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Quantitative analyses of Rb, Sr, Sm and Nd for GSJ rock reference samples
(JB-1a, JGb-1 and JG-1a) by isotope dilution method using thermal
ionization mass spectrometer

Yoshiyuki KURAMOTO, Jinichiro MAEDA, Toru YAMASAKI, Haruka YAMAMOTO,
Takeshi IMAYAMA and Teruo WATANABE®

Division of Earth and Planetary Sciences, Graduate School of Science, Hokkaido University,
N10, W8, Kita, Sapporo, Hokkaido, 060-0810, Japan

Rb, Sr, Sm and Nd concentrations of geological samples have been determined by isotope dilution
method using thermal ionization mass spectrometer (Finnigan MAT 262) at Division of Earth and Planetary
Sciences, Hokkaido University. In order to evaluate reproducibility and accuracy of the analyses, we
conducted replicate experiments for three GSJ rock reference samples (JB-1a, JGb-1 and JG-1a). The results
of five to six separate analyses are as follows (concentrations in ppm with standard deviation, 1S.D.): Rb =
39.39 £ 0.19, Sr = 460.6 + 3.4, Sm = 5.30 + 0.03, and Nd = 27.20 + 0.15 for JB-1a; Rb = 5.93 + 0.22, Sr =
341.1 £ 1.5, Sm = 1.49 + 0.01 and Nd = 5.44 + 0.04 for JGb-1; Rb = 182.2 + 0.5, Sr = 186.7 + 0.5, Sm =
4.58 +0.22 and Nd = 20.12 + 1.29 for JG-1a. The results show good reproducibility. The comparatively poor
reproducibility of Sm and Nd in JG-la may be attributed to heterogeneity in amount of REE-bearing
accessory minerals in the sample prepared by GSJ. Overall, the results are in well agreement with the
“recommended values” of Imai et al. (1995), suggesting that our analyses have good accuracy. Of course,
accuracy of analyses directly depends on accuracy in concentrations of analyzed elements of spike solutions.
Therefore, reexamination of spike compositions might be necessary for stricter evaluation. During this study,
analytical results of ¥’St/*Sr and '“Nd/'*Nd analyses were as follows: *’Sr/*Sr = 0.704082 + 0.000019
(1S.D.,, n = 9) and '"*Nd/'"*“Nd = 0.512780 + 0.000014 (1S.D., n = 9) for JB-1a, ¥'Sr/**Sr = 0.705258 +
0.000034 (1S.D., n = 3) and "“Nd/"**Nd = 0.512655 + 0.000009 (1S.D., n = 3) for JGb-1 and *’Sr/*Sr =
0.710964 + 0.000081 (1S.D., n = 3) and "“Nd/"“Nd = 0.512368 + 0.000003 (1S.D., n = 3) for JGb-1.
¥7S1/*Sr of SRM987 was 0.710202 + 0.000023 (1S.D., n = 11) and "“Nd/'*Nd of JNdi-1 was 0.512105 +
0.000010 (1S.D., n =9).

+

Keywords: isotope dilution; Rb, Sr, Sm, and Nd concentrations; ¥Sr/**Sr; '*Nd/"**Nd; GSJ rock reference
samples; JB-1a; JGb-1; JG-1a
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1. [FU®IC

JLUFE R E R BB A e ER R B A T I3 R T E BT &) TR (TIMS) 2NERE SN
THD, 24 - Wkl Sr, Nd AR ORIE & A AFHIEIZE S Rb, S, Sm, Nd ZH 2D H]
EMTONTNS. ZNEDERICBVWTIEEERBZBOERLAEL, foniTr —FZfoE
BRESCMDPRICID T Y KT H L3, EBORE (precision) EHEE (accuracy) & RiE
H5 ETHBRERIRTHS. AHKIZBTSD Sr, Nd FAAAKRLEIEIZDNWTIE, HfEiEs (1997)
*° Orihashi et al. (1998) IZ& > THEINTWNSAY, Rb, S, Sm, Nd EE& T DWW TIES £ THE
ENTWiaEMh-7/. £IT, ERONMOBELHEEICOVWTHRHE TSI L2HNE L THSIITIK
BN GVIFEAT (HMERRER) OaAREREI ST (B1-a, JGb-1, JG-1a) @ Rb, Sr,
Sm, Nd #EEO#K VIR LHEIEZFTIa>7/2. £z, 2002 EEORFELOH L WEMNOBIRICLEWN,
RELOFEZITS VU =2 ) — LAPHESNMEIEbBIERL, ERRELZNLEIE IS TRERS
bDOLEBESZDT, HHET S, Nd FFAREIZDOWTH DR LRIEZTT72-> 2.

2. EE
Rb. St B LN Sm, Nd O

#AELD Rb, Sr, Sm, Nd O - 7BEAET, FEAMITINZ EIZ) (1982), Kagami et al. (1987),
Orihashi et al. (1998) IZff>7z. 100 -200 mg DikEtZ Tml 770> Vv —IZFE& L, [BEE (40% HF
+ 65% HNO, + 15% HCl) ZRWTH 1R, 110°C IZELL 3% L 7=. Rb, Sr, Sm, Nd OHiiH « 7
BEIA A RO N7 40—k 0fTo k. T, 10 ml O F 2R HEE (Dowex AG
S50W-X8, 200-400 mesh) Z AN/=2H T L&A NT, 2.5 M #HEEICKD Rb, St #2ZNZ it - 4
BEL 7212, 6 M HHEEIC K> TR LB ICEZME Lz, 20%, | ml O A > HBEE AN N
FLERANWT, pHZE4SICHELZ02 M a-bt ROF A VEEEICK D& THETENS Sm, Nd &
flTHE - BEL 2. &UBHZ, St Nd FALARHLMIE M & Rb, St Sm, Nd @& &2 2N Z g n L,
& 8 A RUEHTIEECEE & 351 ¥Rb-*Sr, '"Sm-"'Nd 1B & A/ 7 2 A, Mt ZEfro72. YRb-¥Sr,
Sm-""Nd IR & A/SA1 77 @D Rb, Sr, Sm, Nd DIREB I OEITLHE DRI AL Z Table 1 1277, 1R
G AN U DB IR DFEMAFRRIE 1995 FIFEEABARTY 1Y =T Han S5HA Lz o
EILOMETHD, KILRBEIWBARICTHRINMETHS.

Sr. Nd RS2 L D #llE 35 K O Rb. St. Sm, Nd & #7317

Sr, Nd R OMIE S L Rb, Sr, Sm, Nd & &5 T I ALHEE KPR F BB A TR Bk e
BRI HREO XA BN E &M E (Finnigan MAT262) ZRW/z. RSHEHT 7 D077 5
TRHEBRZEEELTHBD, MEIAY T4 v 7 E— RTIro k. SN AERZIEEN (1997)
WHRRINTNSD., 1A 2T Ta - Re ¥ TN T 4 T A RNV, HIEFOA A L HOEZE
FEIXHIC <10® mbar 4R L7z, £/, IE#EEEIZ 10kV TH 5.

Sr, Nd FIMZARLOBIEE, 1 70w 7 10 AF ¥ > TEH10 - 20 70w 7170, ZOFEHEB LY
HIEFRZE (2S.E.: 2 sigma of standard error) ZHIEME L7z, ¥Sr/%Sr, "“Nd/"“Nd [bid, Z=HhEh




80Sr/*Sr = 0.1194, 'Nd/'"*Nd = 0.7129 THAKIL L 7=.

Rb, Sr, Sm, Nd FEOHE, TNZHN YRb, ¥Sr, '“Sm, 'Nd & Z/81 7 &F B FMAFREICEK
S Tfro7z. EBESWIZBT BRMAKRLOHEIEICENTH 1 70y 71310 AF ¥ M50, Rb
I3 BRb/ARb, St ¥Sr/*Sr & BSr/*Sr AL I 2 223 7 0y 7, Smid 2Sm/“Sm & *2Sm/“'Sm,
Nd 1% “*Nd/"*'Nd & "“*Nd/'“Nd FfifktbzZnzh 4 7oy 7#llE Lk, e LZRMARE, 3
SEa—4—707 I A (BT Pro, JIIEF, 1994) 12XV, EHENHTITBT B RNAKRSBIOFIED X
O EERIREZITo 2.

HIE RISt R OREHERE & LT SRM987, Nd [RINZAREL OFEHE R & LT INdi-
1 ZRERHEIE U, BESTOEEZHER L 2. T O#EE, SRM987 d ¥Sr/*Sr 13 0.710202 + 0.000023
(1S.D.,n = 11), INdi-1 @ '"*Nd/'"*Nd 13 0.512105 +0.000010 (1S.D.,n=9) ThH - 7/=.

3. &R

Zr[al, Sr, Nd [FEAL AR FElE AR & U 72 D13 IB-1a (9 5lEh), JGb-1 (3 #kkh), JG-1a (3 ik}, Rb,
Sr, Sm, Nd E &Mk & L7=DId IB-1a (6 iadkl), IGb-1 (5akkl), JG-1a Sikkh THD, ThTh
i z1Tw, MEZITo72. LTFICZOREREIRT.

Sr, Nd [FEIfrfAk L

JBI- a, JGb-1, JG-1a @ Sr, Nd [RIAZfA FLHIE SR Z Table 2 12779, ¥Sr/*°Sr 13 JB-1a T 0.704082 +
0.000019 (1S.D., n = 9), JGb-1 T 0.705258 + 0.000034 (1S.D., n = 3), JG-1a T 0.710964 =+ 0.000081 (1S.D.,
n = 3),"¥Nd/"“Nd & JB-1a T 0.512780 + 0.000014 (1S.D., n =9), JGb-1 T 0.512655 + 0.000009 (1S.D., n
= 3), JG-1a T 0.512368 + 0.000003 (1S.D., n = 3) THo7z. TNSFERITETCHME LT TH
% (Table 3). FNARIIEICL D EEIO S, Nd BEFIEICIE, Zns0fEHANE. St BXY
Nd [FIfZAREED 0.0001 DZEED St BELUN IBEICH 2 5283, BXZ0.001 ppm BEEMET
BB, il DE BHERITE T 2 i T RO L O SCHE & O W KB E 780, Sr, Nd [A]
PLAR L DRNEFERIT DWW TIZ, SRMI87, INdi-1 OEMMOHIEHEE EHICHRBRET D FET
»H5.

Rb. Sr, Sm, Nd 7 B/

Rb, Sr, Sm, Nd & &/ 1 H: % Table 4 127597, JB-1a 13, Rb (39.39 + 0.19 ppm), Sr (460.6 + 3.4 ppm),
Sm (5.30 + 0.03), Nd (27.20 + 0.15 ppm) & HITIREDEIIEITH T HEEERZE FHMEHERZE © Rel.
Dev. [%]) 7N 1%LANTH D, BHEEIZIERITEW. JGb-1 1IZDWTH, Sr(341.1 + 1.5 ppm), Sm (1.50
£ 0.01 ppm), Nd (5.44 + 0.04 ppm) IZB N TIZFEERIZ 1%LANTdH > 7273, Rb (5.93 + 0.22 ppm) 12D
WTIE, 3.8%&7 ML TWab. JG-1a T, Rb (18221 + 0.51 ppm), Sr (186.6 + 0.4 ppm) TIL 0.3%
DINTHZDIZR L, Sm (4.58 + 0.22 ppm) 73 4.9%, Nd (20.12 + 1.29 ppm) M 6.4%E K=< EL
TWw3. JGb-1 @ Rb 13, EEERZEEIKIT IB-1a, IG-la LRIEETH DD, BNWEHEDEZD, T
DO HERRENKEL B> TVNBEE 2 515, JG-1a D Sm, Nd I DWW T, Yuhara et al. (2000)




IZBWTHREOMERAH D, Rb, Sr TlE 0.3%LAAZEA, Sm T 2.6%, Nd T 3.3%&, JB-la TD
0.6%, JGb-1 TD 1.3%F2ED Sm, Nd ¥=E O EEERA S KL THRESTHL TS (Table
5. ZOZEEHBIORNGEN, DM EEICEE GO ORADTRENE (Yuhara et al., 2000)
ZRET S, ZOXDIZIGh-1 ® Rb BLWIG-1a D Sm, Nd ZFRIFIE, 2T 1%LANOAHXHELE R
ZTHU, 2R ELTOHEMN, THOBHEE (precision) [ EEW. — 5 THEE (accuracy) IZBIL
T, BIRT 5 XS ICABDNAES TN, RIFEHERIZKIEE TH 5 JGb-1 O Rb ZRIFIE,
2 TOFEID R, St, Sm, Nd B IZ DWW T Imai et al. (1995) OHEREAE (1994 recommended values) D
5%DEPFHNIZAS.

4.

T, ENATRIEORBIZ DWW TR 2R RS,

o7 P 75 B2 O I B

FIR AT BRIEIL, KRR b DMEHI 251 7 (BRI 2R, R T
PUERE N, A/ 2 IR O FALASLR D287 5 ik O e R 25K 5 71 TH
5. RHFE N) BEOR/SA 7 (8) HOHNTHROWEEZNEN Cy, C (1 mollg), N BE
U'S DEEE Wy, Ws (2, RERE N) BEUR/A Y (S) ORI A, B OFEEETHT
N Ay, ByBEW A, Bs (mol %) &F % &, RAEWHOHRICEDFENAE A, B OFAAL R IZARK
TRINS.

R=(Cy*Wye*By+CseWseBg)/(CyeWy*Ay+Cse We Ag)

ZORZE CWIZDODWTEHETSHE, ROLIITRS.

Cy=Cs* Wy/Wy[(R*Ag—Bg)/ (By—R*Ay)]

ERICE ST, RAGB T OMRITHRRBREZRD S I ENTED. DED, A/ T OMBEN
FHTHNE, RBEANM 7 OEBEZTNSDRAVORMKLZRET S ZEICE>TER
DT Z B DT, FNETHIEITIERICIIMEE Aln I N, EHEREE O ILBIC X 2 %A &
KPlEns. £z, FRMAELREIC TIMS 2 W FRMEAFTREL, BERDBEOSWERD
WMFEEO—DEZEZLNTVS. BEANA V7 E2HAWSFIRIE, O YRb/Sr, Sm/'™Nd 78 A
KA VB OMETEL DR EDREEZITTIRELZETHD. —HT, BE -HEDH
WEBDTZFEB T 5720121, MERDIEHICIRES TWAANASVNBETHD, TNz ESE
THEOMHELNVWENWSHMEBHHS.



TE R & SOk & o ik

ERPFOEEEAEEHE, 23 FE TIZ Imai et al. (1995) IZ2& > THEERE{E (1994 recommended
values) WG INTNDD, T OHESMEIIHE 2 72 WIS DRk 4 72 FIRIC K B W O X E T
HB. —H, TIMS ZRAWZFEMERIIEICE > TERHFOFEESGHEID Rb, Sr, Sm BXU Nd
DEBNZENTWBHNTIAD L, IB-1a, JG-1a, JGb-1 IZDWTIZ Yuhara et al. (2000) DHTH 1
B U 20 E 28780y, Yuhara et al. (2000) Tid, AL EFEROE RS FIE DED YRb-*St,
Sm-"Nd JE & A /XA 7 & Wiz TIMS I X B AR TRRIEZ R L Th 5.

EiRU7=& 512, ABFgEHE RIS, KIEBED IGb-1 D Rb 2Fk< &, 2 TOiEID Rb, St, Sm, Nd &
FEIZHNT Imai et al. (1995) OHERE L 5DHPANT—HL TWHDT, HKRALGFEICKIDER
MEREBBODNFAFMNTH D ENAS. LD, RITHEREZXDIT, TIMS 1K 5 RAMERREIX
EAMICIIHEE AR IN, TORBEBMOFIELUERTHEVNEEZSNSDT, HMEEE
ELMABRTEICXDONEOFEEETH S Imai et al. (1995) OHESEE & AHFFE T OHIEHKE R
ZEMICHKRTHADIIRHETHS. £ 2T, KR ERKOFIENH NS TS Yuhara et al.
(2000) EDHEEZEITS 2

Yuhara et al. (2000) &ARFFERERZ [z d % &, JB-1a, JGb-1, JG-1a @D Rb, Sr, Sm, Nd & & H
12T 33%DHPANT L TWBY, St,Nd, Sm IZ{EHT % &, Yuhara et al. (2000) LD 2-3 %
R E WIEE AR L TWS (Table 5). Rb IZDWTIE, JB-l1a TI, Yuhara et al. (2000) £ D
B 1%m WIREZRT —/ T, JGb-1,)G-1a TIHMEWREZRL7Z. DX D JGb-1 TIX Yuhara et al.
(2000) @ 6.09 + 0.084 £ D 2.56%KIEE D 5.93 + 0.22 (ppm), JG-la TIL, Yuhara et al. (2000) @
1849 + 0.5 (ppm) KD H 145%IKIEE D 182.2 + 0.5 (ppm) NS5z FEZEIZ 1SD). I D%
Wi Imai et al. (1995) @, FRZZFIEICKDHERN SR BEHADOH TORHUITH RS E/NE N
HDOTHSD. LAML, S, Nd, Sm IZBWTAIFILDRERN Yuhara et al. (2000) OfEL D H RFHAIC
2 3% WIBEZRLTNS ZEIEHSI NS, BLINDVHEORKETHHET DL, DI
KNI, R ASA 7 OFEEME (Wy, Wy, MR R), A1 7 DIRE (C), A/NA VD
PARTFTERE (A, Bg) REDNNTA—=F—DHBED—D, HDENIEN DNRIEFEICIRES TR
WHBEEIN B 5. GBS 281 7 OFEEAE Wy, Wy ERINELEE R I2DWTIEAWIZE & Yuhara et al.
(2000) TIEFABROFEZANTHELSN TS EHBPIETN, ZOXDBRHENRENE AL BIER
Wb EidERIC< W, —F, AFRETHRAL TWSEILEDANA VIBEEED AT 7 BE
EDFE, BEXY Yuhara et al. (2000) IZBNWTEHAINTNDIETHEDA/NA VIREEED A5
JIREEDEDMICRBEHNRENNHIUL, FLRREORBLERDOHEHI DWW T OERER
MRARZENERTHDEEZENS. 51T, AT 7 FHDOENMAEFEEE (A, By IZBNWT
HLRMMBZEEN DL, ZNA VBELFAKOERE D5 TAREENH S, 202 O/
IZid, FTRFANA VBEICOWTOMGENLETHS. —7F, Rb IZBIL T, IB-1a, JGb-1, JG-
la TRHEVBDEVWNE SNRN . /o T, ANA T DORBECRMAEMKRICBITIZ2EOENS
DRMHIBEENHATHSDELTH, Rb L TRTOEEDILKAI/NSNHDTHHZHD
EEZBNS.

St%, FERERIRE W 281 7 OMERICE D 2N VIBEZR IEMICRET S 2 &, TLT,




FIMARHRIEIC LD Z < OT = RN IN T A EEHERE (1 A1 BCR-1D) REZME L, TR
LD - 217D LT, KOBEICHREZAEO2LENDHHZSS.

5. #&#

ALUEIE K 2E R F BT H A WF S R M ER 2R Bl UG E O R B AR E &2 HTaT (TIMS) 2 W
72 FEAARFIRIEIC L D Rb, Sr, Sm, Nd EBOVTOKEE LHEEZ AES 2 BT, Mk \ESE
AR SVIZERT (IHMERRAERD OAAEEREIEES (B1-a, JGb-1, JG-1a) O##D K LHIE 217
2, KB E DR o 2. FiEloZTNEN S - 6 EOKEDRLEEICLDESNZEIT
FEIEEIL, JB-1a IZ DWW T Rb =39.39 +0.19 (ppm), St = 460.6 + 3.4 (ppm), Sm = 5.30 + 0.3 (ppm), Nd =
27.20 £ 0.15 (ppm), JGb-1 T, Rb=5.93 £ 0.22 (ppm), Sr =341.1 + 1.5 (ppm), Sm = 1.49 + 0.01 (ppm), Nd
=5.44 +0.04 (ppm), =L TJG-la T, Rb=182.2+ 0.5 (ppm), Sr = 186.7 + 0.5 (ppm), Sm = 4.58 + 0.22
(ppm), Nd = 20.12 + 129 (ppm) THo/z. T TRLUZEEDL, FHEOERERAETHD. IGb-1
D Rb & JG-la @ Sm, Nd ZFRIFIE, HEERZE (REOFEEHEICHT 2EERE) 32T 1%
DNTHO, mHME, ThOERERIRENWENAS. HERMNHEEENRE /W JG-1a @ Sm, Nd 1T
L Tid, M HETEEL < EORIRDIEY OREICK 2O REMITER L T\ 5 rTHelE
MNEZ5ND. —HHEEIZDOWTIL, JGb-1 @ Rb ZFRIFIE, £TOiED Rb, Sr, Sm, Nd #EEIC
DT Imai et al. (1995) DOHEREE (1994 recommended values) @D S%DHEHIFHNIC A D, ZDHipH %
REBNE T THLENZDD, KDEMEICRED D7Z0ITIE A/ VRO BB NBET
HAHD. £z, FREIO YSy¥*Sr & 'UNd/'Nd tiZE N4, IB-la T 0.704082 +0.000019 (1S.D.,
n=9), 0.512780+0.000014 (1S.D.,n=9), JGb-1 T 0.705258 +0.000034 (1S.D.,n=3), 0.512655 =
0.000009 (1S.D., n = 3), JG-la T 0.710964 + 0.000081 (1S.D., n = 3), 0.512368 = 0.000003 (1S.D., n = 3)
THotz. WEHRF O SRM9I87 @ ¥Sr/*Sr 1Z 0.710202 + 0.000023 (1S.D., n = 11), INdi-1 D
"INd/'"Nd 14 0.512105 +0.000010 (1S.D.,n=9) TH > 7~.

HEE R RYEHRREMAR O & REMERE, EERFUCEEFT OB RS ER,
—EILV bOHKARHOSRETRICIIHEN S HREIYE « THBREVWLZZNTNS.
JeE RFHE R ER R E R 2RO E BN EHEEZ AR O S A ITITHEES TG 2T
LIZHDEEETN > TWelZWz. FEROMHERKICIE, BEastofss - HHICT
hzElHEWEz. L THEEZRT 5.
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Table 1 Elemental concentrations and isotopic abundances of the spikes

Rb-Sr mix spike Sm-Nd mix spike
Concentrations Concentrations
Rb (ppm) 18.949 Sm (ppm) 0.20823
Sr (ppm) 2.8706 Nd (ppm) 0.82807
Rb isotope abundances Sm isotope abundances
%Rb 0.02 *“Sm 0.00035
*Rb 0.98 7Sm 0.00371
Sr isotope abundances 8Sm 0.00781
¥Sr 0.8254 Sm 0.97669
86Sr 0.0369 'Sm 0.00571
¥7Sr 0.0155 2Sm 0.00392
Sr 0.1222 *Sm 0.00181
Nd isotope abundances
"Nd 0.0041
'"“Nd 0.0024
"“Nd 0.0049
"“Nd 0.0021
*Nd 0.0044
"“Nd 0.0037

"Nd 0.9784




Table 2  Analytical results of *’Sr/**Sr and 'Nd/"*Nd ratio of JB-1a, JGb-1 and JG-1a

Sample  No. ¥Sr/*Sr 2 S.E. Sample No. '¥Nd/'"“Nd 2S.E.
JB-1a 1 0.704104  0.000008 JB-1a 1 0.512774  0.000008
2 0.704087 0.000011 2 0.512778  0.000007
3 0.704060 0.000010 3 0.512787  0.000007
4 0.704118 0.000013 4 0.512786  0.000007
5 0.704092 0.000011 5 0.512790 0.000010
6 0.704065 0.000008 6 0.512761 0.000010
7 0.704072  0.000011 7 0.512788 0.000009
8 0.704059 0.000011 8 0.512800 0.000006
9 0.704083  0.000009 9 0.512757 0.000007
Average 0.704082 0.000019 (1 S.D.,n=9) Average 0.512780 0.000014 (1 S.D.,n=8)
JGb-1 1 0.705293  0.000011 JGb-1 1 0.512653  0.000009
2 0.705224  0.000011 2 0.512648 0.000008
3 0.705255 0.000012 3 0.512665 0.000007
Average 0.705258 0.000034 (1 S.D.,n=3) Average 0.512655 0.000009 (1 S.D.,n=3)
JG-1a 1 0.710999 0.000012 JG-1a 1 0.512367 0.000011
2 0.710871  0.000010 2 0.512367 0.000010
3 0.711022 0.000012 3 0.512371 0.000010
Average 0.710964 0.000081 (1S.D.,n=3) Average 0.512368 0.000003 (1S.D.,n=3)

2S.E.: 2 sigma of standard error
S.D.: standard deviation on the average



Table 3 Compiled Sr and Nd isotopic data of JB-1a, JGb-1 and JG-1a

Sample  *’Sr/*’Sr Reference Sample '*Nd/"*Nd Reference

JB-1a 0.704083  Kagami et al. (1989) JB-la  0.512784 Kagami et al. (1989)
0.704097  Naet al. (1995) 0.512768 Naetal. (1995)
0.704106  Yamamoto and Maruyama (1996) 0.512785 Yamamoto and Maruyama (1996)
0.704115  Orihashi et al. (1998) 0.512780  Orihashi et al. (1998)
0.704100  Abe and Yamamoto (1999) 0.512780  This study
0.704093  Yuhara et al. (1999)
0.704082  This study

JGb-1 0.70525 Kurasawa (1984) JGb-1  0.512641 Naetal. (1995)
0.705239  Naet al. (1995) 0.512635  Pin and Zalduegui (1997)
0.705241  Orihashi et al. (1998) 0.512647  Orihashi et al. (1998)
0.705258  This study 0.512655  This study

JG-1a  0.710973  Kagami et al. (1989) JG-1a  0.512377 Kagami et al. (1989)
0.710924  Yamamoto and Maruyama (1996) 0.512375 Naet al. (1995)
0.710988  Naet al. (1995) 0.512380 Pin and Zalduegui (1997)
0.710981  Orihashi et al. (1998) 0.512365  Orihashi et al. (1998)
0.710964  This study 0.512368  This study
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Table 4 Analytical results of Rb, Sr, Sm and Nd concentrations of JB-1a, JGb-1 and JG-1a

Sample  No. Rb(ppm) Sr(ppm) *RbA°Sr Nd(ppm) Sm (ppm) '“’Sm/'*“Nd
JB-1a 1 39.23 457.3 0.2481 27.06 5.27 0.11774
2 39.20 457.7 0.2478 27.08 5.27 0.11779
3 39.42 460.8 0.2475 27.18 5.29 0.11772
4 39.73 466.5 0.2463 2743 5.34 0.11771
5 39.46 459.2 0.2485 27.14 5.28 0.11772
6 39.30 462.1 0.2460 27.33 5.33 0.11794
Average 39.39 460.6 0.2474 27.20 5.30 0.11777
1S.D. 0.19 34 0.0010 0.15 0.03 0.00009
Rel. Dev. [%] 0.49 0.74 0.40 0.54 0.56 0.07
Sample  No. Rb(ppm) Sr(ppm) *RbA°Sr Nd (ppm) Sm (ppm) '“’Sm/'*Nd
JGb-1 1 5.61 341.6 0.0475 5.46 1.50 0.16643
2 5.95 342.9 0.0502 5.44 1.50 0.16638
3 5.92 338.9 0.0505 5.42 1.49 0.16635
4 6.24 340.4 0.0530 5.39 1.48 0.16638
5 5.94 341.8 0.0502 5.50 1.51 0.16652
Average 5.93 341.1 0.0503 5.44 1.50 0.16641
1S.D. 0.22 1.5 0.0020 0.04 0.01 0.00007
Rel. Dev. [%] 3.76 0.45 3.89 0.72 0.77 0.04
Sample No. Rb(ppm) Sr(ppm) “Rb/®Sr Nd(ppm) Sm (ppm) 'YSm/"*Nd
JG-1a 1 181.7 186.6 2.8178 19.42 4.40 0.13706
2 182.7 187.3 2.8228 19.16 4.41 0.13928
3 181.7 186.6 2.8182 21.86 4.78 0.13213
4 182.7 186.6 2.8348 19.05 4.44 0.14096
5 182.2 186.1 2.8337 21.15 4.87 0.13913
Average 182.2 186.7 2.8255 20.12 4.58 0.13771
1S.D. 0.5 0.4 0.0083 1.29 0.22 0.00341
Rel. Dev. [%] 0.28 0.24 0.29 6.40 4.88 2.48

1 S.D.: standard deviation on the average
Rel. Dev. [%]: relative deviation
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Table 5 Comparison of analytical results with reported values

_Z[_

Element Sample Imai et al. (1995) This study Yuhara et al. (2000) Difference
Conc. (ppm) Conc. (ppm) 1S.D. Rel.Dev.[%] n  Conc. (ppm) 1 S.D. Rel. Dev. [%] n di_l (%) di_2(%) di_3 (%)
Rb JB-1a 39.2 39.39 0.19 0.49 6 39.05 0.22 0.56 14 0.9 0.5 -0.4
JGb-1 6.87 5.93 0.22 3.76 5 6.087 0.084 1.4 3 -2.6 -13.7 -11.4
JG-1a 178 182.2 0.51 0.28 5 184.9 0.5 0.27 4 -1.5 2.4 3.9
Sr JB-1a 442 460.6 34 0.74 6 449.4 1.3 0.29 14 2.5 4.2 1.7
JGb-1 327 341.1 1.5 0.45 5 331.3 0.6 0.18 3 3.0 4.3 1.3
JG-1a 187 186.7 0.4 0.24 5 183.8 0.4 0.2 4 1.6 -0.2 -1.7
Sm JB-1a 5.07 5.30 0.03 0.56 6 5.129 0.029 0.57 13 3.3 4.5 1.2
JGb-1 1.49 1.50 0.01 0.77 5 1.457 0.018 1.2 5 2.8 0.5 2.2
JG-1a 4.53 4.58 0.22 4.88 5 4.449 0.114 2.6 4 2.9 1.1 -1.8
Nd JB-1a 26 27.20 0.15 0.54 6 26.51 0.16 0.6 13 2.6 4.6 2.0
JGb-1 5.47 5.44 0.04 0.72 5 5.319 0.066 1.3 5 2.3 -0.5 -2.8
JG-1a 20.4 20.12 1.29 6.40 5 19.57 0.65 3.3 4 2.8 -1.4 -4.1

di_l: [(This study) - (Yuhara et al., 2000)] / (Yuhara et al., 2000) *100
di_2: [(This study) - (Imai et al., 1995)] / (Imai et al., 1995) *100
di_3: [(Yuhara et al., 2000) - (Imai et al., 1995)] / (Imai et al., 1995) *100



