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Abstract

Two new species of the genus Cylindroiulus Verhoeff, 1894, C. julesvernei and C. oromii, are described from the subter-

ranean ecosystem of Madeira Island, Portugal. Species are illustrated with photographs and diagrammatic drawings. The 

new species belong to the Cylindroiulus madeirae-group, an insular species swarm distributed in the archipelagos of Ma-

deira and the Canary Islands. We discuss the differences between the new species and their relatives and present informa-

tion on the subterranean environment of Madeira. An updated overview of the subterranean biodiversity of millipedes in 

Macaronesia is also provided.
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Resumo

Duas novas species de Cylindroiulus Verhoeff, 1894, C. julesvernei and C. oromii são descritas de tubos de lava da ilha 

da Madeira, Portugal. As novas espécies pertencem ao complexo insular de espécies do grupo Cylindroiulus madeirae e 

são ilustradas com fotografias e desenhos esquemáticos. As diferenças com os seus parentes mais próximos e informações 

acerca do seu habitat são discutidas. Apresentamos também uma visão global da biodiversidade de mil-pés cavernícolas 

na Macaronésia.

Introduction

Analysis of subterranean millipede biodiversity in Portugal began only very recently (Reboleira & Enghoff in 
press). Recent studies in subterranean ecosystems in Portugal have contributed to elucidate new patterns of 
distribution for Iberian subterranean millipedes, and several new species have been described (Enghoff & 
Reboleira 2013a, 2013b, Reboleira & Enghoff 2013, in press), but so far, no subterranean-adapted millipedes have 
been recorded from the Portuguese Macaronesian islands, i.e., the Azores, Madeira and Selvagens archipelagos 
(Reboleira et al. 2011). 

The Madeira archipelago has its origin in a volcanic hotspot and it is estimated to have emerged from the sea 

about 4.7 Ma ago (Geldmacher et al. 2000). It is composed of the main island Madeira (728 km2), Porto Santo 

Island (69 km2) and the three Desertas islands (15 km2). Together with the Selvagens, Canaries and Azores, the 
Madeira archipelago constitutes the biogeographic region of Macaronesia (Fernández-Palacios et al. 2011). The 
nearest continental area is at 650 km on the west coast of Morocco and it is about 850 km distant from the southern 
coast of the Iberian Peninsula.

Madeira harbours seven troglobiont species and although it is far from being considered a hotspot for 
subterranean biodiversity, as the case of the Canary Islands, it holds a considerable promise for future research in 
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The unique hook-like shape of the mesomerite and the lack of rugose internal margins in the pro- and 
mesomerite in C. julesverni, whose female remains unknown, would be expected to be accompanied by 
modifications in the female vulvae shape, since pro- and mesomerite are used during copulation as a pair of forceps 
that seize the vulvar operculum of the female (Haacker & Fuchs 1970; Tadler 1996). Considering the deviating 
gonopods and the lack of female specimens, the inclusion of C. julesvernei in the C. madeirae-group rests on quite 
meagre evidence: C. julesvernei has a (sub)complete whorl of setae on the preanal ring, a character shared by the C. 
madeirae-group and just a few non-Madeiran species.

The vulvae of Cylindroiulus oromii n. sp. and Cylindroiulus sp. are typical of the C. madeirae-group, with the 
operculum lacking setae and the receptaculum seminis consisting in a subsphaerical vesicle, provided with a small 
terminal appendix (Enghoff 1982). However, these vulva characters also occur in the Iberian C. perforatus-group, 
presumed sister-group of the C. madeira-group (Read 1989a,b)

The exceptionally short accessory claw in both species is paralleled among the epigean species only by C. 
obscurior and C. zarcoi. Enghoff (1983) suggested that short accessory claw may facilitate climbing, and in fact C. 
obscurior seems to favour the microhabitat “moss on stones”, while the only known specimen of C. zarcoi was 
collected from moss and lichens on a tree trunk (Enghoff 1983; Read 1989a). Being able to climb is obviously 
more necessary for a cave-dwelling species than for a litter- or soil-dwelling one, and the short accessory claws of 
C. oromii and C. julesverni should probably be understood in this light.

Millipedes in the subterranean ecosystems of Macaronesia 

Within the biogeographic region of Macaronesia, 11 species of troglobiont millipedes are now known (Oromí 
2008; Enghoff 2012).

The highest diversity is located within the Canarian archipelago, which harbours 9 species belonging to the 
families Glomeridae and Julidae. Four species are present on the island of Tenerife: Glomeris speobia Golovatch & 
Enghoff, 2003; Dolichoiulus ypsilon Enghoff, 1992; D. labradae Enghoff, 1992 and D. chioensis Enghoff, 1992, 
all from lava tubes (Enghoff 1992; Golovatch & Enghoff 2003). Three species on Gran Canaria: D. typhlocanaria 
Enghoff, 2012; D. oromii Enghoff, 2012 and D. longunguis Enghoff, 2012 (Enghoff 2012), mainly from the 
superficial subterranean habitat (mss), but also found in caves and artificial mines (Enghoff 2012). One species on 
El Hierro, D. troglohierro Enghoff, 1992, from caves in the southern part of the island, and one on La Gomera, 
Thalassiobates emesesensis Enghoff, 2013, exclusively from the mss and probably a result of a speciation by 
adaptative shift from marine littoral to the subterranean habitat (Enghoff 1992, 2013). The blind, introduced D. 
typhlops Ceuca, 1973, is common in the subterranean environment of the Canary Islands of La Palma and El Hierro 
(Enghoff 1992, 2002). This high subterranean millipede diversity in the Canary Islands, matches with the high 
biodiversity for other groups of troglobiont arthropods there (Oromí 2008).

Subterranean millipedes are so far unknown in the Azores (Reboleira et al. 2011; Borges et al. 2012), which 
can be explained by the probable lack of indigenous epigean species of millipedes in that archipelago (Enghoff 
2011).

Acknowledgements

This study was supported by the SYNTHESYS Project (DK-TAF-3352), financed by European Community 
Research Infrastructure Action under the FP7 Capacities Program, and by Fauna Ibérica X (Ref.CGL2010-22267-
C07-01), which allowed A.S.R. to visit the Natural History Museum of Denmark. We are grateful to Marian Ramos 
for providing the support from Fauna Ibérica, to Élvio Nunes for making types and photo of living specimen of C. 
oromii available for this study, and to David Koon-Bong Cheung for all kinds of help during A.S.R.’s stay in 
Copenhagen.

References

Borges, P.A.V., Cardoso, P., Amorim, I.R., Pereira, F., Constância, J.P., Nunes, J.C., Barcelos, P., Costa, P., Gabriel, R. & 
Dapkevicius, M.L. (2012) Volcanic Caves: Priorities for Conserving the Azorean Endemic Troglobiont Species. 
International Journal of Speleology, 41, 101–112. 
 Zootaxa 3785 (3)  © 2014 Magnolia Press  ·  487NEW CYLINDROIULUS FROM MADEIRA, PORTUGAL

http://dx.doi.org/10.5038/1827-806x.41.1.11


http://dx.doi.org/10.5038/1827-806x.41.1.11
Enghoff, H. (1982) The millipede genus Cylindroiulus on Madeira – an insular species swarm (Diplopoda, Julida: Julidae). 

Entomologica Scandinavica (Supplement No.), 18, 1–142.
Enghoff, H. (1983) Adaptive radiation of the millipede genus Cylindroiulus on Madeira: habitat, body size, and morphology 

(Diplopoda, Julida: Julidae). Revue d'écologie et de biologie du sol, 20 (3), 403–415.
Enghoff, H. (1992) Dolichoiulus—a mostly Macaronesian multitude of millipedes. With the description of a related new genus 

from Tenerife, Canary Islands (Diplopoda, Julida, Julidae). Entomologica scandinavica Supplement, 40, 1–158. 
http://dx.doi.org/10.1111/j.1095-8312.1992.tb00857.x

Enghoff, H. (1992) Macaronesian millipedes (Diplopoda) with emphasis on endemic species swarms on Madeira and the 
Canary Islands. Biological Journal of the Linnean Society, 46, 153–161.

Enghoff, H. (1994) Millipedes, caves and islands. Mémoires de Biospéléologie, 20 (1993), 77–80.
Enghoff, H. (2011) The millipede genera Cylindroiulus and Dolichoiulus as examples of Macaronesian species swarms. In: 

Serrano A.R.M., Borges, P.A.V., Boieiro, M. & Oromí, P. (Eds.), Terrestrial arthropods of Macaronesia – Biodiversity, 

ecology and evolution. Sociedade Portuguesa de Entomologia, Lisboa, pp. 231–247.
Enghoff, H. (2012) Three new species of Dolichoiulus millipedes from the underground of Gran Canaria, with notes on the 

circumscription of the genus (Diplopoda, Julida, Julidae). European Journal of Taxonomy, 15, 1–12. 
http://dx.doi.org/10.5852/ejt.2012.15

Enghoff, H. (2013) New montane, subterranean congeners of a littoral millipede, genus Thalassisobates (Diplopoda: Julida: 
Nemasomatidae). Journal of Natural History, 47, 1613–1625. 
http://dx.doi.org/10.1080/00222933.2012.759289

Enghoff, H. & Báez, M. (1993) Evolution of distribution and habitat patterns in endemic millipedes of the genus Dolichoiulus 
(Diplopoda: Julidae) on the Canary Islands, with notes on distribution patterns of other Canarian species swarms. 
Biological Journal of the Linnean Society, 49 (3), 277–301. 
http://dx.doi.org/10.1111/j.1095-8312.1993.tb00906.x

Enghoff, H. & Reboleira, A.S.P.S. (2013) Subterranean species of Acipes Attems, 1937 (Diplopoda, Julida, Blaniulidae). 
Zootaxa, 3652 (4), 485–491. 
http://dx.doi.org/10.11646/zootaxa.3652.4.6

Enghoff, H. & Reboleira, A.S.P.S. (2013) A new cave-dwelling species of Scutogona from Portugal (Diplopoda, 
Chordeumatida, Chamaesomatidae). Zootaxa, 3736 (2), 175–186. 
http://dx.doi.org/10.11646/zootaxa.3736.2.5

Fernández-Palacios, J.M., de Nascimento, L., Otto, R., Delgado, J.D., García-del-Rey, E., Arévalo, J.R., & Whittaker, R.J. 
(2011) A reconstruction of Palaeo-Macaronesia, with particular reference to the long-term biogeography of the Atlantic 
island laurel forests. Journal of Biogeography, 38 (2), 226–246. 
http://dx.doi.org/10.1111/j.1365-2699.2010.02427.x

Geldmacher, J., van den Bogaard, P., Hoernle, K. & Schmincke, H.-U. (2000) The 40Ar/39Ar age dating of the Madeira 
Archipelago and hotspot track (eastern North Atlantic). Geochemistry Geophysics Geosystems, 1 (2), e1008. 
http://dx.doi.org/10.1029/1999gc000018

Golovatch, S.I. & Enghoff, H. (2003) Pill-millipedes of the Canary Islands: the Glomeris alluaudi-group (Diplopoda, 
Glomeridae). Vieraea: Folia scientarum biologicarum canariensium, (31), 9–26.

Haacker, U. & Fuchs, S. (1970) Das Paarungsverhalten von Cylindroiulus punctatus Leach. Zeitschrift für Tierpsychologie, 20, 
641–648. 
http://dx.doi.org/10.1111/j.1439-0310.1970.tb01892.x

Lohmander, H. (1955) Die Arthropodenfauna von Madeira nach den Ergebnissen der Reise von Prof. Dr. O. Lundblad Juli-
August 1935. XXXIV. Diplopoda. Arkiv För Zoologi, 9, 1–65.

Nóbrega, A. & Pupo, J. (1985) Ilha da Madeira, cavidades de origem vulcânica. Espeleo Divulgação, 4, 36–43.
Nunes, E. (2005) Os Tubos de Lava de Machico (Ilha da Madeira, Portugal): Biodiversidade e Conservação. BSc Thesis, 

Universidade da Madeira, 50 pp.
Oromí, P. (2008) Biospeleology in Macaronesia. Association for Mexican Cave Studies Bulletin, 19, 98–104.
Prada, S.N. & Serralheiro, A. (2000) Stratigraphy and evolutionary model of Madeira Island. Bocagiana, 200, 1–13.
Read, H.J. (1989a) New species and rcords of the Cylindroiulus madeirae-group, with notes on the phylogenetic relationships 

(Diplopda, Julida : Julidae). Entomologica Scandinavica, 19, 333–347.
Read, H.J. (1989b) The Cylindroiulus perforatus-group, with a description of a new species and notes on variation within C. 

perforatus Verhoeff, 1905 (Diplopda, Julida : Julidae). Entomologica Scandinavica, 20, 243–249. 
http://dx.doi.org/10.1163/187631289x00311

Reboleira, A.S.P.S., Borges, P.A.V., Gonçalves, F., Serrano, A. & Oromí, P. (2011) The subterranean fauna of a biodiversity 
hotspot region - Portugal: an overview and its conservation. International Journal of Speleology, 40 (1), 23–37. 
http://dx.doi.org/10.5038/1827-806x.40.1.4

Reboleira, A.S.P.S. & Enghoff, H. (2013) The genus Boreviulisoma Brolemann, 1928—an Iberian-N African outlier of a 
mainly tropical tribe of millipedes (Diplopoda: Polydesmida: Paradoxosomatidae). Zootaxa, 3646 (5), 516–528. 
http://dx.doi.org/10.11646/zootaxa.3646.5.2

Reboleira, A.S.P.S. & Enghoff, H. (2014) Sireuma, a new genus of subterranean millipedes from the Iberian Peninsula 
REBOLEIRA & ENGHOFF 488  ·  Zootaxa 3785 (3)  © 2014 Magnolia Press

http://dx.doi.org/10.5038/1827-806x.41.1.11
http://dx.doi.org/10.1111/j.1095-8312.1992.tb00857.x
http://dx.doi.org/10.1111/j.1095-8312.1992.tb00857.x
http://dx.doi.org/10.5852/ejt.2012.15
http://dx.doi.org/10.5852/ejt.2012.15
http://dx.doi.org/10.1080/00222933.2012.759289
http://dx.doi.org/10.1080/00222933.2012.759289
http://dx.doi.org/10.1111/j.1095-8312.1993.tb00906.x
http://dx.doi.org/10.1111/j.1095-8312.1993.tb00906.x
http://dx.doi.org/10.11646/zootaxa.3652.4.6
http://dx.doi.org/10.11646/zootaxa.3652.4.6
http://dx.doi.org/10.11646/zootaxa.3736.2.5
http://dx.doi.org/10.11646/zootaxa.3736.2.5
http://dx.doi.
http://dx.doi.
http://dx.doi.org/10.1029/1999gc000018
http://dx.doi.org/10.1111/j.1439-0310.1970.tb01892.x
http://dx.doi.org/10.1111/j.1439-0310.1970.tb01892.x
http://dx.doi.org/10.1111/j.1439-0310.1970.tb01892.x
http://dx.doi.org/10.1163/187631289x00311
http://dx.doi.org/10.1163/187631289x00311
http://dx.doi.org/10.5038/1827-806x.40.1.4
http://dx.doi.org/10.5038/1827-806x.40.1.4
http://dx.doi.org/10.11646/zootaxa.3646.5.2
http://dx.doi.org/10.11646/zootaxa.3646.5.2


(Diplopoda, Chordeumatida, Opisthocheiridae). Zootaxa, 3785 (1), 79–86. 
http://dx.doi.org/10.11646/zootaxa.3785.1.6

Reboleira, A.S.P.S. & Enghoff, H. (in press) Millipedes (Diplopoda) from caves of Portugal. Journal of Cave and Karst 
Studies.

Schubart, O. (1934) Tausendfüssler oder Myriapoda. I: Diplopoda. Tierwelt Deutchlands, 28, 1–318.
Shear, W. (2011) Class Diplopoda de Blainville in Gervais, 1844. In: Zhang, Z.-Q. (Ed.), Animal biodiversity: An outline of 

higher-level classification and survey of taxonomic richness. Zootaxa, 3148, 159–164.
Strinati, P. & Condé, B. (1995) Grottes et Palpigrades de Madère. Mémoires de Biospéologie, 22, 161–168.
Tadler, A. (1996) Functional morphology of genitalia of four species of julidan millipedes (Diplopoda: Nemasomatidae; 

Julidae). Zoological Journal of the Linnean Society, 118, 83–97. 
http://dx.doi.org/10.1111/j.1096-3642.1996.tb01263.x
 Zootaxa 3785 (3)  © 2014 Magnolia Press  ·  489NEW CYLINDROIULUS FROM MADEIRA, PORTUGAL

http://dx.doi.org/10.1111/j.1096-3642.1996.tb01263.x
http://dx.doi.org/10.1111/j.1096-3642.1996.tb01263.x

	Abstract
	Resumo
	Introduction
	Material and methods
	Cylindroiulus oromii n. sp.
	Cylindroiulus sp.
	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




