


Edited by Sanna Lipkin and Krista Vajanto

FOCUS ON ARCHAEOLOGICAL TEXTILES
Multidisciplinary Approaches



  Monographs of the Archaeological Society of Finland 3

  Published by the Archaeological Society of Finland
  

  Series 
  
  Editor-in-Chief:
  Docent, PhD Ulla Rajala, Stockholm University (University of Cambridge & University of Oulu)

  Editorial board:
  Professor Mika Lavento, University of Helsinki
  Professor (emeritus) Milton Nunez, University of Oulu
  Docent Kari Uotila, University of Turku, Muuritutkimus Ky
  Professor Joakim Goldhahn, Linnaeus University (Kalmar)
  Professor Aivar Kriiska, University of Tartu
  Reader Marie Louise Stig Sorensen, University of Cambridge
  Lecturer Helen Lewis, University College Dublin
  Researcher Estella Weiss Krejci, Austrian Academy of Sciences, Vienna
  Professor Alessandro Guidi, Roma Tre University

  Monographs of the Archaeological Society of Finland is an international 
  peer-reviewed online open access series.
  

  www.sarks. fi/masf

  ISBN 978-952-67594-8-7 (PDF)
  ISSN-L 1799-8611 
  ISSN 1799-8611 (online)

  Copyright © 2014 the contributors

  Layout: Sanna Lipkin
  Front cover and maps: Krista Vajanto



4

7

9

10

26

40

56

62

76

88

102

116

Contents

Preface

Authors

List of Maps

Mira Karttila: The Cap of St Birgitta of Sweden: research and con-
servation of medieval reliquary

Piia Lempiäinen: “Ena silkes tröya” – clothing bequests in Finnish 
medieval wills 

Sanna Lipkin and Tiina Kuokkanen: Man buried in his everyday 
clothes – attire and social status in early modern Oulu

Carol Christiansen, Lena Hammarlund and Martin Ciszuk: Under-
standing woollen cloth production through reconstructions: a 
case study from Shetland

Krista Vajanto: Textile standards in experimental archaeology

Francesco Meo: From archaeological fi nds to high quality textile 
fabrics: new data from Herakleia, southern Basilicata, Italy

Alessandro Quercia and Lin Foxhall: Weaving relationships in ar-
eas of cultural contacts: production, use and consumption of loom 
weights in pre-Roman Sicily

Riina Rammo: Tradition and transition: the technology and usage 
of plant-fi bre textiles in Estonian rural areas in the 11th–17th cen-
turies

Krista Vajanto: Finnish shipwreck textiles from the 13th–18th cen-
turies AD



4

The aim of this publication is to bring in  new points of view and methodologies in the research of 
archaeological textiles. This book focuses on textiles: it tries to understand their materials and struc-
tures, their making technologies and their purpose in their historical and archaeological framework. 
The information on textile technologies can be achieved through the examination of textiles and tools 
as well as through replicas and experimentation. The understanding of technologies, the value of 
textiles and their meaning for their users gives an opportunity to interpret archaeological material in 
its cultural and social contexts.

A number of the articles were presented in the conference of European Association of Archae-
ologists (EAA) held in Helsinki, August 2012.1 There our session, Focus on Archaeological Textiles 
– From Finds to Facts on Fabric, gathered together different textile experts. The session turned out to 
be a success as it received many paper and poster proposals and ultimately became one of the biggest 
sessions in the conference with thirteen papers. Five of these papers (Chirstiansen et al., Lempiäinen, 
Meo, Rammo and Vajanto on the Finnish shipwrecks) are included in this book. Other sessions in 
the conference  also included numerous presentations on archaeological textiles.2 One paper was pre-
sented in the session titled Death and Burial in Post-Medieval Europe3 (Lipkin and Kuokkanen). The 
session Material chains and networks in space: production sequences, processes, chaînes opératoires 
and object biographies in Bronze and Iron Ages workshops4 contained Quercia’s and Foxhall’s paper 
concerning their project ‘Weaving relationships’ within the larger program ‘Tracing Networks: Craft 
traditions in the ancient Mediterranean and beyond’ funded by the Leverhulme Trust.5 In addition, 
the two concluding articles of this volume (Karttila and Vajanto on textile standards) were included 
because they help to fulfi l the aims of this publication and complement its themes. 

The geographical focus of this book is in northern Europe and Mediterranean area. Central Eu-
rope is missing, which is partially due to the lack of papers offered for publication, but also because 
of the personal interests and contacts of the editors. However, recent publications on central European 
textiles and archaeological materials from the area are widely available. These include overviews on 

1 Session was organised by Sanna Lipkin (University of Oulu), Krista Vajanto (University of Helsinki) and Carol Chris-
tiansen (Shetland Museum and Archives).
2 For example in session Creativity in the Bronze Age, a number of textile archaeological papers were presented. The ses-
sion was organised by Hera-funded project ‘Creativity and Craft production in the Middle and Late Bronze Age Europe’, 
CinBA.
3 Session was organised by Sarah Tarlow (University of Leicester) and Jenny Nyberg (Stockholm University).
4 Session was organised by Barbara Armbruster (CNRS – Centre National de la Recherche Scientifi que), Alexis Gorgues 
(Université de Bordeaux) and Katharina Rebay-Salisbury (University of Leicester).
5 The conference paper handled Lucania in southern Italy and in this publication they concentrate on weaving tools found 
in Sicily.
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singular sites, such as Textiles from Hallstatt (Textilien aus Hallstatt): Weaving Culture in Bronze Age 
and Iron Age Salt Mines, edited by Karina Grömer, Anton Kern, Hans Reschreiter and Helga Rosel-
Mautendorfer from 2013. A generous and ambitious publication Textiles and textile productions in 
Europe: from prehistory to AD 400 from 2011 brings together a huge amount of information on the 
subject from multiple European countries. In its preface the editors Margarita Gleba and Ulla Man-
nering encourage other textile archaeologists to produce similar contributions. Our publication at 
hand aims at geographical synthesis by bringing together two articles from southern Italy and Sicily 
as well as by collecting articles from the border regions of Europe (Estonia, Finland and Shetland), 
regions that are generally less published at the international level.

Each of the articles in this publication has a different starting point indicating the broad spec-
trum of possibilities in archaeological textile research. Multidisciplinary research is favoured nowa-
days and archaeological research is complemented in the articles with different viewpoints from 
conservation studies, history, natural sciences, experimental archaeology, and computer science.

Plenty of textile research is carried out by conservators. Karttila’s article on the medieval Saint 
Birgitta’s cap found in the Turku Cathedral is an example of such research. The cap consists of mul-
tiple layers of textiles, and their detailed analysis reveals new aspects of the making of the relics, 
which was a business in the Middle Ages. Lempiäinen’s research handles also Medieval southwestern 
Finland.6 It concentrates on the terminology of clothes in wills. It proves that sources, such as wills, 
can make a great contribution to the research of historical textiles. 

Lipkin’s and Kuokkanen’s article concentrates on slightly later, the 17th-century and early 18th-
century materials from the northern Finnish town of Oulu. The article includes an analysis of textiles 
and other artefacts found in one male burial, and the writers also use the historical sources that give 
an insight into the social status of the deceased. This man from Oulu and the famous Gunnister Man 
found from a bog in Shetland (Christiansen, Hammarlund and Ciszuk) lived at the same time. Both 
men died in the geographical margins of Europe, which were actually places of cultural interaction. 
However, the diversity of the clothes of these men is clearly visible. Christiansen, Hammarlund and 
Ciszuk concentrate on creating archaeological reconstructions of garments. The textiles of the Gun-
nister Man burial were reconstructed as authentic as possible by testing different materials and creat-
ing similar wear as was visible in the preserving clothes. The writers conclude that the visual analysis 
of fi bres and textures is crucial and even more revealing than the fi bre diameter analysis. As the arti-
cles of this book demonstrate, experimental archaeology needs to be seen as a fundamental part of the 
study of past textiles. Otherwise, it is highly impossible to understand different historical techniques.

Vajanto’s fi rst article also develops experimental methods by examining hand spun and ma-
chine spun threads through modern textile standards. The focus is on how well the textiles bear the 
strain depending on the type of spinning and dyeing method as well as the permanence of dye stuffs 
in contact with sweat. The choices of fi bre, thread and dyeing methods had an important role in the 
production of textiles. 

It has become obvious through modern archaeological textile research that the past humans 
chose their materials purposefully and were highly aware of their properties. Meo used a method 
developed at the Centre for Textile Research (CTR) to reconstruct the types of textile woven at Her-
akleia (southern Italy) in the 3rd–2nd century BC, in which loom weights are measured in order to hy-
pothesise the quality of woven cloth. His research verifi es that the Ionic Arc and in particular Taranto, 
Herakleia’s motherland, were signifi cant wool producing centres. In their article Quercia and Foxhall 
also concentrate on the loom weights. The research of weaving practices in Sicily from the Iron Age 
to the Hellenistic period (3rd century BC) is part of a wider program (‘Tracing Networks: Craft tradi-
tions in the ancient Mediterranean and beyond’) combining archaeology, archaeometry and computer 
science. The analysis of the loom weight data give information on the use of loom weights, the socio-

6 The territory of modern Finland was a part of Sweden until 1809 and the counties followed the legislation of the Swed-
ish Crown. In 1809 Finland became an autonomous Duchy of Finland in Russia. 
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cultural relationships between women and families as well as contacts between the Greeks and the 
indigenous communities inhabiting the island.

The skill of textile-making needs to be considered as something that was taught from one gen-
eration to another. For this reason, continuity and traditions are characteristic for textile technologies. 
Most profoundly this is seen in the fact that the basic techniques remained the same throughout the 
history, from the Neolithic until the Industrial Revolution and they are used in household production 
even today. Tradition and continuation in contrast to change and transition are the starting points in 
Rammo’s article on Estonian plant-fi bre textiles. Variation in textiles suggests cultural differences 
and the change in technology may result from new cultural contacts, and the introduction of new 
tools, such as the looms in Rammo’s material. Cultural contacts between different parts of the Gulf 
of Finland are also visible in the cargoes of Finnish shipwrecks in Vajanto’s article. Some of the rare 
textiles found from the 13th–18th-century wrecks were examined in order to study the fi bres and dyes 
used for a selection of preserved textiles of various origin and purpose. 

Most articles discuss historical times, although in some northern European articles the oldest 
fi nds are from the transition between the Iron Age and the Middle Ages. However, it needs to be taken 
into account that the defi nition of historical varies from region to region. Although the prehistoric 
period in the Mediterranean area ends in the Archaic period (c. 580–480 BC) in the northernmost 
Europe prehistory lasted until the 12th–13th centuries AD.7

The articles in this publication refl ect the diversity of archaeological textile research. Even the 
tiniest piece of textile can raise many questions concerning its manufacture, origin, purpose and place 
in society, culture and history. Textile production can be approached by studying the textiles them-
selves, the tools used in production as well as through ethnographical and historical sources. These 
are also important in the reconstruction of the social context of the textiles. Textile research at its best 
is collaboration between specialists: archaeologists, conservators, historians and natural scientists. 
The expertise in all these fi elds is present in this book.

The articles offer new and vital information on the interpretation of archaeological textiles. We 
hope that this publication is also going to be useful for fellow archaeologists outside our specialist 
fi eld.

Oulu and Espoo, March 2014

Sanna Lipkin and Krista Vajanto

7 In eastern Finland the prehistoric era is considered to be fi nished in the beginning of the 14th century.



7

Authors

Dr Carol Christiansen is working as a Curator of Textiles at the Shetland Museum and Archives, 
UK. She divides her time between research on the collection and archaeological and historical textiles 
in Scotland. Her particular research interests centre on the use of landrace wools in the archaeological 
record.

PhL Martin Ciszuk is lecturer at the Swedish School of Textiles, University of Borås. He is educated 
in hand weaving and tailoring, specialising in historical textiles and garments. In his PhD research 
he is studying silk manufacturing from a historical perspective, complemented by his practical back-
ground. His PhL dissertation was called Silk-weaving in Sweden during the 19th century. Textiles and 
texts – An evaluation of the source material. 

Professor Lin Foxhall is Professor of Greek Archaeology and History at the  University of Leicester, 
UK. She initiated the project ‘Weaving relationships: loom weights and cross-cultural networks in the 
ancient Mediterranean.’ The project focuses on analysing the loom weights across the Mediterranean 
from the Late Bronze Age to the 3rd century BC, investigating the exchange of shapes, decorations, 
craft knowledge and personal/group behaviours within the larger social and economic interactions.

Lena Hammarlund was educated in hand-weaving at the Swedish School of Textiles, University of 
Borås. Since 1995 she has participated in Swedish and European research projects with archaeological 
textiles, covering wide temporal and geographical areas, from the Bronze Age to the early Modern Pe-
riod, from Roman Egypt to northern Europe. She works from a handicraft-based perspective in order 
to investigate how textiles were made and their appearance and properties. This is achieved through 
projects spanning from practical work in spinning and weaving experiments to full-scale reconstruc-
tion. The perspective is holistic, incorporating the full production chain, from fi bres to fi nished cloth.

MA Mira Karttila is an independent researcher and textile conservator from Finland. She has also 
an MA degree in history. She is interested in material culture and meanings and values connected to 
artefacts in different cultures and eras. Archaeological textiles and textile related materials are her 
main interests. After graduating in 2012 she worked for a while in a private textile conservation studio 
and at the National Board of Antiquities, Finland. She did her internships at the National Museum of 
Denmark and in ABACA Conservation in Paris.

MA Tiina Kuokkanen is an archaeologist from the University of Oulu, Finland. In her PhD project 
she is studying the early modern clothing from a gender archaeological perspective. Her study will 
discuss how the social structure of Oulu became visible in the local material culture in the 17th and 
18th centuries. The archaeological material derives from different kinds of urban contexts and com-
prises small personal clothing-related items such as buttons, buckles and pins. The probate invento-
ries from the 18th-century Oulu provide additional source material. At the moment she is also writing 
her second Master’s dissertation to the discipline of history on clothing in the 18th-century Oulu. The 
focus of her second dissertation is on textiles.



8

BA Piia Lempiäinen is a graduate student at the University of Helsinki, Finland. She has a major 
in Finnish and Nordic history. Lempiäinen is currently fi nishing her Master’s degree and writing her 
dissertation on dress history in the 18th-century Helsinki. Her research interests are in the medieval 
(12th–16th century AD) and the early modern (16th–18th century AD) clothing and fashion in the 
Nordic countries. 

PhD Sanna Lipkin is an archaeologist at the University of Oulu, Finland. Her PhD thesis was written 
on the subject of Textile-making in central Tyrrhenian Italy from the fi nal Bronze Age to the Republi-
can period. She has worked in collaboration with the Special Superintendency for the Archaeological 
Heritage of Rome and the University of Oulu at the excavations of Crustumerium, near Rome. She 
has specialised in the attire of protohistoric Latins and Etruscans. In addition, she has wide experience 
in fi eld work at the early modern sites in northern Finland with a special emphasis on textiles.

PhD Francesco Meo is an archaeologist and cultural manager at the University of Salento, Italy. His 
research activity aims mainly to the study of ancient southern Italian sites from the Iron Age until the 
Roman conquest. Particularly he has been focusing on the Greek towns of the Ionic Arc and the in-
digenous world of southern Puglia. The deep experience gained at several archaeological excavations 
has directed Meo’s research towards the household production and its dynamics. Meo’s interest in 
these themes has allowed him to be involved in different research projects launched by national and 
international authorities and present his results in numerous conferences.

PhD Alessandro Quercia is an archaeological offi cer in the Superintendency of Archaeological Her-
itage of Piemonte and Museum of Egyptian Antiquities (NW Italy). His MA and PhD studies focused 
on the Punic painted and coarse wares from the sanctuary of Tas-Silġ, Malta. He has studied and ana-
lysed classical pottery and material culture from different sites in the Mediterranean. Quercia is par-
ticipating in an archaeological project concerning the indigenous sanctuary of Santa Maria d’Agnano 
in Italy. From 2010 until the end of 2013, he joined the School of Archaeology and Ancient History 
(University of Leicester) as Postdoctoral Fellow in the Tracing Networks subproject “Weaving rela-
tionships: loom weights and cross-cultural networks in the ancient Mediterranean”. 

MA Riina Rammo is an archaeologist and currently a PhD student at the University of Tartu, Esto-
nia. She is specialised in archaeological textiles and textile tools. More closely, Rammo’s PhD project 
concentrates on textile production, trade and consumption in the medieval towns of modern Estonia. 
Her research is within the history of costume and metal dress accessories. 

MA Krista Vajanto is an archaeologist from the University of Helsinki, Finland. She is fi nishing her 
PhD thesis on the Finnish archaeological textiles and their dyes. Vajanto’s main interest is in the Late 
Iron Age material (c. 1000 AD), but also the early modern fi nds have recently become more impor-
tant in her research. Vajanto is interested in the wool of the Finnish native sheep and plant dyes. In 
addition, she has done experimental archaeology on textile crafts, more specifi cally in plant dyeing, 
nålbinding and weaving with a warp weighted loom.



9

List of Maps

Map 1. Placenames mentioned in the article of Karttila. Illustration: K. Vajanto     11
Map 2. Placenames mentioned in the article of Lempiäinen. Illustration: K. Vajanto    27
Map 3. Placenames mentioned in the article of Lipkin and Kuokkanen. Illustration: K. Vajanto   41
Map 4. Placenames mentioned in the article of Christiansen, Hammarlund and Ciszuk. Illustration: K. Vajanto 57
Map 5. Placenames mentioned in the article of Vajanto. Illustration: K. Vajanto     63
Map 6. Placenames mentioned in the article of Meo. Illustration: K. Vajanto     77
Map 7. Placenames mentioned in the article of Quercia and Foxhall. Illustration: K. Vajanto   89
Map 8. Placenames mentioned in the article of Rammo. Illustration: K. Vajanto                  103
Map 9. Placenames mentioned in the article of Vajanto. Illustration: K. Vajanto                  117


	kansi ruudutFINAL flatten
	MASF3, 2014, li


<<
  /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


