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Abstract

Cytology and ecology of Chironomus (Chironomus) salinarius Kieffer, 1915 (Diptera, Chironomidae) was examined from 

material collected in the saline rivers of the Lake Elton basin (Volgograd region, Russia). Larvae of salinarius-type were 

identified as C. salinarius on the basis of their karyotype. The species is redescribed on the basis of all metamorphic stag-

es. The reared imago and karyotype were obtained from larvae of the same population. The karyotype of C. salinarius,

detailed mapping of the 5 chromosome arms A, C, D, E, F and characteristics of chromosome polymorphism are provided. 

Information on distribution and ecology of C. salinarius from the saline rivers (total mineralization 6.8–31.6 g l-1) of the 

Lake Elton basin is also given. Chironomus salinarius is a common in the saline rivers and occurs in sediments with high 

silt content. On the basis of recent samplings C. salinarius appears to be very abundant in saline, mesotrophic as well as 

in eutrophic rivers. Chironomus salinarius accounted for 49–66% of total abundance of zoobenthos in water with salinity 

up to 13–31.6 g l-1.

Key words: Chironomus salinarius, non-biting midge, taxonomy, karyotype, inversion polymorphism, saline rivers, en-

vironmental factors 

Introduction

Chironomus (Chironomus) salinarius Kieffer, 1915 is a very important component of inland waters. The larvae of

C. salinarius are a common species of brackish water such as saline rivers of the Lake Elton basin. These rivers are 

characterized by a large range of salinity. This indicates that C. salinarius can tolerate important variations of 

salinity. 

The imago male and female of C. salinarius were described by Kieffer (1915). Then Karl Strenzke (1959) in 

the article devoted to the revision of the genus Chironomus Meigen from the Thienemann’s collection established a

new type and gave a more detailed illustrated redescription of the male and female. Linevich & Erbaeva (1971)

studied for the first time all phases of the metamorphosis rearing from larvae to adults. Sasa (1978, 1996) made a 

brief taxonomic description of imago male. Chironomus salinarius was reported for the first time in Korea by Chun 

(1989) in his Master of Science thesis. He gave brief descriptions of the larva, pupa and male imago. Later Ree & 

Yum (2006) redescribed this species from Korea on the basis of the imago male morphology. All the above 

mentioned papers contained brief and insufficient descriptions and did not include karyological studies. It is a 

matter of fact that karyological methods have given the most accurate and reliable results in identification of 

chironomid species on larval stage, while many species are practically indistinguishable on the basis of 

morphological characters. In this work the larvae of salinarius-type were identified as C. salinarius on the basis of 
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TABLE 6.  Measurements and ratios of males of the species of Chironomus with larvae of the salinarius-type. 

TABLE 7.  Measurements of antenna of the species of Chironomus with larvae of the salinarius-type (length in µm)
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Species Morphological characteristics
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C. cucini Webb, 1969 134.5–154.2 26.3–39.5 37.6–39.5 3.42–5.14 2.67–4.10

C. hyperboreus Staeger, 1945 86.5–114.7 33.8–37.6 33.8–37.6 2.42–3.22 2.55–3.22

C. islandicus Kieffer, 1913 124.1–148.5 26.3–33.8 43.2–52.6 3.88–5.0 2.36–3.29

C. major Wülker, Butler, 1983 116.6–150.4 30.1–37.6 45.1–67.7 3.50–4.33 2.11–3.07

C. neocorax Wülker, Butler, 1983 92.1–105.3 26.3–30.1 37.6–45.1 3.25–4.0 2.33–2.45

C. salinarius Kieffer, 1915 68–85 17–22 24–31 3.5–4.7 2.4–3.1 

C. tardus Butler, 1982 79.8–114.7 30.1–32.0 45.1–56.4 3.25–3.81 1.92–2.45

C. trabicola Shobanov et al., 2002 152–179 – – – –

C. tuvanicus Kiknadze et al., 1992 116–132 24–32 48–56 4.3 2.3

Chironomus sp. 2n=6, Lokka Michailova, 1992 118.9–127.1 32.8–41.0 32.8–36.9 3.0–3.75 3.2–3.8
 Zootaxa 3841 (4)  © 2014 Magnolia Press  ·  547TAXONOMY, KARYOTYPE AND ECOLOGY OF C. SALINARIUS

http://dx.doi.org/10.1080/01650428209361108
http://dx.doi.org/10.1080/01650428209361108


on spatio-temporal variability of Chironomus salinarius (Diptera: Chironomidae) in a French coastal lagoon. Estuarine, 
Coastal and Shelf Science, 86, 637–644. 
http://dx.doi.org/10.1016/j.ecss.2009.11.031

Ceretti, G., Ferrarese, U., Francesion, A. & Barbaro, A. (1987) Chironomids (Diptera; Chironopmidae) in the natural diet of 
gilthead seabream (Sparus aurata L.) farmed in the Venice lagoon. Entomologica scandinavica, Supplement, 29, 289–292.

Chun, D.J. (1989) A taxonomic study of mature and immature stages of the genus Chironomus. M.S. dissertation to Korea 
University, Seoul, Korea, pp. 37–39.

Dévai, G., Miskolczi, M. & Wülker, W. (1989) Standardization of chromosome arms B, C and D in Chironomus (Diptera, 
Chironomidae). Acta Biologica Debrecina, Oecologica. Hungarica, 2, 79–92.

Desvilettes, C., Bourdier, G., Amblard, C. & Barth B. (1997) Use of fatty acids for the assessment of zooplankton grazing on 
bacteria, protozoans and microalgae. Freshwater Biology, 38, 629–637. 
http://dx.doi.org/10.1046/j.1365-2427.1997.00241.x

Drake, P. & Arias, A.M. (1995) Distribution and production of Chironomus salinarius (Diptera, Chironopmidae) in a shallow 
coastal lagoon in the Bay of Cádiz. Hydrobiologia, 299, 195–206.

Estrella, S.M. & Masero, J.A. (2010) Prey and prey size selection by the near-threatened black-tailed godwit foraging in non-
tidal areas during migration. Waterbirds, 33, 293–299. 
http://dx.doi.org/10.1675/063.033.0304

Fuentes, C., Green, A.J., Orr, J. & Olafsson, J.S. (2005) Seasonal variation in species composition and larval size of the benthic 
chironomid communities in brackish wetlands in Southern Alicante, Spain. Wetlands, 25, 289–296. 
http://dx.doi.org/10.1672/5

Gascon, S., Brucet, S., Sala, J., Boix, D. & Quintana, X.D. (2007) Comparison of the effects of hydrological disturbance events 
on benthos and plankton salt marsh communities. Estuarine, Coastal and Shelf Science, 74, 419–428. 
http://dx.doi.org/10.1016/j.ecss.2007.04.031

Gladyshev, M.I., Sushchik, N.N., Skoptsova, G.N., Parfentsova, L.S. &. Kalacheva, G.S. (1999) Use of biochemical markers 
provides evidence of selective feeding in zoobenthic omnivorous organisms of a fish-rearing pond. Doklady Biological 
Sciences, 364, 67–69. [in Russian]

Goetghebuer, M. (1928) Diptères (Nèmatocères). Chironomidae. III. Chironomiriae. Faune de France, 18, 1–174.
Grinchuk, T.M. (1979) The karyological study of two midges species (Diptera, Chironomidae) from brackish liman. In: 

Chubareva, L. (Ed.), Karyosystematics of the invertebrate animals. ZIN USSR AS, Leningrad, pp. 44–46. [in Russian]
Grinchuk, T.M. (1984) The karyological variability in Chironomus salinarius (Chironomidae, Diptera) inhabiting different 

ecological niches. Tsitologia, 26 (6), 751–754. [in Russian, with English summary]
Hirvenoja, M. & Michailova, P. (1998) The karyotype and morphology of Chironomus brevidentatus sp.n. (Dipt., 

Chironomidae). A species with a “salinarius-type” larva from northern Finland. Entomologica Fennica, 9, 225–236.
Istomina, A.G., Zinchenko, T.D. & Kiknadze, I.I. (2012) The karyotype characteristic of Chironomus salinarius Kieffer 

(Diptera, Chironomidae). Euroasian Entomological Journal, Supplement, 2, 55–66.
Karmokov, M. (1913) The genera Chironomus Meigen, 1803 and Camptochironomus Kieffer, 1918 (Diptera, Chironomidae) of 

the Central Caucasus and Ciscaucasia: systematics, area of distribution and chromosomal polymorphism. Abstract of 
Ph.D. Dissertation, Zoological Institute, Russian Academy of Sciences, St. Petersburg, 20 pp. [in Russian]

Kasatkina, Y.N. & Shubin, A.O. (2012) The influence of forage reserves on the behaviour of migrating little stints (Calidris 
minuta) on Elton Lake. Zoologicheskiy Zhurnal, 91, 95–110. [in Russian]

Keyl, H.-G. (1962) Chromosomenevolution bei Chironomus. II. Chromosomenumbauten und phylogenetische Beziehungen 
der Arten. Chromosoma, 13 (4), 464–514. 
http://dx.doi.org/10.1007/bf00327342

Keyl, H.-G. & Keyl, I. (1959) Die cytologische Diagnostik der Chironomiden. I. Bestimmungstabelle für die Gattung 
Chironomus auf Grund der Speicheldrusenchromosomen. Archiv fuer Hydrobiologie, 56, 43–57. 

Kieffer, J. (1915) Neue halophile Chironomiden. Archiv fur Hydrobiologie und Planktonkunde, Supplement 2, 472–482.
Kiknadze, I.I., Istomina, A.G., Gunderina, L.I., Aimanova, K.G., Salova, T.A. & Savvinov, D.D. (1996) Chironomids the 

banding sequences pool from Yakutian permafrost zone: Tribe Chironomini. Nauka Publishers, Novosibirsk, 166 pp. [in 
Russian]

Kiknadze, I.I., Shilova, A.I., Kerkis, I.E., Shobanov, N.A., Zelentsov, N.I., Grebenyuk, L.P., Istomina, A.G. & Prasolov, V.A. 
(1991) Karyotypes and larval morphology in tribe Chironomini. Atlas. Nauka Publishers, Novosibirsk, 115 pp. [in 
Russian, with English summary]

Kiknadze, I.I., Sirin, M.T. & Wülker, W.F. (1992) Siberian species of the riihimakiensis-group in the genus Chironomus
(Diptera, Chironomidae). 1. Karyotypes and Morphology. Netherlands journal of aquatic ecology, 26 (2–4), 163–171.

Kim, M.C., Chun, D.J. & Han, S.S. (2005) External structures of the antennae and mouth parts of the fourth instar of 
Chironomus flaviplumus and Chironomus salinarius (Diptera: Chironomidae). Entomological research, 35 (1), 21–26. 
http://dx.doi.org/10.1111/j.1748-5967.2005.tb00132.x

Lindeberg, B. & Wiederholm, T. (1979) Notes on the taxonomy of European species of Chironomus (Diptera: Chironomidae). 
Entomologica scandinavica, Supplement, 10, 99–116.

Linevich, A.A. & Erbaeva, E.A. (1971) To the systematic of the genus Chironomus Meig. from the reservoirs of Pribaikal and 
West Zabaikal regions. Izvestiya Biologo-geographicheskogo Instituta, Irkutsk, 25, 127–190. [in Russian]
OREL (ZORINA) ET AL.548  ·  Zootaxa 3841 (4)  © 2014 Magnolia Press

http://dx.doi.org/10.1016/j.ecss.2009.11.031
http://dx.doi.org/10.1016/j.ecss.2009.11.031
http://dx.doi.org/10.1046/j.1365-2427.1997.00241.x
http://dx.doi.org/10.1046/j.1365-2427.1997.00241.x
http://dx.doi.org/10.1675/063.033.0304
http://dx.doi.org/10.1675/063.033.0304
http://dx.doi.org/10.1672/5
http://dx.doi.org/10.1672/5
http://dx.doi.org/10.1016/j.ecss.2007.04.031
http://dx.doi.org/10.1016/j.ecss.2007.04.031
http://dx.doi.org/10.1007/bf00327342
http://dx.doi.org/10.1007/bf00327342
http://dx.doi.org/10.1111/j.1748-5967.2005.tb00132.x
http://dx.doi.org/10.1111/j.1748-5967.2005.tb00132.x


Makarchenko, E.A., Makarchenko, M.A., Zorina, O.V. & Sergeeva, I.V. (2005) Preliminary data on fauna and taxonomy of 
chironomids (Diptera, Chironomidae) of the Russian Far East. In: V.Ya. Levanidov's Biennial Memorial Meetings, 3, 
394–420.

Marchini, A., Munari, C. & Mistri, M. (2008) Functions and ecological status of eight Italian lagoons examined using 
biological traits analysis (BTA). Marine Pollution Bulletin, 56, 1076–1085. 
http://dx.doi.org/10.1016/j.marpolbul.2008.03.027

Mirabdullayev, I.M., Joldasova, I.M., Mustafaeva, Z.A., Kazakhbaev, S., Lyubimova, S.A. & Tashmukhamedov, B.A. (2004) 
Succession of the ecosystems of the Aral Sea during its transition from oligohaline to polyhaline water body. Journal of 
Marine Systems, 47, 101–107. 
http://dx.doi.org/10.1016/j.jmarsys.2003.12.012

Michailova, P. (1973) Untersuchungen über den Chromosomen Polymorphismus bei Chironomus salinarius Kieff., 
Chironomus valkanovi Michailova und Chironomus anchialicus Michailova (Diptera, Chironomidae) von der 
bulgarischen Schwarzmeerküste. Zoologischer Anzeiger, 191 (5/6), 348–364.

Michailova, P. (1974) Zwei neue Arten der Gattung Chironomus (Diptera, Chironomidae) von der bulgarischen 
Schwarzmeerküste. Zoologische Beitrage, 20 (2), 339–357.

Michailova, P. (1980) The chromosomal polymorphism of some species of the family Chironomidae, Diptera. Acta 
Universitatis Carolinae - Biologica, (Prague), 12, 141–149.

Michailova, P.V. (1989) The polytene chromosomes and their significance to the systematics of the family Chironomidae, 
Diptera. Acta Zoologica Fennica, 186, 108.

Napolitano, G.E. (1999) Fatty acids as trophic and chemicalmarkers in freshwater ecosystems. In: Arts, M.T. & Wainman, B.C. 
(Eds.), Lipids in Freshwater Ecosystems. Springer, New York, pp. 21–44.

Pankratova, V.Ya. (1983) The larvae and pupae of the non-biting midges of subfamily Chironomidae of the fauna USSR 
(Diptera, Chironomidae=Tendipedinae). Nauka, Leningrad, 296 pp. [in Russian]

Pedersen, B.V. (1978) Studies on the taxonomy of Chironomus islandicus (Kieffer, 1913) (Diptera, Chironomidae). 
Entomologica scandinavica, 9, 309–311.

Pinder, L.C.V. (1978) A key to the adult males of the British Chironomidae (Diptera). Freshwater Biological Association 
Scientific Publication, 37, 278 pp.

Ponti, M., Colangelo, M.A. & Ceccherelli, V.U. (2007) Composition, biomass and secondary production of the macrobenthic 
invertebrate assemblages in a coastal lagoon exploited for extensive aquaculture: Valle Smarlacca (northern Adriatic Sea). 
Estuarine, Coastal and Shelf Science, 75, 79–89.  
http://dx.doi.org/10.1016/j.ecss.2007.01.021

Ree, H. & Yum, J.-H. (2006) Redescription of Chironomus salinarius (Diptera: Chironomidae), nuisance midges that emerged 
in brackish water of Jinhae-man (Bay), Kyongsangnam-do, Korea. Korea Journal of Parasitology, 44 (1), 63–66. 
http://dx.doi.org/10.3347/kjp.2006.44.1.63

Sæther, O.A. (1980) Glossary of the chironomid morphology terminology (Diptera, Chironomidae). Entomologica 
Scandinavica Supplement, 14, 1–51. 

Sæther, O.A. & Spies, M. (2004) Fauna Europaea: Chironomidae. Fauna Europaea version 2.6. Available from: htpp://
www.faunaeur.org (accessed 9 April 2013)

Sasa, M. (1978) A comparative study of adults and immature stages of nine Japanese species of genus Chironomus (Diptera, 
Chironomidae). Research report from the National Institute for Environmental Studies, 3, 20–21.

Sasa, M. (1996) Some characteristics of water quality and aquatic organism in the Chief Lakes in Toyama Prefecture (Lake 
Kurobe). Toyama Prefectural Environmental Science Research Center, 93–102. 

Sanchez, M.I., Green, A.J. & Castellanos, E.M. (2006) Spatial and temporal fluctuations in presence and use of chironomid 
prey by shorebirds in the Odiel saltpans, south-west Spain. Hydrobiologia, 567, 329–340. 
http://dx.doi.org/10.1007/s10750-006-0060-0

Shobanov, N.A. (1989) Morphological differentiation of species Chironomus group plumosus (Diptera, Chironomidae). 

Larvae. Biology, taxonomy and functional morphology of freshwater animals. Nauka, Leningrad, pp. 250–279. [in 
Russian]

Shobanov, N.A. (2003) Morphological differentiation of species Chironomus group plumosus (Diptera, Chironomidae). Pupae. 
Entomological Review, 82 (2), 472–486. [in Russian]

Shobanov, N.A. (2005) Morphological differentiation of species Chironomus group plumosus (Diptera, Chironomidae). Males. 
Entomological Review, 84 (3), 646–662. [in Russian]

Shobanov, N.A., Wülker, W.F. & Kiknadze, I.I. (2002) Chironomus albimaculatus sp.n. and C. tribicola sp.n. (Diptera, 
Chironomidae) from Polar Russia. Aquatic Insects, 24 (3), 169–188. 
http://dx.doi.org/10.1076/aqin.24.3.169.8115

Strenzke, K. (1959) Revision der Gattung Chironomus Meig. I. Die imagines von 15 norddeutschen Arten und Unterarten. 
Archiv fuer Hydrobiologie, 56, 1–42.

Suemoto, T., Kawai, K. & Imabayashi, H. (2004) A comparison of desiccation tolerance among 12 species of chironomid 
larvae. Hydrobiologia, 515, 107–114. 
http://dx.doi.org/10.1023/b:hydr.0000027322.11005.20
 Zootaxa 3841 (4)  © 2014 Magnolia Press  ·  549TAXONOMY, KARYOTYPE AND ECOLOGY OF C. SALINARIUS

http://dx.doi.org/10.1016/j.marpolbul.2008.03.027
http://dx.doi.org/10.1016/j.marpolbul.2008.03.027
http://dx.doi.org/10.1016/j.jmarsys.2003.12.012
http://dx.doi.org/10.1016/j.jmarsys.2003.12.012
http://dx.doi.org/10.1016/j.ecss.2007.01.021
http://dx.doi.org/10.1016/j.ecss.2007.01.021
http://dx.doi.org/10.3347/kjp.2006.44.1.63
http://dx.doi.org/10.3347/kjp.2006.44.1.63
http://dx.doi.org/10.1007/s10750-006-0060-0
http://dx.doi.org/10.1007/s10750-006-0060-0
http://dx.doi.org/10.1076/aqin.24.3.169.8115
http://dx.doi.org/10.1076/aqin.24.3.169.8115
http://dx.doi.org/10.1023/b:hydr.0000027322.11005.20
http://dx.doi.org/10.1023/b:hydr.0000027322.11005.20


Sushchik, N.N., Gladyshev, M.I., Kravchuk, E.S., Ivanova, E.A., Ageev, A.V. & Kalachova, G.S. (2007) Seasonal dynamics of 
long-chain polyunsaturated fatty acids in littoral benthos in the upper Yenisei River. Aquatic Ecology, 41, 349–365.  
http://dx.doi.org/10.1007/s10452-006-9065-z

Thienemann, A. & Strenzke, K. (1951) Larventyp und Imaginalart bei Chironomus s.s. Entomologisk Tidskrift, 72, 1–21.
Yoon, I.B. & Chun, D.J. (1992) Systematics of the genus Chironomus (Diptera: Chironomidae) in Korea. Entomological 

Research Bulletin, 18, 1–14.
Wang, X. (2000) A revised checklist of chironomids from Chine (Diptera). In: Hoffrichter, O. (Ed.), Late 20th Century 

Research on Chironomidae: An Anthology from the 13th International Symposium on Chironomidae, Freiburg, 5–9 

September 1997. Shaker, Aachen, pp. 629–652.
Webb, C.J. (1969) New species of chironomids from Costello Lake, Ontario (Diptera: Chironomidae). Journal of Kansas 

Entomological Society, 42 (1), 91–108.
Webb, C.J. & Scholl, A. (1985) Identification of larvae of European species of Chironomus Meigen (Diptera: Chironomidae) 

by morphological characters. Systematic Entomology, 10, 353–372. 
http://dx.doi.org/10.1111/j.1365-3113.1985.tb00143.x 

Webb, C.J., Scholl, A. & Ryser, M. (1985) Comparative morphology of the larval ventromental plates of European species of 
Chironomus Meigen (Diptera: Chironomidae). Systematic Entomology, 10, 373–385.  
http://dx.doi.org/10.1111/j.1365-3113.1985.tb00144.x

Wülker, W.F. & Butler, M.G. (1983) Karyosystematics and morphology of Northern Chironomus (Diptera: Chironomidae): 
Freshwater species with larvae of the salinarius-type. Entomologica scandinavica, 14, 121–136. 
http://dx.doi.org/10.1163/187631283x00010

Zinchenko, T.D., Gladishev, M.I, Makhutova, O.N., Sushchik, N.N., Kalachova, G.S. & Golovatyuk, L.V. (2014) Saline rivers 
provide arid landscapes with a considerable amount of biochemically valuable production of chironomid (Diptera) larvae. 
Hydrobiologia, 722, 115–128. 
http://dx.doi.org/10.1007/s10750-013-1684-5

Zinchenko, T.D. &. Golovatyuk, L.V. (2010) Biodiversity and macroinvertebrate community structure of saline streams of arid 
region of the South Russia. Arid Ecosystems, 16, 25–33.

Zinchenko, T.D., Golovatjuk, L.V., Vykhristjuk, L.A. & Shitikov, V.K. (2011) Diversity and structure of macrozoobenthic 
communities in the highly mineralized Khara River (territory adjacent to Lake Elton). Biological Bulletin, 38, 1056–1066.  
http://dx.doi.org/10.1134/s1062359011100190
OREL (ZORINA) ET AL.550  ·  Zootaxa 3841 (4)  © 2014 Magnolia Press

http://dx.doi.org/10.1007/s10452-006-9065-z
http://dx.doi.org/10.1007/s10452-006-9065-z
http://dx.doi.org/10.1111/j.1365-3113.1985.tb00143.x
http://dx.doi.org/10.1111/j.1365-3113.1985.tb00144.x
http://dx.doi.org/10.1163/187631283x00010
http://dx.doi.org/10.1163/187631283x00010
http://dx.doi.org/10.1007/s10750-013-1684-5
http://dx.doi.org/10.1007/s10750-013-1684-5
http://dx.doi.org/10.1134/s1062359011100190
http://dx.doi.org/10.1134/s1062359011100190

	Abstract
	Introduction
	Material and methods
	Studied area
	Reared material and its analysis; male, pupa and larva
	Results
	Systematics
	Chironomus salinarius Kieffer, 1915
	Karyotype
	Banding sequences in Chironomus salinarius
	Chromosomal polymorphism
	Ecology
	Distribution
	Discussion
	Acknowledgments
	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




