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Abstract

Scutopalus tomentosus sp. nov. is described and illustrated from Plantago tomentosa Lam. (Plantaginaceae) in a vineyard 

agroecosystem at Dois Lajeados county, State of Rio Grande do Sul, Brazil. This is the first species of this genus described 

from the Americas. A key to world species is included.
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Introduction

Mites of the family Cunaxidae are cosmopolitan predators that occur in soil, leaf litter, compost, moss, plants and 

stored products (Zhang, 2003). Very little is known about the biology of cunaxids; the life cycle of only seven 

species of this family has been studied (Castro & Moraes, 2010). Their potential as control agents of plant pests has 

not been adequately investigated but it has been suggested that mass production of these mites could be hampered 

by their strong tendency towards cannibalism (Gerson et al., 2003). 

Scutopalus was erected by Den Heyer (1980b) with Scutopalus latisetosus Den Heyer, 1980 designated as its 

type species. Twelve species of Scutopalus have been described: Scutopalus abiesae (Sionti & Papadoulis, 2003), 

Scutopalus arboreus Den Heyer, 1980b, Scutopalus clavatus (Shiba, 1978), Scutopalus latisetosus Den Heyer, 

1980b, Scutopalus makapalus (Corpuz-Raros, 1996), Scutopalus osseus (Tseng, 1980), Scutopalus philippinensis

(Corpuz-Raros, 1996), Scutopalus pradhani (Gupta & Ghosh, 1980), Scutopalus rugosus (Corpuz-Raros, 1996), 

Scutopalus smolikensis (Sionti & Papadoulis, 2003), Scutopalus trepidus (Kuznetzov & Livshitz, 1979) and 

Scutopalus unguianalis (Tseng, 1980). 

Scutopalus has been reported from Brazil (Zacarias & Moraes 2002; Hernandes & Feres 2006; Castro & 

Moraes 2007; Castro 2008) but only at a generic level. Several taxonomic studies have treated Brazilian cunaxids 

(Smiley, 1992; Den Heyer & Castro, 2008a, b, c; Castro & Den Heyer, 2009; Ferla & Rocha, 2012), though none 

have described species of Scutopalus. The aim of this paper is to present the description of the first species of 

Scutopalus from Americas and provide a key to species already known.

Material and methods

Mites were collected from leaves of Plantago tomentosa Lam. (Plantaginaceae) observed under a binocular 

microscope, and mounted in Hoyer’s medium on glass slides. Setal notation follows Kethley (1990) as applied by 

Swift (1996) and modified by Fisher et al. (2011). Measurements are given in micrometers (µm), with their range 

given in parentheses. 

Abbreviations are: Attenuate solenidion (ats); blunt-pointed rod-like solenidion (bsl);; depression tarsi I (dep); 
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5. Setae f
1
 and h

1
 on small platelets; ratio c

1
:c

2
 2.1; chaetotaxy of genua I 4 asl, 5 sts; II 2 asl, 5 sts  . S. latisetosus—South Africa

- Setae f
1
 and h

1
 on integument; ratio c

1
:c

2
 1.1; chaetotaxy of genua I 3 asl, 5 sts; II 1 asl, 5 sts . . . . . . .  S. smolikensis—Greece

6. Dorsal shield smooth and/or punctate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7

- Dorsal shield sparse granulate, rugose or reticulate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

7. Coxae II and IV with 2 setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

- Coxae II and IV with 3 setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

8. Setae f
1
 and h

1
 on integument; setae mps, c

1
, c

2
, d

1
, e

1
, f

1
 setiform; a small subscutum situated posterior to dorsal shield absent 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

- Setae f
1
 and h

1
 on small platelets; setae mps, c

1
, c

2
, d

1
, e

1
, f

1
 clavate; a small subscutum situated posterior to dorsal shield present

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. clavatus—Malaysia

9. Setae f1
 on dorsal shield; setae lps, mps, c

1
, c

2
, d

1
, e

1
, f

1
 set on tubercles; area between pt more heavily sclerotized, forming 

ridges  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. osseus—Taiwan

- Setae f
1 
on integument; setae lps, mps, c

1
, c

2
, d

1
, e

1 
set normally; area between pt normally sclerotized, not forming ridges  . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. trepidus—Ukraine

10. Four pairs of hysterosomal setae around genital shields; long slender platelet laterad genital shield present; with a narrow 

transverse sclerite behind main shield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. philippinensis—Philippines

- Three pairs of hysterosomal setae around genital shields; long slender platelet laterad genital shield absent; without dorsal 

sclerites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. makapalus—Philippines

11. One or more dorsal sclerites present (behind or lateral to dorsal shield); dorsal shield rugose or reticulate; basifemora IV with 

one seta; palpal tibiotarsus with six setae present and apophysis absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

- Dorsal sclerites absent; dorsal shield sparsely granulate; basifemora IV with two setae; palpal tibiotarsus with five setae and a 

rod-shaped dorsal apophysis present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. unguianalis—Taiwan

12. Dorsal shield rugose; setae f1
 and h

1
 on integument; dorsal setae (except c

2
 and h

2)
 distally rod-like (slightly clavate), with min-

ute barbs; with a narrow transverse shield behind main dorsal shield  . . . . . . . . . . . . . . . . . . . . . . . . . .  S. rugosus—Philippines

- Dorsal shield reticulate; setae f1
 and h

1
 on small platelets; dorsal setae (except c

2
 and h

2
) broad and serrate; sclerites present lat-

eral and behind dorsal shield  . . . . . . . . . . . . . . . . . . . Scutopalus tomentosus sp. nov. Rocha, Skvarla and Ferla, 2013—Brazil

Acknowledgement

The authors thank to Dr Philipp E. Chetverikov for translating the description of S. trepidus and the referees of 

Zootaxa for their constructive comments.

References

Baker, E.W. & Hoffmann, A. (1948). Acaros de la familia Cunaxidae. Anales de la Escuela Nacional de Ciencias Biologicas, 5, 

229–273.

Castro, T.M.M.G. (2008) Estudos taxonômicos e biológicos de Cunaxidae (Acari: Prostigmata) do Brasil. Ph.D. dissertation. 

Universidade Estadual Paulista “Júlio de Mesquita Filho”, Faculdade de Ciências Agrárias e Veterinárias, Câmpus de 

Jaboticabal, pp. 99.

Castro, T.M.M.G. de & Den Heyer, J. (2009) A revision of the genus Pulaeus Den Heyer, with descriptions of a new genus and 

four new Brazilian species (Acari: Prostigmata: Cunaxidae). Zootaxa, 2141, 20–36.

Castro, T.M.M.G., & Moraes, G.J. (2007) Mite diversity on plants of different families found in the Brazilian Atlantic forest. 

Neotropical Entomology, 36 (5), 774–782. 

http://dx.doi.org/10.1590/s1519-566x2007000500020

Castro, T.M.M.G., & Moraes, G.J. (2010) Life cycle and behaviour of the predaceous mite Cunaxatricha tarsospinosa (Acari: 

Prostigmata: Cunaxidae). Experimental and Applied Acarology, 50, 133–139. 

http://dx.doi.org/10.1007/s10493-009-9303-x

Corpuz-Raros, L.A. (1996) Philippine predatory mites of the family Cunaxidae (Acari). Genus Neocunaxoides Smiley with a 

new species record from Central Kalimantan, Borneo, Indonesia. Asia Life Sciences, 5 (2), 125–140.

Den Heyer, J. (1976) Scutascirus, a new cunaxid genus (Prostigmata: Acari) from South Africa. Wetenskaplike bydraes van die 

PU vir CHO, Reeks B: Natuurwetenskappe, 92, 1–10.

Den Heyer, J. (1979) Pulaeus, a new cunaxid genus (Prostigmata: Acari). Acarologia, 21 (1), 18–31.

Den Heyer, J. (1980a) A classification system for the family Cunaxidae (Actinedida: Acarida). Publications of the University of 

the North, Series A 23, 1–12. 

Den Heyer, J. (1980b) Scutopalus, a new cunaxid genus from the Ethiopian region (Prostigmata: Acari). Acarologia, 21 (2), 

187–193. 

Den Heyer, J. (1981) Systematics of the family Cunaxidae Thor, 1902 (Actinedida: Acarida). Publications of the University of 

the North, Series A 24, 1–19.
 Zootaxa 3734 (1)  © 2013 Magnolia Press  ·  43A NEW SPECIES OF SCUTOPALUS

http://dx.doi.org/10.1590/s1519-566x20070005000
http://dx.doi.org/10.1590/s1519-566x20070005000
http://dx.doi.org/10.1007/s10493-009-9303-x
http://dx.doi.org/10.1007/s10493-009-9303-x


Den Heyer, J (2009) Four new Cunaxoidinae genera (Acari: Prostigmata: Cunaxidae) and the description of two new 

Neotropical species. Zootaxa, 2140, 1–15.

Den Heyer, J. (2011) Some statistics on the taxonomy of the family Cunaxidae (Acari: Prostigmata). In: Moraes, G.J. de & 

Proctor, H. (Eds.), Acarology XIII: Proceedings of the International Congress. Zoosymposia, 6, 1–304.

Den Heyer, J. & Castro, T.M.M.G de (2008a) A new cunaxid genus with description of two new species from Brazil (Acari: 

Prostigmata: Bdelloidea: Cunaxidae). Zootaxa, 1731, 42–50.

Den Heyer, J. & Castro, T.M.M.G de (2008b) Subfamilial affiliation of Neoscirula (Acari: Prostigmata: Cunaxidae) and 

descriptions of three new species of this genus from Brazil. Zootaxa, 1731, 51–60.

Den Heyer, J. & Castro, T.M.M.G de (2008c) A new Neotropical genus of the family Cunaxidae (Acari: Prostigmata: 

Bdelloidea). Zootaxa, 1843, 35–46.

Ferla, N.J. & Rocha, M.S. dos (2012) A new species of Rubroscirus from Brazil (Acari: Bdelloidea: Cunaxidae). Systematic & 

Applied Acarology, 17 (4), 435–440. 

http://dx.doi.org/10.11158/saa.17.4.12

Fisher, J.R., Skvarla, M.J., Bauchan, G.R., Ochoa, R. & Dowling, A.P.G. (2011) Trachymolgus purpureus sp. n., an armored 

snout mite (Acari, Bdellidae) from the Ozark highlands: morphology, development, and a key to Trachymolgus Berlese. 

ZooKeys, 125, 1–34. 

http://dx.doi.org/10.3897/zookeys.125.1875

Gerson, U., Smiley, R.L. & Ochoa, R. (2003) Mites (Acari) for Pest Control. Blackwell Publishing, Hoboken, New Jersey, 560 

pp.

Gupta, S.K. & Ghosh, S.K. (1980) Some prostigmatid mites (Acarina) from Andaman and Nicobar Islands. Records of the 

Zoological Survey of India, 77, 189–213.

Hernandes, F.A. & Feres, R.J.F. (2006) Review about mites (Acari) of rubber trees (Hevea spp., Euphorbiaceae) in Brazil. Biota 

Neotropica, 6 (1), 1–24. 

http://dx.doi.org/10.1590/s1676-06032006000100005

Kethley, J. (1990) Acarina: Prostigmata (Actinedida). In: Dindal, D.L. (Ed), Soil Biology Guide. John Wiley & Sons, New 

York, pp. 667–756.

Kuznetzov, N.N. & Livshitz, I.Z. (1979) Predatory mites of the Nikita Botanical Gardens (Acariformes: Bdellidae, Cunaxidae 

Camarobiidae). Trudy Gosudarstvennogo Nikitskogo Botanicheskogo Sada, 79, 51–105.

Mejía-Recamier, B.E. & Palacios-Vargas, J.G. (2007) Three new species of Neoscirula (Prostigmata: Cunaxidae) from a 

Tropical dry forest in Jalisco, Mexico. Zootaxa, 1545, 17–31.

Shiba M. (1978) Taxonomic investigation on free-living Prostigmata from the Malay Peninsula. Nature and Life in South East 

Asia, 7, 83–229.

Sionti, P.G. & Papadoulis, G.T. (2003) Cunaxid mites of Greece (Acari: Cunaxidae). International Journal of Acarology, 29 (4), 

315–325. 

http://dx.doi.org/10.1080/01647950308684347

Skvarla, M.J. (2011) Ozark Highland Cunaxidae (Acari: Prostigmata): descriptions and keys to genera found to occur in the 

region and a new phylogenetic hypothesis for the family. University of Arkansas, 235 pp.

Smiley, R. (1975) A generic revision of the mites of the family Cunaxidae (Acarina). Annals of the Entomological Society of 

America, 68 (2), 227–244.

Smiley, R.L. (1992) The predatory mite family Cunaxidae (Acari) of the world with a new classification. Indira Publishing 

House, Michigan, 356 pp.

Swift, S.F. (1996) Two new species of Dacyloscirus (Acari: Prostigmata: Cunaxidae) in the Hawaiian Islands. Anales del 

Instituto de Biologia Universidad Nacional Autonoma de Mexico, Series Zoologia, 67 (2), 225–237.

Tseng, Y.H. (1980) Taxonomical study of the mite family Cunaxidae from Taiwan (Acarina: Trombidiformes). Quarterly 

Journal of the Taiwan Museum, 33 (3–4), 253–277.

Zacarias, M.S. & Moraes, G.J. (2002) Mite diversity (Arthropoda: Acari) on euphorbiaceous plants in three localities in the 

state of São Paulo. Biota Neotropica, 2, 1–12. 

http://dx.doi.org/10.1590/s1676-06032002000200004

Zhang, Z.Q. (2003) Mites of greenhouses: identification, biology and control. CAB International, Wallingford, UK, 244 pp.
ROCHA ET AL.44  ·  Zootaxa 3734 (1)  © 2013 Magnolia Press

http://dx.doi.org/10.11158/saa.17.4.12
http://dx.doi.org/10.11158/saa.17.4.12
http://dx.doi.org/10.3897/zookeys.125.1875
http://dx.doi.org/10.3897/zookeys.125.1875
http://dx.doi.org/10.1590/s1676-06032006000100005
http://dx.doi.org/10.1080/01647950308684347
http://dx.doi.org/10.1080/01647950308684347
http://dx.doi.org/10.1080/01647950308684347
http://dx.doi.org/10.1590/s1676-06032002000200004

	Abstract
	Introduction
	Material and methods
	Scutopalus Den Heyer, 1980b
	Scutopalus tomentosus Rocha, Skvarla and Ferla sp. nov.
	Key to the known species of Scutopalus (females) of the world
	Acknowledgement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




