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ABSTRACT

Larvae of 14 species and pupae of 12 species of Palaearctic Tychius Germar, 1817 are described for the first time. Larvae 

and pupae of T.meliloti Stephens, 1831, T. squamulatus Gyllenhal, 1835 and T. quinquepunctatus (Linnaeus, 1758), are 

redescribed with addition of new characters. They belong to 10 of 22 groups of species assembled through adult morpho-

logical characters in this region and, like all other Tychius with known biology, the studied species live on Leguminosae 

Papilionoideae, belonging to the tribes Genisteae, Loteae, Galegeae, Trifolieae and Vicieae. Generally larvae, but not pu-

pae, show a few characters useful to support some groupings previously postulated on adult morphology, and also suggest 

some phylogenetic relationships among groups although these are partly weak because of several clear parallelisms or 

convergences. One of the most numerous and better known group of species, the T. stephensi group living on Trifolieae, 

is supported by two distinctive larval character states, whereas all the other groups seem to be distinguishable from each 

other at least by a unique larval character state. New bionomic data concerning larval and pupal development and adult 

emergence are reported for all the described species. These data confirm that this genus is highly homogeneous in habits 

and times of development, with unique adaptive differences in adult emergence and overwintering according to the single 

or double seasonal flowering of the host plant. On the basis of morphological characters of immatures and adults, a pos-

sible concordance between the evolution of Tychius and that of their host plants is discussed.

Key words: Coleoptera, Curculionidae
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identifying immatures in these species, as has been done in other groups (Hyperini: Skuhrovec 2006, 2007, 
Bagous: Gosik 2008; Ceutorhynchinae: Gosik 2010; Lixinae: Gosik & Skuhrovec 2011, Gosik & Wanat 2014, 
Stejskal et al. 2014; Entiminae: Gosik & Sprick 2012a, b, 2013). In practice, species identification of larvae with 
chaetotaxy is relatively easy, and it is generally much cheaper than identification by molecular methods (Hirsch et 

al. 2010). Unfortunately, the current problem in the taxonomic use of the immature stages is the relatively low 
number of available descriptions in comparison to the great number of known adult weevil species. The same 
problem exists also in many other groups outside Curculionidae.

With regard to life histories and habits of Tychius immatures Clark & Burke (1977) published a careful review 
of all available data based on about 20 species. We can now add new bionomic data for another 12 species. All the 
immatures which we studied in laboratory showed habits in prepupal activity, pupation and adult emergence 
uniform and similar to most species treated by Clark & Burke (1977), and the few differences observed between 
species consist only in the time of these processes. The observation common to all our immatures can be 
summarized as follows: larvae emerged from the pods after feeding on seeds and moved almost costantly. When 
placed on a loose sand-peat moss substrate, they began immediately to burrow under the surface and to tunnel 
through this material also for several hours. Then they began to form a pupal cell with viscid secretion produced by 
the anal lobes. The prepupal period and the pupal stage show lack of particular characteristics except for a slight 
variable duration. Finally, upon emerging from the pupal integument the adult may remain in the pupal cell, 
possibly until the following season or it may leave the cell after a few days. We have never studied larvae feeding 
on pods or leaf galls, another type of development reported for a few Tychius species like T. medicaginis C. Brisout 
de Barneville, 1863 (D'Aguillar & Perrier 1974), T. longiclava Hustache, 1937 (Hoffmann et al. 1963), T. 

crassirostris (Mik 1885) and doubtfully T. polylineatus (Germar, 1824) (Hoffmann 1954). Finally we can confirm 
two categories of species in adult emergences and overwintering patterns as observed by Clark & Burke (1977), but 
we consider this behaviour only due to a single (Galegeae) or double (Trifolieae) annual blooming. 

When reviewing the poor and confused literature on the immature stages, Clark et al. (1978) expressed the 
hope that data on the morphology of immatures might be of much value in determination of phylogenetic 
relationships in Tychius, when more data would have been available. Our new data seem to support this opinion, 
despite high similarity of several species and clear convergence in several character states, and encourage us to 
actively collect immatures of other species. It is therefore probable that the morphological characters of immatures 
might support other good phylogenetic indicators such as adult morphology, host plant relationships and incoming 
molecular studies.

ACKNOWLEDGEMENTS

We are very grateful to A. J. Velázquez de Castro (Madrid, Spain) for having sent us larvae of T. parallelus in study 
and C.W. O'Brien (Green Valley, AZ USA) for useful comments and language corrections to our paper before 
submission. The study of the senior author (JS) was supported by a grant from the Czech Ministry of Agriculture 
(Mze ČR) RO0414.

REFERENCES

Alonso-Zarazaga, M.A. & Lyal, C.H.C. (1999) A World Catalogue of Families and Genera of Curculionoidea (Insecta: 
Coleoptera) (Excepting Scolytidae and Platypodidae). Entomopraxis S.C.P. Edition, Barcelona, 315 pp. 

Anderson, R.S. (2002) 131. Curculionidae Latreille 1802. In: Arnett, R.H. Jr., & Thomas, M.C. (Eds.), American Beetles. Vol. 

2. Polyphaga: Scarabaeoidea through Curculionoidea. CRC Press, Boca Raton, London, New York, Washington D.C., pp. 
722–815.

Bousquet, Y. & Goulet, H. (1984) Notation of primary setae and pores on larvae of Carabidae (Coleoptera: Adephaga). 
Canadian Journal of Zoology, 62, 573–588. 
http://dx.doi.org/10.1139/z84-085

Caldara, R. (1975) Considerazioni su alcune  specie  del gruppo del Tychius pusillus Germar (VII Contributo alla conoscenza 
dei Coleptera Curculionidae). Bollettino della Società Entomologica Italiana, 107, 31–40. 

Caldara, R. (1986) Revisione dei Tychius precedentemente inclusi in Lepidotychius (n. syn.) (Coleoptera Curculionidae). Atti 

della Società Italiana di Scienze Naturali e del Museo Civico di Storia Naturale di Milano, 127, 141–194.
Caldara, R. (1989) Revisione tassonomica dei Tychius della Regione Etiopica (Coleoptera Curculionidae). Atti della Società 
SKUHROVEC ET AL32  ·  Zootaxa 3839 (1)  © 2014 Magnolia Press



Italiana di Scienze Naturali e del Museo Civico di Storia Naturale di Milano, 130, 5–56.
Caldara, R. (1990) Revisione tassonomica delle specie paleartiche del genere Tychius Germar (Coleoptera Curculionidae). 

Memorie della Società Italiana di Scienze Naturali e del Museo Civico di Storia Naturale di Milano, 25, 51–218.
Caldara, R. (1995a) Aggiunte alla revisione delle specie paleartiche del genere Tychius (Coleoptera Curculionidae). Atti della 

Società Italiana di Scienze Naturali e del Museo Civico di Storia Naturale di Milano, 134 (1993), 123–130.
Caldara, R. (1995b) Studio dei tipi di Tychiini di Henri Tournier custoditi presso il Museo di Storia Naturale di Ginevra 

(Coleoptera, Curculionidae). Revue Suisse de Zoologie, 102, 609–613.
Caldara, R. (2010) Tychius veridicus n. sp. dell’India (Coleoptera Curculionidae). Bollettino della Società Entomologica 

Italiana, 142, 121–123.
Caldara, R. (2013) Curculionidae: Curculioninae. In: Löbl, I. & Smetana, A. (Eds.), Catalogue of Palaearctic Coleoptera. Vol. 

8. Brill, Leiden/Boston, pp. 117–172.
Caldara, R. & Velazquez de Castro, A.J. (1991) Redescription of Tychius hispanus Velazquez & Caldara, 1989 from central 

Spain (Coleoptera: Curculionidae). Elytron, 5 (supplement), 63–69.
Caldara, R., Franz, N. & Oberprieler, R. (2014) 3.7.10. Curculioninae Latreille, 1802. In: Leschen, R.A.B. & Beutel, R.G. 

(Eds.), Coleoptera, Beetles. Vol. 3. Morphology and Systematics (Phytophaga). Handbook of Zoology: Arthropoda: 

Insecta, De Gruyter, Berlin/Boston, pp. 589–628.
Clark, W.E. (1971) A taxonomic revision of the weevil genus Tychius Germar in America north of Mexico (Coleoptera: 

Curculionidae). Brigham Young University Science Bulletin, Biological Series, 13, 1–39.
Clark, W.E. (1977) North American Tychius: new synonymy, and observations on phylogeny and zoogeography. Entomologica 

Scandinavica, 8, 287–300. 
http://dx.doi.org/10.1163/187631277x00396

Clark, W.E. (1978) The weevil genus Sibinia Germar: natural history, taxonomy, phylogeny, and zoogeography, with revision 
of the New World species (Coleoptera: Curculionidae). Quaestiones Entomologicae, 14, 91–387.

Clark, W.E. (1984) Species of Sibinia Germar (Coleoptera: Curculionidae) associated with Mimosa pigra L. Proceedings of the 

Entomological Society of Washington, 86 (2), 358–368.
Clark, W.E. & Burke, H.R. (1977) The curculionid genus Tychius Germar: natural history and coevolution with leguminous 

host plants. Southwestern Entomologist, 2, 106–120.
Clark, W.E., Burke, H.R. & Anderson, D.M. (1978) The genus Tychius Germar (Coleoptera: Curculionidae): larvae and pupae 

of some species, with evaluation of their characters in phylogenetic analysis. Proceedings of the Entomological Society of 

Washington, 80, 626–654.
Chmielarz, P. (1997) Immature stages of Sibinia pellucens (Scopoli, 1772) (Coleoptera: Curculionidae). Annales Zoologici, 

Warszawa, 47, 279–283.
D'Aguillar, J. & Perrier, D. (1974) Morphologie et biologie comparees de deux espèces de Tychius (Col: Curculionidae) dans de 

lezernières de Lauragais. Annales de Zoologie, Ecologie Animal, 5, 483–489.
Gosik, R. (2008) Comparative morphology of the developmental stages of Bagous alismatis (Marsham, 1802) (Coleoptera, 

Curculionidae) and other Bagous species. Deutsche Entomologische Zeitschrift, 55, 249–262. 
http://dx.doi.org/10.1002/mmnd.200800026

Gosik, R. (2010) Description of the mature larvae of four species of the genus Mogulones (Coleoptera, Curculionidae). 
Deutsche Entomologische Zeitschrift, 57, 203–218. 
http://dx.doi.org/10.1002/mmnd.201000017

Gosik, R. & Skuhrovec, J. (2011) Descriptions of mature larvae and pupae of the genus Larinus (Coleoptera: Curculionidae, 
Lixinae). Zootaxa, 3019, 1–25.

Gosik, R. & Sprick, P. (2012a) Morphology and identification of the pupae of seven species of the genus Otiorhynchus Germar, 
1822 (Coleoptera, Curculionidae, Otiorhynchini). Zootaxa, 3483, 39–57. 

Gosik, R. & Sprick, P. (2012b) Larval morphology of Otiorhynchus ligustici, O. porcatus and O. salicicola (Coleoptera, 
Curculionidae, Otiorhynchini). Deutsche Entomologische Zeitschrift, 59, 301–316.

Gosik, R. & Sprick, P. (2013) Morphology and identification of the pupae of several species of soil-dwelling broad-nosed 
weevils (Coleoptera, Curculionidae, Entiminae). Zootaxa, 3731 (4), 445–472. 
http://dx.doi.org/10.11646/zootaxa.3731.4.2

Gosik, R. & Wanat, M. (2014) Descriptions of immature stages of the weevil Lixus punctiventris Boheman, 1835 (Coleoptera, 
Curculionidae, Lixini). Zootaxa, 3754 (2), 159–172. 
http://dx.doi.org/10.11646/zootaxa.3754.2.5

Grandi, G. (1916) Contributo alla conoscenza dei costumi e delle metamorfosi del Tychius quinquepunctatus (L.) (Coleoptera: 
Curculionidae). Bollettino del Laboratorio di zoologia Agraria della Reale Scuola Superiore di Agricultura di Portici, 10, 
103–119.

Hirsch, J., Sprick, P. & Reineke, A. (2010) Molecular identification of larval stages of Otiorhynchus (Coleoptera: 
Curculionidae) species based on polymerase chain reaction-restriction fragment length polymorphism analysis. Journal of 

Economic Entomology, 103, 898–907. 
http://dx.doi.org/10.1603/ec09381 

Hoffmann, A. (1954) Coléoptères Curculionides (deuxième partie). Faune de France, 59, 487–1207.  
Hoffmann, A., Jourdehuil, P., Grison, P., Chevalier, M., Steffan, J., Cuille, J., Villardebo, A. & Balachowsky, A.S. (1963) 
 Zootaxa 3839 (1)  © 2014 Magnolia Press  ·  33IMMATURES OF PALAEARCTIC TYCHIUS SPECIES



Famillie des Curculionidae. In: Balachowsky, A.S. (Ed.), Entomologie appliqueè a l'agriculture, Traite. Tome I. 

Coleopteres. Vol. 2. Masson, Paris, pp. 74–1202.
Karasyov, V.P. (1990) Description of larvae of Tychius hauseri (Coleoptera, Curculionidae). Vestnik Zoologii, 3, 80–81. [in 

Russian]
Karasyov, V.P. (1991) Description of larvae of Tychius schneideri (Herbst, 1795) (Coleoptera, Curculionidae). In: Lopatin, I.K. 

& Khotko, E.I. (Eds.), Fauna and ecology of the beetles in Belarus. Nauka i tekhnika, Minsk, pp. 141–143. [in Russian]
Korotyaev, B.A., Konstantinov, A.S., Lingafelter, S.W., Mandelshtam, M.Y. & Volkovitsh, M.G. (2005) Gall-inducing 

Coleoptera. In: Raman, A., Schaefer, C.W. & Withers, T.M. (Eds.), Biology, Ecology, and Evolution of Gall-Inducing 

Arthropods. Vol. 1. Science Publishers Inc., Enfield, Plymouth, pp. 239–271.
Marvaldi, A.E. (1998) Larvae of Entiminae (Coleoptera: Curculionidae): Tribal diagnoses and phylogenetic key, with a 

proposal about natural groups within Entimini. Entomologica Scandinavica, 29, 89–98. 
http://dx.doi.org/10.1163/187631298x00212

Marvaldi, A.E. (1999) Morfología larval en Curculionidae (Insecta: Coleoptera). Acta zoológica Lilloana, 45 (1), 7–24.
Marvaldi, A.E., Sequeira, A.S., O´Brien, C.W. & Farrell, B.D. (2002) Molecular and morphological phylogenetics of weevils 

(Coleoptera, Curculinoidea): do nitche shifts accompany diversification? Systematic Biology, 51, 761–785.
Marvaldi, A.E. (2003) Key to larvae of the South American subfamilies of weevils (Coleoptera, Curculinoidea). Revista 

Chilena de Historia Natural, 76, 603–612.
May, B.M. (1977) Immature stages of Curculionidae: larvae of soil dwelling weevils of New Zealand. Journal of the Royal 

Society of New Zealand, 72, 189–228. 
http://dx.doi.org/10.1080/03036758.1977.10427160

May, B.M. (1994) An introduction to the immature stages of Australian Curculionoidea, subfamily Bagoinae. In: Zimmerman, 
E.C. (Ed.), Australian weevils (Coleoptera: Curculionidae). Vol, 2. CSIRO, Melbourne, pp. 533–535.

Mik, J. (1885) Zur Biologie von T. crassirostris Kirsch. Wiener Entomologische Zeitung, 4, 289–292 + Taf. IV.
Rogers, C.E., Clark, W.E. & Burke, H.R. (1975) Bionomics of Sibinia sulcatula (Coleoptera: Curculionidae) on mesquite in 

Texas. Southwestern Naturalists, 20, 303–314. 
http://dx.doi.org/10.2307/3670034

Scherf, H. (1964) Die Entwicklungsstadien der mitteleuropäischen Curculioniden (Morphologie, Bionomie, Ökologie). 
Abhandlungen der Senckenbergischen Naturforschenden Gesellschaft, 506, 1–335.

Servadei, A. (1947) Il Tychius flavus Becker (IV Contributo delle leguminose foraggere). Redia, 32, 141–174.
Skuhrovec, J. (2006) Identification of instars of Hypera postica by using chaetotaxy. Journal of Economic Entomology, 99, 

2216–2218. 
http://dx.doi.org/10.1603/0022-0493-99.6.2216

Skuhrovec, J. (2007) Descriptions of larvae of the tribe Hyperini (Coleoptera: Curculionidae): III. Mature larvae of the genus 
Donus Jekel, 1865. Zootaxa, 1606, 1–28. 

Stejskal, R., Trnka, F. & Skuhrovec, J. (2014) Biology and morphology of immature stages of Coniocleonus nigrosuturatus

(Coleoptera: Curculionidae: Lixinae). Acta Entomologica Musei Nationalis Pragae, 54 (1), 337–354.
Švácha, P. & Danilevsky, M.L. (1987) Cerambycoid larvae of Europe and Soviet Union. Part I. Acta Universitatis Carolinae, 

30, 1–176.
Urban, C. (1935) Tychius meliloti Steph. und Tychius crassirostris Kirsch. Entomologische Blätter, 31, 24–29.
Wojciechowski, M.F., Lavin M. & Sanderson, M.J. (2004) A phylogeny of legumes (Leguminosae) based on analysis of the 

plastid MATK gene resolves many well-supported subclades within the family. American Journal of Botany, 91, 
1846–1862. 
http://dx.doi.org/10.3732/ajb.91.11.1846
SKUHROVEC ET AL34  ·  Zootaxa 3839 (1)  © 2014 Magnolia Press


	Table of contents
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	Descriptions of species
	Tychius parallelus group
	Tychius (s. str.) parallelus (Panzer, 1794)
	Tychius striatulus group
	Tychius (s. str.) striatulus Gyllenhal, 1836
	Tychius quinquepunctatus group
	Tychius (s. str.) quinquepunctatus (Linnaeus, 1758)
	Tychius intrusus group
	Tychius (s. str.) alpinus Hustache, 1926
	Tychius (s. str.) brisouti Tournier, 1874
	Tychius depressus group
	Tychius (s. str.) depressus Desbrochers, 1873
	Tychius seriepilosus group
	Tychius (s. str.) schneideri (Herbst, 1795)
	Tychius siculus group
	Tychius (s. str.) capucinus Boheman, 1843
	Tychius squamulatus group
	Tychius (s. str.) caldarai Dieckmann, 1986
	Tychius (s. str.) squamulatus Gyllenhal, 1836
	Tychius argentatus group
	Tychius (s. str.) argentatus Chevrolat, 1859
	Tychius stephensi group
	Tychius (s. str.) breviusculus Desbrochers, 1873
	Tychius (s. str.) curtirostris Desbrochers, 1873
	Tychius (s. str.) decretus Tournier 1874
	Tychius (s. str.) meliloti Stephens, 1831
	Tychius (s. str.) pusillus Germar, 1842
	Tychius (s. str.) tibialis Boheman, 1843
	KEY TO SPECIES OF IMMATURE STAGES OF THE GENUS TYCHIUS
	Larvae
	Pupae
	DISCUSSION
	ACKNOWLEDGEMENTS
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




