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Abstract

Monstrilloid copepods were collected during zooplankton surveys in reef and coastal areas of Australia. Representatives
of all four genera of the Monstrilloida (Monstrilla Dana, Monstrillopsis Sars, Cymbasoma Thompson, and Maemonstrilla
Grygier & Ohtsuka) were recorded. In this contribution a taxonomic analysis of specimens belonging to the latter two gen-
era is provided, and a new genus described. The genus Monstrillopsis was represented exclusively by male specimens, on
the basis of which three new species are described: Mon. hastata sp. nov., Mon. boonwurrungorum sp. nov., and Mon.
nanus sp. nov. These are distinguished from each other and previously described species of this genus by details of the
genital complex (or genital apparatus), body size, ornamentation of the cephalic surface, number of caudal setae, and char-
acteristic modifications of the fifth antennular segment. All have distinctive characters not associated with sexual modi-
fications, which will ease the task of matching females collected in future studies. Australomonstrillopsis gen. nov. is
proposed to accommodate a male specimen with a unique combination of characters including massively developed cau-
dal rami, cephalic perioral protuberances, and absence of an inner seta on the first exopodal segment of legs 1-4, among
other characters. The new genus is monotypic and contains A. crassicaudata sp. nov. Three of the four new species of
Maemonstrilla (Mae. ohtsukai sp. nov., Mae. hoi sp. nov., and Mae. protuberans sp. nov.) belong to the Mae. hyottoko
species group, and the remaining one, Mae. crenulata sp. nov., belongs to the Mae. turgida group. Each of the new species
of Maemonstrilla from Australia can be distinguished from its known congeners by a unique combination of characters
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including the type of body reticulation, body size, antennule and body proportions, distinctive characters of the swimming
legs, details of the antennular armature, and the presence/absence of a posteroventral process on the genital compound
somite. With the addition of the four new species of Monstrillopsis and the four of Maemonstrilla described herein, the
number of species in these genera has increased to 13 and 11 species, respectively. In no case did congeneric species co-
occur, hinting that there may be a rich species diversity yet to be discovered within the Australian Monstrilloida.

Key words: marine zooplankton, taxonomy, associated Copepoda, reef crustaceans

Introduction

Monstrilloids are protelean parasites of benthic polychaetes and molluscs; most postnaupliar and preadult stages
are endoparasitic (Suarez-Morales 2011; Sudrez-Morales ef al. 2010, 2014). Only the first naupliar stage, a final,
transitory copepodid stage (“subimago”), and the planktonic adults are free-living. The adults are the most
conspicuous stage; they are non-feeding, reproductive forms that lack second antennae and mouthparts. These
copepods are part of the zooplankton community in coastal-neritic waters at all latitudes, including Arctic and
Antarctic waters (Razouls, 1996; Suarez-Morales & Ivanenko 2004; Suarez-Morales 2011). Monstrilloids are
frequently collected during routine plankton surveys but are rarely found in large numbers, although high densities in
samples collected at night in and around coral reefs have been reported (Sale e al. 1976, 1978; Suarez-Morales 2001,
2011). The systematic position of the Monstrilloida is unclear: Huys et al. (2007) regarded the group as belonging
within the Siphonostomatoida, a case considered unproven by Sudrez-Morales (2011) and Sudrez-Morales et al.
(2014). For the purposes of the present work we retain the ordinal status of the Monstrilloida. Currently, the order is
known to contain over 120 nominal species arranged in four valid genera: Monstrilla Dana, Monstrillopsis Sars,
Cymbasoma Thompson, and Maemonstrilla Grygier and Ohtsuka (Suarez-Morales et al. 2006; Grygier & Ohtsuka
2008; Suarez-Morales 2011). The taxonomic status of all valid and invalid genera of the Monstrilloida was briefly
reviewed by Grygier and Ohtsuka (2008). Except for Maemonstrilla, the valid genera can be identified following
Boxshall and Halsey’s (2004) key.

Because of their relative rarity in plankton samples and the taxonomic complexity of the group, there are large
geographic areas in which the monstrilloid copepod fauna remains practically unknown (Suarez-Morales 2011).
One of these is Australia. Nicholls (1944) illustrated two specimens of Monstrilla sp. from Spencer Gulf, for which
Davis (1949) later proposed the new species M. nicholsii Davis, 1949. According to Grygier (1995), Razouls
(1981) stated that this species was "peu reconnaissable" because of the lack of data on many important
morphological details. Its taxonomical status should be revised by checking the type specimens if they are
available, or by examining collections from the type locality. There are additional Australian records of two
widespread species of Cymbasoma, C. longispinosum (Bourne, 1890) and C. thompsoni (Giesbrecht, 1893)
(Razouls et al. 2013).

In this contribution we present a taxonomic analysis of the Australian species of Monstrillopsis Sars, 1921 and
Maemonstrilla Grygier & Ohtsuka, 2008, and describe three new species of the former genus and four of the latter. We
also describe a new genus to which a single new species is herein assigned. Ecological and distributional comments of
the species are also provided.

Materials and methods

Monstrilloid copepods were isolated from plankton samples collected in ecological studies of Australian coastal
and shelf seas during the career of the second author. In all, monstrilloids occurred in 76 samples taken between
November 1982 and November 2009. The source plankton samples were fixed in formaldehyde solution. Once
isolated, monstrilloid copepods were transferred to 70% ethanol for taxonomic examination and long-term
preservation.

The taxonomic descriptions presented here accord with the upgraded descriptive standards proposed by Grygier
and Ohtsuka (1995) for monstrilloid copepods. New micro-characters were recently proposed by Grygier and Ohtsuka
(2008) to further upgrade these standards, particularly in Maemonstrilla, but some of them require SEM analysis and
others are not practical to check or evaluate with a small set of specimens or with only a single specimen available, as
is the case for most of the Australian material considered here. Huys et al.’s (2007) nomenclature for the terminal
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Arctic, Sub-Antarctic, temperate, tropical, and subtropical zones (Suarez-Morales & Ivanenko 2004; Suérez-
Morales et al. 2006; Suarez-Morales et al. 2008), but the genus seems to be most diverse in temperate and cold
latitudes (7 of 10 previously known species). Maemonstrilla has only been recorded from the Indo-West Pacific,
with species known from Japan, Indonesia, India, Singapore, the South China Sea, the Red Sea, and Australia
(Grygier & Ohtsuka 2008; present data).

The present collections of Monstrillopsis, Maemonstrilla, and Australomonstrillopsis, come from both
temperate and tropical regions of Australia (Fig. 24). The habitats sampled span coastal embayments with rich
seagrass communities (Western Port Bay, Shark Bay, and Exmouth Gulf), a large temperate bay (Port Phillip Bay),
a platform reef within the Great Barrier Reef (Davies Reef), and an isolated Indian Ocean coral reef off the Western
Australian shelf (Scott Reef). Details of the collection sites and their plankton communities can be found in the
original literature cited in the Material Examined sections, although two species (the possibly endemic
Australomonstrillopsis crassicaudata and Maemonstrilla protuberans) were recovered from an ad hoc collection
made at Davies Reef in October 1985—details of the plankton community at this location can be found in
McKinnon (1991). With the exception of Maemonstrilla ohtsukai, all the new species are described on the basis of
single individuals occurring in plankton collections. The two genera co-occurred at four of the six locations.
Maemonstrilla ohtsukai occurred both in Western Australia (Exmouth Gulf and Shark Bay) and Victoria (Western
Port Bay), indicating that this species is probably widely distributed. Although the paucity of specimens
compromises any conclusion regarding the distribution of the other species, the fact that in no case did congeneric
species co-occur, contrary to the case in the Ryukyu Islands (Grygier & Ohtsuka 2008), hints that there may be a
rich species diversity yet to be discovered within the Australian Monstrilloida.

Acknowledgements

We wish to thank Samantha Talbot (AIMS) for her help in cataloguing and maintaining these collections and for
detailed editorial suggestions. The constructive comments from two reviewers and the subject editor of Zootaxa,
Susan Dippenaar, greatly contributed to improve a previous version of this work.

References

Boxshall, GA. & Halsey, S.H. (2004) An Introduction to Copepod Diversity. The Ray Society, London, 966 pp.

Davis, C.C. (1949) A preliminary revision of the Monstrilloida, with descriptions of two new species. Transactions of the
American Microscopical Society, 68, 245-255.

Dolgopol’skaya, M.A. (1948) K faune Monstrillidae Chernogo morya. Trudy Zoologicheskogo Instituta Akademii Nauk SSSR,
7, 177-183. [in Russian]

Grygier, M.J. (1995) Annotated chronological bibliography of Monstrilloida (Crustacea: Copepoda). Galaxea, 12, 1-82.

Grygier, M.J. & Ohtsuka, S. (1995) SEM observation of the nauplius of Monstrilla hamatapex, new species, from Japan and an
example of upgraded descriptive standards for monstrilloid copepods. Journal of Crustacean Biology, 15, 703-719.
http://dx.doi.org/10.2307/1548820

Grygier, M.J. & Ohtsuka, S. (2008) A new genus of monstrilloid copepods (Crustacea) with anteriorly pointing ovigerous spines
and related adaptations for subthoracic brooding. Zoological Journal of the Linnean Society, 152, 459—-506.
http://dx.doi.org/10.1111/j.1096-3642.2007.00381.x

Huys, R. & Boxshall, G.A. (1991) Copepod Evolution. The Ray Society, London, 468 pp.

Huys, R., Llewellyn-Hughes, J., Conroy-Dalton, S., Olson, P.D. Spinks, J.N. & Johnston, D.A. (2007) Extraordinary host
switching in siphonostomatoid copepods and the demise of the Monstrilloida: Integrating molecular data, ontogeny and
antennulary morphology. Molecular Phylogenetics and Evolution, 43, 368-378.
http://dx.doi.org/10.1016/j.ympev.2007.02.004

Isaac, M.J. (1974) Copepoda Monstrilloida from south-west Britain including six new species. Journal of the Marine
Biological Association of the United Kingdom, 54, 127-140.
http://dx.doi.org/10.1017/s0025315400022116

Isaac, M.J. (1975) Copepoda, Suborder: Monstrilloida. Fiches d’Identification du Zooplancton, 144/145, 1-10.

Kimmerer, W.J. & McKinnon, A.D. (1985) A comparison of the zooplankton in two adjacent embayments, Port Phillip and
Westernport Bays, Australia. Estuarine, Coastal and Shelf Science, 21, 145-159.
http://dx.doi.org/10.1016/0272-7714(85)90094-0

Kimmerer, W.J., McKinnon, A.D., Atkinson, M.J. & Kessell, J.A. (1985) Spatial distributions of plankton in Shark Bay, Western

AUSTRALIAN MONSTRILLOIDA I Zootaxa 3779 (3) © 2014 Magnolia Press - 339


http://dx.doi.org/10.1016/0272-7714(85)90094-0

Australia. Australian Journal of Marine and Freshwater Research, 36, 421-432.
http://dx.doi.org/10.1071/mf9850421

McKinnon, A.D. (1991) Community composition of reef-associated copepods in the lagoon of Davies Reef, Great Barrier
Reef, Australia. Proc. Fourth Int. Conference on Copepoda; Bulletin of the Plankton Society of Japan, Special Volume
(1991), 467-478.

McKinnon, A.D. & Ayukai, T. (1996) Copepod egg production and food resources in Exmouth Gulf, Western Australia. Marine
and Freshwater Research, 47, 595-603.
http://dx.doi.org/10.1071/mf9960595

McKinnon, A.D., Duggan, S., Béttger-Schnack, R., Gusméo, L.F.M. & O’Leary, R.A. (2013) Depth structuring of pelagic copepod
biodiversity in waters adjacent to an Eastern Indian Ocean coral reef. Journal of Natural History, 47, 639-665.
http://dx.doi.org/10.1080/00222933.2012.673645

Nicholls, A.G. (1944) Littoral Copepoda from South Australia (IT) Calanoida, Cyclopoida, Notodelphyoida, Monstrilloida and
Caligoida. Records of the South Australian Museum, 8, 1-62.

Razouls, C. (1981) Répertoire Mondiale Taxinomique et Bibliographique Provisoire des Copépodes Planctoniques Marins et
des Eaux Saumdtres. Divers Systemes de Classification. Laboratoire Arago, Banyuls-sur-Mer, 359 pp.

Razouls, C. (1996) Diversité et répartition géographique chez les Copépodes pélagiques. 2. — Platycopioida, Misophrioida,
Mormonilloida, Cyclopoida, Poecilostomatoida, Siphonostomatoida, Harpacticoida, Monstrilloida. Annales de [’ Institut
Océanographique Nouvelle Série, 72, 5—142.

Razouls, C., de Bovée, F., Kouwenberg, J. & Desreumaux, N. (2005-2013) Diversity and geographic distribution of marine
planktonic copepods (sensu lato) (from 1883 to 2011/2012) Calanoida, Platycopioida, Misophrioida, Mormonilloida,
Cyclopoida (gnathostomes and poecilostomes), Siphonostomatoida, Harpacticoida, Monstrilloida. Available from: http://
copepodes.obs-banyuls.fi/en (accessed 18 February 2014)

Sale, P.F., McWilliams, P.S. & Anderson, D.T. (1976) Composition of the near-reef zooplankton at Heron Reef, Great Barrier Reef.
Marine Biology, 34, 59—66.
http://dx.doi.org/10.1007/bf00390788

Sale, P.F., McWilliams, P.S. & Anderson, D.T. (1978) Faunal relationships among the near-reef zooplankton at three locations on
Heron Island, Great Barrier Reef, and seasonal changes in this fauna. Marine Biology, 49, 133—145.
http://dx.doi.org/10.1007/bf00387113

Sars, G.O. (1921) An account of the Crustacea of Norway with short descriptions and figures of all the species. Vol. VIII
Copepoda Monstrilloida and Notodelphyoida. The Bergen Museum, Bergen, 91 pp. + XXXVII pls.

Suarez-Morales, E. (2001) An aggregation of monstrilloid copepods in a western Caribbean reef area: ecological and conceptual
implications. Crustaceana, 74, 689—696.
http://dx.doi.org/10.1163/156854001750377966

Suarez-Morales, E. (2011) Diversity of the Monstrilloida (Crustacea: Copepoda). PLoS ONE, 6 (8), €22915.
http://dx.doi.org/10.1371/journal.pone.0022915

Suarez-Morales, E. & Dias, C. (2001) Taxonomic report of some monstrilloids (Copepoda: Monstrilloida) from Brazil with
description of four new species. Bulletin de ['Institut Royal des Sciences Naturelles de Belgique, Biologie, 71, 65-81.

Suarez-Morales, E. & Escamilla, J.B. (1997) An undescribed monstrilloid copepod (Copepoda: Monstrilloida) from the
northern Yucatan Peninsula, Mexico. Bulletin of Marine Science, 61, 539-547.

Suarez-Morales, E. & Ivanenko, V.N. (2004) Two new species of Monstrillopsis Sars (Crustacea: Copepoda: Monstrilloida)
from the White Sea and Norway, with comments on M. dubia Scott. Arctic, 57, 37-46.

Suarez-Morales, E. & Morales-Ramirez, A. (2009) New species of Monstrilloida (Crustacea: Copepoda) from the Eastern Tropical
Pacific. Journal of Natural History, 43, 1257-1271.
http://dx.doi.org/10.1080/00222930902894419

Suarez-Morales, E., Bello-Smith, A. & Palma, S. (2006) A revision of the genus Monstrillopsis Sars (Crustacea: Copepoda:
Monstrilloida) with description of a new species from Chile. Zoologischer Anzeiger, 245, 95-107.
http://dx.doi.org/10.1016/j.jcz.2006.05.002

Suarez-Morales, E., Carrillo, A. & Morales-Ramirez, A. (2013) Report on some monstrilloids (Crustacea: Copepoda) from a reef
area off the Caribbean coast of Costa Rica, Central America with description of two new species. Journal of Natural History,
47, 619-638.
http://dx.doi.org/10.1080/00222933.2012.742933

Suarez-Morales, E., Paiva Scardua, M. & Da Silva, PM. (2010) Occurrence and histo-pathological effects of Monstrilla sp.
(Copepoda: Monstrilloida) and other parasites in the brown mussel Perna perna from Brazil. Journal of the Marine Biological
Association of the United Kingdom, 90, 953-958.
http://dx.doi.org/10.1017/s0025315409991391

Suarez-Morales, E., Ramirez, F.C. & Derisio, C. (2008) Monstrilloida (Crustacea: Copepoda) from the Beagle Channel, South
America. Contributions to Zoology, 77, 217-226.

Suarez-Morales, E., Harris, L.H., Ferrari, F.D. & Gasca, R. (2014) Late postnaupliar development of Monstrilla sp. (Copepoda:
Monstrilloida), a protelean endoparasite of benthic polychaetes. Invertebrate Reproduction and Development, 58, 60—73.
http://dx.doi.org/10.1080/07924259.2013.816787

340 - Zootaxa 3779 (3) © 2014 Magnolia Press SUAREZ-MORALES & MCKINNON



	Abstract
	Introduction
	Materials and methods
	Systematics
	Order Monstrilloida Sars, 1901
	Family Monstrillidae Dana, 1849
	Genus Monstrillopsis Sars, 1921
	Monstrillopsis hastata sp. nov.
	Monstrillopsis boonwurrungorum sp. nov.
	Monstrillopsis nanus sp. nov.
	Genus Australomonstrillopsis Suárez-Morales & McKinnon gen. nov.
	Australomonstrillopsis crassicaudata sp. nov.
	Genus Maemonstrilla Grygier and Ohtsuka, 2008
	Maemonstrilla ohtsukai sp. nov.
	Maemonstrilla hoi sp. nov.
	Maemonstrilla protuberans sp. nov.
	Maemonstrilla crenulata sp. nov.
	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




