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Welli= 3271 B4, 2016d = 157) B 5 F 470 BAAA ERFZATE AAEIITE B s 40] ZlojA5S
71 AL B A 574 30 m o]3ke] IQteef] fA| g A EelM = thFe FEle] EAAde] vebaL, 4 30 m
o]Fe] glae] YA AN = YA Fol % Aol veRdth AXMGER] F2AFTE 102F, B Al
AUE= 717 ind/m? 0|3tk E@FEe} AU EE Aol AXe A SN A el gJs|dellx= @A
ettt 8% Magelona japonica, Lumbrineris longifolia, Heteromastus filiformis, Spiophanes bombyx ©] 1T},
M. japonica= AXANMNFE 30m G T2 831, L. longifolia= Y|l Y113 AHANA 352 A4
AR S H filiformisc QX0 $1A& BHEES FHOZ diF-22] AL B4 elx st iAoz
S. bombyxi= AHA Frgo] & A5 FAANA YFH0E ST} A4 (Cluster analysis) 3 B] A ZrhA-H
54 (non-metric multidimensional scaling ; nMDS)S A3 A3}, t)] & 02 FALEL 4ol whet F-¥31%c).
Benthic Pollution Index(BPI)2} AZTI's Marine Biotic Index(AMBI)E ©]£-3to] A AE)A|e] =S F71813 )
BPI¢} AMBI= B4 92 22} Good 55 Moderate 5522 H715 0] 718292 A AW E o v]w 2
A73e AXABY AT AL Qs 202 veRsttt

o ©

Abstract — This study was carried out to investigate benthic polychaetous communities on the coast of Ulsan,
located on the southern East Sea, orea. Two surveys were conducted at a total of 47 stations seasonally in 2011
(32 stations) and 2016(15 stations). From the coastal area to the outer sea, surface sediments turned into fine-
grained sediments. There were various sedimentary facies with complex coarse-grained sediments in the coastal
zone, while only mud facies in the offshore zone. The benthic polychaetous community comprised a total num-
ber of 102 species and showed a mean density of 717 ind./m”. The dominant polychaetous species were Magelona
Jjaponica, Lumbrineris longifolia, Heteromastus filiformis and Spiophanes bombyx. M. japonica was distributed
at the shallow coastal area below about 30 m of water depth, and L. longifolia showed high density at the sta-
tions located in the offshore zone. H. filiformis occurred at the most stations of the survey area, mainly at the
coastal area. Finally S. bombyx appeared intensively at the some stations with high sand content. Station groups,
divided by the results of the cluster analysis and nMDS ordination, were distributed according to the water
depth gradient. Benthic Pollution Index(BPI) and AZTI's Marine Biotic Index(AMBI) were applied to assess the
benthic health status of the Ulsan coastal area. The health status from both the mean BPI and AMBI were
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assessed as Good and Moderate grades, which means that the benthic ecosystem of the Ulsan coast is main-
tained in a good healthy state, especially in terms of benthic organic enrichment.

Keywords: Benthic Polychaetes(#] 4] T} &.5F), Community Structure(: %] 7-3), Benthic Ecosystem Health(#] A

A A7), Ulsan Coast(AHA2))
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0] FEIjE A dsliehd thEA] AL 2 m ©lBIRl A%}
dioke g FREY FelEe]sHAR] $E5A 2A Rt 93]
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ol itk webA dFAXFTES] 8 5, /AT 2 2ATER
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Fig. 1. A map showing the sampling stations and the bathymetry of
the Ulsan coast, Korea.
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a3l o, AH7ke] A32 Group average modeS AME3ISITE &
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AXBE TR FFAS G310 AXMBEAL] AR =S 3
7}8}17] $151o] BPI(Benthic Pollution Index)$} AMBI(Azti’s Marine
Biotic Index)E ARSI}, AMTIF2] AESH] H1H= (KORDI
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si3ict. Z18)3r BPIe) tigt 555 871 71X Seo ef al.(2014)9]
71 8310t 2 A8 A2 24 kel e A XA

Table 1. The classification criteria of each benthic biotic index

Ecological Quality Status BPI AMBI
High >60 <1.2
Good 41~60 1.3~3.3
Moderate 31~40 3.4~5.0
Poor 21~30 5.1~6.0
Bad <20 >6.0

201010 S2kAQke] AMRF F3 ] 72 9 13734 W7k 43
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Aol whE 2pol7F A2 vehtA] gkot AARE AlRFA O £
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AlEH3itE.

3.4 1

3.1 MAMEEEE

A AN ST B3 HHE] A=A ZI= Fig. 28}
2o AR S YA $R2 H 73.4%+27.1 ©131aL FH e
(D)= 7.182.30% AIHA EZ]Eo] $-AIg 750130t} gt Q1
At ARES YA 2 B 53.1%, BHEYES 60 oJ3HE H]
WA 3| veRtar, 53] slopd Qe 1Pt e YA
T Bt 26.3%, BHUEE 30 oBIE AdlF oz 7 29
SHA Ykttt 0] dojdaE YA dga Fddss S
Ko, 4 30m oel X FAE] YA §F B
92.1%, BHUYEE 80 o]z ARA EFEo] vl S48
vepgth (HE3 55 PSS U4 T B 75.6%, B Y
SE 70 oo R Al EZFEo] S-AEIGIt) EA-S Aurd
At IAF FHEL muddy sand, gravelly muddy sand, sandy
mud, slightly gravelly sandy mud, gravelly mud 5 E2/Jo] T}k
sigick. vha 24 30 m o] 2l S YA gl A
7k tiF-2 mud B30 E et 7 55 PSS
Aol IS FAEE YA Fgo] B 78%E gravelly sandy
mud®] AHAA E2go] vttt

3.2 MAMCI2E 28

321 FEFT L AAEE

2k AMelN F-A3 AM TR A 0] AEfEH] 542 Table 2,
Fig. 33} 2t} F 28FT+ 102F, 33T B FdEFT 3515
spp./0.8 m*O & VERTE 18|51 Bt AAUEE 717 ind/m’E W
Epstet. eishd flafiodell 1Ak A 40lA 1150] F@3te] 7t
AL, 7P EE Akl AR 31914 678 0= 7 Bkt
FHUFTTE dAF R F40] &2 Aol AXT FANA F
23 g By, F40] AL QJ3Yeln B 3hE Helth
44 30m o]3te] A SN H 43F0] FH3U L, 74
30 m °13e] SN Bt 2680] EQSAE F A4
53z 3o Asidel] A3k A3 20014 39 ind/m*E 71 2
okar, 2] 2afiele] A4 42904 1,260 ind/m*E 71F 9kck A
Y% A FHETT BXE AL 0] & it 9]
2% AN F2 T2 7S Btk 239d R E GEeME
9la el $1x13 FFNME 2 AL Yep = St



44 R EPALES

50m

Sedimentary Facies Ternary Diagram
129°20°E 129°24°E

i Gravel
..... )
/\
/ \
/ \
/N
,/ G \\.
/ \
80%, LN
/ / \
/ \
/ / \
/ / \
/ / \
/oS \-\
/ / \
// ,‘/ \\
/) \
/sG/ msG mG

//‘ .‘/ \

/ / \

/ / \

/ / . \
/ / \
/ \
/ / \
30% : :
/ ‘/ \
/ i
/ ‘// \
/88 / gm$ M A
/ o \
j / \
) / / R \
5%/ 4 e \
// @s / (gms LI . YR . M\
Sand Mud

Fig. 2. Distribution of mud content (%), mean grain size (®) and surface sedimentary facies from a ternary diagram in the study area.
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Table 2. Ecological Characteristics of benthic polychaetes in the study
area

Ecological Parameters
Total Species Number 102
Mean Species Number (spp./0.8 m?) 35£15
Mean Density (ind./m?) 717+389
Ecological Indices
Diversity (H') 2.08+0.67
Richness (R) 5.48+2.02
Evenness (J) 0.59+0.15
Dominance (D) 0.59+0.18

FURFCAIF(HY = H1 2.08+£0.672 - Holglar, Akl $1x]
3 AAENA 3.0 o)e] HlwF F gro] Yebgth 338G &
BF57}H v wA B Holy] uhiell FFH-EAGT Bt 5.48+2.02
2 ¥ %S M, $HAEAFT B 0.6 AL FFEoR A
33| W& Zlo] 54 Ho|t},

Species Number (spp./0.8m?)

* 15 Species ~
@ 40 Species
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AR-ES Holi= 852 Magelona japonica, Lumbrineris longifolia,
Heteromastus filiformis, Spiopahnes bombyx2] 4%°]3]TH Table 3).
7t $AFES) X AL Fig. 49} 2o, 7] TS F
vl 5421 £¥ FHE Mol ekttt

ZAF A 2] Al $-HFS M japonica® B AAEEE
115 ind./m*(20.1%)% YR F 40712 B-ex S35t 3
ot 3PSt F9) AT Ak 2] 71 el SAIg B
HES A9 AL BE AREek] ES-eIARE T2 4 30mE
A% AN AFH o2 Ed T, AdiF oz 7HE3E o)
5 fQoxe F o 3 FAAE, IHEE o d|Yelx=
F 4 2 FAdeA E8sIRleh Al2 $3FR L. longifolia=
H AAUE 103 ind./m’(18.0%)% WEREIL F 457] FA A
Z@sRItt. slopPd el 2PE3E Q1T $1A3 S AlLlsha
RE AAENA Sd380AT, F2 54 30m o132 2Js e

Density (ind./m?)

e 400 ind./m’~
@ 1,000 ind./m?

Fig. 3. The distribution of benthic polychaetous species number and density in the study area. The size of the circle is shown in proportion

to a given criterion.

Table 3. Dominant polychaete species above 5.0% percentage among total individual number collected in study area

Dominant Species Mean Density (ind./m") Percentage (%) Frequency
Magelona japonica 115£155 20.1% 40
Lumbrineris longifolia 103£176 18.0% 45
Heteromastus filiformis 46+53 8.1% 43
Spiophanes bombyx 40+244 7.0% 9
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Fig. 4. Density (ind./m?) distribution of four dominant polychaetous species in the study area. The size of the circle is shown in proportion to
a given criterion.
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7t AR el 93-S vR FL Helsl] ] SIMPER
45 A A3K(Table 4), 7t AR 7]01F0] A &
AR = 9, 2F F8 FE0 7%, 4 9, T2 B A
&= TolA zlelE BTk AT AR Pisione sp7t 13.9%%. 7]
AE7} 7V %K1, D. matushimaensisS} Exogone sp.7t 11.1%,
7.0%2) 71988 BT AAT Al H, filiformis7} 6.9%%Z 7)
AXT} 7V =%, A. arctica} S. bombyx?t ZY2} 4.7%, 4.0%2]
719188 B3tk AT AlIRE M. japonica?} 12.6%% 719157}k
7Y =9k, H. filiformisS}; Sigambra tentaculata?t Z+Z} 8.6%,
6.1%2] 7193&-S R} AHT BE L. longifolia?} 30.8%= Ul
=2 7|98S XN, S tentaculata®l M. japonicaZ} 13.5%,
8.3%2] 719388 W & Ag] APTENE M. japonica,
H. filiformis7} 21819 AT L. longifolia®] 7103&<] 28|
ARETo] TREE 542 Hola . 74 AFTE dludke 7]
olF 9 AL Tl webr FHAL Al Pisione-Dorvillea
Assemblage, BT AIF= Heteromastus-Spiophanes Assemblage,
AT Al Magelona-Heteromastus Assemblage, 2133 ¢] &
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Fig. 5. Distribution of station groups which were divided by the cluster analysis (CA) and non-multidimensional scaling ordinations (nMDS)

plot based on the species composition.
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Table 4. The results of SIMPER analysis. Contribution of the representative species determining into each station group by the cluster analysis

Species Average abundance Average similarity Con.% Cum.%
Pisione sp. 44 7.1 13.9 13.9
Group Al Dorvillea matushimaensis 3.6 5.7 11.1 25.1
Exogone sp. 3.0 3.6 7.0 32.1
Heteromastus filiformis 4.8 44 6.9 6.9
Group All Ampharete arctica 35 3.0 4.7 11.7
Sigambra tentaculata 3.0 2.5 4.0 15.7
Magelona japonica 5.1 7.2 12.6 12.6
Group Alll Heteromastus filiformis 3.6 49 8.6 21.2
Sigambra tentaculata 2.7 3.4 6.1 27.3
Lumbrineris longifolia 4.5 14.3 30.8 30.8
Group B Sigambra tentaculata 1.9 6.3 13.5 44.4
Magelona japonica 1.8 3.8 8.3 52.7
Table 5. Comparison of the ecological characteristics between each station group determined by the cluster analysis
Station Group Al All Alll B
Location Coastal region Offshore region
Assemblage Name Pisione-Dorvillea Heteromastus-Spiophanes Magelona-Heteromastus Lumbrineris
Assemblage Assemblage Assemblage Assemblage
Station Number 6 9 20 11
Sedimentary Environment
Mean Grain Size (¥) 4.47+£2.91 5.34+2.25 7.59+1.38 8.95+0.42
Mud Content (%) 43.97+33.34 51.95+24.59 78.90+18.12 95.53+4.51
Sand Content (%) 49.06+31.13 35.48+20.45 20.24£17.12 4.10£3.70
Ecological indices
Diversity (H') 2.20+0.32 2.79+0.46 2.17+0.48 1.25+0.41
Richness (R) 5.32+1.12 8.23+0.77 5.86+1.14 2.80+0.49
Evennes (J) 0.63+0.07 0.69+0.11 0.60+0.11 0.46+0.17
Dominance (D) 0.55+0.09 0.43+0.14 0.58+0.15 0.78+0.11
Benthic Community
Total Species No. 65 89 91 51
Mean Sp. No. (spp./0.8 m?) 33 55 37 16
Mean density (ind./m") 612+195 1,178+292 7394303 378+293
Pisione sp. Spiophanes bombyx Magelona japonica Lumbrineris longifolia
(91, 18.6%) (156, 16.6%) (239, 40.5%) (221, 73.0%)
Dominant Species Spiophanes bombyx Heteromastus filiformis ~ Lumbrineris longifolia Magelona japonica
(ind./m>, %) (80, 16.3%) (134, 14.2%) (60, 10.1%) (15, 5.0%)
Dorvillea matushimaensis ~ Lumbrineris longifolia ~ Heteromastus filiformis ~ Ammotrypane aulogaster
(43, 8.8%) (131, 13.9%) (42,7.1) (15, 5.0%)

A< B Lumbrineris Assemblage® 553 5= 1A}

7} ARATEC] e 54S v W d Table 59 2t} A
Qkedef A8k AT A(AL All, AlINEIA 23edel] 2)A]8 A4
T BRO F2dFF U AAT FHEdFTFe) B LSt
53] A vepst). 2P slopt e $ix1g AAT Al
o] FEHFTTE 65F, AT FASEFTI+ 33F, BoAAE
5+ 612 ind/m*e) gl oH, A Q SHFS Pisione sp.8} S.
bombyx°]3At}. T FF Atedel] $1X)% FH S0 UiF-Ql
BAT Al TE2ATT 89F, BT BAE2dTF 5%, B
AAUE 1,178 ind/m’ 0.2 B FAMIAN 28F5 AL}
7H 52 AT wEby FOIAS,

F3X B

FTEHEAT7E 7

A k3, SAEASFE 7P Witk AT AlS] gEAA &
HF-2 S bombyxS} H. filiformis®1 St 533 30m F=el $1=|5
ARE0] titoln A A 7 B FXUE AR5k
Qe AR Al F2IAFTF 915, 3PS BAEEFTSF 375,
BAAAYE 739 ind/m®IAt. 57} go] ¥39 W T2
HAFF7E 718 Btk A Ame REH FAFS M
JaponicaS} L. Longifolia®]S1tt. PAUF0 2 2)a]do] $1x|8F AH
E2 7Y APT BE 38T 515, 3PS FH4EIFF
165, BAAAUE 378 ind/m’E. 71 @559} AU} e
BATolqlet. 2lae] AT B tiRAR] S8FL L longifolia®.
o]F2] 3 &) 73%° @& AR $-7o] Ag FAFoIqlt
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Fig. 6. Evaluation of benthic healthiness of the coast of Ulsan, estimated by Benthic Pollution Index (BPI) and Azti’s Marine Biotic Index

(AMBI).
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H3lth AMBES 2.04~4.46°] "H9]ell 4 3.32+0.56 ©]%io|™, B
7+ Moderate 5522 YERITH 2 54 30 m ©]uj2] 2igkeld)
$1A13 AAEIME Good TS, AHH o2 F40] 21 23
o]l 125+ A HS)A Moderate 55 2% Vet ¥ AW E
F7t A BT 3FAH R Slejnct Atdelr Fae T3 A
HE ®oiFint. 2] F 2% B2} A5 ZFA Poor T3}
Bad 5] YERA] gho} AMUEF FHOR A g4 gt
o3 9] AN 3] &3 e Yoz P & Qlet

4.1 &

S4F AQke] ANTHES & B8 A3, -40] e le]
ET FATO $& FUTST T, 0] 2L slaiele]
AN FRFIIE W debithFig. 3). YA O FAA
FE TRE B HAYNTH thoke o] A4 Hael terer

F#44 B (Nishijima er al.[2015]). ¥ Q732 $+4J0] 2
AALE YA o] Tkt FZ mud EAe] el 4=
o] k& gt T HellM= vl YA o] Ay, ok
3t E|& do] YekthFig. 2). o181 A= AnkARI AxEET
EA§7 710 #AIE Z RojF= Aot HAES] Y% RS
AMEES] F2YT AL A3l JES Fe Ao T ¢
2 A lTH(Fager[1964]). F3llollA F3€ o]A ATFE5S Bl 7%
T AWNE Je er al.[2000])y el 23, FE FRIE Y (Paik et
al.[2007])%} &-AFH(Yoon ef al.[2009])4= 4, B =9} &
71& &l &l dPAXTE T FE 8N ol =
Al veRsttt. ol A= $4l0] A, BHAUEI SUMESS
ST AR S gushs 208 & AFeME 4
o] 213 BHYEI} & AHAA S8FS7H AA JeRrd A7)
Z AAska lrh(Fig. 3).

B A7) $-H8FL M. japonica, L. longifolia, H. filiformis®}
S. bombyx=. YEFSETHTable 3, Fig. 4). ©1% M. japonica$} L.
longifolia= ¥ ZAF|9 7} 18 |91 SARIR(Yi ef al.[1982];
Shin et al[2001]; Yoon et al.[2009]), 2% AM(Yu ef al[2011]; Kwon
et al.[2017]), 3 ¥ (Paik et al.[2007]; Kwon et al.[2017]), 3.2} (Kim
et al.[2011]; Kwon et al.[2017])2IXM & $-HF 02 Yepsict. &
ZAYIA A1 $R8FRA M japonica= IFEE &A= 74 <
30m2)] SGelN F& WER FH3IN T, IR BF Gl
3lopdal 213173 Alo] 2] At A AFH oz FH3II
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193¢ Paik e al[2007F 574 Z710] FZH= mud HEATIA
R AT EE B0 3%t o) & AN 7FER g
Zof| S1X| 8t ASeM g} FAFEE Aol 1, Kim ef al[2011]
sand ¥ 20~50% 8912 3 HAEA AT =
), o= & AR ZHEE HFEof X3 AH Sl 2 fAKSE ¥
¥ Y-S HojF= Aol WA M. japonica®] MESHE 5
A3} B3] wsto] 2)&AQ1 A, o] sty s A
2 $H8FRL L. longifolia= =JlolA 718 2@ #E FO02
BuE3 5, et o g ggo] 2 T3 EAEA
FE FUH= T AAA #2070 FaAdex =4, HAES
718 2 YA g} 2] AAdAE Bol= 2oz deA Q)
tHJung et al.[2002]). & AT L. longifolid= <7 30 m ©]/32]
U o] 52 A -5 248181y, 53] 4 50m
o]Fe] AN OS2 MAYEE Bt} (Fig. 4). A3 93
ZR H. filiformis 9] F718 2.930] X34 3| == wakd A
A7 AgFor deA JATHWeston[1990]; Tsutsumi et al.
[1991)). H. filiformisi= &4 1E o] tigh o)A ATEolxl= F2
$AF 07 YA ogh=d, v FARIAME 7P dEe] AR
55 FHOE A BE AN 333, T2 T4l &
Agke] QAT AN MAUEI} ) vhA| e} $-HFQ S
bombyx= TF2 $-HFS3= 24 5% 21 sl $-3sk=
738 BSITE. S, bombyx= FELNA URHH O R A &
Hshs T2 AM A EX F2 EdH(Yu ef al[2013]). &
AT E 57 BAAARE FFE o8 S80I, A o)
T2 A71el e Edaol). olAY FARYA £ 93
FE2 42 Foid 53AA EXAES /AT 1 EXEAES
4, H-87 3 D33 de) Qs Ao 39

A FE) BEo} FHTFRE AAA < 714 54 2
T2 R AEZFONAT B BAF)°] 224R] 31(Weston[1988]),
7 55 X3 gkt B3 800 Fu T T A
82 A3 Aga wsle] A9 7k e AR b 2jolE Kol
™ (Gray[1981]), S-2luete] 3¢ 4 Aoz AU
sEts $3F 240 oM Aol7t e Aoz gEA] ol
Th(Je et al.[2000]). AMTHEFE] A S AR A, 72 4
Aol wet AR Fo]l TEHATHFig. 6). 53] 3o dEe
A g RSN 1 5A0] 2 Jebtet. slopdat 1P Q129
RS H3Md 452 A 12 AQlsh, dgkel Q% FAE,
A CF 30 myell SR AR E, 283 23 30 m ©)
Zhell g ARER ATl TREACE. Atel A1 BA
& AR FAET7E 2%, JEgel AT AT F
EFT71 A%tk S 4ol W HAEA Q) wsh) Z
Ueh = 29 (Paik ef al.[2007))0.8 & A7) AFfoHE 1 &
Aol 2 YebdthFig. 2). T4l wE A @732 Aol At
25 T4 2¥ES, AAUE 83 $HFE B 2 4TS
v 2] 31(Seo et al.[2009]), EHEFTS} F R AJol= FA}
Ao = 2 JePdthFig. 3, Fig. 4). ©] 22 548 a2 A

ey

MEFE A FE0 dnF 54 F shtolth(Paik ef al.[2007];
Seo et al.[2009]; Kwon ef al.[2017]). & &]JoA AX}RF &
A9 zjo)7h AATH= 821 AT HAHEC) EYUATF, 3
dYE)0E FEE 5 Ut

BPIS} AMBI A58 ARESlo] 4IRS AXUREE B7st
ot R AEFo|U T2l Ao AMTE RN vis-
8% YA E A= Ao F GeA AUrk(Lee[1976]). ZAF
A9 A FA] dFAXNFE FA T HEF FL 3
AETO R B It} Yi er al[1982]0] 383 H2 &4
ke A} o] %20 FAXFTE Al gk A E A4
R 1A AXNFE FANAN 42.0%~64.3%F AR5 T8
FET0 2 VERHTH(Shin er al.[2001]; Yoon et al.[2009]; Kim et
al.[2011]; Yu et al.[2011]). Z137] wjFo] AAchF AFRRS o]
43 AMARE F7HE FoJuist ov)E 7Hd Zio® waE
BPE= AXAES] 73] wet F 4l 2§08 #5e ¥ 2+
Zre] gl 7eAE 2l A4t AREE Bk Aot
(Se0[2016]). BPI |57} 7 F- $-2jue} of2 soelx] 24
3lo] |2 e] A EE B7HskaL ATHKORDI[1995], Seo[2016]).
E AFA =AYl 2] BPIE= Moderate~High 53 2.8 37}
o] &4kt #l9e] AMTEF FANCE A A A=
H| w3 2733 el 2107 H]lt) AMBIE F2) 718 2%
tig Rz ARE o] §3lo] ARES F7RBK: A5elth(Borja
et al.[2003]). AMBE= 1§ 43t 3ol & HA| o) §-=)= A5
ZH g ude] Q]lo] gets 2 FLdrhs Ao n@Fos
AREE 31 Q)31 (Borja et al.[2003]), THFeH A QUL WES, A
o, Ball 9 F=e] Lalithel veket weIA A g) YakA,
F-4as}, JU*d K3l A, 4 % FHY)E Udes
Frash 25e9de] AFE UK Muxika et al[2005]; Borja et al[2009)).
E A7 AMBE= 3192 Good¥} Moderate 5+ 2.2 H7}3}
o] v)w3 A7t AMBEAE RAEIL 0SS & 5 e, o=
BPI®] H7}e} fAlsE AFo]thFig. 6).

SARIES S el oJF SEdEHdoR FEEo]
AEAQ BUEPE AN Sl A geltt. Ty itelM =
718 297 #5230 29111, BPIS} AMBI A3
M= B33 A7 FRANEE veRs 2eg FuielA] theF
718F8)Ee) &3h= L. longifolia®t H. filiformis7} -2 352
2 93 A7z Hol -S4 9] 2521 RUEH Y delrt 3
L3t

z

o] =2 2021 AR A0 Z SRR AP
wlo} =81 A YU THICT |4 AR B ATAlE]). 18] 3
T 3 AASIEAA T2 A H 3 A4S FAHA =S Z v
A& = A HAFY FAEH YL
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