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Abstract

Phlebotominae, a group of insects with great medical importance especially in Brazil, are responsible for transmitting 

causal agents of cutaneous and visceral leishmaniasis. In Brazil, the most important species of Leishmania Ross, 1903 are 

L. (Viannia) braziliensis Vianna, 1911, whose main vectors are Nyssomyia intermedia Lutz & Neiva, 1912, Ny. neivai Pin-

to, 1926, Ny. whitmani Antunes & Coutinho, 1939 and Migonemyia migonei França, 1920; and L. (Leishmania) amazon-

ensis Lainson & Shaw, 1972, for which Bichromomyia flaviscutellata Mangabeira, 1942 is the main vector. The present 

study sought to investigate the morphological as well as geometrical and linear morphometric characteristics of these five 

sand flies in an attempt to cluster these species. Our aim was to reveal some of the characters that might help identify these 

phlebotomine species and also be useful in future phylogenetic studies. Comparative analyses by linear and geometric 

morphometric characters allowed us to distinguish the genera of these sand flies and assess the taxonomic position of Ny. 

intermedia and Ny. neivai, the so-called “cryptic species”. Significant differences were observed in several of the analyzed 

structures, including the centroid size of the wings and the ratio between the ejaculatory filament and its tip. Based on the 

linear morphometric analytical results, the size of the centroids of the wings and their shapes indicated that these three 

species of Nyssomyia are phenetically more similar to Mg. migonei (all vectors of L. (V.) braziliensis) than to Bi. flavis-

cutellata (vector of L. (L.) amazonensis). These results are in agreement with the division of the genera Nyssomyia and 

Bichromomyia.
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Introduction

Phlebotomine sand flies (Diptera, Psychodomorpha, Psychodidae) are of great medical importance due to their 
capacity to transmit etiologic agents such as protozoans of the genus Leishmania Ross, 1903, bacteria of the genus 
Bartonella Strong et al., 1915, in addition to numerous arboviruses (Rangel & Lainson 2009). The most recent 
classification of New World Phlebotominae includes more than 500 species divided into two tribes: Hertigiini 
Abonnenc & Léger, 1976 and Phlebotomini Rondani, 1840. All the Brazilian species belong to four subtribes 
included in Phlebotomini: Brumptomyiina Artemiev, 1991, Sergentomyiina Artemiev, 1991, Lutzomyiina 
Abonnenc & Léger, 1976, and Psychodopygina Galati, 1995 (Galati 2003). Moreover, all the species that transmit 
Leishmania in Brazil are from the Lutzomyiina or Psychodopygina subtribes. 
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genera Brumptomyia, Migonemyia, Bichromomyia, and Nyssomyia, in support of the separation of the 
Bichromomyia and Nyssomyia genera proposed by Galati (2005).

Among all the characters observed in our linear morphometric evaluations, those that most significantly 
contributed to species differentiation were the lengths of the ejaculatory pump, body, and common ducts of the 
spermathecae. The ratio between the ejaculatory filament and its tip is a useful structure for species differentiation 
of Ny. intermedia and Ny. neivai. We also observed that the morphometric data of the male genitalia contributed 
additional information regarding species separation than the characters of the female genitalia.

Acknowledgements

We are grateful to Dr. Pedro Hernan Cabello Acero for the support with the statistical tests, Dr. José Dilermando 
Andrade Filho of René Rachou Institute for borrowing the topotypes, Secretaria Municipal de Saúde de Ilhéus for 
providing the specimens of Ny. whitmani, Judy Grevan for editing the text and the reviewers of the manuscript for 
their suggestions and critiques that greatly improved this work. 

References

Abonnenc, E. & Léger, N. (1976) Sur une classification rationnelle des Diptères Phlebotomidae.  Cahiers de l’ORSTOM, Série 

Entomologie Médicale et Parasitologie, 14 (1), 69–78.

Andrade Filho, J.D. & Brazil, R.P. (2003) Relationships of new world Phlebotomine sand flies (Diptera: Psychodidae) based on 

fossil evidence. Memórias do Instituto Oswaldo Cruz, 98,145–149.  

http://dx.doi.org/10.1590/s0074-02762003000900022

Andrade Filho, J.D., Galati, E.A.B. & Falcão, A.L. (2006) Polymorphism, inter-population and inter-specific variation in 

Nyssomyia intermedia (Lutz & Neiva) and Nyssomyia neivai (Pinto) (Diptera, Psychodidae, Phlebotominae). Revista 

Brasileira de Entomologia, 50, 385–393. 

http://dx.doi.org/10.1590/s0085-56262006000300008

Antunes, P.C.A. & Coutinho, J.O. (1939) Notas sôbre Flebotomos Sul-Americanos. II. Descrição de Flebotomus whitmani n.sp.

e da armadura bucal de algumas espécies. Boletim Biológico, N.S., 4 (3), 448–453.

Artemiev, M.M. (1991) A classification of the subfamily Phlebotominae. Parasitologia, 33, 69–77. 

Ashford, R.W. (2000) The leishmaniases as emerging and reemerging zoonoses. International Journal for Parasitology, 30, 

1269–1281. 

http://dx.doi.org/10.1016/s0020-7519(00)00136-3

Azeredo-Coutinho, R.B.G., Conceição-Silva, F., Schubach, A., Cupolillo, E., Quintella, L.P., Madeira, M.F., Pacheco, R.S., 

Valete-Rosalino, C.M. & Mendonça, S.C.F. (2007) First report of diffuse cutaneous leishmaniasis and Leishmania 

amazonensis infection in Rio de Janeiro State, Brazil. Transactions of the Royal Society of Tropical Medicine and Hygiene, 

101, 735–737. 

http://dx.doi.org/10.1016/j.trstmh.2007.01.005

Barretto, M.P. & Coutinho, J.O. (1940) Contribuição ao conhecimento dos flebótomos de São Paulo. II. Descrição do macho de 

Phlebotomus limai Fonseca, 1935 e de duas novas espécies: Phlebotomus ayrozai e P.amarali (Diptera, Psychodidae). 

Anais da Faculdade de medicina da Universidade de São Paulo, 16 (1), 127–139.

Barretto, M.P. (1946) Uma nova espécie de flebótomo da Colômbia e chave para a determinação das espécies afins (Diptera, 

Psychodidae). Anais da Faculdade de medicina da Universidade de São Paulo, 22 (24), 279–293.

Barretto, M.P. (1962) Novos subgêneros de Lutzomyia França, 1924 (Diptera, Psychodidade, Phlebotominae). Revista do 

Instituto de Medicina Tropical de São Paulo, 2, 91–100.

Bookstein, F.L. (1991) Morphometric Tools for Landmark Data: Geometry and Biology. Cambridge University Press, 

Cambridge, 435 pp. 

Brasil (2007) Ministério da Saúde, Secretaria de Vigilância em Saúde. Manual de Vigilância da Leishmaniose Tegumentar 

Americana. 2ª Edition. Ed. Ministério da Saúde, Brasília, 179 pp.

Castro, G.O. (1937) Sobre o processo de cultura de flebótomos. Nota Prévia, In. Sociedade de Biologia, sessão de 8 de outubro, 

Rio de Janeiro, RJ. [page numbers unknown]

Cazorla, D. & Acosta, M. (2003) Multivariate Morphometric Discrimination Among Three Species of Lutzomyia subgenus 

Micropygomyia (Diptera: Psychodidae). Journal of Medical Entomology, 40, 750–754. 

http://dx.doi.org/10.1603/0022-2585-40.6.750

Cerqueira, N.L. (1943) Um novo meio para montagem de pequenos insetos em lâmina. Memórias do Instituto Oswaldo Cruz, 

39, 37–41.

De la Riva, J., Le Pont, F., Ali, V., Matias, A., Mollinedo, S. & Dujardin, J.P. (2001) Wing geometry as a tool for studying the 
 Zootaxa 3838 (5)  © 2014 Magnolia Press  ·  515COMPARATIVE STUDY OF SAND FLY VECTORS IN BRAZIL

http://dx.doi.org/10.1016/s0020-7519(00)00136-3
http://dx.doi.org/10.1590/s0074-02762003000900022
http://dx.doi.org/10.1590/s0074-02762003000900022
http://dx.doi.org/10.1590/s0085-56262006000300008
http://dx.doi.org/10.1590/s0085-56262006000300008
http://dx.doi.org/10.1016/s0020-7519(00)00136-3
http://dx.doi.org/10.1016/s0020-7519(00)00136-3
http://dx.doi.org/10.1016/s0020-7519(00)00136-3
http://dx.doi.org/10.1016/j.trstmh.2007.01.005
http://dx.doi.org/10.1016/j.trstmh.2007.01.005
http://dx.doi.org/10.1016/j.trstmh.2007.01.005
http://dx.doi.org/10.1603/0022-2585-40.6.750
http://dx.doi.org/10.1603/0022-2585-40.6.750


Lutzomyia longipalpis (Diptera: Psychodidae) complex. Memórias do Instituto Oswaldo Cruz, 96, 1089–1094. 

http://dx.doi.org/10.1590/s0074-02762001000800011

Dorval, M.E.M.C., Oshiro, E.T., Cupollilo, E., de Castro, A.C.C. & Alves, T.P. (2006) Occurrence of American tegumentary 

leishmaniasis in the Mato Grosso do Sul State associated to the infection for Leishmania (Leishmania) amazonensis.

Revista da Sociedade Brasileira de Medicina Tropical, 39, 43–46.

Dujardin, J.P., Le Pont, F. & Martinez, E. (1999) Quantitative phenetics and taxonomy of some phlebotomine taxa. Memórias 

do Instituto Oswaldo Cruz, 94, 735–741. 

http://dx.doi.org/10.1590/s0074-02761999000600006

Dujardin, J.P., Le Pont, F. & Baylac, M. (2003) Geographical versus interspecific differentiation of sand flies (Diptera: 

Psychodidae): a landmark data analysis. Bulletin of Entomogical Research, 93, 87–90.

Floch, H. & Abonnenc, E. (1941) Phlébotomes de la Guyane française, Institut Pasteur de la Guyane et du Territoire de l'Inini, 

Cayenne, 23 pp.

Forattini, O.P. (1973) Entomologia Médica. Vol. 4. Ed. Edgard Blucher & Ed. USP; São Paulo, 658 pp.

França, C. (1920) Observations sur le genre Phlebotomus. II. Phlébotomes du Nouveau Monde (Phlébotomes du Brésil et du 

Paraguay). Bulletin de la Société portugaise des sciences naturelles, 8 (5), 215–236.

Galati, E.A.B. (1995) Phylogenetic systematics of Phlebotominae (Diptera, Psychodidae) with emphasis on American groups. 

Boletín de Malariologia y Salud Ambiental, 35 (1), 133–142.

Galati, E.A.B. (2003) Classificação de Phlebotominae e morfologia, terminologia de adultos e identificação dos táxons da 

América, In: Rangel, E.F., Lainson, R. (Eds.), Flebotomíneos do Brasil, Ed. Fiocruz, Rio de Janeiro, pp. 23–175.

Khalid, N., Elnaiem, D., Aboud, M., Al Rabba, F. & Tripet, F. (2010) Morphometric and molecular differentiation of 

Phlebotomus (Phlebotomus) sandflies. Medical and Veterinary Entomology, 24, 352–360. 

http://dx.doi.org/10.1111/j.1365-2915.2010.00893.x

Klingenberg, C.P. (2011) MorphoJ: an integrated software package for geometric morphometrics. Molecular Ecology 

Resources, 11, 353–357. 

http://dx.doi.org/10.1111/j.1755-0998.2010.02924.x

Lainson, R. & Shaw, J.J. (1972) Leishmaniasis of the New World: taxonomic problems. British Medical Bulletin, 28 (1), 44–48.

Lainson, R. & Shaw, J.J. (2005) New World Leishmaniasis, In: Topley, W.W.C., Wilson, G.S. (Eds.), Topley and Wilson’s

Microbiology and Microbial Infections. Ed. John Wiley & Sons Ltd, Hoboken, pp. 313–49.

Lutz, A. & Neiva, A. (1912) Contribuição para o conhecimento das espécies do genero Phlebotomus existentes no Brasil. 

Memórias do Instituto Oswaldo Cruz, 4 (1), 84–95. 

http://dx.doi.org/10.1590/s0074-02761912000100006

Lutz, A. (1922) Nematoceros hematofagos não pertencendo aos culicideos. Folha médica, 3 (12), 89–92.

Mangabeira, O. (1941) 4ª Contribuição ao estudo dos Flebotomus. Psychodopygus n.subg. (Diptera, Psychodidae). Memórias 

do Instituto Oswaldo Cruz, 36 (3), 237–250.

Mangabeira, O. (1942) 7ª Contribuição ao estudo dos Flebotomus. Descrição dos machos de 24 novas espécies (Diptera, 

Psychodidae). Memórias do Instituto Oswaldo Cruz, 37 (2), 111–218. 

http://dx.doi.org/10.1590/s0074-02761942000200003

Marcondes, C.B. (1996) A Redescription of Lutzomyia (Nyssomyia) intermedia (Lutz & Neiva, 1912), and Resurrection of L. 

neivai (Pinto, 1926) (Diptera, Psychodidae, Phlebotominae). Memórias do Instituto Oswaldo Cruz, 91, 457–462.

Marcondes, C.B., Day, J.C. & Ready, P.D. (1997) Introgression between Lutzomyia intermedia and both Lu. neivai and Lu. 

whitmani, and their roles as vectors of Leishmania braziliensis. Transactions of the Royal Society of Tropical Medicine and

Hygiene, 91, 725–726. 

http://dx.doi.org/10.1016/s0035-9203(97)90540-x

Marcondes, C.B. (2007) A proposal of generic and subgeneric abbreviations for phlebotomine sandflies (Diptera: Psychodidae: 

Phlebotominae) of the world. Entomological News, 118, 351–356. 

http://dx.doi.org/10.3157/0013-872x(2007)118[351:apogas]2.0.co;2

Mazzoni, C.J., Souza, N.A., Andrade-Coelho, C., Kyriacou, C.P. & Peixoto, A.A. (2006) Molecular polymorphism, 

differentiation and introgression in the period gene between Lutzomyia intermedia and Lutzomyia whitmani. BMC 

Evolutionary Biology, 6, 1–11.

Neveu-Lemaire, M. (1906) Sur un nouveau nematocere Africain appartenant au genre Phlebotomus. Bulletin de la Societe 

Zoologique de France, 31, 64–67.

Ortíz, I. (1965) Contribución al estudio de los flebótomos americanos del grupo cayennensis con la descripción de una nueva 

especie: Phlebotomus yencanensis. Acta Biologica Venezuelica, 4 (7), 205–211.

Parrot, L. (1934) Notes sur les phlebotomes IX. Une variete nouvelle de Phlebotomus papatasi (Scop.), du Sahara central. 

Archives de l'Institut Pasteur d'Algerie, 12, 383–385.

Pinto, C. (1926) Phlebotomus neivai e Phlebotomus fischeri n.sp. Sôbre o aparelho espicular dos phlebotomos e seu valor 

especifico. Sciencia Medica, 4 (7), 370–375.

Prudhomme, J., Gunay, F., Rahola, N., Ouanaimi, F., Guernaoui, S., Boumezzough, A., Bañuls, A.-L., Sereno, D. & Alten, B. 

(2012) Wing size and shape variation of Phlebotomus papatasi (Diptera: Psychodidae) populations from the south and 

north slopes of the Atlas Mountains in Morocco. Journal of Vector Ecology, 37, 137–147. 

http://dx.doi.org/10.1111/j.1948-7134.2012.00210.x
GODOY ET AL.516  ·  Zootaxa 3838 (5)  © 2014 Magnolia Press

http://dx.doi.org/10.1016/s0035-9203(97)90540-x
http://dx.doi.org/10.1590/s0074-02762001000800011
http://dx.doi.org/10.1590/s0074-02762001000800011
http://dx.doi.org/10.1590/s0074-02761999000600006
http://dx.doi.org/10.1590/s0074-02761999000600006
http://dx.doi.org/10.1111/j.1365-2915.2010
http://dx.doi.org/10.1111/j.1365-2915.2010
http://dx.doi.org/10.1111/j.1755-0998.2010.02924.x
http://dx.doi.org/10.1111/j.1755-0998.2010.02924.x
http://dx.doi.org/10.1590/s0074-02761912000100006
http://dx.doi.org/10.1590/s0074-02761912000100006
http://dx.doi.org/10.1590/s0074-02761942000200003
http://dx.doi.org/10.1590/s0074-02761942000200003
http://dx.doi.org/10.1016/s0035-9203(97)90540-x
http://dx.doi.org/10.3157/0013-872x(2007)118[351:apogas]2.0.co;2
http://dx.doi.org/10.3157/0013-872x(2007)118[351:apogas]2.0.co;2
http://dx.doi.org/10.1111/j.1948-7134.2012.00210.x
http://dx.doi.org/10.1111/j.1948-7134.2012.00210.x
http://dx.doi.org/10.3157/0013-872x(2007)118[351:apogas]2.0.co;2


Pugedo, H., Barata, R.A., França-Silva, J.C., Silva, J.C. & Dias, E.S. (2005) HP: an improved model of suction light trap for the 

capture of small insects. Revista da Sociedade Brasileira de Medicina Tropical, 38, 70–72.

Rangel, E.F. & Lainson, R. (2009) Proven and putative vectors of American cutaneous leishmaniasis in Brazil: aspects of their 

biology and vectorial competence. Memórias do Instituto Oswaldo Cruz, 104, 937–954. 

http://dx.doi.org/10.1590/s0074-02762009000700001

Rondani, C. (1840) Sopra una specie di insetto dittero. Memoria Prima per servire alla Ditterologia Italiana, 13, 10–16. 

Ross, R. (1903) Further notes on leishman’s bodies. British Medical Journal, 2, 1401. 

http://dx.doi.org/10.1136/bmj.2.2239.1401

Scopoli, J.A. (1786) Deliciae faunae et florae insubricae, 85 pp.

Shannon, R.C. (1939) Methods for collecting and feeding mosquitoes in jungle yellow fever studies. American Journal of 

Tropical Medicine and Hygiene, 19, 131–140.

Shaw, J.J. & Lainson, R. (1972) Leishmaniasis in Brazil: VI. Observations on the seasonal variations of Lutzomyia 

flaviscutellata in different types of forest and its relationship to enzootic rodent leishmaniasis Leishmania mexicana 

amazonensis. Transactions of the Royal Society of Tropical Medicine and Hygiene, 66 (5), 709–717. 

http://dx.doi.org/10.1016/0035-9203(72)90084-3

Strong, R.P., Tyzzer, E.E., Sellards, A.W., Brues, C.T. & Gastiaburu, J.C. (1915) Report of First Expedition to South America 

1913, Harvard University Press, Cambridge, 220 pp. 

WHO (2010) Control of the leishmaniases: report of a meeting of the WHO Expert Committee on the Control of Leishmaniases. 

WHO Press, Geneva, 186 pp.

Vianna, G. (1911) Sôbre uma nova espécie de Leishmania (nota preliminar). Brasil–Médico, 25, 411. 

Young, D.G. (1979) A review of the bloodsucking psychodid flies of Colombia (Diptera, Phlebotominae and Sycoracinae), 

Agricultural Experiment Stations, Institute of Food and Agricultural Sciences University of Florida, Gainesville, 266 pp.

Young, D.G. & Duncan, M.A. (1994) Guide to the identification and geographic distribution of Lutzomyia sand flies in Mexico, 

the West Indies, Central and South America (Diptera: Psychodidae), Memoirs of the American Entomological Institute, 

Associated Publishers, Gainesville, 881 pp.
 Zootaxa 3838 (5)  © 2014 Magnolia Press  ·  517COMPARATIVE STUDY OF SAND FLY VECTORS IN BRAZIL

http://dx.doi.org/10.1590/s0074-02762009000700001
http://dx.doi.org/10.1590/s0074-02762009000700001
http://dx.doi.org/10.1136/bmj.2.2239.1401
http://dx.doi.org/10.1136/bmj.2.2239.1401
http://dx.doi.org/10.1016/0035-9203(72)90084-3
http://dx.doi.org/10.1016/0035-9203(72)90084-3
http://dx.doi.org/10.1016/0035-9203(72)90084-3

	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	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




