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Abstract

A key is provided to the three Phlaeothripinae genera of the Liothrips-lineage known from Iran, Cephalothrips, Liothrips, 

and Liophloeothrips. Ataliothrips is placed as a new synonym of Liothrips, and the micropterous morph of L. reuteri de-

scribed, this morph being unique among species of Liothrips. Illustrated keys are provided to the species of these genera 

recorded from Iran, all of which are considered to be leaf-feeding. In addition, a key is provided to the three species of 

Liophloeothrips from Europe, because L. hungaricus has been recorded from Iran although with no known voucher spec-

imens.
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Introduction

Worldwide there is a lack of identification systems to the genera and species of the Phlaeothripinae, the larger of 

the two subfamilies recognised in the family Phlaeothripidae. The only available keys to the Phlaeothripidae fauna 

of Europe and western Asia were developed more than 50 years ago, and involve nomenclature and a classification 

that is out of date (Priesner 1964). For the 20 recorded genera comprising the Phlaeothripidae fauna of Iran (Minaei 

2013b), keys are available to the taxa of subfamily Idolothripinae (Minaei 2011), and also to two of the three major 

lineages within the Phlaeothripinae, the Haplothripini (Minaei & Mound 2008) and the Phlaeothrips-lineage 

(Minaei 2013a). The objective of the study presented here is to provide a means of identifying the members 

reported from Iran of the third major group within the Phlaeothripinae, the Liothrips-lineage. This group is 

particularly diverse and species-rich in tropical areas, and Dang et al. (2014) provided keys to 100 genera of 

Phlaeothripinae recorded from southeastern Asia including 34 genera related to Liothrips. The species in these 

genera are all leaf-feeding, and many of them are gall-inducing or are associated with galls. 

Within the Thysanoptera there are only four genera in each of which more than 200 species are listed 

(ThripsWiki 2014). These genera are Frankliniella and Thrips in the Thripidae, with 230 and 289 species 

respectively, and Haplothrips and Liothrips in the Phlaeothripidae with 242 and 277 species. The recognition and 

delineation of species, and hence recognition of host plant associations, involves far greater problems in the genera 

Frankliniella and Liothrips than in the genera Thrips and Haplothrips. Not only are the structural differences 

between many described species poorly defined, but in both Frankliniella and Liothrips many named species 

remain known from single samples, or even single individuals. There is thus little knowledge of structural variation 

within and between species (Okajima 2006; Hoddle et al. 2014), and limited evidence for any host-specificity in 

the breeding relationships of most species (Mound & Pereyra 2008; Cavaleri & Mound 2012). Even in common 

European species, such as Liothrips setinodis discussed below, misidentifications and host records based only on 

one or a few adults result in there being little reliable evidence concerning the plant species on which a thrips is 

dependent for survival (Mound 2013). 
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Pelta broadly triangular, reticulate, campaniform sensilla near postero-lateral angles (Figs 20–21); tergites 

II–VII each with 2 pairs of sigmoid wing-retaining setae; tergites I–VIII S1 seta capitate to blunt, more pointed 

toward posterior, tergite IX setae Sl and S2 about as long as tube; tube shorter than head.

Measurements (female macroptera/microptera in microns). Body length 3000/2522. Head, length 390/305; 

maximum width 260/210, po setae 21/20. Pronotum, length 154/142; median width 387/360; epim, 81/72. Fore 

wing length 1073/100; sub-basal setae 69/50, 83/63, 86/65. Pelta length 125/107, maximum width 150/155, tergite 

IX setae S1 120. Tube length 186/140; basal width 80/77; anal setae 145/110. Antennal segments I–VIII length 50/

43, 62/53, 120/105, 104/88, 85/75, 74/70, 56/52, 38/31.

Male macroptera or microptera, smaller and usually paler; tergite IX setae S2 short and stout; sternite VIII with 

an extensive pore plate (cf. Fig. 22). Pseudovirga with two expanded lobes at the end and very similar to the 

pseudovirga of austriacus and pragensis (Fig. 8).

Measurements (male macroptera/microptera in microns). Body length 1950/1745. Head, length 288/260; 

maximum width 203/175. Pronotum, length 115/95; median width 293/288; epim, 80/67. Fore wing length 817/90; 

sub-basal setae 61/45, 65/48, 70/?. Pelta length 96, maximum width 124, tergite IX setae S1 143/120. Tube length 

168/145; basal width 62/60; anal setae 113/75. Antennal segments I–VIII length 34/24, 55/43, 92/69, 78/77, 74/63, 

65/60, 54/50, 34/30.

Material studied (macropterae except where stated). IRAN, Hormozgan Province, Bandarabas, Mazra 

village, 4 females, from leaves of Tamarix sp., 20.ix.2011; 1 female, 3 males, the same place and plant, 9.xi.2011; 2 

females, the same place and plant, 8.xii.2011 (all collected by Mohsen Amiri). Isfahan Province, Isfahan, 2 

females, 3 males, from leaves of Tamarix sp., 5.vii.2012 (Farinaz Haftbaradarn). Fars Province, Shiraz, 2 females 

(micropterae), from leaves of Tamarix sp., 21.iv.2012 (KM 753); 4 females, 1 male (microptera), the same place 

and plant, 26.iv.2012 (KM 756, 757); 1 female (microptera), the same place and plant, 29.iv.2012 (KM 764); 

Shiraz, 1 female, 1 male, the same place and plant, 14.vii.2012 (KM 876); Nurabad, 3 females, 3 males, from 

leaves of Tamarix sp., 4.vi.2012 (KM 844).

Liothrips setinodis (Reuter)

Phloeothrips setinodis Reuter, 1880: 310.

The only published record of this species from Iran is based on the synonymy by Bhatti et al. (2009) of L. 

jakhontovi Kreutzberg with setinodis. Kreutzberg (1955) described jakhontovi from Iran, and also from other areas 

where pistachio is grown including Turkmenia, and Afghanistan. In view of the association of austriacus with 

pistachio noted above, the validity of this synonymy remains in doubt. However, two females of setinodis have 

been studied from Iran (in SMF). These were collected from an unidentified plant in Assalam, Guilan Province, in 

1970. Apart from this record, setinodis appears to be found mainly in northern Europe, with specimens in the 

collections at SMF from the following areas: Poland, Denmark, Scotland, England, France, Germany, Austria, 

Croatia, Italy and Spain. 

References

Alavi, J. & Kamali, K. (1995) A survey of phytophagous and predaceous Thysanoptera of Bojnourd. Proceedings of the 12th 

Iranian Plant Protection Congress, 1–340. [Junior College of Agriculture, Karaj]

Alavi, J. & Kamali, K. (2002) New records of seven species of Thysanoptera for Iran. Proceedings of the 15th Iranian Plant 

Protection Congress, I, 1–183. [University of Kermanshah, Razi]

Alavi, J. & Kamali, K. (2003) The fauna of Thysanoptera in the Bojnourd region of Khorasan Province, Iran. Thrips, 2, 25–40.

Alavi, J., zur Strassen, R. & Bagherani, N. (2007) Thrips (Thysanoptera) species associated with wheat and barley in Golestan 

Province, Iran. Journal of Entomological Society of Iran, 27, 1–28. 

Bagnall, R.S. (1913) Brief descriptions of new Thysanoptera. I. Annals and Magazine of Natural History, 12, 290–299. 

http://dx.doi.org/10.1080/00222931308693403

Bagnall, R.S. (1926) Contributions towards a knowledge of the European Thysanoptera I. Annals and Magazine of Natural 

History, 18, 641–661. 

http://dx.doi.org/10.1080/00222932608633561
 Zootaxa 3889 (1)  © 2014 Magnolia Press  ·  115THE LIOTHRIPS-LINEAGE OF THRIPS

http://dx.doi.org/10.1080/00222931308693403
http://dx.doi.org/10.1080/00222932608633561
http://dx.doi.org/10.1080/00222932608633561


Barkhordari, M., Samet, Kh. & Farzaneh, A. (1981) Etude preliminaire sur la faune des Tamarix. Journal of Entomological 

Society of Iran, 6, 3–8. [pp. 3 in French, pp. 4–8 in Persian]

Bhatti, J.S. (1995) Studies on some Phlaeothripidae (Insecta: Tubulifera). Zoology (Journal of Pure and Applied Zoology), 5, 

97–110. 

Bhatti, J.S., Alavi, J., zur Strassen, R. & Telmadarraiy, Z. (2009) Thysanoptera in Iran 1938-2007. An Overview. Part 1.Thrips, 

7, 1–82. 

Bournier, A. (1969) Thysanoptères de France, IV. Annales de la Société entomologique de France, New Series 5, 329–360.

Cavalleri, A. & Mound, L.A. (2012) Toward the identification of Frankliniella species in Brazil (Thysanoptera, Thripidae). 

Zootaxa, 3270, 1–30.

Cock, M.J.W. (1982) The biology and host specificity of Liothrips mikaniae (Priesner) (Thysanoptera: Phlaeothripidae), a 

potential biological control agent of Mikania micrantha (Compositae). Bulletin of Entomological Research, 72, 523–533. 

http://dx.doi.org/10.1017/s0007485300013705

Dang, L.H., Mound, L.A. & Qiao, G.X. (2014) Conspectus of the Phlaeothripinae genera from China and Southeast Asia 

(Thysanoptera, Phlaeothripidae). Zootaxa, 3807, 1–82. 

http://dx.doi.org/10.11646/zootaxa.3807.1.1

Dyadechko, N.P. (1977) Thrips or Fringe-Winged Insects (Thysanoptera) of the European part of the USSR. Ukranian 

Scientific Research Institute of Plant Protection. [Unkown pagination. Translated from Russian and published by Amerind 

Publishing Co. Pvt. New Delhi, for United States Department of Agriculture]

Hasani, M.R. & Fallahzadeh, M. (2005) Report of Liothrips austriacus (Thysan.: Phlaeothripidae) from Iran. Journal of 

Entomological Society of Iran, 24, 151–152.

Hoddle, M.S., Mound, L.A. & Paris, D. (2014) Thrips of California 2012. Available from: http://keys.lucidcentral.org/keys/v3/

thrips_of_california/Thrips_of_California.html (accessed 7 October 2014)

Karny, H. (1910) Neue Thysanopteren der Wiener Gegend. Mitteilungen des Naturwissenschaftlichen Vereins an der 

Universität Wien, 8, 41–57.

Kazemi, F. & Mehrnejad, M.R. (2011) Population fluctuations and damage of the pistachio fruit thrips, Liothrips austriacus 

(Thy.: Phlaeothripidae) on Pistacia vera and Pistacia atlantica, subspecies P. mutica in Rafsanjan. Iranian Journal of 

Forest and Range Protection Research, 8, 165–177.

Kheyrandish Koshkoei, M. (2000) Faunistic survey of Thysanoptera in Kerman and study of population density of active 

species on rose. MSc thesis, Tarbiat Modaress University, Tehran. [Unknown Pagination]

Kobro, S. (2011) Checklist of Nordic Thysanoptera. Norwegian Journal of Entomology, 58, 20–26.

Kreutzberg,V.E. (1955) [A new species of thrips (Thysanoptera) injurious to pistachio]. Entomologitcheskoe Obozrenie

(Entomological Review), 34, 95–98. [in Russian] 

Liau, S.S., Ooi, P.A.C., Ridzuan Ismail, M. Tay, B.L., Lee, S.A., Chung, G.F. & Ho, C.T. (1991) Mikania micrantha: early 

experiences on biological control in Malaysia. In: International Conference on Biological Control in Tropical Agriculture 

“Biological control towards a safer environment”. Malaysia Plant Protection Society, Kuala Lumpur, pp. 56–57.

Liau, S.S., Tan, C.L., Ooi, P.A.C., Chung, G.F., Lee, S.A. & Tay, B.L. (1994) Field releases of Liothrips mikaniae (Priesner) for 

the control of Mikania micrantha HBK – experiences in Malaysia. In: Rajan, A. & Ibrahim, Y.B. (Eds.), Proceedings of 

the Fourth International Conference on Plant Protection in the Tropics. Malaysia Plant Protection Society, Kuala Lumpur, 

pp. 116–119.

Mehrnejad, M.R. & Panahi, B. (2006) The influence of hull cracking on Aflatoxin contaminationand insect infestation in 

pistachio nuts. Applied Entomology and Phytopathology, 73, 105–123. [in Persian]

Minaei, K. (2011) Fungal spore-feeding thrips (Thysanoptera: Phlaeothripidae: Idolothripinae) from Iran with record of a 

fourth genus. Journal of Insect Science, 11, 1–5.  

http://dx.doi.org/10.1673/031.011.5101

Minaei, K. (2013a) The Phlaeothrips-lineage of fungus feeding thrips in Iran with a new species of Hindsiothrips. Zootaxa, 

3599 (3), 279–290. 

http://dx.doi.org/10.11646/zootaxa.3599.3.5

Minaei, K. (2013b) Thrips (Insecta: Thysanoptera) of Iran: a revised and updated checklist. Zookeys, 330, 53–74. 

http://dx.doi.org/10.3897/zookeys.330.5939

Minaei, K. & Asadi, Gh. (2004) Report of Liothrips pragensis (Thysanoptera: Phlaeothripidae) from Iran. Journal of 

Entomological Society of Iran, 23, 118.

Minaei, K. & Mound, L.A. (2008) The Thysanoptera Haplothripini (Phlaeothripidae) of Iran. Journal of Natural History, 42, 

2617–2658. 

http://dx.doi.org/10.1080/00222930802354159

Minaei, K. & Mound, L.A. (2010) Taxonomic problems in character state interpretation: variation in the wheat thrips 

Haplothrips tritici (Kurdjumov) (Thysanoptera: Phlaeothripidae) in Iran. Deutsche Entomologische Zeitschrift, 57, 

233–241. 

http://dx.doi.org/10.1002/mmnd.201000020

Mortazawiha, A. (1995) Introduction of 15 species of thrips (Thysanoptera) collected in Iran. Proceedings of the 12th Iranian 

Plant Protection Congress, 1–341. [Junior College of Agriculture, Karaj]

Mortazawiha, A. & Dern, R. (1977) Ein Beitrag zur Thysanopterenfauna des Irans. Applied Entomology and Phytopathology, 
MINAEI & MOUND116  ·  Zootaxa 3889 (1)  © 2014 Magnolia Press

http://keys.lucidcentral.org/keys/v3/thrips_of_california/Thrips_of_California.html
http://keys.lucidcentral.org/keys/v3/thrips_of_california/Thrips_of_California.html
http://dx.doi.org/10.1017/s0007485300013705
http://dx.doi.org/10.1017/s0007485300013705
http://dx.doi.org/10.11646/zootaxa.3807.1.1
http://dx.doi.org/10.11646/zootaxa.3807.1.1
http://dx.doi.org/10.1673/031.011.5101
http://dx.doi.org/10.1673/031.011.5101
http://dx.doi.org/10.11646/zootaxa.3599.3.5
http://dx.doi.org/10.11646/zootaxa.3599.3.5
http://dx.doi.org/10.11646/zootaxa.3599.3.5
http://dx.doi.org/10.3897/zookeys.330.5939
http://dx.doi.org/10.3897/zookeys.330.5939
http://dx.doi.org/10.1080/00222930802354159
http://dx.doi.org/10.1080/00222930802354159
http://dx.doi.org/10.1002/mmnd.201000020
http://dx.doi.org/10.1002/mmnd.201000020
http://dx.doi.org/10.1002/mmnd.201000020


45, 8–13.

Mound, L.A. (2013) Homologies and host-plant specificity: recurrent problems in the study of thrips. Florida Entomologist, 96, 

318–322.  

http://dx.doi.org/10.1653/024.096.0250

Mound, L.A. & Kibby, G. (1998) Thysanoptera: an identification guide. Second Edition. CAB International Institute of 

Entomology and British Museum (Natural History), London, 70 pp. 

Mound, L.A. & Minaei, K. (2007) Australian insects of the Haplothrips lineage (Thysanoptera – Phlaeothripinae). Journal of 

Natural History, 41, 2919–2978. 

Mound, L.A. & Pereyra, V. (2008) Liothrips tractabilis sp. n. (Thysanoptera: Phlaeothripinae) from Argentina, a potential 

biocontrol agent of Weedy Campuloclinium macrocephalum (Asteraceae) in South Africa. Neotropical Entomology, 37, 

63–67.  

http://dx.doi.org/10.1590/s1519-566x2008000100009

Nakao, S. (1999) Brachypterism in thelytokous Thrips nigropilosus (Thysanoptera: Thripidae) at high-density and its adaptive 

significance. Entomological Science, 2, 189–194.

Okajima, S. (2006) The Suborder Tubulifera (Thysanoptera). The Insects of Japan, 2, 1–720. [The Entomological Society of 

Japan, Touka Shobo Co. Ltd., Fukuoka]

Priesner, H. (1919) Zur Thysanopteren-Fauna Albaniens. Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften, 128, 

115–144.

Priesner, H. (1924) Neue Phloeothripiden (Thys.) aus Ungarn. Entomologischer Zeitung, Frankfurt, 37, 49–53.

Priesner, H. (1964) Ordnung Thysanoptera (Fransenflügler, Thripse). Bestimmungsbücher zur Bodenfauna Europas, 2, 1–242. 

http://dx.doi.org/10.1002/mmnd.4810110421

Reuter, O.M. (1880) A New Thysanopterous Insect of the Genus Phloeothrips Found in Scotland and Described. The Scottish 

Naturalist, 5, 310.

Reuter, O.M. (1885) Thysanoptera Fennica I. Tubulifera. Bidrag till kännedom om Finlands natur och folk, 40, 1–25.

Simmonds, H.W. (1933) The biological control of the weed Clidemia hirta, in Fiji. Bulletin of Entomological Research, 24, 

345–348. 

http://dx.doi.org/10.1017/s0007485300031655

ThripsWiki (2014) ThripsWiki—providing information on the World's thrips. Available from: http://thrips.info/wiki/Main_Page 

(accessed 7 October 2014)

Tunc, I., Bahsi, S.U. & Gocmen, H. (2012) Thysanoptera fauna of the Aegean region, Turkey, in the spring. Turkish Journal of 

Zoology, 36, 592–606.

Tyagi, K. & Kumar, V. (2011) The Indian species of Liophloeothrips Priesner (Thysanoptera, Phlaeothripidae) with one new 

species. Zootaxa, 2803, 21–31.

Uzel, H. (1895) Monographie der Ordnung Thysanoptera. Königratz, Bohemia, 472 pp.

zur Strassen, R. (1978) A new species of Liothrips from the Amazonas harmful to Guarana plantations (Insecta: Thysanoptera: 

Phlaeothripidae). Acta Amazonica, 7, 551–554.

zur Strassen, R. & van Harten, A. (2008) Order Thysanoptera. Arthropod fauna of the UAE, 1, 133–152.
 Zootaxa 3889 (1)  © 2014 Magnolia Press  ·  117THE LIOTHRIPS-LINEAGE OF THRIPS

http://dx.doi.org/10.1653/024.096.0250
http://dx.doi.org/10.1653/024.096.0250
http://dx.doi.org/10.1653/024.096.0250
http://dx.doi.org/10.1590/s1519-566x2008000100009
http://dx.doi.org/10.1590/s1519-566x2008000100009
http://dx.doi.org/10.1590/s1519-566x2008000100009
http://dx.doi.o
http://dx.doi.o
http://dx
http://dx
http://dx

	Abstract
	Introduction
	Acknowledgements, depositories and abbreviations
	The target group: Liothrips lineage
	Key to genera of Liothrips-lineage from Iran
	Cephalothrips Uzel
	Key to species from Iran
	Cephalothrips coxalis Bagnall
	Cephalothrips monilicornis (Reuter)
	Liophloeothrips Priesner
	Key to Liophloeothrips species from Europe
	Liophloeothrips hungaricus (Priesner)
	Liothrips Uzel
	Key to species of Liothrips from Iran
	Liothrips austriacus (Karny)
	Liothrips pragensis Uzel
	Liothrips reuteri (Bagnall)
	Liothrips setinodis (Reuter)
	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




