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Abstract

This study presents a detailed taxonomic review of water mites of the genus Unionicola Haldeman, 1842 (Hygrobatoidea: 

Unionicolidae) found in the fauna of Russia during the long-term survey period of 1969–2013. The review includes (re)de-

scriptions and illustrations of 21 Unionicola species found in this country: Unionicola intermedia (Koenike, 1882), U. 

crassipes (O.F. Müller, 1776), U. rossica sp.n., U. figuralis (Koch, 1836), U. gracilipalpis (Viets, 1908), U. markovensis

Tuzovskij, 1990, U. minor (Soar, 1900), U. hankoi Szalay, 1927, U. aculeata (Koenike, 1890), U. aculeatella sp.n., U.

bonzi (Claparède, 1869), U. inusitata Koenike, 1914, U. rezvoi Sokolow, 1931, U. samaraensis sp.n., U. setipella sp.n., 
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U. setipes Sokolow, 1931, U. tricuspis (Koenike, 1895), U. japonensis Viets, 1933, U. primoryensis sp.n., U. ypsilophora 

(Bonz, 1783), U. arcuata (Wolcott, 1898). A key is presented for the Unionicola species of Russia based on males and 

females.

Key words: water mites, Unionicolidae, Unionicola, morphology, identification keys, new species, Russia

Introduction

The world fauna of the genus Unionicola currently includes 251 species grouped in 57 subgenera (Edwards & 

Vidrine 2013). The water mites of this genus are free-living in lakes, reservoirs, ponds and rivers; however, the 

most species include symbionts that occupy the mantle cavities of freshwater mussels and snails. Larvae of the 

genus Unionicola are known to parasitize on the femora and tibia of mid and hind legs and abdominal region of 

imagos of the family Chironomidae from the subfamily Chironominae, and abdomen of Trichoptera: Leptoceridae 

(Smith and Oliver, 1986). In the monograph “Limnofauna Europe”, K.O. Viets (1978) reported 14 species in 

Europe: Unionicola aculeata, U. bonzi, U. crassipes, U. figuralis, U. finis-belli, U. gracilipalpis, U. hankoi, U. 

intermedia, U. inusitata, U. minor, U. parvipora, U. parvula, U. tricuspis and U. ypsilophora. From the territory of 

the former USSR, the following 10 species were recorded by Sokolow (1940): Unionicola aculeata, U. crassipes, 

U. bonzi, U. figuralis, U. gracilipalpis, U. intermedia, U. japonensis, U. rezvoi, U. setipes and U. ypsilophora.

Investigations of water mites from different regions of Russia over the past 30 years allowed us to describe one 

more species, U. markovensis Tuzovskij (Tuzovskij 1990) from the Magadan Province. In addition, three more 

species have been found in the territory of Russia: U. dresscheri from Magadan Province (Tuzovskij 1985), U. 

minor from the Yaroslavl Province (Tuzovskij 1996) and Samara Province (Tuzovskij 1997) and U. hankoi from 

the Samara Province (Tuzovskij 1997).

The aim of the paper is to study the morphology of adults of the genus Unionicola collected in Russia and to 

give identification keys for the males and females.

Material and methods

Specimens were collected by the authors in standing and running waters of the European and Asian parts of Russia, 

preserved in modified Koenike’s solution and mounted on slides using Hoyer’s medium and glycerine-gelatine 

jelly. Material from Ukraine and Germany also was used for redescribing of species. The descriptions are based on 

the type series, deposited in the research collections of the Institute for Biology of Inland Waters, Borok, Russia 

(IBIW) and the Institute of Biology and Soil Science, Vladivostok, Russia (IBSS). 

More detailed distribution of the Far Eastern unionicolids reported by Semenchenko (2008, 2010).

Idiosomal setae are named according to Tuzovskij (1987): Fch—frontales chelicerarum, Fp—frontales 

pedipalporum, Vi—verticales internae, Ve—verticales externae, Oi—occipitales internae, Oe—occipitales 

externae, Hi—humerales internae, He—humerales externae, Hv—humerales ventralia, Sci—scapulares internae, 

Sce—scapulares externae, Li—lumbales internae, Le—lumbales externae, Si—sacrales internae, Se—sacrales 

externae, Ci—caudales internae, Pi—praeanales internae, Pe—praeanales externae (Figs 1A–B).

Furthermore, the following abbreviations are used: P-1–5, pedipalp segments (trochanter, femur, genu, tibia 

and tarsus); I-Leg-1–6, first leg, segments 1–6 (trochanter, basifemur, telofemur, genu, tibia and tarsus) i.e. III– 

Leg–3 = genu of third leg; L—length, W—width; n = number of specimens measured; all measurements are given 

in micrometrs (μm).

Results

Family Unionicolidae Oudemans, 1909

Subfamily Unionicolidae Oudemans, 1909
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Senckenberg, Frankfurt-am-Main, Germany) and L.N. Yanovich and T.V. Shevchuk (Ivan Franko Zhitomir State 

University, Ukraine) for collected material and to Y.A. Olefir (School of Regional and International Studies FEFU, 

Vladivostok, Russia) for correcting the English. We also gratefully acknowledge P. Martin (Christian-Albrechts-

Universität zu Kiel, Zoological Institute, Germany), M.F. Vidrine (Louisiana State University at Eunice, USA) and 

one anonymous referee for their valuable suggestions and critical comments. The work was supported by the Far 

Eastern Branch of Russian Academy of Sciences, grant Nos. 15-II-6-008 and 15-II-6-001o.

References

Arndt, W. & Viets, K.H. (1938) Die biologischen (parasitologischen) Beziehungen zwischen Arachnoideen und Spongien. 
Zeitschrift für Parasitenkunde, 10 (1), 67–93. 
http://dx.doi.org/10.1007/BF02122224

Besseling, A.J. (1946) Nederlandsche Hydrachnellae XXVI. Entomologische Berichten, 12, (269/270), 1–62.
Biesiadka, E. (1972) Hydracarina of the National Park of Great Poland. Prace Monograficzne nad Przyroda Wielkopolskiego 

Parku Narodowego pod Poznaniem, 5 (3), 1–103. [in Polish]
Böttger, K. (1972) Vergleichend biologisch-ökologische Studien zum Entwicklungszyklus der Süβwassermilben 

(Hydrachnellae, Acari). II. Der Entwicklungszyklus von Limnesia maculata und Unionicola crassipes. Internationale 
Revue der gesamten Hydrobiologie, 57 (2), 263–319. 
http://dx.doi.org/10.1002/iroh.19720570206

Chung, K.S. & Kim, I.H. (1995) Water Mites from Chido Island. Korean Journal of Systematic Zoology, 11 (1), 27–37. [in 
Korean]

Conroy, J.C. (1979) The taxonomy and ecology of Unionicola crassipes crassipes (Müller), a water mite parasitic on the 
freshwater sponge, Spongilla lacustris (Linné), in Marion Lake, British Columbia. Proceeding of the 4th International 
Congress of Acarology, 1974, 135–142.

Cook, D.R. (1974) Water mite genera and subgenera. Memoirs of the American Entomological Institute, 21, 1–860.
Cook, D.R. (1980) Studies on Neotropical water mites. Memoirs of the American Entomological Institute, 31, 5+645.
Davids, C. (1979) De watermijten (Hydrachnellae) van Nederland. Levenswijze en voorkomen. Wetenschappelijke 

Mededelingen van de Koninklijke Nedelandse Natuurhistorische Vereniging, 132, 1–78.
Edwards, D.D. & Vidrine, M.F. (2013) Mites of Freshwater Mollusks. Malcolm F. Vidrine, 1932 Fournerat Road, Eunice, 

Louisiana, 332 pp.
Hevers, J. (1978a) Morphologie und Systematik der in Deutschland auftretenden Schwamm- und Muschel-Milben-Arten der 

Gattung Unionicola (Acarina: Hydrachnellae: Unionicolidae). Entomologia Generalis, Stuttgart, 5 (1), 57–84.
Hevers, J. (1978b) Zur Sexualbiologie der Gattung Unionicola (Hydrachnellae, Acari). Zoologische Jahrbücher. Abteilung für 

Systematik, Ökologie und Geographie der Tiere, Jena, 105 (1), 33–64.
Hevers, J. (1979) Morphologie und Systematik der Nymphen der Unionicola-Arten (Hydrachnellae, Acari) Deutschlands. 

Osnabrücker Naturwissenschaftliche Mitteilungen, 6, 73–92.
Hevers, J. (1980) Morphologie und Systematik der Larven der Unionicola-Arten (Hydrachnellae, Acari) Deutschlands. 

Acarologia, 21 (2), 249–266.
Hevers, J. (1984) Die Unionicola crassipes-Gruppe in Japan und im Iran. Deutsche Entomologische Zeitschrift, 31, 265–280.
Imamura, T. (1953a) Some stenophilous water-mites from Hyogo Prefecture. Journal of the Faculty of Science, Hokkaido 

University, Series VI, Zoology, 11 (2), 261–276.
Imamura, T. (1953b) Water-mites from Gifu Prefecture. Journal of the Faculty of Science, Hokkaido University, Series VI, 

Zoology, 11 (3), 411–471.
Lundblad, O. (1927) Die Hydracarinen Schwedens.I. Beitrag zur Systematik, Embryologie, Ökologie und 

Verbreitungsgeschichte der schwedischen Arten. Zoologiska Bidrag fran Uppsala, 11, 185–540.
Lundblad, O. (1962) Die Hydracarinen Schwedens. II. Arkiv för Zoologi, Stockholm, Serie 2, 14 (1), 1–635.+ 123 plates.
Lundblad, O. (1968) Die Hydracarinen Schwedens. III. Arkiv för Zoologi, 21 (1), 1–633. + 7 Plates.
Majumder, M.Z.R. & Pal, S.G. (1988) Adaptations of Unionicola sp., a freshwater mite on Lamellidens marginalis from 

Bengal. Bicovas, 1, 191–202.
Mitchell, R. (1954) Check list of North American water-mites. Fieldiana Zoology, 35 (3), 27–70.
Nocentini, A.M. (1960) Hydrachnellae del Lago di Mergozzo. Memorie dell’Istituto Italiano di Idrobiologia, 12, 245–287.
Piersig, G.R. (1897–1900) Deutschlands Hydrachniden. Zoologica. Stuttgart, 19 (22), I–VII + 1–601. + 51 Taf.
Prasad, V. & Cook, D.R. (1972) The taxonomy of water mite larvae. Memoirs of the American Entomological Institute, 18, 

(I–II), 1–326.
Ramazotti, G. (1947) Gli idracnidi del bacino delle Isole Borromee (Lago Maggiore). Memorie dell’Istituto Italiano di 

Idrobiologia, 3, 323–398.
Saenko, E.M., Semenchenko, K.A. & Balan, I.V. (2010) Water mites of the genus Unionicola Haldeman, 1842 from freshwater 

bivalves from Khingansky State Nature Reserve and adjacent territories. IX Far-Eastern Conference on nature 
conservation problems, Vladivostok, October (20–22), 360–364. [in Russian]

Semenchenko, K.A. (2008) The history of water mites study (Acari, Hydrachnidia) of the Russian Far East. Vladimir Ya. 
Levanidov's Biennial Memorial Meetings, 4, 152–163. [in Russian]
 Zootaxa 3919 (3)  © 2015 Magnolia Press  ·  455WATER MITES OF THE GENUS UNIONICOLA IN RUSSIA



Semenchenko, K.A. (2010) Water mites (Acari: Hydrachnidia) from the south of the Far East. PhD thesis, Institute of Biology 
and Soil, Vladivostok, 274 pp. [in Russian]

Semenchenko, K.A., Abé, H. & Boeskorov, G.G. (2010) New data on water mite fauna (Acari, Hydrachnidia, Halacaroidea) of 
Sakha Republic (Yakutia). Zoologicheskii Zhurnal, 89 (2), 167–177. [in Russian]

Semenchenko, K.A. & Matafonov, D.V. (2014) New data on the water mite fauna (Acari, Hydrachnidia) of the Baikal region. 
Vladimir Ya. Levanidov's Biennial Memorial Meetings, 6, 600–610. [in Russian]

Smit, H. (1992) The water mites (Acari, Hydrachnellae) described by A.J. Besseling from The Netherlands. Entomologische 
Berichten, Amsterdam, 52 (11), 165–168.

Smith, I.M. & Oliver, D.R. (1986) Review of parasitic associations of larval water mites (Acari: Parasitengona: Hydrachnida) 
with insect hosts. The Canadian Entomologist, 118, 407–472. 
http://dx.doi.org/10.4039/Ent118407-5 

Sokolow, I.I. (1931) Beiträge zur Kenntnis der Hydracarinenfauna des Ussuri-Gebietes. I. Hydracarinen der fließenden 
Gewässer. Zoologische Jahrbücher, Abteilung Systematik, 61 (4), 453–522.

Sokolow, I.I. (1940) Hydracarina (1re partie: Hydrachnellae). Faune de l'URSS. Arachnides, 5 (2).Edition de l' Academie des 
Sciences de l' URSS, Moscou–Leningrad, 24 + 511 pp. [in Russian]

Sparing, I. (1959) Die Larven der Hydrachnellae, ihreparasitische Entwicklung und ihre Systematik. Parasitologische 
Schriftenreihe. Jena, 10, 1–165.

Szalay, L. (1927) Eine neue Wassermilben aus dem Balaton-See. Zoologischer Anzeiger, 71 (9–10), 279–281.
Szalay, L. (1964) Viziatkák. Hydracarina. Magyarország Allatvilága. Fauna Hungariae 18, Arachnoidea (14), 1–380. [und Reg. 

1–7; Budapest]
Tuzovskij, P.V. (1985) On the taxonomic status of the water mite Unionicola dresscheri (Bess., 1946). Biologicheskie Nauki, 

10, 27–33. [in Russian]
Tuzovskij, P.V. (1987) Morphology and Postembryonic development of water mites. Nauka, Moscow, 172 pp. [in Russian]
Tuzovskij, P.V. (1990) Key to deutonymphs of water mites. Nauka, Moscow, 238 pp. [in Russian]
Tuzovskij, P.V. (1996) Water mites of the Upper Volga. Institut Ekologii Volzhskogo bassejna, Tollyatti, 82 pp. [in Russian]
Tuzovskij, P.V. (1997) Hydrachnidia. In: Tsalolikhin, S.J. (Ed.), Key to freshwater invertebrates of Russia and adjacent lands. 

Vol. 3. Zoological Institute of RussianAcademy of Science, St. Petersburg, pp. 13–35. [in Russian]
Tuzovskij, P.V. (2012) Larval morphology of Unionicola figuralis (Koch, 1836), Neumania imitata Koenike, 1908, and N. 

spinipes (Müller, 1776). Zootaxa, 3506, 43–56.
Tuzovskij, P.V. (2014) Larval morphology of Unionicola markovensis Tuzovskij, 1990 (Acari, Hydrachnidia, Unionicolidae). 

Amurian Zoological Journal, 6 (1), 15–17.
Tuzovskij, P.V., Yanovich, L.N. & Shevchuk, T.V. (2011) First records of the water mites species Unionicola hankoi Szalay, 

1927 (Acari, Hydrachnidia, Unionicolidae) in Russia and Ukraine. Amurian zoological journal, 3 (3), 304–309.
Vidrine, M.F. (1986) Five new species in the subgenus Parasitatax (Acari: Unionicolidae: Unionicola) from North America 

and Asia, with a re-evaluation of related species. International Journal of Acarology, 12 (3), 141–153. 
http://dx.doi.org/10.1080/01647958608683456

Viets, K.H. (1933) Kleine Sammlungen in- und ausländischer Wassermilben. Zoologischer Anzeiger, 104 (9–10), 261–274.
Viets, K.H. (1936) Wassermilben oder Hydracarina (Hydrachnellae und Halacaridae). In: Dahl, F. (Ed.), Tierwelt Deutschlands, 

G. Fischer, Jena, 31, I-X +1–288, 32, 289–574.
Viets, K.H. (1956) Die Milben des Süßwassers und des Meeres. Hydrachnellae et Halacaridae (Acari). Zweiter und dritter Teil: 

Katalog und Nomenklator, Jena: G. Fischer, 870 pp.
Viets, K.H. (1957) Neue Wassermilben (Hydrachnellae, Acari) von Borneo, Indonesia. Abhandlungen herausgegeben vom 

Naturwissenschaftlichen Verein zu Bremen, 35 (1), 8–23.
Viets, K.H. & Plate, H. (1954) Die ökologischen (parasitologischen) Beziehungen zwischen Wassermilben (Hydrachnellae, 

Acari) und Süβwasser-Mollusken. Zeitschrift fur Angewandte Entomologie, 35 (4), 459–494. 
http://dx.doi.org/10.1111/j.1439-0418.1954.tb00736.x

Viets, K.O. (1978) Hydracarina. In: Illies, J. (Ed.), Limnofauna Europaea. Stuttgart, G. Fischer, 154–181.
Wainstein, B.A. (1980) Key to water mite larvae. Nauka, Leningrad, 238 pp. [in Russian]
Wainstein, B.A. & Tuzovskij, P.V. (1974) Tulovishchnyj chetom vodyanykh kleshchej, ego ontogenes i evoljutsiya. Institute 

Biologii Vnutrennikh Vod, Trudy, 25 (28), 230–269.
Wen, C. & Zhu, Z. (1996) One new species and one unrecorded species of water mites from China (Acari: Hydrachnellae: 

Unionicolidae). Acta Arachnologica Sinica, 5 (2), 92–95. [in Chinese].
Wen, C. & Zhu, Z. (1999) Seven species of water mites in the genus Unionicola from Jiangxi (Acari: Unionicolidae). Acta 

Zootaxonomica Sinica, 24 (1), 30–37. [in Chinese]
Wu, H., Wen, C. & Guo, W. (2012) Sequence variation of the mitochondrial 12SrRNA gene among Unionicola (Wolcottatax)

arcuata (Acari: Unionicolidae) from freshwater mussels in China. International Journal of Acarology, 38 (5), 394–401. 
http://dx.doi.org/10.1080/01647954.2012.657241

Yanovich, L.N. & Shevcuk, T.V. (2012) Features of the morphology and biology of the water mite Unionicola ypsilophora
(Acari: Hydracarina), a parasite of mollusks (Mollusca: Bivalvia: Unionidae) of Ukraine. Naukovi zapiski Ternopolskogo 
pedagogicheskogo Universiteta imeni V. Gnatyuka, Ser. Biologiya, 2 (51), 323–327. [in Ukrainian]

Zhavoronkova, O.D. & Pesnya, D.S. (2013) Some aspect of biology and ecology of the water mite Unionicola ypsilophora 
(Bonz, 1783) (Acariformes: Hydrachnidia) in the Rybinsk reservoir. Hydroentomology in Russia and adjacent countries: 
materials of the Fifth All-Russia Symposium on Amphibiotic and Aquatic Insects. Papanin Institute for Biology of Inland 
Waters, Russian Academy of Sciences. Yaroslavl: Filigran, pp. 57–59. [in Russian] 
TUZOVSKIJ & SEMENCHENKO 456  ·  Zootaxa 3919 (3)  © 2015 Magnolia Press


	Table of contents
	Abstract
	Introduction
	Material and methods
	Results
	Family Unionicolidae Oudemans, 1909
	Subfamily Unionicolidae Oudemans, 1909
	Genus Unionicola Haldeman, 1842
	Unionicola intermedia (Koenike, 1882)
	Unionicola crassipes (O.F. Müller, 1776)
	Unionicola rossica sp.n.
	Unionicola figuralis (Koch, 1836)
	Unionicola gracilipalpis (Viets, 1908)
	Unionicola markovensis Tuzovskij, 1990
	Unionicola minor (Soar, 1900)
	Unionicola hankoi Szalay, 1927
	Unionicola aculeata (Koenike, 1890)
	Unionicola aculeatella sp.n.
	Unionicola bonzi (Claparède, 1869)
	Unionicola inusitata Koenike, 1914
	Unionicola rezvoi Sokolow, 1931
	Unionicola samaraensis sp.n.
	Unionicola setipella sp.n.
	Unionicola setipes Sokolow, 1931
	Unionicola tricuspis (Koenike, 1895)
	Unionicola japonensis Viets, 1933
	Unionicola primoryensis sp.n.
	Unionicola ypsilophora (Bonz, 1783)
	Unionicola arcuata (Wolcott, 1898)
	Key to species of the genus Unionicola
	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




