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Abstract: Lechaion, the harbour of ancient Corinth, is situated at the south-eastern extension of the Gulf of Corinth (Peloponnese, 
Greece). Due to extensive fault systems dominating the gulf, seismic activity is frequent and often related to landslides or 
submarine mass movements. Thus, the study area is highly exposed to tsunami hazard. By means of geo-scientific studies 
comprising geomorphological, sedimentological and geophysical methods, evidence of multiple palaeotsunami impact was 
encountered at the Lechaion harbour site and the surrounding coastal area. The detected tsunami signatures include 
allochthonous marine sediments intersecting quiescent harbour deposits, extensive units of tsunamigenic beachrock and geo-
archaeological destruction layers. Our results suggest that the harbour at Lechaion was finally destroyed in the 6th century AD by 
strong tsunami impact. 
 
Key words: Palaeotsunami, beachrock, ancient harbours, Lechaion 
 
 
INTRODUCTION 
 
Situated in the eastern Mediterranean, the Gulf of 
Corinth belongs to one of the seismically most active 
regions in the world. Due to ongoing continental 
rifting with high extension rates up to 16 mm/yr, this 
half-graben structure is surrounded by active on-
shore and submarine faults (Papazachos & Dimitriu 
1991; Sachpazi et al., 2003; Avallone et al., 2004). 
Strong earthquakes, often accompanied by 
coseismic displacement of the seafloor and/or 
inducing submarine slides are therefore common 
throughout the gulf. Water depths of maximum 900 
m, steep submarine slopes and a narrow shelf 
additionally enhance the potential of strong tsunamis 
(Hasiotis et al., 2002; Stefatos et al., 2006). 
Accordingly, numerous tsunami catalogues for the 
Mediterranean and especially for Greece report on 
historical tsunami events that occurred within the Gulf 
of Corinth (Soloviev et al., 2000; Papadopoulos, 
2003; Ambrasey & Synolakis, 2010). Solely for the 
20th century, six tsunamis have been recorded; the 
most destructive occurred near Aeghio in 1963 
(Papadopoulos, 2003).  
 
The main objectives of our study were to (i) detect 
allochthonous high-energy event layers within the 
sedimentary record of the harbour basin at Lechaion 
and (ii) to reconstruct the late-Holocene coastal 
evolution of the study area. 
 
 
 
 

LECHAION – THE ANCIENT HARBOUR OF 
CORINTH 
 
Lechaion, the western harbour of ancient Corinth, is 
situated at the Isthmus of Corinth, which connects 
the Peloponnese with mainland Greece. The harbour 
was most probably founded around 600 BC when the 
Corinthians expanded their military and trading 
activities (Stiros et al., 1996). According to ancient 
sources, Lechaion served as a naval base from the 
4th century BC and was connected to the city of 
Corinth by a harbour road protected by strong walls 
(Xen. Hell. 4.4.6-8 after Brownson, 1918). With the 
devastation of Corinth in 146 BC, Lechaion was 
abandoned but re-activated under Roman supremacy 
in 44 BC. In Roman times, the harbour underwent 
different phases of reconstruction and mainly served 
as trading base (Strab. Geogr. 8.6.20-23 after 
Hamilton & Falconer, 1903). The final abandonment 
of Roman Lechaion is reported to be associated with 
the destruction of ancient Corinth by a series of 
strong earthquakes in 521 or 551 AD. Though 
occasionally re-used in medieval times, the harbour 
never regained its former importance (Rothaus, 
1995). 
 
Today, certain harbour installations are still visible, 
including two outer moles, an entrance channel 
leading to an elongated inner harbour basin and the 
remains of an ancient quay wall (Paris, 1915). The 
present day topography is dominated by large 
mounds of sediments dredged from the harbour 
basin (Fig. 1). Between the inner harbour basin and 
the present beach the remains of an early Christian 
basilica, dating to the late 5th century AD, were 
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excavated. The basilica, 186 m long, represents the 
largest from this period and was completely 
destroyed by the 521 or 551 AD earthquake series 
(Krautheimer, 1989; Rothaus, 1995). 

 
 
TSUNAMI IMPACT AT THE LECHAION HARBOUR 
SITE 
 
Sedimentary evidence from the harbour basin  
As previous studies show, tsunami impact may be 
documented by layers of allochthonous coarse-
grained sediment intersecting quiescent near-shore 
deposits (Vött et al. 2009). Low-energy environments 
such as harbour basins therefore represent excellent 
geological archives for palaeotsunami research.  
 
Sedimentological, geochemical and micropalaeonto-
logical studies were carried out at the Lechaion 
harbour site (see Fig. 1 for location of vibracores). 
The local stratigraphy comprises shallow marine 
(pre-harbour) deposits overlain by harbour-related, 
quiescent lagoonal sediments followed by limnic to 
terrestrial deposits accumulated when the harbour 
was already out of use (Fig. 2). The stratigraphical 
record of all vibracores is repeatedly interrupted by 
layers of allochthonous coarse-grained sediment and 
shell debris, partly characterized by fining upward 
sequences. These ex situ-layers extend up to 450 m 
inland. Erosional unconformities at the base (Fig. 2b) 
and immediately re-established quiescent conditions 
on top of the event layers indicate short term high-
energy interference of the Lechaion harbour site.  

           
 

 
 
Fig. 1: (a) Location of study area in Greece. (b) 
Overview of the Corinthia. Red box indicates harbour 
site of Lechaion, red dashes indicate beachrock. (c) 
Map of the Lechaion harbour basin and adjacent area. 
Vibracores LEC 1-3 are indicated by red dots, ERT-
measurements by red dashed lines and GRP-
measurements by white lines (maps modified after 
Google Earth images, 2009). 

 
 
Fig. 2: (a) Vibracore LEC 2 (N 37° 55’ 58.6 E 22° 53’ 
03.5’’, -0.04 m a.s.l.) was drilled in the central 
Lechaion harbour basin. Here, two coarse-grained 
tsunami layers were found, intersecting the 
autochthonous, predominantly shallow-marine to 
lagoonal facies. Youngest tsunami deposit as 
encountered in core LEC 3 and covering early 
Christian basilica is dredged at site LEC 2 (see Δ). 
14C-samples are marked by *. (b) Detailed view of the 
younger event layer. The quiescent harbour 
environment was abruptly covered by allochthonous 
high-energy deposits (Photo by T. Willershäuser, 
2010).  

The event-stratigraphical correlation of all vibracore 
profiles reveals three distinct tsunami layers. The 
geochronological framework is based on radiocarbon 
dating and age determination of diagnostic ceramic 
fragments. Tsunamigenic impact could be time-
bracketed by radiocarbon dating to around 760 cal 
BC and 50 cal AD and to the 6th century AD by 
geoarchaeological findings. The youngest event 
correlates to the geoarchaeological destruction layer 
presented below. 
 
Geoarchaeological destruction layers 
Large sediment mounds adjacent to the inner 
harbour basin are generally referred to as natural 
dunes or sediments obtained from dredging activity 
(Frazer, 1965; Rothaus, 1995; Stiros, 1996). They 
consist of sand and gravel, intermingled with 
numerous ceramic fragments and marine 
macrofossils. The sediment composition and grain 
size distribution thus exclude natural dune formation. 
However, gravel is also completely atypical for the 
siltation of a quiescent harbour basin environment 
(Marriner & Morhange 2007). According to their grain 
size, the sediments provide evidence of high-energy 
influence. Incorporating marine as well as 
terrigeneous material, they indicate strong 
tsunamigenic inundation and backflow affecting the 
coastal plain at Lechaion. Since associated to 
dredging activities, the mounds therefore document 
tsunami influence burying the Lechaion harbour 
basin. 
 
Widespread burial of the harbour site by high-energy 
influence must also be assumed regarding the ruins 
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of the 5th century AD Christian basilica. The entire 
foundation like the adjacent area is completely 
covered by an up to 2 m thick sediment layer. The 
surrounding topography as well as the sediment 
composition, however, exclude a colluvial, fluvial or 
mass denudative burial of the site. The deposits are 
also not related to the archaeological excavation of 
the site. A former door lintel used as a threshold after 
the destruction of the church attests that the entrance 
level was already elevated during historic times. 
Made up of a sandy matrix incorporating abundant 
gravel, numerous ceramic fragments and marine 
macrofossils, the high-energy sediment layer again 
reflects tsunami backflow. 
 

 
 
Several earth resistivity transects were carried out 
around the ancient harbour basin (Fig. 1c). They 
revealed a sharp boundary between the alloch-
thonous high-energy deposits and the underlying 
autochthonous fine-grained harbour sediments as 
well as a clear thinning landward of the event layer 
up to 450 m inland. Furthermore, ground penetrating 
radar profiles (Fig. 1c) revealed channel-like 
structures at their base. Orientated perpendicular 
towards the coastline, these incised channels 
indicate strong linear erosion in land-/seaward 
direction. Similar structures, created by strong 
backflow processes, were observed along the 
Chilean coast after the February 2010 Chile tsunami 
(Bahlburg & Spiske 2010).  
 
In a summary view, our results give evidence for the 
influence of tsunami impact on the Lechaion harbour. 
According to Rothaus (1995), only few ceramic 
fragments younger than late Roman to early 
Byzantine times were found in the vicinity of the 
harbour basin and basilica. Thus, we consider 
tsunami landfall in the 6th century AD as the most 

probable cause for the final destruction and 
abandonment of the harbour.  
 
Beachrock as indicator for tsunami impact 
Along the Corinthian coastline, extensive beachrock 
formations dominate the present coastal 
geomorphology. As recently described by Vött et al. 
(2010), beachrock deposits may be of tsunamigenic 
origin. At the Corinth Canal at a distance of 7 km 
from Lechaion, the beachrock complex extends up to 
300 m inland (Fig. 4a), while the maximum extension 
of the recent beach is less than 25 m. The deposits 
show a clearly laminated structure with multiple fining 
upward sequences reaching from gravel to fine sand. 
The inner structure reveals a landward orientated 
imbrication of the gravel components (Fig. 4b) 
documenting landward flow dynamics as may be 
induced during tsunami inundation. According to their 
sedimentary structure, these beachrock deposits 
must not automatically be regarded as lithified beach 
but may rather represent calcified tsunamigenic 
deposits (for further discussion see Vött et al. 2010). 
The “diolkos”, an ancient slipway across the Isthmus 
of Corinth, is partly covered by beachrock; used until 
the early 1st century AD, the diolkos represents a 
terminus post quem for the tsunamigenic impact. 

 
 
Fig. 3: (a) Excavated remains of the 5th century AD 
Christian basilica erected to the north of the former 
harbour basin. (b) The present day ground surface 
overtops the basilica’s original ground level by up to 2 
m (in photo: ca. 1.2 m). (c) The sedimentary cover 
consists of sand and gravel with abundant ceramic 
fragments and marine shell debris.

 

 
 

 
 
Fig. 4: (a) Extensive beachrock deposits at the 
Corinth Canal. (b) The internal structure shows a 
fining upward sequence as well as imbricated pieces 
of gravel.

CONCLUSION 
 
Based on our studies, multiple tsunami impact was 
determined for the Lechaion harbour site and 
adjacent coastal areas. At least three distinct event 
layers were identified, the youngest and obviously 
most destructive event dating to the 6th century AD.  
 
The spatial distribution and geomorphological 
variability of the encountered tsunami deposits 
require an event-stratigraphical approach to 
understand and reconstruct the chronology of events. 
Based on the combination of historical accounts with 
geomorphological, sedimentological, geophysical and 
geoarchaeological data we conclude that the ancient 
harbour of Lechaion, though influenced by tsunamis 
before, was finally destroyed by tsunami impact, 
most probably triggered during the 521 or 551 AD 
earthquake series. The present day topography of 
the harbour site is due to a latter re-activation of the 
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harbour in medieval or pre-modern times and thus 
only partly represents the ancient Corinthian harbour. 
 
Acknowledgement: We acknowledge funding of the 
project by the German Research Foundation, DFG (Bonn, 
Gz. VO 938/3-1). Sincere thanks are due to the 37th 
Ephorate of Prehistoric and Classical Antiquities, Corinth, 
for support during field work and discussion. 
 
 
References 
 
Ambrasey, N. & C. Synolakis, (2010). Tsunami catalogs for 

the eastern Mediterranean, revisited. Journal of 
Earthquake Engineering 14, 309-330. 

Avallone, A., P. Briole, A.M. Agatza-Balodimou, H. Billiris, 
O. Charade, C. Mitsakaki, A. Nercessian, K. Papazissi, 
D. Paradissis & G. Veis, (2004). Analysis of eleven years 
of deformation measured by GPS in the Corinth Rift 
Laboratory area. Competes Rendus Geosciences 336 (4-
5), 301-311. 

Bahlburg, H. & M. Spiske, (2010). The February 27, 2010 
Chile Tsunami. Sedimentology of runup and backflow 
deposits at Isla Mocha. American Geophysical Union, 
Abstract #OS42B-06. 

Brownson, C.L. (ed.), (1918). Xenophon, Hellenica. Harvard 
University Press. Cambridge. 

Frazer, J.G., (1965). Pausanias’s description of Greece. 
Biblo and Tannen. New York. 652 p. 

Hamilton, H.C. & W. Falconer, (1903). The Geography of 
Strabo. George Bell & Sons. London.  

Hasiotis, T., G. Papatheodorou, G. Bouckovalas, C. Corbau 
& G. Ferentinos, (2002). Earthquake-induced coastal 
sediment instabilities in the western Gulf of Corinth, 
Greece. Marine Geology 186, 319-335. 

Krautheimer, R., (1989). Early Christian and Byzantine 
Architecture. Penguin Books. London. 556 p. 

Marriner, N. & C. Morhange, (2007). Geoscience of ancient 
Mediterranean harbours. Eart-Science Reviews 80, 137-
194. 

Papadopoulos, G.A., (2003). Tsunami hazard in the eastern 
Mediterranean: strong earthquakes and tsunamis in the 
Corinth Gulf, Central Greece. Natural Hazards 29, 437-
464. 

Papazachos, B.C. & P.P. Dimitriu, (1991). Tsunamis in and 
near Greece and their relation to the earthquake focal 
mechanism. Natural Hazards 4, 161-170. 

Paris, J., (1915). Contributions à l’étude des portes antiques 
du mond grec. Notes sur Lechaion. Bulletin de 
Correspondance Hellénique 39 (1), 5-16. 

Rothaus, R., (1995). Lechaion, western port of Corinth: a 
preliminary archaeology and history. Oxford Journal of 
Archaeology 14 (3), 293-306. 

Sachpazi, M., C. Clément, M. Laigle, A. Hirn & N. Roussos, 
(2003). Rift structure, evolution, and earthquakes in the 
Gulf of corinth, from reflection seismic images. Earth and 
Planetary Science Letters 216, 243-257. 

Soloviev, S.L., O.N. Solovieva, C.N. Go, K.S. Kim & N.A. 
Shchetnikov, (2000). Tsunamis in the Mediterranean Sea 
2000 BC – 2000 AD. Kluwer Academic Publishers. 
Dordrecht. 237 p. 

Stefatos, A., M. Charalambakis, G. Papatheodorou & G. 
Ferentinos, (2006). Tsunamigenic sources in an antive 
European half-graben (Gulf of Corinth, Central Greece). 
Marine Geology 232, 35-47. 

Stiros, S., P. Pirazolli, R. Rothaus, S. Papageorgiou, J. 
Laborel & M. Arnold, (1996). On the date of construction 
of Lechaion, western harbor of Ancient Corinth, Greece. 
Geoarchaeology: An International Journal 11 (3), 251-
263. 

Vött, A., H. Brückner, S.M. May, D. Sakellariou, O. Nelle, F. 
Lang, V. Kapsimalis, S. Jahns, R. Herd, M. Handl & I. 
Fountoulis, (2009). The Lake Voulkaria (Akarnania, NW 

Greece) palaeoenvironmental archive – a sediment trap 
for multiple tsunami impact since the mid-Holocene. 
Zeitschrift für Geomorphologie N.F., Suppl. Issue 53 (1), 
1-37. 

Vött, A., G. Bareth, H. Brückner, C. Curdt, I. Fountoulis, R. 
Grapmayer, H. Hadler, D. Hoffmeister, N. Klasen, F. 
Lang, P. Masberg, S.M. May, K. Ntageretzis, D. 
Sakellariou & T. Willershäuser, (2010). Beachrock-type 
calcarenitic tsunamites along the shores of the eastern 
Ionian Sea (western Greece) – case studies from 
Akarnania, the Ionian Islands and the western 
Peloponnese. Zeitschrift für Geomorphologie N.F., Suppl. 
Issue 54 (3), 1-50. 

 

View publication statsView publication stats

https://www.researchgate.net/publication/267209897


<<
  /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


