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Abstract

A new genus, Cavichiana, is described for a new species of Cicadellini, C. bromelicola, from Southeastern Brazil (states 

of Rio de Janeiro and São Paulo). The new genus can be distinguished from other genera of the Cicadellini by the follow-

ing combination of features: (1) head deltoid, strongly produced anteriorly; (2) ocelli located distinctly anterad of anterior 

eye angles; (3) aedeagus tubular, elongate, its apex with a conspicuous crown of spines; (4) paraphyses with both stalk 

and rami elongate, rami slender and each with basidorsal dentiform projection. The new species has a distinctive color 

pattern. The dorsum is dark brown to black with contrasting blue to white spots. The anterior half of the fore wings has a 

large, circular transcommissural yellow macula bordered by a blue to white border, the anterior portion of this macula cov-

ering the scutellum. Specimens of the new species were found on leaves of bromeliads in areas of restinga (sand dune 

vegetation) of the Atlantic Forest of Southeastern Brazil. Other cases of association between hemipterans and bromeliads 

are listed and briefly discussed.
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Introduction

The xylem-specialist leafhopper subfamily Cicadellinae (sharpshooters) includes two tribes, the cosmopolitan 
Cicadellini and the New World Proconiini (Young 1968, 1977, 1986). Cicadellini currently comprises over 170 
genera and 1,200 species in the New World, with distinctly greater diversity in the Neotropical region. This tribe is 
similar to the Proconiini, and differs from other leafhoppers, in having (1) the face strongly swollen, (2) the ocelli 
on the crown distad from the anterolateral margins, and (3) the inner apical cell of the fore wing parallel to the long 
axis of the wing; it differs from Proconiini in having (1) the antennal ledges usually not protuberant in dorsal view, 
(2) the hind legs at rest with femoro-tibial joints almost always extended to the lateral pronotal lobes, and (3) the 
male pygofer and/or subgenital plates nearly always with macrosetae and/or microsetae not evenly dispersed 
(Young 1968, Takiya & Cavichioli 2005). After the publication of Young’s (1977) comprehensive monograph of 
the New World Cicadellini, 16 new genera of this tribe have been proposed by various authors. A complete account 
of the papers dealing with these new genera was recently provided by Mejdalani & Cavichioli (2013).

Here we propose an additional new genus of Cicadellini from Southeastern Brazil. This new genus is so far 
known from a single new species from the states of Rio de Janeiro and São Paulo. Specimens of the new species 
are peculiar in comparison to other Cicadellinae from Southeastern Brazil because they consist in the first record of 
leafhoppers inhabiting the rosettes of bromeliads in their natural environment. Other cases of association between 
hemipterans and bromeliads are listed and briefly discussed.
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2001, Balacha Melichar, 1926, and Ochrostacta Stål, 1869, occurring in South and Southeastern Brazil (Takiya et 
al. 2001, Takiya & Mejdalani 2004, Cavichioli & Takiya 2010). These records contrast with most sharpshooter 
species, which are thought to be polyphagous, some species being able to feed on a wide range of plant families. 
The body of C. bromelicola specimens is moderately flattened dorsoventrally (Fig. 21) and this condition is also 
observed in the Eryngium specialists. These four sharpshooter genera do not seem to be closely related. Their 
depressed bodies possibly arose convergently in association with similar conditions of their microhabitats inside 
the rosettes of Bromeliacea or Apiaceae. Interestingly, the cercopid Kanaima fluvialis (Lallemand, 1924), another 
Eryngium dweller (Cavichioli 1987), also has the body dorsoventrally flattened (Carvalho & Webb 2005: 253, figs 
496, 497).

Despite the few studies conducted on the biology of bromeliad herbivores, the scarce and scattered information 
on the subject at least does not suggest a high susceptibility of this plant family to herbivory in natural habitats. 
Bromeliads are known to have a lower nutritional quality as compared to most available surrounding resources and 
possess potential chemical and mechanical deterrents, which may limit herbivory (Benzing 2000). Additionally, 
few herbivores, including the hemipterans here listed (Table 1), may more likely be the result of the recent 
diversification of the crown group of the bromeliad subfamilies Bromelioideae and Tillandsioideae (less than 10 
Ma based on Givnish et al. 2011).

Acknowledgments

We are indebted to our colleagues from Universidade Federal do Rio de Janeiro (UFRJ) who collected specimens 
of the new taxon: A. C. R. Alves, M. A. P. Azevedo, A. L. Carvalho, L. B. N. Coelho, M. E. Felix, J. L. Nessimian, 
and L. G. N. Rodrigues. The manuscript benefited from the useful comments of R. R. Cavichioli (Universidade 
Federal do Paraná, Curitiba), M. W. Nielson (Monte L. Bean Museum, Brigham Young University, Provo), and C. 
H. Dietrich (Illinois Natural History Survey, Champaign). Felipe Q. Machado (UFRJ) kindly allowed us to use his 
nice photograph of the new taxon (Fig. 21). Literature and insights on bromeliad anatomy and herbivores were 
shared by A. Mantovani (Instituto de Pesquisas Jardim Botânico do Rio de Janeiro), who also identified the 
Neoregelia species found at Ubatuba, and on true bug herbivores by C. F. Schwertner (Universidade Federal de São 
Paulo, São Paulo). J. Gomes-da-Silva (MNRJ) provided information on bromeliad taxonomy. L. A. A. Costa 
(MNRJ) provided literature on mirids associated to bromeliads. Fellowships from Conselho Nacional de 
Desenvolvimento Científico e Tecnológico (CNPq) to GM (process number 301391/2011-4) and to VQ (PIBIC) 
and from Fundação de Amparo à Pesquisa do Estado do Rio de Janeiro (FAPERJ/CAPES, process number E-26/
103.372/2012) to RAC are acknowledged. This study was supported by CNPq (PROTAX, grant number 562.303/
2010-3 to DMT) and FAPERJ (grant number E-26/111.181/2011 to Nelson Ferreira-Jr—Departamento de 
Zoologia, Instituto de Biologia, UFRJ).

References

Barcellos, A. (2007) Hemípteros terrestres. In: Becker, F.G., Ramos, R.A. & Moura, L.A. (Orgs.), Biodiversidade. Regiões da 

Lagoa do Casamento e dos Butiazais de Tapes, Planície Costeira do Rio Grande do Sul. Brasília, Ministério do Meio 

Ambiente, v. 25, pp. 198–209.

Benzing, D.H. (2000) Relationships with fauna. In: Benzing, D.H. (Ed.), Bromeliaceae: profile of an adaptive radiation. 

Cambridge, Cambridge University Press, pp. 405–462.

Brailovsky, H. (1985) Revisión del género Anasa Amyot-Serville (Hemiptera-Heteroptera-Coreidae-Coreinae-Coreini). 

Monografías. Instituto de Biología, Universidad Nacional Autónoma de México, 2, 1–266.

Brailovsky, H. (1998) A revision of the genus Amblyomia Stål (Heteroptera: Coreidae: Coreinae: Leptoscelini). Florida 

Entomologist, 81, 475–482. 

http://dx.doi.org/10.2307/3495945

Brailovsky, H. & Cervantes, L. (2008) Two new species and distribution records of the genus Acroleucus in Mexico 

(Hemiptera: Heteroptera: Lygaeidae: Lygaeinae). Florida Entomologist, 91, 49–93. 

http://dx.doi.org/10.1653/0015-4040(2008)091[0049:tnsadr]2.0.co;2

Carvalho, G.S. & Webb, M.D. (2005) Cercopid spittle bugs of the New World (Hemiptera, Auchenorrhyncha, Cercopidae). 

Sofia, Pensoft, 271 pp.

Carvalho, J.C.M. (1944) Mirídeos neotropicais: uma nova espécie de “Caulotops” Bergroth, e considerações sobre o gênero 
MEJDALANI ET AL.570  ·  Zootaxa 3755 (6)  © 2014 Magnolia Press

http://dx.doi.org/10.2307/3495945
http://dx.doi.org/10.2307/3495945
http://dx.doi.org/10.1653/0015-4040%282008%29091%5b0049:tnsadr%5d2.0.co;2
http://dx.doi.org/10.1653/0015-4040%282008%29091%5b0049:tnsadr%5d2.0.co;2
http://dx.doi.org/10.1653/0015-4040(2008)091[0049:tnsadr]2.0.co;2


“Eccritotarsus” Stal. Revista Brasileira de Biologia, 4, 243–246.

Carvalho, J.C.M. (1946) Mirídeos neotropicais, XXIII: um gênero e três espécies novas colecionadas em Araceae e 

Bromeliaceae (Hemiptera). Boletim do Museu Nacional, Rio de Janeiro, Série Zoologia, 61, 1–6 + pls I–V.

Carvalho, J.C.M. (1953) Neotropical Miridae, LXVIII: genus “Eurychilella” Reuter with description of four new species 

(Hemiptera). Revista Brasileira de Biologia, 13, 347–353.

Cavichioli, R.R. (1987) Sobre a biologia de Kanaima fluvialis (Lallemand, 1924) (Homoptera, Cercopidae). Revista Brasileira 

de Entomologia, 31, 71–82.

Cavichioli, R.R. & Takiya, D.M. (2010) A new species of Aurigoniella Takiya, Mejdalani & Felix (Homoptera, Cicadellidae, 

Cicadellini) from southern Brazil. Revista Brasileira de Entomologia, 54, 601–603. 

http://dx.doi.org/10.1590/s0085-56262010000400010

Champion, G.C. (1913) Coleoptera, &c., in bromeliads. Entomologist's Monthly Magazine, 49, 2–7.

Cogliatti-Carvalho, L., Rocha-Pessôa, T.C., Nunes-Freitas, A.F. & Rocha, C.F.D. (2008) Bromeliaceae species from coastal 

restinga habitats, Brazilian states of Rio de Janeiro, Espírito Santo, and Bahia. Check List, 4, 234–239.

Dietrich, C.H. (2005) Keys to the families of Cicadomorpha and subfamilies and tribes of Cicadellidae (Hemiptera: 

Auchenorrhyncha). Florida Entomologist, 88, 502–517. 

http://dx.doi.org/10.1653/0015-4040(2005)88[502:kttfoc]2.0.co;2

Fazolin, M., Ledo, A.S. & Azevedo, F.F. (2001) Níveis de infestação de Thlastocoris laetus Mayr (Hemiptera: Coreidae) em 

quatro cultivares de abacaxi em Rio Branco, AC. Neotropical Entomology, 30, 715–719. 

http://dx.doi.org/10.1590/s1519-566x2001000400029

Fennah, R.G. (1945) The Fulgoroidea, or lanternflies, of Trinidad and adjacent parts of South America. Proceedings of the 

United States National Museum, 95, 411–520. 

http://dx.doi.org/10.5479/si.00963801.95-3184.411

Frank, J.H. & Lounibos, L.P. (2009) Insects and allies associated with bromeliads: a review. Terrestrial Arthropod Reviews, 1, 

125–153. 

http://dx.doi.org/10.1163/187498308x414742

Froeschner, R.C. (1991) Lace bug genus Acalypta in Mexico: key and new species A. laurae (Heteroptera: Tingidae). 

Entomological News, 102, 179–182.

Givnish, T.J., Barfuss, M.H.J., Ee, B.V., Riina, R., Schulte, K., Horres, R., Gonsiska, P.A., Jabaily, R.S., Crayn, D.M., Smith, 

J.A.C., Winter, K., Brown, G.K., Evans, T.M., Holst, B.K., Luther, H., Till, W., Zizka, G., Berry, P.E. & Sytsma, K.J. 

(2011) Phylogeny, adaptive radiation, and historical biogeography in Bromeliaceae: insights from an eight-locus plastid 

phylogeny. American Journal of Botany, 98, 872–895. 

http://dx.doi.org/10.1163/187498308x414742

Hamilton, K.G.A. (1981) Morphology and evolution of the rhynchotan head (Insecta: Hemiptera, Homoptera). Canadian 

Entomologist, 113, 953–974. 

http://dx.doi.org/10.4039/ent113953-11

Hernández-Baz, F., Krömer, T. & Coates, R. (2011) First record of arthropods associated with Greigia juareziana

(Bromeliaceae). Revista Mexicana de Biodiversidad, 82, 1034–1036.

Hill, B.G. (1970) Comparative morphological study of selected higher categories of leafhoppers (Homoptera: Cicadellidae). 

Ann Arbor, University Microfilms, xi + 187 pp.

Illingworth, J.F. (1931) Notes on some bugs associated with pineapples in Hawaii. Proceedings of the Hawaiian Entomological 

Society, 7, 465–467.

Maes, J.-M. (1992) El género Draeculacephala (Homoptera: Cicadellidae) en Nicaragua. Revista Nicaraguense de 

Entomologia, 20, 35–40.

Maes, J.-M. (1994) Catalogo de los Pentatomoidea (Heteroptera) de Nicaragua. Revista Nicaraguense de Entomologia, 28, 1–

29.

Maes, J.-M. (2004) Insectos asociados a algunos cultivos tropicales en el atlantico de Nicaragua. Parte XIII. Piña (Ananas 

comosus, Bromeliaceae). Revista Nicaraguense de Entomologia, 64 (supplemento 1), 1–67.

Maes, J.-M. & Godoy, C. (1993) Catalogo de los Cicadellidae (Homoptera) de Nicaragua. Revista Nicaraguense de 

Entomologia, 24, 5–34.

Maes, J.-M. & Goellner-Scheiding, U. (1993) Catalogo de los Coreoidea (Heteroptera) de Nicaragua. Revista Nicaraguense de 

Entomologia, 25, 1–19.

Martinelli, G., Vieira, C.M., Gonzalez, M., Leitman, P., Piratininga, A., Costa, A.F. & Forzza, R.C. (2008) Bromeliaceae da 

Mata Atlântica brasileira: lista de espécies, distribuição e conservação. Rodriguésia, 59, 209–258.

McKamey, S.H. (2007) Taxonomic catalogue of the leafhoppers (Membracoidea). Part 1. Cicadellinae. Memoirs of the 

American Entomological Institute, 78, 1–394.

Mejdalani, G. (1993) Morfologia da cabeça de Versigonalia ruficauda (Walker, 1851), com notas sobre a terminologia 

(Homoptera, Cicadellidae, Cicadellinae). Revista Brasileira de Entomologia, 37, 279–288.

Mejdalani, G. (1998) Morfologia externa dos Cicadellinae (Homoptera, Cicadellidae): comparação entre Versigonalia 

ruficauda (Walker) (Cicadellini) e Tretogonia cribrata Melichar (Proconiini), com notas sobre outras espécies e análise da 

terminologia. Revista Brasileira de Zoologia, 15, 451–544. 

http://dx.doi.org/10.1590/s0101-81751998000200015
 Zootaxa 3755 (6)  © 2014 Magnolia Press  ·  571NEW BROMELICOLOUS SHARPSHOOTER

http://dx.doi.org/10.1590/s0085-56262010000400010
http://dx.doi.org/10.1590/s0085-56262010000400010
http://dx.doi.org/10.1653/0015-4040
http://dx.doi.org/10.1653/0015-4040
http://dx.doi.org/10.1590/s1519-566x2001000400029
http://dx.doi.org/10.1590/s1519-566x2001000400029
http://dx.doi.org/10.5479/si.00963801.95-3184.411
http://dx.doi.org/10.5479/si.00963801.95-3184.411
http://dx.doi.org/10.1163/187498308x414742
http://dx.doi.org/10.1163/187498308x414742
http://dx.doi.org/10.1163/187498308x414742
http://dx.doi.org/10.1163/187498308x414742
http://dx.doi.org/10.1163/187498308x414742
http://dx.doi.org/10.4039/ent113953-11
http://dx.doi.org/10.4039/ent113953-11
http://dx.doi.org/10.1590/s0101-81751998000200015
http://dx.doi.org/10.1590/s0101-81751998000200015
http://dx.doi.org/10.1653/0015-4040(2005)88[502:kttfoc]2.0.co;2


Mejdalani, G. & Cavichioli, R.R. (2013) A new genus and species of Cicadellini (Hemiptera: Cicadellidae) from the Brazilian 

Atlantic Rainforest. Zoologia, 30, 669–674. 

http://dx.doi.org/10.1590/s1984-46702013005000007

Nielson, M.W. (1965) A revision of the genus Cuerna (Homoptera, Cicadellidae). Technical Bulletin of the United States 

Department of Agriculture, 1318, 1–48.

Ochoa, M.G., Lavin, M.C., Ayala, F.C. & Perez, A.J. (1993) Arthropods associated with Bromelia hemisphaerica (Bromeliales: 

Bromeliaceae) in Morelos, Mexico. Florida Entomologist, 76, 616–621. 

http://dx.doi.org/10.2307/3495795

Oman, P.W. (1949) The Nearctic leafhoppers (Homoptera: Cicadellidae). A generic classification and check list. Memoirs of 

the Entomological Society of Washington, 3, 1–253.

Rakitov, R.A. (1998) On differentiation of cicadellid leg chaetotaxy (Homoptera: Auchenorrhyncha: Membracoidea). Russian 

Entomological Journal, 6, 7–27.

Rider, D.A. (2011) Pentatomoidea home page. Available from: http://www.ndsu.nodak.edu/ndsu/rider/Pentatomoidea/

index.htm (accessed 19 October 2013)

Schuh, R.T. (2002–2013) On-line systematic catalog of plant bugs (Insecta: Heteroptera: Miridae). Available from: http://

research.amnh.org/pbi/catalog/ (accessed 21 October 2013).

Slater, J.A. & Baranowski, R.M. (1978) A new species of bromeliad lygaeid from Jamaica. Florida Entomologist, 61, 83–88. 

http://dx.doi.org/10.2307/3494644

Takiya, D.M., Mejdalani, G. & Felix, M.E. (2001) A new genus and species of Cicadellini (Hemiptera Cicadellidae) from 

Southeastern Brazil. Tropical Zoology, 14, 175–183. 

http://dx.doi.org/10.1080/03946975.2001.10531150

Takiya, D.M. & Mejdalani, G. (2004) Taxonomic revision and phylogenetic analysis of the sharpshooter genus Balacha

Melichar (Hemiptera: Cicadellidae: Cicadellini). Systematic Entomology, 29, 69–99. 

http://dx.doi.org/10.1111/j.1365-3113.2004.00231.x

Takiya, D.M. & Cavichioli, R.R. (2005) The new South American sharpshooter genus Lanceoscarta gen. n. (Insecta: 

Hemiptera: Cicadellidae: Cicadellinae) with description of three new species. Entomologische Abhandlungen des 

Staatlichen Museums für Tierkunde Dresden, 62, 175–183.

Young, D.A. (1968) Taxonomic study of the Cicadellinae (Homoptera: Cicadellidae), Part 1, Proconiini. Bulletin of the United 

States National Museum, 261, 1–287. 

http://dx.doi.org/10.5479/si.03629236.261.1

Young, D.A. (1977) Taxonomic study of the Cicadellinae (Homoptera: Cicadellidae). Part 2. New World Cicadellini and the 

genus Cicadella. Bulletin of North Carolina Agricultural Experiment Station, 239, i–vi + 1–1135.

Young, D.A. (1986) Taxonomic study of the Cicadellinae (Homoptera: Cicadellidae). Part 3. Old World Cicadellini. Bulletin of 

North Carolina Agricultural Experiment Station, 281, 1–639.

Young, D.A. & Beirne, B.P. (1958) A taxonomic revision of the leafhopper genus Flexamia and a new related genus 

(Homoptera: Cicadellidae). Technical Bulletin of the United States Department of Agriculture, 1173, 1–53.
MEJDALANI ET AL.572  ·  Zootaxa 3755 (6)  © 2014 Magnolia Press

http://research.amnh.org/pbi/catalog/
http://www.ndsu.nodak.edu/ndsu/rider/Pentatomoidea/index.htm
http://dx.doi.or
http://dx.doi.org/10.2307/3495795
http://dx.doi.org/10.2307/3495795
http://dx.doi.org/10.2307/3494644
http://dx.doi.org/10.2307/3494644
http://dx.doi.org/10.1080/03946975.2001.10531150
http://dx.doi.org/10.1080/03946975.2001.10531150
http://dx.doi.org/10.1111/j.1365-3113.2004.00231.x
http://dx.doi.org/10.1111/j.1365-3113.2004.00231.x
http://dx.doi.org/10.5479/si.03629236.261.1
http://dx.doi.org/10.5479/si.03629236.261.1

	Abstract
	Introduction
	Material and methods
	Cavichiana bromelicola sp. nov.
	Discussion
	Acknowledgments
	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




