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Abstract 
The presence of non-native Asian earthworms in northeastern North America has 
raised concerns in the last decades following the observation of how intensely they can 
disturb the soil and initiate cascading effects in invaded areas. A recent study showed 
that the known northern distribution of these earthworms in northeastern North America 
reached the southern parts of the province of Ontario (Canada) as well as the 
northeastern states in the U.S.A. that border the province of Québec (Canada). In 2021, 
more specimens were found in southern Ontario and in the province of New Brunswick. 
Here we report the first record of a non-native Asian earthworm (Amynthas tokioensis) in 
the province of Québec, which confirms the progression of the invasive Asian earthworms 
in Canada. 
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Introduction 

Non-native European earthworms are well established in northeastern North 
America and can be found as far north as the Canadian boreal forests and 
taiga (Moore et al. 2022). Although their effects are usually viewed as beneficial 
for agriculture, the situation is quite different for forest ecosystems. The 
main environmental issues reported after their invasion are mainly linked 
to the alteration of the forest floor, which affects the distribution of carbon, 
nitrogen and other chemicals, roots, microbes and other components of 
the soil fauna, and even understory vegetation (Addison 2009; Drouin et al. 
2016; Moore et al. 2018; Lejoly et al. 2023). 

Additional concerns about forest ecosystems in northeastern North America 
emerged in the last decades with the invasion of non-native Asian earthworms 
(or so-called jumping worms) in several areas (Hale 2008; Görres and 
Melnichuk 2012; Reynolds 2014; Puhlick et al. 2021; Reynolds and McTavish 
2021; McAlpine et al. 2022). Although the worms in this region have generally 
an annual life cycle (Chang et al. 2021), their rapid growth and intense activity 
cause them to upset both the soil and the ecosystem very quickly. 
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Figure 1. Urban perennial flowerbed in the city of Saint-Jérôme (region of Montréal, Québec, 
Canada) in which adult Amynthas tokioensis were first reported in September 2022, followed by 
aclitellate adults in June 2023. Photo by J.-D. Moore. 

Moore et al. (2018) reviewed the vulnerability of southeastern Canada to 
colonization by Asian earthworms and the negative effects that these organisms 
were likely to have on forest ecosystems. Although at the time the only 
mention of their presence in the country was in Ontario (Reynolds 2014), 
Moore et al. (2018) concluded that “although regulations and awareness may 
delay their expansion, Asian earthworms are likely to spread further north 
into Canada”. Recently, Asian earthworms were reported in New Brunswick 
(McAlpine et al. 2022), and more occurrences were documented in southern 
Ontario (Reynolds and McTavish 2021). Here we report the first record of 
a non-native Asian earthworm species in the province of Québec, Canada. 

Materials and methods 

The Asian earthworm population reported here was first noticed in 
September 2022 by Tristan Tamilia, an employee of the city of Saint-Jérôme, 
north of Montréal (Québec, Canada; lat. 45.776646°N; long. −73.999929°W). 
The invaded area, owned by the city, was an urban perennial flowerbed (Figure 1). 
In June 2023, JDM revisited the original flowerbed as well as others nearby 
(within approximately 50 m; Figure 2). Jumping worms were found under 
a layer of wood mulch at the two sites where they were present in Fall 2022. 
Comparatively to the observation made in the fall of 2022 (Figure 3), wood 
mulch had not yet been incorporated, and no aggregates from earthworm 
droppings were found (Figure 4). JDM’s visit was intended to confirm the 
presence of exotic Asian earthworms at this site and others nearby—not to 
make an inventory of all the species of earthworms present, nor to measure 
their density. 

Earthworm specimens were identified by JWR based on internal and 
external morphology as well as on the keys and diagnoses provided by 
Reynolds (1977, 2022, 2023) and Chang et al. (2016). 
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Figure 2. Urban landscaped border in the city of Saint-Jérôme (region of Montréal, Québec, 
Canada) where the aclitellate adult Amynthas tokioensis specimen was reported in June 2023. 
Photo by J.-D. Moore. 

 
Figure 3. Jumping worm aggregates mixed with wood mulch at the original site in September 
2022 (city of Saint-Jérôme, region of Montréal, Québec, Canada). Photo by T. Tamilia. 

Results and discussion 

Presence of Asian earthworms in Québec, and their capacity to survive in 
Canada 

We found in this area of the province of Québec (Canada; Figure 5) a total 
of 13 aclitellate Amynthas tokioensis (Beddard, 1892) (syn. Metaphire levis) 
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Figure 4. Substrate at the original site in June 2023 (city of Saint-Jérôme, region of Montréal, 
Québec, Canada). Photo by J.-D. Moore. 

 
Figure 5. Distribution map of non-native Asian pheretimoid earthworms (Amynthas spp., Metaphire spp.) in northeastern North 
America (n = 258 sites), modified from Moore et al. (2018). Potential “invadable” zones (where there are ≥ 90 frost-free days) 
appear in dark gray. Frost-free days were estimated using BioSIM software (version 10.2.5.39, 2013) from climatic normals (1981–
2010). Ontario occurrences are from Reynolds (2014) and Reynolds and McTavish (2021), and New Brunswick occurrences are 
from McAlpine et al. (2022). The new Québec occurrence is indicated with a star. 
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Figure 6. Aclitellate adult of Amynthas tokioensis observed in June 2023 in an urban landscaped 
flowerbed in Saint-Jérôme (Montréal region, Québec, Canada). Photo by J.-D. Moore. 

 
Figure 7. Adult jumping worm (probably Amynthas tokioensis) observed in September 2022 in 
an urban perennial flowerbed (city of Saint-Jérôme, region of Montréal, Québec, Canada). 
Photo by T. Tamilia. 

adults, approximately 2.5 inches (6.5 cm) in length, at the original site (Figure 6), 
and one at another site 50 m away. By comparison, the first adult specimens 
that had been observed by the city worker in the fall of 2022 were 
approximately 5 inches (13 cm) long (Figure 7). All specimens found in 
2023 were quadrithecal, with developed testes and ovaries, which is why they 
were recorded as aclitellate adults rather than as juveniles. Pre-clitellar 
genital markings small, circular discs, paired in front of the setal line on vii 
and viii, median to the spermathecal pores, some specimens with an 
additional disc right in front of the pore on vi and/or vii. 

The first occurrences of jumping worms in Canada were documented in 
2014 in Ontario (Reynolds 2014). Others were recorded in 2021 in several other 
areas in Ontario (Reynolds and McTavish 2021) as well as in New Brunswick 
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(McAlpine et al. 2022). Recent collections indicate that jumping worms are 
also found in Nova Scotia and Prince Edward Island, probably as a result of 
horticultural activities (J.W. Reynolds unpublished data). Amynthas tokioensis 
was the dominant species in Saint-Jérôme (Québec), as was the case in New 
Brunswick, but not in Ontario. The observations of Asian earthworms in 
Canada are not entirely a surprise, as Moore et al. (2018) reported that they 
were already observed in many states in the U.S.A. that border Canada, 
including Metaphire species and other Amynthas species (Figure 5). Given 
that Asian earthworm populations established in the U.S.A. were sometimes 
found in areas where temperatures are colder than what is observed in some 
Canadian provinces, Moore et al. (2018) had predicted that these species 
would eventually colonize other areas in Canada with a similar or better 
climate, if they had not done so already. Recent observations of Asian 
earthworms in Ontario, Québec, New Brunswick, Nova Scotia and Prince 
Edward Island support this hypothesis. All the observations made in the 
five Canadian provinces are in the potential “invadable” zones defined by 
Moore et al. (2018) based on the presence of ≥ 90 frost-free days (Figure 5).  

Origin of Asian earthworms in northeastern North America  
and Saint-Jérôme 

The origin of Asian earthworm occurrences in Saint-Jérôme is unknown. 
Compost operations, horticulture, and fishing may be vectors by which 
these organisms are spread (Görres and Melnichuk 2012). In the studied 
area of Québec, horticulture and wood mulch could have been implicated. 

Presence and possible impacts of Asian earthworms in forest ecosystems 

Over the last few decades, apprehension has grown about the introduction 
and spread of Asian earthworms into new territories, because their biological 
traits are compatible with a greater potential for colonization and disturbance 
than some European species. Yet, most of the invaded areas reported in 
Canada are non-forested, but Asian earthworms have invaded forest ecosystems 
in the neighbouring northeastern states in the U.S.A. over the last decades 
(Görres and Melnichuk 2012), and most recently in Ontario (Reynolds and 
McTavish 2021). This suggests that their invasion of forest ecosystems in 
Canada is just a matter of time, if not already a reality. 

Although Asian earthworm invasions are a relatively new phenomenon 
in northeastern North America, concerns about their effects on the soil 
ecosystem have prompted numerous studies in the last decades. Literature 
reviews on this topic were published recently (Moore et al. 2018; Chang et al. 
2021). In general, jumping worms generate rapid and considerable depletion 
of the forest floor (Zhang et al. 2010; Greiner et al. 2012; Moore et al. 2013; 
Qiu and Turner 2017) and induce changes in soil structure (Snyder et al. 2011; 
Greiner et al. 2012; Chang et al. 2016). Coupled with a rapid mineralization of 
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nutrients (Burtelow et al. 1998; Steinberg et al. 1997; Greiner et al. 2012; 
Qiu and Turner 2017), this may render forest ecosystems more susceptible 
to nutrient losses. All these changes may lead to cascading effects on 
vegetation and soil biota (McLean et al. 2006; Qiu and Turner 2017). 

Conclusion 

This addition to the recent published observations in Ontario, New 
Brunswick, and unpublished ones in New Scotia and the Prince Edward 
Island means that five provinces in eastern Canada are now known to be 
colonized by these invasive Asian earthworms. Although regulations and 
awareness may delay their expansion, Asian earthworms are likely to spread 
further throughout Canada, and are expected to cause important changes 
to the biodiversity and dynamics of the newly invaded ecosystems. 

Authors’ contribution 
Earthworm collection, interpretation of results and initial writing and editing of this manuscript 
were done by JDM. JWR identified species. JWR also wrote and edited the manuscript. All 
authors have read and agreed to the published version of the manuscript. 

Acknowledgements 
We acknowledge Tristan Tamilia for informing us of his observations of Asian earthworms in 
Québec, Denise Tousignant and Rock Ouimet (Ministère des Ressources naturelles et des 
Forêts du Québec (Canada) [MRNF], Direction de la recherche forestière [DRF]) for reviewing 
an earlier version of this manuscript, and Jean Noël (MRNF, DRF) for technical assistance. We 
also thank the anonymous reviewers and the associate editor for their constructive comments on 
the manuscript. 

Funding declaration 
This work was carried out as part of internal project No. 112310063 of the Direction de la 
recherche forestière (forest research branch) of the Ministère des Ressources naturelles et des 
Forêts (Québec, Canada), headed by Jean-David Moore. 

References 
Addison J (2009) Distribution and impacts of invasive earthworms in Canadian forest 

ecosystems. Biological Invasions 11: 59–79, https://doi.org/10.1007/s10530-008-9320-4  
Burtelow AE, Bohlen PJ, Groffman PM (1998) Influence of exotic earthworm invasion on soil 

organic matter, microbial biomass and denitrification potential in forest soils of the 
northeastern United States. Applied Soil Ecology 9: 197–202, https://doi.org/10.1016/S0929-
1393(98)00075-4  

Chang CH, Szlávecz K, Buyer JS (2016) Species-specific effects of earthworms on microbial 
communities and the fate of litter-derived carbon. Soil Biology Biochemistry 100: 129–139, 
https://doi.org/10.1016/j.soilbio.2016.06.004  

Chang C-H, Marie Bartz LC, Brown G, Callaham Jr. MA, Cameron EK, Dávalos A, Dobson A, 
Gorres JH, Herrick BM, Ikeda H, James SW, Johnston MR, McCay TS, McHugh D, 
Minamiya Y, Nouri-Aiin M, Novo M, Ortiz-Pachar J, Pinder RA, Ransom T, Richardson JB, 
Snyder BA, Szlávecz K (2021) The second wave of earthworm invasions in North America: 
biology, environmental impacts, management and control of invasive jumping worms. 
Biological Invasions 23: 3291–3322, https://doi.org/10.1007/s10530-021-02598-1  

Drouin M, Bradley R, Lapointe L (2016) Linkage between exotic earthworms, understory 
vegetation and soil properties in sugar maple forests. Forest Ecology and Management 364: 
113–121, https://doi.org/10.1016/j.foreco.2016.01.010 

Görres JH, Melnichuk RDS (2012) Asian invasive earthworms of the genus Amynthas Kinberg 
in Vermont. Northeastern Naturalist 19: 313–322, https://www.jstor.org/stable/41684238 

Greiner HG, Kashian DR, Tiegs SD (2012) Impacts of invasive Asian (Amynthas hilgendorfi) 
and European (Lumbricus rubellus) earthworms in a North American temperate deciduous 
forest. Biological Invasions 14: 2017–2027, https://doi.org/10.1007/s10530-012-0208-y  

https://doi.org/10.3391/bir.2024.13.1.01
https://www.invasivesnet.org
https://doi.org/10.1007/s10530-008-9320-4
https://doi.org/10.1016/S0929-1393(98)00075-4
https://doi.org/10.1016/S0929-1393(98)00075-4
https://doi.org/10.1016/j.soilbio.2016.06.004
https://doi.org/10.1007/s10530-021-02598-1
https://doi.org/10.1016/j.foreco.2016.01.010
https://www.jstor.org/stable/41684238
https://doi.org/10.1007/s10530-012-0208-y


Invasive Asian earthworms in Québec, Canada 

 Moore and Reynolds (2024), BioInvasions Records 13(1): 1–8, https://doi.org/10.3391/bir.2024.13.1.01 8 

Hale CM (2008) Evidence for human-mediated dispersal of exotic earthworms: support for 
exploring strategies to limit further spread. Molecular Ecology 17: 1165–1167, https://doi.org/10. 
1111/j.1365-294x.2007.03678.x  

Lejoly J, Quideau S, Laganière J, Karst J, Martineau C, Swallow M, Norris C, Samad A (2023) 
Earthworm-invaded boreal forest soils harbour distinct microbial communities. EGUsphere 
2023: 1–31, https://doi.org/10.5194/soil-9-461-2023 

McLean MA, Migge-Kleian S, Parkinson D (2006) Earthworm invasions of ecosystems devoid 
of earthworms: effects on soil microbes. Biological Invasions 8: 1257–1273, https://doi.org/ 
10.1007/s10530-006-9020-x  

Moore JD, Ouimet R, Bohlen PJ (2013) Effects of liming on survival and reproduction of two 
potentially invasive earthworm species in a northern forest podzol. Soil Biology and 
Biochememistry 64: 174–180, https://doi.org/10.1016/j.soilbio.2013.04.013  

Moore JD, Görres JH, Reynolds JW (2018) Exotic Asian pheretimoid earthworms (Amynthas 
spp., Metaphire spp.): Potential for colonisation of south-eastern Canada and effects on 
forest ecosystems. Environmental Reviews 26: 113–120, https://doi.org/10.1139/er-2017-0066 

Moore JD, Ouimet R, Reynolds JW (2022) A review of exotic earthworm observations in the 
Canadian boreal forest and taiga zones. Environmental Reviews 30: 298–305, https://doi.org/ 
10.1139/er-2021-0074 

McAlpine DF, Reynolds JW, Manzer LR, Elton K (2022) First reports of invasive pheretimoid 
earthworms (Oligochaeta: Megascolecidae) of Asian origin in Atlantic Canada. BioInvasions 
Record 11: 830–838, https://doi.org/10.3391/bir.2022.11.4.02  

Puhlick JJ, Fernandez IJ, Wason JW (2021) Non-native earthworms invade forest soils in 
northern Maine, USA. Forests 12: 80, https://doi.org/10.3390/f12010080 

Qiu J, Turner MG (2017) Effects of non-native Asian earthworm invasion on temperate forest 
and prairie soils in the Midwestern US. Biological Invasions 19: 73–88, https://doi.org/10. 
1007/s10530-016-1264-5  

Reynolds JW (1977) The earthworms (Lumbricidae and Sparganophilidae) of Ontario. Life 
sciences miscellaneous publications, Royal Ontario Museum xi + 141 pp, https://doi.org/ 
10.5962/bhl.title.60740 

Reynolds JW (2014) A checklist by counties of earthworms (Oligochaeta: Lumbricidae, 
Megascolecidae and Sparganophilidae) in Ontario, Canada. Megadrilogica 16(10): 111–135 

Reynolds JW (2022) The Earthworms (Lumbricidae, Megascolecidae and Sparganophilidae) in 
Canada. Ottawa: Canada Food Inspection Agency, i + 179 pp 

Reynolds JW (2023) Current status of Asian pheretimoid earthworms (Oligochaeta: Megascolecidae) 
in Canada. Megadrilogica 28(1): 1–20 

Reynolds JW, McTavish M (2021) New Asian pheretimoid “jumping earthworm” records 
(Clitellata: Oligochaeta: Megascolecidae) in Canada. Megadrilogica 26(7): 83–89 

Snyder BA, Callaham MA, Hendrix PF (2011) Spatial variability of an invasive earthworm 
(Amynthas agrestis) population and potential impacts on soil characteristics and millipedes 
in the Great Smoky Mountains National Park, USA. Biological Invasions 13: 349–358, 
https://doi.org/10.1007/s10530-010-9826-4 

Steinberg DA, Pouyat RV, Parmelee RW, Groffman PM (1997) Earthworm abundance and 
nitrogen mineralization rates along an urban-rural land use gradient. Soil Biology and 
Biochemistry 29: 427–430, https://doi.org/10.1016/S0038-0717(96)00043-0  

Zhang W, Hendrix PF, Snyder, BA, Molina M, Li J, Rao X, Siemann E, Fu S (2010) Dietary 
flexibility aids Asian earthworm invasion. Ecology 91: 2070–2079, https://doi.org/10.1890/09-0979.1 

   
   

https://doi.org/10.3391/bir.2024.13.1.01
https://www.invasivesnet.org
https://doi.org/10.1111/j.1365-294x.2007.03678.x
https://doi.org/10.1111/j.1365-294x.2007.03678.x
https://doi.org/10.5194/soil-9-461-2023
https://doi.org/10.1007/s10530-006-9020-x
https://doi.org/10.1007/s10530-006-9020-x
https://doi.org/10.1016/j.soilbio.2013.04.013
https://doi.org/10.1139/er-2017-0066
https://doi.org/10.1139/er-2021-0074
https://doi.org/10.1139/er-2021-0074
https://doi.org/10.3391/bir.2022.11.4.02
https://doi.org/10.3390/f12010080
https://doi.org/10.1007/s10530-016-1264-5
https://doi.org/10.1007/s10530-016-1264-5
https://doi.org/10.5962/bhl.title.60740
https://doi.org/10.5962/bhl.title.60740
https://doi.org/10.1007/s10530-010-9826-4
https://doi.org/10.1016/S0038-0717(96)00043-0
https://doi.org/10.1890/09-0979.1


<<
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /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


