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Abstract

Resolving species limits within the genus Miniopterus has traditionally been complicated by the presence of cryptic spe-
cies with overlapping morphological features. We use molecular techniques, cranio-dental characters and tragus shape to
describe a new species of Miniopterus from Mozambique, M. mossambicus. Miniopterus mossambicus shows > 12% di-
vergence in cytochrome-b sequence from its nearest congeners (the Malagasy M. gleni and M. griveaudi) and > 15% di-
vergence from the morphologically similar M. natalensis, M. fraterculus and M. minor (all of which occur in southern and
eastern Africa). There is considerable overlap in cranio-dental characters of the southern African species, particularly M.
natalensis and M. mossambicus. However, tragus shape and multivariate comparisons of skull measurements can be used
to separate these species. Based on morphological comparisons of museum specimens, this species may also be present
in neighbouring Malawi and Zimbabwe, suggesting that it is probably distributed widely in south-central Africa.
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Résumé

Résoudre les délimitations des espéces au sein du genre Miniopterus a toujours été¢ compliqué a cause de la présence d'es-
peces cryptiques dont les caractéristiques morphologiques se chevauchent. Nous utilisons des techniques moléculaires,
des caractéres cranio-dentaires et la forme des tragus pour décrire une nouvelle espéce de Miniopterus venant du Mozam-
bique, M. mossambicus. Les séquences de cytochrome-b de M. mossambicus montrent une divergence supérieure a 13%
par rapport a ses plus proches congénéres (les formes malgache M. gleni et M. griveaudi), et une divergence supérieure a
15% par rapport & M. natalensis, M. minor et M. fraterculus qui lui sont morphologiquement semblables (ces dernieres
sont distribuées dans le sud et I'est de ' Afrique). I y a un chevauchement considérable des caractéres cranio-dentaires des
espéces du sud du continent africain, en particulier M. natalensis et M. mossambicus. Cependant, la forme du tragus et les
comparaisons multivariées des mesures craniennes peuvent étre utilisées pour séparer ces especes. Sur la base de la com-
paraison morphologique des spécimens muséologiques, cette espéce pourrait également étre présente dans les pays voisins
du Malawi et du Zimbabwe, ce qui suggere qu'elle est probablement largement distribuée en Afrique sud-centrale.

Introduction

In the past decade, numerous species of bats new to science have been described from sub-Saharan Africa (Fahr et
al. 2002; Stanley 2008; Taylor et al. 2012; Monadjem ef al. 2013), underscoring the ever increasing chiropteran

Accepted by P. Gaubert: 8 Nov. 2013; published: 10 Dec. 2013 123



With the description of a new species from south-eastern Africa herein, some advances are being made in the
regional systematics of this genus. However, portions of tropical central and western Africa remained to be studied
based on specimens with associated tissues. As has been demonstrated for Malagasy Miniopterus (Goodman et al.
2007), a critical step in resolving species limits and attaching binomial names to different clades is the sequencing
of type or topotypic specimens. This will be a key step in resolving the systematics of sub-Saharan Miniopterus.

Acknowledgements

We thank Christiane Denys (MNHN) and Paula Jenkins (BMNH) for making specimens available to us. Field
research associated in the present study was generously supported by FEDER Réunion, Programme Opérationnel
de Coopération Territoriale (2007—2013), ‘Faune Sauvage-Océan Indien’ (project number 31189) to Centre de
recherche et de Veille sur les Maladies Emergentes dans 1’Ocean Indien and The Council on Africa of the Field
Museum of Natural History. Erwan Lagadec helped with fieldwork. We are grateful to Daniel Ribeiro, Jose
Ribeiro, Janice Lemos and Anabela Lemos (Justica Ambiental) and Lucilia Chuquela and Carlos Bentos (Museu de
Histéria natural, Universidade Eduardo Mondlane) for aid with administrative, logistical, and permit aspects of
fieldwork in Mozambique. Darrin Lunde of the Smithsonian Institution kindly made available forearm
measurements from M. natalensis arenarius held in the USNM. Two reviewers significantly improved the early
version of the manuscript.

References

Aellen, V. (1956) Speologica africana. Chiroptéres des grottes de Guinée. Bulletin de l'Institut fondamental d'Afrique noire, 18,
série A, N° 3, 884-894.

African Chiroptera Report (2012) Africa Chiroptera Report. Pretoria. Downloaded from http://www.Africanbats.org (accessed
10 July 2012)

Ansell, WF.H. (1978) The mammals of Zambia. The National Parks & Wildlife Service, Chilanga, Zambia, 126 pp.

Appleton, B.R., McKenzie, J.A. & Christidis, L. (2004) Molecular systematics and biogeography of the bent-wing bat complex
Miniopterus schreibersii (Kuhl, 1817) (Chiroptera: Vespertilionidae). Molecular Phylogeny and Evolution, 31, 431-439.
http://dx.doi.org/10.1016/j.ympev.2003.08.017

Fahr, J. & Kalko, K.V. (2011) Biome transitions as centres of diversity: habitat heterogeneity and diversity patterns of West
African bat assemblages across spatial scales. Ecography, 34, 177-195.
http://dx.doi.org/10.1111/j.1600-0587.2010.05510.x

Fahr, J., Vierhaus, H., Hutterer, R. & Kock, D. (2002) A revision of the Rhinolophus maclaudi species group with the
description of a new species from West Africa (Chiroptera: Rhinolophidae). Myotis, 40, 95—126.

Gemmel, N.J. & Akiyama, S. (1996) An efficient method for the extraction of DNA from vertebrate tissues. Trends in Genetics,
12, 338-339.
http://dx.doi.org/10.1016/s0168-9525(96)80005-9

Goodman, S.M. (2011) Les chauves-souris de Madagascar. Association Vahatra, Antananarivo, Madagascar, 129 pp.
http://dx.doi.org/10.3161/001.014.0101

Goodman, S.M., Ryan, K.E., Maminirina, C.P., Fahr, J., Christidis, L. & Appleton, B. (2007) The specific status of populations
on Madagascar referred to Miniopterus fraterculus (Chiroptera: Vespertilionidae), with description of a new species.
Journal of Mammalogy, 88, 1216—1229.
http://dx.doi.org/10.1644/06-mamm-a-285r1.1

Goodman, S.M., Bradman, H.M., Maminirina, C.P., Ryan, K.E., Christidis, L. & Appleton, B. (2008) A new species of
Miniopterus (Chiroptera: Miniopteridae) from lowland southeastern Madagascar. Mammal Biology, 73, 199-213.
http://dx.doi.org/10.1016/j.mambio.2007.12.003

Goodman, S.M., Maminirina, C.P., Weyeneth, N., Bradman, H.M., Christidis, L., Ruedi, M. & Appleton, B. (2009a) The use of
molecular and morphological characters to resolve the taxonomic identity of cryptic species: the case of Miniopterus
manavi (Chiroptera, Miniopteridae). Zoologica Scripta, 38, 339—363.
http://dx.doi.org/10.1111/j.1463-6409.2008.00377.x

Goodman, S.M., Maminirina, C.P., Bradman, H.M., Christidis, L. & Appleton, B. (2009b) The use of molecular phylogenetic
and morphological tools to identify cryptic and paraphyletic species: examples from the diminutive long-fingered bats
(Miniopterus: Miniopteridae: Chiroptera) on Madagascar. American Museum Novitates, 3669, 1-33.
http://dx.doi.org/10.1206/652.1

140 - Zootaxa 3746 (1) © 2013 Magnolia Press MONADJEM ET AL.


http://dx.doi.org/10.1016/s0168-9525(96)80005-9
http://dx.doi.org/10.1016/s0168-9525(96)80005-9
http://dx.doi.org/10.1016/j.ympev.2003.08.017
http://dx.doi.org/10.1016/j.ympev.2003.08.017
http://dx.doi.org/10.1111/j.1600-0587.2010.05510.x
http://dx.doi.org/10.1111/j.1600-0587.2010.05510.x
http://dx.doi.org/10.1016/s0168-9525%2896%2980005-9
http://dx.doi.org/10.1016/s0168-9525%2896%2980005-9
http://dx.doi.org/10.1016/s0168-9525%2896%2980005-9
http://dx.doi.org/10.3161/001.014.0101
http://dx.doi.org/10.1644/06-mamm-a-285r1.1
http://dx.doi.org/10.1644/06-mamm-a-285r1.1
ht
ht
http://dx.doi.org/10.1111/j.1463-6409.2008.00377.x
http://dx.doi.org/10.1111/j.1463-6409.2008.00377.x
http://dx.doi.org/10.1206/652.1
http://dx.doi.org/10.1206/652.1

Goodman, S.M., Maminirina, C.P., Bradman, H.M., Christidis, L. & Appleton, B. (2010) Patterns of morphological and genetic
variation in the endemic Malagasy bat Miniopterus gleni (Chiroptera: Miniopteridae), with the description of a new
species, M. griffithsi. Journal of Zoological Systematics and Evolutionary Research, 48, 75-86.
http://dx.doi.org/10.1111/j.1439-0469.2009.00524.x

Goodman, S.M., Ramasindrazana, B., Maminirina, C.P., Schoeman, M.C. & Appleton, B. (2011) Morphological, bioacoustical,
and genetic variation in Miniopterus bats from eastern Madagascar, with the description of a new species. Zootaxa, 2880,
1-19.

Goodman, S.M., Puechmaille, S.J., Friedli-Weyeneth, N., Gerlach, J., Ruedi, M., Schoeman, M.C., Stanley, W.T. & Teeling,
E.C. (2012a) Phylogeny of the Emballonurini (Emballonuridae) with descriptions of a new genus and species from
Madagascar. Journal of Mammalogy, 93, 1440—1455.
http://dx.doi.org/10.1644/11-mamm-a-271.1

Goodman, S.M., Taylor, P.J., Ratrimomanarivo, F. & Hoofer, S.R. (2012b) The genus Neoromicia (Family Vespertilionidae) in
Madagascar, with the description of a new species. Zootaxa, 3250, 1-25.

Hall, T.A. (1999) BioEdit: a user-friendly biological sequence alignment editor and analysis program for Windows 95/98/NT.
Nucleic Acids Symposium Series, 41, 95-98.

Hammer, @., Harper, D.A.T. & Ryan, P.D. (2001) PAST: Paleontological Statistics Software Package for Education and Data
Analysis. Palaeontologia Electronica, 4 (1), 1-9. Available from: http://palaeo-electronica.org/2001_1/past/issuel _01.htm
(accessed 6 Dec. 2013)

Happold, D.C.D., Happold, M. & Hill, J.E. (1987) The bats of Malawi. Mammalia, 51, 334-414.
http://dx.doi.org/10.1515/mamm.1987.51.3.337

Irwin, D.M., Kocher, T.D. & Wilson, A.C. (1991) Evolution of the cytochrome b gene of mammals. Journal of Molecular
Evolution, 32, 128—-144.
http://dx.doi.org/10.1007/bf02515385

Juste, J. & Ibafiez, C. (1992) Taxonomic review of Miniopterus minor Peters, 1867 (Mammalia: Chiroptera) from western
central Africa. Bonner Zoologische Beitrdge, 43, 355-365.

Juste, J., Ferrandez, A., Fa, J.E., Masefield, W. & Ibafiez, C. (2007) Taxonomy of little bent-winged bats (Miniopterus,
Miniopteridae) from the African islands of Sdo Tomé, Grand Comoro and Madagascar, based on mtDNA. Acta
Chiropterologica, 9, 27-37.
http://dx.doi.org/10.3161/1733-5329(2007)9[27:tolbbm]2.0.co;2

Marck, C. (1990) DNA Strider: A C program for DNA and protein sequence analysis. Service de Biochimie et de Génétique et
Moléculaire, direction des Sciences de la vie, Gif Sur Yvette, France, 53 pp.

Miller-Butterworth, C.M., Eick, G., Jacobs, D.S., Schoeman, M.C. & Harley, E.H. (2005) Genetic and phenotypic differences
between South African long-fingered bats, with a global miniopterine phylogeny. Journal of Mammalogy, 86, 1121-1135.
http://dx.doi.org/10.1644/05-mamm-a-021r1.1

Miller-Butterworth, C.M., Murphy, W.J., O’Brien, S.J., Jacobs, D.S., Springer, M.S. & Teeling, E.C. (2007) A family matter:
conclusive resolution of the taxonomic position of the long-fingered bats. Miniopterus. Molecular Biology and Evolution,
24, 1553-1561.
http://dx.doi.org/10.1093/molbev/msm076

Monadjem, A., Taylor, P.J., Cotterill, F.P.D., Schoeman, M.C. (2010a) Bats of Southern Africa: a biogeographic and taxonomic
synthesis. University of the Witwatersrand, Johannesburg, 596 pp.

Monadjem, A., Schoeman, M.C., Reside, A., Pio, D.V., Stoffberg, S., Bayliss, J., Cotterill, P.D.F., Curran, M., Kopp, M. &
Taylor, P.J. (2010b) A recent inventory of the bats of Mozambique with documentation of seven new species to the
country. Acta Chiropterologica, 12, 371-391.
http://dx.doi.org/10.3161/150811010x537963

Monadjem, A., Richards, L., Taylor, P.J. & Stoffberg, S. (2013) High diversity of pipistrelloid bats (Vespertilionidae: Hypsugo,
Neoromicia, and Pipistrellus) in a West African rainforest with the description of a new species. Zoological Journal of the
Linnean Society, 167, 191-207.
http://dx.doi.org/10.1111/.1096-3642.2012.00871.x

Peterson, R.L., Eger, J.L. & Mitchell, L. (1995) Chiroptéres. Vol. 84. Faune de Madagascar. Muséum national d’Histoire
naturelle, Paris, 204 pp.

Ramasindrazana, B., Goodman, S.M., Schoeman, M.C. & Appleton, B. (2011) Identification of cryptic species of Miniopterus
bats (Chiroptera: Miniopteridae) from Madagascar and the Comoros using bioacoustics overlaid on molecular genetic and
morphological characters. Biological Journal of the Linnean Society, 104, 284-302.
http://dx.doi.org/10.1111/j.1095-8312.2011.01740.x

Ronquist, F. & Huelsenbeck, J.P. (2003) MrBayes 3: Bayesian phylogenetic inference under mixed models. Bioinformatics, 19,
1572-1574.
http://dx.doi.org/10.1093/bioinformatics/btg180

Sakai, T., Kikkawa, Y., Tsuchiya, K., Harada, M., Kanoe, M., Yoshiyuki, M. & Yonekawa, H. (2003) Molecular phylogeny of
Japanese Rhinolophidae based on variations in the complete sequence of the mitochondrial cytochrome b gene. Genes &
Genetic Systems, 78, 179-189.
http://dx.doi.org/10.1266/ggs.78.179

NEW MINIOPTERUS SPECIES FROM AFRICA Zootaxa 3746 (1) © 2013 Magnolia Press - 141


http://dx.doi.org/10.1111/j.1439-0469.2009.00524.x
http://dx.doi.org/10.1111/j.1439-0469.2009.00524.x
http://dx.doi.org/10.1644/11-mamm-a-271.1
http://dx.doi.org/10.1644/11-mamm-a-271.1
http://dx.doi.org/10.1515/mamm.1987.51.3.337
http://dx.doi.org/10.1515/mamm.1987.51.3.337
http://dx.doi.org/10.1007/bf02515385
http://dx.doi.org/10.1007/bf02515385
http://dx.doi.org/10.3161/1733-5329%282007
http://dx.doi.org/10.3161/1733-5329%282007
http://dx.doi.org/10.1644/05-mamm-a-021r1.1
http://dx.doi.org/10.1644/05-mamm-a-021r1.1
http://dx.doi.org/10.1093/molbev/msm076
http://dx.doi.org/10.1093/molbev/msm076
http://dx.doi.org/10.1093/molbev/msm076
http://dx.doi.org/10.3161/1508
http://dx.doi.org/10.3161/1508
http://dx.doi.org/10.1111/j.1096-3642.2012.00871.x
http://dx.doi.org/10.1111/j.1096-3642.2012.00871.x
http://dx.doi.org/10.1111/j.1095-8312.2011.01740.x
http://dx.doi.org/10.1111/j.1095-8312.2011.01740.x
http://dx.doi.org/10.1093/bioinformatics/btg180
http://dx.doi.org/10.1093/bioinformatics/btg180
http://dx.doi.org/10.1093/bioinformatics/btg180
http://dx.doi.org/10.1266/ggs.78.179
http://dx.doi.org/10.1266/ggs.78.179
http://dx.doi.org/10.3161/1733-5329(2007)9[27:tolbbm]2.0.co;2

Sanborn, C.C. (1936) Descriptions and records of African bats. Zoological Series of Field Museum of Natural History, 20, 107—
114.

Sramek, J., Gvozdik, V. & Benda, P. (2013) Hidden diversity in bent-winged bats (Chiroptera: Miniopteridae) of the Western
Palaearctic and adjacent regions: implications for taxonomy. Zoological Journal of the Linnean Society, 167, 165—190.
http://dx.doi.org/10.1111/j.1096-3642.2012.00870.x

Simmons, N. (2005) Order Chiroptera. /n: Wilson, D.E. & Reeder, D.M. (Eds.), Mammal species of the World: a taxonomic
and geographic reference. 3" edition. Johns Hopkins University Press, Baltimore, pp. 312-529.

Stadelmann, B., Jacobs, D.S., Schoeman, C. & Ruedi, M. (2004) Phylogeny of African Myotis bats (Chiroptera,
Vespertilionidae) inferred from cytochrome b sequences. Acta Chiropterologica, 6, 177-192.
http://dx.doi.org/10.3161/001.006.0201

Stamatakis, A., Hoover, P. & Rougemont, J. (2008) A rapid bootstrap algorithm for the RAXML web-Servers. Systematic
Biology, 75, 758-771.

Stanley, W.T. (2008) A new species of Mops (Molossidae) from Pemba Island, Tanzania. Acta Chiropterologica, 10, 183—192.
http://dx.doi.org/10.3161/150811008x414773

Stoffberg, S., Jacobs, D.S. & Miller-Butterworth, C.M. (2004) Field identification of two morphologically similar bats,
Miniopterus schreibersii natalensis and Miniopterus fraterculus (Chiroptera: Vespertilionidae). Afiican Zoology, 39, 47—
53.

Swofford, D.L. (2003) PAUP* Phylogenetic Analysis Using Parsimony (*and other methods). Version 4.0b10 for Macintosh.
Sunderland, Massachusetts: Sinauer Associates, Inc.

Taylor, P.J., Stoffberg, S., Monadjem, A., Schoeman, M.C., Bayliss, J., Cotterill, F.P.D. (2012) Four new bat species
(Rhinolophus hildebrandtii complex) reflect Plio-Pleistocene divergence of dwarfs and giants across an Afromontane
Archipelago. Plos ONE, 7 (9), e41744.
http://dx.doi.org/10.1371/journal.pone.004 1744

Van der Merwe, M. (1975) Preliminary study on the annual movements of the Natal clinging bat. South African Journal of
Science, 71, 237-241.

Weyeneth, N., Goodman, S.M., Stanley, W.T. & Ruedi, M. (2008) The biogeography of Miniopterus bats (Chiroptera:
Miniopteridae) from the Comoro Archipelago inferred from mitochondrial DNA. Molecular Ecology, 17, 5205-5219.
http://dx.doi.org/10.1111/j.1365-294x.2008.03994.x

142 - Zootaxa 3746 (1) © 2013 Magnolia Press MONADJEM ET AL.


http://dx.doi.org/10.1111/j.1096-3642.2012.00870.x
http://dx.doi.org/10.1111/j.1096-3642.2012.00870.x
http://dx.doi.org/10.3161/001.006.0201
http://dx.doi.org/10.3161/001.006.0201
http://dx.doi.org/10.3161/150811008x414773
http://dx.doi.org/10.3161/150811008x414773
http://dx.doi.org/10.1371/journal.pone.0041744
http://dx.doi.org/10.1111/j.1365-294x.2008.03994.x
http://dx.doi.org/10.1111/j.1365-294x.2008.03994.x

	Abstract
	Résumé
	Introduction
	Material and methods
	Results
	Molecular analyses
	Discussion
	Acknowledgements
	References


<<
  /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




