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University, Tongyeong 53064, Korea)

ABSTRACT

Stomach contents of Amblychaeturichthys hexanema and A. sciistius (Perciformes:

Gobiidae) from southeastern waters off Korea were analyzed to determine dietary habits and
the presence of any inter- and intra-specific partitioning of food resources. These two species
were bottom-feeding carnivores that consumed mainly benthic crustaceans, and other demersal
invertebrates and planktonic organisms were also important in their diets. Non-metric multidimensional
scaling (hMDS) ordination and multivariate analyses based on gravimetric contributions of the different
prey taxa to stomach contents revealed significant inter-specific dietary differences; i.e. partitioning of
food resources between the two species. Size-related changes, however, were not significant for their
diets. Differences in the types and range of prey ingested by the two species could often be related to
differences in the feeding behaviors. Our results of stomach contents analyses provide clear evidence
of niche segregation between co-occurring A. hexanema and A. sciistius in southeastern Korean
waters, which would reduce the likelihood of inter-specific competition for food resources.
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and Potter, 2001; White et al., 2004). -3 +Z2& 243+ A

A FollA, FESH= ofF AtololA t-E F79Y ol o83

ol BE2 {FARRE FE°| &8 9% F8% 9&ES 3}
O

31 (Ross, 1986), £F AH A 9] (niche) &2 9] 7]EZ Q] wj
YZo] "t} (Gerking, 1994; Duarte and Garcia, 1999). 18]
olo #FF A= ALKAA AEUGFY 2E2E A% AH
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A T FH A 5835 FE 7t Hk(Micheli and Halpern,
2005; Greenstreet and Rogers, 2006).

Amblychaeturichthyss; 15+ U593 (Gobiidae)oll 43}
), L ygto| A == (A. hexanema)T} A5 (A. scii-
stius) 2%0] £33dt= Ao Z LA Yt (Kim et al., 2005).
T olF2 Sy A Agtel &3sh, 27 A QHET o
& galo] 2E Ao AABAG] RENE Ao YA
QlTH(Kim et al., 2005). E3HET} LB A =2 A9}t
o3 R0 = (bycatch)2 & W, T o] 7ol Hls| 4
gyoz @zl wol Lt AA oAREU MSHE
o2 42 A SQlth(e.g. Lee, 1996; Huh and Chung, 1999; Park,
2010). ¥1% ZAHANN T AT A olF2H H$
AZo| &3R5k (Park, 2010), @17 (Zeus faber)$t 3ot
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(Lophius liudon) Z& AA Ae)A) A EAR oA A Ho]
o5 HAA Holdozy Fat JTS Frh(Huh er al,
2006; Park et al., 2014).

E3YEY SEEEE dET0] Rol o= dgt 3
o olf oA dFoA F olFY SPARTS st
(Lee, 1996; Huh and Chung, 1999; Park, 2010). 218} &=
&S5 Jiaozhou Bay o] &8st ofF 3 dAFolA =3+
TEL 2-F0F RISHYEI (Mei et al., 2010), =3FYE9
A7 AFE QAT (Han et al., 2013). T T
o] B¢ FUlAE 27 o] FASHE FFol ol
o AAAE] BE AT QUL HRE FFIRE 27
7b AL AA FHFFES A8 (e.g. Huh and Kwak,
1999; Kwak et al., 2010; Baeck et al., 2010, 2013b). 28] 1L &
Folat o F Aolo] HATA ATelN FEIIE FAT 7
B9 5ol ol R T HolAES AASHAAL, o
L A= Ho|AH o] &9 HolE YErH Ut (Salgado et al.,
2004; Baeck et al., 2013b). A4 ejo] T3t A= AE A
W Hol (food web)oll Al ZAIZ}F = FAAZA o] F9]
& olsfist=t F83 AT HoFol®E E7L8kaL (Wootton,
1990; Brodeur and Pearcy, 1992), A3 FHo|A W5o|t

FE ez g AAAH A= flsith

2 d3= s EF Aol £¥ste =EEL 4
2o 9 Y&E 2AE B8t ) F ojFY 9 &E =4
motstar, 2) Aol wE ¢ WEE 24 WMt JeA &
Astar, 3) 7 ofF TF AAE HolBEolA Rol7h eAlel
wsto] ARSI 2 A9 A= AA AEA HEet 2
e A% 712 A=7F HA FF AT AHA oF 7 A
Al A 9 Yol AFLE 9T T2 A=r7FF Aolth

dr to o

2 Ao AHE AEe T 95 AdelA APt
(35°15'N~35°18'N, 129°17'E~129°21'E). =3}F-E31} =g &
A NBE 2FAAL (Lol =20m, E=4m, G/} 25 ¢
E=3cm, AF IE9 FE=1cm)Z °]&std +4 30~60
mo| A 20068 1HollA 12971A] vid HAsTE ol FAHY
< ax7) @ B¢ Y AHE ARE ¥ Esto
Az 26 H, 9 &2 235 WAs7] Aste 5%
zeaddo] nste] Bttt o] F AP M Z 7HA 9
F A% (standard length, SL)Z AF2 2+ mmet ¢ T97t
A ZAs SAE A= o FES 223§ 9 HEE
24 A7 70% ogh-&ol E@steitt.

2.9 UiE= =4

2

ZF 7HA1S] 9] BEe iR ofgfol A AME o]-8-5t
AT H, HolBES THREE FEsHh THE ol
EZ 7Fs e F (species) 7] ERFAoH, 2317} Z
o] BEF7} o8& A4S T (family) B 5 (order) £
et ¢ WEEoA EdE e HolYE2 AsE
AL o] F FFE A o W8E B4 2= 2 9
ol ol thsto] FHWE(%F), 7WAH] (%N), TZB] (%W)
2 Yehfgich (Hyslop, 1980). o]F Zh Ho] &7kl tiste
A58 A X4 (index of relative importance, IRD)E AAH81%
31 (Pinkas ef al., 1971; IRI=[%N+ %W]x %F), AXt=E A
FToAA s HESE B ATH(%IRD. A $ HE
£ 249 H3kE #4517 Yot EEAE 20mm HH o E
F-E35}5 (30~49 mm, 50~69 mm, 70~89 mm, 90~ 109 mm,
110~129mm), Z Aol A o] R =4S 245
.

o

P
3

o ™ ©

f

RIPN=I

Aol A BATE o] 7o AT 2 o5 HAHE
8t7] 913t FES FERAA ZAAsH] ste] HolR=A I
B3] BA3F9 T} (Ferry and Cailliet, 1996). 242 ¢
OBES 12719 BFFLE RS F, ¢ &Sl T
NAES <45 1009 F2H9|5t3Ath o] % Z42+o] Rzt
P Ao A2 Hol BRLol tigh +4 Ho| £/
AL, 1008 F29)5E gholl thste] Htat #EHA}
T4 etttk Holrd Aol FA o =Estl
L HEE A4S AR A 2R sk vt
;oA Ao A gk o)A 10749 gho] & 9
o ol giste] £0.59 W A mESE HEEAC
(Huveneers et al., 2007).

EYEI A MRl 9 YEE 2 B 4
o1 AL Aol 9 YWEE 2A0] oudt zol7t 9l

A £4317] ¢35+ non-metric multidimensional scaling

A

11

llo of rfz

ﬂllﬂl Pl i, "

O 19 flo mu 4y do A o

2

3

(nMDS), permutational multivariate analysis of variance
(PERMANOVA), analysis of similarity (ANOSIM), similarity
percentages (SIMPER)S ©o|-&3}o] EA 3¢t} (Clarke and
Gorley, 2006; Anderson et al., 2008).

BHE 9iste] 7 oo AArZel S5 AL 22
A2 AN B A 2TFOR TRE H, 2 2780
A wo] ¥RTe B FF WEES AR o

et =
A9 £aFAA Ho ERT) BRe AL B AA
o 9 WEE 24NN 09 M&E ehi o] £52 4

g AR 4 U3, Het chagEe] R4S ST



=31AE (Amblychaeturichthys hexanema)zt

E4)

4= QJth(White et al., 2004; Marshall et al., 2008). 3t ¢
$2 3 94 HolBBe WFHE FLA77] ool B
2] A2+ AL HE(square root transformation)= A A|
3L Bray-Curtis similarityS ©]-83} fAME tjEZEAE
F23}9 th(Platell and Potter, 2001).

ESTET SRR 9 YEE ZHAN B (species),
I (length class) 121 2.8 % (species X length class)2]

B35} 9 YEE 24 Aolo] FoIT S vlAE
| B43}17] 93}te] two-way PERMANOVA S A A3}t
PERMANOVA®| A component of variation(COV)E Z} &
Qo] e Uehh OR, COVIF 248 57 24
HBEBY Qo] ATt AL UL F 0 EE 2
o} F9 AFT AtelY ¢ WE&E =AY Aol= one-way
ANOSIM #4412 F3t9 F94ES A5t ANOSIM &
Ao 4] global R EAFE ZF IFY FAHIS Yetll= @e
2 194 +19 "= UeH, ‘0o 775 283t
R} 8-S YENL, -1 B +10] 248 2 18
< fFY5HA TRt AL 9rlgitt. PERMANOVA E+=
ANOSIM &40 4 {93t 2po|7h Yebg& %-¢-, SIMPER
£ g0l ofm o] LRl o|2et Aolo] 7|olatgEA
A8ttt SIMPER &4 Z2it= 3 7|9 %= 90% ©]

o] EFTHE YU E3 T o HEE =

ot nMDS B4E Estol Azststoick 47 B4

£]3}te] PRIMER v6 multivariate statistics package (Www.

primer-e.com)?} PERMANOVA + add-on module& A3}
t}(Anderson et al., 2008).

% ojo] Uri} St WS Welel HoluES Ml
A=A Lotr 7] {35k, diet diversity$t niche breadthE 7z}
Z} Shannon-Wiener diversity index (H")€} Levin’s standardized
niche breadth (B)E ©]&3}o] 13} th(Krebs, 1989). A7| &
A2 7 R R o)A HolBEY AMASE o835t
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2 AFA F T4MAY == 730A19 +EE
o ieES BASAT AU oi5) ARe Esizol
57~129mm SL (mean+SD =91+ 17 mm), &g &4 0| 34~75
mm SL (mean+SD=61+9mm)%] HYHtt ¢ H&E 24
A, =32 13704, £E9EEL2 1770A94 9 WEE
o] BrAER| ¢kot, 27 17.6%%} 23.3%2 FH&S BT
5 029 14 wolTHe BT Mo EFae (Fig.

+HEH (A sciistius)?] HO| 2 81

14
A. hexanema
12
]
X
& 104
>
o
Q
5 8
2 ,
= 64 A. sciistius
>
c
8
g 4
=]
E
3 21
0 T T T T T T
0 10 20 30 40 50 60 70

Number of stomachs analysed

Fig. 1. Cumulative prey curves (prey taxa per stomach) for each
of Amblychaeturichthys hexanema and A. sciistius collected in the
southeastern coastal waters of Korea. Vertical bars represent standard
deviations.

D, H& 2 F7)= Z3E 594, SEEE SsUHAZ &
ch=biag

HolEo] TAHH 3= 6171419 ¢ HEENA F
127 &7+ (taxa)9] HolgEo] LA E Ut (Table 1). A4
H Ho|HE F, L7 (Caridea)= 34.4%2 @I, 7
A48 11.4%, FFY] 74.7%, IRI 51.8%= 7} 43 9
o YEo ULt AT MY
(Alpheus japonicus), 2387} 10} (Eualus spathulirostris)
L b wol 44T AR Foldt 1 nges un
% (Amphipoda)°] 43} Gammaridea7} o] HAH A=
g, 54.1%% @AW=, /NA|H] 33.5%, FH] 5.8%, IRI=
37.1% 5 tt. WA B o] F (Polychaeta)+= IRI 5.0% %1, 1 2
Ho] B2 [RI2.0% ©|5t2 Ho|YEZN a7t Wt
ok F 5670419 +EdEE ¢ WEEolM= F 87 EREY
ol gZo] TAH U (Table 1). +HEE EF A¢FE 7F
& wo] AAs A=, 50.0%2 EFWE, 12.2%2] AR
H], 71.8%2 Zﬂhﬂl IRIE= 70.1% %A +HE22 A4d A
+F F AFAE HiZH7]'31U]'7\H—?—*§ F=2 gAsgoh
Q7ts (Copepoda) Z2dY % 19.6%, NA4=H] 31.0%, =%
¥] 4.6%, IRI 11792 % W) F23 50| 40| 4} 27
o] £3}= Gammaridea®} Hyperidea =3t £ 92 =7} &3=1|,
247}y 8.4%9} 8.2%2] RIS YERYQITE 11 9] Ho] ERFL
IRIZLO] 1% ©|3t5itt.

(Crangon spp), 7]

2. & ZH(nter-specific), & i (intra-specific) & LIS
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o
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Table 1. Percentage frequency of occurrence (%F), number (%N), weight (%W) and index of relative importance (%IRI) of prey species in the

diets of Amblychaeturichthys hexanema and A. sciistius

Amblychaeturichthys hexanema A. sciistius
Taxa Prey items
%F %N %W %IR1 %F 90N oW %IRI
Cumacea Unideitified 4.9 17.4 14 1.6
Copepoda Total 9.8 12.3 1.0 23 19.6 31.0 4.6 11.7
Calanus 9.8 12.3 1.0 10.7 22.7 33
Harpacticus 1.8 1.6 0.3
Unidentified 7.1 6.7 1.0
Euphausiacea Unideitified 33 1.7 1.1 0.2 3.6 39 1.4 0.3
Mysidacea Unideitified 1.6 0.4 0.0 <0.1
Amphipoda
Gammaridea Total 54.1 33.5 5.8 371 25.0 14.5 5.5 8.4
Amphithoe 3.6 4.3 0.7
Ampelica 11.5 12.7 2.0 8.9 4.7 0.9
Byblis 1.8 0.4 0.5
Liljebrogia 1.6 0.4 0.3 3.6 0.8 1.3
Monoculodes 14.8 4.2 1.1 1.8 0.4 0.3
Unidentified 344 16.1 2.3 8.9 39 1.8
Hyperiidea Total 1.6 0.4 0.5 <0.1 12.5 31.0 8.3 8.2
Parathemisto 8.9 18.0 6.4
Unidentified 1.6 0.4 0.5 5.4 12.9 1.9
Tanaidacea Unideitified 1.6 0.4 0.1 <0.1
Caridea Total 34.4 114 74.7 51.8 50.0 12.2 71.8 70.1
Alpheus japonicus 1.6 0.4 8.8
Crangon spp. 23.0 8.5 58.6 37.5 8.6 59.8
Eualus spathulirostris 5.4 1.2 6.7
Leptochela sydniensis 1.6 0.4 5.2
Unknown 8.2 2.1 2.1 8.9 2.4 5.4
Brachyura Total 4.9 1.7 2.6 0.4 1.8 04 04 <0.1
Charybdis bimaculata 1.6 0.8 0.8
Unknown 33 0.8 1.8 1.8 0.4 0.4
Chaetognatha Sagitta spp. 6.6 8.5 4.7 1.5 54 5.9 2.9 0.8
Polychaeta Total 14.8 11.4 7.8 5.0 54 1.2 5.1 0.6
Ampharete sp. 4.9 7.6 4.7
Prionospio sp. 33 1.7 0.5
Sternaspis scutata 1.6 0.4 1.0 1.8 0.4 4.3
Tharyx sp. 1.6 0.4 0.5
Unknown 4.9 1.3 1.1 3.6 0.8 0.8
Teleostei Unideitified 33 0.8 0.2 0.1

Table 2. Mean squares (MS), pseudo-F ratios, components of varia-
tion (COV) and significance levels (P) for a series of PERMANOVA
tests, employing Bray-Curtis similarity matrices derived from the
mean percentage weight contributions of the various prey taxa to the
stomach contents for Amblychaeturichthys hexanema and A. sciistius

Source d.f. MS Pseudo-F  COV P
Species 1 43329 3.662 26.559 0.017
Length class 4 11754 0.993 1.690 0.483
Species X Length class 1 1223.6 1.034 4.246  0.409
Residual 15 11833 34.400
2 ol 2k Aol frelstg ok, A o8 Aniel g
glon], 2 209 AEaLg ET EF o)40] JALTH(Table

2). COVE2 & 2+ a3k A adtof vls) oF 164, 28¢
of Az Aol wsf of 6vf w2 #E HAt ANOSIM &

A A B3 £ olFY 9 HE&E Ao Zol7t Fostsith
(global R=0.127, P=0.028). SIMPER ¥4 A3} T ojZ 7t
9 WEE 249 dissimilarity:= 48.4%°]11, & 97] o]
R0l 9 W&E =4 Aolo & 90% o4 7]ofs 4Tt
5 o]F 2 o]l dissimilarityd] £ 71T E B2 Hol
HHF-2 Gammaridea, -7, AA P 0|7, L2+, Hyperidae

A, 22 10% °)3d F4 70.6%2) 7199 =S K 3T} (Table

o2 BEXE3 FAHA nMDS ordination E3F & 0]359]
A HEE Ao 3HFHoZ FFo] FEEHS ¢ F AU
O

<
>
Y

(Fig. 2). nMDS ordinationo| A =3}4-52 =
A A4Fo g de BEx3f gl A, +EEEL T4A
ga710 SHo2 REH AU

Aol mE A WEe 249 HIE AuE7] 95t 7
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Table 3. SIMPER analysis showing the species found in the stomach contents which contribute the most for differences between diets of Ambly-
chaeturichthys hexanema and A. sciistius

Prey taxa Average dissimilarity Dissimilarity s.d. Contribution % Cumulative %
Gammaridea 8.21 1.25 16.97 16.97
Caridea 7.13 1.11 14.75 31.72
Polychaeta 6.63 1.04 13.71 45.44
Copepoda 6.53 1.42 13.50 58.94
Hyperiidea 5.64 0.86 11.67 70.60
Chaetognatha 4.25 0.86 8.79 79.40
Brachyura 3.2 0.63 6.62 86.02
Euphausiacea 1.83 0.56 3.79 89.81
Cumacea 1.79 0.50 3.69 93.51

2D Stress: 0.2

Fig. 2. nMDS ordination of the dietary composition constructed from

Bray-Curtis similarity matrices that employed the weight contribu-

tions on overall diet between the two studied species of Gobiidae in

the southeastern coast of Korea (A = Amblychaeturichthys hexanema,
= A. sciistius).

oY AFLE ¢ HEE A HaPS o, F T =
T AZEE ¢ WEE AN YT ZolE HolA] gt
T} (ANOSIM, global R= —0.254, P=0.869 for A. hexanema,
R=0.241, P=0.125 for A. sciistius).

=39 E (H'=2.46, B=0.364)1} &g &4 (H'=2.37,
B=0.390)2 Z}z} 2.46%} 2.379] Ho| thF= (H'), 0.3642}
0.3909] dietary breadth(B)2, & A4 2% & 7+ & }o|E
Holx] Fgtrt.

(crustacean feeder)$ Tt (Table 1).
EoA AAE 4R 7Y vEE g 9 7IEe
2 A9RE T o150 9 YEE 24N

A A9, Gammaridea®t A5 (Brachyura)= =352 ¢ U
SEA Hgo] § W ¥, 87FF9F Hyperidea:
FEAY ¢ WEENA o =4t A7 Yol ZotsE
(Chaetognatha)¥} ZHA| o] 79| Hl&o] =31Y=9| ¢ H&E
oA tha =Skth HIE F T2 FARE HolWES F3FH
o2 HASHEAIT, 2+ F9 9] WEEolA HolBE 7d=
9] Zpol= F oJF9 Ho| A o] §-9 Zo| & wtFett FE
St 22 Hofl &3t Yol ofF AteloA] Hol o] &9
Zpole o AFEANAE HuEQ AF S0 St
et Adof| 23t DEYS (Periophthalmus modestus)
ERDETNZ (P magnuspinnatus) 2] A dToA T
TE AAHOIFE o Wol A% v, FHEELS
AFE ¢ @o] A5ttt (Baeck et al., 2013b). =3 T
EZ Tagus 3t+goll &&= Pomatoschistus minutusS} P.
micropse B AARE F2 AASHEARE & Aot FAF
A AR 7 Hee F olFY ¢ WEEolA AolE
el itk (Salgado et al., 2004).

S ET dEEY HolHE F MY T4 HolA
2 47 F ASREL, I F AR 24 23.0%
o} 37.5%9] SR, 58.6%% 59.8%%) FFHE et o
7HE AZste Ho] FRUS ¢ & Ak (Table 1). A=A
Sie LWl AUE A F= Bxsi, & A
T A7 HAMAE - T/ AT (Huh et al,
2010). gutd o= o]R= HolF 37| A% YA FHIE
ol 28 7He4E Eol7] flste] AAA] FHol| FH3}
A Masts HoldES F2 A%t (Persson and Diehl,
1990). wreta] Atsf oA oE zbFol vl SHSHA &
Zohs AFAERE F ol o 44 =942 - e
o, AF¢7Y & HA4E2 HolzgS 3t ovA &
vlof vjaf o YR 5 Hts}elr] g JAAge R A
Hot ®3F o3 AAAES Ueld F oF2 7132
2] 2} (opportunistic predator) Y& WERATH(Pihl, 1985). & A
TGN Edste THAFAA FolA T4 (Helicolenus
hilgendorfinx= ©|23t AA3¥5S YeElU ATt (Baeck et al.,

fo At



2013a).
}\-]X]-oﬂ ]I‘]-E 2] g}
ARl @iolx, 2 ﬁ”ﬂ“ mc’]—J AR A& THSY
o} (Gerking, 1994). o]23t WH3t= Ho| Y E= F7 of
st & W AL FaA7l= ZHE 7HA-2 0 (Langton, 1982;
Chizinski et al., 2007; Barnes et al., 2011). H| & F o]£2
L Ax Aol g #3tY A4S U 12U (data not
shown), 47l weh o3 ¢ H&= 249 HIE Uetl
A okt ol & AFolA &35 W A% " AT
A=A FUAY 24 Aol A 24" A7 5254
o] MEoz muEc nebd $F e A WA
F2E A2 Hu F 27} A7l e Ao Az
2 AN =3ER +E4EEY o WEE 24 2%
o]F9] HolYES FE AA FAHFFECINUL, F o
B AA 7t7to] AAlste HolE AHAlste dAXME
eI H & 7 o2 AR e HoldES A
At AR, 9 WEE 2A40A Fo3 ZolE UE it
(ANOSIM, P<0.05). o]&3t 2fo]= F= o]£9] 9 Y&E X
dollAl £ ol BE9] Hl& Ao] fEolaL, wEkA F olF
< o] S &3t o]&st= AHE AR Hol &
Ao &L FES= A9 oAF A FEHE @ o E
oA o] &F =N FAL vt FET 5 A T
(Platell and Potter, 2001; Krajewski et al., 2006). 3&3}+= ©]
% Apolol A Ho] olge] Aol olF 7t Y Fe, HAH,
AR, 558 59 Zpolet #HQS 4= Utk SIMPER &
A A3 AAE HolBE 5 Gammaridea, Aj-9-57, A F o]
F, 97+, Hyperidae= & ©1%9 ¢ &= dissimilarity©]]
7V 719 =7t =& HolAEo| itk (Table 3). 13 =31
59 S AZdE Be AF A AAse AAGolF<
22 HolHEY F2E7F v Y v, FEEES R
4 4479 22479 Hyperiidea®] 52 =7} & &8kt o]
23t FESH= ol F AbololA AAAET B4 Hol ok
9] Aol 7futrt B3 Newfoundlando] E@stE F %9 o
T3 (Gadus morhua and G. ogac)°| A= HL74E]°*q-(l(nickle
and Rose, 2014), 28 114 QTS Eal BRI PEol=
Atolof| A Ho| Y Fato] Bt AE HojF3ith(Salgado
et al., 2004; Baeck et al., 2013b). ©|E|3t FE35}= o]F A}o]
oA oE 4] 35 4 A2 o] BT TAE HoFE
ZQ3 EAX = 3}1%°]E}(Ross, 1986; Platell and Potter, 2001).
2 A= A 9F ddelA Edste E3EET 98
Ao HolYE} Ho| £ tigt Fo3 JEE ATl
Aok o WEE #4 21 F olF2 AA FARE FEA
Agths 424 AAYS e HE F oSS fARE
HolBES HASHIAT, 2442 HolPEY 7|o=E F o
9 9 H&=olA g=A yebgth o7 dAA= &

o ofy -1”

o ATE AN AHAY 2434 BAE olsal] U
2% Ao, AEA welot HAL 1% 712 A7 Aok
IYelE B7HT L ATE AT AZe] e Bo] Wz}
£ UEiy) 93 B89 A5 B4 REoR £ ol
HAAHE S5 WA Rakdch wreba B oleist B
HolH 472 9ot $E RE Gu F 2o WY A

olct.

Al At
E A7 ANE Q- BY =& £ EAYTR
stk FIAES A7A dAENA A ER Y 182
B =P 42N 9RR0] £8S F UYL A
E3}E Associate Professor Jane Williamson©l| Al ZHA} &
Ut
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