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ABSTRACT: A checklist to all the known 13 genera and 45 species of the
subfamily Ceutorhynchinae from India is given. Taxonomic history with details
of synonyms, references and distribution are also included. The zoogeographic
distribution has been analyzed and details included. ©2014 Association for
Advancement of Entomology
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INTRODUCTION

The subfamily Ceutorhynchinae was erected by Gistel (1856) as new placement from Barididae
(Alonzo-Zarazaga and Lyal, 1999). This subfamily contains ca.1316 species, and one of the
most speciose in the family Curculionidae (Colonnelli, 2004) and itself one of the largest family
of Order Coleoptera (Alonso-Zarazaga and Lyal, 1999). Ceutorhynchines are distributed
worldwide except New Zealand, Oceania, Antartic and Subantartic regions and Soth America,
south of middle Argentina; no species known from Chile; the greatest numbers of genera and
species are known from the Palaeartic, followed by Oriental region (Korotyaev, 2006).

Ceutorhynchinae are easily recognized by their robust complexion and ability to place the
rostrum between the coxae in repose. One of the main external structural characters are the
dorsally visible apices of the mesepimera (except for the Palaeotropical genus Cyphosenus
Schultze, 1899 and Oriental Ceutorhynchoides Colonnelli, 1979). More than one third of the
existing Ceutorhynchinae are monophagous or oligophagous on Brassicaceae species
(Korotyaev, 2006). Several Ceutorhynchus are among the most important pests on cruciferous
crops as their larvae and adults damage plants. Larvae of members of this genus tunnel into
stems (Ceutorhynchus napi Gyllenhal 1837, Ceutorhynchus pallidactylus (Marsham 1802)
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and leaf stalks (Ceutorhynchus picitarsis Gyllenhal 1837), feed on seeds within pods of the
host plants (Ceutorhynchus obstrictus (Marsham 1802)) or cause root-gall formation
(Ceutorhynchus assimilis (Paykull 1800)). Ceutorhynchus adults gnaw leaves, stems, buds
and flowers of the cruciferous plants (Korotyaev, 2006). Some Ceutorhynchinae species feed
on weeds and therefore are used or considered as biological control agents against weeds
(Peschken and Wilkinson, 1981; Burki et al., 2001; Colpetzer et al., 2004; Korotyaev, 2006;
Newman et al., 2006; Gerber et al., 2007; Visalakshy, 2007). There are some interesting biological
and morphological peculiarities that occur in subgroups of Ceutorhynchinae and noteworthy
is the ability to leap, expressed to a varying degree in several tribes of Ceutorhynchinae,
which is not developed to a comparable extent in other Curculionidae except for Rhamphini
(Curculioninae) and has been newly acquired within the Ceutorhynchinae (Korotyaev, 2006).
Besides, there are aquatic Ceutorhynchinae with well developed swimming abilities and
morphological adaptations compared to Bagoinae, the only other subfamily of the
Curculionidae with specialized aquatic forms.

MATERIALAND METHODS

This list is mainly based on available literature rather than on extensive taxonomic studies. It
has been compiled mainly with the aid of Zoological Record (Insecta), the “Catalogue of
Ceutorhynchinae of the World, with a key to genera” (Colonnelli, 2004) and original
descriptions, wherever available. The classification proposed by Schultze (1902); Wagner
(1938a, 1938b) and Colonnelli (2004) was followed.

RESULTS AND DISCUSSION

The results revealed that, the Ceutorhynchinae of India are represented by 45 species
distributed in 13 genera under five tribes. A perusal of the checklist indicates that majority of
the species are distributed in Northeast and north Indian peninsula. An analysis of described
Indian fauna indicates that, from 1837 to 1900 only six species had been described (Table 1);
18 species were described from 1901 to 1950. The majority of species (21) were described
during 1951 to 2000, and thereafter, no species were described from India. An analysis made
on the contributions of coleopterists (Table 2) indicates that Pajni and Kohli had described 10
species followed by Colonnelli (1979, 1984, 1987, 1992, 1993, 1998); and Marshall with nine
species each, Hustache with 6 species, Schultze with three species, Korotyaev with two
species, and Dalla Torre, Faust, Gyllenhal, Motschulsky with one species each. In conclusion,
the present checklist is a comprehensive list of Ceutorhynchines distributed in India.

TRIBE, GENERA AND SPECIES DISTRIBUTION

A.  Phytobinii Gistel, 1848

L. Rhinoncus Schoenherr, 1825: ¢586
Type species: Curculio pericarpius Linnaeus, 1758

1. caesareus Colonnelli, 1979b: 483 North Indian peninsula: India, Nepal,
Pakistan
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paganus Gyllenhalin Schoenherr, 1837: 586 Southeast Asia, South Africa:

Rhinoncus luzonicus Hustache, 1925: 333; Bangladesh, Indonesia, India, Laos,

Colonnelli, 2004: 32 Nepal, Philippines, Thailand, Vietnam,
South Africa

Ceutorhynchini Gistel, 1848

Ceutorhynchoides Colonnelli, 1979a: 144
Type species: Ceutorhynchoides badius Colonnelli, 1979b

bengalensis Colonnelli, 1984: 201 Bengal: India
notatus Colonnelli, 1984: 202 Bengal: India

subcostulatus (Hustache, 1920)
Ceuthorrhynchus subcostulatus Hustache, 1920:
332; Colonnelli, 2004: 36 South India: India

topali Colonnelli, 1984: 202 Assam: India

Ceutorhynchus Germar, 1824
Ceutorhynchus Germar, 1824: 217

Type species: Curculio assimilis Paykull, 1792
kashmirensis Korotyaev, 1980: 144 Kashmir: India

Dieckmannius Colonnelli, 1987: 139
Type species: Ceuthorrhynchus sexnotatus Schultze, 1899

ingens Colonnelli, 1993: 388 Himalayas: Bhutan, India, Nepal

sexnotatus (Schultze, 1899) Himalayas: North India, Nepal
Ceuthorrhynchus sexnotatus Schultze,

1899: 190; Colonnelli, 2004: 56

Ceuthorrhynchus camerunensis Hustache,

1930: 78; Colonnelli, 2004: 56

Indicoplontus Colonnelli, 1984: 205
Type species: Ceuthorrhynchus indicus Hustache, 1930

indicus (Hustache, 1930)
Ceuthorrhynchus indicus Hustache, 1930: 77;
Colonnelli, 1984: 205 Himalayas: India, Nepal, Pakistan

Indozacladus Colonnelli, 1984: 204
Type species: [Ceutorhynchus] theresiae Dalla Torre, 1922

theresiae (Dalla Torre, 1922)

Ceutorhynchus theresiae Dalla Torre, 1922:

125; Colonnelli, 1984: 204

Ceutorhynchus asperulus Faust, 1898: 323 not

Ceuthorhynchus asperulus Boheman, 1845;

Colonnelli, 2004: 66

Indozacladus cajani Colonnelli, 1998: 140;

Colonnelli, 2004: 66 South India: India
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B. Mecysmoderini Wagner, 1938a

VII. Mecysmoderes Schoenherr, 1837: 596
Type species: Mecysmoderes euglyptus Gyllenhal, 1837

12 aurosquamosus Korotyaev, 1989: 145 Karnataka: India
13 carinatus Faust, 1898: 324 Karnataka: India
14 crassirostris Hustache, 1924: 59 Sikkim: India

15 notobrevicarinatus Pajni & Kohli, 1982: 351 Northeast India
16 notoexcavatus Pajni & Kohli, 1982: 364 Northeast India

VIII. Belonnotus Schultze, 1899: 187
Type species: Belonnotus tricarinatus Schultze, 1899

17  lineolatus (Hustache, 1920)
Mecysmoderes lineolatus Hustache, 1920:
329; Colonnelli, 2004: 72 India

18  longicallus (Pajni & Kohli, 1982)
Mecysmoderes longicallus Pajni & Kohli,
1982: 345; Colonnelli, 2004: 72 Northeast India

19 mussooriensis (Pajni & Kohli, 1982)
Mecysmoderes mussooriensis Pajni & Kohli,
1982: 349; Colonnelli, 2004: 72 Himalayas: North India, Nepal

20 nigriclava Colonnelli, 1992: 404 Uttar Pradesh: India

21 ochraceus (Motschulsky, 1858)
Coeliosomus ochraceus Motschulsky, 1858: 70;
Colonnelli, 2004: 72 India

22 ochrasuturalis (Pajni & Kohli, 1982)
Mecysmoderes ochrasuturalis Pajni & Kohli,
1982: 360; Colonnelli, 2004: 72 Himachal Pradesh: India

23 pectinipes (Marshall, 1917)
Mecysmoderes pectinipes Marshall, 1917: 406;
Colonnelli, 2004: 72 Tamil Nadu: India

24 riedeli Colonnelli, 1992: 406 Tamil Nadu: India

25  tenuirostris (Marshall, 1917)
Mecysmoderes tenuirostris Marshall, 1917:
403; Colonnelli, 2004: 72

26 tricarinatus Schultze, 1899: 187 Tamil Nadu; Northeast India: India

IX. Cysmemoderes Colonnelli, 1992: 407
Type species: Mecysmoderes tuberculatus Pajni & Kohli, 1982

27  tuberculatus (Pajni & Kohli, 1982)
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Mecysmoderes tuberculatus Pajni & Kohli,
1982: 342; Colonnelli, 2004: 72

verrucosus (Marshall, 1917)
Mecysmoderes verrucosus Marshall, 1917:
397; Colonnelli, 2004: 72

Coeliosomus Motschulsky, 1858: 70

Manipur: India

Assam: India

Type species: Coeliosomus nigrorufus Motschulsky, 1858

brancuccii Colonnelli, 1992: 400

colonnelli (Pajni & Kohli, 1982)
Mecysmoderes colonnelli Pajni & Kohli, 1982:
367; Colonnelli, 2004: 72

memecylonis (Marshall, 1917)
Mecysmoderes memecylonis Marshall, 1917:
395; Colonnelli, 2004: 72

metasternalis (Marshall, 1917)
Mecysmoderes metasternalis Marshall, 1917:
398; Colonnelli, 2004: 72

minutus (Hustache, 1924)
Mecysmoderes minutus Hustache, 1924: 61;
Colonnelli, 2004: 72

neominutus (Pajni & Kohli, 1982)
Mecysmoderes neominutus Pajni & Kohli,
1982: 366; Colonnelli, 2004: 72

nigrus (Pajni & Kohli, 1982)

Mecysmoderes nigrus Pajni & Kohli,
1982:352; Colonnelli, 2004: 72
Mecysmoderes darjeelingensis Pajni & Kohli,
1982: 354; Colonnelli, 2004: 72

subhumeralis (Marshall, 1917)
Mecysmoderes subhumeralis Marshall, 1917:
400; Colonnelli, 2004: 73

suturalis (Hustache, 1924)
Mecysmoderes suturalis Hustache, 1924: 60;
Colonnelli, 2004: 73

Xenysmoderes Colonnelli, 1992: 412

Northeast India: India

Northeast India: India

India, Bangladesh

Himalayas: Northeast India,

Myanmar

Sikkim: India

Northeast India

Himalayas: North India, Nepal

Assam: India

North India

Type species: Mecysmoderes longirostris Hustache, 1920

alternatus (Pajni & Kohli, 1982)
Mecysmoderes alternatus Pajni & Kohli, 1982:
358; Colonnelli, 2004: 73

Northeast India
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armirufus (Marshall, 1948)
Mecysmoderes armirufus Marshall, 1948: 455;
Colonnelli, 2004: 73

brevicornis (Hustache, 1924)

Mecysmoderes brevicornis Hustache, 1924: 58;
Colonnelli, 2004: 73

Mecysmoderes albocapillus Pajni & Kohli,
1982: 359; Colonnelli, 2004: 73

comes Colonnelli, 1992
Xenysmoderes comes Colonnelli, 1992: 413

humeralis (Hustache, 1924)
Mecysmoderes humeralis Hustache, 1924: 57,
Colonnelli, 2004: 73

stylicornis (Marshall, 1934)
Mecysmoderes stylicornis Marshall, 1934: 51;
Colonnelli, 2004: 73

Egriini Pajini & Kohli, 1982

Cyphosenus subg. Cyphosenus Schultze, 1899: 188
Type species: Cyphosenus paradoxus Schultze, 1899

paradoxus Schultze, 1899
Cyphosenus paradoxus Schultze, 1899: 188

Hypurini Schultze, 1902

Hypurus Rey, 1882: 189
Type species: Ceutorhynchus bertrandi Perris, 1852

portulacae (Marshall, 1916)
Ceuthorrhynchus portulacae Marshall,

1916: 368; Colonnelli, 2004: 80

Himalayas: Northeast India,
Myanmar

Himalayas: North India, Nepal

Himalayas: North India, Nepal

Himalayas: Northeast India, Nepal,
Bhutan

Himalayas: North India, Myanmar,
Australia

North India

India, Pakistan

Table 1. Number of species described during different periods

Period

Serial Number From To

Number of species described

1 1837 1900
2 1901 1950
3 1951 2000

6
18
21
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Table 2. Contribution of coleopterists to Indian Ceutorhynchinae

Serial Number Contributing coleopterists Number of species described

Colonnelli 9
Dalla Torre 1
Faust 1
Gyllenhal 1
Hustache 8
Korotyaev 2
Marshall 9
Motschulsky 1
Pajni & Kohli 10
Schultze 3

O o0 N9 O N B W N =

—_
o

ACKNOWLEDGEMENT

I greatly acknowledge the financial help by Kerala State Council for Science Technology and
Environment under the project “Taxonomic Revision of Ceutorhynchinae (Coleoptera:
Curculionidae) from India”.

REFERENCES

Alonso-Zarazaga, M. A. and Lyal, C. H. C. 1999. A world catalogue of families and genera of
Curculionoidea (Insecta: Coleoptera) (excepting Scolytidae and Platypodidae). Entomopraxis,
S.C.P., Barcelona, Spain, 315p.

Boheman, C. H. 1845. In: Schoenherr, C. J.

Burki, H. M., Lawrie, J, Greaves, M. P, Down, V. M., Juttersonke, B., Cagan, L., Vrablova, M.,
Ghorbani, R., Hassan, E. A. and Schroeder, D. 2001. Biocontrol of Amaranthus spp. in
Europe: state of the art. BioControl, 46 (2): 197-210.

Colonnelli, E. 1979a. Ergebnisse der Bhutan-Expedition 1972 des Naturhistorischen Museums in Basel
- Coleoptera: Curculionidae: Subf. Ceutorhynchinae. Entomologica Basiliensia, 4: 141-156.

Colonnelli, E. 1979b. Due nuove specie di Rhinoncus del Pakistan (Coleoptera: Curculionidae).
Entomologica Basiliensia, 4: 483-489.

Colonnelli, E. 1984. Trois especes et deux genres nouveaux de Ceutorhynchinae de 1’Inde (Coleoptera:
Curculionidae). Annales Historico-naturales Musei Nationalis Hungarici, 76: 201-205.
Colonnelli, E. 1987. A new genus of Ceutorhynchinae (Coleoptera: Curculionidae). Beitrige zur

Entomologie, 37(1): 139-141.

Colonnelli, E. 1992. Notes on the Ceutorhynchinae tribe Mecysmoderini Wagner, 1938 (Coleoptera,

Curculionidae). Entomologica Basiliensia, 15: 395-422.



168 B. Ramesha e al.

Colonnelli, E. 1993. On the genus Dieckmannius Colonnelli, 1987 (Coleoptera: Curculionidae).
Entomologica Basiliensia, 16: 385-391.

Colonnelli, E. 1998. Systematic and synonymic notes on Ceutorhynchinae, with lectotype and neotype
designations, and descriptions of three new genera (Coleoptera: Curculionidae). Fragmenta
Entomologica, 30(1): 105-175.

Colonnelli, E. 2004. Catalogue of Ceutorhynchinae of the world, with a Key to Genera (Insecta:
Coleoptera: Curculionoidae). Argania edition. Barcelona, 103p.

Colpetzer, K., Hough-Goldstein, J., Ding, J. and Fw, W. 2004. Host specificity of the Asian weevil,
Rhinoncomimus latipes Korotyaev (Coleoptera: Curculionidae), a potential biological control
agent of mile-a-minute weed, Polygonum perfoliatum L. (Polygonales: Polygonaceae). Biological
Control, 30 (2): 511-522.

Dalla Torre, K. W. von. 1922. Alphabetisch-synonymistisches Verzeichnis der paldarktischen
“Ceuthorrhynchidae” im Sinne A. Schultzes. Entomologisches Jahrbuch, 1922: 124-135.

Faust, J. 1898. Beschreibung neuer Coleopteren von Vorder- und Hinterindien aus der Sammlung des
Hrn. Andrewes in London. Curculionidae. Deutsche entomologische Zeitschrift, 1898(2): 273-
333.

Gerber, E., Hinz, H. L. and Blosse, B. 2007. Interaction of specialist root and shoot herbivores of
Alliaria petiolata and their impact on plant performance and reproduction. Ecological
Entomology, 32 (4): 357-365.

Germar, E. F. 1824. Insectorum species novae aut minus cognitae, descriptionibus illustratae. Vol. I.
Coleoptera. Hendel & Sons, Halle, XXIV + 624 p.

Gistel, J. 1856. Die Mysterien der europtiischen Insectenwelt. Kempten, Dannheimer. 12 + 532 pp.
[18-n-1856, according to Evenhuis, 1997-305].

Gyllenhal, L. 1837. In: C. J. Schoenherr.

Hustache, A. 1920. Contribution a I’etude des Ceuthorrhynchini (Coleoptera: Curculionidae).
Annales de la Société Entomologique de France, 88: 329-344.

Hustache, A. 1924. Nouveaux Mecysmoderes (Coleoptera: Curculionidae). Bulletin de la Societe
Entomologique de France, 29: 57-61.

Hustache, A. 1925. Contribution a I’etude des Ceuthorrhynchini. Philippines Journal of Sciences,
27(3): 333-339.

Hustache, A. 1930. Ceuthorrhynchini nouveaux (Coleoptera: Curculionidae). Bulletin de la Société
Entomologique de France, 35: 77-82.

Korotyaev, B. A. 1980. Materialy k poznanyu Ceutorhynchinae (Coleoptera: Curculionidae) Mongolii
i SSSR. Nasekomie Mongolii, 7: 107-282.

Korotyaev, B. A. 1989. Novye vidy dolgonosikov podesmejstva Ceutorhynchinae (Coleoptera,
Curculionidae) iz indo-malajskoj oblasti. Trudy Zoologicheskii Institut Akademii Nauk SSSR,
208: 125-156.

Korotyaev, B. A. 2006. A review of the weevil genus Rhinoncomimus Wagner (Coleoptera: Curculionidae:
Ceutorhynchinae). Entomologische Abhandlunges, 63 (1-2): 99-122.

Linnaeus, C. von. 1758. Systema naturae per regna tria naturae, secundum classes, ordines, genera,
species, cum characteribus, differentiis, synonymis, locis. Editio decima, reformata. Tom 1.
Salvius, Holmiae, 823 [+1] p.

Marshall, G. A. K. 1916. Some injurious Indian weevils (Curculionidae) II. Bulletin of Entomological
Research, 6: 365-373.

Marshall, G. A. K. 1917. On new weevils of the genus Mecysmoderes from India. Annals and Magazine
of Natural History, 19: 395-404.

Marshall, G. A. K. 1934. Four new Indian Curculionidae. Stylops, 3: 49-52.



Annotated checklist of Indian Ceutorhynchinae 169

Marshall, G. A. K. 1948. Entomological results from the Swedish expedition 1934 to Burma and British
India. Coleoptera: Curculionidae. Novitates Zoologicae, 42(3): 397-473.

Motschulsky, T. V. de. 1858. Insectes des Indies Orientales. Etudes Entomologiques, 7: 20-112.

Newman, R. M., Gross, E M.,Wimmer, W. and Sprick, P. 2006. Life history and developmental
performance of the Eurasian milfoil weevil, Eubrychius velutus (Coleoptera: Curculionidae).
The Coleopterists Bulletin, 60 (2): 170-176.

Pajni, H. R. and S. K. Kohli. 1982. Taxonomic studies on Indian Ceutorhynchinae (Coleoptera:
Curculionidae). Tribe Mecysmoderini. Oriental Insects, 16(3): 337-372.

Paykull, G. von. 1792. Monographia curculionidum Sueciae. Upsala, VIII + 151 [+1] p.

Perris, E. 1852. Seconde excursion dans les Grandes-Landes (Lettre adressee a M. Mulsant). Annales
de la Societe Linnéenne de Lyon, 2[1850/1852]: 145-215.

Pescken D. P. and Wilkinson, A. T. S. 1981. Biocontrol of Canada thistle (Cirsium arvense): releases
and effectiveness of Ceutorhynchus litura (Coleoptera: Curculionidae) in Canada. Canadian
Entomologist, 113 (9): 777-785.

Rey, C. 1882. Note sur le Ceuthorhynchus Bertrandi, Perris constituant un genre nouveau. Revue
d’Entomologie, 1: 186-189.

Schoenherr, C. J. 1825. Tabulae synopticae familiae curculionidum (continuatio). Isis von Oken, 1825(V):
col. 581-588.

Schoenherr, C. J. 1837. Genera et species curculionidum, cum synonymia hujus familiae. Species novae
aut hactenus minus cognitae, descriptionibus a Dom. Leonardo Gyllenhal, C. H. Boheman, et
entomologiis aliis illustratae. Tomus quartus. Pars prima. Roret, Paris; Fleischer, Lipsiae, p.
[I-IV] + 1-600.

Schoenherr, C. J. 1845. Genera et species curculionidum, cum synonymia hujus familiae. Species novae
aut hactenus minus cognitae, descriptionibus a Dom. L. Gyllenhal, C. H. Boheman, O. J.
Fahraeus, et entomologiis aliis illustratae. Tomus octavus. Pars secunda. Supplementum
continens. Roret, Paris; Fleischer, Lipsiae, VIII + 504 p.

Schultze, A. 1899. Drei neue indische Ceuthorrhynchinen. Deutsche Entomologische Zeitschrift,
1899(1): 187-191.

Schultze, A. 1902a. Generis Ceuthorrhynchi species novae rossicae et transcaspicae. Horae Societatis
Entomologicae Rossicae, 36: 65-89.

Visalakshy G. 2007. Biological studies on Ceutorhynchus portulacae, a potential natural enemy of the
purslane weed, Portulaca oleracea. BioControl, 52 (5): 619-628.

Wagner, H. 1938a. Monographie der paldarktischen Ceuthorrhynchinae (Curculionidae.). Entomologische
Blatter, 34(4): 145-172.

Wagner, H. 1938b. Monographie der paldarktischen Ceuthorrhynchinae (Curculionidae.). Entomologische
Blatter, 34(5): 279-290.

(Received 06 December 2014; accepted 20 April 2015)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 1.50000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


