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Fig.1 Growth curve of lead isotope ratios (drawn on the basis of T=4.55Ga)
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Table 1 Parameters of the Mabuchi model for the growth
curve of lead isotope ratios
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LA E Age T, 2.7 Ga
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6 ., (8 2 Bt#) Second stage 7~15 variable
7 U ¥ half-life 0.7038 b.y.
8 As 0.9849(b.y.) ™!
9 #5U O F Y half-life 4.468 b.y.
10 As 0.1551(b.y.) "
11 ®U,/#U 1,7137.88

hiEEBI T X0 GEiZRL),

BIEICBNICHFIC LY, EFRIAEROBERYE, 4
ICEH O, ITRILOFRETED & 2 SR FALA L O K E
ETINE, ZOXIBBIITESOTER LI, EFI
ODHNFIIELIRTHEY TH 5,

# 1 OHHHNo.2, 33HIER/ILEDTFT—5TH 5,
No.4 ~ 6 DREFKMIT, EZENBERIHELET Y
T OELA DMFEAALL (B « FR 1 1987) 1T KHeAs
BHTHIIIGEHELTHRONHERTH %, JHH No.
T~11 BELFDHBHTEDA TS Y 5 VRNMEDH
¥rTHBE (BRE 1994, p. 267, ThoDHREE
HIZE > TETNVIE—FBWICRE 5, 2F D, HENE
bRRFNIE, ZhDFEL TR 2 0 BT T IV
HIFBE9TTHB, 772U, UTICHHT S No.2~6
DN A= BZEENFAERREZEZTRELLODT
HDH, Tk BEMAFZOESICLOBEEEZ BN
XnEnSTEbHDS B, TORDH, EFINV (B
LEBELFAEAND LT 5, FEHIZODWTUTIC
BEEERLLTBI Y,

BB, HWEREOFERITEEIE, SHTHREL VI K
ERPENHTL 208, RO IDICHIEREIETHEDA
3 FaioFiddk (R 2HWAZ &g 5Y,

Ga (giga annum, 10°4E, HFEDL S HEEHD,

b.y. (billion years, 10°4F, &4 DR

Ma (mega annum, 10°4E, BfED S HITERD)

m.y. (million years, 10°4F, & 74D KR

3.1 EFIDEE (No. 1)
EHBFEADIGH DO ITIZHEMS TR L0, SR
EFIVGEEICK > THER U, 2 RMAL
DS, # p B X1 BIOSMEEERD S 2 EiCk -
T, BB TEYRETIVERONE I ENbhhsT,

3.2 #IRDEEH T (No. 2)

HERDOFly T & IHRMER SN IFEROZ ETH
BH, BiZEL-T [JBHK] £F20IOPD0TRBAET
bEFAEE L (BF 1 2010a, p. 87-92), JEHKD 71
21, FERKBREZOHT, £E - RERS O™
RADEE > TMREITR D, HIRITKET 2 » 5 BR

5



TRBBEEHMENEE TRB &7 A BRIED T HENE &
(a7—&=< v MVOSEE, &5I1X7 Y MILVOsLHE
=T R~ v MV ETE~< v MVIZor#E L THAED BT
BREENTEX I, EEZ 6N 5,
IhETICEShcREOMERME A — X b5
V7 TR Ui PV a L T 44 EERT (44 Ga), &
FAELTIRILTES F 5 THDOM - LERKE D 40 B4
(4.0 Ga) £&nTW3 (BH:2010a, p.87), Lichio
T, HEKZD LD OEKIT 4 BEF L VAT EEZ SN
%,
HEROFRE—EOSFENEE S > THO TR LD
i3 Patterson (1956) T& %, #IiEK 1 OEMHENT,
S5EHEOBAD (455+007) GaT7A V7 rdkics
Bk ERETZ LB ONLHBMAES Z Eh o, 45
E5THEE LY, BADERIZIIZO®R, MANE
5I2& > T (450~457) Ga &EWIHREELBHENEZ S
N7z (Tatsumoto, Knight, and Allégre : 1973),
RETREBROBEMLE, Thictk-> THBEREIZX
% HERTE BRI 0 I E B A iR D T, M VRN T &
5L -TETND, BRERRZZNSORHT —
5 %ARFE LT, [HIBR DRI 45.67 [EAERTH S 454 18
FERIDOH ZHEHICE VAT, 1956 4£D Patterson 28
B 65 BET (RETEEEMTITLEH), BLE
DIEHFEBEBEEOHERESMBRICE-> TV LIS
ERLTWS (B 2010b),
EFIEROBITHE, HIEROFR & LT 455 Ga
S LI U, T OBMBEIRSIANE S X B EAE
ROFRMEIZE L, SFEAAREIMBEORSE LTS
SIA S DIRIESASSKIB AT O TH B L 2B D &,
ThEDEEUNSATSH, BRETREBOMIEEEZ
5N 5,

3.3 RIESDERIKE (No.3)

KB RAHT 46 BAEFNICERT 5 & &, ZOHKYE
BITICLKREEGDIN, TXRTORERMAELIZE—IC
1o Tz, CHIZTEED R —E &5 —AIC
Oy HUER D IRIEYIE H O R RIAL K LIS BLAE D
IR EOREITIRAE TE RV, #HFDOLhDEITZD
BODELYTUR MY T LELFELTELDSTH 5,

Lo>TWh53

6

#2 Canyon Diablo ZBAHD o4 71 + ORFEMIAKL

Table 2 Lead isotope ratios for troilite in Canyon Diablo iron
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Fig. 2 Making a two-stage model
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Table 2 Lead ores to be regarded as “conformable”

fﬂ:mg ﬂﬁfﬁ Zost/Zmpb 207Pb/204Pb ZOBPb/ZMPb

S| hERES 15.300 15.234 34915
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Fig. 3 Model ages and p for lead in
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Table 4 Index isotope ratios for the secondary isochrons in
the Mabuchi model

Ageof | y—axtb “Pb/"Pb (x)
Isochron a b 17.500 | 18.000 | 18.500

0 Geochron | 0.18517 | 12.162 | 15.402 | 15.495 | 15.587

100 Ma 0.18941 | 12.105 | 15.420 | 15.514 | 15.609

200 Ma 0.19387 | 12.045 | 15.438 | 15535 | 15.632

znspb/zmpb

300 Ma 0.19856 | 11.982 | 15457 | 15.556 | 15.656 W

400 Ma 0.20347 | 11916 | 15477 | 15579 | 15.681

500 Ma 0.20864 | 11.847 | 15498 | 15.603 | 15.707

600 Ma 0.21408 | 11.774 | 15521 | 15.628 | 15.735

£5 FEIBRETAVIoL e, KEHBREORSE
Table 5 Intersection of g, growth curve with the secondary
stage isochrons

Geochron 400 Ma isochron 700 Ma isochron

" EDRE EORM ro%H

X y X y X y

7.0 17.041 15.317 16.593 15.293 16.239 15.267

7.5 17.302 15.3656 16.822 15.339 16.441 15.311

8.0 17.562 15414 17.050 15.386 16.644 15.356

8.5 17.822 15.462 17.278 15.432 16.847 15.401
9.0 18.082 15.510 17.506 15478 17.050 15.445
9.5 18.342 15.558 17.734 15.525 17.252 15.490
10.0 18.602 15.606 17.962 15.571 17.455 15.534
10.5 18.862 15.654 18.190 15.618 17.658 15.579
11.0 19.122 15.703 18.418 15.664 17.861 15.623

115 19.382 15.751 18.646 15.710 18.063 15.668

12.0 19.642 15.799 18.874 156.757 18.266 156.713
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Fig. 4 Model ages for Japanese lead ores and lead in Eastern Han mirrors
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Table 6 Model ages for Japanese lead ores in relation with the geological structure

No S —— £ FIVEER FEHEO LR@

Ma e HEFR Ma L Ma 747
40 AL HE 50 9.8 Vasfd 203~135 34~18 ZAN Y
41 =1 IR 60 9.9 B A HER 96~65
42 =g el 200 103 i it 23~15
43 B/NE rall 200 11.0 i o At 23~15 34~138 BoK LAk
44 i e 455 7 s B 240 10.0 250~50 240~135 AN
45 ol B 455 1] Iz B 260 10.0 (UEE@-vlﬁﬁ(ﬁﬁ 250~50 240~135 AN
46 | MR I 2 240 100 |, )%?gf? R, 250~50 240~135 ZANY
47 et B A5G 1) iz B 240 10.0 (3)V a4 (HEEEH 250~50 240~135 A
48 | G I 53 240 100 | (OBMAMER CKILERD | 550~50 240~135 ZH N

- (5)BEgr it CRILERR)

49 A IR I £ 220 9.9 250~50 240~135 ZAIN
50 i A IR s £ 240 10.0 250~50 240~135 R AN
51 B (L I B 320 10.1 250~50
52 e L Mz B2 280 9.9 (1), 5 (5) % THEMIZA | 250~50
53 | MR i B3 450 10.3 DHATO B, 250~50 240~135 ZAN Y
54 ol e A I B 300 10.0 250~50 240~135 ZHI Y
55 Flip R I B2 410 10.2 250~50 240~135 Z Ay
56 e A s B 390 10.3 250~50 240~135 AN
57 | whRELBL 5 B 320 10.2 250~50
58 o o R B s £ 400 10.3 250~50
59 HE B4 110 10.1 =EiES) 135~65
60 0] H 320 10.7 Va4 e Ak 203~65
61 H: By T 220 10.3 ELUIEERT 96~65 70~34 Bk SR
62 H: B} FeJi 220 10.3 E3GISEIRS 96~65 70~34 Bk SR
63 HBf R 200 10.2 EILISE TS 96~65 70~34 Bk LAk
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69 (>3 1ifs] 170 10.2 NYIN RNET T 205~65
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Fig. 5 Map of geological structure of Korean peninsula
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Table 7 Model ages for Korean lead ores in relation with the geological structure
£ FIVER HOBT R G

No. sl [pas:il i o pren WEA Va 1%
401 Bt EREEREE | 1,600 8.1 JBE K B PR Feh v T THER 2540 = e %
402 KB SELCEE | 1,200 117 | e Feh v T TR 2540
403 =18 EREEE | 970 115 | R deh v T TR 2540
404 B HigE 1,600 145 | FRHERER FeH T TR =540
405 #E I gl 1,600 140 | FraHeRER AT TR 2540
406 BF IaE 900 105 | mstRESE Feh v T ) TR =540
407 B HE 900 105 | HHERESE %Ay T TER =540
409 =% T 900 118 | keSS Ay T THER =540
410 =% T 850 116 | HpEs ST TR 2540
429 A& ByEdE | 580 114 | KRR =R | RAER 2500~540
430 | BESIL | BUEREE | 800 145 | RIIFEERH = HERE R | AR 2500~540
431 Z0! Ll 720 122 | UREHH =R HER A | AR 2500~540
432 ke SR 900 123 | RN =B HERR | AR 2500~540
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412 Prele TLIE 400 127 | IR =R | FAR 2500~540 | T vy ey y L—HI?
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Fig. 6 Map of geological structure of China
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Table 8 Model ages for Chinese lead ores in relation with the geological structure

7 IVEER B R
No. | #uilig | PREM 0 P P OB Ma s
201 HRTF Y 620 106 | FhEiHsy $eh v 7 T =540
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217 HE L#FE 680 9.8 B wAR e AR 540~250~65
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222 i AR 480 120 | FREAS v 1000~370
223 /il RS 320 10.7 P ERE R o 1000~370
224 kAl WA 430 114 | EHEEHR o 1000~370
225 KA iR 350 11.0 | EHEAEMZ I 1000~370
226 W WA 430 115 | FHHERE%R v 1000~370
227 HIPHE A 460 115 | FHEAHSR v 1000~370
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Fig. 7 A-type diagram showing the regions occupied by various kinds of specimens
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Fig. 8 Model ages for lead in Western Han mirrors
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Fig. 9 Model ages for lead in TRDA mirrors and lead ores from the Kamioka mine
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Table 9 Model ages and . for lead in Han style mirrors and
Japanese lead ores
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Table 10 Lead isotope ratios of Japanese lead ores

NO ﬁ:mg gﬁéﬁﬁ_ ZOEPb/ZEMPb 207Pb/201Pb ZOSPb/Z(HPb 207Pb/206Pb 208Pb/206Pb
1 it Jb#EE 18.435 15.574 38.466 0.8448 2.0866
2 23 E|#i: 2] 18.460 15.573 38.520 0.8436 2.0867
3 2% JbifgE 18.477 15.571 38.501 0.8427 2.0837
4 LEy=2a] JbifgE 18.452 15.585 38,517 0.8446 2.0874
5 Y=g JLifgE 18.425 15.573 38.470 0.8452 2.0879
6 FFAP JbifgE 18.438 15.576 38.499 0.8448 2.0880
7 RIL JbifgsE 18.425 15,571 38.462 0.8451 2.0875
8 KiL JifgE 18421 15.564 38.441 0.8449 2.0868
9 +E p|#i: 2] 18.482 15.578 38.555 0.8429 2.0861
10 FHT B 18.485 15.603 38.556 0.8441 2.0858
11 PN e 18.486 15.597 38.571 0.8437 2.0865
12 2PN e 18.446 15.570 38.486 0.8441 2.0864
13 BARH e 18.614 15.613 38.728 0.8388 2.0806
14 BER K H 18.478 15.586 38.556 0.8435 2.0866
15 BER FkH 18.473 15.582 38.544 0.8435 2.0865
16 BEiR FKH 18.467 15.582 38.539 0.8438 2.0869
17 il *®H 18.631 15.644 38.969 0.8397 2.0916
18 IR K H 18.464 15.585 38.577 0.8441 2.0893
19 pN=Y & H 18.442 15.596 38.551 0.8457 2.0904
20 pN= FKH 18.485 15.579 38.545 0.8428 2.0852
21 FLpy K H 18.523 15.595 38.613 0.8419 2.0846
22 BRIR K H 18.563 15.608 38.663 0.8408 2.0828
23 IER FKH 18.632 15.598 38.643 0.8417 2.0852
24 LALLE K H 18.501 15.602 38.625 0.8433 2.0877
25 sl FKH 18.505 15.620 38.729 0.8441 2.0929
26 i FkH 18.583 15.643 38.809 0.8418 2.0884
27 N& 1152 18.430 15.572 38.497 0.8449 2.0888
28 /i i 18.324 15.557 38.376 0.8490 2.0943
29 HB IR 18.566 15.607 38.599 0.8406 2.0790
30 HE IR 18.546 15.590 38.550 0.8406 2.0786
31 A IR 18.563 15.600 38.578 0.8404 2.0782
32 A IR 18.552 15.593 38.562 0.8405 2.0786
33 =Y [=251 18.551 15.587 38.543 0.8402 2.0777
34 JER (221 18.409 15.581 38.490 0.8464 2.0908
35 H% iR 18.435 15.587 38.584 0.8455 2.0930
36 2123 s 18.464 15.589 38.608 0.8443 2.0910
37 EH 5 18.474 15.623 38.770 0.8457 2.0986
38 AR izl 18.459 15.576 38.524 0.8438 2.0870
39 EiR [l 18.457 15.565 38.487 0.8433 2.0852
40 X Bt 18.419 15.584 38.549 0.8461 2.0929
41 =% IIES 18.460 15.593 38.598 0.8447 2.0909
42 BE Al 18.456 15.621 38.885 0.8464 2.1069
43 B/NE Al 18.772 15.686 39.273 0.8356 2.0921
44 ol ] 457511 5 B 18.179 15.578 38.496 0.8569 2.1176
45 ol e 57 1) g B 18.185 15.585 38.523 0.8570 2.1184
46 o e A5 R0 Iz B2 18.183 15.579 38.512 0.8568 2.1180
47 ol ] A7 ] 5 18.181 15.579 38.507 0.8569 2.1180
48 ol ] #5731 Iz B 18.180 15.580 38.507 0.8570 2.1181
49 e e 477 ] Iz B 18.177 15.574 38.499 0.8568 2.1180
50 1 B 455 1] Iz B 18.182 15.580 38.509 0.8569 2.1180
51 i P 1L Iz 18.132 15.588 38.5634 0.8597 2.1252
52 feb ] P13 1 L1 Iz & 18.102 15.571 38.508 0.8602 2.1273
53 it b e 57 B 18.012 15.591 38.600 0.8656 2.1430
54 i e e B 18.082 15.572 38.544 0.8612 2.1316
55 i e B 18.024 15.587 38.584 0.8648 2.1407
56 i e B 18.103 15.596 38.603 0.8615 2.1324
57 A e 1 5z £ 18.179 15.596 38.565 0.8579 21214
58 ol i £ B Iz & 18.099 15.600 38.611 0.8619 2.1333
59 HH 5 18.472 15.607 38.680 0.8449 2.0940
60 i 7] wE 18.392 15.642 38.807 0.8505 2.1100
61 H: B FE 18.370 15.613 38.711 0.8499 2.1073
62 B o 18.387 15.612 38.690 0.8491 2.1042
63 H: B FJE 18.377 15.604 38.678 0.8491 2.1047
64 HRSE o 18.355 15.602 38.667 0.8500 2.1066
65 AR SE Fei 18.361 15.607 38.681 0.8500 2.1067
66 (1953 Bl 18.482 15.614 38.592 0.8448 2.0881
67 Ak B8 18.493 15.615 38.595 0.8444 2.0870
68 FF LB 18.443 15.577 38.505 0.8446 2.0878
69 B o 18.440 15.613 38.553 0.8467 2.0907
70 B Ko+ 18.344 15.607 38.634 0.8508 2.1061
71 +EA = I 18.348 15.599 38.615 0.8502 2.1046
72 ESRA) EIR 18.476 15.666 38.983 0.8479 2.1099
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Table 11 Lead isotope ratios of Chinese lead ores
NO ﬁmg fé‘ ZOGPb/z()APb 207Pb/204pb ZOBPb/ZOAPb 207Pb/206Pb ZDEPb/ZOGPb
201 BT B 17.836 15.598 38.141 0.8745 2.1384
202 i) B 16.521 15.292 36.708 0.9256 2.2219
204 e B 15.300 15.234 34.915 0.9957 2.2820
206 PatR X 1L P& 14.828 15.077 34.508 1.0168 2.3272
207 K& ] 17.533 15.492 38.636 0.8836 2.2036
208 K& 3] 17.582 15.514 38.654 0.8824 2.1985
209 FHE E ] 17.622 15,513 38.432 0.8803 2.1809
210 BRI HaH 18.053 15.630 38.216 0.8658 2.1169
211 BEK Hl 18.059 15.643 38.256 0.8662 2.1184
212 HH g3 17.002 15.402 37.437 0.9059 2.2019
216 SE W Ed 17.579 15.492 38.428 0.8813 2.1860
217 BEl 1LER 17.440 15.527 37.822 0.8903 2.1687
218 A WL 18.388 15.659 38.817 0.8516 2.1110
219 A WL 18.408 15.671 38.876 0.8513 2.1119
220 HERE WL 18.407 15.675 38.874 0.8516 2.1119
221 HEhi WL 18.410 15.678 38.884 0.8516 2.1121
222 ik LG 18.694 15.742 39.059 0.8421 2.0894
223 pgufil il 18.412 15.643 38.645 0.8496 2.0989
224 g fii] il 18.504 15.693 38.784 0.8481 2.0960
225 KO il 18.493 15.669 38.719 0.8473 2.0937
226 R iz 18.567 15.704 38.876 0.8458 2.0938
227 B i) 18.540 15.705 38.906 0.8471 2.0985
228 EIl iz 18.614 15.714 38.987 0.8442 2.0945
229 HEIGIL il 18.571 15.724 38.943 0.8467 2.0970
230 ¥E T &M 18.408 15.733 38.846 0.8547 2.1103
231 AN s| TR 18.403 15.698 38.961 0.8530 2.1171
232 IR LA R BEX 18.657 15.847 39.294 0.8494 2.1061
233 L LR BTG X 18.634 15.841 39.189 0.8501 2.1031
234 L LEHERBEK 18.654 15.852 39.287 0.8498 2.1061
235 £H E® 18.416 15.637 38.639 0.8491 2.0981
236 ZiR E®l 21.003 15.901 41.368 0.7571 1.9696
237 ek i) 18.142 15.651 38.715 0.8627 2.1340
238 bk filEE] 18.139 15.647 38.685 0.8626 2.1327
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Table 12 Lead isotope ratios of Korean lead ores
NO ﬁ:lllﬁg ﬁ ZUGPb/ZDAPb 207Pb/204Pb Zost/ZUAPb 207Pb/zospb ZOBPb/ZOSPb
401 BRIE JREEFE B 15.387 15.216 34.867 0.9889 2.2660
402 RE R B 17.158 15.595 39.170 0.9089 2.2829
403 =18 KB 17.516 15.617 37.899 0.8916 2.1637
404 g’ i 16.804 15.629 37.612 0.9301 2.2383
405 HEM i 16.825 15.620 37.604 0.9284 2.2350
406 BF oy 2 17.338 15.556 38.603 0.8972 2.2265
407 B Sl 17.299 15.555 38.623 0.8992 2.2327
409 = s 17.779 15.658 39.681 0.8807 2.2319
410 = B 17.796 15.650 39.635 0.8794 2.2272
411 el LIEE 19.210 15.850 38.835 0.8251 2.0216
412 LRSS LEE 19.172 15.817 38.770 0.8250 2.0222
413 Pl L8 19.173 15.825 38.777 0.8254 2.0225
414 FE—H#E B dbaE 19.324 15.792 39.172 0.8172 2.0271
415 F—H#E BEidbE 19.492 15.833 39.265 0.8123 2.0144
416 F—H#E BEidbE 20.046 15.898 39.316 0.7931 1.9613
417 F—H#E BEidbaE 19.479 15.813 39.178 0.8118 2.0113
418 F—H#IE BE i dbaE 18.981 15.745 39.152 0.8295 2.0627
419 5B _S#HIE B Al 18.850 15.757 39.165 0.8359 2.0777
420 5B S#HIE BEdbE 18.667 15.714 39.085 0.8418 2.0938
421 5B _HIE B dbaE 18.658 15.710 39.049 0.8420 2.0929
422 5B _HIE BErdE 18.893 15.738 38.986 0.8330 2.0635
423 % _5HAE BErdbE 19.507 15.816 39.145 0.8108 2.0067
424 g B i ka8 19.515 15.834 39.573 0.8114 2.0278
425 o B 18.183 15.576 38.455 0.8566 2.1149
426 HE B b8 18.485 15.666 38.855 0.8475 2.1020
427 THE B e 18.415 15.677 38.870 0.8513 2.1108
428 HE BErdbE 18.506 15.654 38.863 0.8459 2.1000
429 A B 18.310 15.686 39.130 0.8567 2.1371
430 BESI BERE 19.014 15.913 40.218 0.8369 2.1152
431 ES| 2EdE 18.314 15.730 39.115 0.8589 2.1358
432 sy LFERE 17.952 15.699 39.205 0.8745 2.1839
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In the presentation of lead isotope ratios for provenance studies, we have been using a diagram
of *"Pb/®Pb vs. ®*Pb/*Pb. This kind of diagram that we call A-type was found to be very useful
for distinguishing different types of Han-style mirrors, e. g, Western Han mirrors and Eastern
Han mirrors. The sharpness of discrimination comes from the highly precise measurement (%
0.03%) of three major isotopic components, i. e., “*Pb, *"Pb and **Pb.

There occurred, however, some special cases in which two different kinds of specimens over-
lapped on the A-type diagram. In such a case, we demonstrated the difference by using another
kind of diagram (B-type), i. e., ®Pb/*Pb vs. Pb/™Pb. The latter type of diagram is ordinarily
used in geo-sciences to interpret the growth of lead isotope ratios with a function of time since
the Earth’s formation, although the measurement is less precise (£0.056%) because of small abun-
dance of ™Pb.

The most outstanding example of the use of the B-type diagram was the separation of Chinese
lead from Japanese lead. It is almost sure that the separation comes from the age difference of
mines, Japanese lead ores being much younger than Chinese ones. Until now, the author has
been explaining this fact in a qualitative way, showing the separation of two groups on the B-
type diagram. However, there is an increasing need for archaeometrists to demonstrate the dif-
ference of lead isotope ratios in a more quantitative way. For that purpose, a model age system,
if there is any, is desirable.

In geochemistry, several models were proposed in the 1970s to explain the relation between the
lead isotope ratios and the age of the ore formation as for big mines which were called “confor-
mable” by R. D. Russell. No single model, however, could explain definitively the formation ages
of principal mines in the world. This fact tells us that the growth of lead isotope ratios has not
taken place homogeneously from a region to another when looked at on the worldwide scale.
Conversely speaking, there may be a favorable region where one model can explain the formation
ages of mines with more or less accuracy.

The author tried to make a two-stage model, after the model of Stacey and Kramers (1975),
using the lead isotope ratios of Japanese, Chinese and Korean lead ores and found it reasonable
and applicable to the lead ores in limited areas of the Far Eastern countries.

Main parameters of the model (Table 1) are as follows.



Age of the Earth: 455 Ga

This is according to recent data of cosmo-chemistry. This value is casually the same as that
proposed for the first time by C. C. Patterson in 1956, although it had a large error.
Primeval lead:

Data for lead in troilite contained in Canyon Diablo iron meteorite which was published by
Tatsumoto et al. in 1973 (Figure 1).
u of the 1st stage: 8. 1

This value was determined by drawing a growth curve so as to pass on the isotope ratios of
three lead ores in northern parts of China and Korea which are estimated to be “conformable”
lead ores.
Start point of the 2™ stage (start of differentiation): 2.7 Ga

This point was determined by drawing zero isochron (secondary Geochron) so as to pass on the
lead isotope ratios of the Kuroko (Black ore) mines in North-East Japan which have very young
formation ages (20-15 Ma). This operation comes from the author’s original idea that has never

been proposed by researchers in the 1970’s.

In order to ascertain the validity and utility of the model, two kinds of lead isotope data were
verified for their model ages. One is the data of lead ores and the other those of Han-style mir-
rors.

(I) The model ages calculated for lead ores showed clear distinction between Chinese and
Japanese, while those of Korean ores showed various values. There is a general trend that the
model ages are high for lead ores in North China (Precambrian ages, >540 Ma) and are lower in
the southern areas of China (600-300 Ma). Most of Japanese ores have some younger model ages
(below 200 Ma). Korean ores show the same trend as Chinese ones, but there is a special area in
the south-eastern part where the mines of so-called Mississippi-valley type are found. As a
whole, the model ages for Japanese, Chinese and Korean lead ores are in good agreement with the
geological structure of each country.

(2) The model ages were found to be 600-400 Ma both for Western Han mirrors and for Eastern
Han (+post-Han ) mirrors. Their difference is seen in u# values (**U/*Pb); u.=9.2-10.2 for
Western Han mirrors and u«.=10.5-12.0 for Eastern Han mirrors.

This model which may be called the Mabuchi model in order to distinguish from others will be
helpful to differentiate leads in various kinds of bronze mirrors in a quantitative and objective

way, although its use is not of absolute necessity.
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