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Vegetation Characteristics of Four Major Islands in the Taeanhaean National Park™
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ABSTRACT

The Taeanhaean National Park is the only seashore national park in Korea. To investigate the vegetation
structure and characteristics of representative four islands such as Oedo, Janggodo, Godaedo and Gauido in
Taeanhaean National Park, sixteen plots(size is 100m’) were set up, and four plots were set up in each island.
In the result of vegetation structure analysis of each island, Oedo and Janggodo was dominated by Pinus
thunbergii community, and Godaedo was dominated by P. thunbergii-P. densiflora community and Gauido was
dominated by Carpinus turczaninovii-P. densiflora community. But according to the physical environment of
each island, there was a subtle difference in species composition even though the same P. thunbergii or P.
densiflora community. The analysis of ordination and similarity turned out that the degree of similarity was
lowest(6.58%) between Oedo and Gauido. The analysis result of species diversity and number of individuals
shows that Gauido had high species diversity (2.7183) than the other islands.
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Figure 1. The location map of 4 major islands of the
Taeanhaean National Park
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Table 1. General description of the physical and vegetation of the surveyed plots in the major four islands

Site(Area) Oedo(0.17km) Godeado(1.46km)
Plot No. 1 2 3 4 5 6 7 8
Altitude(m) 42 38 55 51 34 52 37 25
Aspect N45E N60E N45E N60OE N - W N
Slope( °) 5 5 40 5 10 15 15 10
. N(36°-) 27'11.9"  27'15.5"  27'15.3" 27'14.6" | 23'26.4" 23'31.3" 2325.1" 23'4.8"
Coordinates
E(126°-) 1821.0" 18'16.2" 18'27.8" 18'30.6" | 21'58.4" 21'50.3" 21'50.2"  22'0.1"
Height(m) 15 15 10 15 16 14 22 15
Canopy Mean DBH(cm) 16.6 21.2 14.1 17.1 22.4 18.3 24.1 22.0
Coverage(%) 80 90 95 80 70 70 85 80
Understo Height(m) - 5 5 2 8 - 7 6
Mean DBH(cm) - 4.8 4.1 2.9 5.3 - 3.2 4.1
v Coverage(%) . 5 40 5 70 : 70 50
Shrub Height(m) 0.5 12 0.5 - 1.2 1.5 1.2 1.2
Coverage(%) 30 10 5 - 50 10 95 60
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Table 1. (Continued)
Site Janggodo(0.70k) Gauido(3.24km)
Plot No. 9 10 11 12 13 14 15 16
Altitude(m) 21 32 31 16 107 146 179 75
Aspect S S30W N30W S30E - - N45W S60E
Slope( °) 10 5 5 - 10 10 20 10
Coordinates N(36°-) 23'52.5"  23'53.2"  23'55.0"  24'0.20" | 40'31.7" 40'32.5" 40'34.8"  40'29.9"
E(126°-) 20'59.6"  21'1.60"  20'58.7"  20'47.5" 3'58.9" 3'54.0" 3'52.4" 3'59.9"
Height(m) 17 18 20 12 15 12 8 18
Canopy Mean DBH(cm) 15.6 14.9 214 10.8 19.0 159 6.3 19.6
Coverage(%) 60 70 80 80 60 80 95 70
Height(m) 10 7 10 7 7 7 5 8
Underst = an DBH(cm) 4.7 42 59 3.0 6.4 4.0 2.7 4.1
o Coverage(%) 40 30 70 20 70 50 40 80
Shrdh Height(m) 12 12 2 0.8 1.0 15 0.8 12
Coverage(%) 30 60 60 8 40 30 10 20
Table 2. Mean DBH of each island 69.6%)3} A=UHHLP. 30.5%)(Figure 3)7}F Bl&o] #3Est=
9ot} ofE oAl AHUL(LP. 34.3%), Zujubw
Site Mean DBH(cm) (};\ I}’V\ 28 5;))7]_ 0o ];(j}‘o] oq;i]/]-;,]__(gz o; /\i\:/o) ﬂi;]{‘(/l};
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oedo I e 22%)7k VWA BESL gl
Godaedo 21.6 4.1 Aawo] AMgproA WSS F&o] AFA
Janggodo 14.6 42 98.5%% -%l&(Figure 4)o|len, AR ZaUHIP.
Gauido 10.6 4.2 1.5%)7} =&kl Qi otuEZojAx  FE(ILP.
Total Mean DBF 15.3 4.2 57.5%), SZIELP. 10.0%), AFHU(1P. 8.9%), =1
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Figure 2. Pinus thunbergii community in Oedo

Figure 3. Pinus densiflora community in Godaedo
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Table 3. Importance percentage of woody species by stratum in four islands
Site! Soec Layer I U S M ) Layer M
pecies Species
Pinus thunbergii 89.0 0.0 0.0 44.5¢ Styrax japonicus 1.0 0.0 8.4 1.9
Acer pictum subsp. mono 2.6 46.2 0.0 16.7: Morus bombycis 0.0 0.0 8.6 1.4
Sorbus alnifolia 1.7 13.8 0.0 5.4 Carpinus turczaninovii 2.9 0.0 0.0 1.4
Zanthoxylum piperitum 0.0 4.6 20.6 5.0 Pinus densiflora 1.5 0.0 0.0 0.8
I Rubus phoenicolasius 0.0 0.0 28.6 4.8 Fraxinus mandshurica 1.3 0.0 0.0 0.7
Symplocos chinensis for. pilosa 0.0 11.6 0.0 3.9 Pueraria lobata 0.0 0.0 3.7 0.6
Morus alba 0.0 11.2 0.0 3.7: Ampelopsis brevipedunculata 0.0 0.0 3.6 0.6
Celtis jessoensis 0.0 0.0 16.3 2.7 Cudrania tricuspidata 0.0 0.0 2.9 0.5
Albizia julibrissin 0.0 8.0 0.0 2.7: Smilax china 0.0 0.0 1.8 0.3
Callicarpa japonica 0.0 4.6 5.5 2.5
Pinus thunbergii 69.6 1.6 0.6 35.4: Indigofera kirilowii 0.0 0.0 3.1 0.5
Pinus densiflora 30.5 5.1 0.0 16.9: Berberis amurensis 0.0 0.0 3.0 0.5
Prunus sargentii 0.0 343 8.9 12.9¢ Callicarpa japonica 0.0 0.0 2.2 0.4
Platycarya strobilacea 0.0 28.5 1.3 9.7: Celtis sinensis 0.0 1.1 0.0 0.4
Rhododendron mucronulatum 0.0 0.0 422 7.0; Styrax japonicus 0.0 0.0 1.6 0.3
Lindera obtusiloba 0.0 6.8 1.8 2.6: Celastrus orbiculatus 0.0 0.0 1.1 0.2
Quercus aliena 0.0 5.8 32 2.5¢ Rosa multiflora 0.0 0.0 1.0 0.2
I Quercus serrata 0.0 5.2 2.9 2.2 Parthenocissus tricuspidata 0.0 0.0 0.9 0.2
Symplocos chinensis for. pilosa 0.0 1.6 5.5 1.4: Lonicera caerulea var. edulis 0.0 0.0 0.5 0.1
Quercus dentata 0.0 43 0.0 1.4 Akebia quinata 0.0 0.0 0.5 0.1
Viburnum erosum 0.0 1.3 53 1.3} Zanthoxylum piperitum 0.0 0.0 0.5 0.1
Sorbus alnifolia 0.0 2.4 1.8 1.1¢ Ligustrum obtusifolium 0.0 0.0 0.5 0.1
Picrasma quassioides 0.0 0.0 6.2 1.0: Euonymus pauciflorus 0.0 0.0 0.6 0.1
Rhus tricocarpa 0.0 2.3 1.6 1.0: Symplocos tanakana 0.0 0.0 0.4 0.1
Elaeagnus glabra 0.0 0.0 33 0.5
Pinus thunbergii 98.5 57.5 8.9 69.9: Euonymus japonicus 0.0 2.1 0.0 0.7
Quercus serrata 0.0 10.0 14.3 5.7; Elaeagnus macrophylla 0.0 0.0 4.2 0.7
Platycarya strobilacea 1.5 7.7 0.0 3.3: Albizia julibrissin 0.0 1.4 1.2 0.7
Prunus sargentii 0.0 8.9 0.0 3.0: Styrax japonicus 0.0 1.4 0.0 0.5
Rhododendron mucronulatum 0.0 0.0 17.4 2.9¢ Euonymus pauciflorus 0.0 1.1 0.0 0.4
I Symplocos tanakana 0.0 2.5 8.9 2.3 Sorbus alnifolia 0.0 0.9 0.0 0.3
Cudrania tricuspidata 0.0 3.0 7.1 2.2: Juniperus rigida 0.0 0.8 0.0 0.3
Rhus tricocarpa 0.0 0.9 9.2 1.8: Koelreuteria paniculata 0.0 0.0 1.3 0.2
Rubus phoenicolasius 0.0 0.0 9.2 1.5! Rhus javanica 0.0 0.0 1.1 0.2
Lindera obtusiloba 0.0 1.8 5.7 1.5¢ Zanthoxylum piperitum 0.0 0.0 0.8 0.1
Viburnum erosum 0.0 0.0 4.7 0.8 Smilax sieboldii 0.0 0.0 0.8 0.1
Lonicera caerulea var. edulis 0.0 0.0 44 0.7 Smilax china 0.0 0.0 0.7 0.1
Carpinus turczaninovii 39.5 60.8 0.0  40.0. Sorbus alnifolia 1.3 0.9 0.0 0.9
Pinus densiflora 44.8 0.0 0.0 224! Trachelospermum asiaticum 0.0 0.0 53 0.9
Platycarya strobilacea 1.9 15.3 0.0 6.1: Viburnum wrightii 0.0 0.0 3.9 0.7
Viburnum erosum 0.0 1.8 16.8 3.4: Lindera erythrocarpa 0.0 0.0 33 0.5
Lindera obtusiloba 0.0 0.6 17.8 3.2: Euonymus pauciflorus 0.0 0.0 2.8 0.5
Lespedeza maximowiczii 0.0 0.0 18.7 3.1: Ligustrum obtusifolium 0.0 0.0 2.1 0.4
Pinus thunbergii 5.9 0.0 0.0 3.0; Celtis koraiensis 0.0 0.0 1.8 0.3
IV Picrasma quassioides 0.7 4.4 1.1 2.0 Lindera glauca 0.0 0.8 0.0 0.3
Quercus dentata 0.7 43 0.0 1.8: Rhamnus davurica 0.0 0.6 0.0 0.2
Rhododendron mucronulatum 0.0 4.4 1.8 1.8: Fraxinus rhynchophylla 0.0 0.6 0.0 0.2
Elaeagnus macrophylla 0.0 0.0 10.4 1.7 Zanthoxylum piperitum 0.0 0.0 1.1 0.2
Quercus variabilis 2.4 1.5 0.0 1.7: Kalopanax septemlobus 0.0 0.0 1.1 0.2
Smilax china 0.0 0.0 9.6 1.6: Pourthiaea villosa 0.0 0.5 0.0 0.2
Prunus sargentii 0.7 3.0 0.9 1.5; Celtis sinensis 0.0 0.0 0.9 0.2
Quercus serrata 2.1 0.8 0.0 1.3 Smilax sieboldii 0.0 0.0 0.9 0.2

" T: Oedo, 1I: Godaedo, I: Janggodo IV: Gauido.
C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in
shrub layer, M: Mean importance percentage

2
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Figure 4. Pinus thunbergii community in Janggodo
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Figure 5. Carpinus turczaninovii community in Gauido
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Figure 6. DCA(detrended correspondence analysis)
ordination analysis of 4 islands at the
Taeanhaean National Park(Oedo(@), Godaedo
(H), Janggodo(A), Gauido(4p)).
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Table 4. Similarity index among four islands at the Tacanhaean National Park

Site Oedo Godaedo Janggodo
Godaedo 39.41
Janggodo 48.19 50.99
Gauido 6.58 38.13 14.92
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Table 5. Species diversity analysis of four islands at the Taeanhaean National Park(Unit: 400 m?)

Site H'(shannon") Simpson' P.LE’ J'(evenness) D'(dominance) H'max
Oedo 2.2937 7.2814 0.8627 0.7790 0.2210 2.9444
Godaedo 2.5409 6.2239 0.8393 0.7546 0.2454 3.3673
Janggodo 2.3710 6.5081 0.8463 0.7461 0.2539 3.1781
Gauido 2.7183 9.9270 0.8993 0.7992 0.2008 3.4012

' Shannon's diversity index uses logarithms to base e.
> P1E. = the Probability of Interspecific Encounter

Table 6. Mean analysis of the number of species and individuals of 4 islands in the Taeanhaean National Park

(Unit: 100 m?)

No. of individuals

No. of species

Site Tree Understory shrub Tree Understory shrub Total
Oedo 17.3£5.7 3.3+4.0 35.0£31.2 55.5+£31.4 2.3£2.5 2.0£1.8 3.3£2.2 6.8£1.0
Godaedo 11.8+1.5 14.0+£9.8 148.0+£142.5 173.8+144.1 1.5+0.6 4.8+3.4 9.8+2.8 13.0+4.2
Janggodo  20.3+6.7 18.0+5.1 75.0+49.6 113.3+39.8 1.3£0.5 4.0£2.0 6.8+3.3 9.8+5.1
Gauido 21.5421.8  25.3#43 70.0+£28.0 116.8+19.4 3.5+1.3 5.8+1.3 7.542.1 13.8+2.1
Al W0 &= gl 3= =04 47 Sand Dune in Shindoori Seashore. J. Korean Env. res. & Reveg.

o
of4 o & wrn|ofo} AlTLRT} Aol

L |
“491 ] Tabe Soltk. §3842 et A3

A ¢} o 280 HlwA 5o

Tech 6(6): 29-40.
Brower, J. E. and J. H. Zar(1977) Field and Laboratory Methods for
General Ecology. Wm. C. Brown Company, 194pp.

Choi, C.H., B.S. Seo, W.J. Park and S.H. Park(2006) The Flora of
Coastal Duen Area in Shinduri, Korea. Korean J. Plant Res.
19(2): 209-217.

Curtis, J.T. and R.P. McIntosh(1951) An upland forest continuum
in the prairie-forest border region of Wisconsin. Ecology 32:
476-496.

Hill M.O.(1979) DECORANA - a FORTRAN program for de-
trended correspondence analysis and reciprocal averaging -.

017] ujizolch 7Y STt B2 A2 =2 & Ecology and Systematics, Cornel Univ., Ithaca, New York,
T7F A1t 52pp.
Table 6> 47 9] T E JHAIG A4S AAIGE Ao Kim, C.H., K.S. Lee and K.H. Park(1982) An Ecological Study on

ok Al A oA B2 7RO E=TE 2154218704, &
A 20.3+6. 70 AI 02 EWokoL) 7hom= A Ao wlet
MAIe] AAE Zek 7H) e ofwEFe] iASE
253+4370A1 2 Y A] 37) AR @9kt o= 7He=E
A|LJFt A Afo] Foluf Apatekol Bk 7hojE= A}
HrEete 2 FAE] fEl R AlREh FaaA o
A 7hele B adiE o T4t Wolth SHERs
W= A 7Hf et Qe mo|glo, ofulES A= 7}
OEef it ol it

=
S

ror

Ahn, Y.H.(2003) Phytosociological Study on the Vegetation of

the Flora of Bijin Island. Korean J. Ecol. 5(4): 164-175.

Kim, I.T., J.H. Lee and T.G. Jin(2000a) The Vegetation of Maemul,
Somaenum and Eoyu Islets. Korean J. Ecol. 23(3): 217-222.

Kim, I.T., J.H. Lee and T.G. Jin(2000b) The Vegetation of Hansan
and Chubong Islets. Korean J. Ecol. 23(5): 391-395.

Kim, J.H., D.S. Cho, K.J. Cho and B.M. Min(1984) An Ecological
Study on the Evergreen Broadleaved Forest of Jisimdo. Korean
J. of Botany. 27(2): 51-60.

Kim, S.H. and S.H. Choi(2007) The Structure and Ecological
Characteristics of Coastal Forest in Busan Metropolitan City.
Kor. J. Env. Eco. 21(1): 67-73.

Kim, S.H., J.C. Seo and K. Park(2008) The Classification of Coastal
Dune Wetlands in the Shindu Dunefield Based on Their
Topographic and Hydrologic Characteristics. Journal of the



BN
rl
>

100

B

o
0

N
o

e A ek 2] 24(2) 2010

Korean Geomorphological Assocation 15(3): 107-118.

Kim, Y.G.(1994) A Survey on the Environmental Substances for
Environmental Preservation of Tae-An Seashore National
Park. Korean J. Sanitation 9(2): 72-87.

Korea National Parks Service(KNPS) Taeanhaean Office(1997)
Natural Ecosystem Conservation Plan of Tacanhaean National
Park. 103pp.

Korea National Parks Service(KNPS)(2006) Resource monitoring
of the Taeanhaean National Park: The 1st Year. 326pp.

Korea National Parks Service(KNPS)(2010) http://www.knps.or.kr

Lee, K.J., B.H. Han and J.Y. Kim(1999b) Plant community struc-
ture & distribution density of Pinus thunbergii-Pinus densi-
flora Forest in Kojedo district, Hallyo-Haesang National Park.
Kor. J. Env. Eco. 12(4): 361-372.

Lee, K.J., B.H. Kim and D.W. Kim(1999a) Vegetation structure and
ecological succession of Kojedo district, Hallyo-Haesang
National Park. Kor. J. Env. Eco. 12(4): 331-344.

Ludwig, J.A. and J.F. Reynolds(1988) Statistical Ecology. John
Wiley & Sons Inc., 337pp.

Ministry of Land, Transport and Maritime Affairs(MLTM)(2010)
http://www.mltm.go.kr/

National Science Museum(NSM)(1995) Ecosystem Study of
Taeanhaean National Park. 214pp.(in Korean).

National Science Museum(NSM)(2005) Study on a History of

National Park: Taeanhaean National Park History Study.
160pp.(in Korean).

Oh, HK., Y.H. Kim and W.K. Lee(2005) Studies on the Vascular
Plants of the Seashore Baeklipo-Uihangri, Tacan Peninsula.
The Journal of Korean Institute of Forest Recreation. 9(2):
37-46.

Oh, HK., Y.H. Kim, M.S. Beon and J.M. Park(2005) A Study on
Flora of the Shindoo-ri Coastal Dune. The Journal of Korean
Institute of Forest Recreation. 9(1): 37-48.

Oh, K.K., G.C. Choo and Y K. Jee(1999) Actual Vegetation and

Vegetation Structure of Tongyoung District in Hallyo-Haesang
National Park. Kor. J. Env. Eco. 12(4): 317-330

Park, C.M., S.W. Kim and S.H. Park(2009) Study on Growth
Characteristics of Pinus thunbergii Windbreak Forests around
Goosipo Beach, Gochang-Gun. Kor. J. Env. Eco. 23(4):
365-375.

Pielou, E.C.(1975) Ecological Diversity. John Wiley & Sons Inc.,
165pp.

Whittaker, R.H.(1956) Vegetation of the Great Smoky Mountains.
Ecological Monographs 26: 1-80.

Woo, B. M.(2003) Environmental Restoration and Revegetation
Engineering. Seoul National University, Seoul, 558pp.

Yim, Y.J. and W.T. Lee(1976) On the Vegetations of Judo and
Gamagseum. Korean Jour. Botany 19(2): 49-61.




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Regular
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChosunilboNM
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /ExpoM-HM
    /FranklinGothhvy
    /FranklinGothic
    /FranklinGothic-Bold
    /FranklinGothic-BoldItalic
    /FranklinGothicCondensed
    /FranklinGothic-Italic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinGothlte
    /FZSY--SURROGATE-0
    /FZXBSFW--GB1-0
    /FZXBSJW--GB1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-HeavyCond
    /HelveticaNeueMedium
    /Helvetica-Oblique
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Medium
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MagicR-HM
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mhansek
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mla
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NewGulim
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /PyunjiR-HM
    /Raavi
    /San02M
    /SandJg
    /SandKm
    /SandTg
    /SandTm
    /SeoulHangangM
    /SeoulNamsanM
    /SeUtum
    /SHeadG
    /Shruti
    /SimHei
    /SimSun
    /SinMyungJoyakja
    /Sylfaen
    /SymbolMT
    /TaeM
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDIGasiIIB
    /YDIYGO120
    /YDIYGO330
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSAH
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


