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Abstract

As part of a study on Marphysa de Quatrefages, 1865 from the Grand Caribbean, three species regarded as junior syn-

onyms of M. sanguinea (Montagu, 1913) were studied to clarify their taxonomic status. The examination of type and ad-

ditional materials collected in the southern Gulf of Mexico and the Mexican Caribbean regions, allowed us to clarify that 

M. acicularum Webster, 1884, M. nobilis Treadwell, 1917 and M. viridis Treadwell, 1917 are distinct species. Therefore, 

the three species were redescribed and some important morphological features such as maxillary apparatus, shape of 

parapodial lobes, shape of ventral cirri and pectinate chaetae, among others, were described and evaluated. Furthermore, 

we consider that previous records of M. sanguinea for the Grand Caribbean are doubtful and it is necessary to reassess 

those specimens to clarify their taxonomic identity.
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Introduction

Marphysa sanguinea (Montagu, 1913) has traditionally been regarded as a widely distributed species in temperate 
and tropical waters of the world; e.g. France (Fauvel 1923), Spain (Parapar et al. 1993), Mediterranean Sea (Bellan 
1964), South Africa (Day 1967), Australia (Day 1967), Japan (Miura 1977), Northern American Pacific (Hartman 
1944, Fauchald 1970), Mexican Caribbean (Salazar-Vallejo & Carrera-Parra 1998), among others. The incomplete 
original description of the species led to a number of synonyms and the consequent expansion of its distribution 
area. Webster (1879), von Marenzeller (1888), Monro (1933), Fauvel (1937), Hartman (1944, 1959) and Fauchald 
(1970) considered 10 species as junior synonyms of M. sanguinea: M. acicularum Webster, 1884, M. acicularum 

brevibranchiata Treadwell, 1921, M. sanguinea americana Monro, 1933, M. californica Moore, 1909, M. 

haemasoma de Quatrefages, 1866, M. iwamushi Izuka, 1907, M. leidii de Quatrefages, 1866, M. nobilis Treadwell, 
1917, M. parishii Baird 1869 and M. viridis Treadwell, 1917; however, none of these synonymies were 
corroborated based upon revision of type specimens.

Hutchings & Karageorgopoulos (2003) proposed a neotype of M. sanguinea with topotype specimens 
(Cornwall, England). Thus, they redescribed the species and restricted its distribution to northern Europe. 
Additionally, they described a morphologically similar species from Australia, M. mullawa. After that, Lewis & 
Karageorgopoulos (2008) described a new species, M. elityeni, with specimens from South Africa previously 
identified as M. sanguinea.

The first records of M. sanguinea in North American Atlantic coasts were made in Rhode Island, New Jersey 
(Leidy 1855) and Virginia (Webster 1879). In the Grand Caribbean, a region that includes the entire Caribbean 
biogeographic province from Bermuda in the north, down to the central coast of Brazil, and the southern portion of 
the Carolinean province from South Carolina to the Northern Gulf of Mexico (Salazar-Vallejo 1996), the first 
record was made by Ehlers (1887) from Dry Tortugas, Florida and Haiti. Afterwards, three morphologically similar 
species to M. sanguinea were described in the region: Marphysa acicularum (from Bermuda), M. nobilis and M. 

viridis (both from Florida). Later, Hartman (1944) suggested that M. acicularum, M. a. brevibranchiata, M. 
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Final remarks

Traditionally, M. sanguinea has been regarded as a widespread species; but recent studies and our results show it is 
a morphologically distinguishable species complex that can be differentiated based on features not previously 
studied in detail, e.g. form and  number of pectinate chaetae and hirsute shaft of spinigers
(Hutchings & Karageorgopoulos 2003; Lewis & Karageorgopoulos 2008; Glasby & Hutchings 2010 and herein). 
In the Grand Caribbean, M. acicularum, M. nobilis and M. viridis were regarded as junior synonyms of M. 

sanguinea; however, we have shown that they are different and consequently reject the synonymy. Herein, we 
showed morphological differences among these species including some novel features such as the proportion of 
maxillary carriers, the closing maxillary system in MI, the distribution of branchial filaments along the body, the 
last chaetiger with ventral cirri having swollen base, and a detailed description of the different types of pectinate 
chaetae using the width of the blade and the length and thickness of teeth. Our results call into question all records 
of M. sanguinea in the Grand Caribbean; those reports could represent any of the aforementioned three species and 
the specimens should be reexamined.

Acknowledgements

We thank Karen Osborn, Linda Ward (USNM) and Mark Siddall (AMNH) for making available some of the 
materials that made this study possible. We also thank to Sergio I. Salazar-Vallejo (ECOSUR) and Jesús Ángel de 
León-González (UANL) by suggesting important means to improve this manuscript. We thank Güley Şahin (Sinop 
Üniversitesi), an anonymous reviewer and Jason Williams (editor Zootaxa) for their valuable comments on the 
manuscript. During this research, ICMA was supported by a scholarship from CONACyT (514117/298079). 

References

Andrew, W. & Andrew, N.V. (1953) Some annelid and sipunculid worms of the Bimini region. American Museum Novitates, 
1617, 1–16.

Baird, W. (1869) Remarks on several genera of annelides, belonging to the group Eunicea, with a notice of such species as are 
contained in the collection of the British Museum, and a description ofsome others hitherto undescribed. Journal of the 

Linnean Society of London, 10, 341–361. 
http://dx.doi.org/10.1111/j.1096-3642.1869.tb00665.x

Bellan, G. (1964) Contribution à l’étude systématique et écologique des annélides polychètes de la Méditerranée. Recueil des 

Travaux de la Station Marine d’Endoume, 49, 1–371.
Berthold, A.A. (1827) Latreille's Natürliche Familien des Thierreichs. Aus dem Franzosischen, mit Anmerkungen und 

Zusätzen. Verlage Landes-Industrie-Comptoirs, Weimar, 606 pp.
Carrera-Parra, L.F. & Salazar-Vallejo, S.I. (1998) A new genus and 12 new species of Eunicidae (Polychaeta) from the 

Caribbean Sea. Journal of the Marine Biological Association of the United Kingdom, 78, 145–182. 
http://dx.doi.org/10.1017/S0025315400040005

Carrera-Parra, L.F. (2006) Revision of Lumbrineris de Blainville, 1828 (Polychaeta: Lumbrineridae). Zootaxa, 1336, 1–64.
Crossland, C. (1903) On the marine fauna of Zanzibar and British East Africa, from collections made by Cyril Crossland in the 

years 1901 and 1902. Polychaeta. Part II. Proceedings of the Zoological Society of London, 2, 129–144.
Dales, R.P. (1962) The polychaete stomodeum and the inter-relationships of the families of Polychaeta. Proceedings of the 

Zoological Society of London, 139, 389–428. 
http://dx.doi.org/10.1111/j.1469-7998.1962.tb01837.x

Day, J.H. (1967) A Monograph on the Polychaeta of Surthern Africa. Part I. Errantia. British Museum (Natural History), 
London, 458 pp. 
http://dx.doi.org/10.5962/bhl.title.8596

de Quatrefages, A. (1865) Note sur la classification des Annélides. Comptes rendus hebdomadaires des séances de l'Académie 

des sciences, 60, 586–600. 
de Quatrefages, A. (1866 [1865]) Histoire Naturelle des Annelés Marins et d’Eau Douce: Annélides et Géphyriens. Tome 

Premier. Collection des Suites a Buffon formant avec les Oeuvres de cet auteur un Cours Complet d’Histoire Naturelle. 
Librairie Encyclopédique de Roret, Paris, 588 pp. [Wright, E.P. (1866) Annelida. Zoological Record, Section 6 (Annelida, 

etc.), 578–600].
Díaz-Díaz, O. & Liñero-Arana, I. (2002) Poliquetos asociados a substratos artificiales sumergidos en la costa nororiental de 
 Zootaxa 3925 (1)  © 2015 Magnolia Press  ·  53REINSTATEMENT OF THREE SPECIES OF MARPHYSA



Venezuela, 3. Eunicida (Annelida: Polychaeta). Boletín del Instituto Oceanográfico de Venezuela, 41, 3–14.
Ehlers, E. (1887) Reports on the results of dredging, under the direction of L.F. Pourtalès, during the years 1868–1870, and of 

Alexander Agassiz, in the Gulf of Mexico (1877–78) and in the Caribbean Sea (1878–79), in the U.S. Coast survey 
steamer "Blake", XXXI report on the annelids. Memoirs of the Museum of Comparative Zoology at Harvard College, 15, 
1–1335.

Fauchald, K. (1970) Polychaetous annelids of the families Eunicidae, Lumbrineridae, Iphitimidae, Arabellidae, Lysaretidae and 
Dorvilleidae from Western Mexico. Allan Hancock Monographs in Marine Biology, 5, 1–335. 
http://dx.doi.org/10.5479/si.00810282.221

Fauchald, K. (1977) Polychaetes from intertidal areas in Panama, with a review of previous shallow-water records. Smithsonian 

Contributions to Zoology, 221, 1–81.
Fauvel, P. (1923) Polychètes errantes. Faune de France, 5, 1–488.
Fauvel, P. (1937) Annélides Polychètes du Japon. Memoirs of the College of Science, Kyoto Imperial University, Series B, 12, 

41–92.

Gathof, J.M. (1984) Family Eunicidae Savigny, 1818; In: Uebelacker, J.M. & Johnson P.G. (Eds.), Taxonomic guide to the 

polychaetes of the Northern Gulf of Mexico. Vol. 6. Barry A. Vittor & Associates, Inc., Alabama, pp. 1–31.
Gillet, P. (1986) Contribution à l'étude des annélides polychètes des lagunes de la Manche-a-eau et de Belle-Plaine 

(Guadeloupe) description d'un nouveau Capitellidae: Scyphoproctus guadaloupensis n. sp. Bulletin du Muséum d'Histoire 

Naturelle, 4, 803–817.
Glasby, C.J. & Hutchings, P.A. (2010) A new species of Marphysa Quatrefages, 1865 (Polychaeta: Eunicida: Eunicidae) from 

northern Australia and a review of similar taxa from the Indo-west Pacific, including the genus Nauphanta Kinberg, 1865. 
Zootaxa, 2352, 29–45.

Grube, A.E. (1850) Die Familien der Anneliden. Archiv für Naturgeschichte, Berlin, 16, 249–364. 
Hansen, G.A. (1882) Recherches sur les annélides recueillies par M. le professeur Édouard van Benedon pendant son voyage au 

Brésil et à la Plata. Memoires Couronnes et Memoires des Savants Etrangers publies par L'Academie Royale des Sciences, 

des Lettres et des Beaux-Arts de Belgique, 44, 1–29. 
Hartman, O. (1944) Polychaetous Annelids, 5. Eunicea. Allan Hancock Pacific Expeditions, 10, 1–238.
Hartman, O. (1954) Polychaetous annelids of the Gulf of Mexico. Fishery Bulletin of the Fish and Wildlife Service, 55, 

413–417.
Hartman, O. (1956) Polychaetous annelids erected by Treadwell, 1891 to 1948, together with a brief chronology. Bulletin of the 

American Museum of Natural History, 109, 239–310.
Hartman, O. (1959) Catalogue of the Polychaetous Annelids of the World. Part 2. Occasional Papers of the Allan Hancock 

Foundation, 23, 355–628. 
Hartmann-Schröder, G. (1967) Feinbau und Funktion des Kieferapparates der Euniciden am Beispiel von Eunice (Palola) 

siciliensis Grube (Polychaeta). Mitteilungen aus dem Hamburgischen Zoologischen Museum und Institut, 64, 5–27.
Hutchings, P.A. & Karageorgopoulos, P. (2003) Designation of a neotype of Marphysa sanguinea (Montagu, 1813) and a 

description of a new species of Marphysa from eastern Australia. Hydrobiologia, 496, 87–94. 
http://dx.doi.org/10.1023/A:1026124310552

Izuka, A. (1907) On two new species of annelids belonging to the Euncidae. Zoological Magazine (Dobutsugasku zasshi), 19, 
139–143. [translated into English]

Laverde-Castillo, J.J.A. & Rodríguez-Gómez, H. (1987) Lista de los poliquetos registrados para el caribe Colombiano, 
incluyendo comentarios sobre su zoogeografia. Anales del Instituto de Investigaciones Marinas de Punta de Betín, 17, 
95–112.

Leidy, J. (1855) Contributions towards a knowledge of the marine Invertebrate fauna of the coasts of Rhode Island and New 
Jersey. Journal of the Academy of Natural Sciences of Philadelphia, New Series, 3, 135–152.

Lewis, C. & Karageorgopoulos, P. (2008) A new species of Marphysa (Eunicidae) from the Western Cape of South Africa. 
Journal of the Marine Biological Association of the United Kingdom, 88, 277–287. 
http://dx.doi.org/10.1017/S002531540800009X

Miura, T. (1977) Eunicid polychaetous annelids from Japan, II. La Mer, 15, 11–31.
Monro, C.C.A. (1933) The Polychaeta Errantia collected by Dr. C. Crossland at Colón, in the Panama Region, and the 

Galapagos Islands during the expedition of the S.Y. “St. George”. Proceedings of the Zoological Society of London, 1933, 
1–196.

Montagu, G. (1813) Descriptions of several new or rare animals principally marine, found on the south coast of Devonshire. 
Transactions of the Linnean Society of London, 11, 18–21. 
http://dx.doi.org/10.1111/j.1096-3642.1813.tb00035.x

Moore, J.P. (1909) Polychaetous annelids from Monterey Bay and San Diego, California. Proceedings of the Academy of 

Natural Sciences of Philadelphia, 61, 235–295.
Parapar, J., Besteiro, C. & Urgorri, V. (1993) Taxonomy and Ecology of Annelida of the Iberian Peninsula - Polychaeta from 

the Ria-De-Ferrol. Cahiers de Biologie Marine, 34, 411–432.
Paxton, H. (1986) Generic revision and relationships of the family Onuphidae (Annelida: Polychaeta). Records of the 

Australian Museum, 38, 1–74. 
http://dx.doi.org/10.3853/j.0067-1975.38.1986.175
MOLINA-ACEVEDO & CARRERA-PARRA54  ·  Zootaxa 3925 (1)  © 2015 Magnolia Press



Paxton, H. (1993) Diopatra Audouin and Milne Edwards (Polychaeta: Onuphidae) from Australia, with a discussion of 
developmental patterns in the genus. The Beagle, Records of the Northern Territory Museum of Arts and Sciences, 10, 
115–154.

Pettibone, M.H. (1963). Marine polychaete worms of the New England region, 1 Aphroditidae through Trochochaetidae. 
Bulletin of the United States National Museum, 227, 1–356. 
http://dx.doi.org/10.5479/si.03629236.227.1

Pillai, T.G. (1958) Studies on a brackish-water polychaetous annelid, Marphysa borradailei, sp. n. from Ceylon. Ceylon 

Journal of Science (Biological Sciences), 1, 94–106.
Salazar-Vallejo, S.I. (1996) Lista de especies y bibliografía de los poliquetos (Polychaeta) del Gran Caribe. Anales del Instituto 

de Biología, Universidad Nacional Autónoma de México, Serie Zoología, 67, 11–50.
Salazar-Vallejo, S.I. & Carrera-Parra, L.F. (1998) Eunicids (Polychaeta) from the Mexican Caribbean with keys to Great 

Caribbean species: Fauchaldius, Lysidice, Marphysa, Nematonereis and Palola. Revista de Biologia Tropical, 45, 
1481–1498.

Treadwell, A.L. (1917) Polychaetous Annelids from Florida, Porto Rico, Bermuda, and The Bahamas. Carnegie Institute of 

Washington Publication, 251, 255–272.
Treadwell, A.L. (1921) Leodicidae of the West Indian region. Carnegie Institution of Washington Publication, 15, 1–131.
Treadwell, A.L. (1939) New polychaetous annelids from New England, Texas and Puerto Rico. American Museum Novitates, 

1023, 1–7.
von Marenzeller, E. (1888) Polychäten der Angra Pequena-Bucht. Zoologische Jahrbücher, Abteilung für Systematik, 

Geographie und Biologie der Tiere, 3, 1–124.
Webster, H.E. (1879) The Annelida Chaetopoda of the Virginian coast. Transactions of the Albany Institute, 9, 202–272.
Webster, H.E. (1884) Annelida from Bermuda collected by G. Brown Goode. Bulletin of the United States National Museum, 

25, 305–327.
Zanol, J., Halanych, K.M. & Fauchald, K. (2014) Reconciling taxonomy and phylogeny in the bristleworm family Eunicidae 

(Polychaete: Annelida). Zoologica Scripta, 43, 79–100. 
http://dx.doi.org/10.1111/zsc.12034
 Zootaxa 3925 (1)  © 2015 Magnolia Press  ·  55REINSTATEMENT OF THREE SPECIES OF MARPHYSA


	Abstract
	Introduction
	Material and methods
	Systematics
	Class Polychaeta Grube, 1850
	Order Eunicida Dales, 1962
	Family Eunicidae Berthold, 1827
	Marphysa de Quatrefages, 1865
	Marphysa acicularum Webster, 1884
	Marphysa nobilis Treadwell, 1917
	Marphysa viridis Treadwell, 1917
	Acknowledgements
	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




