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Abstract: Pb, Sr, Nd and Hf isotopes are heavy stable isotopes of radioactive origin, and occurs no isotopic
fractionation in geological process, so their isotopic compositions are only related to the source. Therefore,
these isotopic compositions are important indicators of material source and tectonic setting, especially in the
study of crust-mantle separation and interaction. Some geologists have not systematically studied the theory of
isotopic geochemistry, and the calculation of the parameters of those isotopic compositions involves the rela-
tively complex formula derivation, which inevitably leads to errors in data processing in the understanding of
formulas and parameters. This paper introduced the related parameters of Pb, Sr, Nd and Hf isotopes, and the
calculation formulas of these parameters. On this basis, a set of computer program is designed by using Excel
VBA which is user-friendly, convenient, reliable.
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(" Lu/ " H) gom 0.0332 e ) )
N 17677177 BRBLIUA IR, SCAR [10.21)
Lu—Hf [F{v; 2% (RIS HE) o 0.282772
RFR (" Lu/ " HE)py 0.0384 B \
176y 70/177 S A, SCHEk 2]
("T°HI/ T HI) 0.28325
("°Lu/"HE) o 0.015 FHbFE(E, SCHk [23.24]

* E AT T S — b BRTE WU )y 4550 Ma, FRPEAPEAEPERT 1, 8T % .



240

T L

2021 4F

3 FEFFIRTT
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Pb-Sr-Nd-Hf 7] {7 & S8 5H R A # I L 1)
Geokit X PFH I — AL o 2400k, FET
KB HE T AEH B IE & AT T 24> Geokit J+
PUA, MHTRRA AT 4 A GeokitPro . iZ iR AS /N5

PIBCHT I H B 24, W —A> 58 38 1 IR 5 Geokit-
Pro20210328 f£32 2021 4£ 3 H 28 H . A X [A
{31 Z B 508, 78 GeokitPro H 3445 1 7E “ Hu Bk 1k
SRR R P aT DS Geokit SR HLHR )
R T @ wsemmme 00T LT ECHR AL PR T 4
Vi, SR 5 RS T BB T B TR (1 D). TR
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Fig. 1 The menu of Geochemical database
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Fig. 2 The window of data manage and parameter calculating for Sr=Nd isotopes
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32 HELGIE 4R
3.2.1 HFNI RS

(1) $ ASHL: TS5 C PO Pb)s. (" Pb " Pbs.
C"Po/Pb)( i S ACFFEAIAE, LA T A

RS EL (THEWIIRE I R b0 ): S5 4E 1R
(t/Ma), U, Th,Pb {12,

(2) Hi tH 2 50 P/ P tepptoes o« 0 JTh/U,
VI.V2.Aa . AB Ay .C"Pb/™Pb),.C"Pb/*'Pb),.
(ZOSPb /204Pb),- .

UEAR, A CRAE S 1 56 B Pk, 7680 I v e
SRAFEE B AR CRIRD

ANEE BT B BN, i 2800
AN o R I, 3 26 S HGE 8 AN 23 AR IRl — R e
S DU IRATEE RS T LR R S O, 43 %

XS HA TR o

(3) A5

OB AERE

BEAAFIAT G FA I BOEARENS (0pr) PR B
AR (1) T AOOFNF ATY RN, P HREAR
P2 —FER, FUESEOR R F AT Stacey and
Kramers” JFUSCHRT 6 LB AR A0E 725 4%, 7T
DIA I, BT AT EEE R RAEAR N AU NS 57, X
Fh 22 S vl R ST R IR AN W] i ek A
O, A RIS [ o AL, T A AR S
AR S RAESE BT A S5 R R — 800 AR EBR
T Stacey and Kramers™' {1 [y BEASE 10 4, i85 3
THIP B PR B, A R sy ih B O
v PR 565 I BB s B (R R 5 — B B i w iR (B R AT

F2 WHEREXER () TTE A
Table 2 An Example for two-stage model ages of lead isotopes

5= 2°ph/"Ph *"Ph/*Ph 2%Ph/*Ph t/Ma JESCAE R
1 12.73 14.09 32.32 2746 2745
2 12.75 14.07 32.22 2654 2655
3 13.986 15.085 34.038 2925 2925
4 13.59 14.72 33.53 2806 2800
5 13.28 14.53 33.43 2861 2860
6 13.16 145 35.08 2969 2970

* XU JT WITEAE A, AR

@V,.V,

T V.V, N ZEOEE Aa AR Ay =
ASE A SE R, LIS IE T V.V, B IE
PEWAE ARIGIE T A AR Ay =B HINIE

W% - Geokit X V.V, ST R I 2242
(21) Fl (22)0 4% 3 HR AT SR I B 2 850 ST
HESC Y, T He AT LR Y, A SO A LS R S
JE SR — S

£3 V.. V, SHITELHA
Table 3 An Example for V, and V, of lead isotopes

AY Vv
= 06pp2%pL,  27pp 2%, 28pp2%pY, ! 2 Ao’ AB Ay
AR3C J3C AR3C J3C
308-10 19.141 15.668 40.268 112.4 112.5 63.5 63.9 102.91 21.80  74.65
YL-90 20.475 15.856 40.846 160.2 160.2 126.1 126.3 179.77 34.06  90.08
8702-1 19.525 15.672 40.221 121.1 121.1 82.7 82.9 125.03 22.06  73.40
7903A-1 19.799 15.671 40.758 140.9 140.9 90.1 90.3 140.82 22.00 87.73
YL-74 20.050 15.708 40.544 142.1 142.2 105.5 105.7 155.28 2441 82.02
pPD2-2 20.023 15.701 40.734 146.0 146.1 101.9 102.1 153.73 2396  87.09

B FESCRAH Ao AR LAY
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@ MR {EITE

TR 2 Her B AT o R AL i 2 2R AT
AV, AT AT R IR R ALE, IRTE R [F] 3R
WHFE R, MR ETH R I A 2 4k 4 BT EE S22
fii h Z2 e MORB RUA A1 BT IR A7 R AR ™ AF

B IFESCPAT P AR, — 4 AR 30T | MORB
T RAERE (1000 Ma) , 25 —2H 228 A% (350 Ma).
A 4 TR FAEAF T TS 25 R 5 IS0
P2 R —B0

R4 REITESE]

Table 4 An Example for Initial ratios of lead isotopes

. U Th Pb t 20pp, 27pp 208 pyy (206 P b) (207 Pb) (zos Pb)
= (nefe) (ne/e) (ngfe) (Ma) 204pp, 2Wipp 204py 2ipp). 20ipp. 204pp ).
FARHA 1 0.4 0.845 79 1000 18.407 15.568 38.091 17.870 15.529 37.737
PRI 2 0.2 0.937 4.8 1000 18.66 15.631 38.428 18.215 15.599 37.776
Ftia 3 0.4 0.454 4.6 1000 18.054 15.538 37.770 17.141 15.472 37.447
1 0.4 0.97 2.8 350 18.101 15.542 37.753 17.602 15.515 37.362
My 2 0.64 1.03 6.9 350 18.006 15.536 37.658 17.683 15.519 37.49
W3 0.46 0.75 2.0 350 17.993 15.607 37.932 17.189 15.564 37.508
PN A Y ARGE R LR s LT SR
AR RS IR A R B L AT T 300, 5 R 2 (2) fr i 2%

BN BIBIRERGIA + 1 BZESeh, 4R
AR .
3.2.2 St-Nd [Ff; ZSH0 T

(1) S ASEL

VB H 8RS, Sr/ S, Sm/Nd,
"Nd/Nd, t,

PEHEZ0: Rb, Sr.Sm Nd, 248k YRb/*Sr i,
Rb.Sr R A2 S50, 2k 'Sm/*Nd i, Sm Nd

('St/*°S1);, 8, (0), 8, (1), f 4, o » ((Nd/MNA),,
Toms Tooms Tenurs €,,(0), €, (D) ’me/Nd oI Ty, — B
TR A B s ko s A .

(3) 1155171

725 F 6 H R B b R v B b
AN T KA B Se-Nd R R 2 Y, A
BHAERS R H 24 Mao FRTR R, A< S 1810 H T 6
AR CRANSBIARFD o

x5 SrEMESHEITESLG

Table S An Example for Sr isotope parameters

Rb Sr YRb/*Sr
F5 Sy Sr ('S/*Sr), €4,(0) £(1) 1

(ngle)  (nglo)  WEM 1EL* o
GJ10-5-1 4239 300 4.098 4.092 0.733725 0.73233 4148 395.5 48.55
GJ10-5-2 395.1 3027 3.789 3.780 0.733362 0.73207 409.7 391.8 44.82
GJ10-5-3 404.9 300.8 3.905 3.898 0.733459 0.73213 411.1 392.6 46.22
GJ10-5-4 409.8 303.4 3.918 3.911 0.733616 0.73228 4133 3947 46.38
GJ10-5-5 408 302 3.919 3.912 0.733514 0.73218 411.8 3933 46.39
GJ10-5-6 384.4 298.3 3.737 3.731 0.733626 0.73235 4134 395.7 44.19

TE AT ECR IR A SCHK 12215 TR DR AR T 3R B th 30 29 S
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Table 6 An Example for Nd isotope parameters
147 144
Sm Nd Sm/“'Nd
= 143 144 143 144
= Nd/™Nd Nd/Nd), T T e (0 e (t ’
(ppm) (ppm) M5 i e {E ( ) DM 2DM J\[i( ) Nd() me/M
GJ10-5-1 9.634  62.85  0.09271 0.09267  0.511988 0.511973 1464 1845 -12.7 -12.4  -0.53
GJ10-5-2 11.607 77.32  0.09081 0.09076  0.511986 0.511972 1444 1848 -12.7 -12.4 -0.54
GJ10-5-3 9.857 64.34  0.09267  0.09262  0.511990 0.511976 1461 1842 -12.6 -123 -0.53
GJ10-5-4 9.859 63.85 0.09349  0.09335  0.511982 0.511967 1481 1855 -12.8 -12.5 -0.52
GJ10-5-5 10.247  66.3 0.09349  0.09344  0.511982 0.511967 1481 1855 -12.8 -12.5 -0.52
GJ10-5-6  9.556  62.15  0.09301 0.09296  0.511983 0.511968 1474 1853 -12.8 -12.5 -0.53
JAh, o A EESE T4 T BRSSO
BYEFRTIR Sr-Nd R R A HEA TG U, AN SCER Y (2) it 24

S5 5 SR — 20
3.2.3 Hf R RS HOTE

(D) W ASE

("°Lu/"HE)g, (°HE T THE)g, to AN, B E B
TR GBEAS SR, MEMTTENEASEL A
SHREEIE 1) SE R, R PR T B S A

(176Hf/1 77Hf)i » Toms Tomes> Tenurs SH/(O) ’ 8}[/(t) ’fLH/Hfo

(3) TS

227 H A Bl DA X RS i 2R R A 1
1A (CY1-01) 543045 HE A6 =860 . 5 5 S0k
AT L, BRAS WA E . Toy Towe FERDIA = 1Y
A, HEBEE 23

&7 Hf BIRSHITE LA
Table 7 An Example for Hf isotope parameters

i SLu/ THE SHE/ THE t(Ma) ("7°HE/"TH), e,(0) e, (0 Tou Tome Loy
1 0.000870 0.282599 125 0.282597 -6.1 -35 921 1402 -0.97
2 0.000846 0.282613 129 0.282611 -5.6 -2.9 901 1368 -0.97
3 0.001516 0.282456 129 0.282452 -11.2 -85 1141 1724 -0.95
4 0.000812 0.282504 130 0.282502 9.5 -6.7 1053 1613 -0.98
5 0.000714 0.282569 130 0.282567 -72 4.4 959 1465 -0.98
6 0.000708 0.282533 132 0.282531 -85 -5.6 1009 1545 -0.98
DL S S H ST AR S R AR bR BEE AL

U AR  BY, THEAE U TR
4 4tk

VFZ U - HuBRAE A0S0 A B X A5 R IR T
[F] (37 2% HuBR A2 Kcdhe 04 SCHF, DRI o7 R st BR Al o
Kl Ak B1 Y IR -5 15 ¢ R B B A5 i HER -5 1E
B, o2 AT SRR 58 B AR S ) i 8 B 1) g

ARG 1T Pb-Sr-Nd-Hf 4% [l if % 2
B A AL R R, R EEE RS
TSRV, I A TR i A b 3 4
SN A B R AL B SR AT T X b, B SRR B AR
JP BT A PR, TS SR IR 1 . A % AR
1 RE AR Ry ] A 2 3 Ak PR SR i T L, ke T
B b B AR R
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