AR, H40H, X55, 605-622, 2007
Econ. Environ. Geol., 40(5), 605-622, 2007

SEEX| #45F M| EIMEC R7I2 7| ¥ XEEN Ex
X E! - gys . RER! - O|YFE! - 2XYB! - HEYXI! - HEH
A IARATY AHAAALATE, IR AH71eAT, Wesm A7eRER

Origin of Organic Matter and Geochemical Variation of Upper
Quaternary Sediments from the Ulleung Basin
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Elemental, Rock-Eval pyrolysis and isotopic analysis of the core sediments from the northwestern and eastern
Ulleung Basin of the East were carried out to identify their geochemical characteristics, spatial and vertical varia-
tion and origin of organic matter in Upper Quaternary sediments from the northwestern and eastern Ulleung Basin
of the East Sea. TOC, TN and TS did not show spatial variation between the sampling locations whereas they
showed systematic vertical variation associated with MIS stages related to the sea-level change of the East Sea. It is
suggested that these past changes of sea-level influenced the sedimentary depositional environments and/or diagene-
sis which resulted the patterns observed in this study. Based on the results of TOC/N, TS/TOC, 813C0rg and 8]5N(Jrg
analysis, organic matters in the study area appears to be predominantly originated from the marine algae rather than
land plant and deposited under normal marine oxic condition during MIS I and MIS T period, and under euxinic/
anoxic condition during MIS II period. TOC/N, 613C0rg and ?SISNOrg have a relatively constant value irrespective of
MIS stages, implying that the organic matter source does not change by the sea-level fluctuations. However, the
results of Rock-Eval pyrolysis indicates that the organic matter is in immature stage and originated from land-plant
(Type III), locating in the immature stage land plant (Type III). Similar differences were reported from other areas
such as the Atlantic Ocean, Iberia Abyssal Plain, Mediterranean Sea, suggesting that Rock-Eval method does not
exactly reflect the characteristic of immature organic matters. Accordingly, the application of Rock-Eval pyrolysis
for delineating the source of immature organic matters should be approached with caution and all other geochemi-
cal proxies should be considered altogether at the same time.

Key words : Quaternary, Organic matter, Marine algae, Geochemical proxies, Ulleung Basin.
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Fig. 1. a) Major physiographic features of the East Sea. b) Location of the eight piston cores in the Ulleung Basin.
Bathymetry in meters (UIG: Ulleung Interplain Gap; revised from Park et al., 2005b and Kim et al., 2007).

Table 1. Location of the piston cores from the Ulleung Basin, East Sea.

Core Latitude Longitude Dez,vt;tez'm) Seﬁfrrtlr;‘tle?m)
01GHP-05 37°14. 56' N 130°47. 17" E 2,170 7.35
01GHP-06 37°09. 03' N 130°31. 53' E 2,174 7.55
01GHP-07 37°03. 02' N 130°14. 55' E 2,154 7.32
03GHP-01 36°12. 92' N 131°14. 46' E 1,838 5.52
03GHP-02 36°37. 24' N 131°37. 94' E 1,876 5.22
03GHP-03 36°51. 17" N 131°26. 01' E 2,040 5.44
03GHP-04 37°09. 08' N 131°26. 66' E 2,179 7.34
03GHP-05 37°18. 12' N 131°14. 53' E 1,197 5.36
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A Bagos ARsE ¢ glon, a3 FooA A

01GHP.07 01GHP-05 01GHP-05 03GHP-01 B63GHP-02 03GHP-83 03GHP.05

Depth (mbsf)

SRR 7L vapititayer

AL Ash iayer

§ LM Laminated mud

B SLM: Sighlly laminated mud
BM: Bioturbated mud

HM: Homogeneous mugd

MC: Mudwith cracks

CM: Grass- bedded, taminated mud

[3ras] S8 Slightly uminatedsand

SM: Stumped mud

SI: Slumped interval corsisting of mudz and sands
[T Hs6:inweal used tor head-space gas anaysis

Fig. 2. Description of the cores, and inferred stratigraphy correlation based on tephra and DLM (dark laminated mud) layers
and 14C absolute ages. U-Oki=Ulleung-Oki tephra layer, U-Ym = Ulleung-Yamato tephra layer, AT=Aira-Tanzawa tephra
layer, mbsf=meters below seafloor.
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Table 2. Summarized results of elemental, Rock-Eval pyrolysis, 813Corg and Slstg analysis in the piston core sediments

from the Ulleung Basin, East Sea.

lem Core  )GHP-05 0IGHP-06 0IGHP-07 03GHP-01 03GHP-02 03GHP-03 03GHP-04 03GHP-05
TC (%) Range 030497 075410 1.88-7.87 152692 006~7.10 0.07~582 0.04~750 0.90~6.09
Mean 1.70 2.19 275 2.59 3.02 2.58 237 3.65

.TOC ) Range 0.104.10 040~320 020~330 010~420 003~4.96 0.01~509 0.02~391 0.56~4.16
Mean 126 149 1.56 2.16 1.9 1.80 173 2.39

TN' (wt %;—iahge' 001040 0.07-035 0.02-040 002~045 001005 0.00~054 0.00~0.40 0.08~0.45
Mean 0.15 0.18 0.18 0.21 0.21 0.21 0.20 0.20

TS (wi%) Range 0.09209 0.I5-2.14 004~1.89 0.19-30 022~220 0.18~2.35 0.16~2.27 0.07~1.46
Mean 093 1.08 1.16 1.97 1.14 1.10 1.06 0.90

S, Range 005794 027-569 0.11~6.58 087-946 000~10.01 0.00-9.74 0.03~8.74 0.55~8.35
(mgHC/gRock)  Mean 1.57 2.06 240 297 3.43 278 2.70 4.80
' HI  Range 7-213 80~223  13~223  89~226  79~238 42459 37409  98~293
(mgHC/gTOC)  Mean 112 131 145 149 159 142 140 195

T Tor Range  163~364  161~326  155~283  50~464  104~234  43~387  78~458  102~198
(mgCO,/gTOC)  Mean 209 200 199 174 166 147 151 145
T €C) Range 309423 309~423  311~423 403~418 314~415 314~426 329-419 379 ~441
max Mean 407 411 419 411 409 399 39 419

o Cm;(%)' Range -23.5~203 -24.6~20.6 -23.6~20.6 - 2229215 22.7~212 - 225~212
Mean 223 221 24 - 222 -21.8 - 21.9

s o . Range 2952 28~70 31~47 - 58~104 5.7~104 - 84~1038
8 Norg %) Mean 44 42 4.1 - 7.1 7.8 - 9.3

* - : not analyzed.
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Fig. 3. Profiles of TOC, CaCOs, TN, and TS contents for cores a) 01GHP-05, b) 01GHP-06, ¢) 01GHP-07, d) 03GHP-01, ¢)
03GHP-02, f) 03GHP-03, g) 03GHP-04, and h) 03GHP-05.
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52. £§7|EtA/E ATOC/N)
Z2H712/A28(TOC/N) e F71A9] Fa%

3E X 613
TALA F S vF il wet grol Wt
3}, Atz oz FEo] AR vld il &
71 wj&o] TOC/N= 4210} 5Eo] JuFo=z ¥
£ & zeokMiller, 1977). 2822 TOCNE
R71ES 719E e 38 AARE B
A ol gET). &Y B ArAzel oFd a4
ZF 7149 71E TOC/N— 4914 109] HEE 7}
Aw &4 AE 7|9 {7152 2020 &2 TOCN
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449 TOCS TN §Hg o83l A+ FHoj9
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FojolA = 88+13, 03GHP-01 ZojlA= 89+
0.8, 03GHP-02 ojoliAE 9.3+ 1.3, 03GHP-03 =]
dME 83+14, 03GHP-04 FojolA= 8.4+1.24,
03GHP-05 FojolMe 86+1.19) #& Zzh zh=rt
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A% TOCEHo] %2 HA A TOCNS A9
93ke wz] 2+=T}H(Njjenhuis and de Lange, 2000;
Calvert, 2004). F718He] d3ke AA3I A4,
TOC vs. TN =85 238l 71&7]18 B TOC/
NopZ, TN S| A8 & #7114 aNpep) TFEE
ol&3tc}. Fig. 69l &3t 77124 FHke 01GHP05
9} 01GHP-06 ZojolMe 0.03 wt%, 03GHPO1 o
o4& 0.01wtd, 03GHP-02, 03GHP-033} 03GHP-04
FoldlXE 0.05wt%, 03GHP-05 Zojold & 0.06
wt%ol3l, i TOCN, 2 01GHPO5 Zoldd e
10.1, 01GHP-06 ZojollA= 9.9, 01GHP-07 Fojoj
A 79, 3GHP-01 Zojolde 9.1, 03GHP02 Fo
HE 123, 03GHP:03 ZojoAME 113, 03GHPO4
FooAE 114, 03GHP-05 ZololME 10.90It}. ¥
£ 37 TOCN,°l TOC/NETE °F+ =A% TN
TN Nipory TF0] 22 8L ZAE7] df &
Bt TOCNyg G £58A R718E°] 84 A=
7195hs S 27 719 AEIte g AR
t}. oM AFFo|ME TOCNZF $823] #71%
9] 719 & wkg gt

TOC/NS HAQ] ¥l §7184 $4788 vt
gtk Axr) F71EEE TOCNe] F7kske AL

Z

ol

A7t SR H| EAg o &AdxRgoht mAEo]
FAFE ko) o AREN ke AL AL
(Miiller, 1977; Patience et al, 1990), TOC/Ne] 4
Tof| met Al AL f71E0] FalEwA uHE
ofell oja Yz} AaEe] HrEHUE AL At
(Thornton and McManus, 1994). A%el @&} TOC/N
o] HE} WS AHEY R eE BE Ao
A H)a3 TOCNe| dstAY wsbyt 719 fitkFig.
7). olgd A= fi7lehe} Advt sjAHe) W7t
o] Hag o UG LR X282 Wt A
< 9mgltiHenrichs and Farrington, 1987). 24}
Aol W TOCNS A3 AHEd, EXq7R &5
A F{(01GHP-05, 01GHP-06 01GHP07 o)
9 5 £5EX oY 03GHP-029F 03GHP-03214
MIS 1 717} gkl =7} F71stwiA TOON ztol 7
3 ARFEE>0.80) 7HHEA FT7H8IEL MIS 1 8o
M Hd dAg H~9% 7R e BeItkFg.
7). ol Ahs FHof AR M vAE &3l o) &
47} ®sll=o] TOON #tol F71%k AL 2 Aled.
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< EE] 3 ARt HEEHAA T A HAHE &
o] o] A= A7IEY 7|¥E 3= A8
A THEspitalié et al, 1977; Meyers et al., 1996).
Aoz FEI Wl i BHE 8 AF
(pyrolysis parameter)?] HI®t OIF ©183F =¥ van
Krevelen £%¢} S,9F TOC S8 A58 f7]82
B(Tpe) I, I, M2 = & AckEspitalié e al,
1985; Langford and Blanc-Valleron, 1990). ¥utd oz
Bl e 347199 f718elx, ey 8 I Zbzt
A B 84 7192 f7)1Eo|tH(Espitalié ef al,, 1985).

FEN S HAEl- A2 Fo] EZEe] HIS OIF
A% van Krevelen £X| =A8Pa, e &
718E°) B9 I 23} =20l $JAgch(Fig. 8). ol
o A= OiRE £88A f71EEC] A =7 7
Augs §A e 719YS AXEH, 718 A7
AR 393 435 BoFcH(Park ef al., 2005b;
Kim et al., 2007). % Rock-Evalel ¢ja] £

AAE o83l S, vs. TOC =X FE TAISHH, Spot
TOCE 7% #38AE 7KHE>083), 71&71=

1.98~2539 HHE 7IxItkFig. 8). oldd Ade &
7180} &F 20~25%2] FEs)7} 7Hsd gErAs
3l 9low, He HI grol 198~253 mgHC/gTOC
o] B9E 72 ok AS ovlgit). Langford and
Blanc-Valleron(1990)*1 <}ata eld(Type) Il F7182
52 gEs)o) o8l 15~30 wt%e] eslris 3=

8l7) W, BAE Aol olsn A Fo] | §
g f718E50] Bl Mol 94Xt o9 2 4

= £39 van Krevelen X9 X3 4742 W
oZth. W&tA Rock-Eval @84 Aol 08 &35
A FIEEL A 2F 71QETE §4 AE /19
o} SAlsI & & QU

54. /7|8 & s S

54.1 f71& 94 F9d4H]

Hedges and van Geen(1982)2] i) &J3ld &
7159] gt FAUSHGFC,p 7t 497Gl o5
SIAITE, WElehE 9o] 2%0lol A FHUAH]
("Nt TOONETHE iz og Hgaty] wjEd,
H4E W #7189 49 2 4 714E PEEe &
23 2348t A A A1 Dean ¢ al, 1986; Thornton
and McManus, 1994) #7129 g4 FUiy]|
BBCope R71E 7193 FPA) 9T F8FE
(fractionation)2- Wrd3} oA, Calvin(Cy) B3HA
4L w2 e 4 AEELS 7] F9 o
deleta B4 9L EOHEPC,=-8%0 PDB;
Keeling et al., 1995)2t} -20%0 PDB -2 < 7}t
Ao, Hatch-Slack(C,) 7422 W& o}dt] All} A
Ao GF AEe] ga FHULME U7 9 o4t
sleka B4 EYUAMRT} 7%, PDB A e
7HtHLamb et al., 2006). WA 7] 2 oliks}
SAERE C; FEE 7= oF AHE AUIEE
9] B4 FHUAv] =] HEEE -27%0 PDB
(89): -32~-21%0 PDB; Deines, 1980)°13 C, %
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o] Faghe o= -14%0 PDB(ES: -17~-9%o0
PDB; Deines, 1980)c]t}. HbHd| 813C0rg el 0%o
PDBR al4e] &&% e o83l s =7
S o3 4" f7EEL -22~-20% PDB
(Jasper and Gagosian, 1990; Meyers, 1994)8 7}4]
At ZeER 84 AEES Y 2REIAE A
E UE g 71 o AFHSE 7% PDBY
8BCog el A7t WAEIY, R71EY) 1Y 2 &R
HES AT ¢ UAtkPrahl of ol, 1994). ¥4H
F7189] v UL BBCopis HRE At
718 ol Adglel A AT IS BAFT 9]
o, §71& gt JAaAt <Fslth(Figs. 5 and
9). olelg A= fV1E w4 FHLML f1E
FZol ool FFL WA Wk AT W] g
gol #4712 7190] YHTE AL Ju@Y, B4
g 7189 w©A FY9aH|9 TOCNY £X8 ©
25lE (Fig. 9), F-29] R7I1EE0] 34 =/ 714

el AAETE. wEb Fa EFEA A A A

T3 W 718 7192 RIS B FHdaM
sl §4 A 719RtE 4 27 71de] A

B3 SEEA NN ENE fU1EY ¥4 B
He dE 2 Faollr #4948 2159} kel
HoErh Minoura et al(1997)2 #7189 &4
914 B4 A3el TOCON H[E 0|83k MIS
717 T &4 719 f1E0] HA /4718 5%
AL Bt o2l S S YE & 3
TYUT AZIeIA Y f71E 719 Zo tld 99
3l §§ HEsd A7rt etk

s14

o

it = ot

4 Lo

54.2. F718 A FA4YEE" N,y

F7182] A2 FAYHE £F A2F0A {71
9 719 3 4748 ke AR AMEE
& AUt} (Peters ef al, 1978; Sweeney and Kaplan,



STEA GF AP HHEe w71 R ASEE X 617

1980). v og 4 A& 7|9 f71EEY E4
LT 5~18%02 HHE 7 Qlos Bt
W WFHOZ 3% 0l B 71D FUIEES F
4 UL Hagk A7t 7~10%2] BHE 7t
AcH(Peters et al., 1978; Schoeninger and DeNiro,
1984). ¥=3+ Nakanishi and Minagawa(2003)= &3
EAo)X Y AR #71ES(particular organic matter;
POC)Y] FA EL4a87T 4.2~51%2 BHE 7A
I Qlvkr BaEedoh, B9 9 Zo| W frlEe]
AL FHLANE Fo EA0A Bxd 4R lE
Ht} okt 22 3e Holw YA (Fig. 5), AA 4
T B39 A%ske ARIER 535 W 7189
AL FHL A dist Uyl Aol Aol gajgich
(Altabet and Fancois, 1994; Fischer et al, 1998). w}
A EAE f71E 24 ST 53 {718
4 AE 7IeEge s 27 714l $AM8ite A
& AAFIY

AE /7189 A4 s9dhele 37U &
Zpo)E HelEr), BEME Aa Fodine] Az
W B8 SEEA(03GHP 2oy} EAE 58X
(01GHP o)l Bla] &2 7 HAFTHEg 5). &
S EEEAME A 2~3mellN AL T
HAM7E HAZE 7R 2~3m 3RO E FRFH
o8 gadhs A ke v BAR £5RA
M Axe we} viwa A 3hE zheth oHd
Ade £5EA TF9 BARAA el e,
AFE B8 e S B 7de F4 THe
Z Bl 2ol o3k o FAHL 5 o] REo
M= 2oh Age d57F e st

Lo

55. 7718 714 M F&= Y

F71E9] 7192 3719980 A3t Rock-Eval €
A Ais 5o ] #7180 $4 2lE 719 (Tipe
me] Alslths A48 Ak o#d 43 ge
X 8}8FA 2R TOON, 813C0,g3} 815N0r(°] Aol
$4 A8 71980 B 2F 7190 $AETE 2
ol o9 AhitEl AE B}, ole) fAlElL A
= olWFoe} MslH 9 (Cagatay ef al., 2001), A5 &
A FMeyers ef al., 1996), X53l (Bottcher ef al,
200301X BaEHAOH, F7159] 719E FHEERE
ol &gk A AFHE ANAE Alels] EUAE 3
ZFE0] SIAHLRE A Al = HH § 743 3]
zhgont &4zl o8 FaAeHD7E sk
A2AFO07F F71st A=A o2 {71850 BY

me E4g 72 sed Jdor Eags ok 2
A7 G F71E 71900 tig Rsks AAAE 7H
o) Aol i3k Yo e 7)1EY ATAS Q) 7
e 2 9o Rock-Eval 24A1Y §71859] 7]
2 ¥ ¥(matrix effect)= Le]3te{oF FTHEspitalié ef
al., 1980, 1984; Katz, 1983; Dembicki, 1992). &
A4 S,2F TOCE o83t EAIE S, vs. TOC =X
oA X&el EHZHTOCK] 0459414 0.632 HHAS
7R Yt} ol GES| el fr1EEC] Tt
Ve TOC FHoz, dukrgoz 7| AGae] o3 S,
30 7lojeiR] e f71EEY gl welA b
A< A AXF 7185 e Rock-Eval £
Ade o 7R 245 98 vds WA f1E
o] BEAL ANE HgsA] Reke Rog FHH
w &, Rock-Eval B43} 4 Al Fe)7} Fasiy
o2 x5kt AR TOON, §¥C, 2t 8Nl
AHE EFHoZ o183 fVIE] 5L s}
ojof gtk wEhq T3 &5HA HAE U f71EE
% TOCN, 8"Cst 8Nyl Azl 23 %4 2
g 71920E 8 £F 7190 $Asithe dEol
g 4tk 5 Fo] HAE Ul fUIEL &
o duRez AFse A7 PYABIATE
(biomarker) £A41& A3l £ Aol A& AR
B2 £gF oz s, 3 H3E U 1E
719e] B} B8sA & f UL Aoz AlEH.

5.6. E|X&H

TS/TOCE /718 7145 53 A JAdg7de] A
AlA}Z o]-8e 4= tk(Berner and Raiswell, 1983,
1934). 84 7199 7152 i olo] He €@
o] BHH7] @il visl 1200 <8l %)
gkl 39 2h (sulfate reduction)or} FHALE A
3l7] ¢1gt 2RI BAE o] R JYA] Lk uf
2 4 7Y 718 TYTOCE Uxktdel 3%
HAEAcn W& 3k Bo|AT, A (euxinic) e F
AH(anoxic) B34 EHHE g HAENME
7180] 3] ARG o) ARE7] wFel Ut
Hel Y HHERY L TYTOCE zZet
(Berner and Raiswell, 1983, 1984; Berner, 1984).
T4E TSS9 TOC AEE ©]&3te TS vs. TOC
TR A, F ARE 71 A% ARRAN B
2HE)2] oFeth(Fig. 10). TS/TOCE MIS 717kl weh
ZpAE] ASEH, BAE SFEXAs MIS Fids
AurRl F 70l MISIMIPIA S AA) T A
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2 A3AEA AolA el YxI3ch(Fig. 10). ¥
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STEA AN A HHES] 4718 719 2 A B 619

Ao Mol Y5}k, MIS MelMe AA-gA
Artolol $1=etcHFig. 10). ol8ld TS/TOC A=
L f71ES0] gFEte s B HHHI

on, B8 SEEA M MIS II 717be] 718 Fikak

730192 MIS 1 717k} 71 4btart F53t 3g0)
ReL AAZI) o|HE Aihe 7S] AFREY 9
8 s W3l o8 #HE HH8AH A
(Oba et al., 1991, 1995; Tada et al, 1999; Bahk
et al, 2000, 2000). &} 03GHP-05 ZojdliAE
MIS IofiAl I 717 “g<tell B 87go] A ajdF 4t
& 3ol AXFAL glolA] thE Fofoh FEIg Ao
& HATH(Fig. 10).

AR 2 A BN e BRoN H7e
FNEEL 5 B HY o nAEd o 3
d R AMEEY] F3AHS)E AAtE H
A A% g S S F2S I o
g o2 A3 i BE PP Fa AR
o] wkggl & Qs FEI ol FHol EAldh
W H339 g8 F2o] MIS I8t ©] A ==
ik 749 MIS IelA o ®el AA4E 7HsA
o] Bt Werne ¢f al., 2003). AAE F-33d i
FEE0] MIS I 717 3= 01GHP-05 Fofe}
2.38~2.42 mbsf, 01GHP-06 Fo{2l 1.94~1.98, 2.04
~2.073% 2.17~2.20 mbsf, 01GHP-07 3o{¢] 2.65~
2.74 mbsf, 03GHP-01 Zol¢] 3.88~394 mbsf, 03GHP
049} 2.02~2.05 mbsf 72+)A FAHAUY,
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1. B8% W TOCS TN FYg A& Hoj,
£3RAY AFaAd mE 37A wske flev
AL Az ©E 45 ¥sE Hagd. &
TOCe TN e T3l sieo] 7HE wetd W)
QA MIS Il 7P w2 e 33, i) 7P
=9k 773719l MIS M 7P &2 e eth
e Wil ofs) gzt B3 Aele) A B Y
I agho] Wslsle] ¥ A w3 Wslsiit ot
2x TOCSH TNel 38 W} Fd2 &3l sld
sl WbE B ity Wl 71 Aes 4
Hrh.

2. 98= W TSt TOCS TNAH £58A9 ~
FAR e mWE FH HEE B9 F3 AN H
HE A= mE £ WsE BoErh TS §
ZFe sedo] 7P Wd MIS I 718 28 3t

AN

& Ro|n, sige] Fd MIS IelA W& 3k 7t
At} ol MIS II 717+ 53 37}t 7P Fida &
Ao YReE BAFT

3. B8 2FEX A TOCS TN o] MIS 7
7ol wiEh WsEIAT f71E719S MIS 7173l %
Bglo] BYZ 71U zh=t). &le] E4E oA
TOC/Ne] 4~109] ¥HE 7K 3lon, {718 &
A F994NE 246~-203% PDBY) w912 71X
I A HIE AL SHYAYE 2.8~10.8%02 W
A5 7R M, B3 &8RS f71EEC] MIS
717k BAGe] §4 AE ZdEge Y 25 7
deo] $Asths A RoEth oEy ol s A
= Minoura ef al. (1997)) L& = Fajon 24
3 A3 MIS O 717+ 52 4 2% 7Y §71&
o] FHIE T3l 5% B= 7IAATE At 4
w9 23 dB 2 FIoA AFg HHE
W f71EE 7ol ok ke dae) 90E
371 8| 5% 3 A7t dasih

4. §718 714& Al A ArR S s
U2l Rock-Eval &4 Ao oatd Fal &58A
FNESS 3= vs Al HAlsH, #7718
o] &4 4 7[99 8Y M= & A3sky zjA]
52l TOCNS} §71% g4 2 dd Fgdan|e
A#eh= Nk A BoFEn). o]t X|gE A
ARFE Alole] Aol olWjElolwin, MG ® A|F
3 Folld AAF AT Byt o)ek 72
A s g HHE W #71E14 Rock-
Evale] #7189 §4& AUz W3] Recke A
< ong}. webd S BHAE O uds gAY
718 EA€ Rock-Eval §EHE ofgste] F5E
Alele Fo7F 2738, e Asie AANAET G
A o= posie]o} gt}

=

O

A A

o) A7E FIAAAALTANA FPoT Gl
SR ARYS] “FAFFRGARA (ODPYS
AQALF AS] ThrsjoldlolE YA % A
Aedre) dBoR FHHAGUD AR AR =3
& 72 Wl I58) A Sl BAER =
AN FoUB ZA MBS AR B3R
AAGTAL DS WAP} 2] QAR
A=Y,
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