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J¥7E 2 @45 A8S A% A A] 27t FFHAA sFEEEAL /o] EujE 1, olg} HEE A
EfA 2EEFaS 33 F) £ S8 Aot o] 4] B $4 R ILE B3l AT ER] 2z <
3 oA TS AFzle] Hrlslok kxR, SulellM = o] ¢k FEE 7]F0] v]E3 Aot £ A= $2uel 3
Aejlx] F= A28K= Fol(Lateolabrax japonicus)’t W FEFHDEA] 1A Al BAshH= FEF 230l =EEHAS He] 3
5 9@ g 9 49 £5)2 F7131%0T). 140.8-148.8 dB 2719] el 259 x2E ol FFHOE 11.0-
223 cm®] 339 A2lE Jelioy, = &9 289 277 1S 39 Al =8 #2841 7155 = 0.50,
p <0.01). =31 5012] 3]9] Bk-(C-start) 2 2 Q3] =3 A BF /Y $E(3.6-4.5 cm s)HT} =& A F2] £57) F
AsHA 53t E T 10.5-25.4 cm s). HAIRE 39 ¥k o] Fell= F9 £571 A4 0.3-0.8 cm s7HA] T2k
A B 7Y 57 =% A vlsle] f2ldhA 24315THp < 0.001). o2 BT FFL Fol7F A5E U
3HA 2R B 3ok 2S o], JAH . E AAR] o], Fu] WFe Aol e HFE A EEHHEF
7}z o]ojE = A& Zlolrt. ool tid et 452 AEFTS F/I A A= IA AF, A, 2 Al 7t
2 53 FEoE FRFHACH, B AFeA et 5 o= thekst AN F5S westy S-S ST
F A7 e v slg §36 B $BYFHE U] A3 1ZASEN F8 A4 ofF A Bl &
2] S FEAZE, 718 &Y 52 W neid 2] xjm gate] 9 F Ao Bl

Abstract— As demand for new and renewable energy to realize the Green New Deal and carbon neutrality
increases, the construction of offshore wind farms (OWF) is expanding and the related stresses (e.g., underwater
noise pollution) are also increasing. Although the expected damage being derived from OWF, should be assessed
in advance through Sea Area Utilization Consultation (SAUC) or Environmental Impact Assessment (EIA), but the
related standard guidelines are insufficient in Korea. In the present study, we assessed the effects of pile driving
noise on behavior (avoidance distance and swimming speed) of sea bass (Lateolabrax japonicus), which lives
mainly in Korean waters. The avoidance distance of sea bass which was exposed to pile driving noise (140.8—
148.8 dB) showed 11.0-22.3 cm, and the avoidance distance increased significantly as the magnitude of the
exposed noise increased (» = 0.50, p <0.01). In addition, the swimming speed of sea bass increased rapidly after
noise exposure (10.5-25.4 cm s*) through the avoidance response (C-start), compared to the mean swimming
speed before exposure (3.6—4.5 cm s™). However, after the avoidance response, the swimming speed decreased to
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at least 0.3-0.8 cm s, and the mean swimming speed of post-exposure decreased significantly compared to pre-
exposure (p < 0.001). These behavioral effects indicated that sea bass could avoid the noise sensitively, which
could potentially lead to the reduction of growth rate or increased predation by predators owing to the disruption of
shoaling and migration from the habitat. Previous studies assessing the biological effects of pile driving noise on
fish considered diverse endpoints which can be divided into three categories (behavior, physiology, and physical).
It is needed to produce high-quality data that considered major fish inhabiting in Korean waters as the test organism
and physiological and physical endpoints (e.g., growth rate, organ damage, etc.) to perform SAUC fitted to Korea.
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A AR 715 slel] 3517 $3l 20199 9€ 7157743
SJellM AA 6571 =7PF AT HE AUk T 2R AEE
S8t o] 7143l 2 9k, Seukel BRE ol d A Ao wket
20201 12€ 2050 ©2FH FIHFPF S AEIGL 9] FA
2ol oA A3, AFT A T8 53 FAPL 2= o] F
JME 53] AAGNIRA 29 ofiR] Ao] FET QIrHLee
[2021]). AFAFAEAMAS- oflUA] Ag F 2] FA A Agel=]
3020 ©]3AIE o] w2, 203047k AP A] A v|FE
20%71A] sk, A 28] 8532 95% oS Bld, T8 T
FAANAA R FFE AZeltt a5 sFTHLHL AP F
30%2 AH|EH SR 98-S G

ek SdolM ST ELAL AlH A oz QlFt 3]
AHe] Wik F-HAF i 24 © SHEE AR o, Be E5,
s, ¥4A 5 e FE, 142 8 7 H9 A5R%F, 1
At Ao A= AR Qg YA o 5 A
715t FAIE olditt. 53] FHE AX] A ARgE 1 e
UL H AE0] 2 AR AT Y99 FH3L LA
NA BE A%, A Tl ks g 1A HDuarte ef
al[2021]). 38 -Euete SAEHLAEA] T Al AdEHE
B9 E AFdel Hrela delr] S8 ARHERAZHESE 2
35k ik 2AETF 100MW )il digiA L sllaraak-e] &)
HolgF oo} FAF-2] FRFEFIPT Bl IHAAE, 100MW
u|gke]| tiEirs BHFTE7R AQE T g dSo] 82
ok o] A 3L 3UTH(Lee ef al[2015]). B3 HTH7} A] AL F
Q)5 FFAElA B A SR IR A ¥} A2 w6
A]%HOh and Yeo[2019]; Oh ef al.[2020]), T T3] <= 3t
o|AY did AEo] AYRIPEGFERTF L vislyel =&
Ho i AAel.

U5 HAYFES LT E JAET, A8 2A, Hol &5, U4 F
FE AnAd Yo g3t sAut A-Ssta s wig
R0 $FA WAk AAR] Aele] 27} 3A HE &

= FEaS oddo =M e 4SS 90| o A
H) A= G diFt A7 i Bl ZFEA UARARE F
2o oF, #4F 9 524 EHIE/R gkt 9% @Al
AEE ko ® A= rh(Bailey ef al.[2010], Halvorsen ef al.

[2012], Piniak et al.[2012], de Soto et al.[2013]). e sl g
E} Al 322l tigt 774 7152 ALEAFOI o oS B, o)
U F353525 22 SPRE] dAXE vF, B7)6, U
A=ofgk YR vl §l-E ¥oltk(Southall ef al.[2008]). FE
AFHEU)S MSFD (Marine Strategy Framework Directive)S 2
i1, Foade digt 7lk|=ERkle: 53 54 9I0A 715
7% 3K Brennan et al.[2014]). 198, SV 548 o
3 3421 713 2 jel=eigle] AR 9= 47°IcHOh and
Yeo[2019]). $-2luere] 319 8742 Bl=5) 2lo)7} Q1T HUAE
o] B¥ 54 3 Jo|at BT ulel F7 ugsr) o2y
wlEol T AaFel s WA 715 vlwde] Pestk(Sohn e
al [2015]).

s SR ARRIAIT Q1 idtelA 7R SR olRE
5015 (Perciformes) 172 SFTHEA 24 9 &9 A W=
257 A% % 3 -2+8 2 787} 32 D HChoi ef al.
[2014]). wEbd £ Aol sEEEA A4 A] 2Ashs &
E} &30] 5| (Lateolabrax japonicus)®ll V1A FES HEEA
< BARE H=TES o]8351 1) EH AR} ) /FY SEE S
g0 24 Fr1ekaa} st =3 o]d AT A8} wnE F
& Fol9 4% NAES FHsA S1%on I FIl FEo
thal] 22sc

2. M= S e

21 48 ME

Yol A ofgroll X3 R lA ARE Ao TAE
A 6.05+0.54 cm)2] FOI(L. japonicusys T3] AME-8}
HchFig. 1a). A3 A Bk =2(150 x 75 x 60 cm, 560 LA 15 3t
A T 4L 191 1°C, 5 32 psu (practical salinity unit), 35
7] 12231 5719} 1283 4718 RAEIY sl €4 7R &
Qg ALER 19 13] Fo3ila AP AlF 2403 ARE F
7= 24

22248 =8 % &Y

¥ H3ol= Ableton Operator 2XE¢o|E T3] FaAZF
371" (frequency modulation synthesis)® 2 A|2-5t 9} 3} &
& 298 Audacity Z2 02 53 ol e} 408, F 200
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3= B ALt WizaE A% Wi £3A5AH(UW-
30; Electro-Voice, USA)S A A|5}3 42 (PA-30; A =2HFAAL,
et REES o83 &9 e AT A =2 |
& $=54471(TC4013, Reson; TIZFE: -210.5 dB re 1V/
pPa), Z| UL (EC6081), Ho|EI5- A (RTS-DAQ)E BF F =
E&] dFsle] 45900 282 3% ¥ (sound pressure
level, SPL; +$]: dB re 1 pPa) 4 & k(root mean square, RMS) 2.2
e} FEIS 100-10,000 HzZ 7310 S881500) £ A=
Hd] 150 dB F7|2 &5 SET AT ¥ 7} 5 dBY &F
71l A& £ AT F A= F A Y AT AHET 1-3)y
ARG AA W23E W 4232 1221 B 48, H1Z=T),
140.8 dB(REl 45, A ET 1), 145.0 dB(FEF &5, AT 2),
148.8 dB(FE 24, AT 3)E FSAHJUGFig. 1b). 7= &
S8 w23 9k AT 1-32 e A£8-S 5E EoF 23]
STH(Fig. 1c).

aE N

2.3 A48 xRl

£ Ael AR vIZRFES 125 x 100 x 40 cm 722 FAR}
g FHZ 1 om F719 o132 AR AZSRICE &8 =F Al
AEQ AEHYAE HAFP|H3 mxIF o] EFHT of=
g Bg AR5l A8 31 2248 geHE ST Fig. 1d).
AT F 4712]] Tl AMESlY 49hE Ao wiek 5
ZoJA WZFFOE 7 F 6083t PN S 48
25t A% W3E SAEY] A3 EFZF § 30 cm ol vl
2 Fh|2HGoPro HEROS Black, USA)E AR5 46 &

—_—
O
—

A FZ 108 3 ZISSIT. o] o PAZ AT YF¢Fe F&
s3] A3l HRAS ol8st] vt Tzt 53 A 8l 3
A5 2. dE2T= 29A NN 25 ABEA B 10
B 2FER oM AT 1-32 5 FE 29 E AR A sE,
+9E =353 s Bt BYSI

24 0|7 &S EA

MATLAB (MathWorks, USA) 2ZE¢Jo]E 7iko g =2 747
e AE AT F2 £2ZEHY0Q idTrackers AHS3}0] ol F 3
58 24331t (Pérez-Escudero ef al.[2014]). F Ao AME-
¥ 9’2 ShanaEncoder 2102 IFYsl] 944 7], 2
o]F ZAFAUL 7 /A ZHYE X, Y X (pixe)E A1)
¥ X, Y 9X(cm) B2 7Hsle] 2 Ul i A 2 &
E5E AXsolthHerbert-Read ef al.[2017]). 15 &3 &% =
2o g 7] FF B3RS DY AL ) B S E
Asle] 39 vhg-E RIS 3 A FE A F A S
¥ (pre-exposure)} =& & 5% (post-exposure)d] HT XZF 9F
(X-position) X}o| 2 37 5}3ict.

2.5 34 74

A% kF AF o] Y7 ¥} {f4E B8] At
SPSS 25.0(SPSS INC., Chicago, ILy& o] &3l EAEA L +
st A8 AT A5 F =3 Tk 289 SPLY o
7 35 Aol Agde ERlsp] $i8 AF A B8 93
ek,

(c)

g

¥ateolabraxdjaponicus; © M Pre-exposure

. ; o _ B Post-exposure Number of organisms | 4
&;ngmo- Number of replicates |4
- Noise source | Pile driving
(]
ai 120 4 Duration of exposure |5 min
=5 Endpoints 1) Position
& 2) Swimming speed

100

__wm_ Recording

-Experimental condition

Cont. Treat. 1 Treat. 2 Treat. 3
Experimental group

== Recording

Treatment [—EEEEENEREASESERI ) vs m-;E‘ilezdﬁrl_iving."r_loise_":t'5;min';}_.-'w§

Fig. 1. (a) Test organism, (b) characteristic of sound about background and pile driving noise in mesocosm, (c) experimental condition, and
(d) experimental protocol.
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3.8 3 OF

3.1 £3ALAF FEO= Qg £ LY x| wislEm| Hal)

=7 Y 5019 B X BIAR T 23T T2
F2o) SIAsIR o EYARE TR FAF A Kol BEEA
oksttHp = 0.82). AT FEF 238 =23 AT 1-39 AS
a5 =3 A 39 BERl $1F] 2lel7t folsH UekthFig.
2a). &8 =% A% ¥ X5 S1A ¥Asl= AT 1004 22 25.9-
60.0 cm(3H 7 38.7 cm)2} 16.1-72.6 cm(H T 49.7 cm), H &+ 2=
222-60.7 cm(3F 40.0 cm)$} 23.3-73.6 (BT 56.6 cm), AT 3
2 13.4-49.9 cm@3T 33.2 cm)® 31.4-75.8 cm(E T 55.5 cm)E
UeRstt). oI5 B8l AXdE F 319 Al A=l 1914 11.0 om,
2T 2014 16.6 cm, AZT 3914 223 emE BF &9 &
Az F9] f1x]e) 23 ZlelE BAThZ, p<0.05; p<0.01; p
< 0.01). °]d A7 Ao E AA = Fe} 2A]] @A 29
B}(Sebastes schlegeliie] FEF 4-32] B¢ o 2 RE 3|vsh=
Rk 1% v} 31tk(Heo et al.[2019)).

EEE &5 7P SUHESS w019 B 39 ARt F
7¥ehe AL Bo714, 238 239 Zxs} 39 Azl a4
Ao QA Hlefsl] Y3l BE el o] 83le] AR S &
B3ITHFig. 2b). ¥4 Ao, xF3 A39 F7]9} 39 A A}
olell= f2ldt %] ARBAE Jelle v (r=0.50, p<0.01), 7}
=2 £S5 =E3F AT 3004 Hd] 49.6 em®] 33 A E
YeRL). )= §0171 A4 140.8 dB 3719 &El Afe] =32

5 o]F A XS WHEEte] A% TN (GFF AT A)
S 2RE Yt S Au|ditt. g vjelk o] § o7
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3|u] PF AARA] 9 AR o], Ho] B s}, ¥4 g F7t
T A3 3L 2 E 7102 AlF ) (Popper and Hawkins
[2019]). 3EAIEE & A= @77 2 AT T A= F
3 A QT 7IE AR A8 TF APexE Fd FE 2
o] o]Ro|A|E AA 7|7k A& &7 AVH A pEd WE
A S weisiol & Ao Alsdr.

32 A2 GO QI8 fY &% M|

Folo] f9 5= BE Aol e 280 2E3E A1AE
718 E3kom ATt 1-3914 22} 10.5 em 57, 12.1 em s, 25.4
cm 579 & YeERAtHFig. 3). 28 =& A A4 3288 &
@ &5 Hshs o728 WAL REERI Costarte]] &5t 227 oAt
t}. C-start?h o] 72] vF-EY A3 (Mauthner cell)Zh= A7 A E
7} 85 2EH 2o kg 5 ¢ FEHE 758 sk
$o%, AEd A0 JARE 39 ghg7A] dEe Alzle] 50 2
& (ms) == - #=A] VEPdTHDomenici and Blake[1997]).
S 3y A A} vRIVAR =38 A59 07 S
F5 F9 £E9 F7} Fo] F25H Ukt

2% =3 A3 F Fold BF 7Y £58 FR A9, UF
T= 24 Z9AZH10E) T2 24-105 cm 572 FE = HAS
vepien 7] sia 7] 58 B 49 =00 f-28 Aot
SUSHp = 0.56). BHo]] AT 1-39) ¢ 28 =5 5 FJF &
4 E5E =F Ad nvjste] folsiA ZasidchE, p < 0.001).
A% A 79 $55 JePSE B8k BF +
@ 571 74T o= w019 A vk Wi} Z e Alsd
o} ole &% =F AR 23 39 ke ek | 9 %

B

60
(a) 80 {control (122.1 dB) {Treatment 1 (140.8 dB) (b) ™ Tr="0.50, *p < 0.01
8 o — L]
o e E 40 °
60 - _| 8 1 ° o % < )
& % og0 g e
o o8 - o ..,_. g 20 4
ofx & DN 2 |8 o
. o o  HH o
e ® 1]1!,@ =
20 mm B ] 5 6 %=
—_ LA *p=<0.05 2 20
5 ik “p<001| & |°©
.‘% 0 T Ip - T E .
=] i -40 Py
2
2 80  Treatment 2 (145.0 dB) - Treatment 3 (148.8 dB) 60 . T
ot ® 4 120 130 140 150
60 of o . Sound pressure level (dB re 1 pPa)
1 0 o9y
C .t U°
- -E)D = <’ _I (—; ‘.'_\’.-u:-._". -m)) 3 ‘-{,“ #l . © Pre-exposure
CLTETS — o Post-exposure
f”"cﬂ&@ ®® 72@@?11 .? @ Mean pre-exposure
207 . _ @ Mean post-exposure
5 H A Pre-post X-position
0 20 40 60 80 0 20 40 60 80

X-position (cm)

Fig. 2. (a) Position of fish in arena during pre- and post-noise exposure and (b) relationship between sound pressure level and A pre-post

X-position.
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['] Background noise || Pile driving noise

30
Control (122.1 dB) Treatment 1 (140.8 dB) “p < 0.001
20 4
./ *
=~ 10 1 . 4 °
w @ =]
: MW‘»\WM S WMM -
o
= 0 *
m T T 1 T T T T
o
o
w
@ 30
= Treatment 2 (145.0 dB) Treatment 3 (148.8 dB) -
£ v/ :
o% 20 4
'4 ﬁ* .
=]
10 ’ I 1 ; ; 1 ; 8
0 T T 1 T T T T é
0 5 10 Pre Post 0 5 10 Pre Post
Time (min) Period Time (min) Period

Fig. 3. Swimming speed of fish in background noise (blue colored) and pile driving noise (red colored). Red arrow indicates the initial avoid-

ance of fish by exposure of noise.

7} 37 ole] A o] FAlR AEE njsked], AA &
94 &7 AT 1914 0.3 em s, A2 2914 0.8 cm s, A=
T 3°14 0.6 cm 52 EZT(2.7 cm s)RT EAF] @A S E
Ro= Wi 4 Qi)

T 2E 2F 5 59 $E AdE 280 viAP &5
(masking effect)2 2F310] 5=9] 7S] ARE L= 2L Halst
7] W& & et o)A Aol 250 vk ERE Q1S F
oJER1 Fulckso] (Dicentrarchus labraxy?’} 129.2 dB 27]9] &
Bl 284 =29 ¥ 49 £=71 A3 Ak7E Slch(Herbert-Read
et al.[2017]). "}A7) &I T2l (shoal)E A o] BEsH= olF7el
A9 & 9L v F et frduithsolEtt opet E A%
of] ALg% o Ao AN FelE A= 4L 7R o]
3 4L 49 59, go| TF, AR} 3]y Foj o|AL A T3
Z|H(Shaw[1978]; loannou[2017]), "}A%) &= Q&) 5 A=
ol 45kl =9 jhge] A AEAY ZAR A 92 80| ¥
oA F BA7|H R HAE, AEE ¥FHA ¥ A 7}
373°] icH(Simpson ef al.[2016]; McCormick et al.[2019]). W}
A ol A met HAT 4 JTF 7|FEE A= o] I
=

3.3 eI 2300 2/8t o7 YEASEY 2lF

FEF 280 AAFA PR T2 & AT S 3]
A, 9 X 59 853 (behavioral) 29 2oL T2E, &
& 59 22 A3 (physiological) 2213} 718 &4, X T

7} 22 £ 3| (physical) 221°] $Ith(Table 1). AFo] 27 theF
o G 291 FolA 71T Wo) ATE FEL o7 PFA P
olt}. tiX % dlT(Gadus morhua), A\)5r(Solea solea), ¥}
E(D. labrax) 5 B FE0 BT FP) I ¥, /A S5, 4
A kg 52 T3l B7I=EIglTh. & Aol ARl 51(L. japonicus)
9] % FF2 140 dB oVl Uebten ol tiNYE tTHG
morhua)®] 140-161 dB, Mt F(S. solea)®] 144-156 dB2] %4 &
2 9} ARG THMueller-Blenkle ef al.[2010]). F-HuFFs<1(D.
labraxy= 129 dBS] FE} 239= £ &5, ¥ 3%, 3]y wt
4 AdE Uehllis 202 Ho} 7] A¥F FolA 7 vt A
© 2 g th(Herbert-Read ef al.[2017]; Spiga et al.[2017]).
Hulohsol(D. labraxy= F-87} 228 294 oRE 45 &8
5] 9718] hEEhe Zl0 R delA Qo vk Favt & i
3R] ot A BE-E Sk AR, soleay= 209 dB 9] 3.2
4 & 22T XJARE-S JeERA] 99kt (Bolle et al.[2012).
ol A7 Felg I A e} FHo w29 S A
3Kz w80l tE Bk ofle} o7} s Y ARE UE F
222 A EHH(Popper and Fay[2011]). AA2 2] el &%
E 7o|=eRlIcle o]Ed o] R = FH7} BEE o} F] A5
Z A 7o) A G2 o7 7IEET H B FEOE
/473 =]o] ITH(Popper et al.[2014]).

ez A ez 85 U IEHE 4 24 55, 44
A2HE, ARE, oENEE Bl SAEUY. Hvktse
(D. labrax)®] AtAAH]E 8 A4 24t 5% 7471 210 dB I3
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Table 1. Endpoints analyzed in studying effects of wind farm associated noise on fish

Endpoint Species Reference
Initial avoidance, Gadus morhua
Behavioral Swmmg speed, Solois iiloa Mueller-Blenkle et al.[2010]
Freezing response
Distance moved,
Swimming speed, Sebastes schlegelii Heo et al.[2019]
Swimming direction
Startle response,
Swimming speed, . Herbert-Read et al.[2017]
Turn angle, Dicentrarchus labrax Spiga et al.[2017)
Group cohesion
Avoidance distance, : ; :
Swimming speed Lateolabrax japonicus This study
Cortisol, Lactate
’ i Debusschere et al.[2016]
Physiological Syson ponsprplion i) Dicentrarchus labrax Radford ef al.[2016]
oWty sty Spiga ef al.[2017]
Opercular beat rate )
Physical Mortality Solea solea Bolle ef al.[2012]
Organ damage,
Mortality Oncorhynchus tshawytscha Halvorsen et al.[2012]
o) get 28] 3l HLAUATE, Y4E Aslsh 2 B7HQ ad B

Jgre Jeh}R] e29kth(Debusschere et al.[2016]). =3+ 147 dB
gl 152 dB9] FEF 250 23 or1a| Q75 E&(opercular beat
rate, OBR)®] 57}8h= & Q1813 th(Radford et al.[2016];
Spiga et al[2017]). OBRE] F7p= Aba4u] &9 719 AR
o] Jlom AEg A o3t A]F vhg NER E3] AREHI 9l
TH(Barton[2002]; Simpson et al.[2015]). =3 OBRS =7 WY
o] ZHAE ¥ ohT}, #49 £E W 34 4=e 2L YT A
BHT Ot 2590 §hg-S vehlis WZE X ®0)7 ]l (Spiga
et al.[2017]) &% AT BT A E] BAL 1T BeU}
uct.

vpA|eko 2 Ea)F 9§ 71d@ &4 A4 5 5 X st
5 208 dB 929 Fe 28 FH B (Oncorhynchus
tshawytschay’t -9, 22, W& o E8o] TR, AL
Z o]ojA A= TAEA itk (Halvorsen et al.[2012]). ©]E]
T EEE A= 48 22 AR HEFTE FHFHoE H)
3k °] golakAlet, A8A Yol JTL a2 F e 3719
25 L EFE AL iy o3 dolvt. wEhA fid AellA
83N 2= E oY Fek 259 2718 HE 2ojEpy)
A3l AAFLZ &F xF AAES LISl FF AelMe
AYA Yelx AA 2719 e 282 =28 7 s PHS
dhslo] Salue) olF5E oz & EulF Q2 B4o] Hod
Ao},

eyt Y FAAA F2 AR ofF T2 d2]g} Aol
StER A MAshs o1FS A8k o5 4 48 %),
e g A § AW A7elN meld AFES Wdsor 3
3 2G4 71E BAo) e E o= Alsdrt

£ ATelME U Al S ARIAITTE $1A1E EelA
F2 M2 FolE (Perciformes)ell £33 501 (L. japonicus)S
ARESto] BEF AF 1eEol o3t AF W3E BRIt 8 &
0 xEE Foje FE &5 T YO EHE Hoj7 Fo=w 3
g3ien 29 A% 7 ARASE IS ARyt st
At 7% S5 o5 1F A% 509 39 jkgo g 325 4
SIS} o1% A WS el @A FR=E U Fuellx
T 250 o T A4 F FEJES Wt AL =2
obzl7tA] -ejuzt 3 Aol F P B7 71E0] vk Holl
A g}, & Ao FlelM Adshke olFS R &F
& F7)d W RIS vl wisllel FF SAYFHE
FEeh= FFellA 7]1x ASEN 82 F IS F o= V"
o}, S & ATelx vebd 3F 2 A3 A7) vl
) F9] Ao|, =ET A5 T7]9 Ao] F-OF AolEi7 |, F
F A7oM = U8 S T3 Fujel A48k vkt ofF
& o= ¥ &5 IF F7PF E_E A0 BelT)

z 7

B A= skt «qgl7)E 7t slejo) gd3g7) 7lE
EEHA A5 20210427)” A2 2 LE ol 315U T
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