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Abstract

In the Chinhae Bay, Korea, sedimentation rates and sedimentary record of anthropogenic
metal loads were determined by “°Pb dating and heavy metal analysis of four sediment
cores.

The sedimentation rates varied from 0.16g/cn’/yr(3.1mn/yr) at Sta. C4, located within
narrow waterway to 0.24g/cn/yr(4.8mn/yr) at Sta. Cl, located in Haengam Bay.
Maximum contents of Mn, Zn, Cu and Cr were observed at Sta. C2 located near the
mouth of Masan Bay, while minimum contents were observed at Sta. C4. Mn/Fe ratios at
Sta. C2 and Sta. C4 showed gradually increasing and decreasing downward, respectively, in
the upper layer of sediment cores. This suggests that Mn may be diagenetically
redistributed in highly reduced environment. At Sta. C2, the concentrations of Zn and Cu
began to increase from 1920s by anthropogenic input and have been remarkablely
increasing since mid 1960s. At Sta. C3, located near Sungpo, anthropogenic input of these
two elements has also slightly increased after 1970s, However, pollution of these two
elements was not significant in Haengam Bay(Sta. C1) and Chiljun waterway(Sta. C4).
The pollution of Co, Ni and Cr was not remarkable in all core samples except surface
sediment of Sta. C2,

The total input of anthropogenic Zn and Cu since 1920s was estimated to be 28~792
ug/ent and 0~ 168ug/cn, respectively. Sta. C2 showed remarkablely higher values relative to
other stations: anthropogenic loads of Zn and Cu constituted 27% and 29% of the total
sedimentary inventories at the present day, respectively.

Fe, Ni, Cr and Co contents showed good correlation(r>0.8) with each other.
Anthropogenic Zn and Cu also showed a very good positive correlation(>0.9). However,
correlation between these two group of element was quite scattered, indicating different
sources and geochemical behaviors.

Key Words : sedimentation rate, anthropogenic load, diagenetically redistributed.
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Table 1. Concentrations of total ignition loss, py, and heavy metals in four sediment cores from the Chinhae

Bay(Unit: dry weight)

Depth Water TIL “%Ph Fe Mn Zn  Cr Cu Ni Co
(cm) Content(%) (%) (dpnvg) (%) (ppm) (ppm) (ppm) (ppm) (ppm) {(ppm)
Sta, Cl1
0~ 2 76.0 10.84 590%0.14 3.73 460 150 69 31 31 17
2~ 4 71.0 10.50 7.49%0.21 - - - - - - -
4~ 6 63.0 8.36 - 4.02 480 160 69 31 35 20
8~10 64.1 977 6.81+0.15 4.26 510 160 76 30 34 20
12~14 62.6 8.60 485+0.19 4.01 480 150 88 30 39 20
16~18 62.2 8.16 - 4.36 560 160 76 29 34 19
20~22 59.5 8.41 3.15%0.11 4.20 540 160 75 28 34 20
24~26 62.2 853 - 435 560 152 76 27 34 20
28~30 60.1 7.89 282*0.14 4.19 530 140 71 25 27 20
32~34 58.7 758 - 433 540 160 74 23 34 21
34~36 54.0 7.40 1.81+0.16 - - - - - - -
36~38 50.6 7.38 1.69£0.13 447 540 150 70 21 31 20
Sta. C2
0~ 2 776 16.28 11.15%£0.28 362 450 330 78 56 37 18
4~ 6 702 1652 898*+0.25 398 560 310 86 67 45 22
8~10 63.9 1375 6.35£0.21 332 550 210 69 41 31 19
12~14 62.2 13.19 - 3.30 570 140 52 31 26 17
14~16 62.0 12.90 3.76=0.10 - - - - - - -
16~18 610 11.78 - 3.39 750 150 63 32 30 19
20~22 62.2 10.18 - 352 690 170 65 34 31 19
22~24 62.0 11.30 272%0.10 - - - - - - -
24~26 57.1 11.04 - 3.49 720 160 62 33 30 19
28~30 60.7 10.62 - 353 780 120 65 24 30 12
32~34 53.1 9.98 1.44%0.12 3.48 646 130 53 25 23 15
Sta. C3
0~ 2 87.3 8.68 8.38%=0.29 2.88 340 150 50 31 28 14
2~ 4 84.0 8.20 9.20+0.23 - - - - - - -
4~ 6 76.3 7.93 - 3.46 470 150 60 37 31 17
6~ 8 74.0 7.90 9.38+0.30 - - - - - - -
8~10 724 834 - 352 460 120 60 28 30 17
12~14 68.1 832 8.83+0.23 341 460 100 57 26 31 17
16~18 64.2 6.80 - 3.50 450 120 64 27 34 19
18~20 61.0 8.00 58610.23 - - - - - - -
20~22 68.1 6.55 - 3.56 460 100 65 25 33 18
24~26 63.2 6.66 3.53+0.18 357 460 110 69 27 35 19
28~30 59.0 6.95 - 3.48 450 110 71 28 37 20
30~32 60.2 6.58 - 3.71 470 110 60 28 34 18
Sta. C4
0~ 2 59.3 16.78 9.78+0.26 2.73 680 100 39 23 20 14
4~ 6 58.4 11.99 11.08£0.27 3.03 660 100 45 24 23 16
8~10 58.8 9.49 5.49%0.20 3.17 700 100 47 24 23 16
12~14 54.2 11.01 - 3.05 640 100 43 24 23 16
16~18 53.1 10.12 2.99+0.17 3.15 510 90 47 20 24 16
20~22 51.9 10.25 - 3.11 560 90 44 20 23 16
24~26 51.2 9.75 1.73+0.14 314 490 90 46 20 24 16
26~28 537 10.64 - 3.08 560 100 50 22 26 17
30~32 53.2 10.23 - 3.10 570 100 50 21 26 17
32~34 48.8 9,89 1.35£0.12 3.31 550 100 53 23 27 18
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Fig. 2. Depth profiles of excess ““Pb(**Pb.) in 4
sediment cores of the Chinhae Bay.

Adute) 471 AN AHG HAE FHANE
% "phe] ¥TE Table 19] Yehhgon, =3
3 “PbyEoM ofn8Ed “Rad FEE W
21°pbexzk4 AAETRIE Fig. 20 JerAch
oltf, PRad] FEE Lee et al.(1983)0] vlAtuto]
A FAY 1.00dpm/gd] &3 Zoa AFIEL

_1%_



o o] Fe Uy ALEFHEF PRa¥Es Hl%
Tk Fig. 201A BE uhsh 2o, “Pbe s FEE
Aoz HAE EEFE A /M4 5311, 4o
7} ol wil AFFgFHoZ Zida Yot
a3u, A C28 ALY U A ) A=
% 5~13cm Hol7tA A9 FYF FEE HQY
T o)XY, AJEH B FRFAA “Pp, o] ¥
7t A dehde d48 dub dgrdeA
A%F  Uebdth(Matsumoto and  Yokota, 1978;
Hoshika and Shiozawa, 1984a, b, 1986, %3 7,
1994). o123 d4L HAHE A8E AHE G A
BEHEo AHHog EFHAY, 24 R 7
of g% B T, AN ES A3 uT E
= AY% 01"*—4 ojzagelut FAZYTA o
& HHEY AdRFo] EFE AL Hebd F A
o). ¥, °1 WEEE ol3te HoldM FAHY
of & 2xE AHE 10 HAEE S(/ynE
ofgfe] Aoz RE AT

In(A/A)

o714, ie “pbe ¥AAS 0.0312yr o)L,
Ze EEFHE Zoll(m), Acs HEE JEZFNA
o] 2P E(dpm/g), AE ol ZoA9] *Phe
F5(dpm/g)E YERATH SI402REH ALE E
A& e vlakgk QJ7%e AY C29F AT
A C49 2SS 27t 3lm/yr 2 34m/yrE A
gy, dgwdiel Y Cla AX g9 33 C3
M= 2z 48m/yr E 40m/yrE WA wWE
o, olHE, F2 B Y3 A C29 C4d
M EHHEE vnd =l AL 2RI AUHL
Z wzr] g Eojztn Aztdd =g, Ay
BAs&cE ofabuta SAatutol Aol 4.0~49m/yr
(Lee et al., 1988) ¥ sdutelA 2] 29~4.2mm/yr
(F 7, 1994)9} w3 FFo|u, ZH1994)0] #
obgh whatgh 9 AbdheA &4 Hug 55~6.8
mn/yr BohE =g

3 Mol M YAREDY A HEE(w)E

ofefel Ao g2 RE AtatAct
(1-9)os

w(g/cn/yr) = S{em/yr) x

AT HAE HAEEY TS 24 493

o714, St HALE, osv LAYAEDS] ¥
%E(g/cm) ¢~_ E]’—‘ii«] %—3% porosity)e] ™,
= Ao s
il=s 31?—1‘% L?lﬁlzﬁf«l FrEE 50~
90%(HT °F 60%) WA= sjdd £ HHE
olo] Wi} th4x 29, FFE dA 06~09(H
oF 08) HHZ BE5oA o AL o7t Hold
FE YA gadte S B W HF
% 5L 50~90%° ¥ (Table D= FAH
Y 52 HAE old e ti Y Aole YL
o, BES AW CA0N 54%2 M 2o, 33
C3dlA 70%= 7} =kou, AA Cla C2olM
T 62~63% Hxolth olAH, IApxd AT
A CadA FF&ol /M 2& AL & 3
Eo nlg duFdez YA HHEFo|7] Wil
gt AZEo o]gd #e Seto ‘—ﬂsﬂ 2 Osaka
o FYHoAM BEud HT P& 5B~-64%
(Matsumoto and Yokota, 1978 Hoshika and
Shiozawa, 1986)% 1t & ztolzt fidt. 1g
3, o] HHE “’*l 7“311‘?}5’—} vl AtE o

22 3 § FHES 1AYAS 9=
= AY %% 149. Azt webd, Asget g
Hgo) FAYUE 2 YFIFEL 72 250 2

082 7}2@3}&4, Asiurel 44 FHol e YA
A9 Az HHEL A4F 2D 016~02g/omfyr
BEER

p s}
o

32. 3% st Pl

o

19 HAE FAAEY dF FE5 A
55 Table 191 Yetiglon, A48 2+ 4+
9] xR 2 HFFE Table 2o Yepgith

TILY ¥TdsEe A C2¢ C4d4A4 110~
124%9 ¥9=2 AAH ClF C3MY 76~86%
Bt FE% ¥3, F5HYE A At

£74 94% Fed HAFEe A CloA
42%2 YrA 370 FAHMY 31~35% Btk o
A2 gon, 4 FHAAY FEHYE & 4%
of vl&] wj¢ Atk Mn#} Zn9 HaFr:e I
C2914 Z+Zt 635ppm 2 191ppmS 2 Y™ 374
AYoMe HWFEE 447~5%2ppm B 97~

l&

- 107 -



49 Fey -

4% - A

Table 2. Range and mean value of contents of trace metals for 4 sediment cores from the Chinhae Bay

Station C1 C2 C3 C4
] 74~108 10.0~ 165 66~87 95~ 168
TIL (%) (86+1.1) (12.4+23) (7.6%08) (11.0+2.2)
Fo (%) 37~45 33~40 2.9~37 27~33
(42%0.2) (35%02) (35%02) (31%0.1)
Mn (opm) 460~ 560 450~ 780 340 ~ 470 490~ 700
(520% 34) (635 + 103) (447 + 38) (592 + 69)
2o (opm) 140~ 160 120~ 330 100~ 150 90~ 100
(154%7) (191£73) (119 18) (97+5)
Cr (opm) 69~ 88 52~ 86 50~71 39~53
(74+5) (66 10) (62 6) (46 + 4)
Ca (oom) 21~31 24~ 67 25~37 20~ 24
(28+3) (38 14) (29+3) (22+2)
Ni (opm) 27~39 23~ 45 28~ 37 20~27
(33+3) (31 6) (33+3) (24 2)
Co (opm) 17~21 12~22 14~20 14~18
(20 1) (18+3) (181 2) (16+1)

Numerals in parentheses indicate mean value T standard deviation.

154ppm 2T %31, F=HHE 7HF 2o 44 A
HolA Cuo HAEEE 22~38ppme] HAE A
A Hol7t adA AA ¥ou, Mn B Zn#H v}
ANAZ B C2AA A w3, AH C49M 7t
A ¢e FEE BHAd W, Cr, Ni 2 Cod
HiessE 272t 46~74ppm, 24~33ppm 2 16~
20ppme] HWHZ HAHE zo|7t wjf- Fouf, A
Hog AA ClaAM 718 &3, AA C4olA 7+
vl 47 ARFT Hagego M%E 7MY W,
HAE&E7 A =Y AAFRY HH C4oM
Mng A3 FE4E& 94 hREo] MR *e ¥
& Holg AL oivix thE A wlF 4
Hog ZYA HAHEBo|I wFolztn Agdch
w3 opak A3%E AAH C29A Mn, Zn, Cud
e ML e A2 2E0] gol AYHUYYGE
ZAYAE wer}

A Aty 47 M dF FES 429
5 & vpibgbst A TH(Lee et al, 1988), 9%t
(¥t 7, 1994) B2 FZekwt, vhabwh SR,
1994)o| A 9] B35 59 vln(Table )& RH, v}
Arel B3 Mnd Zno] i FAN ymz A
BEo u£d FFo|g. L3 Fdute HisiMT
Mno] Ba @& FEE Holu UmA AEse

, &3] Fed} Mno]
Ax =t 3] Cre H$ Lee et
al.(1988)°] whakgkal AMH A ZAHI FE9}
= vl FEoU, F(1994)0] 37 oA EHA
BUd g Hoe ¢ 1/4 AE ¥ Ho| Ko}
=

33. 5352 =

o2

HAEZE $2%9 ¥5E Y59 o), ezt
9 %, ¢ 2 RG] sxo wat &
A H(Cauwet, 1987). metA, ojE2] Jte wj
Azt g3t B dFqMe 35T HAHE A
22 433 ¥ 34 428 Ay, HAE
Fo 2 w3y IAA FYUHE Aeg ¥A
E Fedl U3 3% 949 FLHIE o] 839
A HHEF FF5 Y29 2E8AYAARFS
gpotst izt gkt

Fig. 3& 4} AYS HHE Zojd w& TIL,
Fe % % Fed tidt F5% 449 vxvlE

[P 47
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Fig. 3. Vertical distributions of TIL(total ignition loss), Fe and ratios of each metal to iron in the sediments.
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Fig. 3. Continued.
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AAE HF) FEFNAM 2 FEE Hole A
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Mne] A& Z(diagenetic redistribution)d}7] &
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Cauwet, 1987). =3, AH C29 RFF A
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I o} FAEICE T3 Lee et al.(1988)2 w4k
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Table 3. Mean value of heavy metals in some regions

497

1
lo
ol
als
ihe
o
o2

Locality Fe(%) Mn{ppm) Zn(ppm) Cu(ppm) Cr(ppm) Ni(ppm) Co(ppm) References
Chinhae Bay 36104 549+71 140%+26 29+6 62+6 30*x4  18%2 Present study
Suyeong Bay 2403 373%£27 113x41 26+11 ---- 31%X4 28%8 Yang and Kim(1994)
M B 694%22
A B 35106 163+116 3517 70*11 32+#6 1644  Lee et al.(1988)
673120
35%0.3 3 20085 36%19 27326 39+3 14£2 Kang and Lee(1995)
Ulsan Bay 34102 462+34 93+34 24+14 779  34+4  15t4  Lee et al.(1988)
33*€01 566%70 131£18 279 251+£8 38+2 14%*2 Kang and Lee(1995)
Kwangyang Bay 35+02 769+28 117£21 14+2 257+11 372 142 Kang and Lee(1995)

HA Znd Cudl AVHYFe) dvpiz
shopde Holed Yohrdth 7 744
QERUTE 2AH ALY YA EL
£(0)3 711 oldAY FEUr FE2

§ AwED. AREAEE 0, e B Cla
CaolM 22} 336~384kg/knfyr T 140~155
kefai/yre) MAE § W BT dusEe AR
W, AUFRYFE Y Clol A7 Caol Wlg o

Flux (kg/km2 fyr)

1920 1840 1960 1980

Flux (kg2 hyr)
L]

1920 1940 1960

Year

1880

Fig. 4. Change of metal fluxes into the sediment at

each station,

2o A= A =3, AH C3AME 220~300
ke/kn/yrel W= Zé%d Cl3} C49 320A3x=Y &
< Holn, 196597 YE U4 Fvlsle AL
Badh a8y, AA C2AMe 20.4~56.1kg/km/yr
o ¥z g8 AHEY s dWFZo] N
v, g e £33t & 196049 o)A
d AAH C39 wixsiy, 19653432 2714
A3 Frtehe Y-S BT Cud ATERY
Fe 31~1ldkghm/yrel W2 HHY e o
il wstekidol Zndt Wi FAFEY, AH C29
A% InFe 28 19853 ol fYgo] ozt
oA s ZEgE HAh £, Cud #9%FE Zn
o fY%F B 165~1/10 AE Fe gL Hmold
agly, FA C29M Znd Cud AWEHFYZFL
Osaka®tol A 238 @t 43kg/kn/yr D 3dke/kni/yr
(Hoshika and Shiozawa, 1986)9l| H|3} Zn& 1t}A]
& Aozt o, Cue o 15 X e grolth
=8, AT 470 FFHo H§ Zndt Cuol QA9
H 2AFFP)L o9 dozRy AN

P(ug/art) = [¢” (C-Cw) 05 (1-9)dz
4714, Ce HAEF F34 949 23g
(ppm), Co= 2 FF&  da9 A4

(background value), o= LAEHEYAS Ix
(25g/cr), o= FFE08)°)th A471A AR E A
Ak e 470 HAoA 192008 o] Ao
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Table 4. Sedimentation rate and anthropogenic load for Zn and Cu in some regions

Accurmulation Sedimentation Anthropogenic load(ug/cr) ~ AL/TSL'(%)

Locality

References

rate(on/yr)  rate(g/cn/yr) 7n Cu 7n  Cu
Chinhae Bay 31~48 0.16~0.24 28~792 0~168 2~27 0~29 Present study
Suyeong Bay 24~40 012~020 166~1,122 20~208 10~42 5~35 Yang and Kim( 1994)
Seto Inland Sea 22~66  011~033 610~1,240 110~1R) 35~40 37~53 Hoshika et al.(1983)
Hiroshima Bay 36~66 018~033 220~1450 50~270 27~51 29~47 Hoshika and Shiozawa(19%4a)

*The percentage of anthropogenic loads(AL) to total sedimentary loads(TSL)

HAd E3E8F Z 949 HAFEEA Zne
95~150ppm, Cue 21~28ppme WA E upihjigt
T ogwte] 93t} 7% FHAM EidE
(Lee et al., 1988), 4ol R d F(FH 3,
1994)91 ¥)8} Zno] oA EA|W Cust Cre His
g FFolg. YA ZHE A JIYH 29K
32 (Table )& B9 Cue 0~168ug/carE Zne
?/8~792llg/cm’ B g4 A JHERE F 94
wRAbek QlgZol AA CoA Mg A:, 3
Z*TEJ A C4dlM e Znto] <3 9-"‘5101
AL B g2 HRES AA@UY HKT FEol
23 5“:??}, A3 C2dN9 A9 AHA %‘ B} g2
Zn9l 7<% AA C13 C3 2o o F= =AW,
Cue A Cl B 7t ¥ C3 Bohe 9F 104
A% Eoh
o83, 19008 ©]F 9 %% A ZF(anthropogenic
+ naturalol] tiE AHAJA 2LEFHFHP)Y ¥EL
AY C2¢ AL Znol 27%, Cu7t 29%°|u}, Ur
A AYEAME AH ClAA Cu’t 24%2 A
C29} Hl=d e Hole AL AsH Zno
4% o)3l, Cuzt 5% ol3t=2 wi$- At 53], A
Clel 7% FHAZ g 2LFFF] ulgo
Cue AA C2¢ vkt Znol Wit & e
Hol= AL Aol & FAHE uls) HA3
E7] ygoln, ol olvix dtwrel AHA Clol
A 19208 749 % Zne HAFo| H7] fEIAx
zedg. 3, AsvA Znd Cud A9F 24
Batg 2 A9y 2 dF o] 1900 ol ¥ FE
Heko] ohg w2 ¢ 9 Hw(Table 4)3H

By Soub(gnt 7, 1994)0lu, Y9 Seto Ul
3l (Hoshika et al., 1983) % Hiroshima%H{Hoshika
and Shiozawa, 1984a)ol HI8] F 249 A9YA

HHEHFS oA A FEHAFY g 2
Fo] v gL 9 g oA &3, Seto Wl
819} Hiroshima% B.ohe ¥4 2

34. HEZF AEaA

s} 47F FHAN SAHZ 7 AT A
F#AE Table 591 JeERAT fF71E29] Al
Al w28 Jelhle= TILY dsiM<= Mn, Zn
2 Cut vlzd F& Ao 4B (r=052~054)%
5'—°]‘»} Umz QRS As FaEAo] jld. ol
< f7E %Eﬂ olf I AEY FEEI 4
gL A3 YeS AAER Utk a2y, Mnd
ge 5% 94 *}0101]% dagel A9 Qi

Feol tidt &+ 8% da9 Aa4de BY,
Cr(r=0.90), Co(r=0.85) 2 Ni(r=0.81)¢] Cu(r=0.56)

7 Zn(r=067)°l wlal Y F& Ao Hdude ®
Ack. a2, Fedt oAl Hluy FA ¥
Cust Zn Aleldle A#ASF =092 ws F2
Ao AAAE weoltt T3 Fedt AoAol &
AR Crat Ni, Cr Co ¥ Co93r Ni Apo]of =

ABASF7E 242 r=094, r=083 2 r=0832.2 4
aaol S B, wal, ol AEET 4
TAL FBASF r=067~0779] HHYZ A9 ¥
Sl v FaAol ta "ol F(1994)9] =

o] 93l wpabgto|lA Cu, Cr, Co 2 Zne ¢t
& 'Ev‘é?-:rl.x-av A@Aoel #ou Tk 28,
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Table 5. Correlation coefficients(r) between trace metals in the sediment cores from the Chinhae Bay

TIL Fe Mn Zn Cr Cu Ni Co

TIL 1.00 -
Fe 0.04 1.00

Mn 052 0.19 1.00

Zn 052 0.67 0.26 1.00

Cr 0.02 0.90 0.09 0.77 1.00

Cu 0.54 0.56 0.25 0.9 0.70 1.00

Ni 0.02 0.81 0.00 0.74 0.94 0.74 1.00

Co 0.08 0.85 0.20 0.70 0.83 0.67 0.83 1.00

# A7N Cust Zno] T 2
gol Ha olxt Ae QolA AF

tEsEE AEe Hoju, AE d9 AH C3d

M 19709

ZA5EH L4957 AFstn ok a3

o] o]g F Havto] YYo=z 24
olgtal Azt h(Fig. 3).

ek HHEF T8 449 2gd9Ae) &
F2 gtstr] Y3k 1991 49 Aol
o HHE FHANEE HAste TIL, *Pb
H2=(Fe, Mn, Zn, Cr, Cu, Ni, Co)& &

HALee ddvhie AH CloA 48m/yr
(024g/ci/yn) 2 74 wan, AAFE HH 4
ol M 3.1mn/yr(0.16g/cn/yr)E 7} =gd. a8ln
Mn, Zn, Cu, Crel ¥&2¥ AA C2dAM AU
Holuy HAge MnY Z$ AA C39A, Zn,
Cu, Cr& AA C4olA4 Yebdot. ¥, Ni#t Co
v AR Aozt adA ZA gov dAHoZ
AH G4 A M g

Mne] 2% A3 Cl# C3oX e HHE ol
o 2}017} - A A CdMe A
o] 35 E Hr} v whd A C4dMe 4
o] 238 & L& HoledH, o] Mno)
dgAslo M A T3r] dFolztn b
Zn} Cuw vhatgh %9 HAH C29 7% 1920
Gl R 957 Aldete] 19659 A FE 240l

) =]
=
=]
'T"

r&% o ol .-%

o, ggthie AW Clg 2AFEY AH 4ol
Me 2go] AY %1‘31\:} Co, Ni, Cre& 34 C2
ot A C39 BFE AsH, 2 ¥o] HA g2

o2 gddn

N A i3 AHHA LHR3FE Zno)
28~792ug/c, Cu?} 0~168ug/cwe.E Zno} A
An ARPEE Y C27F 74 =) 1900 o)
%o} #¥| Az (anthropogenic + natural)el]l wgh
A9H oMo nHL S Y C29 AS /n
o] 27%, Cuzt 29%°lu Uiz HHENM= %
A CldA CuZt 24%2 AH C29 ¥&3 e
Holx AL AA3A Zno] 4% ©l3}, Curt 5%
ol&t2 wj-$ i

5134"1 2ol A9 JelA %= Fe, Ni
Cr, Cov MEZ F2 A4S Boln, ol& da
9t Zn, Cu?l 4##AE dax §F4te] At 1
23, UHHA 2gREFo] & Zng Cux AW
A 09 oo e FL H4BAHE BHA o)F
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