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Abstract

Nine species of Alysson Panzer 1806 are recorded from Russia and adjacent territories. The new synonymy is proposed 

for Alysson pertheesi Gorski 1852 =A. fuscatus var. jaroslavensis Kokujev 1906, =A. harbinensis Tsuneki 1967; Pompilus 

spinosus (Panzer 1801) =Alysson katkovi Kokujev 1906. The number of valid species-group taxa in the genus Alysson is 

reduced to 39 species. An original key to the species is provided.
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Introduction

Alysson Panzer 1806 currently includes 42 species distributed worldwide except the Neotropical Region (Pulawski 
2013). Seventeen species are known from the Palearctic Region and six from Russia (Nemkov 2012b). Most of the 
species are rarely collected, and some are known from the type series only. The females construct nests with one to 
several cells in hard or more often in sandy soil. The larvae feed on different Homoptera, mainly leafhoppers 
(Bohart & Menke 1976, Evans & O'Neill 2007, Nemkov 2012a).

This paper deals with Alysson of Russia and the adjacent territories (countries of the former Soviet Union, 
Mongolia, northern China, Korean Peninsula, and northern Japan). These wasps have been revised only by 
Kokujev (1906) more than a century ago. Within the area considered here there are keys to the species of South and 
East Asia (Tsuneki 1968), European part of former USSR (Pulawski 1978), Kazakhstan and Middle Asia (Kazenas 
1978), China (Wu & Zhou 1987), and Russian Far East (Nemkov et al. 1995). 

The current number of the valid species in the genus Alysson (including the new synonymies from this paper) 
is reduced to 39, to 14 in the Palaearctic Region, and to five in Russia.

Materials and methods

About 150 specimens have been studied. The following are abbreviations of the names of institutions in which the 
type specimens and studied materials are deposited:

CAS California Academy of Sciences, San Francisco, USA
ELKU Entomological Laboratory, Kyushu University, Fukuoka, Japan
IBSS Institute of Biology and Soils Science, Vladivostok, Russia
MNHAH Museum of Nature and Human Activities, Hyogo, Japan
NNML Nationaal Naturhistorisch Museum, Leiden, Netherlands
TMB Természettudományi Múzeum, Budapest, Hungary
ZIN Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia
276   Accepted by C. Rasmussen: 14 Jun. 2014; published: 18 Jul. 2014



References

Assmuss, E.Ph. (1859) Symbola ad faunam hymenopterologicam Mosquensem. Enumeratio Hymenopterorum Spheciformium 
gubernii Mosquensis. Bulletin de la Société Impériale des Naturalistes de Moscou, 32, 604–620.

Baghirov, R.T. (2011) Fauna royushchikh os (Hymenoptera: Sphecidae, Crabronidae) Altayskogo Kraya i Respubliki Altay. 
Entomologicheskoye Obozreniye, 90, 138–158.

Becker, A. (1880) Beiträge zu meinem Verzeichnissen der um Sarepta und am Bogdo verkommenden Pflanzen und Insekten, 
und Beschreibung einer Mylabris-Larve. Bulletin de la Société Impériale des Naturalistes de Moscou, 55, 145–156.

Birula, A.A. (1912) Materialy dla fauny Hymenoptera Evropeyskoy Rossii. I. Sphecidae, Pompilidae, Vespidae, Scoliidae i 
Mutillidae, sobrannyie avtorom v Radomyslskom uyezde Kievskoy gubernii. Russkoye Entomologicheskoye Obozrenye, 
12, 531–551.

Birula, A.A. (1914) Materialy dla fauny Hymenoptera Yevropeyskoy Rossii. II. Perechen vidov semeystva Sphecidae 
okrestnostey g. Vitebska. Russkoye Entomologicheskoye Obozrenye, 14, 368–390.

Bischoff, H. (1925) Hymenoptera (Aculeata, Ichneumonidae, Chalastogastra). In: Stechow, E. (Ed.), Beiträge zur Natur- und 
Kulturgeschichte Lithauens und angrenzender Gebiete. Abhandlungen der Bayerischen Akademie der Wissenschaften. 
Mathematisch-Wissenschaftliche Abteilung, Supplement Band, pp. 278–337.

Blagoveshchenskaya, N.N. (1994) Katalog fauny zhalyashchikh pereponchatokrylykh (podotryad Aculeata) Ulyanovskoy 
Oblasti. Priroda Ulyanovskoy Oblasti, 5, 82–93.

Bohart, R.M. & Menke, A.S. (1976) Sphecid Wasps of the World. A generic revision. University of California Press, Berkeley, 
Los Angeles, London, ix + 695 pp.

Dahlbom, A.G. (1843) Hymenoptera Europaea praecipue borealia; formis typicis nonnullis Specierum Generumve Exoticorum 
aut Extraneorum propter nexum systematicus associatis; per Familias, Genera, Species et Varietates disposita atque 
descripta. Tomus: Sphex in sensu Linneano. Fasc. 1. Officina Lundbergiana, Lund, 172 pp.

de Beaumont, J. (1953) Notes sur quelques types de Sphecidae décrits par A.G. Dahlbom (Hym.). Opuscula Entomologica, 18, 
193–198.

de Dalla Torre, C.G. (1897) Catalogus Hymenopterorum hucusque Descriptorum Systematicus et Synonimicus. Vol. VIII.
Fossores (Sphegidae). Guilelmi Engelmann, Lipsiae, viii + 750 pp.

Evans, H.E & O'Neill, K.M. (2007) The sand wasps. Natural history and behavior. Harvard University Press, Cambridge, 
Massachusetts, London, ix + 340 pp.

Eversmann, E. (1849) Fauna Hymenopterologica Volgo-Uralensis. Fam. III. Sphegidae Latr. Bulletin de la Société Impériale 
des Naturalistes de Moscou, 22, 359–436.

Gorobchishin, V.A. (1995) Royushchiye osy (Hymenoptera, Sphecidae) Kanevskogo zapovednika i prilegayushchikh territoriy. 
Izvestiya Kharkovskogo Entomologicheskogo Obshchestva, 3, 17–19.

Gorobchishin, V.A. (1996) Biotopicheskoye raspredeleniye royuschchikh os (Hymenoptera, Sphecidae) Kanevskogo 
Zapovednika i prilegayushchikh territoriy. Zapovydna Sprava v Ukraïny, 2, 52–53.

Gorobchishin, V.A. (2006) Ryuychi osy (Hymenoptera, Sphecidae) pidrodyn Larrinae, Crabroninae, Mellininae, Nyssoninae ta 
Philanthinae lisostepu Ukraïny (fauna ta ekologichni osoblyvosti). Pratsi Zoologichnogo Muzeyu Kyïvskogo 
Natsionalnogo Universytetu imeni Tarasa Shevchenka, 4, 105–154.

Gorski, S.B. (1852) Analecta ad entomographiam provinciarum occidentali-meridionalium Imperii Rossici. Fasc. 1. Libraria 
Frederici Nicolai, Berlin, xix + 214 pp.

Handlirsch, A. (1888) Monographie der mit Nysson und Bembex verwandten Grabwespen VI. Sitzungsberichte der 
Kaiserlichen Akademie der Wissenschaften. Mathematisch-Naturwissenschaftliche Classe. Abtheilung I, 96, 219–311, pl. 
I–II.

Handlirsch, A. (1895) Nachträge und Schlusswort zur Monographie der mit Nysson und Bembex verwandten Grabwespen. 
Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften. Mathematisch-Naturwissenschaftliche Classe. 
Abtheilung I, 104, 801–1079, pls. I–II.

Hua, L. (2006) Superfamily Apoidea (Sphecoidea). In: Hua, L. (Ed.), List of Chinese insects. Vol. IV. Sun-Yat-sen University 
Press, Guangzhou, pp. 274–299.

International Commission on Zoological Nomenclature (ICZN) (1939) Opinion 135. The suppression of the so-called 
“Erlangen List” of 1801. Opinions rendered by the International Commission on Zoological Nomenclature, 2, 7–12.

Jurine, L. (1807) Genève: Nouvelle méthode de classer les Hyménoptères et les Diptères. Hyménoptères. T. 1. J. J. Paschoud, 
319 pp., 14 pls.

Kazenas, V.L. (1978) Royushchiye osy Kazakhstana i Sredney Azii (Hymenoptera, Sphecidae). Opredelitel. Izdatelstvo Nauka 
Kazakhskoy SSR, Alma Ata, 172 pp.

Kazenas, V.L. (1980) Materialy k faune royushchikh os (Hymenoptera, Sphecidae) Dalnego Vostoka SSSR. In: Lehr, P.A. 
(Ed.), Taxonomiya nasekomykh Dalnego Vostoka. Akademiya Nauk SSSR, Dalnevostochnyi Nauchnyi Tsentr, 
Vladivostok, pp. 80–94.

Kazenas, V.L. (2001) Fauna i biologiya royushchikh os (Hymenoptera, Sphecidae) Kazakhstana i Sredney Azii. KazgosINTI, 
Almaty, 333 pp.

Kazenas, V.L. (2002) Royushchiye osy (Hymenoptera, Sphecidae) Kazakhstana. Tethys Entomological Research, 4, 1–174.
Kazenas, V.L. (2008) Redkiye vidy royushchikh os (Hymenoptera: Ampulicidae, Sphecidae, Crabronidae) Yugo-Vostochnogo 
NEMKOV284  ·  Zootaxa 3838 (3)  © 2014 Magnolia Press



Kazakhstana i ikh okhrana. Tethys Entomological Research, 16, 97–108.
Kokujev, N.R. (1906) O russkich predstavitelakh podsemeystva Alysonini Dalla Torre (Hymenoptera, Crabronidae). Horae 

Societatis Entomologicae Rossicae, 37, 209–219.
Kolesnikov, V.A. (1977) Royushchiye osy (Hymenoptera, Sphecidae) Bryanskoy Oblasti i ikh znachenie kak entomofagov. 

Entomologicheskoye Obozreniye, 56, 315–325.
Krasnobayev, Yu.P., Antropov, A.V., Lyubvina, I.V. & Zabelin, S.I. (1995) Fauna bespozvonochnykh Zhiguley. V. Otryad 

Hymenoptera (Insecta). Samarskaya Luka, 6, 123–144.
Krombein, K.V. (1985) Biosystematic studies of Ceylonese wasps, XV: a monograph of the Alyssoninae, Nyssoninae, and 

Gorytinae (Hymenoptera: Sphecoidea: Nyssonidae). Smithsonian Contributions to Zoology, 414, 1–42. http://dx.doi.org/
10.5479/si.00810282.414

Kuznetzova, V.T. (1990) Pereponchatokrylyie zapovednika "Galichya gora": annotirovannyi spisok vidov. Moskva: Severtsov 
Institute of Ecology and Evolution of the Russian Academy, 88 pp.

Lepeletier de Saint Fargeau, A.L.M. & Audinet-Serville, J.G. (1825) Encyclopédie méthodique, ou par ordre des matières. 
Histoire naturelle. Entomologie, ou histoire naturelle des crustacés, des arachnides et des insectes. Vol. 10, part 1. Veuve 
Agasse, Paris, 1–344.

Minoranskiy, V.A. & Shkuratov, A.V. (1996) K faune royushchikh os (Hymenoptera, Sphecidae) Rostovskoy Oblasti. Izvestiya 
Vysshikh Uchebnykh Zavedeniy. Severo-Kavkazskiy Regyon. Estestvennyie nauki, 1996, 80–83.

Mityaev, I.D, Matesova, G.Ya., Kulenova, K.Z., Kazenas, V.L. & Zhdanko, A.B. (1980) Spisok nasekomykh poymy Aleya. In: 
Maloletko, A.M. (Ed.), Prirodnyie resursy basseina reki Aley, ikh okhrana i ratsiyonalnoye ispolzovaniye. Akademiya 
Nauk SSSR. Sibirskoye Otdeleniye. Institut Geografii Sibiri i Dalnego Vostoka, Irkutsk, pp. 96–128.

Mokrousov, M.V., Berezin, A.Yu. & Egorov, L.V. (2011) Royushchiye osy (Hymenoptera: Ampulicidae, Sphecidae, 
Crabronidae) Chuvashii. Eversmannia, 27–28, 62–86.

Mocsáry, A. (1879) Hymenoptera nova e fauna Hungarica. Természetrajzi Füzetek, 3, 115–141.
Morawitz, F. (1893) Kareliens Fossoria. Horae Societatis Entomologicae Rossicae, 27, 95–115.
Morice, F.D. & Durrant, J.H. (1914–1915) The authorship and first publication of the "Jurinean" Genera of Hymenoptera: 

being a reprint of a long-lost work by Panzer, with a translation into English, an introduction, and bibliographical and 
critical notes. The Transactions of the Entomological Society of London, 1914, 339–436. 
http://dx.doi.org/10.1111/j.1365-2311.1915.tb02984.x

Nemkov, P.G. (1986) K faune royushchikh os (Hymenoptera, Sphecidae) Pribaikalya. In: Lehr, P.A., Belokobylskiy, S.A. & 
Storozheva, N.A. (Eds.), Pereponchatokrylyie Vostochnoi Sibiri i Dalnego Vostoka. Akademiya Nauk SSR, 
Dalnevostochnyi Nauchnyi Tsentr, Biologo-Pochvennyi Institut, Vladivostok, pp. 92–110.

Nemkov, P.G. (2005) Fauna royushchikh os (Hymenoptera, Sphecidae, Crabronidae) ostrova Sakhalin. In: Storozhenko, S.Yu., 
Bogatov, V.V., Barkalov, V.Yu., Lelej, A.S. & Makarchenko, E.A. (Eds.), Rastitelnyi i zhivotnyi mir ostrova Sakhalin 
(Materialy mezhdunarodnogo sakhalinskogo projecta). Part 2. Dalnauka, Vladivostok, pp. 141–167.

Nemkov, P.G. (2007a) Fauna royushchikh os (Hymenoptera: Sphecidae, Crabronidae) Kurilskikh ostrovov. Evrasiatskiy 
Entomologicheskij Zhurnal, 6, 67–76.

Nemkov, P.G. (2007b) Sem. Sphecidae – Royushchiye osy. Dopolneniye. In: Lelej, A.S. (Ed.), Opredelitel nasekomykh 
Dalnego Vostoka Rossii v shesti tomakh. Tom IV. Setchatokrylyie, skorpionnitsy, pereponchatokrylyie. Chast 5. Dalnauka, 
Vladivostok, pp. 996–997.

Nemkov, P.G. (2008) Fauna royushchikh os (Hymenoptera: Sphecidae, Crabronidae) aziatskoi chasti Rossii. Chteniya pamyati 
Alekseya Ivanovicha Kurentsova, 19, 15–34.

Nemkov, P.G. (2009) Annotirovannyi katalog royushchikh os (Hymenoptera: Sphecidae, Crabronidae) aziatskoi chasti Rossii. 
Dalnauka, Vladivostok, 193 pp.

Nemkov, P.G. (2011) Osobennosti rasprostranenya royushchikh os (Hymenoptera: Spheciformes) na Dalnem Vostoke Rossii. 
In: Lelej, A.S. (Ed.), Key to the insects of Russian Far East. Additional volume. Analysis of the fauna and general index of 
the names. Dalnauka, Vladivostok, pp. 93–99.

Nemkov, P.G. (2012a) Osobennosti biologii royushchikh os podsemeystva Bembicinae (Hymenoptera, Crabronidae). Chteniya 
pamyati Alekseya Ivanovicha Kurentsova, 23, 114–132.

Nemkov, P.G. (2012b) Sektsiya Spheciformes – Royushchiye osy. In: Lelej, A.S. (Ed.), Annotated Catalogue of the Insects of 
Russian Far East. Volume I. Hymenoptera. Dalnauka, Vladivostok, pp. 433–447. 

Nemkov, P.G., Kazenas, V.L., Budrys, E.R. & Antropov, A.V. (1995) Nadsem. Sphecoidea. 67. Sem. Sphecidae – Royushchiye 
osy. In: Lehr, P.A. (Ed.), Opredelitel nasekomykh Dalnego Vostoka Rossii v shesti tomakh. Tom IV. Setchatokrylyie, 
skorpionnitsy, pereponchatokrylyie. Chast 1. Nauka, Sankt-Peterburg, pp. 368–480.

Nemkov, P.G. & Lelej, A.S. (2013) A cladistic analysis and classification of the subfamily Bembicinae (Hymenoptera: 
Crabronidae), with a key to the genera. Zootaxa, 3652 (2), 201–231.  
http://dx.doi.org/10.11646/zootaxa.3652.2.1

Pankevich, T.P., Belavskaya, V.I., Molchanova, P.V., Shlyakhtenok, A.S. & Blinov, V.V. (1989) Otryad pereponchatokrylyie – 
Hymenoptera, In: Kryzhanovskiy, O.L. (Ed.), Flora i Fauna Zapovednikov SSSR. Nasekomyye Berezinskogo zapovednika. 
Operativnoinformatsionnyi material. Moskva, pp. 81–101.

Panzer, G.W.F. (1798) Faunae Insectorum Germaniae initia oder Deutschlands Insecten. Fasc. 51. Nürnberg: Felssecker, 24 pl.
Panzer, G.W.F. (1801a) Nachricht von einem neuen entomolischen [sic!] Werke, des Hrn. Prof. Jurine in Geneve. 
 Zootaxa 3838 (3)  © 2014 Magnolia Press  ·  285ALYSSON OF RUSSIA AND ADJACENT

http://dx.doi.org/10.5479/si.00810282.414
http://dx.doi.org/10.1111/j.1365-2311.1915.tb02984.x
http://dx.doi.org/10.1111/j.1365-2311.1915.tb02984.x
http://dx.doi.org/10.11646/zootaxa.3652.2.1
http://dx.doi.org/10.11646/zootaxa.3652.2.1


Intelligenzblatt der Litteratur-Zeitung, Erlangen, 1 (20), 160; 1 (21), 161–165. [Reproduced in facsimile in Morice & 
Durrant 1915]

Panzer, G.W.F. (1801b) Faunae Insectorum Germaniae initia oder Deutschlands Insecten. Fasc. 80. Nürnberg: Felssecker, 24 
pls.

Panzer, G.W.F. (1806) Kritische Revision der Insektenfaune Deutschlands nach dem System bearbeitet. Bd 2. Nürnberg: 
Felssecker, 270 S., 2 Taf.

Prisniy, A.V. (2012) Royushchiye osy (Hymenoptera: Sphecidae, Crabronidae) Belgorodskoy Oblasti. Evraziatskiy 
Entomologicheskiy Zhurnal, 11, 44–54.

Pulawski, W.J. (1978) Nadsem. Sphecoidea. In: Medvedev, G.S. (Ed.), Opredelitel nasekomykh evropeyskoi chasti SSSR. Tom 
III. Pereponchatokrylye. Pervaya chast. Nauka, Leningrad, pp. 173–279.

Pulawski, W.J. (2013) Catalog of Sphecidae sensu lato. California Academy of Sciences, Golden Gate Park, San Francisco, 
California, USA. Available from: http://research.calacademy.org/ent/catalog_sphecidae/ (accessed 15 December 2013)

Radoszkowski, O.I. (1877) Sphegidae. Izvestiya Imperatorskogo Obshchestva Lyubiteley Estestvoznaniya, Antropologii i 
Etnografii pri Imperatorskom Moskovskom Universitete, 26, 1–87, pl. I–VIII. [Voyage au Turkestan d'A.P. Fedtchenko, 
fasc. 14, tome 2, part. 5]

Romanova, V.P. (1969) Materialy po faunie royushchikh os (Hymenoptera Sphecidae) Severnogo Kavkaza. 
Entomologicheskoye Obozreniye, 48, 132–137.

Shlyakhtenok, A.S. (1995) Distribution of spider and digger wasps (Hymenoptera: Pompilidae, Sphecidae) in a mossy pine 
forest (Pinetum pleurosusm) in the Berezinsky Biosphere Reserve. Fragmenta Faunistica, 38, 191–195.  
http://dx.doi.org/10.3161/00159301ff1995.38.10.191

Shlyakhtenok, A.S. & Skibinska, E. (2002) Zhalonosnye pereponchatokrylye (Hymenoptera, Aculeata) Belarusi: semeystvo 
royushchiye osy (Sphecidae). Vestnik Zoologii, 36, 31–40.

Shorenko, K.I. & Konovalov, S.V. (2010) Novyie dannyie o royushchikh osakh (Hymenoptera: Ampulicidae, Sphecidae, 
Crabronidae) fauny Ukrainy. Ukraïnska entomofaunïstika, 1, 9–32.

Terayama, M. (2006) Taxonomic guide to the Japanese Aculeate wasps. 6. Family Nyssonidae. Tsunekibachi, 10, 1–27.
Tsuneki, K. (1965) A guide to the study of the Japanese Hymenoptera (22) (10). Nyssoninae of Japan and Korea (1). The Life 

Study (Fukui), 9, 24–33.
Tsuneki, K. (1967) Further studies on the fossorial Hymenoptera from Manchuria. Etizenia, 23,1–17.
Tsuneki, K. (1968) Studies on the Formosan Sphecidae (VI.). The subfamily Nyssoninae (Hymenoptera) with notes on 

Bembecinus of the Ryukyus and Korea. Etizenia, 31, 1–26, pls. I–II.
Tsuneki, K. (1974) Sphecidae (Hymenoptera) from Korea. A Természettudományi Múzeum Évkönyve. 66, 359–387.
Tsuneki, K. (1977) Two new species of the genus Alysson Panzer (Hymenoptera, Sphecidae) in Japan. Kontyû, 45, 26–32.
Tsuneki, K. (1982) Sphecidae from North Korea (II) with the list of the species of the family known from the Korean Peninsula 

(Hymenoptera). Special Publications of the Japan Hymenopterists Association, 20, 1–22.
Tsuneki, K. (1991) Sphecidae (Hymenoptera) from Korea. Insecta Koreana, 2, 198–203.
Tsuneki, K. & Itami, I. (1973) Variation in colour of Alysson pertheesi Gorski with notes on other characters. The Life Study 

(Fukui), 17, 13.
Voblenko, A.S., Gorobchishin, V.A. & Nesterov, M.A. (1996) Digger wasps (Hymenoptera, Sphecidae) of Ukrainian Polesye. 

Sphecos, 30, 14–15.
Wesmael, C. (1852) Revue critique des Hyménoptères Fouisseurs de Belgique. Suite. Bulletin de l'Académie Royale des 

Sciences, des Lettres et des Beaux-Arts de Belgique, 19, 82–110, 261–286, 589–635.
Westerlund, A. (1893) Hymenopteroloogisia havainnoita Laatokan pohjois-rannikolta tehnyt kesällä v. 1890. Acta Societatis 

pro Fauna and Flora Fennica, 9, 1–30.
Wu, Y. & Zhou, Q. (1987) A study of the genus Alysson and descriptions of new species from China. Acta Entomologica 

Sinica, 30, 214–222.
Wu, Y. & Zhou, Q. (1996) Economic Insect Fauna of China. Fasc. 52. Hymenoptera: Sphecidae. Science Press, Beijing, 197 

pp.
Yasumatsu, K. & Masuda, H. (1932) On a new hunting wasp from Japan. Fukuoka Hakubutsugaku Zasshi, 1, 53–65.
NEMKOV286  ·  Zootaxa 3838 (3)  © 2014 Magnolia Press

http://dx.doi.org/10.3161/00159301ff1995.38.10.191
http://dx.doi.org/10.3161/00159301ff1995.38.10.191

	Abstract
	Introduction
	Materials and methods
	Alysson Panzer 1806
	Key to species
	Alysson cameroni Yasumatsu et Masuda 1932
	Alysson japonicus Tsuneki 1977
	Alysson maracandensis Radoszkowski 1877
	Alysson monticola Tsuneki 1977
	Alysson pertheesi Gorski 1852
	Alysson ratzeburgi Dahlbom 1843
	Alysson spinosus (Panzer 1801)
	Alysson tricolor Lepeletier de Saint Fargeau et Audinet-Serville 1825
	Alysson verhoeffi Tsuneki 1967
	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




