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Figure 3 Map of the Taolin mine and its vicinity
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Table 1 Two sources for the materials of the Eastern Han type mirrors

No. | %% R fL At gL B WA & OBR 8 o pESH iE
I | RE%R | #KEs (3] #EESE | WIREMME L —H WAL E KRG HRE L W= I =
I | R&%k | HEHEQOT S BAES WHIAREE S IF—%K | HEEITESASE | B8 BRI L LB

Hiofcld5L, SMEMABLIZEIDO S V—THNTES
AIREPES B B D8, TR LS00 B & EILE
WEEEET 160 km FREOR S I1TH B, W OEH T
WOFMEH M > TOalEtRid K& 0, T, EZ
BOBOMRIOEMD SAFLTNTS, UERENA
HaRdaRetEAEm L, MFHIE, REAE &2
ik N84 EMIRESNBIIHEO_KEHTH -7 &
LT (FF 2011, p2D), TOMIRIIEZEDOEZ
5 [H#EOH] ILRLSLIDLLODT, fibEdTnic

T &izT 5,

BEH O HIRTH 5 KE & RREFMERO BRI
2D, MERDLS BHEHSL, »50RBBEQIILA%E
Muna &, s ERO P CRILEBBEHRCE
NBbsEBIDSTH B,

2.3.1 KEREH & AFBEHORK

DA 7 DFMEHIEES 5 1 (BEFIH 2 54
BUESE « Sl ICHNIED TS (Bl C 201D, &
FHEOBEICLY, ZEHERUBRTRREZ D TR,
RBLUABTOHEIC b T I EMbh T, &
M, EMEK « BRAHH 1980 FER O = ARME GRS
DIEMNT, [HOFERNTIEMNAE LEHSEOHE R
ZOHRBAEZISEBERAT U] EEHALLS
LIBRMH B EEbN S (111985, REONLER
SOETATHY, BRI HOBRE LABATF TS
DIEFAFEED X HITAHZ B0, SEGEIEOEBIZ, BUs
HIMEIR D & 38 > TUvie Z EMREIAIAL CHIBI L 2 &
2153,

2.3.2 B&REH L AFEFHOBIR

H¥13 1980 FERRD S, TORDMREIMIKLE & DB
MR EIER, ST E H 72D OFEEBE LT,
CHNREENE NI &SI 57, 2L, 13 Fiko
A THRT 2REROBEOT N THBHETIES M
bIFTRE, BEERIZE, BN GEOBRMTRE
<, WHA « RYAED STLHFE TP T TOIEWHIEE) (1<

6

Pb-208,”Ph-206

—214

—213

—-212

—-2.11

1 :REBRRE

-210 I : SR
—200 & Pb-207./Pb-206
1 [ ] [

0.840 0.850 0.860 0.870

X6 A B R O K
AT (B E) OTHAIA E»SIEIC, A (0.8664 © 2.1460),
B (0.8685 : 2.1330), C (0.8434 : 2.0998), D (0.8456 : 2.0870),
PR I3 (0.8700 © 2.1440)) & (0.8500 : 2.1040) %45 3sHEAR,
Es O FROMAY] b #iR1E x=0.8560 TEEICP T H 5,
Figure 6 Regions of two sources of copper and lead
I : Wuchang type 1l .| Wukuai type

F T OREMEIDTE LTINS H 5, I 5IT=
I - TH, MG EoEl B3
HER) IKRh T ehd LABONSTH 3,
MELAKK DM T, REREBXROFEMED L
AL, BBERAK6ICRT L) BEHE Ui,

3. EHPE o ()

B4 6 % i FA ko EEHLER B 5 BRI KA A B~
EHIEN D H 5,

O HEIHEHTRENI E, MEIKRLELTIETO
TIV—E VT, I 10~20 REHEENE &% 5
HWHTH 2, HEDHENEHEOH R LEVESHE
3. LSBFLBRTIIEE S,

@ K6 oHREHSTIZT & TR 5, HEaES
DRI %2R TR IBRERZED 72 DITHEARTEETH
5, M4 EM5TRARDTIE. RE 3] DTS
WHRREE LWL SICAZ 30, (B OFME &R



CEZZ o2 =MABMEEIIKEDIDETFTHDLS
ICO &M 2EBOTLBNOHENLTH S, K
Tl THIEAFE] 280 EETHLSB Z LICT 3,
BROE A~ ITHEF S DB EITRIE U BESE 6 I
Keo [HHEERE | ORIMIALERT, 23T TITHR -
WEBELTRARLLT -5 THEMN, $RTHER/ —
MIZY o> THAL, BOEBIELLY, THEHE &
MiEisE (B85 OXAlB X PEOZFRIFAIE LT
HFRIZKZH, —HOFEOHHE LA IZONW
TiE, BAK—E TELELREEYETRRE] 5
56 £ THAMTHET — 7 8] (1994) 125 - 72,
BT, ZOBHILICHNFIICX 2REETL
720 ABIOERNI, WS REZR L TOEOE
WO bOMRB D, RITIFILALET, DEIIGLTX
HCRIMREET AT 5, i, AT &SIt
DOFESE 6 Wk LU 3 IREEHEICI DL T, w8
W 201D THELAZOTI ZTEHEDRE L,

ny

3.1 BEEE

Rk (1993) 138 8~15cm O/NEIMEESE A T A « 1
BeTA.IOB-MD5MAIT/HL, HEHESH-6M]
(AD50~150) IKET 5 &L T3, JIESIN 6T
BEhoAHT, ZOHBICETSEEZOoNSE (RTOE
B o

SRR IIR T ICRT & 9T, B4 MBRER, B5.
B7 B8 AWRERLHD 5, MEFEDOENZHRIZH O,
RiFEA 13cm ERE L, HEM105~124cm /NS,
RIFfIc & 5 &, BEESGH ORI S HERIZIIHEOAERASH 0,
EHLTI13em (IA) —125cm (IB) —12cm (I
A) —»10cm (OB) —»9cm (M) &% ->TW3 (Fth
RN O 3R S EZBHERD . —F, WAL,
TAREH Lo T AKX TEmEBEMME], R UHHT
hto IBASGICE [ EEARE] O#XMHHD, W
DILERFIER D S HHLALERIC H 72 5 BB & SRR LB O H
WD O EDMBH - T Ebnd” L LT
3, O, HEOKEZ B4 BELFOHIFEME
HEaLBIEL—-HL TS,

B3 3HEAAET, RER - BREROLELS5TH L
WA, EEMERK (138cm) D TERAZROAFEM A

Pb-208,/ Pb-206 ARESE
~2.14

—2.13

—2.12

-2.11

O REBFRFE#E

~2.10 @ REFFHE
O HERTHE
—200 7N Pb-207,/Pb-206
' ' ' '
0.840 0.850 0.860 0.870

7 BESEOMFMALS TR
Figure 7 Lead isotope diagram for Pan-long (coiled dragons
and tigers) mirrors

TOER B

No| #i | #cm s S
B3 138 | iRmEE i
B4| FHEfE 13 WEAZI i
B5| H&f | 115 | samE i 91
B6 99 | mEKWE ?
B7 105 BRAE i
B8| #&f | 124 | aWBE1IE | 4

&<, B6EREU HEARREIAD, HERPK/NEDT
HEROAEEMATE O FFICB6 b T s hisl
B FITALE 9 2 7o D ICHIEARATRE S U7cds, JIER
EEEZERTHELRERLE LTI E LA,

HEMSNSWHDO3IE B bANNIE4mE) IS
PDICKRBRT, #HLEL TR, RILPREEGDK
kA TrESh EHERIE N B,

Bk, RERILEZ 156 St K ORES &R
FED 2T D [FFIPUAE] 8% « s (FZ8) 3, K5
O 3 OREEDOEMIToy hERTWS, WTh
bRERTHS, ChoRELHETHY, BERI=AK
FHERSEICBE S 2 HIREICEE B,

3.2 WERREN &

FEg] (RO 1979, p205) &% &, WHARE(ED
XEIIHEHREIEITL, MEEASICETT560
ELTWAB, WA (1999, p.116) 138 6 /RIS
(B 1% 10cm) &MFL T2, K8 BI, B2
(B99cm) FZhITHYT 3 EBbhb, SHFEMAEKL

7



BESRERT, ] b sPEOHLFITFEE
PRIZ, RIEAKRE, BEEAEE, THEENLSECAS
h, FEhpoEIIIMITITTH S, RERRZOT, #
HOEME 2L THE-7conb L, BRTOH
IHBIFEAERNDT, KF—FIEETH 5,

33 MIE=NE

WO (1979, p207) ¥, ZOBEREBREERN SN

B iciTbhicbo & L, BEELRB, SO LM
WI EEBRTND, REFH (1985) &, ZOHTEANY
MOKRIC, HEO WS, SRE L THZICH N
Tel EEBHALTOS, M8ITRT LHiZ, KT+-K8D
2EHREBICRERTHY, M-AEOHEELTFE
L, UL, BROSFIMN TR, SALE=A
BANERBELEON S, BEFMENELZ»ORE
RILED > 1DIED 5 Ip, B TEBREN—DH 5,

Pb-208/Pb-206  SYGHAECEE O” K7
~214 MEZAE ks
AR RE S

-213
Uz23
-2.12
—2.11
et O RERFHH
' ©® HARFH
®
—200 Pb-207,/Pb-206
0.840 0.850 0.860 0.870
B8 WEHAEXHE(B) « MLE A (K) « BEEEEHE (V) 08
firfh Hsd i

Figure 8 Lead isotope diagram for Shuang-tou-long-wen (bi-
headed dragon) mirrors, Wei-zhi san-gong (rise to
the highest office) mirrors, and Shou-dai (animal
belt) mirrors with dragon-pattern-seats
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Figure 9 Lead isotope diagram for Shou-dai (animal-belt)
mirrors in relief with an inscription Shang-fang
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Figure 10 Lead isotope diagram for Shou-dai (animal-belt)
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Figure 11 Lead isotope diagram for Hua-xiang (pictorial deco-
rations) mirrors (excavated from tombs of the
early Kofun period)
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Figure 12 Lead isotope diagram for Hua-xiang mirrors
(excavated from tombs of the middle and late
Kofun periods)
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Figure 13 Lead isotope diagram for Bafeng (eight phoenixes)
mirrors
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Table 2 Relationship between the typology and lead
isotope patterns for Bafeng mirrors
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Figure 14 Lead isotope diagram for Shen-shou (divinities and
animals) mirrors with circular nipples (excavated
from tombs of the early Kofun period)

14 OBER BESCGHRERILMERSE RIS E L)

No. LS £ cm 4B I
GS1 137 | fRESZBREER PRy
GS2 16.2 TS5 RITEES GIES
GS3 118 | hEKAL i A
GS4 144 | FETEER i
GS5 | LAE 152 | KERFR¥EEHF A
GS6 | B 144 | KERAUR#EEF i
GS7 |OOE 112 | REARVE i
GS10 | KEHH 107 | ILBFEBKRIL2E i

Pk %2R T, GS8+GSY (RRT—4)" EEruicdl
8D S BHEARAEEL GS2 « GSE LISMIRERTH 5,
EMERIT» > T, K 141278 L7z GS6 RERAIRE S
+8E%E, 1976 4 6 HicPEBILE SR TH L LB X
WERILMERSGE I L T B EE BT, BEETHE L
WrC7c (£ :1989), StFfiALRRERTREI RS
FTHBHIEERL TS,

E SN IBER O 23091 TR S h e ==
BBV OT, BEETIC, AHELTREEBOL, %E
DRFEFROLEHOBT-HE (173 4) HFoMRAMIALE
AUTc, IR Es © FRIZALE S 245, #Enm<, R
BREHMITE B,

B 15 i~ % E o HiEA S 4 U7 8 T o B S
BRRFLMEREE O SR MMk 2R d, GS12+13-14- 15
D 4H (FABG®) &, A (1999, pl3d) » [EORH
FORRICHEREHEORBIZL > Thic b SNl
b D] EBNTOLEHEMEIND, 4 HOEHE

12

Pb-208,/Pb206 B BRI AERSE

214 (PHpHEEL)
GS16 KIRHHE \O

-2.13

—212

RS 47 N
“NGS11 wAREFL

—2.11

ot O RBRIIH
. , @ RERFRE
0O HEFRTEE
200 TN Pb-207,/Pb-206
' ki ' ' '
0.840 0.850 0.860 0.870

15 WEXHERRILERGE O M EA AL (PRMHEE D

Figure 15 Lead isotope diagram for Shen-shou mirrors with
circular nipples (excavated from tombs of the mid-
dle and late Kofun period)
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Figure 16 Lead isotope diagram for Shen-shou mirrors with
figures in a parallel direction
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Figure 17 Lead isotope diagram for Shen-shou mirrors with
figures in a parallel direction (brother mirrors)
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Figure 18 Lead isotope diagram for Shen-shou mirrors with
figures in a centripetal direction and with figures
in contraposition
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Figure 19 Lead isotope diagram for Fo-shou (Buddha and ani-
mals) mirrors
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Figure 20 Lead isotope diagram for semi- triangular rimmed
mirrors with 2 divinities and 2 animals design
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Table 3 Number of mirror specimens belonging to each source type of materials (estimation)
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Table 4 Lead isotope ratios for Pan-long mirrors and Shuang-tou-long-wen mirrors

¥3 t . “ph “"Pb *Pb “Ph **Ph

No ﬁ iﬁ gﬁg Cﬁ Hji?ﬁtﬁ * lﬁm B#ﬁ 204Pb/ zo4Pb/ 204Pb/ zuePb/ zost/ %
Bl | XKEHBEXHE tEhEE®B PRAERIN | 18.668 15.709 39.134 0.8415 2.0963 9
B2 | IEAEESC SR 99 | WEMIEE A YRR | 18408 15.717 38.856 0.8538 2.1108 9
B3 | #Hs 138 | (LRI WAL | 18.333 15.699 38.824 0.8563 2.1177 6
B4 | Mg BEME| 18| mEXREL WA | 18.622 15.710 38.980 0.8436 2.0932 6
B5 | #EEEsE HEME| 115 | HEEE HIEWI | 18.168 15.635 38.642 0.8606 2.1269 6
B6 | Ak 9.9 | #& M Kbz HIEEEL | 18.169 15.658 38.631 0.8618 2.1262 3
B7 | MEEs 105 | BiRHE Wi | 18.146 15.656 38.676 0.8628 2.1314 4
B8 | MEESE BEE| 124 | BEFH 1S | HEP | 18215 15.658 38.716 0.8596 2.1255 2
XERES 2. B - ERE 11982 3. B - FRE 1983 4 B 11985 6. PHEH G 1986 9. FIM : 1993
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Table 5 Lead isotope ratios for Shou-dai mirrors in relief

A = - 206 P 207 208 207 208

Ul | R B EE 13| BARMA 15 wEw | 18317 15.670 38.799 0.8555 2.1182 4
U2 | Bk s 158 | REAKRVE HIEHIE | 18.289 15.666 38.700 0.8566 2.1160 6
U3 | Fis Bk 8% 136 | ZB XML 23 5 HIEET | 18.193 15.606 38511 0.8578 2.1168 2
U4 | Bk | BATE | 124 | |IUER 6 5 dERI | 18.083 15.586 38.528 0.8619 2.1306 2
U5 | FipaBkarss | BAfE | 13| lILEF+ WA | 18.209 15.632 38.656 0.8585 2.1229 6
U6 | BRAEE: | LAfE| 13| EBT/IELS WHIEHI | 18.138 15,619 38.605 0.8611 2.1284 3
U7 | BB ILEVURE 9 5 WA | 18.406 15.656 38.820 0.8506 2.1091 6
U8 | IRk is 9.5 | WMAH AP 15 W | 18.271 15.640 38.720 0.8560 2.1192 3
U9 | I NBR 8 11.2 | 4 R 7 5 B WRAREA | 18375 15.674 38.791 0.8530 2.1111 3
U10 | fR=(EkT 8 10.7 | fREREA L diERIE | 18278 15.672 38.727 0.8574 2.1188 3
U1l | ZRp (BT 85 105 | BEATF + 1l AR | 18.346 15.644 38.778 0.8527 2.1137

U12 | ER =Bk 8 11| RERT=VE I | 18.313 15.698 38.833 0.8572 2.1205 6
U13 | R B8 18 | KBRJT4E 1L HIHT | 17.996 15.597 38.567 0.8667 2.1431 6
Ul4 | BRBGSE | e | 148 | REB O AW | 18381 15.697 38.865 0.8540 2.1144 2
Ul5 | i Bw e | B0 {E PR 18.218 15.691 38.677 0.8613 2.1230 6
Ul6 | R BEE | RBO | 175 | BEARE %L | 18.307 15.654 38.782 0.8551 2.1184 3
U17 | #pBass | B0 | 172 | ZFKT W | 18.466 15.705 38.880 0.8505 2.1055 6
U18 | RS | FELD | 179 | & - FIFFrEE LY | E%HE | 18411 15.708 38.882 0.8532 2.1119 6
U19 | FRBR SR | REID | 176 | 12 - ERFEELOY | &IEEH | 18357 15.706 38.807 0.8556 2.1140 6
U20 | R Ek B 23 | BEE M E BT L W | 18.198 15.645 38.705 0.8597 2.1269 6
U21 | BBk | MiA1E | 23 | REH R R | 18.220 15.644 38.683 0.8586 2.1231 6
U22 | e pesmes (. - 23 | WEEAAE L HEHI | 18.271 15.667 38.755 0.8575 2.1211 6
U23 | MEHessRags | » « » | 202 | KERFAEIL HIEHI | 18.185 15.630 38.658 0.8595 2.1258 6
U24 | P9Bkes 9.3 | BEARRIM HIEHE | 18.365 15.689 38.829 0.8543 2.1143 3
XEES 2 B TR 1982 3. B« PR 1983 4 B 11985 6. PEH : 1986
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Table 6 Lead isotope ratios for Hua-xiang mirrors

No. ﬁ%‘fiﬁ ﬁ§a$ﬁ Cffl & i‘rﬁ‘iﬁ gﬁ 205:};)/ 2041;11)/ Pb/ zusl:]’:—,t];/ zoel:l;li)/ %ck
Gl | BEREE ORERER 126 | BRMAHOR 1 5 AifA | 18399 | 15652 | 38809 | 0.8507 | 2.1093 | 3
G2 | th AR 585 HEOEE 155 | \BR#EE FifH | 18306 | 15657 | 38.741 | 08553 | 21163 | 3
G3 | P AR R 5R FIGME 16.1 | BEB = AKARTE HifH | 18579 | 15701 | 38.908 | 08451 | 2.0942 | 6
G4 | BEKE§EE PR3 163 | MILAKR 15 B | 18214 | 15699 | 38783 | 08619 | 21293 | 2
G5 | EXHEEE GRS | BIKME 168 | Z5EKML,10 545 | AiifH | 18373 | 15681 | 38782 | 08535 | 21108 | 2
G6 | WA EHREGE | BIKME 176 | IHAHKER B FifA | 18.298 | 15636 | 38704 | 08545 | 21152 | 2
G7 | #h ARERE 555 18.7 | ZREKML,11 B85 | ATl | 18229 | 15708 | 38775 | 0.8617 | 21271 | 2
G8 | th ARS8 | WA 1E 211 | ZZEMERH EE Bl | 18224 | 15647 | 38679 | 08586 | 21224 | 6
GY | WA 5% A5 21.4 | AR EREILIL B | 18169 | 15673 | 38658 | 08626 | 21277 | 6
G10 | #h AT B8R H KAE 14.8 | &% b SERT 3L thA | 18139 | 15658 | 38669 | 0.8632 | 21318 | 6
G11 | # AR 5 5% 19.2 | IBRBRFRA Wi | 18263 | 15673 | 38778 | 08582 | 21233 | 6
Gl12 | P AT (55 RABOALIRSME | 226 | sl# b YA P | 18289 | 15643 | 38.692 | 0.8553 | 21156 | 6
G13 | th NS B E{455 FEO) f=IH PR 18259 | 15.664 | 38.753 | 0.8579 | 21224 | 6
Gl4 | #h ARERE§85 ARG T KAl 20.3 | ML PR | 18514 | 15711 | 38989 | 08486 | 2.1059 | 6
G15 | #h ARERER8R ARG T EIE 206 | ZZEEAIL CRIL) | A | 18160 | 15639 | 38543 | 0.8612 | 21224 | 6
G16 | #h AT EE45% FEI@ i 7 20 | R LBk WA | 18136 | 15648 | 38704 | 08628 | 21341 | 6
G17 | PSR 5 5% FIB@i i 1E 20.6 | KBRER)IPELR % | 18085 | 15598 | 38541 | 08625 | 21311 | 6
G18 | th Ak 4:55 [FZI@ i F VE 20.75 | HEBE %A | 18.048 | 15621 | 38527 | 08655 | 21347 | 6
XERES 2. B - FRE 11982 3. B - FR 1983 6. P : 1986
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Table 7 Lead isotope ratios for Ba-feng mirrors and Wei-zhi-san-gong mirrors

P 206 207 208 207 208
No.| gt |madw| T i3 B A O B A I O I L ¢
K1 | /\B$% PLECA | 136 | fERIZEA R A& PRAETV-V I | 18402 15.675 38.837 0.8518 2.1105 | 3
K2 | /AJBgE 14 | BB 41 1 | vk VI 18671 15.770 39.133 0.8446 20959 | 6
K3 | /B8 117 | RERTZVE EL-GIES! 18.400 15.671 38.806 0.8517 21090 | 6
K4 | \JBSE LES 147 | REANKVE o7 SE R 18.417 15.677 38.862 0.8512 2.1101 | 6
K5 | /B 11 | B850 | dEa 18.213 15.656 38.715 0.8596 21257 | 3
K6 | /\RSE 188 | REHR KK dr B 18.342 15.662 38.713 0.8539 2.1106 | 6
K7 | ME=AE 136 | =& 15 R 17.997 15.605 38.593 0.8671 21444 | 6
K8 | frE=/\8k 82 | EEAN EL-GIEG] 18.151 15.653 38.692 0.8624 21317 | 6
K9 | EEEE S | M7 8.2 | ik BIE AR | WA 18.241 15.656 38.751 0.8583 2.1244
K10 | EEEE EEXH | 164 | RO 558 | dEH 18.172 15.637 38.665 0.8605 21277 | 2
XHEES . 2. B TR 1982 3. B TR 1983 6. FEH : 1986
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Table 8 Lead isotope ratios for Shen-shou mirrors with pictorial belts

s 206 207 208 207 208
R 1 TG T R e B O i B L
GS1 | BHRILhESE 13.7 | RS2 BRE - 18.628 15.716 39.007 0.8437 2.0940 7
GS2 | BHRFLESE 16.2 | (AR B 18.188 15.640 38.613 0.8599 2.1230 6
GS3 | BRI E SR 11.8 | (B B 18.420 15.694 38.868 0.8520 2.1101 6
GS4 | BRI E S 144 | FARPEHIER i 18.485 15.683 38.891 0.8484 2.1039 6
GS5 | BHRFLwhEREE | LA 1E 16.2 | RBCFUR SR i 18.269 15.682 38.749 0.8584 2.1210
GS6 | BIRALMESE | & 144 | KBCFUR#E &R Hi 18.392 15.720 38.862 0.8547 2.1130
GS7 | R FLwhEEE | O3 112 | BEAKVE Hi 18.454 15.706 38.888 0.8511 2.1073 6
GS8 | BRFLMESE | REHA | 138 | ZEXRML 2 55 GOL!] ARF -5 0.8579 2.1293 2
GS9 | BRILshERSE | KEHA | 166 | ZBRXRML 14 585 B =S -5 0.8439 2.0993 2
GSI10 | BIRFLMEREE | KEHA | 107 | LEFIAIL 2 5 B 18.365 15.660 38.774 0.8527 2.1113 3
GS11 | BURFLMEREE | HHEIE 22.2 | FEFFHESFL G| 18.227 15.631 38.663 0.8576 2.1212 6
GS12 | BRRFLMEEE | FRG 14.8 | FIHE (%) ] 18.428 15.699 38.870 0.8519 2.1093 6
GS13| BRRILMEE | FEG 14.9 | Bl &4 BT H ®i 18.432 15.662 38.814 0.8497 2.1058 6
GS14 | BRRILMEEE | FEG 14.7 | REARBH #®im 18.441 15.708 38.894 0.8518 2.1091 3
GS15 | BRRFLMESE | AEG 14.0 | BEAF- 6 5 % 18.456 15.708 38.878 0.8511 2.1065 3
GS16 | R FLELEE 148 | KERERIEZ 3| 18.197 15.693 38.831 0.8624 21339 | 10
GSI17| BURFLMERSE | BB | 193 | BERIL 15 % 18.326 15.678 38.761 0.8555 2.1151 3
GS18 | BHAPLAELSE 154 | 1z « ERFHEE L/ 3 18.444 15.716 38.863 0.8521 2.1071 6
GS19| mmE=thERsE | O 133 | TUARE 4~ i A 18.250 15.649 38.643 0.8575 2.1174
GS20 | RMRAPESE | BEIZ4E | 238 | KERFIRE LK Al 18.123 15.624 38.653 0.8621 21328 | 10
GS21| FmAMEREE | KEETF | 146 | FJEAGHEIL i 18.402 15.673 38.812 0.8517 2.1091
GS22 | Rm==thEsE | & 20.6 | MILEE R B 18.297 15.668 38.722 0.8563 2.1163
GS23 | [mm=ihEkes 18.0 | IO Z&FL i 18.494 15.718 38.939 0.8499 2.1055 6
GS24 | A= ihEsE | AEG 211 | IAREE K i 18.188 15.631 38.615 0.8594 2.1231 6
GS25 | mFAMEEE | FEG BEHEREN 15 #i 18.469 15.689 38.929 0.8495 2.1078
GS26 | A MBS | FEG 205 | & « BB T I L 18.156 15.636 38.678 0.8612 2.1303 6
GS27| e | FEG 20.9 | #FiH DR ] 18.206 15.654 38.750 0.8598 2.1284 6
GS28| Rz hEsE | AEG 210 | ZEHHEJIRAIL 1S | % 18.213 15.627 38.608 0.8580 2.1198 6
GS29 | RE=EsE | FRG 208 | =EHEJIZAIL 25 |  #%Y 18.530 15.678 38.922 0.8461 2.1005 6
GS30 | FmM=ppEkSE | FE® 20.8 | RILA3CHEAIL ikl 18.280 15.642 38.713 0.8557 2.1178 6
GS31| A= hEeE | REO 19.7 | )1 i 18.466 15.715 38.936 0.8510 2.1085 6
GS32| mm= ek | AEO 195 | BHIRA_TIL #i 18,515 15.721 38.956 0.8491 2.1040 6
GS33 | Rz ks 148 | BEEET ) 18.374 15.690 38.835 0.8539 2.1136 6
GS34 | SR thEkgE | O 163 | ZER#MIL 658 i 18.171 15.625 38.642 0.8599 2.1266 2
GS35 | SR AHERSS 14.8 | i B I R=F 1L i 18.259 15.650 38.652 0.8571 2.1169 6
GS36 | SR MERSE | BE 143 | ZEHTAEE A 18.275 15.658 38.738 0.8568 2.1197 6
GS37 | Rk 5E 129 | BRHMIL 12 58 GOL] 18.141 15.623 38.561 0.8612 2.1256 2
GS38 | *fE=X MBS | (1L 21 | FRE T A 18.289 15.648 38.732 0.8556 2.1178 6
GS39 | %ot = tEkes 13.8 | FHHEHKZ L GOL] 19.176 15.765 39.614 0.8221 20658 | 10
GS40 | PU{LPUEREE | FIZ® 237 | & - BHRE ESh 18.211 15.643 38.704 0.8590 2.1253 6
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GS41| MW{LMUEkER | FEI® | RiH | BHES thi 0 18.088 15.619 38.625 0.8635 2.1354 6
GS42| MWALMUESE | MEO 21.6 | R EZ L #®im 18.297 15.644 38.689 0.8550 2.1145 6
GS43 | PU{LPUERSE | FEQ 20.8 | 1z - TEEBBEK g 18.287 15.672 38.779 0.8570 2.1206 6
GS44 | BEEMIEREE | BAF 13.3 | BiAkBE KIF i 18.243 15.642 38.686 0.8574 2.1206
GS45 | W SCHPRERSE | TR 20.3 | BEFIRIHE Rt 18.209 15.660 38.732 0.8600 2.1271 6
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Table 9 Lead isotope ratios for semi-triangular-rimmed mirrors with 2 divinities and 2 animals designs
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YHEREE 2. BB« ER 11982 4. B 11985 6. P : 1986 7. B « T2 : 1990
E 3) BHR(LELWEDTWBILRGEIA I HFD [RX]

AXHICB L FIH ST & % Lo TaESFREE
i, BFICOh 2B TEZ SHREIOE LR THAL
HUEFEd, FRENEA T 30 4£5i1, Rl Rk
DOBMESIT TREBMEEICE 0 % Uk, FHFHRER,
B X OCEAMERERE» S, R OO TORFOHIL
RETHROIIEEE Lic, ThoiREDBNIT T/
MAERET L EMNTEE L, BABHHEL ETFET,
T ERFAE R O B IERB BRI T SR & ik L& B
ZIENEE, SoIcHERPEOH EHIZONTONE
R E CHOREE F Lic, MU THBILHL RiFEd,

i

1) B, > TRESEFEh T, KgED»S
AT, FETHOONTOW A /\BENEYTH S L
HTAFR (1989) OE|FICHESHTRIANFEM (2011,
p.32) MIDEMERAL T3, EHS NI,
2) 1985 4FEEH» S 1990 FFARICEZE NRE L oS
EiT, HEEBE#ED - FERFHLZVEHEDE, S
i TERB LT, Zo#ERH B 0LIEHE
HES SRR 3 5 & E DSBS TS o T,

20

- -
— -

Tdh 5, TRHICRZ 2EMBOERLDT
(8] 25, BICRZZ2MEEHIZRZALWILERD
MMEEHF 2] 1220 T Scerri (2009) 2B L CIH
EN AN

4) HHFAHEREY &3, Ktk (2 2 TREBTH3D
K- TS, AIKE - WE « Ba15 E MRS
THER S N 5 HifE,

) RiER (B : 2012) p.15 D 8 [hEEMRLAD T
TOVEER RS O BIfR ] 1213, HTHBICRT 5
Sl e UTHEEBRIL (L&A « Bl GHRD - 18 -
SR (BRE) 28T TH5, 205, B
BEAARY, ERIZIV Yy E« NV—RIZDOTHEZIR
FERMOMBRIZR SR, RIHEIZOH®ROFET, &

BORAARICH O, =ILHHE PRI 720
40Ma DA » REEKREE 21— 5 & 7 KBED B2,
HAI 2OV S ZBAD 443~201 Ma) LBbh 3
DT, MBI D, BRABEENIIG FHIROKRT
MREOEL TH BH, JLANTERE L TO 3 PEgiio
WEBAZIIT, KK EFVERBKE L (680
Ma), u, WNEL (98) H-TWWBEEZLND,

o




6) HFT 2T FHIOFREHABMB SR EHF MO
SLAD I EETE U A YK R E O B ER A
FLEC, 4RO &S SHERE & OIS TE S,
726

7) NERO BIREREFERT 20 TR, BARE
T OEXFOFEME KRG T 2O —FEORHEICL
LIEFTHHDTH S, il %2 DIFFIT DN TDEIFE
RLfR HE DRl & & h 2R 3 BIRE (BN ¢ 2013) i
#Y, SITRERICED 5,

8) HATHAEFEL b2 bDIHYT S ELBbNS
A, TITREMKOFEXDF F ‘Mg LLTH
o BERD OFICHIT TORESIIONTIE, Fib
HROFELLHRBENDH S (F 11985 ; 1992),

9) PHMEAE (FHME : 1986) 1F, HE (CY4E) Rl
HEBEMBIEIC T 2 FEEF T, (LEEREHY L
EHI, BohiT— 5 OREEBKT 2RI,
EEREYI 0 ICHIcEbYER, T0kd, LEREHT
2EOFD_OOFRICKAABT— 7 WRELTH

5l

5, @O EififE - Bk o PR LaT, #Bko
EOBRIHEbNIMMBEFICRS > T30, @
P OEMAIRBASITE D, FIALIK L NE <5
MNERILTHE50D GELIBZ0—FD, Lichi-
T, COMEHOBMEEM S L8 - rokbEmEE < alEE
Wb 5, EXFOFENTHTE] vV —XITIISH%
LicF— 5 2B LT 5,

10) ShODART — %13, HEZ SRR HLRE % H

DIZLHFH (1980 4F) O b DT, HMHIRHAE
C&D, 74T A0 LOMBRMNERT 5 RALBRE
TR OB 7272 D IERE O R 208Pb 3B HE L
THEREEITND, TOF—% 13 MUSEUM T %
KLUIDT, BHFWNEBRIMEZ LI EERFSHIC
T AT, ARORIZANT,

1) BB TER L, CoOBBRMmIEEEt0ES

FH10) ERICHBIZX OHEINIEL B> TRERIZNE -
TW3DhdLhiin, RRROREEGH B EEZ
T3,

R X #

FAhgk 1981 [BEF H A=A ERBEAIRIRE | &5 1981 4E 4 1 (BFR : FEAhEk 1992, pp.26-53)
EMEE 1982 TEATH AN = MBILEEE | & 1982 4E 6 #] (BER © FAhEk 1992, pp.54-74)

Rk 1985 [RIE
1992, pp.152-166)

« IR B — e R RSB — | & 1985 4F 11 0] OFaR © £k

FiP5k 1989 [FRHAE RS | #1989 4E 2 11 R : FMigk 1992, pp.264-296)
FPER 1992 [=MABmhEsE] FIgEE (), BEE - BAES (RR) 44k 352p
RATF5 81 1992 (TR B SE & BB oH S | THEICB T 2 OB AR 2 —MAGEIEREY VK

Vv Licsk—J pp.98-115

RIS F5 4 1993 [RBESEOMAE | EILHE L RIS S EEDTSE
RIFTF5 1 1999 [=fMigshBREE D] #1154 38 201p

1555 55 £ pp.39-83

MR Z5 82 2001 [ O HEL LSS | =7 0 7 o3t 107 5 pp.42-59
RFT 7581 2008 [HEEROFHEAE | RBHEHE 5 109% 5 11 5 pp.152-164
RIATFS L 2010 [BHI=AEICE T 3 ZABMEEO BT TR « Eh¥mEV (HTEZLeABERLRS) )

REMAE L4 pp.471-483

MR T 2011 [ BESESE DOWITE ] HITHE HADH 86 it pp.1-90
WA F5 4 2012 [RBESIC B 13 BHEIR &SRR | B E8 HUERER 87 it pp.528-488 (X — Y )
ERILFEH KN 1988 THAM 63 £ WHBTERSWMEE - PEON—X A Z)0 (B « 8 « H - 7L

I=v L)) BiEEHRtE Yy — 119p

LR - 31— 1984 [HEGRESE] XKWt GaEE « HIEZ « #0578 (O 1991 FRE

21



22

HE R ] S EEE 303p

FEERE 2009 [RHZMEREE DZE &R LR RFEZ HEMAELES 15 pp.97-120

WATT 1985 [=fgmEkEE o — B ERERE Y v RV L] A)IIFNE pp.65-82

FIAR—ER (FR) 1994 TEINZEE S BAGEYEmIeas] %56 % LEME [BAE 87— 5 %% 2] 858p

PHESFR 1982 [SARALIARLIEIC & 2 KRBT A~ O L MR — T & U TEE L =ARMREOMIRE
¥HZ 2T — ] MUSEUM No.370 pp.13-17

PEHI<FR 1983 [ RALIA R IC & 2 HEERHTIE (2) ORI A & M — VAR UNE RS B L O i+
DO EREE « MBEE - B SR/ £ A& Fl & LT — ] MUSEUM No.382 pp.31-36

PAHSFR 1986 [ =M RMERSE ORI E O PFFE] SR ER AR B MBS —KPIE (B) #HiG#H 1984—1985
EE GRERS 59450045) 42p

PAH<FR 1989 [HEEEHEE D < 24— WA — FDEILHEL] Museology 8 (EEA T RKFEEYEEF
#HEE) pp4-11

PREZS K 1992 THEEROAEFS] #1153 208p

BB RERE 1979 Ti8R) Hrid 377p

Al IR RE 2000 T=faftiEREE Brofil “£A:4k 186p

fRAKARER 1992 [ =g MRS R ERIE OMET — SHFL A MO T 2l & LT — ) Eid¥at 78(1) pp.45-
60

fask it 2005 [=ABRAERSEOHFTE] KBRK ¥ R 358D

BRAK « FREOE 1982 [$RIMLAEEIC & 5 #REEPF ] MUSEUM No.370 pp.4-12

BRAR « FREB 1983 [$ARAALEIC X 2EXENEQ - HHAHtOFELFOE LT~
MUSEUM No.382 pp.16-30

BIRAR 1985 [BARIE T L& S#s o Tkt Bt € ] AFISUEf No.261, pp.38-41

BRAR « SFREE 1990 &k i+ 828 O s RALIK L) & 2456 75(4), pp.1-20

EIHAR 1993 2L 0 FAM KO MRIC ST H3bak#E $304 (F) B pp.1143-1154

BIMAK 1996 [Tk « BRSO MFEMLIALL O] SCHARERERRMBE—BTE (O #HE
19931995 £ (FREEF = 056835017) 35p

BRAK 2010 TERBEOILFHIFIZE (D) —SEBEERITHMIIME Shich — ] Bd¥EHAREE 6] ppl-16

BAR 2011 THERFEOCFEMPITE () —SRFELLALD RIS S 1 7| »o [HRESES A 7] ~OBAT
22T — ] ElEFEBERRY 62 pp43-63

BRARK 2012 [HEXFEOLFEMPIFE Q) — SRFRMLALEICE T VEROBAEZREST 2 | BhH¥LH
RE¥ 63 pp.1-27

BRAR 2013 [ = MBRHHERSE O AR EEH I B3 2 B2 Bl 2kik 97 (@ (FIRIH)

AR TEA 2011 (K - ZEAEHO R R4 585 86 it pp.91-138

(L 2 2005 [ EAERTFHEREEHO AROTIE ] BEREKREEENA-LAEYENELE $75
pp.15-26

Scerri, ER. 2009 Bl¥8 51475 — TEAZE - ROLHE/-E -] BRAR - EHI) - &)IEKH « &
% G #aHE)E 338p

(20134 8 H 19 H&AF, 2013412 H 12 HZH)



Studies on Select Chemical Aspects of Chinese Han-
Style Mirrors (4): Provenance Study of Bronze
Mirrors from the Late Eastern Han Dynasty, Three
Kingdoms Period and Jin Dynasty

Hisao MABUCHI
Researcher Emeritus, National Research Institute for Cultural Properties
1-4-8 Nishikamata, Ohta-ku, Tokyo 144-0051, Japan (home address)

Continuing a study reported in a previous paper, the author performed analyses of lead isotope
ratios for 117 Han-style bronze mirrors made in China during the period from approximately 150
to 300 C.E. The mirrors had been brought to ancient Japan and were likely used by leaders of the
inhabitants as precious utensils. All mirrors observed here were excavated from ancient Japanese
kofun tombs, which were constructed between the latter half of the 3rd century and the 7th cen-
tury.

A remarkable feature of these mirrors is that their lead isotope ratios all fall within a small area
(narrow trapezoid), called Region E, in the lead isotope diagram, as shown in Figures 4-20. After
sophisticated data analyses, using the lead isotope evolution model (Mabuchi model) in conjunc-
tion with lead isotope data of dated mirrors belonging to the northern and southern dynasties of
the Three Kingdoms period (criteria used by Morio Nishida), Region E was found to be divisible
into two sub-regions: Wuchang type and Wukuai type (Figure 6). Characteristics of the two types
are as follows.

Wuchang type: Dated mirrors of the Wei dynasty (north) fall within this sub-region. Provenance
of the material (copper and lead) was proved to be the famous Tonglushan mine, situated on the
southern bank of the middle reach of the Yangtze River and the surrounding vicinity. Wuchang
is an ancient name corresponding to present-day Ezhou city in Hubei province.

Wukuai type: Dated mirrors of the Wu dynasty (south) fall within this sub-region. Provenance
of the material (copper and lead) was proved to be some mines in the vicinity of Shaoxing, an old
city famous for its wine. Wukuai is a combined name corresponding to two nearby ancient cities,
Wuxian (present-day Suzhou) and Kuaiji (present-day Shaoxing).

The history of Chinese mirrors tells us that Shaoxing and Echeng (present-day Ezhou city)
were two major centers of bronze mirror production in the Wu Kingdom in the 3rd century. The
Tonglushan mine is situated about 40 km south of Echeng and is known to have supplied copper
to Echeng's mirror-casting workshops.

The 117 Han-style mirrors were classified into 13 styles and the lead isotope of each style,
Wuchang or Wukuai, was verified as shown in Figures 7-20. Most typological characteristics of

the mirrors examined here agree well with the provenance of their materials, as exemplified by
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a number of Shen-shou mirrors, typical of products in southern area of the Wu Kingdom, which

belong mostly to the Wukuai type.



