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Spatial Characteristics of Fish Assemblage in Seomjin River Estuary and Gwangyang Bay by Yong Jun
Kim', Tae-Sik Yu?, Chang Woo Ji* and Ihn-Sil Kwak'>* ('Department of Ocean Integrated Science, Chonnam National
University, Yeosu 59626, Republic of Korea; *Fisheries Science Institute, Chonnam National University, Yeosu 59626,
Republic of Korea)

ABSTRACT This study conducted to investigate the temporal and spatial variations in the fish
community structure in the Seomijin River estuary (ES1~ES3) and Gwangyang Bay (ES4~ES8). Surveys
were conducted at eight points between May and September from 2020 to 2021. A total of 5,111
fish were collected, representing 42 families, 68 genera, and 78 species. The dominant species collected
during the survey period were Pennahia argentata, with 2,370 individuals and a relative abundance of
46.4%. Also, as a subdominant species, Nuchequula nuchalis, 1643 individuals were caught, accounting
for 32.1% relative abundance. According to Bray-Curtis similarities, observations were divided into three
groups based on the fish community composition, and they were further categorized into brackish water
areas, coastal areas, inner areas, and outer areas. Group 1 mainly consisted of fish inhabiting freshwater
and brackish water areas, while group 3 exclusively contained fish living in marine waters. ANOSIM
(Analysis of Similarity) analysis revealed a significant difference (ANOSIM R=0.783, p =0.001) between
Group 2 and Group 3, and the species contributing to these clusters were P. argentata and Muraenesox
cinereus. The study demonstrated spatial changes in the fish community structure from the Seomijin
River estuary to the outer coast. The findings highlight the importance of long-term monitoring of major
species that exhibit spatial variations, serving as essential foundational data for the conservation and
management of economically significant fish species.
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TRAFR & I8 v|XA HH (Adams, 2002; Seo, 2005),
OH% REiA WollA A9 auRt=A a2 9 A9y O o ofRE2 AR BE A4 58, A A9, A

2 37 wislo] WSk whgale, olid BHO2 qldf o A5 23 qlojd 8% AHE Bk del= thert A7
A U R 9 ARE RS B 80 ARE A 4 el 4UE AKS $8BE 9 4 9o Gonsler

L3 Itk (Fausch et al., 1984; Jang et al., 2006; Lee et al.,

al.,2021). 3], o] 34 U ZAZZR A1 9B EA Wl o}

2014). E3F, ol wakA AYelE 29 (ecological niches), 434 £ FAHA WY ofF #st - g 3 5 o (Lee
FI, AP AR o2 F9Jsty| w2l oheket AleHE et al.,2022), o127} =) A 0] ZQ 3 B A H2A Gt
TEAA B AlEE Hrbske H e xR gHA < 3k S Bz
(Gonzalez et al.,2021; Lee et al., 2022). |57} GAIZH ) &4 AR Y 5t A4 9 sh g, A8 Aok T A

oA TRt AN A& YA, &Y ARE SHstod

A7 A9 A2 (@FY), FHA QT AR (AT, AV @D zmo] DAL 5420 FFELS AU Yol FopuloZ o
#Corresponding author: Thn-Sil Kwak Tel: 61-659-7148, A skl ke I IEHH ¢° ]
Fax: 82-61-653-6620, E-mail: iskwak@chonnam.ac.kr QHQ(HOI’Ig et al.,2017). Z—__lo] = 2123 km, =+ 3’] 4,896.5
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km’2 %ab}a}oﬂﬁ Y YA E 7] 7olth(Lee er al., 2021a). A
e OE Fa dehds g shpel] AF pag] 4AH
A e dhshlo A, Fapist Adslo] 5ol %A
o] BejAZE A== kol A7 Als 48Hd ol F &
o] (Tribolodon hakonensis), 2] (Plecoglossus altivelis), LD
o} (Anguilla japonica), A (Oncorhynchus keta), 3] (Clupea
pallasii)7} A|ZEH 519 EAS 7= Az oz of
9 2931 X)9o|t}(Nam and Huh, 2003; Kim et al., 2012;
Baek et al., 2013). FFTe| F5I} AE k9] A7} 27km, &
Z3 B2ol 2 15km¢l EM¥Fo|th(Kim et al., 2018). B&
o2 M7 S1F AWk chekat 479} Agkre] S
W 2oz ofpel AT 48gozA Mo e

=

T

© 2 e o

Z¥331 QIth(Chu et al., 2019). E3F, ZoFA S H|£3t 2l
o] FFdA 3 0“'1 wafiete] Fdoll YA vk Hajd
Ao W (Kwak et al., 2012), o]F 9 t}ofst
I EL ‘g—%}ﬂ%-‘} 7|Z29o] Fo] FHsto] 7|24t o]
o9 ol thFt oS LR ool IPEIL YrH(Kim
et al.,2001; Jeong et al.,2005).

MR ool ol TUO| B Y dFRE B
3 4% 249 \RAT FUTE AT (Jang ef al.. 2009), 4
A7 st o7 8 Fo AT AE A7 (Kim et al.,
2012), A7 stFQol Atz o7 2HTtE 2 TG
4 Q47 (Huh er al., 2012), 71%<0] ZR3R A7) ol 7
B (Back et al., 2013), Feiol 4 Zolo] of8j o}
o] F 24 P AT AT (Lee et al., 2021b), FFTt Zud
o AAsk= o179 F 24 Y AE ¥E A+ (Huh and Kwak,
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1. ZAF XI™ L ZAA|7]

2 AT A AR FFT T wre g HX7
I AAE] lew, X3, ek, £ A2 EA wet 5t
T+, main channel, &9, gk 5 47]19] 18502 o]FojA Qth
(Kim et al., 2019; Choi et al., 2021). & AFA RAS Z3)
gF AR shtel FgRt Aol it ol /A wHetstr] ¢l
20209, 2021d9] 547} 9 F 43]of] AA AR s 371 A
Z (ES1~3), F¥7 570 A [U]2H(ES4), main channel (ES5,
ES6), ITH(ES7, ES8)] & 87 XS AAste] ARE st
% }(Fig. 1, Table 1).
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Fig. 1. Sampling sites in Seomjin River estuary (ES1~ES3) and Gwangyang Bay (ES4~ES8) in Korea.



Table 1. Geographical information and physical characteristics of each study site

Sites Latitude Longitude WT (°C) DO (mgL™) Salinity (psu) pH EC (us cm™)
ES1 N 35°04'41.88" E 127°43'44 40" 20.8+2.6 80+t04 39+38 7.1+04 1,3949+1,061.5
ES2 N 35°01'41.52" E 127°46'26.40" 21.1x25 72x05 112+3.1 74£0.1 17,374.1+£4,266.2
ES3 N 34°58'41.16" E 127°45'46.80" 214%23 79+0.1 14.1+35 7.6%0.1 23,814.6+1,364.1
ES4 N 34°52'03.00" E 127°39'14.40" 209+25 72%05 305+19 7.8+0.2 43,229.8+664.9
ES5 N 34°55'00.12" E 127°47'24.00" 212+32 6.8+09 307+20 79+0.1 42,940.0+843.0
ES6 N 34°52"24.60" E 127°46'33.60" 20.7+3.1 7.1x13 309+19 8.0+0.1 44.821.3+£2,569.2
ES7 N 34°47'43 .44" E 127°46'37.20" 20.5+3.1 45+32 320£1.1 8.0x0.1 45,727.9+2,085.0
ES8 N 34°47'54.24" E 127°49'08.40" 20732 73+£09 330+04 8.1+0.1 47,365.1+£2,663.7
Professional Plus, USA)E ARE3}o] ZF A9 4~ (Water A2 HEE st HCAY AH8d 5¢

temperature, WT), G+ (Salinity), 844 (Dissolved oxygen,
DO), pH, A7|HE & (Electrical conductivity, EC)E &334
T}(Table 1).

o HUE 98 ESI~ES3 AHe A% sFolME
Ak (gill net, =°] 1.5m, Z2°] 100 m, 95 13 mm)Z} %
(dredge, ¥Z 1.5x0.5m, = 10 mm)S A3 A9

¢ 18417 AR F Qgslel o2 AUshaich. Faet Aot
A5 Q1 ES4~ES8o A= A QI ojAoflA A= (Ze] 8m,
TZ 8 m, & 30 mm)S ©]&3te] ZF AAG 2kt £=2 10
st o Aol AT it WA 52
WAsgon, A Tt F 24 R 90| o2
A A5 AST H W Ast] APz 29 5 54
A}, 079 FAL Kim et al. (2005) ©o|&3HL, BRE £
9] &} (scientific name)< FishBase (Froese and Pauly, 2023)

71E

02 wHT

ﬂ

m{m 1o o o o d

3. Hlolg| &4

2t ZAAI 7o 24} Ao] ALE ool FUTEE wAs)
7] $J3ll & H¥=A]4=(H'": Diversity index, Shannon-Weaner,
1948)9} £ #5E=A4(J: Evenness index, Pielou, 1966), £ &
H=X]4>(RI: Species richness index, Margalef, 1957), °X4E
Z]4*(DI: dominance index, McNaughton, 1967)5 AF=3t%
o} 2A} XA Y3 o]F= FishBase (Froese and Pauly,
2023)°l TEE AAA ol wet @478t o] 7 (Freshwater,
Brackish; Freshwater fish), 34=7]4F o5 (Brackish, Marine;
Marine fish), @59} 3o 4417153t o] F (Freshwater,
Brackish Marine; Universal fish)2 F&3}o] AjHl=2 e}
Wiet.

7 239 EA4E £4517] A8 Bray-Curtis A2t
Ward GZ2HH-S ARRSle] AlE A 84 (Hierarchical cluster
analysis, HCAYS %3s}3ich. |4 #lol& Zol7] gla) =

a2 Wastgon], 21 09 8B5S wstug 2 AL |

St Hlo]El & “vegan”S ©|-&3lo] ThAY 2= (Non-metric
multidimensional scaling, NMDS) £4-& 435} %t}. NMDS
o] F APd= SHA Y 8= 24371 A3l Monte
carlo randomization test (n=999)% $33}¥ . NMDS
ordination® & & 1F 749 Zpolof gt {44 hetst
7] $J3 ANOSIM (Analysis of similarity) ¥44-& 999 o] £~
HAE 53 25192, SIMPER (Similarity percentage) &
Ae Fl 2 A8 olF 24 Aoldfl 719ske ERwe Tot
shqict. o A X EAREA] (two-way ANOVA)S: ©]-8-35to] 7+
= AL AH9] of 23 BE zo|E getateit. Two-way
ANOVAZX Bartlett test} Kruskal-Wallis testS Hlg o2 24
3 Bonferroni corrections HIE .2 AL AA-S ZPs}4ct.

= B4 9 AZSk= R program (ver. 4.2.2, RS Team, Inc.,
Boston, MA, USA)& ARE-31IT.

1. 71243 E4

A Ao A" A5 F 92 A% s A
Z(ES1)EE 5129 (ES2, ES3)7HA] 3.9~14.1 psu g2 =3l
t 571 AE Belen e E4S Bk kS et
(ES4, 30.5 psw)ollA] &JTHEST~ESS, 32.0~33.0 psw)AF L=
458 STkt A3 EYen st it F35HA o] H
Atk E3 pHEE A7 HEE JA] R FAH X7 5t
T AR ESDHANA 2+ 7.1, 1,394.9 ps cm 2 7P Jdoron,
29t A- (ES7, ES8)°|A] pH 8.0, 8.1+ A7| A= 45,7279,
47365.1pscm™ 2 7H =2 Ao g shelg i)
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Fig. 2. Relative frequency of the fish species found in the Seomjin River estuary and Gwangyang Bay in Korea from May and September

2020~2021. The graph consisted of fish species with relative abundance.

o 6017441, 9dol 1,4057HA17}F ojg =] glom 2021 590
= 1,25470A], 9ol 18517017k &@3tch RAIZE U A
Y $8F o2 = B3R (Pennahia argentata)?} 2370714
(R.A., 46.4%) AR =AW, o} >HEL FF X (Nuchequula
nuchalis)2 1,64370A|(R.A., 32.1%)7} - = Ak (Fig. 2).

A7} SH(ES1~ES3)olA AAE oj5= % 102 177} 28
4 33% 22770A17F RAHE QI AR Z|E 2E 202049 5¥€
112 3870, 9ol 192 6870A7F 2dstg o, 2021 5¢
o 105 3870, o€l 155 8370A7F &It A% 3}
TN ZAZZE 5 $HEFLE YeRE F2 A (Konosirus
punctatus) 2™, 2020 5L (11703, 28.9%), 9€ (13744,
19.1%), 20214 59 (1370, 34.2%)°l 713 $H3k et 2021
| 9doll= FEX7F 51707 (61.4%)7F A= o] 7P 971381
=3

okt ASHES4~ESS)lA AAH olRe & 118 341} 50
& 55% 4 88470A17F ZAME QT RARZHELE 20204 5€Y
o 26%F 563704, 9ol 24F 1337/4A|17} ZAEIQLeH, 2021
Y 5¥0)l= 29% 1216704, 949 21F 1,768714|17F @35+
FFT Aol M ZAZ|ZE F $HFOE e $-2 20204 5
Y (3217041, 57.0%), 20214 59 (808714, 66.4%)°l FFA7}
71 LAstg e, 20208 9Y (83370, 62.3%), 2021 9¥
(1,38971A, 78.6%)l 2|7} 74 -8k

3. 017 ZEXS Y 27N

Jm

2 54

A

2AA7] 2 AR YA o) A4S shgo s A
5 BT 23 BdEAS (H)= 20201 58 (1.42+0.31)°0

7P =A vehgen, 20219 59 (1.20£0.52)0 7P WA U
Bttt & =R 0)= 2020 5€(0.71£0.26)°0 7FE =
A Yepgten, 20219 99 (0.59+0.39)0] 7H A vl
T FHEE=AFRDE 20219 9¥ (2.15+1.46)) 78 =4 Uet
wor 20219 59 (1.81+1.09)0) 7Hg W2 gk B oot 4
EA$(DDE 20219 59(0.740.17)° 7F &2 2 24
©m,2020d 59(0.66+0.16)0] 7H& F2 7S B Th(Fig. 3).

AdE QFE ARE G719 of R, sie7IRE ofF, "ot
34 25 AA)3F= o|5F (Universal fish)2 &3 th(Fig. 4).
Hrolie A2l 7HE W2 A™ Y ES191M 54.5% =2 7HE =
2 H|E&2 £d39.oH, ES29A] 27.3%, ES39A 23%= 3
3 asigiet. Aol BE Asdol Fusigon, s
A ES4~ES87H| df=oi 7o) E8 Hl&S 98% olde= b
Bttt sleolR % ESIolA AME olRs 1A% (Tukifugu
xanthopterus)©] 2™, ES29} ES3¢f AR H sfolFs #o,
F5 A, B (Thryssa kammalensis) 5°] T8F22 A=
ek

AS ZRAEA (HCA) 2 2AHA7] 9 AHEE A

7 24&& Bray-Curtis F-AH=0] w2} & 379 2522
ST} Group 12 Toi R} 2814 olR<l el (Cyprinus
carpio), Y+ (Hemibarbus labeo), %] (Mugil cephalus)7}
T2 YZ=o] st clusterE P52, Group 2+ F
2 FFA7 $AFeE Yehd AA% 7199 (ES2, ES3)
T} main channel (ES5, ES6)°] &3l 31tt. Group 32 F=2
HIER7} &84£0 2 e A A2 Z main channel (ES4, ESS)
I} QJRH(ES 8)°] &3 AMTH(Fig. 5). 1F 12 F2 A
Z1edolA MASHs olFf7t 2 AR HULH, Mo (18.8%)
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Fig. 3. Comparison of fish community indices for Seomjin River estuary and Gwangyang Bay in May and September 2020~2021. (a) Shannon
diversity index, (b) Pielou’s evenness index, (c) Margale’s Species richness index, and (d) McNaughton’s dominance index.
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Fig. 4. The relative frequency of freshwater and marine fish in the
Seomjin River estuary and the Gwangyang Bay.

o} BAYE (Acanthogobius flavimanus), %A (10.2%)7}
SAFOE UEHT 35 2004 F2 ddAollA AAst
€ olF7t =2 AU, FFX(609%)7F $HFLE U
Bt 5 30lAe 2F 29k AR At olA A4sk=
77t A UAIRE B2 (77.9%)7F ¢ HE2E e

o]5 HIEg o2 ANOSIM &4 A3} 15 29 IF 3 7t 7%
2 893 2}o] (ANOSIM R =0.783, p=0.001)7} UEFEO
o, & 5 ol 71qsks T2 EFA(63.2%) 2 AR
(Muraenesox cinereus, 1.6%)2 YEFST 18 13 15 29
zpolo 7|3k F o2 E F5X(51.3%), ot (Lophius litu-

lon, 2.6%), M= (Psenopsis anomala, 1.4%)2.2 EMSTH
(»p<0.01) (Table 2).

o

2 dFelA= A s gt AQtollA AAlshe of
7ol F24e oL, g 9-71eH-Add Y ofF 39
AR i EA4E volstih X7 shtet Fgmte] 712
4 B9 Zpol= g 7|5y, At Y] FEg Afo|7h
UERstt ES1oM= 249 g3 ol g&o] 0.1~9.3 psu
(3.9+3.8 psu), A7|A=%7} 108.1~2,708 us cm™' (1,394.9+
1,061.5 us cm )& VRO, g GFo] W Ao, F
2 gl AAste JoiTte] w2n| (Zacco platypus), &-°1
(Carassius auratus), LA} (Hemibarbus longirostris), S
7} @33t ES2~ES30|4 = @8] 5.4~18.2 psu (12.7+
7.2 psu), A7|HZ==7} 13,050.1~25,593 ps em™! (20,5945 +
4.878.1 us cm™ )& UEh} 7|99 E4S Ho|d, 54,
ZAYSE 59 79 2 AQtolA AAte oFo] FE &
HBFaT ETE, ATH] oFQl Ho, g0, 0] (Plecoglossus
altivelis), 3F0] (Tribolodon hakonensis)7} Z@3}o] 7|99 &
o] & Uettt. sk ool £d8% ofF 5 Aoje 2ol 45t
A olFoRA LUt A Exs= ALE dBA oy
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Fig. 5. (a) Hierarchical clustering of 76 fish species according to the study sites and cluster distance according to the Bray-Curtis dissimilarity.
(b) Non-metric multidimensional scaling (NMDS) of 76 fish species and study sites according to hierarchical clustering analysis. The square
represents the fish groups and colored circles represents the position of each fish species in ordination space. The abbreviations of 19 dominant
fish species were followed: AF: Acanthogobius flavimanus; AS: Acanthopagrus schlegelii; CS: Chelidonichthys spinosus; CCA: Cyprinus carpio;
HLA: Hemibarbus labeo; JB: Johnius belangerii; KP: Konosirus punctatus; LP: Larimichthys polyactis; MCE: Mugil cephalus; MCI: Muraene-
sox cinereus; NN: Nuchequula nuchalis; PAR: Pennahia argentata; PAL: Plecoglossus altivelis; PAN: Psenopsis anomala; PYO: Pseudopleu-
ronectes yokohamae; SZ.: Sardinella zunasi; SM: Sebastiscus marmoratus; TK: Thryssa kammalensis; ZP: Zacco platypus.

Table 2. The values of the similarity percentage analysis (SIMPER) and the analysis of similarity (ANOSIM) according to the hierarchical

groups caught from Seomjin River and Gwangyang Bay

SIMPER ANOSIM
Average L Average abundance Contribution (%)
) o Ten Discriminating Average
Groups  dissimilarity species T dissimilarit Pvalue R value Pvalue
(%) P 1 Group 2 Group y Species  Cumulative

Nuchequula nuchalis 1.9 114.7 0.48 513 513 0.001

1 and 2 93.8 Lophius litulon - 323 0.02 2.6 77.8 0.001 0.628 0.001
Psenopsis anomala - 1.15 0.01 14 83.1 0.001
Pennahia argentata 0.25 602.3 0.72 73.1 73.1 0.001

1 and 3 98.7 Muraenesox cinereus 0 11.3 0.02 1.8 88.3 0.001 0.700 0.001
Trichiurus lepturus 0 5.6 0.01 0.1 91.7 0.001
Pennahia argentata 11.8 602.3 0.56 63.2 632 0.001

2 and 3 88.9 . 0.783 0.001
Muraenesox cinereus 0.15 113 0.01 1.6 894 0.004

B2 AT o 23| AR Fo] ZolET 9lof o|FFE 7
238} 9th(Lee er al., 2012). & Q7oA AR} 5179

o}

KX
Eo]x]q_} /};]x]ﬂ-_g

o

ol 247} 38704 (0.8%), 2704 (0.04%) 2 L &3
Zojel 20i8] AR U 4ltA] =

o
HlE
29

3 B F5A9 &9

73T BIA L ol Mojalo] Lok Sertet A Aok

9] 541 40~100m B 547

Ell

]

o] waljut <l Hpgrel o]

7V 242 46.4%, 32.1%= 71

pul
=]
L

325} (Lee and Zhang, 2001), 53, =%, Y& HaY

5o (Seo er al., 2023) 447172 73T 4|42 9] HZ7} o] Fof
#JoF gttt

T (ES4-ESS)S To] FaHE W 817 (BS1~ES3)
I g B3R, F5XA], Z=Z7] (Larimichthys polyactis), T Ej
(Johnius belangerii), 2vl0| (Sebastiscus marmoratus) 5 AL

oA AAISHE ol57h Z@stel idole] B4 trehtet. of

o @] E2dl= G4 o}Folth(Koh et al., 2014). EZL, Ak
71E 6¥ollA TE7IA] e 717§ AMS skl 84do] &
AE miX= 2o 2 IEA k(Jeon et al., 2020). 3F4T
9l z}x]o] B3 3L (Cha and Park, 1994; Chu et al., 2019)
NHE HPA] = FgTtE 8 Ao g o] 835l Sl t&
Folglen, & AolA 9o HLHFTLE et HAA =

s
&
il
s



4+ U}ilf’— Fgutel] AAste HAIEC] ojgH Aoz 4
& F5AT| &3k ojFo= "H—r 4 7]
215k A 7HA = Hla A A, et
oot AFe RN WA £25 2 JAUEE Ko
a1 Qlo] AEj Z]ﬁioi a3t 4~ 9l =93} 0150]13]-(Huh
and Kwak, 1997; Jeong et al., 2015). £3], S5 Q4 4
% B 4T AWINE FEAE B R U 23
oA AASHHLH (Choi et al., 2020), & AFoAE FITt
(ES4~ES8)®#Ht ohzl HX7} sk (ES2~ES3)oll A= #-33}
of HX17 shtet FefatoA Aeeta oz Fadt TS gl
shelrt.

AR 24U S4E A ZUYLHH NMDSE
o 2124 A3 593 999] AFEH EX %
57 gigton, AW oigel gs) Bad 4ol 349 1F
o2 FEEU. Group 194 = F2 %*-r‘ﬂv‘l u|2to], &
of, R}, 7)grof| AAlske Mo, EAYR] 2 Sd3 e
o, B Aol 109 psuZ A7 s Ao FHo] 13}
o 3}e] EAo] YERgth(Froese and Pauly, 2023). Group
29} Group 3-& F2 3% ool s FFat A Ho] 2EF3}H

ou, & IF 7t Aol 371] SR} B2 9] 4o 23]
UHSAL} Group 2& F2 FX7F 43 X Ho 2 B 9&
o] 23.7 psuZ A7} O]-—TLQ]- ka9l main channel& Z 3}
I %tk Group 32 BEX|7F g AH 2 Hat A= 307
psu i 9Jk o] LESHElo] ekt ojRe] A4 Aol
oja) opute] B4 BAL WA AR BHAChoi o1
al., 2021). £3], v]-9AM (dissimilarity) HE o]0 =2 Yepd
HIAA = 74 20~140 mo] e} 7H A A FHof A4

Sk WM, 5= o] &2 Aol 71egel R E A
0{ AEste] A4 317 o] thE EAS B Ath(Kim et al., 2005).
Zoll sl A)/d, AL 74 5 ek S0 thgt thergt
04?-7} 4= Q21 (Cha and Park, 2001; Jeong et al., 2015;
Choi et al., 2020; Jeon et al., 2020, 2022), 3|5, AFgHAE, A 2] 4
of et 27k A8 Al et o) AekEE AET) 2
7k2)of| sl B7ke 22t o

B ot Aol AR, 2 5 TR 0|72 A3}
o 298 olF F 247 2o BY AT FFHOZ
Bt 238 FFANeU, RS A7t AE ¥t =
A& o] Y=t (Cha and Park, 1997; Huh and Kwak,
1997; Lee et al., 2021b; Lee et al., 2022). & AN A= F53]
oF HAX7L FoF0 2 Vet ot AXI7) sht, FRE Wiwt,
main channel, &|3h& WHro] A5 F8sto] F7H2 EA o o
2 o5 24 B4L Yehan

FEUE 197090 SFehEATA] 24 o, FF Ad4 A
A, 2854 mgArgo] 7R AWE T 9l o (Lee er al.,
2021b), 2 o]0} sl SHAE A olaf 3o o] A

Bl selsts

35 72
3ol
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