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Abstract: Lead isotope ratios of twelve rock reference samples issued by Geological Survey of
Japan and U.S. Geological Survey were determined by a thermal ionization mass spectrometer.
In order to obtain precise results, we improved facilities of clean-room laboratory and
developed chemical procedure to reduce lead contamination level. In this mass spectrometry,
all lead ion beams were simultaneously counted by multiple Faraday cup collectors to minimize
the mass fractionation during isotope measurements. On the basis of repeated analyses of the
same reference samples, we estimated uncertainties for the ratios obtained by our method to
be +0.01 for 206Pb/2%4Ph and 207Pb/204PD ratios, and = 0.03 for 208Ph /24P ratios, respectively.
This uncertainty level is comparable with those in other laboratories and.is low enough to

discuss the lead isotope evolution of rocks from the Japanese arc.
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BRSO FAL A L RIE R % B FAE AT
BAT A, EREBEORER - LEBIEOBEL -
BESFREOUBR 2Tk o 7. SEMLL-—EDS
WFERICESWT, #WEFHENB LU U. S. Geological
Survey (U.S.G.S.) FETO128EHD KBEBEERITD
WCHRMELEZRIE LA & 25, 206Ph/24Ph b &
207Ph/204Ph HiZ D\ Tid +0.018E, 208Ph/204Pb HiiT
DWTIR0.03BEDR D E LBEETENTNOERE
LI EHTEL. JOBEOMEREIHINEOWIE
BB AR L CELEEERRBOBRMGELT — 2 DB
EZLFERKETH D, AYEFEC k> THELNSH
R T — 2 (3B & O RBBRFICESM L oNh 5
AERE PO LI)EELTWADLEEZLLNS.

1. FL&®IEC

EREWFR OB A LRERL < Pl JUHIR
DAL ZHR T H L TROTERLFER 2RSS, £

* BT
R ENL LR AT AR R

DFRTH, BARDKREEORGEH ARG T —F
ERArOvVFTL - X3 VL2 LARMEET— 2
L ARIC, BRI BT A KRG OE\L ¥ HRiR T 5
FTEELERP»BREST A EBPHFEIN TS
(Kurasawa, 1968; Tatsumoto and Knight, 1969; Matsu-
hisa, 1977; Koide and Nakamura, 1990).

H AR DB R Y306 O 80 R 2. 4 Ho i 78 1 19508 R
~B0EMRIC BT T F VLR £ 2 3 MIER R
EFRTHO, MBI L DERIZRAES LSz L
Zt¥, Sakai and Sato, 1959; Masuda, 1963; Cooper and
Richards, 1966; Tatsumoto, 1966; Kurasawa, 1968; Tat-
sumoto and Knight, 1969; Hedge and Knight, 1969). L
ML, TNOOFETHEARB TR eBEXLEL
L, BES WK B 5 [ AL{E 5 5 (mass fractiona-
tion) BBDTKEVWEWIREVH 7. TDH, =
NODOR\FERFLIFELLT, VVB-VU ATV
# (Akishin et al., 1957; Cameron et al., 1969) 2BAF X
N, FAKHEL00 mg LA T TOXE L WM HEIE R
gL s o7, TORBIC LT, BAEDOHERKET
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TEREYRBOBRRMGLT — 2 PABEES DD
FCE. —, ARICBVWTI I E TIEKBOR
ELIBREIh B E2E, ke RiZH,
1982) LISHE, KIE - BEER I oW TOBmEIL T

{—MDATH 5 (/= & 21, Murozumi and Nakamura,
1980; Nakamura et al., 1988; Koide and Nakamura,
1990). ZOFEREE LT, (VERRANFOHE 5 HE
BT B OEMICERIEPLETH Y, BEEETS
&, QBFEOERERETIAK  AE L E»L LR
HREPBDOTEHL, ThESLDDERZ7 Y —V
W—LT7 2y 7 HWLTHLERDHT &, BRCiT
RERMAEL 24P D 1 2 Lk, BESHED mass
fractionation DERE(LEHET 256, RERMEL
HEEL LTANORMGHEHEEIT LI LN TE
T, F—X O, S L& (accuracy) #[[@ LX £ 5H T & A
WEER L, R EMBBETFLNS.

FHE O ITFENEOWEEE & RSOOSR RA A LRIER
MEBAT ALY, SEKDOE> I E®Tho7. %
¥, RRERE - ERBEOEFEETRO L LAIC, &
EOEMENL - (LERFOBEMLY BB L. 72, H
BN TR~ T aLry s —REBHENEES T & H
W, EERRMMADA Y — A ARBICEROBHS
THERFHEO > HIZEH L, mass fractionation D#%EFZE
BeRAOMzc. £ LT, ERAENBS LT USGS.
RITOL2EHO KFERERICOWT, EBRICHRA
PELBIE R AT, B ONER R & MaT7eiEs o
AFRBELOUERFZ21T25 & &A1, MEREMCE
i B A EEARB ORI FLEIEDOERIZ O \WTEE
fliL7z. DUTFICZDHERICOWTHRS.

2. £ B

21 R X

FeE R, OO8 - BRI ALFERIFICEVT,
K - A (RER - 7 vALKER® - BIERB - B KK
B AFINAVTFNT )P LDOBBELRERT
HET B 728, Class 10000 7 U — V)b — AICRE L7
Class 10007 U—V F57 +F+ VN—RHT, EHA
FUABIKES SURBESMTARELX BRI UF 7OV
AR THRBEEIE LAV, &b, Bl+ 558
BIFIEESTERFEERE, XTI Y —VIL—LARNT
T2 - 7. A & v #8 JE i Bio Rad Laboratory $
AG-1X8 5 1t % £1100~200 mesh % 6 mol/l L T 1
BRI ER eSS, FH Lc. BESMICHEW VY
ATFNVEBLCY VEBBERIITTREOL > ZFIRTHAM L
7z.

AT IVER

HE70< NS THBMEY Y A7)0 (Merk #H8L)
2g B A S THER: LBIC, PEIRE I LTH
2B D BB A T o 7o, COBMBMRAR0Sg
» IEBBEAEE K15 ml %25 ml A5 7 O VIICRER L,
BERESEICIS SHEBR LASPLTRSCHER L. 24
RBHEBEL D, EICRAZEKRE S VERT 2R 6
FEARDAESTRL, ChEEESHRY Y7 IVE
®e L.

U CBEERD

JEBEBEZE G A 800 m #1000 mI BEF 7 I vV E—H
—ICEE, 77O VE—A—2fE KK TEHHE L s
B, EME(>99.99%) HEELY VK25 g iRk 4 1IZ9E
BB AKPCHBR L. COBRE0ml §¥o% 57
OUVICHBL, BESHHY VEBRE(Y VEBEBE :
$0.3mol/l) & L7

22 8% B2

KRB ED L ORBEREBILET 5720, RS #
BREICHWARARFITF 7O VELE L, —8iko
WTERRYIFVVHAWERY /o U VElORAS
Awie., hO5EE - BEUCH WA VRl A 5 A1
AE4mm - £EX30cm OFEEEZHY, Lz AaEy
—ITIEDTHELED. ChOERBBEOUREHE
BFERABY) DOFIRICHKEN -7z, BEOERI 7Y —
VEST FF o UN—RNTHRMRS VT RN T -
To. BESFRY U DT VEBRORBICRA WA/ 73,
FEB LU A IR DOWT A, BB Ciswed L
7z

2.3 ¥ & :
SR A7 6 He 31 1 3 R B L SR B B 2R AT VG Tso-
tope fHBRE BRI BH |5 #7at Sector-] THT7x - /o
COBEESWHORBBICIE T4 U —RHB1HE2 T
7 SF—BHB (T LT AEBHRL000) 6 ZHARE S
NTw5s. ARRTEIERDO 7 7 o7 —HHBEHV
T, &$BENALH (24Ph, 206Pb, 207Ph, 28Ph) D f 4 v —
LEFRSRH L. SARMGHEIEC BT 2 EESHTE
DHELT 1+ 5 AV FEROBEHLSY, +XTEROT
075 A k- THELEN TV
HFEREOHTERZBEAY v— VUV - 7T v v o HEBEFR
K5 IF B AA-85001 FLA-10007 L — A7 +=
4 F—%E U CUREFE T - . MELGOFHM
AR AIZ A (1986) L AR TH 5.

2.4 EHoBAEE

ERAR QS BIIRAE H (1986) OFIE® Fig. 11
Rk, —MEBELTUTOFIETITZ - /.
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(1)40~70 mg DEBEBRAR Z0mIBFET 70 /-7
—A~FEE L7z, M3 ml &7 vibKFEEE2ml iRz,
RUTFLVT 4 VATEY, F70VF—TTHEEL
2. Ry PV — b EC24R5R, $80°CTES & L
oo @RV IFUVVT 4 VAERDEKRE, 120°CTER
BEX 4. BB 3ml SEERR Il vinz, T2
VDS LT, BURy U~ ET2URHE, #
100°CChmgh L/z. B)F7uvosicxidd L, 200°C
TREZE L. BEXELBH W3 HIZ, 0.5mol/l &
bAFEEE S ml CHEMEL, 13 VTHRGBERBRE L.
7272 L, 0.5mol/l ZALKEME 5 ml TOEMBHREE >
7z JB-2(£& Fe,05 B : 14.3%) I oW TldghkA4 v
SEBREM . $ibb, 200CTRRBER LR
EH6mol/IERM4Aml CTHRB L. THIKAFNMAY
TFWr Fv1Iml #MATELSIEVEREET, AV
M L. KEOAZEFIOE—H—~FH L, 120°C
TERREE L/-#IC, BE%0.5mol/l £4bKFEE 5 m/
THB L. COBEFIKE->T, JB20OKE%05
mol/l RALKFZEE S ml THRELEMBTH T LATRE Lk
-7z,

2.5 SBOSE - BREEE

RRIBBFORA A VOB - BETEIBERIH»
(1986) DFE% Fig. 1 IR Lz k312, BIEH HWiL
EE L.

6 mol/l {EEE P TR MR LicA 4 VBB A%
ASLNBILcm BEETHDL. 7, BlEok%
LaAVTF 4V a VT DD 6 mol/l R % 6 ml,
®i20.5mol/l BALKKREESmI 2 H S AL~ L. 7%
B, NSLNDOEBROW LIAATEIC 1 ml ¥ OHHK
BN CfTi -7z, i, ASADLOBEROE TR
EAH0.2ml/min 725 L3510, EMICHEDAREY
—IVOERFREE L.

ARBEFDOHA T VRS - BRI BHIC, 05
mol/l BALKFREER & LARABEK S ml & 15 LK
LA &, $hA4 4 VEBBICRE S ¥/, ®i, 0.5mol/
IRACKRB Sml TEESEA A VEEVR L. %
D%, 6mol/IEEE6mlI THA T VOARATEREL .
BHER #120°C TZAFRFE L, 0.1 mol/l il % K0.3
ml CTHEM L. CORBBROAT S EESIA &
L, BOO—HeshiBERIER L L

AEBROKEE IREORIZFERFRIETRD
BonfEE2HEEL LT, 26 CHRITZEESH
AR OBRREE R 2 FE L.

2.6 74TX2 bNORHBHEE

BB LREIC AN VT A YV TINT 4 T A

‘ | Teflon (FEP) Beaker

Anion exchange
(Column : 4mm i.d,, 4cm h Vo

5
,Efl

Fig.1 Chemical procedure for lead isotope analysis of rock
reference samples.

V- Fidd o Lol0-S PaBREOEEHFTLA D
BRER LA, 200HOBEE:E LB /s
BESHARMBREZ W ZhELEGRERELH
200ng It B ES5I0)F 7O VEBREEBANLSIL
To. CORTWBRERNMRES VT CRREEE L%, H
ESWAY VBB 6 ul CHEMB L. BEEELAEL
o7 4 SAV/ PE—FERBMBREBICEEL, 745
AVICIADEREE LA S, BRSHES U7
FVEEIOu <4 70Xy FEBWT, 745 A
VRN LD LT ONES R VU ATIVEERD
EET AT RS VEBBRAERM L.
DEAFRYTLECEE ¥, BE» OE RAENE
UB22ARBEETT 4 5A YV FMERER A CHME L
7o ABIT, T4 TAVEDBEIICHRET BREQRS
ABE) T CEAAEMS Y, 10WMES L%, &
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Table 1 Reproducibility of lead isotope analysis for NIST SRM 981

wopp / 24pp wpp ) 2Py ®pp/™ph  Times
This work  16.891+0.013  15.428+0.012  36.514:0.028 43
Recommended 16.9390 15.4963 36.7206
value*

* . Tuttas and Habfast (1982)

The uncertainty for each ratio is given in 20 standard deviation.

BILT 4 GAV ENOBELRKT L.
AMETHAVCICEESTHIEKRIOBEO 7 + 5 AV
FE— FREECES. LML, 28 CHBTH LS
2, BESWETESR OB EE 5 %E (mass discrimina-
tion) DHERICEERBEZNC2@HEETADT, 1
EOEE (1 Ny F) TREKSER SN TE 5.

2.7 HEFW

T4 5 A Y PEROHORER/SA O A—Z —CHERL
55, #100°C/min. OEETT 4 5 AV NEFR L
MBI SOMBERIERICERS T OBEEERAY
KB LABER, ZTOBEOERELRE L-EEE
ENREETHDOEZ 7. 745 AV MRODEOBRE
PFIF1000°CIo3E L7k ST, ASA AV E—ADE
SREETE, C—rBEOREMES XU —2 OF
oW TF oy 7 Lk, &5ICEREY £ T1200°C
C3VLEDOM P D k> ICElE#REL, BN
HHORE 2 BE L. BIEMERC R 58880
28Ph DN EEIEE 2~5 VEETH - 72
BEMGILAEIR 6 £ED T 7 57— BINE (FL7
VIREHL0Q) FRTEBWT, BEHK203(7 5V
7Y%, 204(24Pb), 205(7 5/ 7)*, 206(2%Pb), 207
(27Pb), 208 (2%Pb) D& A 4 VY — LAHREE & AR H
THLLLIC, MBEENPEERT05HSSEEHI ¥
TR—A54 VOBERBELNE L. COBRFES
72205 ORIC60EER D I L7-.

2.8 F—INBHE
BONEE0EDORET — X ZhEhIC >\, 24P,
206Ph, 207Ph, 208Ph D HBEEH bX—ATA Vi k%
LB\ 7=#81c, 206Ph/204Ph, 207Ph/204Ph, 208Ph /24P K,
BRD. TO3SEBEORMEKLZAZNICZOWTE
WiER L OEERE Q0) % RD, 20 OB LR

* EEH203L205TOT 5V 7[R, 24Ph, 26Pb, 7Ph,
WPh DA AV — LBERE THE L&D 5 5 EHRER
DY —7 PEET L RRET B7cD.

LEF—ZFM LB, BUTPHER XCEERE
20) BRDIz. INHOEEEARORAELE L.
SRAL A B IIE T 34 B E EH HTETE A O mass dis-
criminationiZ ¥ A FIEIZKRD & > e LTIk - 7.
Thabb ENyFORMEREOMEIIL, XE
National Institute of Stadards and Technology (NIST) **
FATOHRELERF SRM 9B1ORIERT4\, BoHhik
ERE 2 WEOFHE) & E¥E(E*** (Catanzaro ef al.,
1968; Tuttasand Habfast, 1982) & OEMN 5, £y
FIT B 5B E 5 HEH D mass discrimination ¥ % &
EXRH7c. BoNIREECERELME L.

3. WEREER

3.1 —REERHORERR

206Pb/204Pb’ 207Pb/204Pb’ 208Pb/204Pb H: @ {%EIE {E % J:
UHIEMS AT E N T 5 NIST BT 0 HBEERR
SRM 9811 2W T, F TIC43E D DR LEED D
1 T RbhTws. COBRVELAETHELN/43
HOEREOFHER & CEERZE (20) 1T Table 1 12
R~ L7 & >, 26Ph/204Pb=16.891+0.013, 27Ph/
204Ph=15.428 +0.012, 208Pp/204Pb=36.514+0.028 T &
S7. THLOFHEITEEFE20) ZEELTD,
Tuttas and Habfast (1982) O 3% {H (206Pb/2¢Pb=
16.9390, 207Ph/204Pb=15.4963, 28Pb/2%4Pbh=36.7206)
LIZBONCHEROENH D, BESITETES D mass
discrimination ENNBETHAZ AR LTWAS. &
7 E R R % (20) 5 B Z ¢ mass discrimination 13 HZhE
FALWILSHBEKEELZB LI THEEATEH LT
lelEZOLND. TOERMD, £y FICBT SR
HHEOIELDOELERTERVDT, £y FILIE

** A% National Bureau of Standards (NBS)

#4x 22 AAEEL ) mass discrimination #WIET A% &, £<
D4 T3 Catanzaro et al. (1968) DRFEMEAH VSN T
/. LhL, ARETRAEBESLLVBNLERZD
% Tuttas and Habfast (1982) DH#ESEfE % AV 7.
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Table 2 Influence of aerosol contamination on lead isotope
analysis of JB-2 basaltic reference sample

Pb Lead isotope ratios
Sample amount 206Pb/ ZMPb 207Pb/ 204Pb ZO‘Pb / 204Pb
(ng)
182 255 TMS  4g.3200.01  15.53£0.01 38.2120.03
(50mg) work
1980 18.13£0.01 15.64+0.01 38.15+0.01
Aerosol* 1 1981 18.28+0.01 15.61+0.01 38.17+0.03
(Contamination) 1982 18.0240.01 15.5840.01 37.94+0.01
Mean 18.14 15.61 38.09

* : Hirao et al. (1986)

The concentration of lead in JB-2 is 5.1ppm and the absolute lead amount in 50mg of JB-2 is 255ng.
The lead isotope ratios of mixture are calculated on the assumption that the contamination of lead aerosol

during analytical procedure is Ing.

R OBRELTIR, TORRLEEYL LU CEREE
WETHC EHRBETHS. —7, BT (#9205
) IS 31T % B E O FRFE L (mass fractionation D%
}i3, WThORABICEWTL, BATEDEESH
BURCHELBIFIRETH- 1T b, AHE
TIHBEDHR & Lizh - 7.

3.2 ERMBOYE

ERE LR UOWFIET (hHOEB| #Fko7282
5, ERBEFEKIBIUREILEA LBLRMET
lng RBTH- 7. TOFHRBORMA&LBEITR
> TWEWA, KEFOIT OV IVNERBIEROXETR
SRBEREThHDH T L5, Hirao ef al. (1986) 2AIE L
7o 7 1YV D il (206Ph/24Ph=18.14, 27Pb/
204Ph=15.61, 208PhH/204PH=38.09) # FH\ T, AKEER
50 mg OXREFERE (JB-2) FiZ 1 ng DI5EESRAER
ALSBE, FRBROBRMEGLS EOBRER(LT S
PEREBEL -7 JB2 AP CHRAMERZRIE L
TRBEFRBOFTHEEHS.L ppm 2R HEL, B
WX BRAMEILOBERLZTRTVWEELZLNS.
Table 2 ICRERER L2 X 510, HHH Lng DE|AK
& % JB-2 (BB EE50 mg) B DRk OB
BOBESHBEUETELTWS, 33 THRBRTH LS
12, AR TCRERBOBRAMGLEEEDRFTLITO
KRETERL TS, LichoT, TaADEREDOHRE
FL V(1 ng £ TRAEOEBRWA BEFE
Foppm Ll E) OSAFC A LEIEICITEAN P E LB &
EX7 BT LA

3.3 EAEERKBOAERR

WEREN B LU US.GS. RTDI2EED K EE
#RAJA, 2, 3, JB-1a, 2, 3, JG-1a, 2, 3, JR-1, 2,

BCR-1 i >\W TR A KBIE T > 7. JB-1a &
JIB3 k&, EREOREEHRIIZhZNHITIC2E
UEfTxo7z. ThOOBRLMOWRBEALLAKS
NicHEE L % Table 3 ICE L7z, FRET LICHES
N7 A A AL D BEXER 2 (20) 25 £0.001 =20905/504=
+0.003, +0.001=20627/204= £0.003, +0.001=
20208/204= £0.007 DEFAN/E 5 12D T, LV H2TH
HAEZ LOBREBHRFSIMTER L. LaL,
3.1 TN/ &k 3 2B ES ¥ 5 O mass discrimination
BEDEFLHMBECEELS JIETHETEHL T
ToeEZONBI L, ERA—FBHCOWTHILIIC 2
B ERIE LB E, FRMEEROIES D ERTTICH
HRHFEAMETRELTWABI D, ERBT2IC
RFTHR LA, SEOMRRAAGHREDTRED D
L S (JIEERE) i 206Ph/204P] |, & 207Ph/204Ph [ T
+0.0172 &, 208Ph/2MPb kb Cid +0.03E & BB
M L7,

WU, LD, O AR I N/ BEME & Ol
HELTASE, USGS. %70 BCR-1 iItoWTiiR
EDOWFhOHE{E (Koide and Nakamura, 1990; Peng
et al., 1986; Wittke et al., 1989) & & WG DEEDOHEAMA
TEL—FH L. EREMBITOLIEED KREE
ERBHZ DWW Tk PRHE 4> (1988) & Koide and Naka-
mura (1990) & O THEKRF % Lz, FkiEs (1988)
HRELA6RBOMAMMAELICE LT, EEREE
(20) T ABEMEICEENT20~50fZ 1 E\04~1 ¥ TH
%E LI, JG-la B\ 7o b RBHT R T OB MK
HBABREE R THLA AR EWETHE SO
TW5. Ffdid A (1988) i MAL AR REIC L 2 EER
BHRDOSBOTFEXEBOE Lici), BRMEGLAED
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Table 3 Lead isotope ratios of G.S.J. and U.S.G.S. rock reference samples

This work Literature value
Sample Ref.
206Pb/ 204Pb 207Pb/ 204Pb ZO&Pb/ 204Pb 205Pb/ ZDQPb 207Pb / 204Pb 208Pb/ 204Pb
18.308+0.002  15.547+0.002 38.285-0.005
JA-1 0 38.285£0.00 18.303 15.538 38242 (1)
L 183060001 155400001 38330001 | S0 SR o UTE )
: 18.31+0.01 15.54+0.01 38.31+0.03| >°*0 40L0. BT=0.
o 184010002 1561050002 386720005
S 2 183940001 156080001 3865240001 | 18418 15.640 38.767 (1)
81 18.40+0.01 15.61+0.01 38.66+0.03
A  18283E000L 155100001 38.239:0.002
) 18286:0.001 1SSI7+0001 381920001 | 18275 15.499 38214 (1)
: 18.28+0.01 15.51+0.01 38.22+0.03
JB-1a 183590001 15.536£0.001 38.619-:0.002
+
(.51  (18.3640.01) (15.5440.01) (38.62+0.01)| S24F014 15495013 38722035 )
31940002 1553320, 192-+0.
B 1831940002 1SS330002 381920004 | o 1s.547 18237 o
b 183150001 1S53 382050004 | i oRR U
‘ 18.32+0.01 15.53-0.01 38.21+0.03| ./>°*0 87%0. 621033
JB-3 1826240001 155170001 38.1580.001
(571 (18.26+0.01) (15.5240.01) (38.16+0.03)| ‘5287 15.527 38.208 m
18.5640.001  15.592:0.001 38.6480.003
JG-la 1857440001 15.601+£0.001 38.67940.001 |  18.547 15.578 38.557 M
[27.6] 185840001 156110001 38713+0.001 | 18.71+0.15 1578+0.13 38.53£033 (2)
18.57+40.01 15.60£0.01 38.68+0.03
5860, 6340 9960,
Gy 1BSEETO00L IS634E0001 38996:0001] o 15640 vor
T 186000001 1564£0001 389740003 | S0 o SO o TR
21 18.59+0.01 15.63+0.01 38.99+0.03| o420 470, S1£038 @)
G 18340001 155520001 3841250002
T 1834620002 ISSELE0002 3843430005 | 18.388 15.601 38592 (1)
4 18.3550.01 15.56+0.01 38.42:0.03
+ +
(R 1837TIE0002 ISST7E0002 3846250005 | oo 15575 a6 O
IRl 1835920001 1SSE30001 38420001 | 1, 00i00s 153014 379403 Q)
' 18.37+0.01 15.57+0.01 38.4410.03 R D e
iRy 1890001 ISSSIE0.001 383820002
T2 1835740000 155610002 3840860004 | 18351 15.560 38.395 o
71 18.35+0.01 15.56+0.01 38.40+0.03
18.80640.002 15.63040.002 38.7090.005
18.812 15.626 38,690 o
BCR-1 18.818+0.003 15.634£0.003 38.713::0.007
+ + +
(13.6]  18.827£0.003 15.642::0.003 38.73220.007 18‘8113;‘82'010 15'63;(;“6;)'006 38'722“73'034 g’;
18.82+0.01 15.64+0.01 38.72%0.03 : : :

* : Concentration of lead in each rock reference sample (ppm).
(1) : Koide and Nakamura (1990), (2) : Nakamura ef al. (1987), (3) : Peng et al. (1986), (4) : Wittke et al. (1989).
The analytical uncertainties in this work, Nakamura ez al. (1987) and Peng ez al. (1986) are givenin 2o uncertainty levels.
The values given in bold letters indicate the mean values in this work.
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BEOR L, BES#HE0 mass discrimination OFHIE,
& 512X mass fractionation DFFFE/LICHR 3 A FHIEH
R TELNTEET, TOL> RAELOMBER
BABEEEOMICERLEELRFIZRI LD LE
z256h5. —7, Koide and Nakamura (1990) Cid, &
RS O SRR 2 B IS BB BF 5 i CTRP
LTWwWaA. LaL, &RET:OHRAMELROEERFE
(20) 13 +0.002=2006/04= +0.099, +0.002=20507/204
< +0.030, +£0.005=<2053/24=+0.074 D EH HE N T &
5. ¥, A—a B >W Tz 2 B ERIE L
7oBE, WHDOERTTILEDRFELANBE CRELT
W5, LicB->T, COREGEELAREE LRSI ZN
Lh_E o 38 2 (206Pb/204Pb [ i DV T hE £0.01~%0.05,
207Ph/204Ph  H. 1d +£0.01~0.02, 208Ph/204Pbh I ik
+0.03~%£0.04) ZHE VTV BEZLRETHH. T
D k> 77B#xER#%E LT Koide and Nakamura (1990)
LAREE L B L TAH B &, 206Ph/204Ph, 207Ph/
24P LIZ oW TR JG3 RV 9 RB T XTI B W
TRHOBREDHB T LT3 LYW TE 5. 28Pb/
204Ph FriZ oW T 4 3R (JA-L, JA-2, JG-1a, JG-3) %
&, WHOBZQHEAT—H LA, JG3DFTXTD
SRR T DBEOEMMA T3 L& - 7cEh
BREDF—FZRIFTHHEATEZWL. LrL, 43K
(JA-1, JA-2, JG-1a, JG-3) @ 208Ph /204Pb Fr 3 —F Lk
Mo BRI ODWTIKRD LI IKEZONS. Tizbb,
Koide and Nakamura (1990) {3 B—# 8% CERARAL AL
BIEfT%->TEY, ARE LD LBEONERFELZE
LTCW5. ZO7zHBlER O mass fractionation OFERE
FHERTHIENRTET, W OPDRELRRT T
BB B354 7- U 0 mass fractionation Dk & X ()
R, ThrEBIIERMELREHEL V5. HE
EDORKEVRAMALIEZE D aBDETATELO L
DOWEBEZFHDT, BEEDR LA X\ 28Ph/24Ph
HTAREE L OT—BDBHESBELLLELZLN
5.
US.G.S. BITOEGEERL & LN THEMAER R
fTOEEFRRNCE§ ARG T — X TR EFHSED
T4 72\~ (Ando and Shibata, 1988). %7 AHE(E
L O EBBEDOARE L OFFICOWTI N EDR
REAETES L3 TERY. 5%, EBRFOTRE
B L 55 % DRIET—Z DERPEEN 5.

3.5 ARBHOKRELELATEDRMBILICONT

AHLETIISEES B ppm L EO12EEOKILER
& U B B HE FUR O $R R A7 & L % 25Ph/2%4Pb tb &
207Ph/204Pb H i DTk £ 0.01/8 F, 208Pb/204Pb [hiZ

DUVWTIHE0.03BEDEETRDS Z LN TEL. #EH
E OB CTabh CE L EEERAROHBFME
T —2 B8 A (/o & 21, Hochstaedter et al.,
1990; Stern et al., 1990; Hickey—Vargas, 1991; Dosso ¢
al., 1991; Hoernle ef al., 1991; Sharma et al., 1992) Cit
AFHRFANMBEOT—ZPRVWHLNTEY, SEH
FZLIEREFEC L > (RN T =X RR/LDT—X
L DOHBHFICTESM 2 DN MERE FEIOL L) %
BELTWBHEEXLNS. T, KGO BAEERR
BOSRBEIE ppm U ETH D, SEIORITES L2 H
BEREFOBEESVINCERT ALK E->T, BERD
BARICK T 5 REH AR A A LLBIE S FRE L e B, R
FfLAREICIE “BRD/NRS Fy 7 A7 WO HRERS Y,
HWIRDO<V FVOEILEE XS L CEEREYE > TV
. BEhTHY T X7y a VKBTS V/BHOREL
BIORBEEMBHRTEHA8EME b H D (McCulloch,
1993), Bl KBIEENC B\ CERRIMMA LA O TR
RPEMEE ED L > IBRE L > TEH LTV H,IEY
Wy AEELHEFRE L /L>Tw5hH. 2L, AR
BUWTSREM A HLEIE # B A7 h - 2SR E 420.1 ppm
I =X —OBEELEEITOVTIL, BARIFH(1988) T
LRk X3, BEREBOMA A ORFEFRE
(40~70 mg) DRFEL, LOBRK 2 LSBT HHE, D
BWER TRV A TV HBKBENC B 5 R 5
A A VOSBEREDORFER L L\ 1ot T LOM
BEBE - Tn5.

R AT D BITH - D EREN LM Ze TR
ERFMOBEAET X A ICIIBRAAAELRIECERER
OB/ ETE 2D TN HE NV, T IS
LEFEd.

T8, EMEO—ITICITFR 3 EERLEMIERS
B [ESERHR 2.
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