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Agelas linnaei spec.nov. (Porifera: Demospongiae: Agelasida: Agelasidae) is described from the Thou-
sands Islands reef complex, West- Java, Indonesia. The new species is compared with all other Agelas
species occurring in the Indo-West Pacific region. The new species differs from these other species by the
overall morphology and the size of the verticillated acanthostyles. Surprisingly, this is only the second
Agelas species ever described from Indonesia.

Introduction

Sponges belonging to the genus Agelas are often large and conspicuous reef dwell-
ers. So far, forty nominal species have been described originally as Agelas or are subse-
quently assigned to it from other genera (Ectyon, Oroidea, Chalinopsis), one of which (A.
alboluten) is no longer considered to belong in Agelas, and two are incertae sedis, and six
species are considered to be junior synonyms (Van Soest et al, 2005, consulted on 1 No-
vember 2007). The majority has been described from the Caribbean (17 spp.) of which
fourteen species are currently under revision (Parra-Velandia et al, in prep). Although
it is thought that the Indo-Pacific coral reefs are the most diverse in the world, only
thirteen species belonging to this genus are found so far and only a single species has
been described from Indonesia (Thiele, 1903). A revision of the Indo-Pacific Agelas spe-
cies is urgently needed, because most descriptions are based on small fragments, lacking
good morphological characters and in situ photographs. In addition, the variation of
the skeletal characters, such as the arrangement of the fibres and the spicule morphol-
ogy, is very low making the external growth form very important in species identifica-
tion. The genus Agelas is placed in the family Agelasidae and this currently remains a
monotypic family (Van Soest, 2002). The taxonomic placement of the family has been in
debate for many decades and recently, the family was placed together with the Astro-
scleridae in its own order Agelasida (Van Soest & Hooper, 2002). In addition, most of
these species contain brominated pyrroles, which are known to have cytotoxic, antibac-
terial, anticancer properties (Vik et al, 2006; Erpenbeck & Van Soest, 2007). During the
2005 LIPI-NNM Expedition, a very conspicuous Agelas species was observed in the
Thousands Islands reef complex, off Jakarta, West-Java, Indonesia, which appears to be
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undescribed. Interestingly, new bromopyrrole alkaloid derivatives along with known
compounds have been isolated from this species and some of these substances showed
prominent inhibition against L5178Y mouse lymphoma cells (Hertiani, 2007). To avoid
adding to the large number of publications on natural products isolated from unnamed
sponges, we decided to describe this species first, despite the need for a revision of the

Fig. 1. Agelas linnaei spec. nov., preserved specimen of holotype; (scale bar = 5 cm).
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Indo-Pacific Agelas spp. In the present paper we describe and compare the new species
with the other described Agelas species from adjacent seas.

Materials and methods

The sponge was collected in the Thousands Islands, West-Java, Indonesia by the
first author using SCUBA in September 2005. The specimen is preserved in 70% ethylal-
cohol and deposited in the sponge collection of the National Museum of Natural History
(RMNH Porifera). The description presented below is based on external morphology,
skeletal architecture and shape and size of the spicules. Spicule dimensions are given as
the mean length (range of length measurements) x mean width (range of width meas-
urements) of 100 spicule measurements. For study of the skeletal architecture hand-cut
tangential sections of the ectosome and perpendicular sections of the choanosome were
made. The sections were air-dried, mounted in Durcupan® ACM on a microscope slide,
and studied under a Leitz high power light microscope. Spicule preparations were
made by dissolving a small piece of the specimen in 100% nitric acid (HNO3), after
which the residue was rinsed four times with water, once with 96% ethanol. The spi-
cules were air-dried on microscopic slides and prepared for study with the light micro-
scope by mounting them in Durcupan® ACM, as well as put on aluminum stubs and
coated with gold or gold-palladium for study with a Jeol Scanning Electron Microscope
and a FEI QUANTA 200 SEM microscope.

To obtain thin sections of tissue to study the three-dimensional arrangement of skel-
eton and spicules, pieces of about 10 x 10 x 2 mm were cut from each specimen, includ-
ing the surface, then air dried; these samples where washed several times in a commer-
cial detergent solution (Bold, Ariel) and maintained for 24 h in a warm temp (35-40°C),
then were washed and stirred five times in abundant double distilled water, after that
washed and stirred twice in ethanol 96%, and finally let to air dry. The images where
taken in a HP Scanjet 4070 scanner, with the maximum resolution (2400 dpi) possible.

The classification used here follows the Systema Porifera (Hooper & Van Soest,
2002).

Systematic part

Phylum Porifera Grant, 1835
Class Demospongiae Sollas, 1885
Order Agelasida Hartman, 1980
Family Agelasidae Verrill, 1907
Genus Agelas Duchassaing & Michelotti, 1864

Agelas linnaei spec. nov.
(figs 1, 2a-b, 3a-d)

Material— Holotype: RMNH POR. 2109, Indonesia, NW Java, Thousands Islands, Peniki E Island,
5°41’32”5 106°43’03”E; 15m., 25.ix.2005, coll. N.J. de Voogd, # SER41/250905/147.

Shape and size.— Roundly lobate to thickly flabellate. Holotype consists of four sep-
arate pieces. The largest piece is 14 cm in width, 8 cm in height and 2.5 cm in diameter
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igs 2a, b Agelas linnaei spec. nov. in situ. Photo’s N.J. de Voogd.
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(diameter, height, width) (figs 1, 2a-b), but specimens can grow much larger.

Colour.— Bright orange externally to cream-orange internally.

Surface and consistency.— Texture: very soft, spongy; dermis is a bright easily dis-
tinguishable membrane, with dense concentrations of conules. The conule height varies
from 1 to 3 mm. Small apertures (< 2 mm) are scattered across the body, in between
some lobes bigger pores (2-3 mm) may be observed connected to internal axial chan-
nels.

Skeleton.— The interior is densely punctured by primary canals 200 pm-2 mm in
diameter, from which secondary canals radiate, 100 um-1.0 mm wide. The conules are
reinforced internally by tracts of fibers. The skeleton is an irregular and dense reticula-
tion of spongin fibres; primary fibres (35-80 um in diameter), aggregated in packs, more
or less undulated, heavily cored (1-7 spicules in cross section) and echinated; secondary
interconnecting fibres (25-40 pm in diameter) are not cored and less echinated than the

Fig. 3. a, Thin section of skeleton (scale bar = 20 mm), b, cross section of choanosomal skeleton, c, large
verticillated style, (scale bar = 20 um), d, small verticillated style, (scale bar =10 pm).
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primaries; tertiary fibres (20-30 pm in diameter) present and echinated in a similar fash-
ion as the secondaries, also uncored (fig. 3a, b). Meshes irregular from 100-250 um in
diameter.

Spicules.— Acanthostyles (N = 100) are straight, but a few are slightly curved; the
whorls, measured in the middle third of the spicule, have 5-12 spines depending on the
width, they are conspicuous in the spicule center but sometimes faint and irregular at
the spicule tip and head; the average length of spicules is 187 pm (78.7-372.3 pm), the
average width is 12.1 um (5.2-24 pm) and the average number of whorls is 19.3 (11-33)
(fig. 3¢, d).

Ecology.— Locally very abundant, overgrowing other reef invertebrates.

Distribution.— Only observed at type locality, Peniki Island and the island Payang
Kecil in the Thousands Islands Reef complex, off Jakarta, West-Java, Indonesia.

Etymology.— The species is named to honour Carolus Linnaeus, or Carl von Linné,
to celebrate 250 years of binomial nomenclature.

Discussion

In this paper we describe a new sponge from Indonesia belonging to the genus
Agelas. A. linnaei spec. nov. is characterized by its very soft consistency, surface with
conules, the flabelliform to lobate morphology and the dimension of the verticillated
acanthostyles. So far the species has not been recorded elsewhere in Indonesia despite
its conspicuousness and extensive historical and recent surveys at many localities with-
in the Indonesian Archipelago. Thirty-three species are presently assigned to the genus
Agelas (World list of Extant Porifera; http:/ /www.vliz.be/vmdcdata/porifera/) of which
around 13 are recorded from the Indo-Pacific region. Here we compare our new species
with other Agelas species from Indonesia and adjacent waters. Apart from two records
of Agelas mauritiana and Agelas ceylonica of widespread Indo-Pacific species by Van Soest
(1989), only one other Agelas species has been described from Indonesia. A. cavernosa
(Thiele, 1903) from Ternate, Maluku, is an irregular mass with a few short fingerlike
projections. Although, the type consists only of a very small fragment, this species
clearly differs from our new species by the smaller maximum size of the acanthostyles
(200 x 15 um). Three other Agelas species have been frequently observed (by NdV and
RvS) from various localities within Indonesia (e.g. Bali, NW Java, East-Kalimatan, N &
S Sulawesi), these are: A. ceylonica (Dendy, 1905), A. nakamurai Hoshino, 1985 and A.
nemoechinata Hoshino, 1985. The type of A. ceylonica from the Gulf of Manaar consists of
a few slender, anastomosing, sub-cylindrical branches arising from an irregular, prolif-
erous basal crust of which the acanthostyles have a maximum dimension of 240 x 20
um. A. nakamurai originally described from the Ryukyus Islands, Japan is a massive,
rounded or thickly encrusting orange to red sponge. Unlike our species, the surface is
smooth with uneven irregularly meandering surface grooves. The acanthostyles are all
of a similar length, 226 pm (185-267 pm) x 12 ym (8-15 um), and the longest is much
smaller than those our new species. A. nemoechinata is, like the previous species, mas-
sive to thickly encrusting, but the colour is brown with an uneven, honeycomb-like
surface. The spicules are 189 pm (170-210 ym) x 11 um (9-13 ym) in dimension and are
occasionally sharply pointed at both ends. A. semiglaber Pulitzer-Finali, 1996 is described
from Papua New Guinea. The specimen was only a small crust on a pebble, merely suf-
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ficient for a spicule slide. The verticillated styles are in two size categories of which the
maximum and minimum dimensions are almost similar to our new species. However,
we cannot distinguish different size categories, because of the overlap in spicule dimen-
sion. In addition, the larger ones are, unlike our new species, completely smooth in the
middle (230-375 um x 11-16 pm), while the smaller ones are entirely spined (75 - 100 x
3.5 um). Pulitzer-Finali (1982) described A. robusta, from Hong Kong. The type material
is 6 x 3 cm and was apparently a massive sponge with a tough and resilient consistency
and clathrous structure. This species differs from A. linnaei in its morphology and by its
very stout acanthostyles with short, blunt spines (170-250 pm x 14-30 um). A. gracilis
(Whitelegge 1897) is described from the Funafuti Atoll in the Pacific Ocean from the
deeper subtidal (72-125 m). It is subcylindrical, unbranched, and the surface is uneven
with numerous minute conuli. The consistency is soft but tough. Although Whitelegge
only described one size category of verticillated styles (100-220 ym x 7-13 um), Lévi &
Lévi (1989) also found a specimen from the deeper subtidal (85-90 m) in the Philippines
with megascleres in two size categories (I. 90-120 ym x 7-8 pm, IL. 190-290 pm x 8-13
pm) and an intermediate size class (150-190 pm x 8-12 um). They examined the type
and concluded that the specimen from the two localities belonged to the same species.
This species clearly differs from our new species by its cylindrical branches, smaller
acanthostyles and by the fact that it only occurs in deeper water. Two other Agelas were
described from deep water off New Caledonia; A. dendromorpha (Lévi, 1993) and A. no-
vaecaledoniae (Lévi & Lévi, 1983). A. dendromorpha has a bush-like appearance with acan-
thostyles in two size categories (I. 60-100 ym x 3-4 pm, II. 130-260 pm x 10-12 pm),
which is clearly different from our new species. In addition, the smaller sized acantho-
styles are peculiar in morphology, as they do no possess the verticillation. A. novaecale-
doniae is an ochre-brown elastic thick plate, with an irregular clathrous surface. The
megascleres are in two size categories, but contain acanthoxeas (120-250 pm x 5 pm) in
addition to acanthostyles (100-190 um x 5-8 um). The type of A. bispiculata (Vacelet, Vas-
seur & Lévi, 1976) from Madagascar consists of five small hemispherical fragments. The
acanthostyles are in two size categories (I. 55-120 pm x 6-10 um, II. 320-400 um x 6-10
pm), which have a clear differentiation with the larger ones in the axial skeleton, and
the smaller ones echinating the fibres. Another species from Madagascar A. (as Ectyon)
carpenteri Gray 1867 is a nomen nudum, as the author only gives a brief reference to
another species without a clear description. A. axifera Hentschel, 1911 from Southwest-
ern Australia is a red-brown, club-shaped sponge with an irregular surface. The megas-
cleres consist of a mixture of acanthostyles and acanthoxeas of similar dimensions (112-
152 um x 5-7 pm). The morphology and size and shape of the megascleres are very
different from our new species. The type of A. marmarica (Lévi, 1958) from Saudi Arabia
is an orange sponge which covers coral substrate. The acanthostyles are not larger than
230 x 10 um, which is much smaller than our new species. The type of A. mauritiana
(Carter, 1883) from Mauritius consists of a small fragment of 5 cm and the acantho-
styles are about 220 um in length. The description is very concise, but the spicule di-
mensions do not fit our spicule measurement. There are similarities between Indone-
sian A. linnaei spec. nov. and Caribbean A. clathrodes (Schmidt, 1870) and A. citrina
Gotera & Alcolado 1987, which may - if proven to be of phylogenetic significance —
have biogeographic and evolutionary implications. The presence of secondary and
tertiary fibers in the skeleton arrangement, the architecture and length of the spicules,
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the surface conules and the chrome color are shared with these two species. The most
remarkable difference is that A. clathrodes and A. citrina have an extremely cavernous
choanosome while A. linnaei spec.nov. is more dense with narrow channels.

In conclusion, although this is only the second description of a new species of Agelas
from Indonesia, we expect that forthcoming reef explorations will discover more spe-
cies; hence we expect that the number of Agelas spp. present in the Indo-Pacific region
will eventually outnumber the Caribbean Agelas species.

Acknowledgements

This publication is a result of the Thousand Islands Expedition, September 2005,
organized by the Research Centre for Oceanography (PPO-LIP], Jakarta, Indonesia) and
the National Museum of Natural History - Naturalis (Leiden, The Netherlands). The
research by Naturalis was part of the project “Climate change and Indonesian coral reef
biotas” within the theme “Biodiversity in relation to Global Change” of the Council for
Earth and Life Sciences of the Netherlands Organization for Scientific Research (ALW-
NWO grant 852.000.50). We are grateful to LIPI for granting research permits. We thank
the staff of PPO-LIPI and Bert Hoeksema for logistic support. The first author received
financial support of the “European Commission’s Research Infrastructure Action via the
SYNTHESYS Project” for examining type material in the London and Berlin Museum.
The second author received financial support from Colombian Science Fund-COLCIEN-
CIAS (Agelas systematics and biogeography: 1101-09-11241), from the Netherlands
Foundation for the Advancement of Tropical Research WOTRO (WB 82-261), and
matching funds from Universidad Nacional de Colombia-Divisién de Investigaciones
Sede Bogotd (DIB) and Universiteit van Amsterdam-IBED. We thank Lisa Becking, Koos
van Egmond and Jack van Oijen for technical assistance.

References

Carter, H.J., 1883. Contributions to our knowledge of the Spongida.— Annals and Magazine of Natural
History (ser. 5) 12: 302-329.

Dendy, A., 1905. Report on the sponges collected by Professor Herdman, at Ceylon, in 1902. Pp. 57-246,
pls I-XVL.— In: Herdman, W.A. (Ed.), Report to the Government of Ceylon on the Pearl Oyster
Fisheries of the Gulf of Manaar 3 (Supplement 18). (Royal Society: London).

Erpenbeck, D. & R.W.M. Van Soest, 2007. Status and perspective of sponge chemosystematics.— Marine
Biotechnology 9: 2-19.

Gray, J.E., 1867. Notes on the Arrangement of Sponges, with the Descriptions of some New Genera.
Proceedings of the Zoological Society of London 1867(2): 492-558, pls XXVII-XXVIIIL.

Hentschel, E., 1911. Tetraxonida. 2. Teil. In. Michaelsen, W. & R. Hartmeyer (eds), Die Fauna Stidwest-
Australiens.— Ergebnisse der Hamburger siidwest-australischen Forschungsreise 1905. Volume
3(10). (Fisher: Jena).

Hertiani, 2007. Isolation and Structure Elucidation of Bioactive Secondary Metabolites from Indonesian
Marine Sponges.— PhD-thesis. University of Diisseldorf, Germany.

Hoshino, T., 1985. Description of two new species in the genus Agelas (Demospongiae) from Zamami
Island, the Ryukyus, Japan.— Proceedings of the Japanese Society of Systematic Zoology. 30: 1-10.

Lévi, C., 1993. Porifera Demospongiae: Spongiaires bathyaux de Nouvelle-Calédonie, récoltés par le
‘Jean Charcot’. Campagne BIOCAL, 1985. Pp. 9-87.— In: Crosnier, A. (ed.), Résultats des campagnes
MUSORSTOM, Volume 11. Mémoires du Muséum national d"Histoire naturelle (A, Zoologie) 158:
1-426.



de Voogd et al. A new Agelas from Indonesia. Zool. Med. Leiden 82 (2008) 243

Lévi, C., 1959. Spongiares des Iles Philippines, Principalment Recoltees au voisinage de Zamboanga.—
The Philippine Journal of Science 88: 509-533.

Lévi, C. & P. Lévi, 1983. Démosponges bathyales récoltées par le N/O‘Vauban’ au sud de la Nouvelle-
Calédonie.— Bulletin du Muséum national d"Histoire naturelle (4, A) 5(4): 931-997.

Lévi C. & P. Lévi, 1989. Spongiaeres (Murorstom 1 & 2). In: J. Forest (ed.), Résultats des Campagnes
Musorstom, Volume 4.— Bulletin du Muséum national d"Histoire naturelle (A), 143: 25-103.

Parra-Velandia, EJ.S., S. Zea & R.-W.M. van Soest, in prep. Reef Sponges of the Genus Agelas (Porifera:
Demospongiae) from the Caribbean Sea.— Contributions to Zoology.

Pulitzer-Finali, G., 1982. Some shallow water sponges from Hong Kong.— In B.S. Morton & C.K. Tseng
(eds) Proceedings of the First International Marine Biological Workshop: The marine flora and fauna
of Hong Kong and Southern China. Pp.97-100. Hong Kong University Press.

Pulitzer-Finali, G., 1996. Sponge from the Bismarck Sea.— Bollettino dei Musei Instituti Biologici
dell’Universita di Genova 60-61: 101-138.

Thiele, J., 1903. Kieselschwamme von Ternate. I.— Abhandlungen herausgegeben von der Senckenber-
gischen naturforschenden Gesellschaft Frankfurt 25: 19-80.

Vacelet, J., P. Vasseur & C. Lévi, 1976. Spongiaires de la pente externe des récif coralliens de Tulear Sud-
Ouest de Madagascar.— Mémoires du Muséum National d’Histoire Naturelle 49:1-116, pls I-X.
Van Soest, RW.M., 1989. The Indonesian fauna: a status report.— Netherlands Journal of Sea Research

23: 223-230.

Van Soest, RW.M., 2002. Family Agelasidae.— In J.N.A. Hooper & R.W.M.van Soest (eds) Systema Por-
ifera. A guide to the classification of sponges. Volume 1, Kluwer Academic/Plenum Publishers New
York, Boston, Dordrecht, London, Moscow, xlvii, 1708.

Van Soest, RW.M., N. Nicole Boury-Esnault, D. Janussen & ]J.N.A. Hooper, 2005. World Porifera data-
base. Available online at http:/ /www.marinespecies.org/porifera. [consulted on 1-11-2007]

Van Soest, RW.M. & ].N.A. Hooper, 2002. Order Agelasida.— In].N.A. Hooper & R.W.M.van Soest (eds)
Systema Porifera. A guide to the classification of sponges. Volume 1, Kluwer Academic/Plenum Publish-
ers New York, Boston, Dordrecht, London, Moscow, xlvii, 1708.

Vik, A., E.E. Hedner, C. Charnock, O. Samuelsen, R. Larsson, L.L. Gundersen & L. Bohlin, 2006. (+)-age-
lasine D: Improved synthesis and evaluation of antibacterial and cytotoxic activities.— Journal of
Natural Products 69: 381-386.

Whitelegge, T., 1897. The sponges from Funafuti.— Memoirs of the Australian Museum 3: 323-332.

Received: 6.xi.2007
Accepted: 27.xi.2007
Edited: J. van Tol







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /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 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 550
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (GWG_GenericCMYK)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Ghent PDF Workgroup - 2005 Specifications version3 \(x1a: 2001 compliant\))
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14173.229 14173.229]
>> setpagedevice


