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Feeding Habits of the Spearnose Grenadier Coelorinchus multispinulosus
in the South Sea of Korea
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This study examined the feeding habits of the spearnose grenadier Coelorinchus multispinulosus collected from the
South Sea of Korea. A total of 229 individuals ranging from 4.0 to 29.4 cm in total length were sampled using bot-
tom trawl nets between February and October in 2023. Stomach content analysis revealed that amphipods were the
most dominant prey group, accounting for 81.7% of the index of relative importance, followed by Caridea (17.6%).
Seasonal variations in diet composition showed that amphipods were highly dominant in spring and summer, whereas
shrimps and euphausiids were predominant in autumn and winter, respectively. An ontogenetic dietary shift was ob-
served: amphipods were the principal prey for individuals smaller than 20.0 cm, whereas shrimp became dominant
in larger individuals (>20.0 cm). Although no significant difference in the number of prey items per stomach was
detected among the size classes (P>0.05), the mean prey weight increased significantly with growth (P<0.05). Two-
way PERMANOVA results indicated significant seasonal differences in diet composition (P<0.05), but not among
size classes.
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ZH)5*|(Coelorinchus  multispinulosusy=  t--%(Gadi-
formes) T1ej 2 Macrouridae)o] £3H= o F &2 3=, Y=, €}
ol¢h, FF=13ll, Bl SR o Hxsh, F&2 =41 150-300 m
O] Ay Aol A A A8z A1 44d o] F-o|tH(Cohen et al., 1990).
HIefat of = 5 oAl 71 & 2H(Family)= 277 <3
375%0] HarE|glom, H AlA ool de] EEsh, drf 2
ol sfollA 7MY w2 F S 7 th(Fricke et al.,
2025). FUfoll= Zu|5AS mesko] 71 we|Ael(Coelo-
rinchus macrochir), 72 2] el Ventrifossa garmani), 2=
Z17MA el Coryphaenoides marginatus) 5 345 8%0] &4

UTHNIBR, 2025). U5 RIEj 2} of = A8 552 2 41} 4] of
9] o] 7] = SHAIRE th R0 RIEf ¥} o] = AR A5
EE o]Yolx &&= o ¥ %I th(Nakayama, 2020).
SH[EA] = Jof AgtollA AF STt 3220 A A4 of
T2, A offF oA & A EE Holn, #A](Liparis
tanakae), 3oV (Lophius litulon) 53 22 8 |44 A
A7 ool Fagk Bold o= AHE-3ttH(Choo, 2007; Park,
2010). 53] 4[5 Yo g ollAl 59 FFHA Y Ho]
a3} 9] ZA A} Abol & AASH= 54 A XK Mesopreda-
tor)2 7|53 A2 A A ¢l S (Huh et al., 2013), o=
o] AR HE-2 39| wo] o] Bt wuk ok el ALe] A
O Aol e Y rlRITh whEhbA Sl A= ek s A
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B A oA Holw 20k o q 2] 358 FAISt= Tl Slo] 4
Q1 A4 kS =3 $HH(Choo, 2007; Huh et al., 2013).
o]} Zro] FH|5 A= A XA ol A T3 AYE|EH] o

& FYohs olFToE 7|2 AHTHA A vl 2
Zl3YElo] ot AP AG-E AT EHH, =20 A= Al/d(Lee et
al., 2008), 2-3Z(Xu et al., 2018)ol] T3t 177} =3 =] gl o,
=Ujof| A+= 414 (Huh et al., 2013; Park et al., 2017), AFgH(Park
et al., 2010), -+ K Andriyono et al., 2019), 3 (Park et al.,
2018)0f| gt At7F Hars f Qlek, ZLeju; = efoll A 43
£ 414 9122007 Falol A 85 177} elRjere.2 20
oAzt Y= A] Fkth(Park etal., 2017). A5 A E7H 55}
e 2 A7 e gefjek dolskalnh tEol, 2 7%
SR Qlef -ejubel 1 s o o] 4-20] Af5otHA] o
Ytz 9 A5 A Avte] 9zt vepd 75/ o] A7 =
a7 QIth(Lee et al., 2021c¢). wh2kA] o] A= SH]EA] Y A
Al e ol thigk 2 7| 2ARE SHTORH, FT AAAYEH
A HSpFS mretstar Akgdae]of 7] S 4= Sl TekE] &
AE AAEE] 7|2 Ahr 24 289 = Stk

o[t Lol A2 ool A Ak EHIEA Y YIUEE =
A& ol EHIEAY] FHo A EY} A RS whotstar, A
7 TA D Ao g HolgE 24 HIE SRIFHO =M A
BA 7]9E AHd e ef B7HE Q13 ool AAlste SHlEAl
O] A H AW E Alwstarat gt

Iz H U

ol dtol] ARSE EHEA] Al 82023 29,49, 59,7
4,1090] S-jutet dellofl A = =Abaahel =Abst A
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Fig. 1. Location of sampling areas in the South Sea of Korea (m).

o 44 725

B 213, 223, 235 0] AFEE o] (bottom trawl net)=
el Ack(Fig. 1)

R A z= Aol A 7119 271 (A, total length)- 0.1
cm T2, A5 (body weight)> A A}4] S5 (Marel M2200
Series, Type M2200-PD2; Marel hf.,, Reykjavik, Iceland)E- ©]
&3to] 1 g (0.001 kg) TE7HA] ASsH3ATt 2F 7iA19] &
10% formalin solution®. 2 A5} 1A JUEE2 3
| Z ARg-ste] 7Heek F(Species) 7] 5753
o, 23k QI3 FE7} FEE o] FAo] o ol
Z}¥Z} Z(Order), THFamily), <(Genus) =&7H4] 5484t
Hol4E e FRUR NSRS A%, 271 0.lom, %
o B8 HAA-&(AB204-S; Mettler-Toledo Korea Ltd.,
Seoul, Korea)& A8 0.0001 g ¢17b4] AS3HEAT. €]
W& Aol A= 2 ol &l gt A RI%(%F), 7iA14
HI(%N), GETI% WS Tt e A1 ol gate] A1)

ek

%F=A/Nx 100

%N=N/N,_* 100

total

%W=W/W,__x100

total

7] A, AT+ Y RE = g Ho| A Eo] 283 S|
2] 9] A S oJu|ahn, N Ho| & AAlst ZH| 5] 2] & 7|
Aoleh. Not Wiz ol slol o] AR 4o 2, N,
W& A 2] ARISek Sapolct A4 vol e A

S8 = X]4x(index of relative importance, IRI)+= Pinkas et al.
(1971)0] AAIZ A1 o]-3ko] A3kl

IRE(%N+%W) X %F

FhTLEATE WMEESRE SISt AR EA]

(%IRD EFH it
%IRFIRY YIRIX 100

FH]s2]2 A4 utel2 93 Amundsen et al. (1996)°]
AIAIRE T8 ¥ (graphical method)S 285191t} o] & &
3 SR E(%F)}F EA W o) PELH = (prey-specific abun-
dance)% A|28lele] 43I 0, oS veoR wolo| 5
2 %= (dominant or rare)?} 414] Z(niche width)Z %715}t
57 vlol g SHEL the 41 o) galo] Akalin,
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ZH|52] 9] F7](size class)o] T2 HolPE 4L Bh|
517] 9lsf Mol a2l 24 Wbyl vk Aol A71& gl

3t 3, 3709 Z15(<13.0 em, 13.0-20.0 cm, >20.0 cm) 2.2
Bato] BT o] F 27]2H o] 44 E4S slelaly]
A3l AHAG Hat B o] A& 7} A|<=(mean number of preys per
stomach, mN/ST), 7RA| B+ 9 o] = 5 (mean weight of
preys per stomach, mW/ST)& A+=315t). ESH A& (sea-
son)ol| whE WSS A7 95l 470 A2 g = S
QLA E o] g8l HolBE] 2/4de A5k

SHIEA 9] HolAE 20| A & 7|l whet FAA
o2 Fo3t xfolE A= 17| Y3l Two-way PERMANOVA
(Permutational multivariate analysis of variance)E <3J5}
%t PERMANOVA 24 23} 15013k 2po] 7} vhehd 7%,
CAP (canonical analysis of principal coordinates) 42 &
7 Wo|AZ9] 7| =& H7Ielith CAP Aol A A5
Z|4>(correlation coefficient)7} 0.4 ©]A4F¢l =8 Ho| A&t
CAP 13} CAP 2 4 2-50] EAJS}SIC), ol 2t R4S el
7] 18l ZF AT 2715 W HAIE TR = 3-5HA1 A
IEIFsAL, ZF AT gl A AAE Hol e Bt FEHIE
ARESEITE E3E 933 Ho | YE9] HIFH s AS a7
7] flaliA Hol 9] Hat FFHIE Al ¥ 2H(square root
trnasformation) 3}%3.2. ™, Bray-Curtis similarityS ©]-8-5}-¢]
SARE A2 AE Eh 5, 248 5805}9.2 5] Platell and
Potter, 2001), H4]of= PRIMER v6 X2 1S ARE-5}¢ITh
(Clarke and Gorley, 2006; Anderson et al., 2008).

Uob St St

2 I
2R

T 22970A19] ERleA7F AR E AL, Ao Hel= 4.0-
29.4 cm& Ve AA 277 3 15.0-20.0 cme] 37|+
oflA 9770 A7F @ sto] AA| WA =0] 42.4%F AHA s 71
$-Astart. o] €lof <5.0 em&] Z7|Ee A 1744, 5.0-10.0
cm®] A7) A 26714, 10.0-15.0 cm 2] 7]l A 66714,
20.0-25.0 cm ] =L7]5Eol| 4] 33714, 25.0-30.0 cm @) =L7] 5o
A 67§A17F & @8k th(Fig. 2).

UE= =4

A™E EvlE9] 918 248 Ay}, 3521 HAl= F 66
A= 28.8%9] FEE-S U HolE AdAIgE 163744
o] YE=S BA A}, SulEAY 7P Fagt Yol =
2 76.7%2] ZFHE, 85.9%2] 7|A|4=H], 28.3%2] Feku|S
A8k 81.7% “dthg 2 = A 4=01E Uebd ©HZR(Amphi-
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Fig. 2. Size distribution of spearnose grenadier Coelorinchus mul-

tispinulosus collected in the South Sea of Korea.

poda)%l. 0.1, 71 Zo]| A %= Themisto sp., Gammaridae 2=©. &

5ot FHAR Fa8 vol

oo
e

AJo] = (Caridea)=

17.6% 3N F LA E AR 8T ol Fol A= v
A=A~ Crangon hakodatei), 5=t 7| M-$~(Leptochela graci-
lis), 57| M$-(Leptochela sydniensis) <22 -5}

Table 1. Composition of the stomach contents of spearnose grena-

dier Coelorinchus multispinulosus by frequency of occurrence
(%F), number (%N), weight (% W) and index of relative impor-
tance (%IR]) in the South Sea of Korea

Prey organism %F %N %W %IRI
Amphipoda 76.7 85.9 28.3 81.7
Gammaridae 36.8 19.0 10.3
Themisto sp. 52.8 66.5 17.0
Unidentified Amphipoda 1.8 04 1.0
Bathynellacea 43 0.9 0.5 0.1
Brachyura 25 0.4 1.5 +
Charybdis bimaculata 0.6 0.1 0.3
Unidentified Brachyura 1.8 0.3 1.2
Copepoda 3.7 1.6 + 0.1
Euphausiacea 6.1 1.9 5.8 0.4
Caridea 27.6 8.7 59.6 17.6
Crangon hakodatei 1.2 0.2 19.9
Crangon sp. 0.6 0.1 2.1
Leptochela gracilis 1.2 1.3 1.7
Leptochela sp. 0.6 0.1 +
Leptochela sydniensis 0.6 0.1 0.1
Unidentified Caridea 23.9 6.9 35.8
Polychaeta 2.5 0.6 4.3 0.1
Total 100.0 100.0 100.0

+, Less than 0.1%.
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Fig. 3. A, Graphical representation of feeding pattern of Coelorinchus multispinulosus collected in the South Sea of Korea (Am, Amphipoda;
Ba, Bathynellacea; Br, Brachyura; Ca, Caridea; Co, Copepoda; Eu, Euphausiacea; Po, Polychaeta); B, Explanatory diagram for interpre-
tation of niche-width contribution [axis i, within-phenotypic component (WPC) or between-phenotypic component (BPC)] of the study

population, feeding strategy (axis ii), and prey importance (axis iii).

t}. 21 @]of| WnajchatA o] = (Euphausiacea), A5 (Brachyura),
115}5+(Bathynellacea), £715(Copepoda), 12| = o] F(Poly-
chaeta) 5-& 414151 o4 71 9F-2 Wz 9kt K(Table 1).

AR

SHEA] 9] A RS B4R ATK(Fig 3), TLe S E5 A
ool $1AJal] a5t Ho|YER ehd T2HRE A3t o]
AEE T Z A% At A% o] SAsto] H--4 Ho]
REOIAY E T34 g2 Ho| B R et
37|78 HO|ME Y Het

5
S8R 9] A7)l whE HolE 24 9] 4] B i(Fig.
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Fig. 4. Ontogenetic changes in composition of stomach contents
by %IRI of spearnose grenadier Coelorinchus multispinulosus col-
lected in the South Sea of Korea.

4). <13.0 cm Z7]Fol| A= D27 95.2%F AFA 5] 7H
SAskelaL, 1 9] btk Ao, Aol 77t 2+t 2.7%, 2.1%
£ ZFA8FATE 1320 cm =7 |koll A= ©2HR7F84.0%2] B
&= AAeke] 7Y A5ElAL, Aol 15.5%, dkeht A
O] 0.2%= A3kt >20.0 cm =7 ol A= Aol F7t
56.2%9] Hl-&S& AHA| ot S71et BEH T71R= 41.2%E 7+
2590tk weba] EH]5 2= <13.0 cm 1|9He] 7oA = gk
7459 vlgo| 7P -84l aL, 2717} STkt whet @
O] HAlE A} Hastal Aol 7o AAlo] F7ehs AR B
o™, 20.0 cm F7| HAF 2 W7o A Aol R Hol|Hgho]
UFERATE

A7 ol E FEEE AR 27 <13.0 cm 7|3
13.0-20.0 cm 7] Afo]of| A o] & =112 7] (.60 0| ALo.
2 {5k SEESeH, 11 9] A7 Abol o A= F2sH
FEEA] ¢tH(Table 2).

A7) THAIE Hat HolEL A4 9 S 4519
th(Fig. 5). WA Bt Hol &S] 7HAl4== <13.0 cm 27|
o] A= 3.4370A], 13.0-20.0 cm 7] 0| A= 4.6074 4], >20.0
cm 7oA = 6.6970A = Yet FAKH SR (o5t A;
o7} HZE|A] 9O LH(One-way ANOVA, P>0.05), Zo]

Table 2. Proportional food overlap coefficients (Schoener's index)
of spearnose grenadier Coelorinchus multispinulosus for total prey
items caught in the South Sea of Korea (<13.0 cm, n=42; 13.0-20.0
cm, n=96; >20.0 cm, n=25)

Size class (cm, TL) <13 13-20
13-20 0.86 -
220 0.43 057
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Fig. 5. Variation of mean number of prey per stomach (mN/ST)
and mean wetweight of prey per stomach (mW/ST) of spearnose
grenadier Coelorinchus multispinulosus among size classes (<13.0
cm, 13.0-20.0 cm, >20.0 cm) collected in the South Sea of Korea.

A= g0k 2fo| 7} 2HelE 9l th(One-way ANOVA, P<0.05).
<13.0 cm ZL7|7o] A% 0.02 go] 91, 13.0-20.0 cm =L7|-o]]
A= 9F0.07 g, >20.0 cm 7] 2o A= 0.22 g0 & Vet 7Y
A Bt Hol W& FFol F7lshe A Eiirh
AEE HoldE = Hst

S8l 9] AEE 9ol

N
o DN \

| OAmphipoda OEuphausiacea ®™Caridea ®Polychaeta Othersl

Fig. 6. Seasonal changes in composition of the stomach compo-
nents by %IRI of spearnose grenadier Coelorinchus multispinu-
losus collected in the South Sea of Korea (Spring. n=19; Summer,
n=88; Autumn, n=44; Winter, n=12).

Aol 714 583 Yol YEL 36.8%2] AFREAH| S
AARE vz Ao] Rl om, I thE o 2= 29.3%¢<1 Ao
T, 23.1%9] @47 o2 yepth EAoAs B4Rt
98.1%= F7Fsto] 714 9-308k= Bo| &R Vehton, 4
ol F= L6%E ULt sHA|o| A= T R7E 7MY sk
Ho e & et on, 92.2%E 7HAdts A Bl A
o= 7.5%% UEhtTh FAlo A= AolF7E 7MY Ak
Ho|WER UePton, 653%2 Z7l5h= 43S Uehih
SHZER= 34.2% 2 Vel

AEE HollE SHEE B4 A1k EAL} sHA| Alelof
A Ho|E 2R} 0.60 o0 JolalA FEEQO
e A S Abololl M= frolatAl FEE 4] eh3ithTable 3).
AED Z7|27H0| HOo|MEL Rold Z2F

SHIEAY AFY 2797 AABAE Two-way
PERMANOVAE o|-&sto] &A% dul, SHleA= A4
(P=0.002), =7]55(P=0.226), A&} 7|3 7= 2.219] AT 4}
|(P=0.203)F YW Ado A= F-ol3t ato] 7L ERlEgle
LH(P<0.05), =7t} A B 27|50 A3 A2 #7252}
0|7} AZE]%] FFTHP>0.05; Table 4).

Ad 27|70 Ao aatE A2 0 &2 g7tst7] 918 CAP
(Canonical Analysis of Principal Coordinates) 5412 Al A|5}
itk CAP 24 A¥KFig. 7), 45 CAP 13+ CAP 20] w2}
AR Fhito] Yt o), 7|kl thsiA= Al e s =
SIgh o] BA] esbeh. EAIY sHAl= S AR 7=t =
of sl AlE Ete] ol FAAE L om, FA1= Aol A
A Gol§t & thakRt ol Yehutal, A= dekcl Aol
9] 7107} ot o] FAd = St

Table 3. Proportional food overlap coefficients (Schoener’s index)
of spearnose grenadier Coelorinchus multispinulosus among sea-
sons collected in the South Sea of Korea

Season Winter Spring Summer
Spring 0.25 - -
Summer 0.31 0.94 -
Autumn 0.53 0.36 0.42

Spring, n=19; Summer, n=88; Autumn, n=44; Winter, n=12.

Table 4. (P) for a series of PERMANOVA tests, comparison of the
stomach contents for season, size and interactions between season

and size

Source df Pesudo-F P (perm)
Season 3 4.780 0.002
Size 2 1.437 0.226
Seasonxsize 4 1.522 0.203
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Fig. 7. Canonical analysis of principal coordinates (CAP) ordination plot for the diet composition of a dominant prey item of spearnose
grenadier Coelorinchus multispinulosus in the South Sea of Korea, illustrating differences by size class and season.

2

il

o A+t Aut, E8EX 9 F Yol =2 A3l Them-
isto sp. &2 ERIE| it ©H2tR= A2 A o & din} W7o] JFF
O 2 dfj4= ¢gho] Ehsiar, thefet ofx A thel Ast A
7h gshs dolf Absi ol fr1A A dAE AR AdAlst
AU F7 1A UYAE Hol 2 oh= nasaS A 7, o7
OF Zr-o 39 s AR A A A E] o] B19] FUHAE A9 T
2 A4sh= 83 9T ghoi(Thayer et al., 1984). 53] ©
25 FolA 7V Sa3t Yol e Themisto sp.= LEFSE
t}. Themisto sp.= 5= A$-(Hyperiidae)a}ol] 431 thzt
T2 L% oA 53] TR Hxsts Fi8 B4R
22 9 g s oo FRAd e Aol A JE-
3Y3itt. o] 52 54 s oA vzt B ET o1 FH, U A
08 %t olF U FE5F A 8 Yoo & 7|53te
24 Bjf ool Fagt 4 247) Ect E3 Themisto
spi= Aol ASollA METF otoll= A4S fldl &5
717to] & o] F3s= FoF =2 o] F(Diurnal vertical migration,
DVM)< =35, ol 2fgt e £ o & lsf| A A4 ol
Ql SH|EA7F Ftoll= A5 0 & 3143 Themistosp.& 52
418t 71 © & setE ch(Havermans et al., 2019).

QL ol Ao} de] L2t ol 'Rl Edsks &
H 2] 9] A4 Aol A= Aol77t 5= Hol B a2 ettt
(Huh et al., 2013; Park et al., 2017). ©h2}A] SH]5A]= A4
| mjt 551 S @ sk HoleS A5 713594
4 2](Opportunistic feeding)2 3H= A 0. &2 wehglc),

o Ato A EERIES gt EF o=+ AEE F3l

4

X

o |

HAHEE BT A e A% Sl &
22 AR 2ALE HolFRES Lrehlid), At
NPT 97 TolE, shetel SIXTRE Fa5H %
wo] 4 Bo] 9173 Glrk. E TP 9% Aol gl Ho]
22 EAR} 2} A SR Ho|ES ek, 0.2
% Apere] 9ol EA AALe] HAGNA $H5H: o]
A2 LehITh 57 5.8 EARjO] AAAES Uehol, 4

Z

who] A TS AT A Hol gl F57) Hol F&
A E& 7HA = A A 5315 (Specialist feeder) -2 o] |5k,
HE = sjhol] YA, TRt Yol &S AAlsh] W
A4 Z-& 7= A4 YRS (Generalist feeder)?l A=
e = Qlth(Pianka, 1988). ThebA EHE A= ZAS A4t
vlol ] $57} 4710 H& 414 B 7 HABEE
Q] (Specialist feeder)S &He1e 4= Q%I

S8R9 A7E HolE 24| HekE Sl 24,
FUlEAL 2720 BE Hol4 24L BAHCR Fol
3 2po] 2 Ho| 7] ARk THP=0.226), <13.0 cm@} 13.0-20.0
em®] 27|04 TR} 71 8o, 2200 eme)
A7)l DRl olFE S Bolxgto] o] FojA=
Ae BT 5 Ao QO o) At w9
ojxdgto] o] Rofittal AA =, EnleA| EI 4T
off wet fF5e P gl uet 2adt ofjvA] 8
22 $541717] SI8) uo| A4S sk Ao wekHck(Huh
et al,, 2009). A182o] T2 W (Huh et al, 2013), ZH] 53]
< 22 A7l 2 84R7E AAsto, 8257 — 92
7 — Aol o2 HolHehs sh= ez HiESit o
Q1o A 10.0 em olafe] 27170 wo] HTE ) el
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Q7RO A 2R RO Ho|Hgto] TAEA] QhSEA|TE, Tzt
Foll A Aol TR o] Hol gk g1t 4= 913l th(Choo, 2007,
Huh et al., 2013). whebA] o] A utel A+ 2ok &
Yol SHlEA= 44l wet HolEe] 871 — @7t
F Aol F £ 08 AeE= TdAA QI HolHehS Hol= A
o= ghtErt

ot Lol Al x5 A= 7l wheh A Hat
= M- AR Rt =8 Aol 7t ASHA
O, Fot HolE GFEE TS 52 Aol 7 ¢
oh dRbH o g o= U 7] oo g S sk
= U7} ER87] wfjizoll 22 7iA1E o= ¥ A48t
Hr} gk dof & 7AIE A Alshe Aake HolAqt A A
Fe AEH o2 [FARE HolBES s o= 4%
o we} Hol & A7t A& o' STk B
CH(Last, 1989). EH|=A]= A7 el whet ©zh-Foll A T
o] &Rl ol T2 HoHgho] o] Fo| A AT Ht Hol Ay
Foo] SR AL, AP Atet np7 A = gtRE
2oz dAlsto] Akt whel A Hat Hol e AAl
= T Aol & HolA| ¢hSrd A o 2 wetElti(Huh etal., 2013).

A ol E A4S B4R 43, SvleA= dF 9
FE T8 HolZ AAlstl o Al-o whet Fa o 2oz}
Urebsth 53] =A% stA ol T2l A4 Blgo] w8+
o, o= el oA FEETELE o] AR 2
7| W53 (Moon et al., 2010; Jeong et al., 2014; Lee et al.,
2021b), G275 ZFeE 2T AEY HISo| =A% 5
o] S7Fsh= 3 Btk At YAgtck(Jeong et al., 2014;
Moon et al., 2020). o|2|3t SEEFALEY ALY S7h= &
7 29le] Wsto} sl5e] ofafo] Bakx o 2 A3t ANz 3
A= tH(Moon et al., 2010; Lee et al., 2021b). F5F L E3)
ool A EA-51A|0l shs H A2 ©H2ER<] Themisto ja-
ponica®] WA=} AkgFo] F7tsl= A o= A glow
(Sugisaki et al., 1991), o] Faf] AL A = Sz LA o
Z}5-0] 7H8/d 0] A sHAofl wobA EHlEA 9] Ao vt
g5 Ao g weker),

FAloll= TR0 Y=o Tt A A4 Hle = ot
o, thAl AbollA E&SH= 7 1AL, gracilis)7F 8 9
o] 2 th 4= THNIBR, 2025). St 71 A= Fafioll A S A1E
ALl gt 22 Al7]ofl EF sk, 53] ZACF FA o thFge
2 2¥3}th(Oh and Choi, 2003). whebA ©hzbie] W 74
20} Ao EHF SVHE Qlsto] ©zRo] A4 Blgo] A
skaL, Aol o] A4 BlEo] 57kt A o &2 whetE )

Aol A o) 7o) o] Sl wheh At A
O 2 Aol 79| A HlEo] thA] st HaFS HAlrH(Lee
etal, 2021a). 53] EH]5%| 2] Hol&E F shut= 22lE &
W7 1MS= sA STl RokAls A 2o, Aolw
HA] Blo] Wol A 2102 24 ETHOh and Jeong, 2002;

A

=}

o
[e]

e
L)

W o gt (7
Ipr Mo 12 o w2 o GE 32 30 o

)
N
il
[t

N

A9

LA - o HE -

Hong et al., 2006). BIH, Wl A o] 7= A2 =317} 4
El= Aol A @ 7Fol F7tsh, 15 A Adtol| S
sto] AT -5 Bl HE 22 o]Fdhe 5442 B lrk(Taki,
2007; Taki, 2010). wheba] FA ol A= AYo] 4]
Hravstar, dupciaL Aol 7o) A4 vlgo] et 2o & wdt
1=

AEA R SHsA| AME FHol e YesHA 2}l

q
ek Aol 9= 710 2 Holtk. uhebd AU A 3
B o] A14] ek Alefaka 2.go] vl o

=11 10

7] eI A2 <] 7] mE o] Basitt.
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