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Abstract

Although Simulium reptans Linnaeus is one of the first two blackfly species ever described its identity and taxonomy are
still not precisely defined. S. reptans and closely related species from central and northern Europe were characterized
based on genetic variability, haplotype number and haplotype distribution. S. galeratum can be considered a synonym of
S. reptans, but despite this, two distinct species are present in Great Britain and central Europe. The available name S.
reptantoides Carlsson can be used for the second species; earlier reported as S. reptans from Great Britain and central Eu-
rope. A total of 80 mitochondrial cytochrome c oxidase I gene sequences were analyzed: 44 S. reptans, 36 S. reptantoides;
38 from Great Britain, 19 from Slovakia, 8 from Lithuania, 3 from Latvia and 12 from Sweden. In 73 individuals a 606
bp section (long sequences), and in all 80 individuals a fully overlapping 453 bp section (short sequences) were analyzed.
Results confirmed that S. reptans and S. reptantoides are two genetically isolated species. The variation between these
species is 80.01% of total variation; approximately six times higher than the variation among the populations within spe-
cies. The genetic divergence between species is 7.02% in long sequences and 7.46% in short ones. The genetic divergence
within species is 1.18% in S. reptans and 0.83% in S. reptantoides in long sequences, and 1.38% and 1.05% in short se-
quences. Maximum likelihood trees, maximum parsimony trees and the haplotype network constructed using TCS showed
that each species consists of two units, labelled as A and B forms. The distribution of the S. reptans forms is not identi-
cal—in Slovakia and the Baltic area only S. reptans B was found, meanwhile both A and B forms were present in Great
Britain and Sweden; with the A form clearly dominant. In contrast, both forms of S. reptantoides were present in Great
Britain and Slovakia, and absent in Scandinavia and the Baltic area. Additional studies comprising more individuals from
larger areas of Europe are required to verify the taxonomic position of these species’ forms.
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Introduction

The reptans species group of the genus Simulium Latreille consists of 16—18 named species (Adler & Crosskey
2012), and this includes Simulium colombaschense (Scopoli), the type species of the genus Simulium. The group is
exclusively Palaearctic and most species can be found in Europe and the Caucasus area. One species, reported
under the name Simulium reptans Linnaeus appears to have a very wide distribution; being recognized throughout
most of Europe and in large areas of Asia. Although S. reptans is one of the first two blackfly species ever
described, its identity and taxonomy are still problematic. The taxonomical problems of S. reptans are often
connected with the closely related species Simulium galeratum Edwards; originally described as a morphological
form of S. reptans from Great Britain. The presence of S. galeratum has also been reported from large parts of
Europe, occasionally also as Simulium reptantoides Carlsson (Jedlicka & Knoz 2006). However, the entire reptans
species-group needs a general revision (Jedlicka & Seitz 2008).

The complicated taxonomy of S. reptans is illustrated by the 20 available synonymic names (including two

Accepted by L. Hernandez-Triana: 9 Apr. 2014, published: 27 May 2014 301



Acknowledgements

The authors are deeply grateful to Darius Strasevicius for providing the blackfly material from Sweden and to
Raymond Marshall for correcting and improving the English in the manuscript. The authors also thank to three
anonymous reviewers for their comments that helped to improve the manuscript. This work was supported by the
Slovak Research and Development Agency under the contracts No. APVV-0436-12 and APVV-RPEU 0003-06
and by the VEGA grant No. 1/0561/14 and by the Comenius University grant UK/542/2014.

References

Adler, P.H. & Crosskey, R.W. (2009) World blackflies (Diptera, Simuliidae): a fully revised edition of the taxonomic and
geographical inventory [2009]. 109 pp. Available from: http://blackflies.info/sites/blackflies.info/files/ul3/
SIMULIIDAE INVENTORY NEW_VERSION 2009.pdf (accessed 22 May 2014)

Adler, P.H. & Crosskey, R.W. (2012) World blackflies (Diptera, Simuliidae): a fully revised edition of the taxonomic and
geographical inventory [2012]. 119 pp. Available from: http://entweb.clemson.edu/biomia/pdfs/blackflyinventory.pdf/
(accessed 7 March 2012)

Barton, N.H. & Hewitt, GM. (1985) Analysis of hybrid zones. Annual Review of Ecology and Systematics, 16, 113—148.

Bernotiené, R. & Stunzénas, V. (2009) On the biology of Simulium galeratum in Lithuania: ecological and molecular data.
Ekologija, 55, 123—126.
http://dx.doi.org/10.2478/v10055-009-0015-7

Carlsson, G. (1962) Studies on Scandinavian Black Flies (fam. Simuliidae). Opuscula Entomologica, supl. 21, 1-280.

Clement, M., Posada, D. & Crandall, K.A. (2000) TCS: a computer program to estimate gene genealogies. Molecular Ecology,
9, 1657-1659.
http://dx.doi.org/10.1046/j.1365-294x.2000.01020.x

Crandall, K.A. (1996) Multiple interspecies transmissions of human and simian T-cell leukemia/lymphoma virus type I
sequences. Molecular Biology and Evolution, 13, 115-131.
http://dx.doi.org/10.1093/oxfordjournals.molbev.a025550

Crandall, K.A. & Templeton, A.R. (1993) Empirical tests of some predictions from coalescent theory with applications to
intraspecific phylogeny reconstruction. Genetics, 134, 959-969.

Crosskey, R.W. (1988) An annotated checklist of the world blackflies (Diptera: Simuliidae). /n: Kim, K.C. & Merritt, R.W.
(Eds.), Black Flies. Ecology, Population Management, and Annoted World List. Pennsylvania State University, University
Park & London, pp. 425-520.

Crosskey, R.-W. & Howard, T.M. (2004) A revised taxonomic and geographical inventory of world blackflies (Diptera:
Simuliidae). The Natural History Museum, London. 78 pp. Available from: http://www.nhm.ac.uk/research-curation/
projects/blackflies/ (accessed 7 March 2011)

Day, J.C., Goodall, T.I. & Post, R.J. (2008) Confirmation of the species status of the blackfly Simulium galeratum in Britain
using molecular taxonomy. Medical and Veterinary Entomology, 22, 55-61.

Dusinsky, R., Kudela, M., Stloukalova, V. & Jedlicka, L. (2006) Use of inter-simple sequence repeat (ISSR) markers for
discrimination between and within species of blackflies (Diptera: Simuliidae). Biologia, Bratislava, 61, 299-304.
http://dx.doi.org/10.2478/s11756-006-0055-3

Edwards, F.W. (1920) On the British species of Simulium. II. The early stages; with corrections and additions to part I. Bulletin
of Entomological Research, 11, 211-246.

Enderlein, G. (1921) Neue paldarktische Simuliiden. Sitzzungsberichte der Gesellschaft Naturforschenden Freunde zu Berlin,
1920, 212-224.

Engels, W.R., Johnson-Schlitz, D.M., Eggleston W.B. & Sved, J. (1990) High-frequency P element loss in Drosophila is
homolog dependent. Cell, 62, 515-525.
http://dx.doi.org/10.1016/0092-8674(90)90016-8

Excoffier, L., Laval, G. & Schneider, S. (2005) Arlequin ver. 3.0: An integrated software package for population genetics data
analysis. Evolutionary Bioinformatics Online, 1, 47-50.

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial
cytochrome ¢ oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3,
294-299.

Hewitt, GM. (1996) Some genetic consequences of ice ages, and their role in divergence and speciation. Biological Journal of
the Linnean Society, 58, 247-276.
http://dx.doi.org/10.1111/j.1095-8312.1996.tb01434.x

Ilmonen, J., Adler, P.H., Malmqvist, B. & Cywinska, A. (2009) The Simulium vernum group (Diptera: Simuliidae) in Europe:
multiple character sets for assessing species status. Zoological Journal of the Linnean Society, 156, 847-863.
http://dx.doi.org/10.1111/§.1096-3642.2009.00500.x

Jedlicka, L. & Knoz, J. (2006) Simuliidae Newman, 1834. /n: Jedlicka, L., Stloukalova, V. & Kudela, M. (Eds.), Checklist of
Diptera of the Czech Republic and Slovakia. Electronic version 1. Available from http://zoology.fns.uniba.sk/diptera/
(accessed 7 March 2011)

316 - Zootaxa 3802 (3) © 2014 Magnolia Press KUDELA ET AL.


http://dx.doi.org/10.1016/0092-8674(90)90016-8
http://dx.doi.org/10.1016/0092-8674(90)90016-8
http://blackflies.info/sites/blackflies.info/files/u13/SIMULIIDAE_INVENTORY__NEW_VERSION_2009.pdf
http://dx.doi.org/10.2478/v10055-009-0015-7
http://dx.doi.org/10.2478/v10055-009-0015-7
http://dx.doi.org/10.1046/j.1365-294x.2000.01020.x
http://dx.doi.org/10.1046/j.1365-294x.2000.01020.x
http://dx.doi.org/10.1046/j.1365-294x.2000.01020.x
http://dx.doi.org/10.1093/oxfordjournals.molbev.a025550
http://dx.doi.org/10.1093/oxfordjournals.molbev.a025550
http://dx.doi.org/10.2478/s11756-006-0055-3
http://dx.doi.org/10.2478/s11756-006-0055-3
http://dx.doi.org/10.1111/j.1095-8312.1996.tb01434.x
http://dx.doi.org/10.1111/j.1095-8312.1996.tb01434.x
http://dx.doi.org/10.1111/j.1096-3642.2009.00500.x
http://dx.doi.org/10.1111/j.1096-3642.2009.00500.x

Jedlicka, L. & Knoz, J. (2009) Simuliidaec Newman, 1834. In: Jedlicka L., Kudela, M. & Stloukalova, V. (Eds.), Checklist of
Diptera of the Czech Republic and Slovakia. Electronic version 2. Available from: http://zoology.fns.uniba.sk/diptera2009/
(accessed 7 March 2011)

Jedlicka, L., Kudela, M. & Stloukalova, V. (2004) Key to the identification of blackly pupae (Diptera: Simuliidae) of Central
Europe. Biologia, Bratislava, 59/Suppl. 15, 157-178.

Jedlicka, L. & Seitz, G. (2008) Black flies of the River Danube (Diptera, Simuliidae). Lauterbornia, 62, 93—119.

Knoz, J. (1965) To Identification of Czechoslovakian Black-Flies (Diptera, Simuliidae). Folia Facultatis Scientiarium
Naturalium Universitatis Purkynianae Brunensis, Biologia, 2 (6), 1-54.

Knoz, J. & Jedlicka, L. (1997) Simuliidae. /n: Chvala, M. (Ed.), Check list of Diptera (Insecta) of the Czech and Slovak
Republics. Karolinum — Charles University Press, Praha, pp. 42.

Librado, P. & Rozas, J. (2009) DnaSP v5: A software for comprehensive analysis of DNA polymorphism data. Bioinformatics,
25, 1451-1452.
http://dx.doi.org/10.1093/bioinformatics/btp187

Panchal, M. & Beaumont, M.A. (2007) The automation and evaluationof nested clade phylogeographic analysis. Evolution, 61,
1466—1480.
http://dx.doi.org/10.1111/j.1558-5646.2007.00124.x

Posada, D., Crandall, K.A. & Templeton, A.R. (2000) GeoDis: a program for the cladistic nested analysis of the geographical
distribution of genetic haplotypes. Molecular Ecology, 9, 487—488.
http://dx.doi.org/10.1046/j.1365-294x.2000.00887 x

Posada, D., Crandall, K.A. & Templeton, A.R. (2006) Nested clade analysis statistics. Molecular Ecology Notes, 6, 590—593.
http://dx.doi.org/10.1111/j.1471-8286.2006.01368.x

Raastad, J.E. (1979) Fennoscandian black-flies (Diptera, Simuliidae): annotated list of the species and their gross distribution.
Rhizocrinus, 11, 1-28.

Raastad, J.E., Ussova, Z.V. & Kuusela, K. (2010) Blackflies of northern Europe (Diptera: Simuliidae). Version 1.0. CD-ROM.
ETI Bioinformatics, Amsterdam.

Rivera, J. & Currie, D.C. (2009) Identification of Nearctic black flies using DNA barcodes (Diptera: Simuliidae). Molecular
Ecology Resources, 9, 224-236.
http://dx.doi.org/10.1111/§.1755-0998.2009.02648.x

Robertson, HM. & MacLeod, E.G. (1993) Five major subfamilies of mariner transposable elements in insects, including the
Mediterranean fruit fly, and related arthropods. Insect Molecular Biology, 2, 125-139.
http://dx.doi.org/10.1111/j.1365-2583.1993.tb00132.x

Rubtsov, [.A. (as Rubzow, I.A.) (1959-1964) Simuliidae (Melusinidae). /n: Lindner, E. (Ed.), Die Fliegen der paldarktischen
Region 14. Schweizerbart, Stuttgart, 689 pp.

Tamura, K. & Nei, M. (1993) Estimation of the number of nucleotide substitutions in the control region of mitochondrial DNA
in humans and chimpanzes. Molecular Biology and Evolution, 10, 512-526.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M. & Kumar, S. (2011) MEGAS5: Molecular Evolutionary Genetics
Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and
Evolution, 28, 2731-2739.
http://dx.doi.org/10.1093/molbev/msr121

Templeton, A.R. (1998) Nested clade analyses of phylogeographic data: testing hypotheses about gene flow and population
history. Molecular Ecology, 7, 381-397.
http://dx.doi.org/10.1046/j.1365-294x.1998.00308.x

Templeton, A.R. (2001) Using phylogeographic analyses of gene trees to test species status and processes. Molecular Ecology,
10, 779-791.

Templeton, A.R. (2004) Statistical phylogeography: methods of evaluating and minimizing inference errors. Molecular
Ecology, 13, 789-809.
http://dx.doi.org/10.1046/j.1365-294x.2003.02041.x

Templeton, A.R. (2005) Haplotype trees and modern human origins. Yearbook of Physical Anthropology, 48, 33—59.

Templeton, A.R., Boerwinkle, E. & Sing, C.F. (1987) A cladistic analysis of phenotypic associations with haplotypes inferred
from restriction endonuclease mapping. I. Basic theory and an analysis of alcohol dehydrogenase activity in Drosophila.
Genetics, 117, 343-351.

Templeton, A.R., Crandall, K.A. & Sing, C.F. (1992) A cladistic analysis of phenotypic associations with haplotypes inferred
from restriction endonuclease mapping and DNA sequence data. II1. Cladogram estimation. Genetics, 132, 619-633.
Templeton, A.R., Routman, E. & Phillips, C.A. (1995) Separating population structure from population history: a cladistic
analysis of the geographical distribution of mitochondrial DNA haplotypes in the tiger salamander, Ambystoma tigrinum.

Genetics, 140, 767-782.

Templeton, A.R. & Sing, C.F. (1993) A cladistic analysis of phenotypic associations with haplotypes inferred from restriction
endonuclease mapping. I'V. Nested analyses with cladogram uncertainty and recombination. Genetics, 134, 659—669.
Zwick, H. (1995) Contribution to the European Blackfly Taxa (Diptera: Simuliidae) Named by Enderlein. Aquatic Insects, 17,

129-173.
http://dx.doi.org/10.1080/01650429509361583

Zwick, H. & Crosskey, R.W. (1980) The Taxonomy and Nomenclature of the Blackflies (Diptera: Simuliidae) Described by J.
W. Meigen. Aquatic Insects, 2, 225-247.
http://dx.doi.org/10.1080/01650428009361033

REVISION OF SIMULIUM REPTANS Zootaxa 3802 (3) © 2014 Magnolia Press - 317


http://dx.doi.org/10.1093/bioinformatics/btp187
http://dx.doi.org/10.1093/bioinformatics/btp187
http://dx.doi.org/10.1093/bioinformatics/btp187
http://dx.doi.org/10.1111/j.1558-5646.2007.00124.x
http://dx.doi.org/10.1111/j.1558-5646.2007.00124.x
http://dx.doi.org/10.1111/j.1558-5646.2007.00124.x
http://dx.doi.org/10.1046/j.1365-294x.2000.00887.x
http://dx.doi.org/10.1046/j.1365-294x.2000.00887.x
http://dx.doi.org/10.1111/j.1471-8286.2006.01368.x
http://dx.doi.org/10.1111/j.1471-8286.2006.01368.x
http://dx.doi.org/10.1111/j.1755-0998.2009.02648.x
http://dx.doi.org/10.1111/j.1755-0998.2009.02648.x
http://dx.doi.org/10.1111/j.1365-2583.1993.tb00132.x
http://dx.doi.org/10.1111/j.1365-2583.1993.tb00132.x
http://dx.doi.org/10.1093/molbev/msr121
http://dx.doi.org/10.1093/molbev/msr121
http://dx.doi.org/10.1046/j.1365-294x.1998.00308.x
http://dx.doi.org/10.1046/j.1365-294x.1998.00308.x
http://dx.doi.org/10.1046/j.1365-294x.2003.02041.x
http://dx.doi.org/10.1046/j.1365-294x.2003.02041.x
http://dx.doi.org/10.1080/01650429509361583
http://dx.doi.org/10.1080/01650429509361583
http://dx.doi.org/10.1080/01650429509361583
http://dx.doi.org/10.1080/01650428009361033
http://dx.doi.org/10.1080/01650428009361033

	Material and methods
	Discussion
	Consequences for Nomenclature
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /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
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




