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NOTAS / NOTES

Presence of the alien chinese pond mussel Anodonta woodiana (Lea, 1834)
(Bivalvia, Unionidae) in the Iberian Peninsula

Q. Pou-Rovira!, R. Araujo?, D. Boix*’, M. Clavero®, C. Feo’, M. Ordeix® & L. Zamora’

Freshwater bivalve invasions are nowadays a
global phenomenon and some species, such as the
zebra mussel, Dreissena polymorpha (Pallas, 1771),
are listed amongst the most pervasive invaders in
the world (Lowe et al., 2000). Bivalves are consi-
dered key species in aquatic ecosystems, being
capable of controlling and transforming their struc-
ture and functioning through their filtering activity
(Strayer et al., 1999). Thus, the establishment of
alien bivalves often entails severe consequences at
multiple levels in the newly occupied aquatic envi-
ronments. These include dramatic changes in the
diversity and abundance of benthic and planctonic
communities, creation of new habitats, alterations
in the rates of ecosystem processes or interferences
with human infrastructures and water uses, fre-
quently involving a large economic cost (Strayer et
al., 1999; Karateyev et al., 2005; Ward & Ricciardi,
2007). To date, there were three species of alien
bivalves reported as having established populations
in the Iberian Peninsula (Garcia Berthou et al.,
2007), two of them inhabiting freshwaters [Asian
clam, Corbicula fluminea (Miiller, 1774), and zebra
mussel] and the third one, Mytilopsis leucophaeta
(Conrad, 1831), occupying brackish and estuarine
waters.

Native freshwater bivalves are a highly threat-
ened group which has undergone a global decline in
the last decades (Lydeard, et al., 2004; Bogan,
2008). The Iberian freshwater bivalve fauna has also
faced serious declines and many local extinction
events have been recorded. Moreover, the Iberian
Peninsula bears one of the last populations of the
critically endangered giant European freshwater
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pearl mussel, Margaritifera auricularia (Spengler,
1793), a species that had a wide European distribu-
tion range in the past (Araujo & Ramos, 2000).
Although habitat modification and destruction have
sometimes been identified as primary drivers of
freshwater bivalve declines (e.g. Bogan, 2008),
some works have linked the establishment of alien
species to the rarefaction and extinction of native
bivalve populations (Ricciardi et al., 1998). Thus,
the spread of invasive bivalves should not only be
judged by their ecosystem effects but also by their
role in biodiversity loss processes.

Anodonta (= Sinanodonta) woodiana is probably
the unionoid that has been most widely introduced
outside its natural distribution area. It is a large mus-
sel species (reaching 30cm) native to Oriental Asia,
including south-eastern Russia, China, Cambodia,
Thailand, Malaysia, Japan and Taiwan (Tabe et al.,
1994; Watters, 1997). In Europe, 4. woodiana was
first recorded in Romania in 1979 and later in 1982
in France and in 1984 in Hungary (Watters, 1997,
Beran, 2008) and nowadays it is known to occur in
Yugoslavia, Serbia, Austria, Slovakia, Czech Repu-
blic, Poland, Holland, Germany, Ukraine, Italy
(Kraszewski, 2007; de Vico et al., 2007; Beran,
2008) and Belgium (J. Conde, pers. comm.). Its
presence is known in Java, Sumatra and other
islands since 1969, in Costa Rica since 1994 and in
Hispaniola since 1982 (Watters, 1997). All this
human-mediated spread was probably related to the
introduction of commercially exploited fish species,
many of them being suspected hosts for the
glochidia of 4. woodiana (Watters, 1997). The dis-
semination of 4. woodiana can be made by the
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spreading of mussels and/or infested fishes. The
only available genetic analysis made in Europe,
coming from the pioneer population in Poland, sug-
gests either a massive colonization by genetically
diverse individuals or a multiple colonization by
founder populations coming from various water
bodies (Soroka, 2006).

The first findings of A. woodiana specimens in
the Iberian Peninsula were made in 2006. Several
Anodonta populations were located in the frame-
work of a study on freshwater fish communities in
the lower section of the Ter River (Pou Rovira et
al., 2007). Among the specimens two morpho-
types were easily distinguished: one corresponded
to the native A. anatina, while the other was iden-
tified as 4. woodiana (Figure 1). In July 2007,
several specimens of 4. woodiana, also mixed
with specimens of A. anatina, were found in one
channel which transfers water from the Ter to the
Dar6 River. We then examined unionid valves that
had been previously collected from the Ter and
other neighboring river basins, which were kept at
the University of Girona and in the Darder
Museum (natural history museum of Banyoles), in
order to identify any possible previous unnoticed
collection of 4. woodiana in the area. None of the
collection specimens were identified as 4. woodi-
ana. However, in June 2008 new specimens of A.
woodiana from the Fluvia River were sent to the
Darder Museum. Thus, the species presently is
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Fig. 1.—A) Living specimens of Anodonta (= Sinanodonta) woodiana collected in the lower reaches of the River Ter. B) Internal

NOTAS / NOTES

known to occur in three north-eastern Iberian river
basins: Ter, Fluvia and Daré (Figure 2).

Four native freshwater mussel species are known
to inhabit Ter and Fluvia rivers: Anodonta anatina
(Linnaeus, 1758), Potomida littoralis (Cuvier,
1798), Unio mancus Lamarck 1819 and Unio cf.
aleroni Companyd & Massot, 1865 (Bofill et al.,
1921; Altaba, 1992: Araujo, pers. obs.). All four
species have undergone a strong decline in the area
and known populations are nowadays scarce (Boix
et al., 2001; Franch et al., 2003). Due to its unusual-
ly high growth ratio and reproductive potential, A.
woodiana can become a serious competitor of native
bivalves, aggravating their already poor conserva-
tion status. In fact, 4. woodiana has become the
dominant species among the freshwater mussels in
several of the invaded countries (e.g. Kraszewski,
2007; Beran, 2008). Moreover, the species can attain
large densities (up to 20-25 thousand kg - ha™'; after
Soroka & Zdanowski, 2001) and can be responsible
for profound changes in the bottom community com-
position and the ecological equilibrium of the natur-
al environment (Soroka & Zdanowski, 2001). At
least in the lower Ter, 4. woodiana coexists with
another invasive bivalve, the Asian clam Corbicula
fluminea, a situation that could have increased
impacts on aquatic environments and native mussel
populations due to synergistic effects.

Fish communities in the lower sections of the Ter,
Dar¢6 and Fluvia are largely dominated by invasive

and external views of the shell of the species, from a dead individual collected in the same area.

Fig. 1.— A) Especimenes vivos de Anodonta (= Sinanodonta) woodiana recolectados en la tramo bajo del rio Ter. B) Visiones
internas y externas de las valvas de individuos muertos recolectados en la misma area.
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Fluvia River

Fig. 2.— Locations of 4. woodiana (black dots) in the Fluvia, Ter
and Dar¢ river basins (NE Iberian Peninsula).

Fig. 2.— Localizaciones de 4. woodiana (puntos negros) en las
cuencas fluviales del Fluvia, Ter y Dar6 (NE Peninsula Ibérica).

fish species (e.g. Pou-Rovira et al. 2007), such as
mosquitofish (Gambusia holbrooki), common carp
(Cyprinus carpio), goldfish (Carassius auratus),
pumpkinseed sunfish (Lepomis gibbosus) or the
Ebro barbel (Barbus graellsii, a translocated Iberian
species). This situation should favor the dominance
of A. woodiana over native mussels and the expan-
sion of the species within river basins. At least mos-
quitofish has been shown to be an excellent host for
the glochidia of 4. woodiana, with prevalence reach-
ing 100% and a high number of glochidia per fish
(Dudgeon & Morton, 1984). Other invasive fish
species abundant in the area (e.g. common carp) are
also considered potential hosts of A. woodiana
glochidia (Watters, 1997). In contrast, native fresh-
water mussels strictly depend on native fish during
their parasitic phase, although in the study area they
could also use the translocated Ebro barbel as host
(Gomez & Araujo, 2008). According to these
authors, other possible hosts present in the area
include the freshwater blenny (Salaria fluviatilis)
and the Catalan chub (Squalius laietanus), but both
species are nowadays rare and declining in the lower
reaches of Ter, Fluvia and Daro¢ rivers (Pou-Rovira et
al., 2007). The introduction of exotic fish species is
nowadays one of the big threats for the native naiads
because of the competition with the native fish
species which act as hosts of the native mussels.
After the impressively rapid expansion of A.
woodiana in Europe, it seems clear that there is a
large risk of interbasin spread of the species within
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the Iberian Peninsula. Moreover, Clavero & Garcia-
Berthou (2006) showed that north-eastern Iberian
basins are the main entry point of invasive freshwa-
ter fish species into the Iberian Peninsula, which
later colonize other basins through human-mediated
jump dispersals. The explosive diffusion of the bleak
(Alburnus alburnus) across Iberian basins (Vinyoles
et al., 2007) is a clear example of this process.
Interbasin water connections may also play an
important role in the expansion of A. woodiana. In
fact, the presence of the species in the Dard River
can be related to the direct connection of its lower
section with the Ter River, through a web of irriga-
tion channels (Pou-Rovira et al., 2007). The expan-
sion of A. woodiana to the Ebro basin is likely to
occur, since numerous invasive species exchanges
have been recorded between this and other north-
eastern Iberian basins (mainly Ter; e.g. Franch et al.,
2008). If this occurs, it could have pernicious conse-
quences for the conservation of one of the last world
populations of Margaritifera auricularia.

ACKNOWLEDGEMENTS

We are grateful to M. A. Ramos for her comments on the
manuscript.

References

ALTABA, C. R., 1992. La distribucid geografica i ecologi-
ca dels bivalves d’aigua dolca recents dels Paisos
Catalans. Butlleti de la Institucio Catalana d’Historia
Natural, 60(Seccid de Zoologia, 9): 77-103.

ARrAUJO, R. & RaMos, M. A., 2000. Status and conser-
vation of the relict giant European freshwater pearl
mussel Margaritifera auricularia (Spengler, 1793).
Biological Conservation, 96: 233-239.

BERAN, L., 2008. Expansion of Sinanodonta woodiana
(Lea, 1834) (Bivalvia: Unionidae) in the Czech Repu-
blic. Aquatic Invasions, 3(1): 91-94.

BOFILL, A., HAAS, F. & AGUILAR-AMAT, J. B., 1921. Estudi
sobre la malacologia de les valls pirenaiques. Conques
del Besos, Ter, Fluvia, Muga i litorals intermitjes.

Treballs del Museu de Ciencies Naturals de Barcelona,
3:1-1241.

BoGaN, A. E., 2008. Global diversity of freshwater mus-
sels (Mollusca, Bivalvia) in freshwater. Hydrobiologia,
595: 139-147.

Boix, D., SaLa, J. & FEeo, C., 2002. Localitzacié d’una
poblacié viable d’Unio aleroni (Unionidae, Bivalvia) a
la conca del Fluvia i estat del coneixement de les nai-
ades al Pla de I’Estany. Scientia gerundensis, 25: 27-29.

CLAVERO, M. & GARcia-BErRTHOU, E., 2006. Homogeni-
zation dynamics and introduction routes of invasive

Graellsia, 65(1), Junio 2009, pp. 67-70 — ISSN: 0367-5041



70

freshwater fish in the Iberian Peninsula. Ecological
Applications, 6: 2313-2324.

DE Vico, G., Malo, N. & CASTAGNOLO, L., 2007. Prime
segnalazione di Anodonta (Sinanodonta) woodiana
(Lea, 1834) (Mollusca: Bivalvia: Unionidae) per il
Sud Italia. Notiziario S.I.M., 25(1-4): 23-25.

DuDGEON, D. & MorTON, B., 1984. Site selection and
attachment duration of Anodonta woodiana
(Bivalvia, Unionacea) glochidia on fish hosts.
Journal of Zoology, 204, 355-362.

FraNcH, M., Boix, D. & SALA, J., 2003. Localitzacions
de Naiades (Mollusca: Bivalvia: Unionoida) a les
conques de la Muga, de la Tordera i del Ter. Scientia
gerundensis, 26: 5-7.

FrANCH, N., CLAVERO, M., GARRIDO, M., GAYA, N., LOPEZ,
V., Pou-Rovira, Q. & QUERAL, J. M., 2008. On the
establishment and range expansion of oriental weather-
fish (Misgurnus anguillicaudatus) in NE Iberian
Peninsula. Biological Invasions, 10: 1327-1331.

GARciAa-BERTHOU, E., Boix, D. & CLAVERO, M., 2007.
Non-indigenous animal species naturalized in
Iberian inland waters. In: F. Gherardi (ed.).
Biological Invaders in Inland Waters. Springer.
Dordrecht: 123-140.

GOMEz, 1. & ArAaUJO, R., 2008. Channels and ditches as
the last shelter for freshwater mussels. The case of
M. auricularia and other naiads at the mid Ebro
River basin, Spain. Aquatic Conservation: Marine
and Freshwater Ecosystems, 18: 658-670.

KARATAYEV, A. Y., BURLAKOVA, L. E. & PADpILLA D. K.,
2005. Contrasting distribution and impacts of two
freshwater exotic suspension feeders, Dreissena
polymorpha and Corbicula fluminea. In: R. Dame

and S. Olenin (eds.). The Comparative Roles of

Suspension Feeders in Ecosystems. NATO Science
Series: IV — Earth and Environmental Sciences.
Springer. Dordrecht: 239-262.

Kraszewski, A., 2007. The continuing expansion of
Sinanodonta woodiana (Lea, 1834) (Bivalvia: Unio-
nidae) in Poland and Europe. Folia Malacologica,
15(2): 65-69.

Loweg, S., BROWNE, M., BOUDJELAS, S. & DE POORTER,
M., 2000. 100 of the World's Worst Invasive Alien
Species. A selection from the Global Invasive Species
Database. Invasive Species Specialist Group (ISSG)
Species Survival Commission (SSC) World
Conservation Union (IUCN). 12 pp. (Available:
www.issg.org/booklet.pdf).

LyDEARD, C., CowIE, R. H., PONDER, W. F., BOGAN, A. E.,
BoucHET, P., CLARCK, S. A., CUMMINGS, K. S., FREST,
T. J., GARGOMINY, O., HERBERT, D. G., HERSHLER, R.,
PEREZ, K. E., ROTH, B., SEDDON, M., STRONG, E. E. &
THoMPSON, F. G., 2004. The global decline of non-
marine mollusks. BioScience, 54(4): 321-330.

Graellsia, 65(1), Junio 2009, pp. 67-70 — ISSN: 0367-5041

NOTAS / NOTES

Pou-RoviIraA, Q., CLAVERO, M. & ZAMORA, L., 2007. Els
peixos de les Gavarres i entorns. Consorci de les
Gavarres. Monells, Girona. 135 pp.

Ricciarpi, A., NEVES, R. J. & RasMUsseN J. B., 1998.
Impending extinctions of North American freshwater
mussels (Unionoida) following the zebra mussel
(Dreissena polymorpha) invasion. Journal of Animal
Ecology, 67: 613-619.

SOROKA, M., 2006. Genetic structure of the Chinese clam
Anodonta woodiana Lea, 1834. Folia Malacologica,
14(4): 169-178.

SorOkA, M. & ZpANOWSKI, B., 2001. Morphological
and genetic variability of the population of Anodonta
woodiana (Lea, 1834) occurring in the heated Konin
Lakes system. Archives of Polish Fisheries, 9(2):
239-252.

STRAYER D. L., CarAcO N. F., CoLE J. F., FINDLAY S. &
PACE M. L., 1999. Transformation of freshwater ecosys-
tems by bivalves. Bioscience, 49: 19-27.

TABE, M., FUKUHARA, S. & NAGATA, Y., 1994. Genetic
differentiation between two types of Swan mussel,
Anodonta woodiana, in Japan. Venus, 53(1): 29-35.

VINYOLES, D., ROBALO, J. 1., DE SOSTOA, A., ALMODOVAR,
A. & ELvira, B., 2007. Spread of the alien bleak
Alburnus alburnus (Linnaeus, 1758) (Actinopterygii,
Cyprinidae) in the Iberian Peninsula: the role of reser-
voirs. Graellsia, 63: 101-110.

WARD, J. M. & RicciarDI, A., 2007. Impacts of Dreis-
sena invasions on benthic macroinvertebrate commu-
nities: a meta-analysis. Diversity and Distributions,
13: 155-165.

WarTeRS, G. T., 1997. A synthesis and review of the
expanding range of the Asian freshwater mussel
Anodonta woodiana (Lea, 1834) (Bivalvia: Unionidae).
The Veliger, 40(2): 152-156.

Recibido, 27-X-2008
Aceptado, 13-V-2009
Publicado, 29-VI-2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /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.)
    /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 <>
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /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 true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice




