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Abstract

Samples from the scarcely-studied sedimentary seabed from the Isla del Coco (Costa Rica) yielded a single species of Ta-

naidacea, belonging to a new genus of Leptocheliidae, Cocotanais. The new genus shows affinities with Pseudonototanais 

and Heterotanais in bearing a conspicuous forcipate cheliped in the males, which in Cocotanais has a modified merus and 

carpal flange. Other distinct characters of the males are a triangular cephalothorax, a three-articled antennular peduncle 

and swollen bases of pereopods 4–6. Females have a four-articled antennule, a maxilliped endite with three distal flat 

spines and two inner coupling hooks, and a maxilliped basis with two long setae. The species was found in sheltered bays, 

both free-living in the sediment and also as a commensal of anemones (Infraorder Boloceroidaria), thus representing the 

first reported case of such an association. 
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Resumen

En muestras procedentes de los escasamente estudiados fondos sedimentarios de la Isla del Coco (Costa Rica) se halló una 

única especie de tanaidáceo, perteneciente a un nuevo género de Leptocheliidae, Cocotanais. El nuevo género muestra 

afinidades con Heteotanais y Pseudonototanais, siendo la más remarcable la presencia de un quelípedo en forma de      fór-

ceps, que en Cocotanais presenta rebordes en el carpo. Otros caracteres distintivos son pedúnculo antenular tri-articulado 

y basis de los perópodos 4–6 protuberantes. Las hembras presentan una anténula tetra-articulada, endito del máxilípedo 

con tres espinas planas y dos ganchos de unión internos, y basis con dos setas largas. La especie fue encontrada en bahías 

abrigadas, tanto en el sedimento como siendo comensal de anémonas (Infraorden Boloceroidaria), representando por tanto 

el primer caso documentado de comensalismo de un tanaidáceo en un cnidario. 

Introduction

The Isla del Coco National Park (onwards ICNP, Figure 1) is an oceanic island in the Pacific Ocean, about 500 km 
off the mainland of Costa Rica and more than 630 km from Malpelo and the Galapagos Islands; it lies between 
5º30’N 87º01’W and 5º34’N87º06’W (Lizano, 2001). The island is a World Heritage Site that supports a high 
biodiversity in its terrestrial and marine ecosystems. In spite of its remoteness, the island is visited daily by divers, 
tourists, and scientists (Sibaja-Cordero et al., 2012a). Nevertheless, the benthic fauna of ICNP remains largely 
understudied, particularly that from its shallow sedimentary environments. To date, the only report of a tanaidacean 
in ICNP was “Anatanais?”, based on an incomplete specimen of tanaidomorph (Nunomura 1979). From other 
areas of the Costa Rican Pacific coast, the only report of a tanaidomorph was given by Heard et al. (2009), who 
mentioned female specimens of an unidentified species of Pseudoleptochelia Lang, 1973.

Only one tanaidacean species was found in the sedimentary bottoms of ICNP in the present study, belonging to 
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biased to females at every station is typical of the Paratanaoidea. Furthermore, the quantitative, exhaustive 
sampling method minimizes the possibility of missing species present in the study area. As a consequence, there is 
no reason to consider the male and female specimens found as belonging to different species.

The male/female ratio was relatively high for leptocheliids, which can reach ratios over 1:1000 (Bamber, 
2010). No ovigerous female, manca or early stage juvenile was found in the samples, suggesting that the time of 
sampling (April) was a pre-reproductive period, and that the life cycle of Cocotanais puravida is markedly 
seasonal. In species in which males are not able to feed, and die after breeding, these are present seasonally 
(Bamber, 2010). Laboratory experiments have shown that in Hargeria rapax (Harger, 1879) and Heterotanais 

oerstedii (Krøyer, 1842) juveniles and ovigerous females are absent in the population in winter (Bückle-Ramirez, 
1965; Modlin & Harris, 1989) while in Leptochelia sp. indet. (as Leptochelia. savignyi [Krøyer, 1842] see Bamber, 
2010) ovigerous females (and hence, reproduction) occur year-round (Masunari, 1983). Modlin & Harris (1989) 
suggest that seasonality in reproduction of leptocheliids is related to seasonal changes in temperature and salinity in 
temperate latitudes, while in Leptochelia sp. indet. this phenomenon does not occur because Masunari worked in 
tropical, stable environments. The ICNP is a tropical island and rains occur throughout the year, but seasonal 
changes in either oceanographic conditions or biotic factors could cause this population structure in certain months. 
Laboratory experiments or year-round sampling would help to solve this question. 

Aknowledgements

We greatly thank Dr. Roger N. Bamber for his invaluable help and advice given during the preparation of this work. 
Comments from two anonymous referees are greatly appreciated. This study was partially supported by CIMAR’s 
Projects N°808-B0-164, and N°808-B0-654 funded by Universidad de Costa Rica and CONARE; INCITE 
Mobility Program of XUNTA de GALICIA (Spain), ESF (European Social Fund), and Universidad de Vigo. 

References

Álvaro, M.C., Błażewicz-Paszkowycz, M., Davey, N. & Schiaparelli, S. (2011) Skin digging tanaids: the unusual parasitic 
behavior of Exspina typica in Antarctic waters and worldwide deep basins. Antarctic Science, 23, 343–348. 
http://dx.doi.org/10.1017/s0954102011000186

Araújo-Silva, C. de L. & Larsen, K. (2012) Tanaidacea (Tanaidacea: Crustacea) from Brazil. IV. A new genus and two new 
species from the family Leptocheliidae. Zootaxa, 3523, 1–19.

Bamber, R.N. (2010) In the footsteps of Henrik Nikolaj Krøyer: the rediscovery and redescription of Leptochelia savignyi

(Krøyer, 1842) sensu stricto (Crustacea: Tanaidacea: Leptocheliidae). Proceedings of the Biological Society of 

Washington, 123 (4), 289–311. 
http://dx.doi.org/10.2988/10-14.1

Bamber, R.N. (2013) A re-assessment of Konarus Bamber, 2006 and sympatric leptocheliids from Australasia, and of 
Pseudoleptochelia Lang, 1973 (Crustacea: Peracarida: Tanaidacea). Zootaxa, 3694 (1), 1–39. 
http://dx.doi.org/10.11646/zootaxa.3694.1.1

Bamber, R.N. & Costa, A.C. (2009) The Tanaidaceans (Arthropoda: Peracarida: Tanaidacea) of São Miguel, Azores, with 
description of two new species, and a new record from Tenerife. Açoreana, Supp 6, 183–200.

Bamber, R.N. & Bird, G. (1997) Peracarid crustaceans from Cape d´Aguilar and Hong Kong, III. Tanaidacea: Tanaidomorpha. 
In: Morton, B. (Ed.), The Marine Flora and Fauna of Hong Kong and Southern China IV. Proceedings of the Eighth 

International Marine Biological Workshop, 2–20 April 1995. Hong Kong University Press, Hong Kong, pp. 103–142.
Bird, G. (2011) Paratanaoidean tanaidaceans (Crustacea: Peracarida) from littoral and shallow sublittoral habitats in New 

Zealand, with descriptions of three new genera and seven new species. Zootaxa, 2891, 1–62.
Bird, G. & Holdich, M. (1989) Tanaidacea (Crustacea) of the north-east Atlantic: the subfamily Pseudotanainae 

(Pseudotanaidae) and the family Nototanaidae. Zoological Journal of the Linnean Society, 97, 233–298. 
http://dx.doi.org/10.1111/j.1096-3642.1989.tb00548.x

Bird, G. & Larsen, K. (2009) Tanaidacean Phylogeny – the Second Step: the Basal Paratanaoidean Families (Crustacea: 
Malacostraca). Arthropod Systematics & Phylogeny, 67 (2), 137–158.

Błażewicz-Paszkowycz, M. & Bamber, R.N. (2012) The shallow-water Tanaidacea (Arthropoda: Malacostraca: Peracarida) of 
the Bass Strait, Victoria, Australia (other than the Tanaidae). Memoirs of Museum Victoria, 69, 1–235.

Błażewicz-Paszkowycz, M., Bamber, R. & Anderson, G. (2012) Diversity of Tanaidacea (Crustacea: Peracarida) in the World's 
Oceans – How Far Have We Come? PLoS ONE, 7 (4), e33068. 
http://dx.doi.org/10.1371/journal.pone.0033068 
ESQUETE ET AL. 240  ·  Zootaxa 3741 (2)  © 2013 Magnolia Press

http://dx.doi.org/10.1017/s0954102011000186
http://dx.doi.org/10.1017/s0954102011000186
http://dx.doi.org/10.2988/10-14.1
http://dx.doi.org/10.2988/10-14.1
http://dx.doi.org/10.11646/zootaxa.3694.1.1
http://dx.doi.org/10.11646/zootaxa.3694.1.1
http://dx.doi.org/10.1371/journal.pone.0033068
http://dx.doi.org/10.1371/journal.pone.0033068


Bückle-Ramirez, L.F. (1965) Untersuchungen über die Biologie von Heterotanais oerstedi Kröyer (Crustacea, Tanaidacea). 
Zeitschrift für Morphologie und Okologie der Tiere, 55, 714–782. 
http://dx.doi.org/10.1007/bf00406235

Clarke, W.D. (1955) A new species of the genus Heteromysis (Crustacea, Mysidacea) from the Bahama Islands, commensal 
with a sea-anemone. American Museum novitiates, 1716, 1–13.

Dana, J.D. (1849) Conspectus Crustaceorum, Conspectus of the Crustacea of the U.S. Exploring Expedition. American Journal 

of Science, 2, 424–428.
Dollfus, A. (1897) Note préliminaire sur les Tanaidae recueillis aux Acores pendant les campagnes de l’Hirondelle (1887–

1888). Bulletin de la Société Zoologique  22, 207-215.
Edgar, G.J. (2012) New Leptocheliidae (Crustacea: Tanaidacea: Tanaidomorpha) from Australian seagrass and macro-algal 

habitats, and a redescription of the poorly-known Leptochelia ignota from Sydney Harbour. Zootaxa, 3276, 1–37.
Esquete, P., Bamber, R.N. & Aldea, C. (2012) On some shallow-water Tanaidomorpha (Crustacea: Peracarida: Tanaidacea) of 

Chilean fjords, with description of a new species of Zeuxoides Sieg, 1980. Zootaxa, 3257, 38–55.
Guţu, M. (2011) A new genus and two new species of leptocheliids from the marine shallow waters of Indonesia (Crustacea: 

Tanaidacea: Tanaidomorpha). Travaux du Muséum d’Histoire Naturelle “Grigore Antipa”, 54, 43–61. 
http://dx.doi.org/10.2478/v10191-011-0003-5

Guţu, M. (2012) A new subgenus and two new indo-west Pacific species of the Leptocheliid genus Pseudonototanais Lang, 
1973 (Crustacea: Tanaidacea: Tanaidomorpha). Travaux du Muséum d’Histoire Naturelle “Grigore Antipa”, 55 (1), 27–
40.

Hartmann-Schröder, G. (1959) Zur Okologie der Polychaeten des Mangrove-Estero-Gebeites von El Salvador. Beitraege zur 

Neotropical Fauna, 1, 69–183. 
http://dx.doi.org/10.1080/01650525909380612 

Heard, R.W., Breedy, O., Vargas, R. (2009) Tanaidaceans. In: Werthmann, I.S., Cortés, J. (Eds.), Marine Biodiversity of Costa 

Rica, Central America. Springer Netherlands, pp. 245–256.
Lang, K. (1949) Contribution to the systematics and synonymies of the Tanaidacea. Arkiv for Zoologi, 42A (18), 1–14.
Lang, K. (1973) Taxonomische und phylogenetische Untersuchungen über die Tanaidaceen (Crustacea). 8. Die Gattungen 

Leptochelia Dana, Paratanais Dana, Heterotanais G. O. Sars und Nototanais Richardson, Dazu einige Bemerkungen über 
die Monokonophora und ein Nachtrag. Zoologica Scripta, 2, 197–229. 
http://dx.doi.org/10.1111/j.1463-6409.1974.tb00752.x

Larsen, K., & Wilson, G.D.F. (2002) Tanaidacean phylogeny, the first step: the superfamily Paratanoidea. Journal of Zoological 

Systematics and Evolutionary Research, 40, 205–222. 
http://dx.doi.org/10.1046/j.1439-0469.2002.00193.x 

Lizano, O.G. (2001) Batimetría de la plataforma insular alrededor de la Isla del Coco, Costa Rica. Revista de Biología Tropical, 
49 (Supl. 2), 163–170.

Masunari, S. (1983) Postmarsupial development and population dynamics of Leptochelia savignyi (Krøyer, 1842) 
(Tanaidacea). Crustaceana, 151–162. 
http://dx.doi.org/10.1163/156854083x00776

Modlin, R.F. & Harris, P.A. (1989) Observations on the natural history and experiments on the reproductive strategy of 
Hargeria rapax (Tanaidacea). Journal of crustacean biology, 578–586. 
http://dx.doi.org/10.2307/1548589

Morales-Vela, B., Suárez-Morales, E., Padilla-Saldívar, J. & Heard, R.W. (2008) The tanaid Hexapleomera robusta (Crustacea: 
Peracarida) from the Caribbean manatee, with comments on other crustacean epibionts. Journal of the Marine Biological 

Association of the United Kingdom, 88, 591–596. 
http://dx.doi.org/10.1017/s0025315408000672

Nunomura, N. (1979) Isopod crustaceans (except Anthuridae) collected on the Presidential Cruise of 1938. Proceedings of the 

Biological Society of Washington, 89 (57), 653–666.
Shiino, S.M. (1978) Tanaidacea collected by French scientists on board the survey ship “Marion-Dufresne” in the regions 

around Kerguelen Islands and other subantarctic islands in 1972, ’74, ’75, ’76. Science Report of Shima Marineland, 5, 1–
122. 
http://dx.doi.org/10.1016/0198-0254(79)90879-3 

Sars, G.O. (1882) Revision af gruppen: Isopoda Chelifera med charakteristik af nye herhen hørende arter og slægter. Archiv for 

Mathematik og Naturvidenskab, 7 (1), 1–54.
Sibaja-Cordero, J.A., Troncoso, J.S. & Cortés, J. (2012a) The Lancelet Asymmetron lucayanum Complex in Cocos Island 

National Park, Pacific Costa Rica 1. Pacific Science, 66 (4), 523–528. 
http://dx.doi.org/10.2984/66.4.9

Sibaja-Cordero, J.A., Troncoso, J.S., Benavides-Varela, C. & Cortés, J. (2012b) Distribution of shallow water soft and hard 
bottom seabeds in the Isla del Coco National Park, Pacific Costa Rica. Revista de Biología Tropical, 60 (Supl. 3), 53–66.

Sieg, J. (1980) Taxonomische Monographie der Tanaidae Dana 1849 (Crustacea: Tanaidacea). Abhandlungen der 

Senckenberische Naturforschenden Gesellschaft, 537, 1–267.
Sieg, J. (1980) Revision der gattung Nototanais Richardson, 1906 (Crustacea, Tanaidacea). Mitteilungen aus Zoologischen 

Museum in Berlin, 56 (1), 45–71.
 Zootaxa 3741 (2)  © 2013 Magnolia Press  ·  241NEW TANAIDACEAN FROM ISLA DEL COCO, COSTA RICA

http://dx.doi.org/10.2478/v10191-011-0003-5
http://dx.doi.org/10.2478/v10191-011-0003-5
http://dx.doi.org/10.1016/0198-0254(79)90879-3 
http://dx.doi.org/10.1007/bf00406235
http://dx.doi.org/10.1007/bf00406235
http://dx.doi.org/10.2984/66.4.9
http://dx.doi.org/10.2984/66.4.9
http://dx.doi.org/10.1080/01650525909380612
http://dx.doi.org/10.1080/01650525909380612
http://dx.doi.org/10.1111/j.1463-6409.1974.tb00752.x
http://dx.doi.org/10.1111/j.1463-6409.1974.tb00752.x
http://dx.doi.org/10.1046/j.1439-0469.2002.00193.x
http://dx.doi.org/10.1046/j.1439-0469.2002.00193.x
http://dx.do
http://dx.do
http://dx.doi.org/10.2307/1548589
http://dx.doi.org/10.2307/1548589
http://dx.doi.org/10.1017/s0025315408000672
http://dx.doi.org/10.1017/s0025315408000672
http://dx.doi.org/10.1016/0198-0254%2879%2990879-3
http://dx.doi.org/10.1016/0198-0254%2879%2990879-3
http://dx.doi.org/10.1016/0198-0254%2879%2990879-3


Stewart, S. (2005) Associated language: Pura vida in Costa Rica. Revista de Filología y Lingüística, 31 (1), 297–310.
Suárez-Morales, E., Londoño-Mesa, M. & Heard, R.W. (2011) Discovery of a new genus of tanaidacean (Crustacea: 

Tanaidacea: Mirandotanaidae) found associated with a deep-sea terebellid polychaete. Contributions to Zoology, 80, 157–
167.

Vader, W. (1984) Associations between amphipods (Crustacea: Amphipoda) and sea anemones (Anthozoa, Actiniaria). 
Australian Museum Memoir, 18 (13), 141–153. 
http://dx.doi.org/10.3853/j.0067-1967.18.1984.380

Vader, W. & Krapp-Schickel, G. (1996) Redescription and biology of Stenothoe brevicornis Sars (Amphipoda: Crustacea), an 
obligate associate of the sea anemone Actinostola callosa (Verrill). Journal of Natural History, 30 (1), 51–66. 
http://dx.doi.org/10.1080/00222939600770041

Vader, W. & Lönning, S. (1973) Physiological adaptations in associated amphipods: A comparative study of tolerance to sea 
anemones in four species of Lysianassidae. Sarsia, 53 (1), 29–40.

Vanhöffen, E. (1914) Die Isopoden der Deutschen Südpolar-Expedition 1901-1903. Deutsche Südpolar-Expedition, Zoologie, 
15, 447–598.

Wittmann, K.J. (2008) Two new species of Heteromysini (Mysida, Mysidae) from the island of Madeira (NE Atlantic), with 
notes on sea anemone and hermit crab commensalism in the genus Heteromysis SI Smith, 1873. Crustaceana, 81 (3), 351–
374. 
http://dx.doi.org/10.1163/156854008783564037
ESQUETE ET AL. 242  ·  Zootaxa 3741 (2)  © 2013 Magnolia Press

http://dx.doi.org/10.3853/j.0067-1967.18.1984.380
http://dx.doi.org/10.3853/j.0067-1967.18.1984.380
http://dx.doi.org/10.1080/00222939600770041
http://dx.doi.org/10.1080/00222939600770041
http://dx.doi.org/10.1163/156854008783564037
http://dx.doi.org/10.1163/156854008783564037
http://dx.doi.org/10.1163/156854008783564037

	Abstract
	Resumen
	Introduction
	Material and methods
	Cocotanais puravida Esquete, sp. nov.
	Discussion
	Aknowledgements
	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




