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Origin of Clay Minerals of Core RS514-GC2 in the Continental Slope to
the East of the Pennell-Iselin Bank in the Ross Sea, Antarctica
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ek gs 223 AWd-oldd FHo FF diFAIHC 94X A RS14-C204 2014 PNRA
XXIX BFAHRosslope 11 Project)5¢t 58 3 0(RS14-GC2)E =315t A2 7194 48 ¢
sto] tiAkg, 2 YA e, HEFE AL B4510 AMS “C AU AT BHEL F2
W EES T3 Y A HE e AEA JEZ FAHY gtk Zolo HAAR o

dA HAEY T2A HAHES AAST GAN BaFdA dAuet HHE] A gixtg 2 &
YA FHFE o] g3l I HAES 11Yr|g W] HAERE FESGT. 1Y ZAEAE
A&7 28 YAF FaFo] v nido| Walr)e JMEHEL tAg B YA FEFol Eoh =
o] BlHE HEJE AL AAZHoZ UolE(61.8~76.7%)7F /M $AIEIH, U4 (15.7%~
21.3%), 7H&EUOl E(3.6%~15.4%), I8 2HEO|E(0.9~5.1%)8] A= Yehta, 1Hd7]ek W
7T 2 FEA FRED W] 5 dEle|Egt mUa o] A AL HAHEY 7
DA} F2 228 WA el 9X3 FFEoad o) Jhkeks A AE] wZolth wd W &
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ABSTRACT : A gravity core (RS14-C2) was collected at site RS14-C2 in the continental slope to the
east of Pennell-Isellin Bank of the Ross Sea (Antarctica) during PNRA XXIX (Rosslope II Project)
Expedition. In order to trace the sediment source, magnetic susceptibility (MS), sand fraction, and clay
mineral compositions were analyzed, and AMS 'C ages were dated. Core sediments consist mostly of
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hemipelagic sandy clay or silty clay including ice-rafted debris (IRD). AMS '“C age of core-top
indicates the modern and Holocene sediments. Based on AMS 'C dating, sediment color, MS and sand
fraction, core sediments are divided into interglacial and glacial intervals. The interglacial brown
sediments are characterized by low MS and sand fraction, whereas the glacial gray sediments are
characterized by high MS and sand fraction. Among clay mineral compositions of core sediments, illite
is highest (61.8~76.7%), and chlorite (15.7~21.3%), kaolinite (3.6~15.4%), and smectite (0.9~5.1%)
are in decreasing order, and these compositions are also divided into the interglacial and
glacial/deglacial intervals. During the glacial period, the high content of illite and chlorite indicate
sediment supply from the bedrocks of Transantarctic Mountains under the Ross Ice Sheet. In contrast,
because of decreasing supply of illite and chlorite by the glacial retreat, smectite and kaolinite contents
increased relatively during the interglacial period. During the interglacial period, smectite may be
transported additionally by the northeastward flowing surface current from the coast of Victoria Land
in the western Ross Sea. Kaolinite may be also supplied to the continental slope by the Antarctic
Slope Current from the kaolin-rich metasedimentary rock outcropped on the Edward VII Peninsula.

Key words : clay mineral, sediment provenance, glacial, interglacial, Ross Sea
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4= 59 oF 97%c 9= W (Antarctic Ice
Sheet)oll 2Ja] ©o SloH, sjgos FaEe
+9 F8 Ay 9¥s Sl Anderson et al.,
1984). @A 9= WA 1,360% km’e] B2}
Hi 2 kme FAE FASL JoH(Barker et
al., 1999), ‘&=& 4 (Transantarctic Mountains)
< 7IROE AT WHWAIS)H TE= U
(EAIS)o.& T-E8th @5 WA deA-&e1
Ale] AANA FEE olF A AFAHoR 75
Wyzta} b @t th(Franke and Ehrmann.,
2010). d= Ao AE-L Wikiceberg)d] AL
2 A%t W} Ee(calving)’} F£& ol g1
Fo o3k Ade FAPAQl Aol AgFo"
10~28%<] HI&S AA|FHTHRignot et al., 2013).
olee YT WAkl 4t awe A A7 a5
W W, o 2@ I8l 455 34w
WA WA S Wt ofje} A7 /)58 2
she d glol M Fa® 8dom Agw)
(Abreu and Anderson, 1998; Barker et al., 1999;
Mackensen, 2004).

A WA Sy Waen Ao 7]
Bo] A% 7]uket 9ol Fol glow] Waye] o
& 47 ofglol] @7 UrkDrewry, 1983). WA
o olE&El BT Wyut Ao me
o, 1o o] s T Wat(ice stream)®] ¥
B2 UehdthAnderson et al., 2002). S5
e 54 WgolE, AGH o= WA BA} 4

A ofefell X|sFA|RE, TS
o] YAg}. FEF WAL 1=
4000 m=Z A= WAl vls| H2 Zo] 540
CHDrewry, 1983). £2-8(Ross Sea)oll= EAH5
(Ross ice shelf)o] W3l Wao H&OZ U5
5ol G -4 AtkFig. 1). 223 tlEAE S
oldd EH(Iselin Bank)E AAE %3 AEFOE
22 EAo] FERHEL 5 UFEAEE AA}
wotll = A o] WEsh= WA, A
&AL AAE AsiATE B siA f3ol
sl B2 FHIE sl Jth(Davey, 1981).
2289 Al AAle $Fo2e 223 FF
£ x3ehs AY7HA g1 BEoge Ao
AL FAEE WY 7PEAA R AoHth
(Budillon et al., 2011). 22380l ¢lds) oo
2 715se) F8% 9L s B 4] @
AZ(Antarctic  Bottom  Water)”}  FA"Th
(Budillon ef al., 2011).

222 e AACA 71 & qrRolH, e

52 T WAl 228 AE FHFA
EEHsle] gelE 335 A THDenton and Hughes,

K
02), A= WA A 23 A1 Wekre] Jeirt
A4S FHF3tKBindschadler, 1998).
2> W (Ross Ice Sheet)> wpA|EF Ho W3}7]
(Last Glacial Maximum)&<%F 74°S742] 37Hgk
AAlel YA7A FESFG T Licht et al, 1996;
Shipp et al, 1999; Howat and Domack, 2003).
715 sie] M Wake] 44t FHE 228 o
89 A & FIFS 713 oH, ool wet o
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Fig. 1. Map of the Ross Sea. A gravity core (RS14-GC2) was collected from site RS14-C2 (75°00 S, 173°55
W, depth 1757 m) located in the continental slope of the Ross Sea. Dotted line indicate the LGM grounding

line as determined by Shipp et al. (1999).

Feox HEE HAZFES Domack et al
(1999)°1 sl tha3 o] A=At i) WA &
7J(subglacial setting)S A AShH= #3e] tho|ojH]
Elo] E(diamictite), ii) 12FQ 2}<)(grounding
line)oll A F-E] Wdo] TESL] AJAre wf, siAH
oA Wigo] Fojxl W offe] S wkYshe
d oAzl AHE-UA ] AR FAEE HAZ, i)
Teked 2RlY] SdE HARAES AASHE W
s M olEF, iv) 1A @A F297]
(basal debris)®] FEFe WA b= W& ol &
A& ANete AEA HEZ, v) 22 WEe] £
W37 ojd U= A% (calving front) T3] o)A
Wik S a8 vige] ofs 29kE sAdEo
TR =HS EAS, vi) 33ll(open marine) &
e AAshE 2 A4 HH435.

F Aol BAEH sdor FEEHE HE
FEE 54 A9 B4 =& 3Rl F5E
AABE7] el HERE A7 A FE
Tk EAo wE 7]¥Ad F--EtHChamley,
1989). &0l AEFELS §4 49 7|& =1
< TRk WHEstEE Y HAEY] HERES
171% A7 {8 == AME-ETHRobert and

Maillot, 1990; Hambrey et al, 1991; Ehrmann
and Mackensen 1992; Ehrmann et al., 1992). &
Ao d= Ao IHtdoz A 71dY A
EFEY o] FAsta &84 F3pt Als)
7] W&l (Petschick et al., 1996; Fagel, 2007), &
= UEFHE HAEY HEFE 24 HAE
o F8 FFAY ol FHEE FHshH= ol 83t
TH(Hillenbrand and Ehermann, 2001; Hillenbrand
et al., 2009; Ehrmann et al., 2011). @=3] FH
o] YRkl HEZE FXc YEo|ES} =
YAo] A StHEhrmann et al., 1992). A=Al
HAEJE Aol oJ3td oHEAsl(Amundsen Sea)
9] F& HFaose EHHOE 7H&EUo|EY
ghgol Aol Hla) Walr] &< =A et
(Hillenbrand er al., 2002, 2003). o|g]dt zho]=
olFAlIBN 2 FuEw HAES 7HA At W
sh7]o] 23t52 A ARCHEhrmann et al., 2011).
W2 ~5}1-9-413)|(Bellingshausen Sea)oll A 4~3¥ A
ERE AT AHlAE W] FAES A H
HEo AERE 7|9 AR BE AL HAFE
CHHillenbrand et al., 2003). 2239 ¢ F2
W =T McMurdo Sound)olA HEZEC] digh



A Ay} @A tHe.g. Ehrmann et al., 2005;
Giorgetti ef al., 2009; Frank and Ehrmann, 2010).
o] A9 ~HEl|EQ} defo|ETL -AIgH Yt
O|Ex =T ] B A ZRIqto] F9 7]
Ax|Q] uko], ~ulElo|EE WHE ST
£ 71¥A 2 23K (Frank and Ehrmann, 2010).

7|5t mE 22 HAke] Way SE 9
% A8 9 13y W3 d7ES gEE 2
2319 &S A A=A EAE A
o] A= v mnlsit). B3] EA =9 7dAE
FAshs HEJE ASE 228 UEE S
o] Mm% skt FHFT AFHoE Wy
R, HF5eY tHE A 9 gisAHEA Y] HE
BE A g B AAolt mEbA oW
ATl E B228e & tiEAHEAA F53
ol HEFE A HstE 3 22 WY A
23} SEof| o3t thEAHS EAE SAF 714
2 Wstg B8t g

2230l Wslo 3k A o2 HFaHo| F
oA IR, o 70
4 e =3 §r} o B2, F4lo] o
%0 g ksl ZlojA = 538t B33k 2§ o)
YEPdTHFig. 1; Anderson et al, 1984; Langone
et al., 1998). 23 thF5-2 Hvt T4 500 m
oltf, Ho] 4L 9F 300 mo|aL A= 500 m ©]
4] 7418 ZH=tH(Frigani et al., 2003). 22-3)¢]
i EAPH= E=APE FAntarctic Slope Current)
7} E50NA MEor s =AM (Antarctic
Slope Front)©] $*|$tCh(Jacobs, 1991; Orsi and
Wiederwohl, 2009). o] ZAdo|x ZAZF(Ross
Gyre)g W2l 524 12-1%99 =3 FH(Cir-
cumpolar Deep Water)7} th&5- EAs}= A&
o] d=EZ(Antarctic Surface Water)9t TF
A EFETHOrsi ef al., 1995, 1999).

Z23)1¢] 3 (Pennell)-°] A H(Iselin) & 52
A S EAES] FH RS14-C2 (75°00 S,
173°55W, =41 1757 m)ollA] 2014 d XXIX PNRA
G AKRosslope 1) &% FEHI(RS14-GC2,
o] 441 ecm)E AFH3AhFig. 1). o HAHE
W20 E(ice-rafted debris : IRD)S {FH 20
23Fekal AN FE Rl YA AEA HE
UTE Fojo] FRE B AME o
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I Qlom SRR JHHA FEA EE Mo E ¥
s, HsHgo] T BH ZAlo] Upepdtt

Az thaet = 4L olgejol 5y A
T2 8 @ 3MATA(INGV, Istituto Nazionale
di Geofisica e Vulcanologia)lAl =AU} F
2 50| RS14-GC2°l4 BartingtonAe] MS2C thAt
24715 °]83ld 1 em HHo2 AR Uizt
S(low-field magnetic susceptibility)S g3}t
YEEAE HAE Alge Hsris AE 53l
718 AASIL 2 mm AE A3 =Y 1
FHEES EEsITE MalvernAHe] Mastersizer©ll
A Laser& AH&-8t 2 mm olste] A A7E
SAsAT. A& =718 72 Friedman and
Sanders (1978)9] 7] ©]83l91, Y& ®F=
Folk and Ward (1957)¢] 4] o] &3}t

TH 0] RS14-GC2904 1671 HA=2] HEZ
EAsIATE 12% ikslraTE o] 8aty
= W f71E€ AAT F, 63 um AE A
st FAAAS T3 A HAES ZEEA
- E2 63 pm ok dAtel AR 2% #
algon, sodium hexametaphosphate) &< 50 mL
Yy Z7F5E 500 mL7MA] AL & Stoke’s
lawg ©]83ld 2 um ©|3te] YAE FZ3HAT
F28 A= dAEYVIE FFAZ F, Stokke
and Carson (1973)¢] WH< we} &gfol= =g
2 Yol 8kA =Esl= WSl “smear on slide”
Ao s W ARE AR 5 7] FolA &
dAdzstdoh dxd setol=et HEY 60Tl
A 2417 B3 old =] Z(Ethylene glycol) #]
ge stol=s ANt XA 3HEA7
(Siemens/Brucker D5005)% ©]-83f] EA43t &
AEFES 5780 w54 ks SAsATh
XA IHENS 3 sl 9P (CuKa =
1.5406 A)S AM&3lad 35 mA, 40 kV 71 o}
oA EAEEle 1.0°, FEEEL 0.6°2 3~30° 20
HLE EA AT

HAEZJES A4S Addx Sefo|=s) gl
=22 F A ggpol=9 XA IJERAE Aol
Al 17 Ag] 93E 2~HEIE, 10 A9 735 ¥
golE T1gla 7 A9 FIE SYA+TIEE o]
Eg gQletal A7be] WAS ik 939 ¥
22 vled(base line) AollAl 3a9] ¢ & AA
< oJolx AAg 7, FHA(Digitizing Area-liner
MT-10S, + 0.1%)5 AH&3te Altstdlth 3=
HA ol YA 7ha*|(weighting factor; Z~HE}O]

oo tm o
X o

s 2



B 22d wd-oldd B F& tFAR] s0] RS14-GC29| HEREY 71dA AT

Table 1. AMS "“C dating of core RS14-GC2

AMS "C measured age

*LCO corrected AMS

calibrated AMS

Depth (cm) (yr BP) error (+) HC age (yr BP) HC age (yr BP) error (+)
0-1 9320 50 6145 5729 134
16-17 16660 140 13485 14349 343
48-49 26640 240 23465 26518 340
*Local Contamination Offset.
E 1, dElolE 4, 544 7k yolE9] § 2) MS sand (%)
= %6]'0:] Z‘IL 5’6]'%9] -J—J-‘Pr‘é_]_‘ -‘ﬂf’_ 70]'5_ i]’%‘ _Hi_76] . 0 30 60 9 1201500 10 20 3 404:_57ka

399 th(Biscaye, 1965). 7F&EUo|EQ} U4 9
H&S Addzd sgfol=d XA JdEM=
FollAl FhEElUeolES] 3,58 A 939} HU A9
3.54 A v]=9] WA vlE FejA ALtE AT

FAES duiv Ha HAEY R A"
49| WA ©AE FEU14:7](Accelerator mass
spectrometry, AMS)E ©|-&-3t =783} THTable
). AMS HAMY gadd 3L s $2& 5
FAT4(Woods Hole Oceanographic Institute)2]
NOSANS A@A} FYE opgd m|=7|dn| =0y
8l3(Adam Mickiewicz University in Poznan)2|
2 A A AP A FPEAT 53
AMS A Badddls et 2 AR 1A
Stk E=8le] A EINreservoir effect)l]
3= 1.1 + 0.12 kaZ HFxFojo] HAFRel o
djol| A WiThHall et al., 2010). o= }E 7]
Eoll gt 2 wEo] Uehhs A93Q oF B
J%k(Local Contamination Offset, LCO)S 13}
7] W&o thHillebrandt et al., 2009).

2 I

Fig. 2= 3] RS14-GC20IA EX¥ thz-&3}
=g Ak geF Wsks ook oAk kg
ARl otk Asta o] HAHoE 349
HAEANA = Bl dAT ghe HolA|uh ¥
20 HAEo] Uehbe 30 4 65 cmollA]
Aad o]F 50 cmolA THA sty =
RS14-GC2 = dAte] g wishk= tha&o] ¥
sto}b o FAFSHCH(Fig. 2). 12t 3o /ol
A OiAEE AT 2 S A& FUts)
© ZA%o] Uehdth o] M tiaEd e
JAre] ol AT TRl = 3A ] AP
B o|EF T AEH o|EFo| A5 Y

-=—14.3ka
=—26.5ka
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Fig. 2. Core photograph and downcore variation of
magnetic susceptibility (MS) and sand content with
AMS "C dating of core RS14-GC2. The AMS "C
date is fairly high at the core-top because of old
carbon, although core-top is preserved well.

ua, tibe 28 Ak sheke] Wskele 1t
2 gre 7o) A AEA o]EZ0 8 FAHAT
0] RS14-GC29] HEFE e delolEV}
61.8~76.7%% 7} SAEH, T o] 157~
21.3%, 7F&EUo)ETL 3.6~15.4%, 2~HEo]ET}
0.9~5.1%2] A2 e THFig. 3). o] A4
02 B FES AAEHe A FHAHE 1A
Ag}olE FHFe Hit 754%= HluF & e
HolA|nk 2 ZA Bl E FIhollA it 63.7%
2 glefo] yrolxit), Wbl ~wElo|ES} 718
Lol E ke 3 HHE F3hollA 22 1.9%%
53%2 S JERAIT, e 24 EAHE 73t
NAE 3.2%T 14.0%2.2 FeFo] Zvlsic) =
A ghEFe Fojo] ARolA Tk ATE Ko

ook



smectite (%) illite (%)

6 60 65
[ N

- dlz=g A

kaolinite (%) chlorite (%)

70 75 80 0 5 10 15 20 10 15 20 25

1 1 1 1 1 5.7ka

—<=—14.3ka
-=—26.5ka

200

250

Depth (cm)

300

350

400

450

Fig. 3. Downcore variation of clay mineral compositions (smectite, illite, kaolinite and chlorite) with AMS "C

dates of core RS14-GC2.

ARE T2 HEZFESY T vls) dAzHe=
A 3H(17.8%)S ARSI

E 9|

njx|2t Yyl 0|% gAYl ¥

i

x|t WEly] o]F 23 tjE5e HZHzE
9 B3 Wl W d7Es S8l Hlud &
B E QT Anderson et al., 1984, 2002; Licht et
al., 1999; Frigani et al., 2003; Howat et al.,
2003; Salvi et al., 2006). 223 5504 &2
g WEE Yo=Y FoT 20l §4 2
2Hate] W ot S We]
S tHE27HA A% 9 dhgste] #A ] E A
AR TR HATS AASA Lur 2 AR A
20ck, Wste] we] @ POz 223 o)
Fe riFRe) S0l 0 2e 591 A9
TZE BItKFig. 1). YRtz ez Wslr] gt &
23 WAl i thFEole HAHOE tholof
9 Ebo] E(diamictite)7} FAAET, §rgol] 23|
Bao] Bk JEE( 7} Qai7A 3FEH |
Zbel o3 B2 W dEoe] HHHET W] o
%o HHE to|ojuEelo|EE thAkgo] At
o8 e Ao] EAol1 HERE] A (boulder)®]
QA7E Haelgls] mEel Bigo] ulS Baksich

(Licht et al., 1999).

7157} 2ddiAlE $17]
I iEEel Wl 450
¢I(groudning line)2] HFZ ol A A Fo} A&
o o3k HAzrgo] FAlSHA dojdtt. 712e] A
At WA B8 dEgesE WY &
A giEEole thd Ee AEAER o] &
= o s Wstdn. 7] ¢ 226 o
o]

—

Fok Wabh FE3
2y

Of

Ie)
A 22 gAE-S Holy, E3 HJ%j
AEo] X3 e ko] Wl oH, %
2zt 2 YAk kol
50% °l/dl 7= ARt Licht e al., 1999).
o] Al7lele §HWFY A& Al o3t B4
et ol& s Y71
A EHE Alold] AZo] BAEE A4E ATt
(Licht et al., 1996; Domack et al., 1999). T2
228 hEFS T2 AFA s AP &
Hoj| 2]3 F3ll(open marine) FHFOZ Wt ®
Sallae] A A ofEshH, Wae of
Holle= gl 93] 358 AHE E2Eo] g
ZEth(Licht et al, 1999). 223 tlE52 A4
HAEL W] e 7)Y HAERG tiA}
go] wtom Y= HAHOE HE At FE
o] F1 WEHHE FFE LA THLicht ef al.,
1999; Salvi et al., 2006).
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oA Wetr] st gl 3 FEH
Ewo] EFT B2 4 HYEE d55wd
FAHE el 2" & ARl os oAb
9] 3}HE o] FHTH(Larter and Barker, 1991).
o] A A thEANH H=o] A, o] F
£¢ ue} Yol =Y e} 29 YAt o
Hk olgt 29 Agow oM e e
ol A 800 km o] "ozl AsfollA= =l 9
27y 23E HolFE7t EAE At Anderson et
al., 1986). Wsl7]e} TH7] 5k S48t A &
2] Wikl ofste] oAb WEadEe] B
o] ¥xtE I EAHEY: 53], 7] 7|23 o
THY F43% Ao E Wkt &t o
o] wiiEel WAEESY Fgol Ikt
(Grobe and Mackensen, 1992). ®W3}7} 3 3}17]
AZFHE, tl&a3 rRRZIAZ diEAC E A=
7193 §471do] £ A == vl
o HAEo| HAH7] AZgcHBarker et al,
1999). &gk 117 st thEAE e HAES
ARtH o g FA|ofA Ho|AFE gojx|y, 5%
77E AR ARl 258 LA
S7FE Qe e, T2 dAEe] =
AstA SVt Ade]l EIEUTHGrobe and
Mackensen, 1992; Ceccaroni et al., 1998).

0] RS14-GC2olA thAt&a = dAke]
F2 65 cm®| sHE 34 B Eo] Yehes 73t
AN HH o2 =4 UYEPdThFig. 2). o183 =
& A 2y e Sk 34 HAEo] i
SoTolut thEAFAS] Aol A g A B
3 FHEASS AN AoE sjAdn. =
Zo] 65 cmollA 46 cm AlololA] tiAbEd} =
ool g4 Hrashe A o] WAHT o
F4e] tsealA FEst WHE
3 ZolEm, tiEAEY U =
o] FFH] A wE
6 om A¥-o] 2] E2 o]
Hoz gl B Y=
+ Al"stKFig. 2). o] H3FolA A& =
& WA FFY| S HAEEY S e ¥
AEAEC] AGFE s disAde] AEAH
Zo g sMH) o] 71t EH =0 A ©aE
A2 A7t oF 14 ka2 B4 Y= AL o
3k o] 7]olgltiTable 1). o FHH1
cm)®] WA BAaFdA AE 5.7 ka2 53
HhFig. 2). ©133 2 ddle A @259

loff o N & 9 o4
HUrEiOH
2t o
W_L)f'_.o‘?‘_,_o.
021:[41
LN
A,
i)
-r‘-bm'ln

k9
™

T

r
1y
r_}l_z

rlo

mO

rE

a1

da& Ao} S AHEEE AR et
oheFet A w8kl o3 AAskE ©AE 2 e}
7] w&Eo|thAndrews et al., 1999; Domack et al.,
1999; Licht and Andrews, 2002). °]& =3l
Al BEE YREHQl ddolr d=sl] Y
o] B2 FojoA SAHE Fo] HAFH dAdi2~6
ka)$} 2 Aol7F §lth(Licht et al, 1996; Pudsey
et al., 1994; Salvi et al., 2006; Hall et al., 2010).
0] RS14-GC29 9] 24 HA= 7302 3t
711 @A B EE A= o] s 3
HHE2 Wariet $97)9 HAE sdEe=
ZoF2 Aot Jgla e 2 o] |
A E91E7] A= 65 ecmollA 46 cm7HA]
oluts SH7| EHEE 3fAHET. o] FHaHe
oAl Yehbe 24 g -4E52 Ad vkt W]
ojde] 7] EAHER oA AlE o]
T HolA AHed A ofHr

atx e sto| ol HEHE 7IAEX 9 #Hat

HF HAES Tk HEZE oA 2HE
olEx= AN 719 B AF VI-oR T
o AAF 7] ~HE|EE sk 948
T WA A8 93] wHEo]ZTtHChamley,
1989; Hillier, 1995). <& £ Aol doju}
v sHHrEu siehe) s1ehA WA A8 (halmy-
rolysis)©] 22 7)€ ~HE|EE A=
M 83 Aoz dHA|I JtiChamley,
1989; Robert and Chamley, 1991). ¥l 224
2HElO|EE URHA O & wpiEstal FaskAY A}
I AZS 738N THRelE B s
o 3}ekz F3lol|l sl F=E AJAdFThEhrmann,
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