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Abstract 

A new species of the genus Petalophthalmus (Crustacea: Mysida: Petalophthalmidae) is described, based on specimens 

collected from the Galicia Bank (northeastern Atlantic Ocean). This species can be distinguished from the other species 

of the genus Petalophthalmus by the presence of an ocular papilla on its eyes. P. papilloculatus sp. nov. is morphologically 

close to the cosmopolitan species P. armiger Willemoes-Suhm, 1875, but can be easily distinguished by the presence of 

an ocular papilla, the longer antennal scales bearing an apical lobe, the unique chitinous ridge on the molar process, the 

outwards lengthening of the three cuspidate setae on the outer margin of the uropodal exopod and the armature of the tel-

son. This new species lives on fine and very fine sandy bottoms at the bank flanks, between 1536 and 1809 m depths.

Probably related to the special biogeographic characteristics of seamounts, the morphological affinity between the new 

species and P. armiger supports the hypothesis on a common ancestry and recent divergence between both deep sea 

mysids. An identification key to world species of Petalophthalmus is provided.

Key words: Mysida, Petalophthalmidae, taxonomy, new species, deep sea, NE Atlantic Ocean

Introduction

The genus Petalophthalmus Willemoes-Suhm, 1875 presently contains five species (Anderson 2010): P. armiger 

Willemoes-Suhm, 1875; P. oculatus Illig, 1906; P. caribbeanus Tattersall, 1968; P. macrops Tchindonova and 

Vereschchaka, 1991 and P. liui Wang, 1998.

Based on male specimens of P. armiger (type species), the initial diagnosis of the genus has been successively 

amended by Sars (1885), Faxon (1893, 1895), Tattersall (1951), Tattersall and Tattersall (1951) and Tattersall 

(1968). In the synopsis of the genus made by Tattersall (1968), three species of Petalophthalmus were included: P. 

armiger, P. oculatus and P. caribbeanus. Panampunnayil (1982) revised the definition of Petalophthalmus for the 

reception of P. australis, based on the shape of the rostrum, antennal scale, mandibular palp, maxilla and telson. 

With the description of P. macrops and the posterior transfer of P. australis to the new genus 

Pseudopetalophthalmus Bravo and Murano, 1997, the diagnosis of the genus Petalophthalmus was amended by 

Bravo and Murano (1997). The most recent species, P. liui, was described by Wang (1998). Finally, the 

morphological differences between Petalophthalmus and the closely related genera Pseudopetalophthalmus and

Parapetalophthalmus Murano and Bravo, 1998 were summarized by Bravo and Murano (1997) and Murano and 

Bravo (1998), respectively.

The genus Petalophthalmus is widely distributed throughout the world oceans (Müller, 1993): P. armiger is 

reported from the Atlantic, Indian and Pacific Oceans and the subantarctic part of the Southern Ocean (Tattersall 

1939, 1951; Tattersall and Tattersall 1951; Pillai 1965; Kathman et al. 1986; Escobar Briones and Soto 1991; 

Casanova 1993; Ledoyer 1995; San Vicente 2010); P. oculatus from the northwestern Arabian Sea, western Indian 
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species never constitute abundant populations in deep-sea ecosystems. As pointed out by Tattersall and Tattersall 

(1951), it seems that juveniles of P. armiger inhabit lesser depths than mature specimens. From the 14 specimens of 

P. papilloculatus sp. nov. recorded during the INDEMARES survey, only two were classified as juveniles. These 

young specimens were sampled with the suprabenthic sled and shared the same bathymetrical distribution as adults.

Acknowledgements

Thanks to the crew of the RV “Miguel Oliver” and to all participants on the INDEMARES 0711 cruise for their 

assistance at sea during sampling. Special thanks to Drs. V. Papiol (CSIC, Barcelona) for help during material 

sorting, A. Serrano (IEO, Santander), S. Parra (IEO, Coruña), C. González-Pola (IEO, Gijón) for the 

communication of environmental data and A. García-Alegre for providing the Galicia Bank map. Reviews from Dr. 

Jean Claude Sorbe and an anonymous referee significantly improved the original manuscript. This study was 

funded by the European Commission LIFE+ “Nature and Biodiversity” programme and included in the 

INDEMARES project (07/NAT/E/000732).

References

Anderson, G. (2010) Mysida Classification, January 20, 2010. Available from: http://peracarida.usm.edu/MysidaTaxa.pdf 

(accessed 24 June 2013)

Bacescu, M. (1971) Contributions to the Mysid Crustacea from the Peru-Chile Trench (Pacific Ocean). Anton Bruun Report, 

No. 7, 3–24.

Bartsch, P. (1933) Station records of the first Johnson-Smithsonian Deep-Sea Expedition. Smithsonian Miscellaneous 

Collections, 91 (1), 1–31.

Bravo, M.F. & Murano, M. (1997) Pseudopetalophthalmus japonicus, new genus, new species (Mysidacea: 

Petalophthalmidae). Journal of Crustacean Biology, 17 (4), 725–732. 

http://dx.doi.org/10.2307/1549375

Cartes, J.E., Papiol, V., Frutos, I., Macpherson, E., González-Pola, C., Punzón, A., Valeiras, X. & Serrano, A. (2014) 

Distribution and biogeographic trends of decapod assemblages from Galicia Bank (NE Atlantic) at depths between 700 to 

1800 m, with connections to regional water masses. Deep-Sea Research II, in press. 

http://dx.doi.org/10.1016/j.dsr2.2013.09.034

Casanova, I.P. (1993) Crustacea Mysidacea: Les Mysidacés Lophogastrida et Mysida (Petalophthalmidae) de la région néo-

calédonienne. In: Crosnier, A. (Ed.), Résultats des Campagnes MUSORSTOM. Vol. 10. Mémoires du Muséum National 

d´Histoire Naturelle, 156, 33–53.

Ercilla, G., Casas, D., Vázquez, J.T., Iglesias, J., Somoza, L., Juan, C., Medialdea, T., León, R., Estrada, F., García-Gil, S., 

Farran, M., Bohoyo, F., García, M., Maestro, A. & ERGAP Project and Cruise Teams (2011) Imaging the recent sediment 

dynamics of the Galicia Bank region. Marine Geophysical Research, 32, 99–126. 

http://dx.doi.org/10.1007/s11001-011-9129-x

Escobar Briones, E. & Soto, L.A. (1991) Biogeografía de los Misidáceos (Crustacea: Peracarida) del Golfo de México. 

Caribbean Journal of Science, 27 (1–2), 80–89.

Faxon, W. (1893) Reports on the dredging operations off the west coast of Central America to the Galapagos, to the west coast 

of Mexico, and in the Gulf of California, in charge of Alexander Agassiz, carried on by the U.S. Fish Commission Steamer 

"Albatross" during 1891, Lieut. Commander Z.L. Tanner, U.S.N., commanding. VI. Preliminary descriptions of new 

species of Crustacea. Bulletin of the Museum of Comparative Zoology at Harvard College, 24 (7), 149–220.

Faxon, W. (1895) Reports on an exploration off the west coasts of Mexico, Central and South America, and off the Galapagos 

Islands, in charge of Alexander Agassiz, by the U.S. Fish Commission steamer "Albatross" during 1891, 

Lieut.―Commander Z.L. Tanner, U.S.N., commanding. XV. The stalk―eyed Crustacea. Memoires of the Museum of 

Comparative Zoology at Harvard College, 18, 1–292.

Frutos, I. (2006) Las comunidades suprabentónicas submareales de la ría de La Coruña y plataforma continental adyacente 

(NW península Ibérica). Ph.D. Thesis, University of Alcalá, Spain, 445 pp.

Garm, A. (2004) Revising the definition of the crustacean seta and setal classification systems based on examinations of the 

mouthpart setae of seven species of decapods. Zoological Journal of the Linnean Society, 142, 233–252. 

http://dx.doi.org/10.1111/j.1096-3642.2004.00132.x

Hargreaves, P.M. (1985) The distribution of Mysidacea in the open ocean and near bottom over slope regions in the northern 

North-east Atlantic Ocean during 1979. Journal of Plankton Research, 17 (2), 241–262.  

http://dx.doi.org/10.1093/plankt/7.2.241

Illig, G. (1906) Bericht über die neuen Schizopodengattungen und -arten der deutschen Tiefsee-Expedition 1898–1899. 

Zoologischer Anzeiger, 30, 194–211.
SAN VICENTE ET AL.90  ·  Zootaxa 3765 (1)  © 2014 Magnolia Press

http://dx.doi.org/10.2307/1549375
http://dx.doi.org/10.2307/1549375
http://dx.doi.org/10.1016/j.dsr2.2013.09.034
http://dx.doi.org/10.1007/s11001-011-9129-x
http://dx.doi.org/10.1007/s11001-011-9129-x
http://dx.doi.org/10.1111/j.1096-3642.2004.00132.x
http://dx.doi.org/10.1111/j.1096-3642.2004.00132.x
http://dx.doi.org/10.1093/plankt
http://dx.doi.org/10.1093/plankt


International Commission on Zoological Nomenclature (1999) International Code of Zoological Nomenclature. 4th Edition. 

International Trust for Zoological Nomenclature, London, 306 pp. 

http://dx.doi.org/10.5962/bhl.title.50608

Iorga, M.C. & Lozier, M.S. (1999) Signatures of the Mediterranean outflow from a North Atlantic climatology. 2. Diagnostic 

velocity fields. Journal of Geophysical Research, 104, 26011–26029.

Katman, R.D., Austin, W.C., Saltman, J.C. & Fulton, J.D. (1986) Identification manual to the Mysidacea and Euphausiacea of 

the northeast Pacific. Canadian Special Publication of Fisheries and Aquatic Sciences, 93, 1–411.

Ledoyer, M. (1995) Mysidacés (Crustacea) de Kerguelen, Crozet et Bouvet (Océan Austral) récoltés par la Japonaise, le 

Marion-Dufresne (1972–82) et dans des contenus stomacaux d´oiseaux. Journal of Natural History, 29, 601–618. 

http://dx.doi.org/10.1080/00222939500770211

Mauchline, J. & Murano, M. (1977) World list of the Mysidacea, Crustacea. Journal of the Tokyo University of Fisheries, 64 

(1), 39–88.

Mees, J. (2013) Mysida. Accessed through: World Register of Marine Species. Available from: http://www.marinespecies.org/

aphia.php?p=taxdetails&id=149668 (accessed 17 December 2013)

Meland, K. & Brattegard, T. (2007) New Mysida (Crustacea) in the genera Amblyops and Pseudomma from the Iceland Basin. 

Zootaxa, 1628, 43–58.

Müller, H.G. (1993) World Catalogue and Bibliography of the Recent Mysidacea. Wissenschaftler Verlag, Tropical Products 

Trading Center, Germany, 1–491.

Murano, M. (1970) Systematic and ecological studies on Mysidacea collected by the bottom-net. Journal of the 

Oceanographical Society of Japan, 26 (3), 137–150. 

http://dx.doi.org/10.1007/bf02753888

Murano, M. & Bravo, M.R. (1998) Parapetalophthalmus suluensis, a new genus and species (Crustacea: Mysidacea: 

Petalophthalmidae) from the Sulu Sea. Proceedings of the Biological Society of Washington, 111 (4), 849–856.

Panampunnayil, S.U. (1982) Description of a new species of Petalophthalmus (Mysidacea) with a revised definition of the 

genus. Journal of Plankton Research, 4 (3), 643–650.

Pillai, N.K. (1965) A review of the work on the shallow water Mysidacea of the Indian waters. In: Proceedings of the 

Symposium on Crustacea, held at Ernakulam from January 12 to 15, 1965. Symposium Series 2. Marine Biological 

Association of India, Mandapam Camp, pp. 1681–1728.

Pillai, N.K. (1968) Redescription of Petalophthalmus oculatus (Crustacea: Mysidacea) based on an adult female collected from 

near the type locality. Journal of Zoology, 155, 283–291. 

http://dx.doi.org/10.1111/j.1469-7998.1968.tb03053.x

Pillai, N.K. (1973) Mysidacea of the Indian Ocean. In: Handbook to the International Zooplankton Collections. Curated and 

Processed at the Indian Ocean Biological Centre, National Institute of Oceanography, Council of Scientific and Industrial 

Research. Vol. 4. Indian Ocean Biological Centre, Cochin, pp. 1–125.

San Vicente, C. (2010) Species diversity of Antarctic mysids (Crustacea: Lophogastrida and Mysida). In: Mulder, T.J. (Ed.), 

Antarctica: Global, Environmental and Economic Issues. Nova Science Publishers, Inc., pp. 1–80.

Sars, G.O. (1885) Report on the Schizopoda collected by H.M.S. “Challenger” during the years 1873–1876. Reports of the 

scientific Results of the Voyage of H.M.S. Challenger Zoology, 13 (37), 1–128.

Tattersall, O.S. (1955) Mysidacea. Discovery Reports, 28, 1–190.

Tattersall, O.S. (1968) A new species of Petalophthalmus (Mysidacea) based on specimens from off Puerto Rico, hitherto 

referred to Petalophthalmus oculatus. Journal of Zoology, 155, 271–282. 

http://dx.doi.org/10.1111/j.1469-7998.1968.tb03052.x

Tattersall, W.M. (1937) New species of mysidacid crustaceans. Smithsonian Miscellaneous Collections, 91 (26), 1–18. 

Tattersall, W.M. (1939) The Euphausiacea and Mysidacea of the John Murray Expedition to the Indian Ocean. Scientist Report 

of John Murray Expedition, 5, 203–246.

Tattersall, W.M. (1951) A review of the Mysidacea of the United States National Museum. Bulletin of the United States 

National Museum, 201, 1–292. 

http://dx.doi.org/10.5479/si.03629236.201.1

Tattersall, W.M. & Tattersall, O.S. (1951) The British Mysidacea. Ray Society, London, 1–460.

Tchindonova, Y.G. & Vereshchaka, A.L. (1991) New mysid species Petalophthalmus macrops sp. n. from the west part of the 

Indian Ocean. Zoologicheskii Zhurnal, 70 (1), 135–138.

Vereshchaka, A.L. (1995) Macroplankton in the near-bottom layer of continental slopes and seamounts. Deep Sea Research I, 

42 (9), 1639–1668.  

http://dx.doi.org/10.1016/0967-0637(95)00065-e

Wang, S. (1998) On new and rare species of Mysidacea (Crustacea) from the Northern South China Sea. Studia Marina Sinica 

= Hai Yang Ke Xue Ji Kan, 40, 199–244.

Watling, L. (1989) A classification system for crustacean setae based on the homology concept. In: Felgenhauer, B, Watling, L. 

& Thistle, A.B. (Eds.), Functional morphology of feeding and grooming in Crustacea. A.A. Balkema, Rotterdam, pp. 15–

26.

Willemoes-Suhm, R. von. (1875) On some Atlantic Crustacea from the 'Challenger' Expedition (communicated by W. 

Thomson). Transactions of the Linnean Society of London. Second Series. Zoology, 1 (1), 23–59.
 Zootaxa 3765 (1)  © 2014 Magnolia Press  ·  91NEW BATHYAL SUPRABENTHIC MYSID FROM GALICIA BANK

http://www.marinespecies.org/aphia.php?p=taxdetails&id=149668
http://dx.doi.org/10.1016/0967-0637(95)00065-e
http://dx.doi.org/10.5962/bhl.title.50608
http://dx.doi.org/10.1080/00222939500770211
http://dx.doi.org/10.1080/00222939500770211
http
http
http://dx.doi.org/10.1111/j.1469-7998.1968.tb03053.x
http://dx.doi.org/10.1111/j.1469-7998.1968.tb03053.x
http://dx.doi.org/10.1111/j.1469-7998.1968.tb03052.x
http://dx.doi.org/10.1111/j.1469-7998.1968.tb03052.x
http://dx.doi.org/10.5479/si.03629236.201.1
http://dx.doi.org/10.5479/si.03629236.201.1
http://dx.doi.org/10.1016/0967-0637%2895%2900065-e
http://dx.doi.org/10.1016/0967-0637%2895%2900065-e
http://dx.doi.org/10.1016/0967-0637%2895%2900065-e

	Abstract
	Introduction
	Material and methods
	Key to species of Petalophthalmus Willemoes-Suhm, 1875
	Ecological notes
	Acknowledgements
	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




