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Abstract

A new fossil filefish, Aluterus shigensis sp. nov., with a close resemblance to the extant Aluterus scriptus (Osbeck), is 

described from the Middle Miocene Bessho Formation in Nagano Prefecture, central Japan. It is characterized by: 21 total 

vertebrae; very slender and long first dorsal spine with tiny anterior barbs; thin and lancet-shaped basal pterygiophore of 

the spiny dorsal fin, with its ventral margin separated from the skull; proximal tip of moderately slender first pterygiophore 

of the soft dorsal fin not reaching far ventrally; soft dorsal-fin base longer than anal-fin base; caudal peduncle having near-

ly equal depth and length; and tiny, fine scales with slender, straight spinules. The occurrence of this fossil filefish from 

the Bessho Formation is consistent with the influence of warm water currents suggested by other fossils, but it is incon-

sistent with the deep-water sedimentary environment of this Formation. This is the first fossil occurrence of a filefish in 

Asia; previously described fossil filefishes are known from the Pliocene and Pleistocene of Italy, the Pliocene of Greece, 

and the Miocene and Pliocene of North America. These fossil records suggest that the genus Aluterus had already been 

derived and was widely distributed during the Middle Miocene with taxa closely resembling Recent species. 
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Introduction

Recent filefishes of the family Monacanthidae are widely distributed in tropic and temperate shallow waters of the 

Atlantic, Indian, and Pacific oceans (e. g., Hutchins, 1977; Nakabo, 2000; Matsuura, 2002; Nelson, 2006). The 

family consists of about 32 genera and about 102 species (Nelson, 2006), being one of the most speciose families 

of the order Tetraodontiformes (Sorbini and Tyler, 2004). However, fossil filefishes have been known only from the 

Pliocene and Pleistocene of Italy (Landini and Menesini, 1978; Sorbini, 1988; Landini and Sorbini, 1992; Landini 

and Sorbini, 1993; Sorbini and Tyler, 2004), the Pliocene of Greece (Gaudant, 2001), and the Miocene and 

Pliocene of North America (Purdy et al., 2001). 

A fossil filefish was discovered by the first author from the Miocene Bessho Formation, Nagano Prefecture, 

central Japan on 9 September 2012. This is the first fossil occurrence of a filefish in Asia. Although this fossil 

specimen lacks the skull and pelvic girdle, it clearly belongs to the genus Aluterus and has a unique set of 

characters which very closely resembles those of the extant Aluterus scriptus (Osbeck, 1765), but the fossil also 

differs from all of the extant species of the genus and it is described herein as a new fossil species of that genus. 

Geological setting

The fossil filefish reported herein was discovered in an outcrop of the Tazawa black mudstone Member (Tanaka 

and Seki, 1966) of the Bessho Formation (Honma, 1927) in the riverbed (36°19'37"N, 137°59'40"E) of the 

Hofukuji River at Sorimachi, Matsumoto City, Nagano Prefecture, central Japan (Figure 1). The Bessho Formation 
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In addition to the numerous complete fossils of Frigocanthus stroppanobili and F. margaritatus from localities 

in Italy, both of these species are known from the Upper Pliocene (3.1-2.5 Ma) of Crete, Greece, although only 

from fragmentary remains (Gaudant, 2001; Sorbini and Tyler, 2004).

Fossils described as Aluterus sp., based only on vertebrae, are also known from the Middle Miocene 

(Langhian) and Lower Pliocene in North Carolina (Purdy et al., 2001). It is pointed out that these fossil vertebrae 

have a resemblance to those of extant Aluterus schoepfii (Purdy et al., 2001). This fossil record from the Middle 

Miocene in North Carolina is of about the same age as or older than the Bessho Formation. 

Both Matsuura (1979) and Tyler (1980) pointed out that Aluterus is a relatively derived genus among the 

Monacanthidae based on osteological characters such as the decreased size and closeness of association of the 

basal pterygiophore of the spiny dorsal fin with the skull, increased number of vertebrae, and relatively simplified 

(without dorsal lobe and incasing scales) pelvic girdle. In addition, according to Sorbini and Tyler (2004), the 

slender first dorsal spine with small to moderate barbs and the soft dorsal-fin base being shorter than the anal-fin 

base are also derived characters of Aluterus. The fossil occurrences of Aluterus from the Middle Miocene and of 

Frigocanthus, which is closely related to Aluterus (Sorbini and Tyler, 2004), from the Pliocene and Pleistocene 

indicate that the derivation of the Aluterus + Frigocanthus clade of the family Monacanthidae was already 

relatively advanced by the Middle Miocene.

The fossil occurrence of filefish from the Bessho Formation in Nagano Prefecture, central Japan indicates that 

monacanthid fishes, especially the species belonging to the genus Aluterus, had already been derived and were 

distributed at least in the Northwest Atlantic and Northwest Pacific in the Middle Miocene. In addition, the close 

resemblance of the extant species of Aluterus to the Middle Miocene species Aluterus shigensis sp. nov. indicates 

that, about 13 Ma in the Middle Miocene, the species of this clade already had obtained the highly derived features 

that characterize the Recent species of this genus. 

Acknowledgements

 We would like to express our deepest gratitude to Carole Baldwin, Jeff Williams and Sandra Raredon (National 

Museum of Natural History, Smithsonian Institution, USA) for their very kind help in sending radiographs of 

extant specimens of Aluterus. We sincerely thank Yoshiaki Kai (Maizuru Fisheries Research Station, Kyoto 

University, Japan) for his kindness in permitting access to the extant fish specimens at the research station. We are 

also very grateful to Katsutoshi Watanabe and Tsutomu Hikida (Kyoto University, Japan) for their kind help in 

taking radiographs of dried extant specimens, and Rie Fujii (Kyoto University, Japan) for her help in SEM usage. 

Fumito Yokouchi (Matsumoto City Shiga Fossil Museum, Japan) is thanked for agreeing to deposit the new fossil 

filefish in the Museum. We also thank Kazumi Zenitani and Ayako Ohtsuki (Kyoto University, Japan) for their help 

in obtaining literature. We further wish to express our sincere appreciation to James C. Tyler (National Museum of 

Natural History, Smithsonian Institution, USA) and Gloria Arratia (Natural History Museum and Biodiversity 

Institute, University of Kansas, USA) for their careful and critical reviews of the manuscript and valuable 

comments that improved this paper. 

References

Berg, L.S. (1940) Classification of fishes both Recent and fossil. Travaux de l’Institut Zoologique de l’Academie des Sciences 

de l’URSS, 5 (2), 87–345. [in Russian; original title translated]

Berry, F.H. & Vogele, L.E. (1961) Filefishes (Monacanthidae) of the Western North Atlantic. Fishery Bulletin of the Fish and 

Wildlife Service, 61, 57–109.

Blow, W.H. (1969) Late Middle Eocene to Recent planktonic foraminiferal biostratigraphy. In: Brönnimann, P. & Renz, H.H.

(Eds.), Proceedings of the First International Conference on Planktonic Microfossils. Vol. 1. Geneva. 1967. E.J. Brill, 

Leiden, Netherlands, pp. 199–421.

Cloquet, H. (1816) Dictionnaire des Sciences Naturelles. Vol. 1. F.G. Levrault, Strasbourg, 698 pp. [in French]

Elder, R.L. & Smith, G.R. (1984) Fish taphonomy and paleoecology. Géobios, Mémoir, Spécial, 8, 287–291.

Gaudant, P.J. (2001) Amnissos: un gisement clé pour la connaissance de l’ichthyofaune du Pliocéne supérieur de Créte. 

Annalen des Naturhistorischen Museums in Wien, 102A, 131–187. [in French with English abstract]

Harayama, S. (2006) The Northern Fossa Magna–the Hida Mountains. Split of the Asian Continent and tectonics of island arc. 
MIYAJIMA ET AL.398  ·  Zootaxa 3786 (3)  © 2014 Magnolia Press



Outline. In: The Geological Society of Japan (Ed.), The Chubu Region. Asakura Publishing Co., Tokyo, pp. 316–317. [in 

Japanese; original title translated]

Hirota, K. & Barnes, L.G. (1995) A new species of Middle Miocene sperm whale of the genus Scaldicetus (Cetacea; 

Physeteridae) from Shiga-mura, Japan. Island Arc, 3, 453–472.

http://dx.doi.org/10.1111/j.1440-1738.1994.tb00125.x

Honma, F. (1927) The geological structures of central Nagano (outline). Journal of the Geological Society of Japan, 34 (403), 

132–153. [in Japanese; original title translated]

Hutchins, J.B. (1977) Descriptions of three new genera and eight new species of monacanthid fishes from Australia. Records of 

the Western Australian Museum, 5 (1), 3–58.

Izzo, P., Milessi, A.C., Ortega, L. & Segura, A.M. (2010) First record of Aluterus scriptus (Monacanthidae) in Mar del Plata, 

Argentina. Marine Biodiversity Records, 3, 1–2.

http://dx.doi.org/10.1017/s1755267210000369

Kano, K., Kato, H., Yanagisawa, Y. & Yoshida, F. (1991) Stratigraphy and Geologic History of the Cenozoic of Japan. Report, 

Geological Survey of Japan, 274, 1–114. [in Japanese with English abstract]

Kato, S., Hiramatsu, C., Miwa, M. & Nobuhara, T. (2011) Geological age and sedimentary environment of the Anazawa 

Limestone in the Middle Miocene Bessho Formation, Nagano Prefecture, central Japan. Bulletin of the Mizunami Fossil 

Museum, 37, 135–147. [in Japanese with English abstract]

Kobayashi, Y. (2006) The Northern Fossa Magna–the Hida Mountains. Split of the Asian Continent and tectonics of island arc. 

Black mudstones (shales) of the Bessho Formation. Deepsea sediments formed by the opening of the Japan Sea. In: 

Geological Society of Japan (Ed.), The Chubu Region. Asakura Publishing Co., Tokyo, pp. 318–319. [in Japanese; original 

title translated]

Kosaka, T. & Taguchi, Y. (1983) Discovery of fossil Argonautinae from the Bessho Formation of Northern Fossa Magna, Japan 

and its geohistorical significance. Earth Science (Chikyu-Kagaku), 4, 187–193. [in Japanese with English abstract]

Kosaka, T., Midori, T., Hoyanagi, K., Kubota, M. & Miyahigashi, Y. (1992) Late Cenozoic stratigraphy and paleogeographic 

changes in the Northern Fossa Magna. Memoirs of the Geological Society of Japan, 37, 71–83. [in Japanse with English 

abstract]

Kosaka, T., Nakayama, C., Koshimizu, S., Shiba, M., Bizen, N. & Isomura, T. (1998) The geological age of the middle 

Miocene formations in the Northern Fossa Magna region, central Japan —The foraminiferal and fission-track ages of the 

Uchimura and Bessho Formations—. Earth Science (Chikyu Kagaku), 52, 502–507.

Landini, W. & Menesini, E. (1978) L’ittiofauna plio-pleistocenica della sezione della Vrica (Crotone-Calabria) [The Plio-

Pleistocenic ichthiofauna of the Vrica section (Calabria, Italy)]. Bollettino della Società Paleontologica Italiana, 17 (2), 

143–175. [in Italian with English abstract]

Landini, W. & Sorbini, L. (1992) The teleost fishes of the Miocene and Pliocene of Italy: New data. Geobios, 25 (supplement), 

151–157. [in French with English abstract and figure captions; original title translated]

Landini, W. & Sorbini, L. (1993) Biogeographic and palaeoclimatic relationships of the Middle Pliocene ichthyofauna of the 

Samoggia Torrent (Bologna, Italy). Ciências da Terra (UNL), Proceedings of the 1st Regional Committee on Atlantic 

Neogene Stratigraphy (R.C.A.N.S) Congress, Lisboa, 12, 83–89.

Luiz Jr., O.J., Carvalho-Filho, A., Ferreira, C.E.L., Floeter, S.R., Gasparini, J.L. & Sazima, I. (2008) The reef fish assemblage 

of the Laje de Santos Marine State Park, Southwestern Atlantic: annotated checklist with comments on abundance, 

distribution, trophic structure, symbiotic associations, and conservation. Zootaxa, 1807, 1–25.

Masatani, K. & Ichimura, T. (1970) Petroleum geology of the northern part of the Fossa Magna. Journal of the Japanese 

association of petroleum technologists, 35 (1), 1–12. [in Japanese with English abstract]

Matsuura, K. (1979) Phylogeny of the superfamily Balistoidea (Pisces: Tetraodontiformes). Memoirs of the Faculty of 

Fisheries Hokkaido University, 26, 49–169.

Matsuura, K. (2002) Monacanthidae. In: Carpenter, K.E. (Ed.), The living Marine Resources of the Western Central Atlantic. 

FAO Species Identification Guide for Fishery Purposes. Vol. 3. Bony Fishes Part 2 (Opistognathidae to Molidae). Sea 

Turtles and Marine Mammals. FAO, Rome, pp. 1970–1979. 

Nakabo, T. (2000) Fishes of Japan with Pictorial Keys to the Species. 2nd edition. Tokai University Press, Tokyo, 1749 pp. [in 

Japanese]

Nardo, G. (1842) Considerazioni sopra alcune nuove famiglie de’ syngnathi e dei plectognathi, e sui caratteri anatomiciche le 

distinguono. Atti della Quarta Riunione degli Scienziati Italiani (tenuta in Padova), 244–245. [in Italian]

Nelson, J.S. (2006) Fishes of the World. 4th Edition. John Wiley & Sons, New Jersey, 601 pp.

Nobuhara, T. & Ohtori, Y. (2009) Lithological description of boring core samples of the lower Middle Miocene methane-seep 

carbonate mound (the Anazawa Limestone) in the Bessho Formation, Nagano Prefecture, central Japan. Geoscience 

Reports of Shizuoka University, 36, 9–26. [in Japanese with English abstract]

Ohe, F. & Koike, H. (1998) Fish assemblage of the Miocene Bessho Formation, Toyoshina-machi, Minamiazumi-gun, Nagano 

Prefecture. Research Report of the Shinshushinmachi Fossil Museum, 1, 33–39. [in Japanese with English abstract]

Osbeck, P. (1765) Reise nach Ostindien und China. Aus dem Schwedischen übersetzt von J.G. Georgi. J.C. Koppe, Rostock, 637 

pp. [in German]

Purdy, R.W., Schneider, V.P., Applegate, S.P., McLellan, J.H., Meyer, R.L. & Slaughter, B.H. (2001) Neogene sharks, rays, and 

bony fishes from Lee Creek Mine, Aurora, North Carolina. In: Ray, C.E. & Bohaska, D.J. (Eds.), Geology and 
 Zootaxa 3786 (3)  © 2014 Magnolia Press  ·  399FIRST FOSSIL FILEFISH IN ASIA

http://dx.doi.org/10.1111/j.1440-1738.1994.tb00125.x
http://dx.doi.org/10.1017/s1755267210000369


Paleontology of the Lee Creek Mine, North Carolina, 3. Smithsonian Contributions to Paleobiology. Vol. 90. Smithsonian 

Institution Press, Washington, D.C, pp. 71–202. 

Schultze, H.-P. & Arratia, G. (2013) The caudal skeleton of basal teleosts, its conventions, and some of its major evolutionary 

novelties in a temporal dimension. In: Arratia, G., Schultze, H.-P. & Wilson, M.V.H. (Eds.), Mesozoic Fishes 5-Global 

Diversity and Evolution. Verlag Dr. Friedrich Pfeil, München, pp. 187–246.

Seki, J. (1983) Geological map of Akashina region, 1: 25,000. In: Editorial Committee of The History of Akashina Town (Ed.), 

The History of Akashina Town. Vol. 1. The Board of Education of Akashina Town, Subcommittee on the Publication of 

The History of Akashina Town, Nagano, pp. 1216. [in Japanese; original title translated]

Shimizu, N., Kawata, K., Matsuura, Y., Shigeta, T., Sakai, Y., Hashimoto, H. & Ohtsuka, S. (2009) Record of the scrawled 

filefish Aluterus scriptus (Family: Monacanthidae), a tropical/warm-temperate fish found off Osaki-Kamijima Island, Seto 

Inland Sea, Japan. Bulletin of the Hiroshima University Museum, 1, 85–89. [in Japanese with English abstract]

Sorbini, C. & Tyler, J.C. (2004) Review of the fossil file fishes of the family Monacanthidae (Tetraodontiformes), Pliocene and 

Pleistocene of Europe, with a new genus, Frigocanthus, and two new species related to the Recent Aluterus. Bollettino del 

Museo Civico di Storia Naturale di Verona, 28, 41–76. [Geologia Paleontologia Preistoria]

Sorbini, L. (1988) Biogeography and climatology of Pliocene and Messinian fossil fish of eastern-central Italy. Bollettino del 

Museo Civico di Storia Naturale di Verona, 14, 1–85.

Tanaka, K. & Seki, J. (1966) The Neogene Tertiary of northern area of Matsumoto City, central Japan. Bulletin of the Faculty of 

Education Shinshu University, 18, 139–163. [in Japanese; original title translated]

Tanaka, K. (1959) Molluscan fossils from central Shinano, Nagano Prefecture, Japan (part 1) ―Fossils from Akanuda 

Limestone―. Journal of the Shinshu University Faculty of Education, 8, 115–133.

Tyler, J.C. (1980) Osteology, phylogeny, and higher classification of the fishes of the order Plectognathi (Tetraodontiformes).

NOAA Technical Report NMFS Circ., 434, 1–422. 
MIYAJIMA ET AL.400  ·  Zootaxa 3786 (3)  © 2014 Magnolia Press


	Introduction
	Geological setting
	Material and preparation
	Comparisons and discussion
	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




