhibiting cyanobacterial 
development and limiting the risk of their strong domination throughout that 
year (Fig. 3). In summer 2002, the blue-green algae biomass was more than ten 
fold lower than it had been in the same period in 2001. It remained unchanged 

Table 1 
 
The share (%) of dominating taxa in the total phytoplankton biomass (D) and 
their frequency (F) 

2001 2001 2002 2002 2003 2003 Taxa 
D (%) F (%) D (%) F (%) D (%) F (%) 

             
 Cyanobacteria             
 Aphanocapsa incerta (Lemm). Cronb.& Kom.     1.9 16.7     
 Anabaena flos-aquae (Lyngb.) Breb. 1.3 33.3         
 Limnothrix planctonica (Wołosz.) Meff. 1.8 50.0         
 Limnothtrix redekei (Van Goor) Meff. 1.1 33.3     10.2 83.3 
 Microcystis aeruginosa Kütz. 13.7 83.3 3.7 66.7 21.8 50.0 
 Microcystis wesenbergii (Kom.) Kom.in Kondrat. 2.3 50.0         
 Microcystis viridis (A. Br.) Lemm. 1.7 33.3         
 Pseudanabaena limnetica Lemm. 1.2 50.0         
 Planktothrix agardhii (Gom.) Anagn.& Kom. 31.1 100.0 4.1 66.7 15.1 83.3 
 Woronichinia compacta (Lemm.) Kom.& Hind. 2.2 33.3         
 Woronichinia naegeliana (Unger) Elen. 4.0 33.3 0.9 33.3     
             
 Euglenophyta             
 Trachelomonas spp. 1.9 50.0 1.2 33.3     

            
 Pyrrophyta             
 Ceratium hirundinella (O. F. Müll.) Duj.  6.5 33.3 46.2 66.7 11.9 33.3 
             
 Chrysophyta             
 Bacillariophyceae             
 Asterionella formosa Hass.      9.2 66.7 3.1 16.7 
 Aulacoseira granulata (Ehr.) Sim.  5.5 50.0 5.1 33.3 9.2 50.0 
 Aulacoseira islandica (O.Müll) Sim. 2.5 50.0 2.3 16.7 1.1 16.7 
 Fragilaria capucina Desm.             
 Fragilaria ulna var. acus (Kütz.) Lange-Bert. 3.0 50.0 2.1 33.3 4.9 33.3 
             
 Chlorophyta             
 Closterium limneticum Lemm.     2.1 16.7     
 Pediastrum boryanum (Turp.) Meneg. 1.8 50.0 1.7 33.3 1.7 33.3 
 Pediastrum duplex Meyen  1.2 50.0 1.2 33.3 1.2 33.3 
 Phacotus lenticularis (Ehr.) Stein  2.0 33.3 1.5 16.7     
 Scenedesmus spp 1.0 16.7 1.2 16.7 0.9 33.3 
 Sphaerocystis planctonica (Kors.) Bourr.     0.8 16.7     
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until the following spring when stage two of lake restoration began. One of the 
results of repeated restoration efforts was the continued significant inhibition of 
phytoplankton development. Despite the fact that some cyanobacteria taxa 
dominated even in the spring and Ceratium hirundinella again took the 
prevailing role in the community in summer, the intensity of phytoplankton 
growth was remarkably lower than in 2002 (Table 1). The overall algal biomass 
reached barely 17 mg dm-3 in 2003, which was four fold lower than the 
respective value recorded in 2002 and almost 70% lower than the phytoplankton 
biomass recorded in the period prior to lake restoration with the phosphorous 
inactivation method (Fig. 3). 

DISCUSSION 

The effects of restoration or other efforts aimed at improving water quality 
result from changes either in the physicochemical parameters of or biocenotic 
relations in a functioning ecosystem. Despite the fact that a particular method is 
designed to improve selected parameters, the results obtained modify the 
direction of the overall processes occurring in lakes (Lammens 1999, Bürgi and 
Stadelmann 2002, Mathes et al. 2003). 

The restoration attempts applied in the 2001-2003 period in Lake 
Głęboczek were aimed at inactivating the phosphorus in the ecosystem. Some 
changes were also noted in other abiotic parameters (Lossow et al. 2002, Łopata 
2005, Łopata and Gawrońska 2006). Consequently, phytoplankton composition, 
taxonomic structure, and dynamics underwent modifications. Prior to 
restoration, cyanobacteria dominated strongly, which is typical of lakes with a 
high trophic status (Reynolds 2000), and they often constituted more than 50% 
of total plankton and occurred in the community from early spring to late fall. 
Their development formed an overall dynamics pattern of total algal biomass 
that exceeded 7-8 mg dm-3 a few times, which is the value regarded as the 
boundary for eutrophic lakes (Spodniewska 1978, 1979). The application of the 
phosphorous inactivation method that results in the elimination of reactive 
phosphorous, which is the fundamental nutrient that stimulates phytoplankton 
growth (Schindler 1978, Zdanowski 1982), and, thus, it directly affected the 
development of the algal community. In Lake Głęboczek, the limitation of 
phytoplankton growth resulted in a more than two fold decrease in biomass after 
first stage restoration, and a three fold algal biomass reduction after the second 
stage. The inhibition of phytoplankton development during restoration with 
phosphorus inactivation usually progresses gradually and is accompanied by 
simultaneous shifts in the phytoplankton domination structure (Perakis et al. 
1995; Padisák, Reynolds 1998). In Lake Głęboczek, the common, abundant 
cyanobacteria community was slowly replaced by other algal groups. 
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Pyrrophyta, with the dominant Ceratium hirundinella, periodically took the 
leading role; this is often recorded in lakes with a very high trophic status 
(Reynolds 1984, Burchardt 1994). The domination of Eratium hirundinella in 
Lake Głęboczek was also recorded previously, before restoration, but was 
accompanied by the abundant development of cyanobacteria, mainly that from 
the genus Microcystis (Wiśniewska and Skałecki 2001). The elimination of 
cyanobacteria from the community might have resulted from the fact that they 
prefer a low N/P ratio (Shapiro 1990, Lafforgue et al. 1995) since one of the 
effects of phosphorous inactivation was a decrease in the available phosphorous 
form in the lake (Marsden 1989) followed by changes in its ratio to nitrogen 
content (Łopata 2005). The elimination of cyanobacteria progressed gradually 
due to their lower half-saturation constants for phosphorous uptake (Saphiro 
1990) and higher phosphatase activity (Giraudet et al. 1997), which renders this 
group capable of efficiently mineralizing organic phosphorous, a product of 
their own metabolism or that of competitive algal groups or zooplankton (Elser 
et al. 1987). Consequently, cyanobacteria can better secure higher amounts of 
total phosphorous for their own needs and maintain them at constant levels than 
can other algae (Jensen and Andersen 1992). This ensures that they can develop 
even in unfavorable, phosphorous-limited conditions. However, this strategy did 
not succeed during the process of phosphorous inactivation in Lake Głęboczek 
where blue-green algae failed to hold the dominant position.  

The method applied to limit reactive phosphorous content through the 
chemical precipitation of excess of mineral phosphorous and its stabilization in 
bottom sediments led to shifts in the domination structure of the algal 
community and the inhibition of blue-green algae growth that finally resulted in 
a significant drop in phytoplankton development. The changes might indicate 
the decreasing trophic state of the lake that can only be maintained if 
phosphorous content limits phytoplankton growth. Therefore, it is necessary to 
monitor the lake periodically to ensure that the results achieved are stable and to 
not overlook the potential need for further lake restoration.  

REFERENCES 

Burchardt L., 1984, Bioindication in a lake ecosystem assessment. [in:] Burchardt L. (ed) Theory 
and practices in ecological studies. Idee Ekol., 4, 3: 71-76 (in Polish) 

Bürgi H., Stadelmann P., 2002, Change of phytoplankton composition and biodiversity in Lake 
Sempach before and during restoration, Hydrobiol., 469: 33-48 

Cieściński J., 1991, The selection of optimal Lake Głęboczek restoration methods that is 
characterized  by agricultural and urban land use of a basin, PhD thesis, ATR Bydgoszcz, 
Typescript, (in Polish) 

Currie D. J., 1990, Large-scale variability and interactions among phytoplankton, 
bacterioplankton and phosphorus, Limnol. Oceanogr., 35, 7: 1437-55 

Elser J., Goff J. C., Mackay N. A., St-Amand A. L., Elser M. M., Carpenter S. R., 1987, Species 



 B. Jaworska, H. Gawrońska, M. Łopata 

Copyright© by Institute of Oceanography, University of Gdańsk, Poland 

 

100

specific algal responses to zooplankton: experimental and field observations in three 
nutrient limited lakes, J. Plank. Res., 9, 4: 699-17 

Giraudet H., Berthon J.-L., Buisson B., 1997, A comparison of the daily alkaline phosphatase 
activity of a cyanobacterium (Microcystis aeruginosa) and a diatom (Synedra capitata), 
Biochem., 320: 451-58 

Goszczyński J., 2000, The changes in Lake Głęboczek water quality, The IV Internation. Congres 
of Tech. Scien. - Protection and restoration of lakes, Przysiek, pp. 191-97 (in Polish) 

Lau S. S. S., Lane S. N., 2002, Biological and chemical factors influencing shallow lake 
eutrophication: a long-term study, Scien. of Tot. Environ., 288: 167-81 

Jensen H.S., Andersen F. O., 1992, Impact of nitrate and blue-green abundance on phosphorus 
cycling between sediment and water in two eutrophic lakes, Verh. Internat. Verein. Limnol., 
24: 654-71 

Klapper H. 2003, Technologies for lake restoration, J. Limnol., 62(1): 73-90 
Lafforgue M. Szeligiewicz W., Devaux J., Poulin M., 1995, Selective mechanisms controlling 

algal succession in Aydat Lake, Wat. Sci.Tech., 4: 117-27 
Lemmens E. H. R. R., 1999, The central role of fish in lake restoration and management, 

Hydrobiol., 395/396: 191-98 
Lossow K., 1997, Lake renewal, Ekoprofit., 5, 10:11-15 (in Polish) 
Lossow K., 1998, Protection and restorations of lakes – theory and practices, [in:] Kraska M. 

(ed) Biodiversity in water ecosystems, Idee Ekol., Ser. Szkice, 13, 7: 55-70 (in Polish) 
Lossow K., Gawrońska H., Łopata M., 2002, Preliminary restoration results of Lake Głęboczek 

in Tuchola by phosphorus inactivation with polyaluminium chloride (PAX), Limnol. Rev., 2: 
265-73 

Łopata M., Gawrońska H., 2006, Effectiveness of the polymictic Lake Głęboczek in Tuchola 
restoration by the phosphorus inactivation method, Pol. J. Nat. Sci., 21(2) 859-70 

Marsden M. W., 1989, Lake restoration by reducing external phosphorus loading: the influence 
of sediment phosphorus release, Freshwat. Biol., 21: 139-62 

Mathes J., Korczynski I., Müller J., 2003, Shallow lakes in north-east Germany: trophic situation 
and restoration programmes, Hydrobiol., 506(1): 797-02 

McQueen D. J., Post R., Mills W. L., 1986, Trophic relationships in freshwater pelagic 
ecosystems, Can. J. Fish. Aquat. Sci., 43: 1571-81 

Padisák J., Reynolds C.S., 1998, Selection of phytoplankton associations in Lake Balaton, 
Hungary, in response to eutrophication and restoration measures, with special reference to 
the cyanoprokaryotes, Hydrobiol., 384: 41-53 

Perakis S. S., Welch E. B., Jacoby J. M., 1995, Sediment-to-water blue-green algal recruitment in 
response to alum and environmental factors, Hydrobiol., 318: 165-77 

Reynolds C. S. 1984, The ecology of freshwater phytoplankton, Studies in Ecology, University 
Press, Cambridge, pp. 384  

Reynolds C. S., 2000, Phytoplankton designer – or how to predict compositional responses to 
trophic-state change, Hydrobiol., 424: 123-32 

Reynolds C. S. , Huszar V., Kruk C., Naselli-Flores L., Melo S., 2002, Towards a functional 
classification of the freshwater phytoplankton, J. Plankton Research, 24, 5: 417-28 

Schindler D. W., 1977, Evolution of phosphorus limitation concept in lakes, Science, 195: 260-62 
Shapiro J., 1990, Current beliefs regarding dominance by blue-greens: The case for the 

importance of CO2 and pH, Verh. Internat. Verein. Limnol., 24: 38-54 
Spodniewska I., 1978, Phytoplankton as the indicator of lake eutrophication. I. Summer situation 

in 34 Masurian Lakes in 1973, Ekol. pol., 26: 53-70 
Spodniewska I., 1979, Phytoplankton as the indicator of lake eutrophication. II. Summer situation 

in 25 Masurian Lakes in 1976, Ekol. pol., 27: 481-96 
Starmach K., 1989, Freshwater phytoplankton. Study methods, key to freshwater species of 



 Changes in the phytoplankton community of a restored lake 

www.oandhs.org  

 

101 

Central Europe, PWN, Warszawa-Kraków, pp. 496  
Wiśniewska M., Skałecki T., 2001, The phytoplankton of Lake Głęboczek (near Tuchola) versus 

environmental conditions, [in]: Natural studies of selected environment types in the Eastern 
part of the Tucholskie Forests, (ed) Wiśniewska M, Stachowiak M., Cieściński J., Wyd. FIL, 
AT-R, Bydgoszcz, pp. 28-35 (in Polish) 

Zdanowski B., 1982, Variability of nitrogen and phosphorus contents and lake eutrophication, 
Pol. Arch. Hydrobiol., 29, 3-4: 541-97 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


