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Abstract

Japan is an important wintering area for many Asian diving duck and seaduck
populations, although their status and trends in abundance are poorly known and
previously undescribed. Trends in annual abundance therefore were analysed for nine
common diving and seaduck species wintering in the country, using data from the
national waterbird surveys undertaken annually by volunteers and coordinated by the
Ministry of  the Environment and local prefectures over the past 46 years. Annual
indices and short-term (16 years: 2000–2015), medium-term (26 years: 1990–2015)
and long-term (36 years and 46 years to 2015) trends in numbers were calculated for
each species using TRIM software. The indices recorded for Long-tailed Duck
Clangula hyemalis, Harlequin Duck Histrionicus histrionicus, Black Scoter Melanitta

americana and Red-breasted Merganser Mergus serrator all exhibited significant long-
term declines; Common Goldeneye Bucephala clangula and Common Pochard
Aythya ferina showed moderate declines over the 26-year period; and Greater Scaup 
A. marila declined during 2000–2015. Numbers of  Tufted Duck A. fuligula increased
significantly over 36- and 26-year time-scales, but it was found to be “stable” over the
most recent 16 years. Velvet Scoters Melanitta fusca have tended to decrease since their
peak abundance in 1977, although TRIM’s criteria indicated that the trend was
“uncertain”. 

Key words: diving ducks, Japan, long-term trends, seaducks, TRIM.

Long-term and large-scale monitoring of
wildlife can provide valuable information on
population status and/or habitat conditions
for different species. The conservation status

of  the world’s waterbird populations is based
on an assessment of  their abundance and
trends in the main biogeographic regions
and flyways (Wetlands International 2012).
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Furthermore, information on habitat and
resource use has also been collated together
with the data on bird numbers and
distribution recorded in Europe and 
North America over several decades (e.g.
Davis et al. 2014). Yet despite the fact 
that Asia has 93 Ramsar sites and nine
World Heritage sites (Li et al. 2009), 
and supports the largest proportion of  
the world’s waterbird populations, the
proportion of  flyway populations for 
which no estimate of  numerical abundance
exists remains high in this region, while 
c. 50% of  all Asian waterbird populations
for which trends are available are considered 
to be in decline (Wetlands International
2012).

In Japan, the Ministry of  the
Environment has been coordinating
wintering waterbird surveys in cooperation
with prefectural and city governments since
1970 (Ministry of  the Environment 2014).
These long-term and large-scale data have
been used to analyse the relationships
between habitat characteristics and
waterfowl abundance, but mainly for
dabbling ducks Anas sp. (Asama &
Yamashiro 1987; Higuchi et al. 1988;
Kasahara & Koyama 2010). The status of
the 22 species of  diving ducks and seaducks
(Aythya, Polystica, Somateria, Histrionicus,

Melanitta, Clangula, Bucephala, Mergellus and
Mergus sp.) that occur in Japan still generally
remains unknown and unreported. 

This paper therefore aims to analyse the
long-term monitoring data collected from
all 47 prefectures in Japan to estimate trends
in the abundance of  diving duck and
seaduck species wintering in the country.
Variation in the trends over different time-

periods are also determined, and possible
reasons for the trends are discussed. 

Methods

Waterbirds wintering in Japan have been
counted at thousands of  sites in mid-
January each year since 1970, for a national
monitoring programme of  these species
with, for example, a total of  8,984 sites
surveyed in January 2014 (Ministry of  the
Environment 2014; Fig. 1). In principle, the
count sites included the numerically most
important wintering sites for waterbirds,
determined on the basis of  data collected in
previous years and from information
provided by conservation groups. Volunteer
bird-watchers, including hunting groups and
the staff  of  national wildlife protection
areas, were assigned to collect data at each
site, covering coastal areas, estuaries, rivers,
natural lakes and artificial waterbodies.
Counts of  coastal areas were limited in that
the observations were made from the shore,
so birds beyond the range of  binoculars and
telescopes would not have been sighted. 
At every site covered by the monitoring
programme, however, each species of
waterbird was identified, its numbers counted
and the habitat was also recorded. The data
were then submitted to and compiled by the
Ministry of  the Environment (Ministry of
the Environment 2014). 

We selected nine common diving and
seaduck species for this analysis, on the basis
that near-annual count data were available
but long-term trends in their numbers
wintering in Japan had not previously been
assessed: Common Pochard Aythya ferina,
Tufted Duck A. fuligula, Greater Scaup 
A. marila, Harlequin Duck Histrionicus
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Figure 1. All waterbird count sites in Japan, including those where diving ducks or seaducks were
recorded (based on data from the Ministry of  the Environment 2014).
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histrionicus, Velvet Scoter Melanitta fusca,
Black Scoter M. americana, Long-tailed 
Duck Clangula hyemalis, Common 
Goldeneye Bucephala clangula and Red-
breasted Merganser Mergus serrator (The
Ornithological Society of  Japan 2012). Of
these nine species, some Harlequin Ducks
breed in mountain streams in northern
Japan, but the others are all winter visitors. 

Count data were compiled from all 47
prefectures in Japan, irrespective of  whether
or not they had a sea coast. Common
Pochard, Tufted Duck and Common
Goldeneye occurred not only at coastal 
sites but also at inland wetlands (Nakamura
& Nakamura 1995); trends of  abundance
for these three duck species therefore were
analysed using data from all prefectures. The
other six duck species occurred exclusively
at coastal sites (Nakamura & Nakamura
1995), so trends in their abundance were
estimated using data from the 39 prefectures
with a coast-line. Trends in abundance and
annual indices were calculated using the
freeware programme TRIM version 3.53
(Pannekoek & van Strien 2001), developed
for the analysis of  wildlife count data, for
four different time-spans: over 16 years
(2000–2015), 26 years (1990–2015), 36 years
(1980–2015) and 46 years (1970–2015).
Long-term trends (i.e. for the whole time
period) were determined from multiplicative
trends, which reflect the mean percentage
change per year (Pannekoek & van Strien
2001). We present the annual change in
indices for each species in the results.

Results

Annual changes, standard errors (s.e.) and
long-term population trends for each duck

population are summarised in Table 1 and
Fig. 2. The population indices showed a
significant decrease for four species (Long-
tailed Duck, Harlequin Duck, Black Scoter
and Red-breasted Merganser) and an
increase for two species (Common Pochard
and Greater Scaup) between 1970 and 2015,
with trends for Common Goldeneye, Tufted
Duck and Velvet Scoter being “stable” or
“uncertain” over this long (46-year) time-
scale. Analysis of  more recent trends found
however that the Common Goldeneye
(which had been “stable” in the longer 
term) and Common Pochard (“moderately
increasing” in the longer term) have
undergone a “moderate decline” over the
past 26 years. Most recently, in 2000–2015,
the Greater Scaup, which had been
“moderately increasing” or “stable”, has
gone into decline, and the Long-tailed Duck
and Harlequin Duck are now considered 
by TRIM classification to be in “steep
decline”. The Tufted Duck, which increased
significantly in numbers in the 1980s and
1990s (i.e. over the 36- and 26-year periods)
was assessed as being “stable” over the past
16 years (Table 1). Velvet Scoters have
tended to decrease since their peak
abundance in 1977 (Fig. 2), although the
trend has been classified as “uncertain” by
the TRIM analysis. 

The annual rates of  change suggest that
the most rapid declines were over recent
(2000–2015) years for Harlequin Duck
(–8.71%), Long-tailed Duck (–23.48%),
Red-breasted Merganser (–3.94%),
Common Pochard (–3.43%) and Greater
Scaup (–2.61%). For Black Scoter and
Common Goldeneye the annual declines
(–3.20% and –0.84% respectively) were
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Figure 2. Long-term trends in numbers for nine diving duck and seaduck species wintering in Japan.
The annual numbers for each species are abundance indices derived from the TRIM analyses.
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most evident in the medium term (i.e. over
the 26 years from 1990–2015) and more
recently their numbers are considered to be
“stable” in Japan. 

Discussion

The comprehensive monitoring of  waterbirds 
in Japan is to some extent limited by the
counts of  coastal sites being undertaken
from the shore-line, and therefore likely
underestimating the true numbers of
seaduck species present when the birds
move further offshore. Count methods have
been consistent throughout the long-term
national monitoring programme, however,
so results may still be considered indicative
of  trends in the annual abundance of  these
species wintering in Japan.

Of  the nine duck species considered, five
of  the diving and seaduck species largely
decreased in Japan over the past 16 years,
and a further two have declined over the
past 26 years. None were found to have
increased in numbers over the most recent
(16-year) period considered, from 2000–
2016. Wintering areas for east Asian
populations of  four of  the species
considered – the Harlequin Duck, Black
Scoter, Velvet Scoter and Long-tailed Duck
– are confined to countries of  east Asia,
including Japan and the Republic of  Korea
(Li et al. 2009). Further attention therefore
should be given to determine the reasons for
the trends in abundance of  these species in
Japan.

Trends in numbers for other populations
of  these species, for instance those
occurring in Europe, have similarly shown
no evidence for an increase in recent years
(Wetlands International 2016). The

Common Goldeneye is generally considered
to be “stable” in Europe (Wetlands
International 2016), although the Northwest
and Central Europe Population is listed as
declining in the most recent report on the
conservation status of  migratory waterbirds
submitted to the Meeting of  the Parties
(MOP) to the African-Eurasian Migratory
Waterbirds Agreement (AEWA; Nagy et al.
2015). The Long-tailed Duck is classed as
“Vulnerable” on the IUCN Red List,
following a large decline in numbers of  the
West Siberia/North European Population in
the Baltic Sea, and a draft International
Single Species Action Plan has been
submitted for adoption by AEWA (Hearn et
al. 2015). The status of  the Harlequin Duck
is currently classified as “unknown” in
Europe, and populations of  the other ducks
considered are generally in decline in
Europe (Wetlands International 2016).
Among the same duck species breeding 
in North America, annual changes in 
abundance for Scaup (A. marila and 
A. affinis) have exhibited decreases since
1985, and those for Mergansers (Mergus sp. 
and Lophodytes cucullatus) and Goldeneye 
(B. clangula and B. islandica) showed decreases
since 2000 (U.S. Fish and Wildlife Service
2015). It would therefore appear that the
changes in annual abundance of  diving
ducks and seaducks in Japan shows similar
decreasing trends with those in other parts
of  the northern hemisphere.

The trends in annual abundance of  the
nine common diving and seaduck species
wintering in Japan may partly be explained
by environmental changes in their wintering
areas. Nakamura & Nakamura (1995)
divided these nine species into three habitat
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types: (i) sheltered bay and lake species:
Common Pochard, Tufted Duck and
Greater Scaup; (ii) rocky-shore species:
Harlequin Duck, Long-tailed Duck and
Red-breasted Merganser; and (iii) sandy-
shore species: Velvet Scoter, Black Scoter
and Common Goldeneye. All three rocky-
shore habitat species, as well as Black Scoter,
showed long-term declining population
trends. Shore-line development, associated
pollution and climate change are having
potentially adverse influences on seaducks
in North America (Zipkin et al. 2010). In
Japan, development of  buildings and other
infrastructure along shore-lines increased at
a rate of  126.8km/year from 1953 to 1991,
which corresponded to a decrease in the
extent of  sandy and/or gravel shore and
rocky shore at a rate of  –18.7km/year and
–31.5km/year respectively (Kishida 2011).
Such habitat loss, together with associated
increase in disturbance from human
activities would reduce the availability of
foraging sites for the rocky- and sandy-shore
species. It seems likely that this factor would
have contributed to decreases in the three
duck species that occur along rocky-shores
and Black Scoters which frequent sandy-
shore habitat. 

Marine pollution (e.g. oil, heavy metal and
plastic) is also a threat to the seabird habitats
(Kazama et al. 2010). Although the extent to
which these factors are affecting the
abundance of  seaduck species remains
unknown, we cannot exclude the possibility
that they also may be influencing their
population trends.

Common Goldeneye, Common Pochard,
Tufted Duck and Greater Scaup all show
broad habitat preferences, ranging from

open sea to inland lakes (Higuchi et al. 1988);
three of  these species have declined in Japan
since 1990. In Japan, water quality has
improved (i.e. become more oligotrophic as
a result of  reductions in nitrogen and
phosphate runoff) in most lakes and rivers
over the past 10–20 years (Ministry of  the
Environment 2015), and Haneda (1952) has
reported that diving ducks (e.g. Common
Pochard) tend to occur in mesotrophic and
eutrophic lakes that have high productivity.
Hence, improvements in water quality may
ironically have affected the trends in
abundance of  these duck species, as a result
of  reductions in food abundance at inland
sites. Declines in Common Pochard in
different parts of  Europe have also been
linked to changes in water chemistry, but
with the changes associated with increased
intensification of  freshwater fish farming in
some areas and the abandonment of  fish
farms in others, depending on the country
involved (Fox et al. 2016)

Most species of  waterbirds wintering in
Japan breed in Northern Asia and Far 
East Russia, so the effects of  changing
conditions on the breeding grounds should
also be considered as a cause of  the declines
(Higuchi 2012). Although it is unclear what
the factors affecting the abundance and
declines of  species breeding in middle/high
latitude regions might be, it has been
suggested that the impact of  human
resource-use across middle latitudes could
be greater than that in high latitude regions
(e.g. WWF International 2014). The
Harlequin Duck, which breeds at limited
middle latitude regions from the Kuril
Islands and the Kamchatka Peninsula to
south of  Lake Baikal (Kear 2005), may 
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be particularly affected by the Russian
government’s development programmes in
Far East Russia. A project initiated for the
social and economic development of  the
Kuril Islands is rapidly promoting resource
exploitation on these islands (Yamada 
2011). Such massive changes in land-use 
in important areas for waterbirds may
contribute to the rapid decreases in the
abundance of  localised duck species such as
the Harlequin Duck.

In order to deliver effective conservation
of  diving and seaduck species in Japan and
East Asia, further studies are required to be
undertaken to show the migration routes
and define flyways (e.g. by using modern
telemetry techniques), to map and assess
changes in distribution, to identify and
protect key sites, and to determine the total
population trends at the flyway scale. This
requires a combination of  coordinated
international and national monitoring
surveys, together with studies focussing on
factors affecting the birds’ site use,
productivity and survival, in different parts
of  the flyway.
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Sjeničić, J., Stı̄pniece, A., Švažas, S. & Wahl, J.
2016. Recent changes in the abundance of
Common Pochard Aythya ferina breeding in
Europe. Wildfowl 66: 22–40.

Haneda, K. 1952. Life of  geese and ducks as 
an index of  the production of  lakes
(Preliminary notes). Japanese Journal of

Limnology 16: 96–105. [In Japanese with
English summary.]

Hearn, R.D., Harrison, A.L. & Cranswick, P.A.
2015. International Single Species Action
Plan for the conservation of  the Long-tailed
Duck Clangula hyemalis, 2016–2025. AEWA
Technical Series No. 57. African-Eurasian
Migratory Waterbirds Agreement, Bonn,
Germany.

Higuchi, H. 2012. Bird migration and the
conservation of  the global environment.
Journal of  Ornithology 153 (Supplement): 3–14.

Higuchi, H., Murai, H., Hanawa, S. & Hamaya, S.
1988. The relationship between habitat
characteristics and the abundance of
waterfowl. Strix 7: 193–202. [In Japanese with
English summary.]

Kasahara, S. & Koyma, K. 2010. Population
trends of  common wintering waterfowl in
Japan: participatory monitoring data from
1996 to 2009. Ornithological Science 9: 23–36. 

Kazama, K., Ito, M., Niizuma, Y., Sakurai, Y.,
Takada, H., Sydeman, W.J., Croxall, J.P. &



Trends in diving duck and seaduck numbers in Japan 185

© Wildfowl & Wetlands Trust Wildfowl (2016) 66: 176–185

Watanuki, Y. 2010. Seabirds as indicators of
the state the marine environmental and its
conservation. Japanese Journal of  Ornithology 59:
38–54. [In Japanese with English summary.]

Kear, J. 2005. Ducks, Geese and Swans of  the 

World. Oxford University Press, Oxford, 
UK.

Kishida, H. 2011. Implementation and future direction of

a new legislation from the view point of  the transition

about coastal zone management. National Institute
for Land and Infrastructure Management,
Tsukuba, Japan. [In Japanese with English
summary.]

Li, Z.W.D., Bloem, A., Delany, S., Martakis, G. &
Quintero. J.O. 2009. Status of  Waterbirds in

Asia – Results of  the Asian Waterbird Census:

1987–2007. Wetlands International, Kuala
Lumpur, Malaysia.

Ministry of  the Environment. 2014. Japan

Integrated Biodiversity Information System. 
The Biodiversity Center, Yamanashi, Japan.
Accessible at http://www.biodic.go.jp/
gankamo/gankamo_top.html (last accessed
3 April 2016). [In Japanese.] 

Ministry of  the Environment. 2015. Results of
the water quality survey of  public water
areas. Ministry of  the Environment, Tokyo,
Japan. Accessible at http://www.env.go.jp/
water/suiiki/h26/h26-1.pdf  (last accessed 1
June 2016). [In Japanese.]

Nagy, S., Flink, S. & Langendoen. T. 2015. Report

on the Conservation Status of  Migratory Waterbirds

in the Agreement Area. Sixth Edition. African-
Eurasian Migratory Waterbirds Agreement,
Bonn, Germany. Accessible at http://www.
unep-aewa.org/en/meetings/meetings-of-
parties (last accessed 16 August 2016).

Nakamura, M. & Nakamura, N. 1995. Birds’ Life

in Japan with Color Pictures. Birds of  Mountain,

Woodland and Field. Hoikusya, Osaka, Japan.
[In Japanese.] 

Pannekoek, J. & van Strien, A. 2001. TRIM 3

Manual. (Trends and Indices for Monitoring 

Data). Research Paper No. 0102. Statistics
Netherlands, Voorburd, The Netherlands.

The Ornithological Society of  Japan. 2012.
Check-list of  Japanese Birds, 7th Revised Edition.
The Ornithological Society of  Japan, Sanda,
Japan.

U.S. Fish and Wildlife Service. 2015. Waterfowl

Population Status, 2015. U.S. Department of
the Interior, Washington D.C., USA.
Accessible at http://flyways.us/sites/default/
files/uploads/statusreport2015_final_7-23-
15.pdf  (last accessed 2 June 2016).

Wetlands International. 2012. Waterbird Population

Estimates, Fifth Edition. Summary Report.
Wetland International, Wageningen, The
Netherlands.

Wetlands International. 2016. Waterbird Population

Estimates. Accessible at http://wpe.wetlands.
org (last accessed 2 June 2016).

WWF International. 2014. Living Planet Report

2014. WWF International, Switzerland.
Accessible at http://wwf.panda.org/about_
our_earth/all_publications/living_planet_
report/ (last accessed 2 June 2016).

Yamada, Y. 2011. Development of  the Kuril Islands in

Russia and the Returning Movements. Accessible
at http://www.hoppou.go.jp/hoppou/wp-
content/uploads/2012/04/2011-1.pdf  (last
accessed 3 June, 2016). [In Japanese.]

Zipkin, E.F., Gardner, B., Gilbert, A.T., O’Connell,
A.F. Jr., Royle, J.A. & Silverman, E.D. 2010.
Distribution patterns of  wintering seaducks in
relation to the North Atlantic Oscillation and
local environmental characteristics. Oecologia

163: 893–902.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (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.)
  >>
  /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


