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Abstract

The family Endodontidae Pilsbry, 1895 comprised one of the most diverse groups of indigenous land snails of Pacific Is-
lands. However, due to anthropogenic degradation of their habitats and predation by or competition with introduced spe-
cies, most members of the family are now extinct or severely endangered. Based on limited and sporadic collections, the
endodontid fauna of the raised coral island of Makatea in the western Tuamotu Archipelago was known to consist of four
valid species, Mautodontha (Mautodontha) daedalea (Gould, 1846), Kleokyphus callimus Solem, 1976, K. hypsus Solem,
1976 and Pseudolibera lillianae Solem, 1976, the last three of which were endemic. To these, we add 18 new species
based on a reappraisal of museum collections and analysis of abundant new material collected in 2005: M. (M.) domane-
schii, M. (M.) virginiae, M. (M.) harperae, M. (Garrettoconcha) aurora, M. (G.) occidentalis, M. (G.) temaoensis, M. (G.)
makateaensis, M. (G.) passosi, M. (G.) spelunca, K. cowiei, P. solemi, P. matthieui, P. cookei, P. aubertdelaruei, P. extincta,
P. paraminderae, P. elieporoii, and P. parva. The recently collected material also revealed new information on the mor-
phology, intraspecific variation and distribution of the four previously known species, which are here revised and re-de-
scribed. With 22 recognized taxa, the radiation of endodontids in Makatea is second in species richness only to that of
Rapa Iti in the Austral Islands, from where 24 endodontids have been described. Despite intensive field work in Makatea
in 2005, only M. (M.) daedalea was found alive. All other Makatean endodontids were represented solely by empty and
worn shells and are probably extinct.

Key words: extinction, endemism, biodiversity, islands, systematics, new species
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least some species may have been lost soon after initial human settlement, as has indeed occurred in other Pacific
islands (e.g. Christensen & Kirch 1981; Preece 1998; Burney et al. 2001). Further studies of the malacofauna of
Makatea, particularly additional field work in unexplored areas, archeological excavations and/or the direct dating
of individual shells (Goodfriend 1989), are required to provide a chronology of the decline of endodontids on the
island.

Acknowledgements

This study is part of project LOSERS, funded by ANR “6eme extinction” and by the “Délégation a la Recherche”
of the government of French Polynesia. The authors thank Regina Kawamoto (Bernice P. Bishop Museum) for a
loan of type specimens of Endodontidae, Adam Baldinger (Museum of Comparative Zoology) for the photographs
of the lectotype of Helix daedalea, and Jochen Gerber (Field Museum of Natural History) not only for his
assistance during our visit but also for attempting to locate Solem’s notes on P solemi, P. extincta and
P. aubertdelaruei. Carl Christensen (Bernice P. Bishop Museum) kindly helped us to retrieve data on material
previously collected in Makatea. SEM was carried out at the MNHN (Microscope électronique de la Direction des
Collections), with assistance from Sylvain Pont. We thank Elie Poroi for assistance in the field, Jacky loane for
logistic support in Makatea and Francesca Nemola for help sorting the samples. AS is grateful for the financial
support of the Centre National de la Recherche Scientifique (CNRS).

Literature cited

Abdou, A. & Bouchet, P. (2000) Nouveaux gastéropodes Endodontidae et Punctidae (Mollusca, Pulmonata) récemment éteints
de I’archipel des Gambier (Polynésie). Zoosystema, 22 (4), 689-707.

Adams, H. & Adams, A. (1858) The Genera of Recent Mollusca: Arranged According to Their Organization. Vol. 2. John Van
Voorst, London, 661 pp.

Albers, J.C. (1850) Die Heliceen, nach natrlicher Verwandtschaft systematisch geordnet. Verlag von Th. Chr. Fr. Enslin, Berlin,
262 pp.

Albers, J.C. (1860) Die Heliceen nach natiirlicher Verwandtschaft systematisch geordnet. Zweite Ausgabe nach dem
hinterlassenen Manuskript besorgt von Eduard Von Martens. Verlag von Wilhelm Engelmann, Leipzig, 359 pp.

Aubert de la Rile, E. & Soyer, R. (1958) Faunule de mollusques terrestres recueillie dans 1’ile de Makatea (Archipel des
Tuamotu). Bulletin du Museum National d’Histoire Naturelle, 30 (4), 365-366.

Beslu, C. (2008) Makatea, soixante années d’aventure humaine et industrielle. Bulletin de la Société des Etudes Océaniennes,
314, 13-39.

Brook, F.J. (2010) Coastal Land snail fauna of Rarotonga, Cook Islands: Systematics, diversity, biogeography, faunal history,
and environmental influences. Tuhinga: Records of the Museum of New Zealand Te Papa Tongarewa, 21, 161-252.

Burney, D.A., James, H.F., Burney, L.P., Olson, S.L., Kikuchi, W., Wagner, W.L., Burney, M., McCloskey, D., Kikuchi, D.,
Grady, F.V., Gage, R. & Nishek, R. (2001) Fossil evidence for a diverse biota from Kaua’i and its transformation since
human arrival. Ecological Monographs, 71, 615-641.
http://dx.doi.org/10.1890/0012-9615(2001)071[0615:fefadb]2.0.co;2

Butaud, J.F. & Jacq, F. (2008) Flore patrimoniale de I’atoll soulevé de Makatea. Bulletin de la Société des Etudes Océaniennes,
314, 63-95.

Christensen, C.C. & Kirch, V. (1981) Nonmarine molluscs from archaeological sites on Tikopia, southeastern Solomon Islands.
Pacific Science, 35, 75-88.

Cooke, C.M. (1934) Land shells of Makatea. Occasional Papers of the Bernice Pauahi Bishop Museum of Polynesian
Ethnology and Natural History, 10 (11), 1-11.

Cowie, R.H. (1996) Pacific island land snails: Relationships, origins, and determinants of diversity. /n: Keast, A. & Miller, S.E.
(Eds.) Origin and Evolution of Pacific Island Biotas, New Guinea to Eastern Polynesia: Patterns and Processes. SPB
Academic Publishing, Amsterdam, pp. 347-372.

Cowie, R.H. (2001) Invertebrate invasions on Pacific islands and the replacement of unique native faunas: A synthesis of the
land and freshwater snails. Biological Invasions, 3, 119-136.

Cowie, R.H., Evenhuis, N.L. & Christensen, C.C. (1995) Catalog of the native land and freshwater molluscs of the Hawaiian
Islands. Backhuys Publishers, Leiden, vi + 248 pp.

Cowie, R.H. & Grant-Mackie, J.A. (2004) Land snail fauna of Mé Auré Cave, Moindou, New Caledonia: Human introductions
and faunal change. Pacific Science, 58, 447—460.
http://dx.doi.org/10.1353/psc.2004.0029

66 - Zootaxa 3772 (1) © 2014 Magnolia Press SARTORI ET AL.


http://dx.doi.org/10.1890/0012-9615%282001%29071%5b0615:fefadb%5d2.0.co;2
http://dx.doi.org/10.1890/0012-9615%282001%29071%5b0615:fefadb%5d2.0.co;2
http://dx.doi.org/10.1353/psc.2004.0029
http://dx.doi.org/10.1353/psc.2004.0029
http://dx.doi.org/10.1890/0012-9615(2001)071[0615:fefadb]2.0.co;2 

Decoudras, P.M., Laplace, D. & Tesson, F. (2005) Makatea, atoll oubli¢ des Tuamotu (Polynésie Francaise): De la friche
industrielle au développement local par le tourisme. Les Cahiers d’Outre-Mer, 230, 189-214.
http://dx.doi.org/10.4000/com.239

Dupon, J.F. (Ed.) (1993) Atlas de la Polynésie Frangaise. Orstom, Paris, 112 pls.

Egretaud, C. & Jouvin, B. (2012) Prospection géologiques, Commune de Rangiroa — Atoll de Matakea - Arquipel des Tuamotu
- Polynésie Frangaise. Notice d’impact sur |’environnement. Dossier 12 / 083. Technical report, S.A.R.L. Pae Tai — Pae
Uta.

Emory, K. (1934) Tuamotuan stone structures. Bernice P. Bishop Museum Bulletin, 118, 1-78.

Gargominy, O., Butaud, J.F., Cibois, A., Fontaine, B., Meyer, J.Y., Niva, P., Poroi, E. & Thibault, J.C. (2006) L’étrange destinée
de I’7le de Makatea: De la logique économique du XXe siécle a une logique écologique au XXle siecle? Le Courrier de la
Nature, 230, 34—41.

Garrett, A. (1884) The terrestrial Mollusca inhabiting the Society Islands. Journal of the Academy of Natural Sciences,
Philadelphia, 9, 17-114.

Ghestemme, T. (2013) Makatea, a site of major importance for endemic birds. Biodiversity Conservation Lessons Learned
Technical Series, 16, 1-37.

Goodfriend, G.A. (1989) Complementary use of amino acid epimerization and radiocarbon analysis for dating of mixed-age
fossil assemblages. Radiocarbon, 31, 1041-1047.

Gould, A.A. (1846a) Descriptions of new shells, collected by the United States Exploring Expedition, and belonging to the
genus Helix. Proceedings of the Boston Society of Natural History, 2, 170-173.

Gould, A.A. (1846b) Descriptions of the species Helix, from the shells of the United Stated Exploring Expedition. Proceedings
of the Boston Society of Natural History, 2, 175-176.

Gould, A.A. (1852) United States Exploring Expedition during the years 1838, 1839, 1840, 1841, 1842, under the command of
Charles Wilkes, U.S.N. Vol. 12. (Mollusca & Shells). Sherman, Philadelphia, 510 pp.

Gould, A.A. (1860) United States Exploring Expedition during the years 1838, 1839, 1840, 1841, 1842, under the command of
Charles Wilkes, U.S.N. Atlas. Mollusca and Shells. C. Sherman & Son, Philadelphia, 16 pp.

Gould, A.A. (1862) Otia Conchologica: Descriptions of Shells and Mollusks, from 1839 to 1862. Gould and Lincoln, Boston,
256 pp.

Gregory, H.E. (1935) Report of the director for 1934. Bernice P. Bishop Museum Bulletin, 133, 1-71.

Hadley, A. (2010) CombineZP: Image stacking software. Available from: http://www.hadleyweb.pwp.blueyonder.co.uk
(accessed 15 May 2012)

ICZN (International Commission on Zoological Nomenclature) (1999) International Code of Zoological Nomenclature. Fourth
Edition. International Trust for Zoological Nomenclature, London, 306 pp.

Johnson, R.I. (1964) The Recent Mollusca of Augustus Addison Gould. Illustrations of the types described by Gould with a
bibliography and catalog of his species. United States National Museum Bulletin, 239, 1-182.

Lagouy, E. (2007) Etat zéro de la population de crabe de cocotier (Birgus latro) sur lile de Makatea en 2007 (Polynésie
Frangaise). Technical report, DIREN, Papeete, 50 pp.

Lydeard, C., Cowie, R.H., Ponder, W.F., Bogan, A.E., Bouchet, P., Clark, S.A., Cummings, K.S., Frest, T.J., Gargominy, O.,
Herbert, D.G,, Hershler, R., Perez, K.E., Roth, B., Seddon, M., Strong, E.E. & Thompson., F.G. (2004) The global decline
of nonmarine mollusks. BioScience, 54 (4), 321-330.
http://dx.doi.org/10.1641/0006-3568(2004)054[0321:tgdonm]2.0.co;2

Molet, L. (1964) Importance sociale de Makatea dans la Polynésie Francaise. Journal de la Société des Océanistes, 20 (20),
65-76.
http://dx.doi.org/10.3406/js0.1964.1902

Montaggioni, L.F. & Camoin, G.F. (1997) Geology of Makatea island, Tuamotu Archipelago, French Polynesia. Developments
in Sedimentology, 54, 453—473.
http://dx.doi.org/10.1016/s0070-4571(04)80036-0

Montaggioni, L.F., Richard, G., Jan, F.B.L., Gabri, C., Humbert, L., Monteforte, M., Naim, O., Payri, C. & Salvat, B. (1985)
Geology and marine biology of Makatea, an uplifted atoll, Tuamotu Archipelago, central Pacific Ocean. Journal of
Coastal Research, 1 (2), 165-171.

Niva, P. (2008) Inventaire historique et archéologique de Makatea en 2008. Bulletin de la Société des Etudes Océaniennes, 314,
49-62

Pease, W. (1865) Descriptions of new species of land shells from the islands of the central Pacific. Proceedings of the
Zoological Society of London, 1864, 668—676.

Pease, W.H. (1871) Catalogue of the land-shells inhabiting Polynesia, with remarks on their synonymy, distribution, and
variation, and descriptions of new genera and species. Proceedings of the Zoological Society of London, 39, 449-477.
Pfeiffer, L. (1848) Monographia Heliceorum Viventium. Sistens Descriptiones Systematicas et Criticas Omnium Huius

Familiae Generum et Specierum Hodie Cognitarum. Vol. 1. F.A. Brockhaus, Lipsiae, 484 pp.

Pfeiffer, L. (1853) Monographia Heliceorum Viventium. Sistens Descriptiones Systematicas et Criticas Omnium Huius
Familiae Generum et Specierum Hodie Cognitarum. Vol. 3. F.A. Brockhaus, Lipsiae, 711 pp.

Pfeiffer, L. (1859) Monographia Heliceorum Viventium. Sistens Descriptiones Systematicas et Criticas Omnium Huius
Familiae Generum et Specierum Hodie Cognitarum. Vol. 4. F.A. Brockhaus, Lipsiae, 920 pp.

ENDODONTID LAND SNAILS OF MAKATEA Zootaxa 3772 (1) © 2014 Magnolia Press - 67


http://dx.doi.org/10.1016/s0070-4571(04)80036-0
http://dx.doi.org/10.1641/0006-3568(2004)054[0321:tgdonm]2.0.co;2 
http://dx.doi.org/10.4000/com.239
http://dx.doi.org/10.4000/com.239
http://dx.doi.org/10.1641/0006-3568%282004%29054%5b0321:tgdonm%5d2.0.co;2
http://dx.doi.org/10.1641/0006-3568%282004%29054%5b0321:tgdonm%5d2.0.co;2
http://dx.doi.org/10.3406/jso.1964.1902
http://dx.doi.org/10.3406/jso.1964.1902
http://dx.doi.org/10.3406/jso.1964.1902
http://dx.doi.org/10.1016/s0070-4571%2804%2980036-0
http://dx.doi.org/10.1016/s0070-4571%2804%2980036-0
http://dx.doi.org/10.1641/0006-3568(2004)054[0321:tgdonm]2.0.co;2 

Pfeiffer, L. (1862) Beschreibung neuer Landschnecken. Malakozoologische Blitter, 9, 151-156.

Pfeiffer, L. (1868) Monographia Heliceorum Viventium. Sistens Descriptiones Systematicas et Criticas Omnium Huius
Familiae Generum et Specierum Hodie Cognitarum. Vol. 5. F.A. Brockhaus, Lipsiae, 565 pp.

Pfeiffer, L. (1876) Monographia Heliceorum Viventium. Sistens Descriptiones Systematicas et Criticas Omnium Huius
Familiae Generum et Specierum Hodie Cognitarum. Vol. 7. F.A. Brockhaus, Lipsiae, 674 pp.

Pilsbry, H.A. (1893) Manual of Conchology, Structural and Systematic. With Illlustrations of the Species. Vol. 9. (Helicidae, Vol.
7.) Conchological Section, Academy of Natural Sciences of Philadelphia, Philadelphia, 48 pp.

Preece, R.C. (1998) Impact of early Polynesian occupation on the land snail fauna of Henderson Island, Pitcairn group (South
Pacific). Philosophical Transactions of the Royal Society of London, Series B, 353, 347-368.

Sartori, A.F., Gargominy, O. & Fontaine, B. (2013) Anthropogenic extinction of Pacific land snails: A case study of Rurutu,
French Polynesia, with description of eight new species of endodontids (Pulmonata). Zootaxa, 3640 (3), 343-372.
http://dx.doi.org/10.11646/zootaxa.3640.3.2

Solem, A. (1976) Endodontoid Land Snails from Pacific Islands (Mollusca: Pulmonata: Sigmurethra). Part 1. Family
Endodontidae. Field Museum of Natural History, Chicago, Illinois, 508 pp.

Solem, A. (1983) Endodontoid Land Snails from Pacific Islands (Mollusca: Pulmonata: Sigmurethra). Part 2. Families
Punctidae and Charopidae, Zoogeography. Field Museum of Natural History, Chicago, Illinois, 336 pp.

Solem, A. (1990) How many Hawaiian land snails species are left? And what can we do for them. Occasional Papers of the
Bernice Pauahi Bishop Museum of Polynesian Ethnology and Natural History, 30, 27-40.

Thibault, J.C. & Guyot, 1. (1987) Recent changes in the avifauna of Makatea Island (Tuamotus, central Pacific). Afoll Research
Bulletin, 300, 1-13.
http://dx.doi.org/10.5479/51.00775630.300.1

Tryon, GW. (1887) Manual of Conchology, Structural and Systematic. With Illustrations of the Species. Second series:
Pulmonata. Vol. 3. (Helicinidae — Vol. 1.) G. W. Tryon, Philadelphia.

Verin, P. (1964) Ra’iupu marae of Makatea, Tuamotu Islands, Oceania. Asian Perspectives, 8 (1), 212-215.

Wilder, G.P. (1934) The flora of Makatea. Bernice P. Bishop Museum Bulletin, 120, 1-12.

Zimmermann, G., Gargominy, O. & Fontaine, B. (2009) Quatre especes nouvelles d’Endodontidae (Mollusca, Pulmonata)
éteints de Rurutu (iles Australes, Polynésie Frangaise). Zoosystema, 31 (4), 791-805.
http://dx.doi.org/10.5252/22009n4a3

68 - Zootaxa 3772 (1) © 2014 Magnolia Press SARTORI ET AL.


http://dx.doi
http://dx.doi
http://dx.doi.org/10.11646/zootaxa.3640.3.2
http://dx.doi.org/10.11646/zootaxa.3640.3.2
http://dx.doi.org/10.5479/si.00775630.300.1
http://dx.doi.org/10.5479/si.00775630.300.1

	Table of contents
	Abstract
	Introduction
	Material and methods
	Systematic descriptions
	Order Pulmonata Cuvier in Blainville, 1814
	Suborder Stylommatophora Schmidt, 1855
	Superfamily Punctoidea Morse, 1864
	Family Endodontidae Pilsbry, 1895
	Genus Mautodontha Solem, 1976
	Subgenus Mautodontha s.s.
	Mautodontha (Mautodontha) daedalea (Gould, 1846)
	Mautodontha (Mautodontha) domaneschii sp. nov.
	Mautodontha (Mautodontha) virginiae sp. nov.
	Mautodontha (Mautodontha) harperae sp. nov.
	Subgenus Garrettoconcha Solem, 1976
	Mautodontha (Garrettoconcha) aurora sp. nov.
	Mautodontha (Garrettoconcha) occidentalis sp. nov.
	Mautodontha (Garrettoconcha) temaoensis sp. nov.
	Mautodontha (Garrettoconcha) makateaensis sp. nov.
	Mautodontha (Garrettoconcha) passosi sp. nov.
	Mautodontha (Garrettoconcha) spelunca sp. nov.
	Genus Kleokyphus Solem, 1976
	Kleokyphus callimus Solem, 1976
	Kleokyphus hypsus Solem, 1976
	Kleokyphus cowiei sp. nov.
	Genus Pseudolibera Solem, 1976
	Pseudolibera lillianae Solem, 1976
	Pseudolibera solemi sp. nov.
	Pseudolibera matthieui sp. nov.
	Pseudolibera cookei sp. nov.
	Pseudolibera aubertdelaruei sp. nov.
	Pseudolibera extincta sp. nov.
	Pseudolibera paraminderae sp. nov.
	Pseudolibera elieporoii sp. nov.
	Pseudolibera parva sp. nov.
	Discussion
	Acknowledgements
	Literature cited


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 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 0.15
    /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




