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The European Fanworm, Sabella spallanzanii (Gmelin, 1791), is a known invasive species in Australian coastal waters
(Global Invasive Species Database 2013) and has been listed as:

e an'introduced marine pest' by the National Introduced Marine Pest Information System (NIMPIS 2013)

e a'target introduced pest species by the Australian Ballast Water Management Advisory Council (ABWMAC)
(Currie et al. 1998)

e a'medium priority species (a species which has a reasonably high impact/or invasion potential) in a ranking of
Australian marine pests (Hayes et al. 2005).

e areportable marine pest (NSW DPI 2013).

Sabella spallanzanii has the potential to ater native marine ecosystems and compete with native organisms for food and
space. In high densities it also has the potential to impact aguaculture operations both as a nuisance fouler, and as a
competitor to cultured filter-feeding species such as oysters and mussels (NSW DPI 2013; Currie et al. 2000).

The invasive capahilities of this polychaete worm have received considerable attention. It has been shown to inhibit
recruitment of many sessile species on hard surfaces and some infaunal species in soft sediments due to the combined
‘canopy effect’ of the feeding ‘fans’ in a population (Holloway & Keogh 2002; O'Brien et al. 2006), and the efficiency
and strength of its filtration during feeding (Lemmens et al. 1996). This high filtration capacity may aso have a
deleterious effect on nutrient recycling processes in areas where there are high densities of S. spallanzanii in soft
sediments (Murray & Parslow 1999; Stabilia et al. 2006).

Thisannelid is considered native to the Mediterranean Sea and to the European Atlantic coast, but was al so recorded
as early as 1856 from Brazil under seven different synonyms (Knight-Jones & Perkins 1998) and has also been reported
as arecently introduced speciesto New Zealand (Read et al. 2011). Within Australia S. spallanzanii was first discovered
in southern Western Australia in 1965 (Wells & McDonald 2010), and has since been recorded from Victoria, South
Australia, Tasmania and New South Wales (NSW) (see Fig. 1 for distribution records in Australia). In some locations it
appears to be a “boom-or-bust” species. For example, densitiesin Port Phillip Bay have declined to relatively low levels
compared with the period following its initial establishment and expansion in the late 1980s to mid-1990s (Ross et al.
2007).

In New South Wales, S. spallanzanii was first discovered in Twofold Bay (~37°S, 150°E) in November 1996 where
the speciesiis still present despite eradication attempts by diver hand-removal., This population steadily increased until
2008, followed by a decline to pre-2005 numbers (NSW DPI 2013; Creese & Glasby pers. comm.). Due to concerns
regarding the impact of introduced marine pests, Australian ports were surveyed for invasive species during the late
1990s and early 2000s (Hewitt & Martin 1996). Despite extensive diver-surveys of piles, rocky reefs and soft substrates
undertaken in 1998 in Botany Bay during a port survey, no S. spallanzanii were recorded (O'Donnell 2000; Pollard &
Pethebridge 2002a). A study undertaken in 2004 of the soft-sediment polychaete assemblages of Botany Bay also did not
report any S. spallanzanii (Fraser et al. 2006). Likewise, it was not recorded from other major international and domestic
shipping ports immediately to the south and north of Botany Bay which were also sampled during similar port surveys,
namely Port Kembla (in 2000), Port Jackson/Sydney Harbour (in 2001) and Newcastle (in 1997), (Hewitt et al. 1998;
Australian Museum Business Services 2002; Pollard & Pethebridge 2002b). There has been no record of a northern
extension of the range of S. spallanzanii along the NSW east coast, until now (Capa, pers. comm.).
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On 28 March 2013, during aregular Australian Museum collection dive to survey the local fauna, two large tube-
dwelling sabellid polychaete specimens were obtained from a single locality off Inscription Point in Botany Bay
(approximately 34°00'08"S, 151°13'30"E) (see Fig.1). On 11 April 2013, after identification (by the first author),
including comparison with reference specimens held in Australian Museum collections and an independent check (see
Acknowledgements), the NSW Department of Primary Industries (DPI) was notified of the species’ presence in Botany
Bay. A subsequent dive, undertaken on 18 April 2013 targeting further collection of the species in the same vicinity,
yielded another 6 specimens from a 100 m transect during a combined dive time of 120 minutes. After fixation and
preservation, all specimens were deposited in the Australian Museum Marine Invertebrate Collection (registration
numbers AM W43514-5, AM W43462—4). Six specimens were fixed in 7% formalin and preserved in 80% ethanal, 2
specimens (AM W43514, AM W43462) were fixed and preserved in 95% ethanol for future molecular analysis. Small
amounts of tissue were also dissected prior to preservation from 2 specimens (AM W43515, W43514) and frozen for
future molecular analysis.
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FIGURE 1. Map showing collecting location of Sabella spallanzanii in Botany Bay. Inset: recorded locations of S
spallanzanii populations in Australia. B = Botany Bay. X = Port Adelaide. V= Port Phillip Bay. A = Devonport. o = Eden
Harbour (Twofold Bay). e = Esperance. o = Bunbury. ¢ = Albany. ¢ = Spencer Gulf. A= Cockburn Sound and Fremantle.

A detailed description of S spallanzanii is givenin Knight-Jones & Perkins (1998). Diagnostic characters (visiblein
Fig. 2) that distinguish it from other similar sabellid polychaetes include atough leathery tube (which may be covered by
other sessile invertebrates), afeeding ‘fan’ (or branchial crown) which may be brightly coloured with bands of orange,
purple and white (Fig. 2A) with two asymmetric lobes, one of which is spiralled and the other semicircular (Fig. 2B), the
presence of thoracic companion chaetae, and abdominal chaetae arranged in spiralled fascicles (Fig. 2C) — the latter two
characters only visible under a dissecting microscope.

The specimens collected from Botany Bay range in size from 30-112 mm body length (with worm total length of
55-153 mm including branchial crown). The largest specimen (112 mm body length, from AM W43464) has intratubular
maturing oocytes extruded in a mucus mass from the body around the region of the mid abdomen indicating reproductive
viability. None of the other smaller specimens appear to have mature gametes, as the colour of the coelomic fluid when
freshly examined was brown, rather than turquoise or green (which indicates mature oocytes), or white (which indicates
mature spermatozoa) (Giangrande et al. 2000; Currie et al. 2000). These observations agree with Currie et al. (2000),
who found that Australian S. spallanzanii <50 mm body length were sexually immature, and based on their growth
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estimates of 30 mm in 2 months (over warmer months in Port Phillip Bay), suggests that the individuals from Botany
Bay may be from 2-10 months old. The water temperature measured in Botany Bay at the time of collection was 19—
20°C. In the southern hemisphere, spawning of S spallanzanii has been recorded during autumn-winter, and coincides
with falling seawater temperatures (11-14°C, Port Phillip Bay, Currie et al. 2000) suggesting that any individuals >50
mm body length in the Botany Bay population may be approaching maturity and able to spawn as water temperatures
fall.
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FIGURE 2. Diagnostic features of Sabella spallanzanii. A, branchial crown emerging from tube, showing colour pattern. Live
specimen from Botany Bay (one from AM W43464), photo by S. Humphreys. B, branchia crown showing asymmetric lobes.
Preserved specimen (AM W24270, from North Haven, South Australia), photo by E. Wong. C, junction of thorax and abdomen
showing: a, thoracic companion chagetae; b, spiralled fascicle of abdominal chaetae. Live specimen from Botany Bay (one from
AM W43464), photo by S. Humphreys.

The specimens were obtained from 10-12 metres depth in an area at the mouth of Botany Bay where the tidal
current flow is relatively strong. None were located a further 50 metres eastward where wave exposure was high and the
current stronger. The worm tubes were attached to substrates such as large rocks, or on sediment among the rocks
attached to small dead shells. The tubes presented as highly visible, unlike the more cryptic habit of many other similar
large sabellid polychaete species, such as Sabellastarte australiensis and Bispira spp. where the major proportion of the
tube is usually embedded within the substrate. The preferred habitat of S. spallanzanii is reported as shallow subtidal
areas (1-30 m), in harbours and embayments rich in nutrients and sheltered from direct wave action (Currie et al. 2000).
Therefore, the site where they were found in Botany Bay is probably not ideal for high densities and further exploration
of more sheltered areas inside the bay may yield more specimens.

Botany Bay is a mgor domestic and international port. In the year 2011/2012, 1601 vessels visited Botany Bay
(Sydney Ports 2012). An assessment of the likelihood of marine pest introductions in estuaries in the Sydney region
(Glasby & Lobb 2008), including Botany Bay, rated S. spallanzanii as having a high likelihood of summer and winter
survival and ranked it, equally with other species, as having the fourth highest overall impact (which considers both
ecological effects and invasive potential) of the 30 taxa considered. This study also listed S. spallanzanii as humber 20
out of 30 taxa of concern in terms of relative risk of reaching Botany Bay from international ports, but fifth most likely
pest arrival from domestic ports. The top three speciesin that list, however, had already been recorded from Botany Bay
so S. spallanzanii was effectively ranked the second most likely new pest to be introduced into Botany Bay from a
domestic port. Glasby & Lobb (2008) ranked commercial shipping from the port of Melbourne as the most important
domestic vector resulting in a new pest incursions into Botany Bay. They also ranked the international ports of Hong
Kong, Auckland, Tauranga (New Zealand), and Kaohsiung (Taiwan) and Ningbo (China) as the most likely international
origins of the source of new pest introductions from overseas. Of theseinternational ports S. spallanzanii has to date only
been reported from Auckland (Read et al. 2011).

Genetic analyses before 2001 suggest that Australian S. spallanzanii populations probably derive from asingle, or at
most several, initial introductions via shiphull-fouling or ballast water, because of their reduced genetic variability as
compared with Mediterranean populations—the "founder effect” (Andrew & Ward 1997; Patti & Gambi 2001). Because
of the species high fecundity and extended spawning periodicity (Currie et al. 2000), it is considered to be of high risk to
spread to other temperate-water ports via domestic shipping (Glasby & Lobb 2008). Information from life history studies
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show that their pelagic larval phase of ~14 days before settlement, or 20+ days under stressful conditions (Giangrande et
al. 2000), could be a contributary factor in their trandocation between Australian ports via ballast water from domestic
shipping. The discharge of this domestic ballast water isonly strictly controlled in Victorian waters, though uptake is not,
asit is deemed by AQISto be ‘low-risk’ (DAFF Biosecurity 2011). Spread of S. spallanzanii into Botany Bay via hull-
fouling is also a possibility, most likely either from adult spawning while vessels are in port or hull-cleaning of
recreastional vessels, as in-water hull-cleaning of commercial vessels is generally prohibited in Botany Bay (Pollard &
Pethebridge 2002a; Floerl et al. 2010).

At this point it is unclear which vectors have led to the spread of S. spallanzanii to Botany Bay or how widely
distributed it is within the bay. Further underwater exploration is recommended to examine the extent of the distribution
of S spallanzanii within Botany Bay, whether it is the result of a recent introduction (smaller scattered individuals) or
has been present for more than a year (an established population with large mature adult individualsin colonies), and the
impact it is having.

Acknowledgements

Thanks to Pat Hutchings and Amanda Hay for their assistance with collecting, Alex Hegedus for her help with references
and collecting specimens (generally everything), Pat Hutchings for confirmation of identification of the specimens,
Shane Ahyong and Pat Hutchings for assistance with literature, Stuart Humphreys and Eunice Wong for use of their
photos, Michael Elliott for the map, Bob Creese and Tim Glasby for useful insights, and Maria Capa for sharing her
knowledge of unreported sightings of Sabella spallanzanii in Australia, and general discussion.

References

Andrew, J. & Ward, R.D. (1997) Allozyme variation in the marine fanworm Sabella spallanzanii: comparison of native
European and introduced Australian populations. Marine Ecology Progress Series, 152, 131-143.
http://dx.doi.org/10.3354/meps152131

Australian Museum Business Services (2002) Port Survey for Introduced Marine Species — Sydney Harbour. Final
Report for Sydney Ports Corporation. Australian Museum Business Services, Sydney, New South Wales. 62 pp.

Currie, D.R., McArthur, M.A. & Cohen, B.F. (1998) Exotic Marine Pests in the Port of Geelong, Victoria. Marine and
Freshwater Resources Institute Report No. 8, 72 pp.

Currie, D.R., McArthur, M.A. & Cohen, B.F. (2000) Reproduction and distribution of the invasive European fanworm
Sabella spallanzanii (Polychaeta: Sabellidae) in Port Phillip Bay, Victoria, Australia. Marine Biology, 136 (4), 645—
656.
http://dx.doi.org/10.1007/s002270050724

Department of Agriculture, Fisheries and Forestry (DAFF, Biosecurity) (2011) National Seaports Program, Australian
Ballast Water Management Requirements, Version 5. Commonwealth of Australia. 15 pp.

Floerl, O., Peacock, L., Seaward, K. & Inglis, G. (2010) Review of biosecurity and contaminant risks associated with in-
water cleaning. Department of Agriculture, Fisheries and Forestry. 136 pp.

Fraser, C., Hutchings, PA. & Williamson, J. (2006) L ong-term changesin polychagete assemblages of Botany Bay (NSW,
Australia) following a dredging event. Marine Pollution Bulletin, 52, 997-1010.
http://dx.doi.org/10.1016/j.marpolbul.2005.12.016

Giangrande, A., Licciano, M., Pagliara, P. & Gambi, M.C. (2000) Gametogenesis and larval development in Sabella
spallanzanii (Polychaeta: Sabellidae) from the Mediterranean Sea. Marine Biology, 136 (5), 847-861.
http://dx.doi.org/10.1007/s002279900251

Glashy, T.M. & Lobb, K. (2008) Assessing likelihoods of marine pest introductions in Sydney estuaries. A transport
vector approach. NSW Department of Primary Industries Fisheries Final Report Series No. 105, 1-78.

Global Invasive Species Database (2013) http://www.issg.org/database/speci es/ecol ogy.asp?si=1046& fr=1& sts=& lang=EN
(Accessed 3 April 2013)

Hayes, K., Silwa, C., Migus, S., McEnnulty, F. & Dunstan, P. (2005) National priority pests. Part Il Ranking of
Australian marine pests. An independent report undertaken for the Department of Environment and Heritage by
CSIRO Marine Research, 106 pp.

Hewitt, C.L. & Martin, R.B. (1996) Port surveys for introduced marine species — background considerations and
sampling protocols. CRIMP Technical Report, No. 4, 1-40. CSIRO Marine Research, Hobart, Tasmania.

394 . zootaxa 3670 (3) © 2013 Magnolia Press MURRAY & KEABLE


http://www.issg.org/database/species/ecolog
http://adl.brs.gov.au/marinepests/index.cfm?fa=main.spDetailsDB&sp=6000011479#generalInfo
http://adl.brs.gov.au/marinepests/index.cfm?fa=main.spDetailsDB&sp=6000011479#generalInfo

Hewitt, C.L., Gibbs, P, Moore, K.M., Murfet, N.B. & Ross, J. (1998) Introduced Species Survey of Newcastle, New
South Wales. A report for the Newcastle Port Authority. CRIMP Port Survey Report Series, CSIRO Marine
Research, Hobart, Tasmania. 53 pp.

Holloway, M.G. & Keough, M.J. (2002) Effects of an introduced polychagete, Sabella spallanzanii, on the devel opment of
epifaunal assemblages. Marine Ecology Progress Series, 236, 137—154.

Knight-Jones, P. & Perkins, T.H. (1998) A Revision of Sabella, Bispira and Sylomma (Polychaeta: Sabellidae).
Zoological Journal of the Linnean Society, 123, 385-467.
http://dx.doi.org/10.1111/j.1096-3642.1998.tb01370.x

Lemmens, JW.T.J., Clapin, G, Lavery, P. & Carey, J. (1996) Filtering capacity of seagrass meadows and other habitats of
Cockburn Sound, Western Australia. Marine Ecology Progress Series, 143, 187-200.
http://dx.doi.org/10.3354/meps143187

Murray, A.G. & Pardow, J.S. (1999) Modelling of nutrient impacts in Port Phillip Bay - a semi-enclosed marine
Australian ecosystem. Marine and Freshwater Research, 50, 597-611.

NIMPIS (2013) Sabella spallanzanii general information, National Introduced Marine Pest Information System. http://
adl.brs.gov.au/marinepests/index.cfm?fa=main.spDetai| SDB& sp=6000011479#general Info (Accessed 30 April
2013)

NSW DPI (Department of Primary Industries) (2013) http://www.dpi.nsw.gov.au/fisheries/pests-diseases/marine-pests/
nsw/european-fan-worm (Accessed 3 April 2013)

OBrien, A.L., Ross, D.J., & Keough, M.J. (2006) Effects of Sabella spallanzanii physical structure on soft sediment
macrofaunal assemblages. Marine and Freshwater Research, 57, 363-471.

O'Donnell, P. (2000) Identification of introduced polychaetes from Botany Bay. Report by The Ecology Lab Pty Ltd,
Sydney, 5 pp.

Patti, F.P. & Gambi, M.C. (2001) Phylogeography of the invasive polychaete Sabella spallanzanii (Sabellidae) based on
the nucleotide sequence of internal transcribed spacer 2 (ITS2) of nuclear rDNA. Marine Ecology Progress Series,
215, 169-177.
http://dx.doi.org/10.3354/meps215169

Pollard, D.A. & Pethebridge, R.L. (2002a) Report on Port of Botany Bay Introduced Marine Pest Species Survey. NSW
Fisheries Final Report Series, No. 40, 1-69.

Pollard, D.A. & Pethebridge, R.L. (2002b) Report on Port Kembla Introduced Marine Species Survey. Report to Port
Kembla Port Corporation. NSW Fisheries Final Report Series, No. 41, 1-73.

Read, GB., Inglis, G, Stratford, P & Ahyong, S.T. (2011) Arrival of the alien fanworm Sabella spallanzanii (Gmelin,
1791) (Polychaeta: Sabellidae) in two New Zealand harbours. Aquatic Invasions, 6, 273-279.
http://dx.doi.org/10.3391/ai.2011.6.3.04

Ross, D.J., Keough, M.J., Longmore, A.R. & Knott, N.A. (2007) Impacts of two introduced suspension feeders in Port
Phillip Bay, Australia. Marine Ecology Progress Series, 340, 41-53.
http://dx.doi.org/10.3354/meps340041

Stabilia, L., Licciano, M., Giangrande, A., Fanellia, G & Cavalloa, R.A. (2006) Sabella spallanzanii filter-feeding on
bacterial community: Ecological implications and applications. Marine Environmental Research, 61(1), 74-92.
http://dx.doi.org/10.1016/j.marenvres.2005.06.001

Sydney Ports (2012) Sydney Ports Corporation Trade & Logistics Report 2011/2012. Sydney Ports Corporation, 54 pp.

Wells, FE. & McDonald, J.I. (2010) Actionsto implement and complement the National System for the Prevention and
Management of Introduced Marine Pests in Western Australia. Fisheries Research Report No. 207, 1-394.
Department of Fisheries, Western Australia.

SABELLA SPALLANZANII IN BOTANY BAY NSW Zootaxa 3670 (3) © 2013 MagnoliaPress - 395


http://adl.brs.gov.au/marinepests/index.cfm?fa=main.spDetailsDB&sp=6000011479#generalInfo
http://adl.brs.gov.au/marinepests/index.cfm?fa=main.spDetailsDB&sp=6000011479#generalInfo
http://www.dpi.nsw.gov.au/fisheries/pests-diseases/marine-pests/nsw/european-fan-worm
http://www.dpi.nsw.gov.au/fisheries/pests-diseases/marine-pests/nsw/european-fan-worm
http://www.dpi.nsw.gov.au/fisheries/pests-diseases/marine-pests/nsw/european-fan-worm
http://www.dpi.nsw.gov.au/fisheries/pests-diseases/marine-pests/nsw/european-fan-worm


<<
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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


