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Abstract

Melanoides tuberculata (Miiller, 1774), a mollusc native to the Afrotropical and Palearctic regions, has established populations
in a number of localities in the Neotropical region. This non-native species was introduced to Brazil prior to 1970, but this
record was only reported in the literature in 1986, and its invaded range has continued to expand. In this work, based on
scientific literature and specimens deposited in biological collections, we provide an update on the distribution of
M. tuberculata in Brazilian waters. Our results show that M. tuberculata currently occurs in 351 municipalities, 20 Brazilian
States and the Federal District. We also provide a brief discussion about its potential as a vector for zoonotic diseases, and

possible pathways for its introduction in Brazilian waters.
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Introduction

Melanoides tuberculata (Miiller, 1774) (Figure 1) is
a freshwater snail native to the Afrotropical and
Palearctic regions (Facon et al. 2003); with a fossil
record in Indonesia as far back as the Pliocene
(Oostingh 1935; van Benthem Jutting 1937). However,
currently this species is found in numerous aquatic
habitats around the World as a result of anthropogenic
introductions (Duggan 2002; Karatayev et al. 2009;
Peso et al. 2011; Gashtarov and Georgiev 2016). Estab-
lishment and invasion success in non-native habitats
may be attributed to aspects of this species’ biology,
such as parthenogenetic reproduction (Dudgeon 1986).

In Brazil, M. tuberculata was introduced prior to
1970, probably via the plant and pet trade, yet the
invasion of this species went unreported until 1986
(Vaz et al. 1986). Subsequently, this species has been
reported from many other Brazilian regions (Fernandez

et al. 2003; Silva and Barros 2011; Souto et al. 2011;
Lima et al. 2013).

The first systematic survey for M. tuberculata in
Brazil recorded populations in 17 States and the
Federal District (Fernandez et al. 2003). Since this
time, its distribution has been verified for 201 Brazilian
municipalities (Santos et al. 2012). However, no recent
comprehensive update on the distribution of this
species in Brazil has been published. Here we
provide an update and new records for the distribution
of M. tuberculata in Brazil, and discuss possible
pathways for its introduction and its potential as a
vector of zoonotic diseases.

Material and methods

We used peer-reviewed publications published
starting in 1986 with the first record of Melanoides
tuberculata in Brazil (Vaz et al. 1986) through 2017
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(Table S1). In addition, we used data from biological
collections housed at museums in Brazil, including
MZUSP (Museu de Zoologia da Universidade de
Sdo Paulo, SP, Brazil), MNRJ (Museu Nacional Rio
de Janeiro, Rio de Janeiro, Brazil), and CMIOC
(Colegdo de Moluscos do Instituto Oswaldo Cruz,
Fundagdo Oswaldo Cruz, Rio de Janeiro, Brazil). In
cases where coordinates were not available for a record
they were geo-referenced from the biotope or munici-
pality name. All distributions were mapped using
Quantum GIS 1.8 (QGIS Development Team 2012).

Results

Melanoides tuberculata was reported from 20
Brazilian States and the Federal District, totaling 351
municipalities (Table S1). The northeastern region
presented the highest number of occurrences,
followed by the southeast, north, midwest and south
of the country (Figure 2).

Discussion

This study extends the previous geographical distri-
bution of Melanoides tuberculata (Santos et al. 2012)
to an additional 150 municipalities, to encompass
351 locations spread across 20 Brazilian States and
the Federal District. It is probable that the range of
M. tuberculata in Brazil is much greater than that
reported here, as these records only reflect targeted
surveys biased by the specific research interests of
those sampling and collecting (Santos et al. 2012).
For example, there are more records in states with
greatest numbers of malacological surveys (e.g.,
Bahia and Rio de Janeiro). In contrast, the absence
of records in the Northern region (except for the
State Tocantins) may reflect the scarcity of surveys
in the States of Acre, Amapa, Amazonas, Rondonia
and Roraima (Santos et al. 2012). As such, we recom-
mend further surveys in this region.

According to Santos et al. (2012), among the states
of the southern region of the country, no records
have been made in Rio Grande do Sul. However, we
can verify the first record of the species in the state
was reported in the Uruguay River by Peso et al.
(2010). Further, M. tuberculata was found in Teresina,
Piaui State (Table S1), near to Maranhao State. This
suggests that this species perhaps has already
become established in the latter state. However, to
confirm this hypothesis, further malacological
surveys are needed in the region.

The expanding distribution of M. tuberculata in
Brazil is worrisome, as this species is a vector for
several larval forms of trematodes of medical and
veterinary importance (Boaventura et al. 2002). Based
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Figure 1. Individual Melanoides tuberculata (Miiller, 1774) collected
in the Tocantins River, municipality of Uruagu, Goids, Brazil.
Photo credit: Eduardo da Silva Cinilha.

on a review of studies published between 1896 and
2010, Pinto and Melo (2011) listed 17 families, 25
genera and 37 species of trematodes transmitted by
M. tuberculata, with 11 species recorded to infect
humans, mainly in Asia. Although no human
parasite has been associated with transmission from
M. tuberculata in Brazil, authors report the finding
of mollusc parasitized by larval forms of Centrocestus
formosanus (Nishigori, 1924) and Philophthalmus gralli
Mathis and Leger, 1910 (Pinto and Melo 2010a, b). In
Venezuela, the interaction between M. tuberculata
and Haplorchis pumilio (Looss, 1896), associated
with haplorchiasis, has been documented (Diaz et al.
2008). Human cases of clonorchiasis (Leite et al.
1989), and paragonimiasis (Lemos et al. 2007), have
been documented in Brazil, whose etiological agents
Clonorchis sinensis (Cobbold, 1875) and Paragonimus
westermani (Kerbert, 1878) use M. tuberculata as an
intermediate host (Vaz et al. 1986; Souza and Lima
1990 apud Guimarides et al. 2001), although to date
the participation of this mollusc in these infections
has not been confirmed.

Recently, Ximenes et al. (2017) recorded C. formo-
sanus in M. tuberculata collected in Ilha Grande, in
the municipality of Angra dos Reis, Rio de Janeiro,
only two years after its introduction, highlighting the
short time necessary for establishment of this species
and its potential for the transmission of parasites.
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Figure 2. Geographic distribution of Melanoides tuberculata in Brazil: biotopes with the precision of local information (yellow circle =
biological collections, red square = scientific publications) and locality records without geographical coordinates (blue star = biological
collections, green diamond = scientific publications). Map constructed from Table S1. States acronyms: AC = Acre, AL = Alagoas, AP =
Amapa, AM = Amazonas, BA = Bahia, CE = Ceara, DF = Federal District, ES = Espirito Santo, GO = Goias, MA = Maranhdo, MT = Mato
Grosso, MS = Mato Grosso do Sul, MG = Minas Gerais, PA = Para, PB = Paraiba, PR = Parana, PE = Pernambuco, PI = Piaui, RN = Rio
Grande do Norte, RS = Rio Grande do Sul, RJ = Rio de Janeiro, RO = Rond6nia, RR = Roraima, SC = Santa Catarina, SP = Sao Paulo, SE =

Sergipe, TO = Tocantins.

This report becomes even more relevant because it is
an island with several areas dedicated to environ-
mental preservation (Ximenes et al. 2017). Similarly,
current records include the occurrence of M. tuber-
culata in other protected areas; for example, at the
“Monumento Natural Grota do Angico” and in the
“Area de Prote¢io Ambiental do Litoral Sul”, in the
Sergipe State (Souto et al. 2011). It is important to
highlight the ecological impacts of M. tuberculata
populations on native mollusc species, as this snail may
result in population reductions and the displacement

of some species due to the population growth of the
invasive species (Santos and Eskinazi-Sant’Anna
2010; Santos et al. 2012). Although M. tuberculata
has the ability to displace other mollusc species
transmitting diseases (Guimardes et al. 2001), which
has often been touted as a benefit, this does not
negative the serious ecological impacts caused by
this species.

It is possible that the dispersion of M. tuberculata
in Brazilian waters has occurred through a variety of
pathways. Fish stocking, as suggested by Carvalho
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(1986) and Coelho et al. (2017), may be one of them.
In fact, there are reports that stocking programs are a
potential disperser of non-native invertebrates in
Brazilian waters (Magalhdes et al. 2005; Coelho
and Henry 2017). In this context, juvenile forms of
fish species, coming from environments containing
M. tuberculata, may be marketed to different parts
of the country. Fish stocking spreads M. tuberculata
to adjacent rivers or streams, because several tanks
(or aquaculture ponds) flow into nearby bodies of
water. However, other pathways should still be
considered, including the aquarium trade (Duggan
2010; Assis et al. 2014), water diversions (Azevédo
et al. 2014), boats, and sand transport that may also
contribute to the dispersal of this species. The rapid
spread and ease of establishment of this species
reinforces the need for preventive actions, including
new malacological surveys and rigorous inspection
of lots containing fish to be stocked.

Acknowledgements

We thank the curators of the Scientific Collections for sending
part of the data of this work; Eduardo da Silva Cinilha for the
preparation of figure; Douglas D. Kane of Defiance College,
U.S.A. and Ian C. Duggan of The University of Waikato, both for
the English review; the anonymous reviewers for insightful
comments and suggestions to ours manuscript. We are grateful to
Conselho Nacional de Desenvolvimento Cientifico e Tecnologico
(CNPq) for financial support and scholarship to P.N.C, D.A.S.C
and AM.C.R.

References

Assis DAS, Cavalcante SS, Brito MFG (2014) Aquarium trade as a
potential disseminator of non-native invertebrates in Northeastern
Brazil. Neotropical Biology and Conservation 9(2): 115-119

Azevédo EDL, Barbosa JEDL, Vidigal TH, Callisto M, Molozzi J
(2014) First record of Corbicula largillierti (Philippi, 1844) in
the Paraiba River Basin and potential implications from water
diversion of the Sdo Francisco River. Biota Neotropica 14(4):
€20140036, https:/doi.org/10.1590/1676-0603003614

Boaventura MF, Fernandez MA, Thiengo SC, Silva RE, Melo AL
(2002) Formas larvais de Trematoda provenientes de gastropodes
limnicos da microrregido Rio de Janeiro, sudeste do Brasil.
Lundiana 3: 4549

Carvalho OS (1986) Ocorréncia de um Tiarideo (Mollusca) no Lago
da Pampulha Belo Horizonte, MG, Brasil. Revista da Sociedade
Brasileira de Medicina Tropical 19: 57, https://doi.org/10.1590/
S0037-86821986000100012

Coelho PN, Henry R (2017) The small foreigner: new laws will
promote the introduction of non-native zooplankton in Brazilian
aquatic environments. Acta Limnologica Brasiliensia 29: €7,
https://doi.org/10.1590/s2179-975x0717

Coelho PN, Cesar DAS, Ruocco AM (2017) Aquicultura como
potencial dispersor de espécies ndo nativas em microbacias. In:
Rodrigues VA, Siqueira HE, Oliveira PJD, Pinheiro LZ, Bucci
LA (eds), Biomas Brasileiros: conservagdo da biodiversidade,
solo, floresta e dgua. Fundag@o de Estudos e Pesquisas Agricolas
¢ Florestais (FEPAF), Botucatu, pp 607-609

Diaz MT, Hernandez LE, Bashirullah AK (2008) Studies on the life
cycle of Haplorchis pumilio (Loos, 1896) (Trematoda: Hetero-
phyidae) in Venezuela. Revista Cientifica 18: 35-42

408

P.N. Coelho et al.

Dudgeon D (1986) The life cycle, population dynamics and producti-
vity of Melanoides tuberculata (Muller, 1774) (Gastropoda:
Prosobranchia: Thiaridae) in Hong Kong. Journal of Zoology
208: 3753, https://doi.org/10.1111/].1469-7998.1986.tb04707.x

Duggan IC (2002) First record of a wild population of the tropical
snail Melanoides tuberculata in New Zealand natural waters.
New Zealand Journal of Marine and Freshwater Research
36(4): 825829, https://doi.org/10.1080/00288330.2002.9517135

Duggan IC (2010) The freshwater aquarium trade as a vector for
incidental invertebrate fauna. Biological Invasions 12(11):
3757-3770, https://doi.org/10.1007/s10530-010-9768-x

Facon B, Pointier JP, Glaubrecht M, Poux C, Jarne P, David P (2003)
A molecular phylogeography approach to biological invasions
of the New World by parthenogenetic Thiarid snails. Molecular
Ecology 12: 3027-3039, https://doi.org/10.1046/j.1365-294X.2003.
01972.x

Fernandez MA, Thiengo SC, Simone LRL (2003) Distribution of the
introduced freshwater snail Melanoides tuberculatus (Mollusca:
Thiaridae) in Brazil. The Nautilius 117(3): 78-82

Gashtarov V, Georgiev D (2016) First record of introduction of the
tropical snail Melanoides tuberculata (OF Miiller, 1774) in
Bulgaria (Gastropoda: Thiaridae). Ecologica Montenegrina S:
26-27

Guimardes CT, Souza CP, Soares DM (2001) Possible competitive
displacement of planorbids by Melanoides tuberculata in Minas
Gerais, Brazil. Memorias do Instituto Oswaldo Cruz 96: 173—
176, https://doi.org/10.1590/S0074-02762001000900027

Karatayev AY, Burlakova LE, Karatayev VA, Padilla DK (2009)
Introduction, distribution, spread, and impacts of exotic
freshwater gastropods in Texas. Hydrobiologia 619: 181-194,
https://doi.org/10.1007/s10750-008-9639-y

Leite OHM, Higaki Y, Serpentini SLP, Carvalho AS, Neto VA,
Torres DMA, Dias RMDS, Chieff JPP (1989) Infecgdo por
Clonorchis  sinensis em imigrantes asiaticos no Brasil.
Tratamento com praziquantel. Revista do Instituto de Medicina
Tropical de Sdo Paulo 31(6): 416-422, https://doi.org/10.1590/
S0036-46651989000600008

Lemos ACM, Coelho JC, Matos ED, Montal G, Aguiar F, Badaré R
(2007) Paragonimiasis: first case reported in Brazil. Brazilian
Journal of Infectious Diseases 11: 153—156, hitps:/doi.org/10.
1590/S1413-8670200700010003 1

Lima LFO, Brasil BIAL, Martins-Silva MJ (2013) Melanoides
tuberculata (Miiller, 1774): northeastern dispersal in the Sdo
Francisco basin, Brazil. Check List 9: 162—164, https://doi.org/10.
15560/9.1.162

Magalhdes C, Bueno SLS, Bond-Buckup G, Valenti WC, Da Silva
HLM, Kiyohara F, Mossolin EC, Rocha SS (2005) Exotic
species of freshwater decapod crustaceans in the state of Sdo
Paulo, Brazil: records and possible causes of their introduction.
Biodiversity and Conservation 14(8): 1929-1945, https://doi.org/
10.1007/s10531-004-2123-8

Oostingh CH (1935) Die Mollusken des Pliozéns von Boemiajoe
(Java). Wetenschappelijke Mededelingen, Dienst van den
Mijnbouw in Nederlandsch.-Indi¢, Bandoeng, Indonesia, 247 pp

Peso JG, Pérez DC, Vogler RE (2011) The invasive snail Melanoides
tuberculata in Argentina and Paraguay. Limnologica-Ecology
and Management of Inland Waters 41(4): 281-284, https://doi.org/
10.1016/j.1imno.2010.12.001

Peso JG, Vogle RE, Pividori ND (2010) Primer registro del gastero-
podo invasor Melanoides tuberculata (Gastropoda, Thiaridae)
en el rio Uruguay (Argentina-Brasil). Comunicaciones de la
sociedad Malacologica del Uruguay 9(93): 231-236

Pinto HA, Melo AL (2010a) Melanoides tuberculata (Mollusca:
Thiaridae) as an intermediate host of Centrocestus formosanus
(Trematoda: Heterophyidae) in Brazil. Revista do Instituto de
Medicina Tropical de Sao Paulo 52(4): 207-210, https:/doi.org/
10.1590/S0036-46652010000400008

Pinto HA, Melo AL (2010b) Melanoides tuberculata as intermediate
host of Philophthalmus gralli in Brazil. Revista do Instituto de


https://doi.org/10.1590/S0037-86821986000100012
https://doi.org/10.1046/j.1365-294X.2003.01972.x
https://doi.org/10.1590/S0036-46651989000600008
https://doi.org/10.1590/S1413-86702007000100031
https://doi.org/10.15560/9.1.162
https://doi.org/10.1007/s10531-004-2123-8
https://doi.org/10.1016/j.limno.2010.12.001
https://doi.org/10.1590/S0036-46652010000400008

Updated distribution and range expansion Melanoides tuberculata in Brazilian waters

Medicina Tropical de Sao Paulo 52(6): 323-327, https:/doi.org/
10.1590/S0036-46652010000600007

Pinto HA, Melo AL (2011) A checklist of trematodes (Platyhel-
minthes) transmitted by Melanoides tuberculata (Mollusca:
Thiaridae). Zootaxa 2799: 15-28

QGIS Development Team (2012) QGIS 1.8.0 Lisboa. Geographic
Information System. Open Source Geospatial Foundation Project

Santos CM, Eskinazi-Sant’Anna EM (2010) The introduced snail
Melanoides tuberculatus (Miiller, 1774) (Mollusca: Thiaridae)
in aquatic ecosystems of the Brazilian semiarid northeast
(Piranhas-Assu River basin, State of Rio Grande do Norte).
Brazilian Journal of Biology 70: 1-7, https://doi.org/10.1590/S1519-
69842010000100003

Santos SB, Thiengo SC, Fernandez MA, Miyahira IC, Gongalves
ICB, Ximenes RF, Mansur MCD, Pereira D (2012) Espécies de
moluscos limnicos invasores no Brasil. In: Mansur MCD,
Santos CP, Pereira D, Paz IP, Zurita ML, Rodriguez MR,
Nehrke MV, Bergonci PA (eds), Moluscos limnicos invasores
no Brasil — Biologia, Prevencao e Controle. Redes Editora, Porto
Alegre, pp 25-50

Silva EC, Barros F (2011) Macrofauna bentonica introduzida do
Brasil: lista de espécies marinhas e dulcicolas e distribui¢do

Supplementary material

The following supplementary material is available for this article:

atual. Oecologia Australis 15(2): 326-344, https://doi.org/10.4257/
0ec0.2011.1502.10

Souto L, Brito MFG, Rosa LC (2011) Melanoides tuberculatus
(Miiller, 1774): a new threat to the conservation of native aquatic
species in Sergipe, Brazil. Scientia Plena 7(4): 1-6

Souza CP, Lima LC (1990) Moluscos de Interesse Parasitologico do
Brazil, Série Esquistossomose 1. Centro de Pesquisas René
Rachou, Fundagdo Oswaldo Cruz, Belo Horizonte, 76 pp

van Benthem Jutting T (1937) Non marine Mollusca from fossil
horizons in Java with special reference to the Trinil fauna.
Zoologische Mededeelingen 20: 83—180

Vaz JF, Teles HMS, Correa MA, Leite SPS (1986) Ocorréncia no
Brasil de Thiara (Melanoides) tuberculata (O.F. Muller, 1774)
(Gastropoda, Prosobranchia), primeiro hospedeiro intermediario
de Clonorchis sinensis (Cobbold, 1875) (Trematoda, Plathy-
helmintes). Revista de Sauide Publica 20: 318322, https:/doi.org/
10.1590/S0034-89101986000400008

Ximenes RF, Gongalves ICB, Miyahira IC, Pinto HA, Melo AL,
Santos SB (2017) Centrocestus formosanus (Trematoda: Hetero-
phyidae) in Melanoides tuberculata (Gastropoda: Thiaridae)
from Vila do Abrado, Ilha Grande, Rio de Janeiro, Brazil.
Brazilian Journal of Biology 77(2): 318-322

Table S1. Geo-referenced data of Melanoides tuberculata occurrence across Brazilian environments.

Appendix 1. References for Table S1.
This material is available as part of online article from:

http://www.reabic.net/journals/bir/2018/Supplements/BIR_2018_Coelho_etal SupplementaryMaterial.xIsx

409


https://doi.org/10.1590/S0036-46652010000600007
https://doi.org/10.4257/oeco.2011.1502.10
https://doi.org/10.1590/S0034-89101986000400008


<<
  /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 1.4
  /CompressObjects /Tags
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /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 [612.000 792.000]
>> setpagedevice


