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Abstract

A new species of the hitherto monotypic genus Chalarodon is described from southern Madagascar and a lectotype (ZMB
4360) is designated for C. madagascariensis Peters, 1854. The new species of terrestrial iguana, Chalarodon steinkampi
sp. nov., is defined by several morphological characters and by concordant differentiation in mitochondrial and nuclear
DNA with >5% uncorrected pairwise genetic distance in the 16S rRNA gene. It can be most clearly recognized by the
presence of smooth (vs. keeled) gular and ventral scales, a spotted pattern extending from flanks onto belly, and an unpig-
mented throat. The new species is known from only a small area between the villages of Amboasary Sud and Esomony,
located west of the Andohahela Massif, while C. madagascariensis appears to be widespread over much of southern and
western Madagascar. We highlight the need for further exploration of this unprotected region which might host several
other microendemic species.
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Introduction

Iguanas (Iguanidae sensu lato) are a species-rich radiation of lizards with a peculiar disjunct geographic
distribution. They predominantly occur in the New World, with over 1000 Neotropical species distributed in 11
major clades that are recognized as either families or subfamilies. The Iguanidae also contains two relictual insular
clades: three species of Brachylophus occur in the Pacific Ocean on the Fiji archipelago and neighboring islands
(Keogh et al. 2008; Noonan & Sites 2010) and seven species of the subfamily Oplurinae (with the two genera,
Oplurus Cuvier and Chalarodon Peters) in the Western Indian Ocean region are endemic to Madagascar and the
Comoros archipelago (Blanc 1977).

Although recent time tree analyses provide different divergence times of the Malagasy iguana clade from its
South American sister group (Noonan & Chippindale 2006; Okajima & Kumazawa 2009; Crottini et al. 2012), all
these studies agree in placing the divergence into the Mesozoic. The ancestor of oplurines might have dispersed to
Madagascar via Antarctica and evolved in isolation after these land masses became completely isolated (Noonan &
Chippindale 2006; but see Ali & Aitchison 2009).

Among Malagasy iguanas, the genus Oplurus contains six rock-dwelling, terrestrial or arboreal species, and is
morphologically characterized by rows of enlarged and sometimes spiny scales encircling the tail (Blanc 1977;
Cadle 2003; Miinchenberg et al. 2008). The genus Chalarodon is on the contrary monotypic, represented by a
single described species. Chalarodon madagascariensis is a terrestrial species commonly observed on the sandy
soils of forested or bushy areas of the sub-arid to semi-arid southern and western regions of Madagascar (Blanc
1969, 1970). It can be easily differentiated from Oplurus by its smaller size, longitudinal dorsal crest (especially
marked in sexually mature males) running from the occipital region to the mid-length of the tail, and absence of
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The new species C. steinkampi likely qualifies for one of the Red List threat categories according to the
classification of the International Union for the Conservation of Nature (IUCN 2001), but given the limited
available data, we here propose to consider its status as Data Deficient (DD).

Acknowledgements

Samples used in this study have been collected in the framework of collaboration agreements among the
Département de Biologie Animale, Université d' Antananarvo, the Direction des Eaux et Foréts, Madagascar, the
Zoologische Staatssammlung Miinchen, and the Zoological Institute, TU Braunschweig. We are grateful to the
Malagasy institutions for granting research and export permits. Meike Kondermann and Gabriele Keunecke
assisted with labwork. Morphological data were partly scored by participants of the BD0O8 Vertebrate Morphology
course at TU Braunschweig, supervised by MV. We are grateful to these students for their help: Lisa Bewersdorf,
Bianca Bobowski, Benjamin Eichhofer, Laura Japke, Christina Kubik, Jutta Pruf, Kim Eileen Rennhack, Hendrik
Reuper, Leonie Salzburger, Felix Scholiibbers, Charlotte Tacke, Fanni Thrum, Kathrin Tichy, and Catherine
Tindall. We are indebted to Michael Franzen for providing photographs as well as to Mark-Oliver Rodel and Frank
Tillack (ZMB) for the loan of the Chalarodon specimens under their care and information on the missing syntypes.
Field work in Madagascar was supported by the Volkswagen Foundation, and by a postdoctoral fellowship of the
Humboldt Foundation to AM.

References

Ali, J.R. & Aitchison, J.C. (2009) Kerguelen Plateau and the Late Cretaceous southern-continent bioconnection hypothesis:
tales from a topographical ocean. Journal of Biogeography, 36, 1778—1784.
http://dx.doi.org/10.1111/j.1365-2699.2009.02105.x

Andreone, F. & Randriamahazo, H. (1997) Ecological and taxonomic observations on the amphibians and reptiles of the
Andohahela low altitude rainforest, S. Madagascar. Revue frangaise d’Aquariologie et d’Herpétologie, 24, 95-127.

Anonymous (1971) Opinion 955. Tropidogaster blainvillii Duméril & Bibron, 1837 (Reptilia): suppressed under the plenary
powers. Bulletin of Zoological Nomenclature, 28, 26-27.

Bauer, A.M., Giinther R. & Klipfel, R. (1995) The herpetological contributions of Wilhelm Peters (1815-1883). SSAR, Ithaca,
New York, 714 pp.

Blanc, C.P. (1965) Etudes sur les Iguanidae de Madagascar. 1. — Le squelette de Chalarodon madagascariensis Peters, 1854.
Mémoires du Muséum National d’Histoire Naturelle, Paris, New Series (A), 33, 93—146.

Blanc, C.P. (1969) Etudes sur les Iguanidae de Madagascar. II. Observations sur I’écologie de Chalarodon madagascariensis
Peters, 1854. Oecologia, 2, 292-318.
http://dx.doi.org/10.1007/BF00386115

Blanc, C.P. (1970) Analyse des facteurs de l'environnement dans l'aire de répartition de Chalarodon madagascariensis; leurs
implications biologiques. Annales Université Madagascar (Sciences), 7, 279-306.

Blanc, C.P. (1977) Reptiles sauriens Iguanidae. Faune de Madagascar, 45, 1-195.

Blanc, C.P., Blanc, F. & Rouault, J. (1983) The interrelationships of Malagasy iguanids. Journal of Herpetology, 17, 129-136.
http://dx.doi.org/10.2307/1563453

Blanc, C.P. & Carpenter, C.C. (1969) Studies on the Iguanidae of Madagascar III. Social and reproductive behavior of
Chalarodon madagascariensis. Journal of Herpetology, 3, 125-134.
http://dx.doi.org/10.2307/1562952

Boulenger, G.A. (1885) Catalogue of the lizards in the British Museum (Natural History). Second Edition. Vol. II. Iguanidae,
Xenosauridae, Zonuridae, Anguidae, Anniellidae, Helodermatidae, Varanidae, Xantusiidae, Teiidae, Amphisbaenidae.
Printed by order of the Trustees of the British Museum (Natural History), London, xiii + 497 pp. + 24 plates.

Brygoo, E.R. (1989) Les types d'Iguanides (Reptiles, Saunens) du Museum national d'Histoire naturelle. Catalogue critique.
Bulletin Museum National d'Histone Naturelle (Paris), Series 4 (11), Sec. A (3), Supplement, 1-112.

Cadle, J.E. (2003) Iguanidae (oplurines), oplurine lizards. /n: Goodman, S.M., Benstead, J.P. & (Eds.), The Natural History of
Madagascar, The University of Chicago Press, Chicago and London, pp. 983-986.

Carstens, B.C., Pelletier, T.A., Reid, N.M. & Satler, J.D. (2013) How to fail at species delimitation. Molecular Ecology, 22,
4369-4383.
http://dx.doi.org/10.1111/mec.12413

Chan, L.M., Choi, D., Raselimanana, A.P., Rakotondravony, H.A. & Yoder, A.D. (2012) Defining spatial and temporal patterns
of phylogeographic structure in Madagascar's iguanid lizards (genus Oplurus). Molecular Ecology, 21, 3839-3851.

218 - Zootaxa 3946 (2) © 2015 Magnolia Press MIRALLES ET AL.



http://dx.doi.org/10.1111/j.1365-294X.2012.05651.x

Clement, M., Posada, D. & Crandall, K.A. (2000) TCS: a computer program to estimate gene genealogies. Molecular Ecology,
9, 1657-1660.
http://dx.doi.org/10.1046/j.1365-294x.2000.01020.x

Crottini, A., Madsen, O., Poux, C., Strauss, A., Vieites, D.R. & Vences, M. (2012) Vertebrate time-tree elucidates the
biogeographic pattern of a major biotic change around the K-T boundary in Madagascar. Proceedings of the National
Academy of Sciences, 109, 5358-5363.
http://dx.doi.org/10.1073/pnas. 1112487109

Crottini, A., Harris, D.J., Miralles, A., Glaw, F., Jenkins, R.K.B., Randrianantoandro, J.C., Bauer, A. & Vences, M. (2015)
Morphology and molecules reveal two new species of the poorly studied gecko genus Paragehyra (Squamata:
Gekkonidae) from Madagascar. Organisms, Diversity and Evolution, 15, 175-198.
http://dx.doi.org/10.1007/s13127-014-0191-5

Dujsebayeva, T., Ananjeva, N., Bchme, W. & Wagner, P. (2009) Studies on specialized epidermal derivatives in iguanian
lizards: 1I. New data on the scalation of the Malagasy iguanas of the genus Oplurus (Sauria: Iguanidae). Amphibia-
Reptilia, 30, 89-97.
http://dx.doi.org/10.1163/156853809787392757

Duméril, A.M.C. & Bibron, G. (1837) Erpétologie Générale ou Histoire Naturelle Complete des Reptiles. Vol. 4. Librairie.
Encyclopédique Roret, Paris, 570 pp.

Etheridge, R. (1969) Tropidogaster blainvillii Dumeril & Bibron, 1837 (Reptilia, Sauria): proposed suppression under the
plenary powers. Z.N. (S.) 1860. Bulletin of Zoological Nomenclature, 25, 224-226.

Flot, J.-F., Couloux, A. & Tillier, S. (2010) Haplowebs as a graphical tool for delimiting species: a revival of Doyle’s “field for
recombination” approach and its application to the coral genus Pocillopora in Clipperton. BMC Evolutionary Biology, 10,
372.
http://dx.doi.org/10.1186/1471-2148-10-372

Gardner, C., Jasper, L. & Razafinarivo, N. (2011) A new, isolated population of Oplurus (Iguanidae) from Tsingy de Bemaraha
National Park, western Madagascar. Herpetology Notes, 4, 253-254.

Gehring, P.-S., Glaw, F., Gehara, M., Ratsoavina, F.M. & Vences, M. (2013) Northern origin and diversification in central
lowlands? - Complex phylogeography and taxonomy of widespread day geckos (Phelsuma) from Madagascar. Organisms,
Diversity and Evolution, 13, 605-620.
http://dx.doi.org/10.1007/s13127-013-0143-5

Glaw, F. & Vences, M. (2007) A Field Guide to the Amphibians and Reptiles of Madagascar. Third edition. Cologne, Vences &
Glaw Verlag, 496 pp.

Hawlitschek, O., Briickmann, B., Berger, J., Green, K. & Glaw, F. (2011) Integrating field surveys and remote sensing data to
study distribution, habitat use, and conservation status of the herpetofauna of the Comoro Islands. Zookeys, 144, 21-79.
http://dx.doi.org/10.3897/zookeys.144.1648

Huelsenbeck, J.P. & Ronquist, F. (2001) MRBAYES: Bayesian inference of phylogeny. Bioinformatics, 17, 754-755.
http://dx.doi.org/10.1093/bioinformatics/17.8.754

International Commission on Zoological Nomenclature (1999) International Code of Zoological Nomenclature, fourth edition.
The International Trust for Zoological Nomenclature, London, 306 pp.

TUCN (2001) IUCN Red List Categories and Criteria. Version 3.1. [IUCN, Species Survival Commission, Gland, Switzerland &
Cambridge, U.K.

Keogh, J.S., Edwards, D.L., Fisher, R.N. & Harlow, P.S. (2008) Molecular and morphological analysis of the critically
endangered Fijian iguanas reveals cryptic diversity and a complex biogeographic history. Philosophical Transactions of
the Royal Society of London: Biological Sciences, 363, 3413-3426.
http://dx.doi.org/10.1098/rstb.2008.0120

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

Lima, A., Harris, D.J., Rocha, S., Miralles, A., Glaw, F. & Vences, M. (2013) Phylogenetic relationships of Trachylepis skink
species from Madagascar and the Seychelles (Squamata: Scincidae). Molecular Phylogenetics and Evolution, 67, 615—
620.
http://dx.doi.org/10.1016/j.ympev.2013.02.001

Miralles, A. & Vences, M. (2013) New metrics for comparison of taxonomies reveal striking discrepancies among species
delimitation methods in Madascincus lizards. PLoS ONE, 8, €68242.
http://dx.doi.org/10.1371/journal.pone.0068242

Miinchenberg, T., Wollenberg, K.C., Glaw, F. & Vences, M. (2008) Molecular phylogeny and geographic variation of Malagasy
iguanas (Oplurus and Chalarodon). Amphibia-Reptilia, 29, 319-327.
http://dx.doi.org/10.1163/156853808785112101

Nagy, Z.T., Sonet, G., Glaw, F. & Vences, M. (2012) First large-scale DNA barcoding assessment of reptiles in the biodiversity
hotspot of Madagascar, based on newly designed COI primers. PLoS ONE, 7, €34506.
http://dx.doi.org/10.1371/journal.pone.0034506

ANEW SPECIES OF CHALARODON Zootaxa 3946 (2) © 2015 Magnolia Press - 219



Noonan, B.P. & Chippindale, P.T. (2006) Vicariant origin of Malagasy reptiles supports late Cretaceous Antarctic land bridge.
American Naturalist, 168, 730-741.
http://dx.doi.org/10.1086/509052

Noonan, B.P. & Sites, J.W. Jr. (2010) Tracing the origins of iguanid lizards and boine snakes of the Pacific. American
Naturalist, 175, 61-72.
http://dx.doi.org/10.1086/648607

Nussbaum, R.A., Raxworthy, C.J., Raselimanana, A.P. & Ramanamanjato, J.B. (1999) Amphibians and reptiles of the Réserve
Naturelle Integrale d’ Andohahela, Madagascar. Fieldiana Zoology, New Series, 94, 155-173.

Okajima, Y. & Kumazawa, Y. (2009) Mitogenomic perspectives into iguanid phylogeny and biogeography: Gondwanan
vicariance for the origin of Madagascan oplurines. Gene, 441, 28-35.
http://dx.doi.org/10.1016/j.gene.2008.06.011

Orozco-terWengel, P., Nagy, Z.T., Vieites, D.R., Vences, M. & Louis, E.R. Jr. (2008) Phylogeography and phylogenetic
relationships of Malagasy tree and ground boas. Biological Journal of the Linnean Society, 95, 640—652.
http://dx.doi.org/10.1111/j.1095-8312.2008.01083.x

Padial, J.M., Miralles, A., De la Riva, I. & Vences, M. (2010) The integrative future of taxonomy. Frontiers in Zoology, 7, 16.
http://dx.doi.org/10.1186/1742-9994-7-16

Peters, W. (1854) Diagnosen neuer Batrachier, welche zusammen mit der frither (24. Juli und 17. August) gegebenen Ubersicht
der Schlangen und Eidechsen mitgetheilt werden. Vol 1854. Bericht iiber die zur Bekanntmachung geeigneten
Verhandlungen der Koniglich preussischen Akademie der Wissenschaften zu Berlin, 15 pp. [pp. 614—628]

Peters, W. (1882) Naturwissenschafiliche Reise nach Mossambique. Zoologie. Ill. Amphibien. G. Reimer, Berlin, 191 pp.

Petit, G. (1928) Sur le Chalarodon madagascariensis Peters. Bulletin de la Societé Zoologique de France, 53, 401-405.

Posada, D. & Buckley, T.R. (2004) Model selection and model averaging in phylogenetics: advantages of Akaike Information
Criterion and Bayesian approaches over Likelihood Ratio Tests. Systematic Biology, 53, 793-808.
http://dx.doi.org/10.1080/10635150490522304

Posada, D. & Crandall, K.A. (1998) MODELTEST: testing the model of DNA substitution. Bioinformatics, 14, 817-818.
http://dx.doi.org/10.1093/bioinformatics/14.9.817

Puente, M., Glaw, F., Vieites, D.R. & Vences, M. (2009) Review of the systematics, morphology and distribution of Malagasy
dwarf geckos, genera Lygodactylus and Microscalabotes (Squamata: Gekkonidae). Zootaxa, 2103, 1-76.

Pyron, R.A., Burbrink F.T. & Wiens, J.J. (2013) A phylogeny and revised classification of Squamata, including 4161 species of
lizards and snakes. BMC Evolutionary Biology, 13, 93.
http://dx.doi.org/10.1186/1471-2148-13-93

Rambaut, A. & Drummond, A.J. (2009) Tracer vi1.5. Available from: http://beast.bio.ed.ac.uk/Tracer (accessed 10 March 2015)

Randriamahazo, H.J.A.R. & Mori, A. (2001) Egg-laying activities and reproductive traits in females of Oplurus cuvieri cuvieri.
Journal of Herpetology, 35,209-217.
http://dx.doi.org/10.2307/1566110

Randriamahazo, H.J.A.R. & Mori, A. (2005) Factors affecting the intra-populational variation in dorsal color pattern of an
iguanian lizard, Oplurus cuvieri cuvieri. Current Herpetology, 24, 19-26.
http://dx.doi.org/10.3105/1345-5834(2005)24[19:FATIVI]2.0.CO;2

Reynolds, R.G., Niemiller M.L. & Revell, R.J. (2014) Toward a Tree-of-Life for the boas and pythons: Multilocus species-level
phylogeny with unprecedented taxon sampling. Molecular Phylogenetics and Evolution, 71,201-213.
http://dx.doi.org/10.1016/j.ympev.2013.11.011

Schliiter, U. (2013) Madagaskarleguane. Lebensweise, Pflege und Fortpflanzung. KUS-Verlag, Rheinstetten, 88 pp.

Stephens, M., Smith, N.J. & Donnelly, P. (2001) A new statistical method for haplotype reconstruction from population data.
American Journal of Human Genetics, 68, 978—989.
http://dx.doi.org/10.1086/319501

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. III. Cladogram estimation. Genetics, 132, 619-633.

Titus, T.A. & Frost, D.R. (1996) Molecular homology assessment and phylogeny in the lizard family Opluridae (Squamata:
Iguania). Molecular Phylogenetics and Evolution, 6, 49—62.
http://dx.doi.org/10.1006/mpev.1996.0057

Vieira, GH.C., Cunha, L.D., Scheltinga, D.M., Glaw, F., Colli, GR. & Bao, S.N. (2007) Sperm ultrastructure of hoplocercid
and oplurid lizards (Sauropsida, Squamata, Iguania) and the phylogeny of Iguania. Journal of Zoological Systematics and
Evolutionary Research, 45, 230-241.
http://dx.doi.org/10.1111/§.1439-0469.2007.00406.x

220 - Zootaxa 3946 (2) © 2015 Magnolia Press MIRALLES ET AL.


http://dx.doi.org/10.3105/1345-5834(2005)24[19:FATIVI]2.0.CO;2
http://dx.doi.org/10.3105/1345-5834(2005)24[19:FATIVI]2.0.CO;2
http://dx.doi.org/10.3105/1345-5834(2005)24[19:FATIVI]2.0.CO;2

	Abstract
	Introduction
	Material and methods
	Results
	Identity of Chalarodon madagascariensis Peters, 1854 and designation of a lectotype
	Analysis of DNA sequences
	Analysis of morphological data
	Taxonomic description
	Chalarodon steinkampi sp. nov.
	Discussion
	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




