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First record of shanny Lipophrys pholis (Blenniidae) in Germany

Erstnachweis des Schans Lipophrys pholis (Blenniidae) für Deutschland
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Summary: In 2016 and 2017, adult and juvenile specimens of  Lipophrys pholis (family Blenniidae) were re-
corded in rocky tidepools of  Helgoland as a fi rst record for Germany. The species, which is more common 
in south-western areas of  the North Sea, shows tendencies to spread into the German Bight, which can be 
interpreted as an indication of  a climate-induced range expansion.
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Zusammenfassung: Im Felswatt von Helgoland wurden in den Jahren 2016 und 2017 adulte und juvenile 
Exemplare des Schans (Schleimlerche) Lipophrys pholis (Familie Blenniidae) als Erstnachweis für Deutschland 
in steinigen Gezeitentümpeln nachgewiesen. Die eher in südwestlichen Bereichen der Nordsee verbreitete 
Art zeigt Ausbreitungstendenzen in die Deutsche Bucht, was als Hinweis auf  eine klimabedingte Arealer-
weiterung gedeutet werden kann.
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1. Introduction

The shanny Lipophrys pholis is the most common 
of  the two blenny species (Bleniidae) found 
in the North Sea and is considered reason-
ably common there, mostly in British coastal 
waters. Diagnostic (in contrast to Parablennius 
gattorugine, the second blenny to be found in 
the North Sea) is the absence of  supra-orbital 
tentacles (not to be confused with the small 
tentacles at lower nasal openings occurring in 
L. pholis). The preferred habitat is shallow water 
of  rocky coasts, often in intertidal rock-pools, 
sometimes between algae (ZANDER 1986). Along 
the continental coastline of  the North Sea the 
distribution is much more uncommon because 
of  lower winter temperatures and lack of  the 
preferred rocky habitat (CAMPHUYSEN & HEN-
DERSON 2017). Up to now there have been no 
confi rmed records for German coastal waters or 
the German Exclusive Economic Zone (EEZ). 
Only FRICKE (1987, p. 116) mentioned the spe-
cies as “rare in the German North Sea; not in the 

Baltic Sea”, but without further details. In the 
“Red List of  Cyclostomes and Marine Fishes of  
the German Wadden Sea and North Sea Area” 
L. pholis is only listed as “non-endangered stray 
visitor” (FRICKE et al. 1995). In the current “Red 
List and Check List of  Established Fishes and 
Lampreys of  the Marine Waters of  Germany” 
the species is no longer included (THIEL et al. 
2013).

For the last two decades, however, CAMPHUY-
SEN & HENDERSON (2017) point to increasing 
occurrences from the Netherlands, initially 
mostly in the Dutch Delta area near dykes, 
but also further to the north, reaching the 
western Wadden Sea between 2008 and 2015. 
VAN BLEIJSWIJK et al. (2020) detected L. pholis 
by aquatic eDNA sampled in 2015 from the 
Marsdiep tidal inlet between the Dutch coastal 
North Sea and the western Wadden Sea south 
of  the island of  Texel. L. pholis was also detected 
in small numbers within a long-term monitoring 
programme (2010-2018) in the same area by 
means of  passive fi sh traps (POIESZ et al. 2020). 
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One record of  L. pholis is documented in a 
study about discarded fi sh species in the Dutch 
brown shrimp fi shery in the period 2009-2012 
(STEENBERGEN et al. 2015), but without spe-
cifying geographical data. For Danish coastal 
waters two records of  L. pholis are reported 
from the “key-fi shermen” project (2008-2010) 
referring to western Jutland (“Venø Bugt og 
Nissum Bredning”) and the Northern Kattegat 
(STØTTRUP et al. 2012). One more occurrence is 
documented from the Danish Wadden Sea west 
of  the isle of  Mandø (N 55.280643, E 8.606556) 
by NATURGUCKER.DE/ENJOYNATURE.NET (2013).

2. Observations and discussion

On the occasion of  an extension of  the “Fish 
Atlas of  Germany and Austria” to the marine 
fi shes of  Germany and the Trilateral Wadden 
Sea area (BRUNKEN & VATTERROTT 2019, 2021), 
two records from Helgoland have now become 
known, which are apparently the fi rst records 
of  Lipophrys pholis for Germany. During student 
internships at the Bremen University of  Ap-
plied Sciences and the University of  Cologne 
(G. SCHOOLMANN, pers. communication 2017), 
several specimens of L. pholis were found in the 
rocky tidal zone of  Helgoland (Fig. 1) on two 
consecutive years (Tab. 1) and documented by 

photos (Fig. 2). The identifi cation was made on 
site using FIVES (1986), ZANDER (1986), FRICKE 
(1987), MUUS & NIELSEN (1999) and RYLAND 
(2010). The identifi cation of  the specimens 
shown in the photos was also confi rmed by 
ZANDER (personal communication 04.03.2021).

The juveniles were caught at low tide in tidal 
pools located in the south western intertidal 
zone (a.k.a. “Kringel”, site B in Figure 1) of  
the Helgoland abrasion terrace. The location in 
the lower eulittoral is characterized by hard sub-
stratum and big boulders of  Bunter sandstone 
and debris. It is open to the sea and therefore 
exposed to waves and west winds. The biotope 
is dominated by barnacles (Semibalanus balano-
ides), periwinkles (Littorina spp.) and the macro 
algae Mastocarpus stellatus. The adults were found 
at low tide in rocky grooves in the sublittoral-
eulittoral boundary of  the northern tidal fl at 
(a.k.a. “Nordwatt” and “Nordost-Watt”, res-
pectively, site C in Figure 1). The Helgoland 
abrasion terrace there is a fl at, gently sloping 
area. It is much less exposed to wind and waves 
as it is sheltered by the cliff  and the northern 
mole. The substratum is mostly solid Bunter 
sandstone with grooves and ridges and scattered 
smaller boulders. The biotope is dominated by 
Littorina spp. and the macro algae Fucus serratus 
and, at the lower (sublittoral) levels, Laminaria 

Tab. 1: Occurrence data of  shanny Lipophrys pholis.
Tab. 1: Funddaten des Schans Lipophrys pholis.

Fig. 1: Finding places of  Lipophrys pholis and typical habitat. A Map Island Helgoland. B South-west fl at 
(“Kringel”). C Northern fl at (“Nordost-Watt”). Map adapted from OpenStreetMap.de [09.03.2021]. Habi tat 
photos: René SONNTAG.
Abb. 1: Fundorte von Lipophrys pholis und typisches Habitat. A Karte von Helgoland. B Südwest-Watt 
(sog. „Kringel“) . C „Nordost-Watt“. Kartengrundlage OpenStreetMap.de [09.03.2021]. Habitatfotos: René 
SONNTAG.
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Fig. 2: First records of  Lipophrys pholis from Helgoland. Juveniles from July 2016 (A, B) and adults from 
May 2017 (C, D). Photos: René SONNTAG (A), David WEBER (B), Gerhard SCHOOLMANN (C, D).
Abb. 2: Erste Nachweise von Lipophrys pholis für Deutschland (Helgoland). Jungfi sche vom Juli 2016 (A, B) 
und Adulte vom Mai 2017 (C, D). Fotos: René SONNTAG (A), David WEBER (B), Gerhard SCHOOLMANN (C, D).
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spp., also encrusting red algae are frequent. In 
the tidal pools, under rocks and in fi ssures and 
grooves a lot of  diverse decapods and small 
(juvenile) fi shes can also be found. More detailed 
descriptions of  both habitats and biotopes can 
be found for example in BARTSCH & TITTLEY 
(2004), REICHERT & BUCHHOLZ (2006) and 
SCROSATI et al. (2011).

The question of  whether or not L. pholis has 
always been an integral part of  the German 
fauna, at least for the Helgoland area, cannot 
be clarifi ed on the basis of  the current fi ndings. 
However, the species is explicitly not men tioned 
in older literature on the fi sh fauna of  Helgo-
land. Neither in HEINCKE (1894, p. 107: “Earlier 
statements about the occurrence of  a Blennius 
species at Helgoland always refer to Carelopims 
ascanii [Note: Synonym of  Chirolophis ascanii]”), 
nor in the checklist of  HARMS (1993). ZANDER 
reports intensive and frequent searches using 
landing nets in the rocky intertidal and dives in 
Helgoland’s outer harbour, but without being 
able to detect the species (personal communi-
cation, 05.03.21).

Finally, it can be assumed that the current fi n-
dings of  L. pholis show a climate-induced range 
expansion. The effects of  the gradual warming 
of  the North Sea on the fi sh fauna have been 
suffi ciently analysed and discussed by several 
authors (e.g. by DULVY et al. 200; SIMPSON et 
al. 2011; MONTERO-SERRA et al. 2015). Recent 
warming in the north-east Atlantic has caused 
distributional shifts in some fi sh species along 
latitudinal and depth gradient. Abundance of  
some small Lusitanian fl atfi sh species has in-
creased in the North Sea since 1970, indicating 
both a northward expansion and an increase in 
local density (VAN HAL et al. 2010). Abundance 
of  warm water species such as the snake pipefi sh, 
red mullet and gurnards has been increasing in the 
Northeast Atlantic in response to climate change 
(TER HOFSTEDE et al. 2010). It can therefore be 
assumed that L. pholis could become a permanent 
part of  the German marine fauna in the future. 
Occurrences can also be expected in other hard 
substrate-rich tidal habitats. The occurrence of  
this species should be given increased attention 
in fi sh fauna surveys.

Acknowledgements

We thank Gerhard SCHOOLMANN (University 
of  Cologne), who contributed the record and 
photos of  the adult specimens, and Claus Dieter 
ZANDER (University of  Hamburg), for securing 
the species identifi cation and valuable contribu-
tions to the discussion, and Jeremy HOOKWAY 
for the correction of  the English-language 
manuscript, and David WEBER for additional 
photos, and last but not least the former student 
group of  the International Degree Program-
me in Biomimetics at the City University of  
Applied Sciences Bremen (Niklas LEHMENSIECK, 
Anne-Kristin LENZ, Katharina MEYER, Sebastian 
MULOT, Nelly VON PUTTKAMER, Simon REICHEL, 
Myriam UHRHAN, Franziska WAHL and Timo 
WUNSCH) for spotting the juveniles.

Literature

BARTSCH, I., & I. TITTLEY. 2004. The rocky intertidal 
biotopes of  Helgoland: present and past. Helgo-
land Marine Research 58, 289-302.

BRUNKEN, H., & H.-R. VATTERROTT. 2019. Biodiversity 
Warehouse atlas software enables user-friendly fi sh 
distribution maps for the whole Trilateral Wadden 
Sea Area. International Conference SWIMWAYs: 
Understanding connectivity within the life cycles 
of  coastal fi sh 24.09.2019 to 26.09.2019, Hamburg. 
Digitally available at https://ogy.de/swimway.

BRUNKEN, H., & H.-R. VATTERROTT. 2021. Fish species 
atlas of  Germany and Austria. Digitally available 
at https://biodiv-atlas.de/fi sche/#!/home.

CAMPHUYSEN, K., & P.A. HENDERSON. 2017. North Sea 
fi sh and their remains. Royal Netherlands Institute 
for Sea Research & Pisces Conservation Limited, 
SZ ‘t Horntje (Texel).

DULVY, N.K., S.I. ROGERS, S. JENNINGS, V. STELZEN-
MÜLLER, S.R. DYE, & H.R. SKJOLDAL. 2008. Climate 
change and deepening of  the North Sea fi sh 
assemblage: a biotic indicator of  warming seas. 
Journal of  Applied Ecology 45(4), 1029-1039.

FIVES, J.M. 1986. Blenniidae of  the North Atlantic 
(revised). Fiches d’Identifi cation du Plancton 
172, 1-6.

FRICKE, R. 1987. Deutsche Meeresfi sche. Bestim-
mungsbuch. Deutscher Jugendbund für Natur-
beobachtung, Hamburg.

FRICKE, R., R. BERGHAHN, & T. NEUDECKER. 1995. 
Rote Liste der Rundmäuler und Meeresfi sche 



116

des deutschen Wattenmeer- und Nordseebe-
reichs (mit Anhängen: nicht gefährdete Arten). 
Schriftenreihe Landschaftspfl ege und Natur-
schutz 44, 101-113.

HARMS, J. 1993. Check list of  species (algae, inver-
tebrates and vertebrates) found in the vicinity 
of  the island of  Helgoland (North Sea, German 
Bight) – a review of  recent records. Helgoländer 
Meeresuntersuchungen 47(1), 1-34.

HEINCKE, F. 1894. Beiträge zur Meeresfauna von 
Helgoland. I. Die Fische Helgolands. Wissen-
schaftliche Meeresuntersuchungen. Abt. Helgo-
land 1, 99-120.

MONTERO-SERRA, I., M. EDWARDS, & M.J. GENNER. 
2015. Warming shelf  seas drive the subtropical-
ization of  European pelagic fi sh communities. 
Global Change Biology 21(1), 144-153.

MUUS, B.J., & J.G. NIELSEN. 1999. Die Meeresfi -
sche Europas in Nordsee, Ostsee und Atlantik. 
Franckh-Kosmos Verlags-GmbH & Co., Stuttgart.

NATURGUCKER.DE/ENJOYNATURE.NET. 2013. Occur-
rence dataset naturgucker.de-881468869 accessed 
via GBIF.org (06 March 2021) GBIF Occurrence. 
Download https://doi.org/10.15468/dl.2hsxew.

POIESZ, S.S., J.I. WITTE, & H.W. VAN DER VEER. 2020. 
Only a few key prey species fuel a temperate 
coastal fi sh food web. Marine Ecology Progress 
Series 653, 153-166.

REICHERT, K., & F. BUCHHOLZ. 2006. Changes in 
the macrozoobenthos of  the intertidal zone at 
Helgoland (German Bight, North Sea): a survey 
of  1984 repeated in 2002. Helgoland Marine 
Research 60, 213-223.

RYLAND, J.S. 2010. Fish (Subphylum Euchordata (Ver-
tebrata) Pisces), pp. 712-757. In: Handbook of  the 
Marine Fauna of  North-West Europe (HAYWARD, 
P.J., & J.S. RYLAND, eds). Oxford University Press.

SCROSATI, R.A., A.S. KNOX, N. VALDIVIA, & M. MOLIS. 
2011. Species richness and diversity across rocky 
intertidal elevation gradients in Helgoland: testing 
predictions from an environmental stress model. 
Helgoland Marine Research 65, 91-102.

SIMPSON, S.D., S. JENNINGS, M.P. JOHNSON, J.L. 
BLANCHARD, P.J. SCHÖN, D.W. SIMS, & M.J. GENNER. 
2011. Continental shelf-wide response of  a fi sh 

assemblage to rapid warming of  the sea. Current 
Biology 21(18), 1565-1570.

STEENBERGEN, J., J. ULLEWELT, M.A. MACHIELS, R.R. 
NIJMAN, K. PANTEN, & A.T.M. VAN HELMOND. 
2015. Discards sampling of  the Dutch and Ger-
man brown shrimp fi sheries in 2009-2012 (No. 
15.003). Centrum voor Visserijonderzoek (Centre 
for Fisheries Research), Ijmuiden.

STØTTRUP, J., C.R. SPARREVOHN, H. NICOLAJSEN, & 
L. KRISTENSEN. 2012. Registrering af  fangster i 
de danske kystområder med standardredskaber 
fra 2008-2010: Nøglefi skerrapporten for årene 
2008-2010. Charlottenlund: Institut for Akvatiske 
Ressourcer (DTU Aqua) Danmarks Tekniske 
Universitet. (DTU Aqua-rapport; Nr. 252-2012).

TER HOFSTEDE, R., J.G. HIDDINK, & A.D. RIJNSDORP. 
2010. Regional warming changes fi sh species rich-
ness in the eastern North Atlantic Ocean. Marine 
Ecology Progress Series 414, 1-9.

THIEL, R., H. WINKLER, U. BÖTTCHER, A. DÄNHARDT, 
R. FRICKE, M. GEORGE, M. KLOPPMANN, T. SCHAAR-
SCHMIDT, C. UBL, & R. VORBERG. 2013. Rote Liste 
und Gesamtartenliste der etablierten Fische und 
Neunaugen (Elasmobranchii, Actinopterygii & Pet-
romyzontida) der marinen Gewässer Deutschlands. 
Naturschutz und Biologische Vielfalt 70(2), 11-76.

VAN BLEIJSWIJK, J.D., J.C. ENGELMANN, L. KLUNDER, 
H.J. WITTE, J.I.WITTE, & H.W. VAN DER VEER. 2020. 
Analysis of  a coastal North Sea fi sh community: 
comparison of  aquatic environmental DNA 
concentrations to fi sh catches. Environmental 
DNA 2(4), 429-445.

VAN HAL, R., K. SMITS, & A.D. RIJNSDORP. 2010. How 
climate warming impacts the distribution and 
abundance of  two small fl atfi sh species in the 
North Sea. Journal of  Sea Research 64(1-2), 76-84.

ZANDER, C.D. 1986. Blenniidae, pp. 1096-1112. In: 
Fishes of  the North-eastern Atlantic and the 
Mediterranean (P.J.P WHITEHEAD, M.-L. BAUCHOT, 
J-C. HUREAU, J. NIELSEN, & E. TORTONESE, eds). 
UNESCO, Paris.

Received: 19.3.2021
Accepted: 10.04.2021
Published: 30.04.2021



<<
  /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


