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History of atmospheric lead deposition to a peat bog in Rishiri land, Hokkaido, Japan
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Abstract

To reveal the history of transboundary atmospheric lead emission from the Eurasian continent to
Japanese Islands and the Pacific, the time variations of amounts and sources of lead transported to the Island
were clarified from concentration and isotope ratio of lead in a peat core from Otadomari Pond in Rishiri
Island, Hokkaido, Japan. Sedimentation rate of the peat core was determined by *°Pb and "Cs dating
method. The sedimentation rate is 1.1 mm/yr, and the peat core with 40 cm length has a record of deposition
for the past 350 years. The rate is consistent with reported values for the other peat cores in the island, and so
is reliable. "C ages of the peat samples were 1000—5000 years older than *°Pb and '¥’Cs ages, and this
suggests that the "C ages do not show actual depositional ages.

Lead concentrations increased from 4 ppm in the lowest layer of the core to 60 ppm in the surface, and
lead isotope ratios, 2*Pb/2”Pb and ***Pb/**’Pb, decreased. This suggested that addition of anthropogenic lead
increased to the present time. The lead in the lower layer is natural origin, and is a mixture of two
components: lead derived from basaltic rocks in the Island and that in loess from the Eurasian continent.
Since the late 19th century, anthropogenic lead has strongly affected to the peat. The lead isotopic trend
suggests that contribution of the domestic anthropogenic lead emitted to the atmosphere has been small to
the Rishiri Island, and that impact of anthropogenic lead mainly emitted from China and Russia to the Island
has become strong.
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2-2. RR=2T7 OHREBENRE

R 27 OEBERZRET D7D, "CEBI U ™Po, Cs IEOBEA 24T,
2-2-1. YCHEMR

RRBAEHIRT 3 YC ERBOBHAEEZRET 27201, BR 19RE (1985, ok 4388

(4 B¥#) S xn 5580 “CEBERELTo, AR ORTILEIT Nakamura and Nakai (1988)
DHFEIRE - oo AAA WL OFEHI CuO, Ag & & HIZ 600°C, 900°CH _EBRETHAEE L (Minami
et al, 2011), RELZ COIXEZETA L ZAVWTREM UL, BRLKE COIdeta sk LTH,
WEVETLL, Y7774 MNE—F v FEER LTz, % F=UVHRARBAEERETH OB SR
B # F= U BRBAKTOFHRBEY 238 L BERE 1R YW T L "CBERE 2{To 7,
BonRBESDRVEEBHIR LTk, MOBREBRZ7 7714 MEFA E2HWT, 38 Co,
DTTF7 74 MEEFTo (Minami et al, 2012), “C HEB T4 HBRZERUERESMRE L ¥
—DF T huHEBREESYTE (HVEE model 4130-AMS) ZHAW-, Bohi “C £/
IntCal09 2 & ¥ BEICEIE L7,

2-2-2. 2pp - WCs ££4

iR o 7 R OHBER MR ET S0, P BL R YCs DHIELITo. 2 TRE
516 BEZARH 1 om DT FTAF v 7 BBFICET L, Fv= 0 APREERBKEHIE (Princeton
Gamma Technology, System 8000, Ei1z 7 #—) 12T 2%b, YCs, 2MPb DH <R~
FAERIE Uiz, BEEOHEZR, SiERE AWV CEBEHEEREO Bokg #BH L1, 2P 22b
RIS b3 HEEHE D 2°Pb (supported Pb) DIREEH YPb A7 MABEMNLELFIK Z &
T, KREHRD 2%Pb (excess Pb) DIEABE L., EDEESH LML LT, BE 16.0cm £ TD
JBHZ BT BITELEARR & 2Pb DAehkH 223 FE 2R L CHIEE CORBERZEH L,

2-3. $hOMWEE, FHLELERAIE

JeRFRBE 29 BB D Po FIAELLHEIE % 1T - T RFFRIZBIT 20 BB, Ao FNELRIEIT
Tanimizu and Ishikawa (2006)DFEIC B3 E T -7, BBHI 7 v b KER, BBRENZ <A 70T =
— I TMBS RS, 05SM-HBr K & L. Z ORBHREZ B 4 28853t L AR, 0.5M-HBr
W%, 0.25M-HBr+0.5M-HNO; DRBEISIE#NA T MY v 7 ALK RPEH I G20 L, Bstiks:
LT, Pb ZBigE - MU L7z, £0O%, 1%-HNO, %K & L, MC-ICP-MS (Thermo Finnigan Neptune,
BioaTRr ¥ —) 12T Pb ENAEZRIE LT,

3. MR
3-1. R T OERRE
3-1-1. “CHER

RR2T7OCERAEHEREZM 22 17T, ITHTE (39.0400cm) OFHEY (AAA QB
RRAHEY, U “BRAMY” LMES) 15050 BP 2L, EBICAINPWERIZEL 25,
FEH 10 cm D MC FUEIL 880~1230 BP TiRiF—E Th o7z, = 0 “CHERMEIZES  HHEEE
1% 2040 cm € 0.14 mm/yr, 10-20 cm ¢ 0.03 mm/yr Th o7, EE 3cm, 6 cm DB A D 1C HFER
HixEhLEh, RLEEORROFHDO “CERBELISERA L TH A, BE 10 cm, 40 cm O
MR OERMAER. RBEORRAEHOEMRMEL VK 5004, # 700 EEhoT=, HAEBICBEET
BB D “C BT 104~105 pMC. K (REK) FOABEEY. BIREORBREIITH
£ 5.2mgCkg. 0.14mgCkg. “CEBEZENTN 104~105pMC, 102pMC Th o7z,
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‘Fig. 2. Core dating: (a) Depth profile of 14C age of the peat core and plant fragment in the peat,
(b) depth profile of excess 219Ph, and (c) plots of 137Cs against 21°Pb age.
2. a7 OHREENR (a) IBREEY. R O uC EROEELF  (b) excess 219Pb JRE S
(c) 210Pb 4Rz x4 5 187Cs BERAL

3-1-2. 2%p - ¥ICcs 4R

excess 2°Pb A7 hVIREE ORERM X 2b 12T, 2Ph BEIIRB LB IZ MV IEEET
BHINZHA LTW3D, BBE 16 cm 128 T excess 2Pb DBIHBR L~V Eiro T3, ITEER
D GROI-HERDEEIL 1.1 mm/yr Thote, 0 b ERIZH L. ¥'Cs 27 PREOREL
b&EE 2 1T37%, VCs BAEEIL, 1964 £ 5 1982 EERICAEITHIAN L, 1996 ELUEEUMEM L
T3,

3-2. PoRE - AfIfklt

RIROANLZ BB OHROBE L FA AL, S+ (BE) ORBEBEHROOSEE, /L2
ABLD Pb / Sc BELORRFNEEZR 3 27T, BREBEHAR2O PRE, BALRD Sc THKE
b L7z Pb/Sc thix, ~Z3EHCBIT2 EREROM ERERSOHN) OFEERALTEY

(Shotyk et al., 1998) . AAEREOFEOTMICHACTE 5, BEBHRIOHEE, Pb/Sc &b
12 2ph TR L CVEE 1880 AEEEEEIN LAk, 1960 EESMITH KL, 1995 ELIE X bz
5, ZhiCHEy, SRR (PbA7Pb, **PbA"Pb, *PbAMPb) HAESEMLTEY, A
HERFHOFERTIRIND,

4. B
4-1. JER= 7 OHEFEFNR
4-1-1. “CHR

FEBI 10 cm TIXRREBSH R —E&hoH » MC FA{HE 880~1230 BP 2T (X 2a) =4
RELIZ X 2B E O TR E 2 5 343, Pb RESC Pb FIfZfkL (K 3), CN b RART —#)
RECKEREBROND 0, APEELIC L 5 “C REOHELOTREMEIZTE 212V, #B

141



FHEEXFINERRB AT ERESE, XXIII |, 2012.03

TotalPb (ppm) LeachedPb{ppm} Pb/Sc(total) 208Ph/207Pph 208Ph/207 Ph 206Ppy204Ph
0 20 40 60 80 O 20 40 0 2 4 68 B 244 246 248 115 120 178 182 188
L L L 1 1 1

2000 F

1950 |

1900

1850 |

210pp, age

1800 I

1750 H

1700

1650 'o .
Fig.3. Time series of concentration and isotope ratios of lead in the Ctadomari peat core.

B 3. A% M URBEK= T OHORE, FEMELORERL

#8 10cm D excess 2'°Pb %2 ¥'Cs 13, RFE 150 FELANICHERE Lz 2 L 2RLTEY (X 2b, 2¢). 880
~1230 BP ® "CHERME L ITHLPIZFET S, Lizdlio T, EBEOHMENR LV HVRFERE
ORI BRI AT L7 TTREER B B,

HWREM R OB IL, —RCAYREIZ L A ETBBRE X I K AREBHOAINCRE
Ry DER PGB - 0 iz v (e.g., Okuno ef al., 2006) 7=, HERESFH O N7 OEEY
WCHRE#RZFERERTEENTNS, UL, FIRBRR2 7 G, o SRREES & 11
RLC, #WHCEREEZTRTBERH D, o, —HOEM /AR L 17.5%-NaOH 2 & A
o — A bRRIE, AR — ARG EZEHHTERPo7 I b, 7% F= I HRERST O
MR R ORI IENEITL, £, REESOBEBRPEITL TN LHE SIS,

HEYH “C FRANBEROEFBENR LV EL R34 BENORBEY LR THHRESL TV
(e.g., Nakamura et al., 1986). Z® X 5 BREWRFFR LR DD OB HBRY~OFIER L L
Tt —BEICROE I RbOREBELbND, 7. AEHOMEEHEE LTI, B4R T3
¥, REH HEBEFIARCHBAICEE L ERBA A2, ABRED LIRS T AICET H
BREBRA A, B0 SOV SBICRENOB#8Y, 2EREZLND, BE 2013 E
WIRRER # ST 2 RN H 5, HVIREXHNTHEB L LT, #MBIEBIRTRER
SRHENE —EMEHE T Lic LY, HRRICEBEOHBTFRI Vi 25 retE (U F—
N—ZhR), HB LU ARYCRIER SRS I EET 5 Z LI X v A U B bR B
2, HRAEMLTCTRE»S LB L., HEESh3 2 L THBEYTOR#YO “C ERNH
BERL VL 2o EtE (FIHRRIER) B2 bNh5, BEMO LTFRFTit, 1C £RVE
BELRHIERE LT, FROHLECHWEESBICE N5 HV “"CERBEEFOFEY OMW
E~DOFA, BEMBEDICOMAT HRKEL BT UC 28 W EREBA 42 Ok ~0ft
M2 EREZ BN TS,

A& M) BORREED O 'C EREIEROHFEERL Y < R IZEHREBRHFT 3,

T BORLICHREART B ONT, ¥ Fv U BRLZOMBH O “C RE 104~105 pMC
XA AARF|BITRBIT 2B “CBE (e.g., Nakamura et al., 2008; Shibata et al., 2005) & (FiE—
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BLTW3, Thbb, BRAIOHEVIIBEORR “"CEERHFEBELTEY, SWREOMRBHET
XA,

wiz, BB OFEEESY, BERREIZOVWT, FhEho “C BE 104~105 pMC, 102 pMC
RBEFEORK "CRE. BRAIOMEBO "CREL -HKLTW3, FRBCARACENEEY
P OHRORR VD, TWEERBOMINIIRL ., 4 Fo U BOBRERRD “CBERBE
DORIZDEL—BETHLELONRS,

ok o, BRABICBAT Y, BERE, BAZHET2H58REHIL, ¥ F~ I BD
RERE#H O “CERELELTHERTII Y, Lo T, RO HEORAR, HifEED
RO ONR - BEEREDN, T4 F~ ) BRRAEBHIEWVRIBEREZFHOERETH 5 AIaEMHED
b, ZOHWRBEROBRBHDK D, 4%, ARHER L0 UCERR EERTTT HHEH
Hb.

4-1-2. 2%Pb - PCs LR

excess 2°Pb 1IN LITERIZEMANRAD L TR Y, AWEILIC L 3R BESYOHELEFED LI
72y (B 2b), excess *°Pb > HEM U HHEEHE (1.1 mm/yr) X, A% F~ U BEDORFOHERE
BWE (HEENR : 0.69 mm/yr; EIEIEF : 1.09 mm/yr, Igarashi, 2006) *¥EEIL T\ 5, FEOENR
ERUBHER L7 2009 F L5 &, IRE 16 om IZ8B81T BERIL 1860 £ TH B,

A% P BRER2T7TRED ¥Po BE (3290 Bakg) X, RO MR, LBEXh TV
JERFE D 2'°Pb #E  (150~300 Bg/kg: e.g., Roux and Marshall, 2011) &£ ¥ b@AcEmn s, 34 K
<UD Pb DA X b Y —id 5600 Bg/m® T3 ¥ Roux and Marshall (2011)A33#t4 LTV 5 4500
~6000 Bg/m® & —E+ 3, A% ¥~ U HOEREEL 1.1 mm/yr THEBE/NS W, 2oL H 4
B P BEABREBRTRHEWZEEILNSE, BEOZ b, 3% F ) HRBRGTO
210Ph {ZDWNT, BEAB O ~EHER L 2Pb B4 # K< U BICEB) - £8 L-B&d 2w
EEzbND,

BCs 1X, 1940 £EEEA B OERIC L W KEFIZHEHE Eh, REFETHO “Cs BT 1963 4
E—27 &l % T3 (e.g., Nakamura et al., 1986), “'Cs b 2'°Pb FlkE, BMERMELEIZ X 0 K&EH
Lt E~E BT LR 5720, BT O PCs BEI 1963 FHEHIZ Y —27 712 LR/ SR
%, PP HRFERICE S L, ¥ F UV BER=27HO PCs BEO—E B O — 27 1% 1982 4
THY, REFBR IO VCsBEOC—Z7EREINI19EDERDHD (R 3b), 192FEDE—7
Db EW YCs BEARTR, BEMTEL2T o7 Y'Cs BE T 1982 ELBEMA LTS, 272
L. 20 YCs [HOBE (3 20%) 13, REBETHO 'Cs BEDORAIE (90%LLE) X v Xigikz
NEW, —F, BRI THO YCs BENSBICHIMN LD TFEINT 1964 FETH Y . Zhitk&
PiCGsBEOY— 2 ERE—ET 5,

IDXHRAZ RV BOYCGREOEY—IER L REPRETHO Vs BEOEY— 7 EROT
NOERY LT, —EHRIIEEEN: YCs h 5 BEOERAZIIHB~BE LEREL T
WBZ LR, —ODOTERE LTEZLND, ZOBRE, CsDA U Y —EARE PCs T
ENLRBLONAMELYREL2DITTHSE, LOLERL, ¥ F<UHD VCs AR
kU —iX 662 Bg/m® TH Y . FLMRIZIIT B Sr A L kU — (1028 Bg/m®: Momoshima ef al., 2008)
NERBEL LD YCs 4 R b U— (1645 Bg/m?) KO/ hENT End, T OFREEZEY, 2
SEDOHREMEEL LT, YCs PHERBIHBR L TWAZLRELZLNG, 7% RV BORR2 T T
iX, HEBROWRE 3 1940 FELIAIOBAEIC S VCs BRI EN T\ 5, VCs Iafi DR R I L~
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% L HEY O £ TRARLT (e.g., Holby and Evans, 1996) Z ERA 6N TRV, ZEHERRE
B OHEFEY) (Momoshima ef al., 2008) TH Z D X 5 HEFINRHE SN TWD, Cs it Pb LITERY,
FIBRAICEE T H Lo < ., BBRAKFZBE LW, SFEBTHEEND L0 b RE L BEH)
3% (Momoshima et al., 2008) ¢EZ LN TEY, ¥ K<) BORRFIZEBNTH R P'Cs
DBENRDH-T-LEZOND,

UEDXdic, % R= UV BRERD ¥'Cs D— 7 ER1Z. R&TBETHO PCsBED L — 74
RLIFZZDTNRH B, PCs IBENRABITHN LI - & excess 2'°Pb 2> b 3R &b 7 HEFELEAR,
XS TH B Z & D, excess 2Pb M HROI-HBERIIEEEIBNEZZDNS,
2Wpp FERITESL &, RBES 16 cm TR EH 150 sERICHBE L= L HES B,

4-1-3. RR2 7 OHRBERRE

16 cm PIRIZ DUV T, excess ZPb AR &2\ 2, 16 cm SHRDHEREROHEE HFEE R
B, FEEB 10 om TiE, “CERM L 2Pb FEARMEOBIZ—HEITH 1000 FEDOERH B (K 2),
HWRER DD “CBEL %ODiﬁE%i TIIMMENEIC—BERET S L. BRAE#HO “C £
RAE DS EERDOHFEEN L Y HIT 1000 F£EH<L 725, LvL, 10.0~16.0 cm IBOHEFER %, RIRE
Wi “C EREE 1000 EFEOEEZETRELEZERES, Y P ERELFENRELS, T72b
H, “CBEMRME (cal AD) 75 1000 EER SR T-ERE L 2P E£R[EIC 120~1770 FEDERAE
LB EMnD, HWVRERDD CRE L ZOHBE L ZIIMNMERZ—ETRRVWEZE LN,
F7z, 10.0~16.0 cm FED “CERMBIZ L TOFEL RN E, o &hb, 4 K~ UHOR
RIZOWTiX, IBREEYMO “CERELE > ZHBEROHEIITE RV, ERLEZEY, £E
5 16cm @ 2°Po ERDOBEMERB NI LD, ABFFETIE, 16 cm ARG RBHOHEEE LR L
R—ETHDLIEL. 40cm EDRR =2 7 DHEBEREZIRE LIz,

4-2. FREB~KKEE SN0 OER X CHHEIRORRSIZE/L

SRIREE L NI DB — (3, 4) 22h, T b DRSRIIZE L 4 ORI A (1650
~1880 4E), B (1880~1960 4E), C (1960~1995 %), D (1995~ FE) IZXR B TE 5, FHHE D
DRIFZONTENETNBET B,
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Fig. 4. Variation of Pb isotopes of the Otadomari peat core.
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4-2-1. BREFEOH (HAf A: 1650~1880 £F)

Z DI, RRREP ORBIEHESOHRBEEITEL, ZIE—ETHY, ~"AL7DPb/Scth, &
B BIZIE—E Thote, ZOMORMEKLR, FIREOLRKA (Shibata ef al., 1997) & 2—
F 7 KEEEIRD L R (Jones et al., 2000) DIRA THHTE 5, TN ENOHMEE (Gallet et al., 1996)
ERAEHRE L Y, Z ORRBEPOHROFREZRSE L VAOREIEIIN 32 L REL OIS,
HB ALY F= ) BIEB ENEME OO BRAFRDHRBPRESEEDHBEEZ LN, =
ORE, SPRIMELIALBRISNORE2EMT B0y 2 7T 00 RiZk 3,

4-2-2. ABEESHOFSOHEME G B: 1880~1960 ££)

1880 £ 6 1920 FEIZTH T T, IREEAHB > DL 4 ppm 2> 5 11 ppm ~ &R & @MU (K 3),
FHATHN LT O Ph/Sc b, SRR BB LTV (K 4), 1880 £ 7SI A&EIEEH OfF
IMAEEE D, 1920 FEFE COMICRL IR LIEZ EER LTS,

1870~1920 4EtH, A A TR ARBICBMA IR TWEA—R F T U 7EOHERA N, KEHITHEH X
nNTWe, ZORBIIHREOHEW =7 (Hirao ef al., 1986) /NEFREEDY = (Inoue and
Tanimizu, 2008) DHMFMELOTRKICHLBEAEICA LN, A— A M7V 7TEHELTORMEL

(Cumming et al., 1975) 23K £ 5127 b5, ZOHEOAF <) BRRORBMELRTA
— A MU TERFAOFHELE L EEH LN R RAFR~ELLTNAEZ D, ZOHBED
BN, AR 0 BIZAARFIBEREDOASRIZL A LD TIRANVWEZELZLNS, HiF A OFHIXF
RBEZREOBLHEN L 2—F 7 KERFROEBEZERL LTEY ., % F U HERIZIT=
—S T RENO RGBS N IWEREB LTS, 2O L2ERTH L, ABREOHIZ-S
WTHRERICE V7, HEA Vo —F 7 RENSEHZEIRTWA Z ERFHEEhS,

T OHIEORED Pb N DEALIX, v 7 « AP T RAF L OREA, AROME (Mukai ef al,
2001) LIEBRAEBZFHTHED, VXY 7HEMLLDALERROHFS I/ NINVWEBELLND,
RIRD Po ALY, FEOEEE - GRAE EDIE (Zhu et al., 1995; Mukai et al., 1993) ~& 353
LIIHIREILTHWS, FRSICET « #HE L2 ALLEOMIT, Hi, FPERHE)» LB THIKT
PEH S 8hfiif (Zhu et al., 1995) RHEIFEDOARNP LA L8 (Mukai et al., 1993) BFHL
LTWARIREMA B 5,

4-2-3. ABREHOEEEK (HIFC : 1960~1995 4E)

1960 £E 55 1975 FEIT T CUIRBBA R O OEEEIX 13 ppm 2> 5 31 ppm X TRABIZHML
7S D PH/Sc b b RELS T 5, 27 DFEMERS, BB LIXBREFRA~EREL VT
F %, 1975 FLARE, 1995 4FE Tik, Pb ORE., FHIARE & bt K EREMIIR LR,

ZORIOFRBOHFNELOEE N F —iF, HRBHERYC/NEREROV IR 6N
% 2%pb/ AP BEIMND5 [ ~DFENLIA L EE) (Hirao et al., 1986; Inoue and Tanimizu, 2008) & iXR7A2 Y,
PpbAPb 11 LTV B, HAER/NMERES T, ARFIBEEDO ALBRBOFFNRKEN
A, FIFALETHEE C itk W Th HAFIE CTHRH SN ABEFRROEEII/NINEEZ RS,
L7zl o T, 1960 S LAEDIRER T OSHIRE L RSk OX & B, FIRBIZHE XN D A%E
B ORI R2—F T RENTREL B L itk b L#EIh 5,

FIR SRR OMENELIT, v 7 BRORRERENRT OME (Bollhoffer ef al.,, 2001, 2002) &
FEACE O KK s 70 (Mukai ef al., 2001) Of%, XU PEAERO KK RS F O
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WIES3 FRKERT S, $72bh, 1960~1995 £ CRRFTEEN CREMHB Eh=amicmz, v
TEHNCHRHSINEHSTIRBIZEESL, BBFLTW3EEEZHNS,

4-2-4. ALEFSHOBTHEA MM D : 1995~ 1E)

1995 4ELARE, R BIRKROEBEHR 2 OHITBFUREICHEM L, 2005 Fi2ii 38 ppm LKL
2B, ZSNZOPHSc b REHML, RMEL LM COLE R L FHA~EET
Do

ZOHMoOSMFEMELR S, REARTERIA SN THWBREZENRFDE (Bollhofer et al., 2001,
2002) EIIRARBFEA~EELLTEY, Zhid#ill B, C L. HATHH S ALEESS
OFRER/ER~DEER/NENZ L 2EKRT B,

Wi D ORIRBIRROMBA AT, MM C ice_TEILE O KRR 7 0EIz X v TS
SHFRZBEL LTS, Thbh, PEIEHBCHREEINZHOFES 2 U 7REOSH X 0 FEXEIC
KEL RO EEZBEZOLRND, NMEREBOY L IThH, 1980 SFLIERL B AZ| BT 5 NAERH
OPEHEREAD Lic o £ 0HEEREA L, PEORKZEEN FOEEXER SR TS (Inoue
and Tanimizu, 2008), FTEEWICEIT 2 EESABCHELZRT. PEENTCKKFICHHENRS
SHEBEMU7=®iz, 2—F 7T RENOFRBICATBESN260E,. o 7ERIR LT E
ERDHESOEIEVRRES BoEBLIOHNRS,

5. ¥&£8

FR SRR T OHROEMELORRFAZEIL Y, AIREICET - #HE LT, ARAENTA
AT SN SR ORI S BA TR ENEHMOFHGRREVI EBRRENE, BE&E
AL, PR ORERFIEL LY, FIRBIZIEE 120 £/ T - #E L -#13. RiEEaoE L
BT AFE, o TEANTARNICHEB ENEHORTETHOFSNBRE L, Hiz, FET
OEHFNFADENE L VEI XKML TWBEZ ERRENTE, ZOZEE, FIRBEZ F< U HORE
RaT7iIa—F 7 REND KIERE SN SEEMOBETNEBEZVONITAEDICFRA LS
263, BAFIBNIZET T2 XRBEER X, AR LB CRHa—7 U7 KESECRIH X
NI OHERNBE(T S (Nakano et al., 2006) LS TW5, 5#, =2—F 7T RENLRR
FNE « RKFEFEA~DESEHLROBRNEBOLREMRAT 5 DICIX, BARFIEO B AHEH Txigi
xR, SLRIWELZEDLIIEBBHETHA I,

[T

A4 B U HAO “CAERBIEORMLEIIA HERFRRBERSHEL L ¥ —KAR TR, ¥
BRFED “CERNTIZLHRREZHZMMNEL LbARIZBAL TWEFEELE, Flv=0 A
FEERNBONE, $OME, MCICP-MS OREXHMKELELFEF A (114023, 11A022)
DRETHY ., BAKFEED TRAWE LY ¥ —H LIRSS, <V - U—7 - Dy AVEa
MEERAE — UL, BEEETICBHEECRY £ L, ZZIRBHNELET,
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a—F T REND BEFE - KEFE~RRINCBIEROBYNEEL BT A2, JbidE
FIRBORRNOGEBR L 27 OHOBEL L OENELEN S, SOMBIREITZ1T o7, £9°,
Hopp, YCs B L VR 7T OHEREEFHE Lz, RO ONHEREE (1.1 mm/yr) BRETO
REBHOEFHEEOREHEIGIVVETHY, BETEZAIERELZLALNS, 27 WmE)
DE T BOHERENIIER 1650 FETHY . B3 350 FEFOTFICHY TS, —F, BREBRD
HC ER1E 2P, YTCs R E BB LA 1000~5000 £ < |, “CERITHEBOBRBERERL TV
WwWeE 2 bhi,

SROBE T = 7 BIEHH HRBITAH 4 ppm 5 60 ppm ~ LML, $RFEA AL 2Po/ 2 Pb,
Wpp AP IFE T L TWA Z b, HEICAD > TALRESRSEML TV Z LR SR,
RBRICE N5 HRRENT, BROZRARBEOYE & KEHE SN - PTEXEEROARED
BAETH. 19 REEELRIE, ABERBOFLS LZT TV, RROSFEAELORHED G,
AAZ L TABMICEHENTZHOTEINEL, FRE o7 CHE S HBRECFES LT
B EPTmEENE,

148





