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EAFEOLFEMZE (1) Bl (2010b) ~ (6) K
(2017) (2B WT, EZILRE~dHEEEAIZ ARYEIZH
ALZHESIZDOWT, ZOEMEOEMAEERIZL -
TEDIHIEBLI DT L2, iribEE - FEAE
b - Bk - WEFEL EOHBERAL T, KEF0
2w &, BRSO RERMENI PR IO < (FLEE
WOHR) 05, RE - =E - FOHFITILH (RILOMH)
Hisgiz» & L MFIAARIEND Z EFH ORI LT

WHhWHERFIIE, FEHELT TR, LEFOL
RIS CRIE SN ERMmb & E N5, 2HTH, HE
FIBTHESNMEE X, KRETH L ETHEEER
RRT U T2 EELTBY, BALGR UL REoT S
HEOLOEF 2 A (B8O 1979, p277). 2D LI %
BArod 5L, WMESEOFEMENIEM, SF 0 IR
EBNTHEINLBBETLIORBKROZETHD. L
L 1970 FE Tld, REM L RIEIEEA 2 05 72,

BEOMFNHEDO L P TROBELEBDOIERE L 2
% ERFELARLL DBIEIZ DWW T, 1980 FEACIZ L —HEAS
[EHEEEROMEE IMBOZERE L H U HEEIZA
5] LR LTwa (L1 1987, p.328), #:H& 5iT,
1980 -2 AL EHOFELAMEL, BHENT— 512
LoTRDELHIZ, MBEELIT LA EF UKL E
BWIZAB LW EREZB/THSE (I y aMIIEHTL, &
R0

a) IRERER /N MBEE  AESERL & FItEE B EY
74 >~ (Hil :2007)

b) B PR R AT (B ¢ 2016)

o) U = M R ERSE « FF Tk e BRIE S ESR OB (Bl

2010a)

d) BERROMBEE  (ZIIRE=EFEOFER (B

1996)

Z I d) Ok, SCERE (4EE) ORI
BHMEOFERBETHY), WEFHEADLLT— 5O
P, B EBRS TR I TRy, KFoH
BiE, MESEOMNTIZ & o THRU 2 o 7L/ - FfiL
IR IR A CTEERARESE Y RE L, 3 hid~7
AU RE TIES NERBEOFEMENED L) b D
THolohEHLNITEIEIZH B,

B, NRTHEICE) ZOO/FEICOVT, 1LY
BT LTB &7,
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BEOKBECRESNERHL ED &,
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RIS ATONDEIA S, EHETIIHEEOH
B2V T ORI L7z, BORE (1979) &
[t8%] o4 (p.278) T, [HEETIX, PEFIIHINE
THLEDPRVOIIW L, HRFEIIFHOELIAHMTH L
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BWAEDLDIFHET S, OEFENREVD, FHEIZ
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ERFEOLESATIE, /AL - IR (1937) D FeBE
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Byt s, ZhBEES L THMT 2 EENFEOITON
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S FTHLHRVA, B R WEEI, RS
AL TH - T, EFamD o ORI FF S Nz
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F o O ENREEEN TV L DIFILF—HES L T
BEEEBRIEIDLLDOTH S, LIFIEFEEHKEDE S
FRFEE A S ORI CHAITIRILEIE M T 0 = Mg ek
$FE2MEIZOWT (IUlgiEA 0 1992), F-UNREER
BRITFEHAANOEE Y ERT A H CEREAN T L85
I3EICDWT JUNBRIRE RS 1 1991), £ ENHEHE
B b0 23R e LCRRSITIC L 20T EE %R
L7z ZAGMERSE & PREMH T8IX, ThenEd
FIIBVWTHEB SN LMERL2OT, BELRBERTH D,
MERTOED-OIZ5 HT %,

—7, WEEIOVTEIMEIEL, RSP —ET
W lps, BIREMSRZZVEVn)ZEbHoT
Ad Lt v, BREORR (B &£ 1980 4 LLRT) D%
PBNEIAREREE L D DX v, b TFRIIEBIH 5
D, ZAFMEREOMEL SNBHIDT, INE5DT—
FIZoWTiE [HE] ZAGMEGEL L 12, ZORM
FHIDOWTER L7 (B 2010a),

HeIa I OB (B X 7 1970 SELIER) 124 - T, ok
X BAMTENEMEEE L L T ICER I NBDH -

2

A, BRI OVTREROED /- OIZERTHT L
L&ns, Lal, BEoOmMELayYa—5I2L 58
W& oT, BuhaeBED 2 EEWIZOITT 5 LH°
WEEIZ R o 72 FO—FNZ, BINZESLZ & AR ILIEEL
HILEER EHEOLEHAR ST A H 5 (Hirao et al. ;
2004)c T OFSTEEE LM IR A E# S 5 BB
PRI L [ OFEBIRRA — X #R0HT O HATHR
-] THREsN, VORI VLRBHLELTELTELD
BNTWA, LaL, EXD/DESERERED 29
WKEPN TV, EHERRBOBICEI NIV, &
ERF—¥ 50T, JITIIIRICLELRES (s
DI - AX - SOERME) ¥R 1LIZERLLY,

#1 BlilEEEEEESEO LS (Hirao et al. 2004)
Table 1 Chemical composition of imitative mirrors excavated
from the Tsuruyama Maruyama tumulus

No. Eid = E#FES| Cu% | Sn% | Pb% it

1 | () RATIESCEE  |]-33958 82 15 24 | 994
2 | () RATAESCEE  |]-33959 76 18 52 | 99.2
3| () MFTFExcsE | ]-33961 63 27 7.8 97.8
4 | () RATAESCE  |]-33960 71 22 59 98.9
5| (M) HHEHMAES  |]-33963 64 28 6.7 | 987
6 | (1) HHEMAESE  |]-33962 87 10 22 | 99.2
7 | (50 MR BRI 8% | J-33964 68 23 7.2 98.2
8 | MREFER J-33970 85 11 2.9 98.9
9 |MAET J-33971 74 19 5.7 | 987
10 | (R) ZEFZIUEREE  |]-33973 77 17 5.2 99.2
11| () B mERSE  |]-33972 85 11 3.8 99.8
12 | (1) BRARFL AR ER SR | J-33967 85 12 20 | 99.0
13 |HEHEER J-33969 83 13 29 | 989
14 | () = =8k |]-33968 86 11 31 | 1001
15 | HENE# J-33974 85 11 35 99.5
16 | () IFTAESCER | OM-L 86 11 21 99.1
17 |HEAESR OM-3 88 7 39 | 989
18 | () &S |OM4 84 14 2.0 100

FigfE 794 | 156 41 | 99.08
HeERE| 8.0 59 1.9 0.56

COYYRTTLRED NPT, PR - BIISIE, [
LIRS L Lt B S R RO R & ORI AR R L R
+ (8] =AFHERE L LB L C, LEHR D SRR
FHGHORER LI L RZBRRTVED, Y VKRTTLD
ML, ZHFOHERIIEAETo TRV,



EEHIE, R1EZBOTHT, #FEICHRR L IRER
FGEOA 7 7 v TRBHE (B 1 2007), BLU, HE
EABMEEOR 7 T v 7 - SEME (B 2010a) &
HUDEZFT, ¥ XTOERST— I HHBETEXEZ
EERHEE L7z, ERKTHGEOREL, ME=/AEM
BROEE b, HEROBIIISFFEMNAKLS/HTH o 725
£1OHEIR, {LFERRZT D HENR RO L HIZE
bhtze WEITHRIEL L9,

23 AU Zv 7 - ERIMBROIREE
£1T, 1ISEHOMBEDOAXEEREALE, T%D
LWBBITOSETSELHEELLY, —FETHRV, F
Bl L AEREREIL 156 £ 59 % T, IIHDEHIKRE L,
COL)IEMRFTIEH LY, &t kE(RsE—D
DIEAAED 5N D0 Sn%A/NE WV H DL Pb% b /X
W ETHL, TNB—HTOIPDLLIICERLLDOD
R2THbD, CORERLIOT—IDNOAXLEHDER
CERIZEBL, 2AX%0FE (21 %LE), F (20~16 %),
B (156~10%) D37 NV—FI2HFELZLDTH S,
3TN —=TDHBDERIZOVTIZ—HERERS,
%8B, Nol7IZAXHT % & BEITKND & FFIC,
84739 % EAHMBIIZE V. FTTAXEY [BIK] &
L THIR Iz L7z,
R2HhoHEMESNG Z Lid, MBSEOEFTEDOMENS
SARMLT [KEL] LEZOTERWAEW) ZET
Hho TNEEILT LD, K1 DOWEEHEENS [K
HL] LZSAOGEELFICEHEZZERATAL ),
KIBFHEOBRLEERERTRCTH S, K41ITT
WAL BEOGHEAHERTLICF LD TH
D, ZO7T—FIIRIDEARIZLELZRFEREL, 4
CRERET S DI
WIS NTMOTT 2 REST LEEOF KA~ M
Sn% THh b, RAD6EBEOEHDAXDFIYHEIL
1240 £ 05 EMEREBEOER LZEII—K L HER R
TOT, R1D3IEEOKIES Sn = 24 % IZHIELT
5o DF N ZERD Cu%b & Pb%iZ (24 / Sn%) % F
T2DOTH%, £3DA, B, CHIZZFDOHETH 5.
DX, HII3EBDIINE, vE TrFEVE
EOWMETLE*EODTEDERHET S, K4D3E

R2 MBEIIBTLAXELHEDOHY
Table 2 Relationship between tin and lead contents in imitative

mirrors
AX& No. Sn% Pb%

3 27 7.8

N 4 22 5.9
” 5 28 6.7
7 23 72

2 18 5.2

rh 9 19 5.7
10 17 5.2

1 15 2.4

6 10 2.2

8 11 29

11 11 3.8

" 12 12 2.0
13 13 2.9

14 11 31

15 11 3.5

16 11 2.1

18 14 2.0

B 17 7 39

BERNL9.7 £ 07%%DT, METENAEEL33%
Eebe ZOBORETIIIEAUTIREERZ DT,
HMETEROEFTFE3IBEL Lo

DLEORFHHH &, Sn =24 % DOHAE D RFMEH
B(R7F97) ®Cu% (D) E2EFnkHizkDdo
N5,

D=100- (B+C+3)

DFED, FAPEMENDHDOAZ T v 71X DM
(Cu%), BH# (Sn%), CHll (Pb%) DM /Z-7-Z &1
%5

COFE S NALFEMBIL &SRO EFEH L {Hio
TWC, R4 DOHGHEIZE. INHDORMT, £2T
fodig L 7o A KD No 17 (BERESR) &, fhe i3 -7
BT ED OT, FIEIE No17 2B < 17 ETR
DLEDHREETHD, fER (RIOKTE) 2K40
HEEOFHEL LD ERD L H 12k 5,

Cu% Sn% Pb%

A7y THEEMBE 669 + 1.4 24 6.1 14

W E SRR E A 67.4 = 1.0 24.0 £ 0.5 5.04 £ 0.66

INHZEOESROBEIZIZIZFRBEE T, EHREE
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Table 3 Verification of the copper addition hypothesis for
imitative mirrors

A B C D E

No. Fich N Cu% | Cu%
% Sn% Pb% _
Cu% | Sn% | Po% | e v

1| () MATAESCHE 131.2 24 38| 69.2| 620
2| () PATAESCHR 101.3 24 69| 66.1 35.3
3| (M) MATAESCERE 56.0 24 69| 66.1| -10.1
4| () NATAESCER 775 24 6.4| 66.6 10.9
5| (1) 5 RFREE 54.9 24 57| 67.3| -124
6| (i) Jita R 208.8 24 53| 67.7| 1411
7| () MR BT 85 71.0 24 75 65.5 5.5
8| HRFEI T 185.5 24 63| 66.7| 1188
| B EER/BE 93.5 24 72| 658 217
10| (f50) 22 IM B 5% 108.7 24 73| 657 430
11| (f50) 221U ER % 185.5 24 83 64.7( 1207
12| (1) BURFLAERSE| 1700 24 40| 69.0/ 101.0
13| BEAESE 153.2 24 5.4 67.6| 856
14| () = =Bk 187.6 24 6.8| 66.2| 1214
15| BT8R 185.5 24 76| 654 120.1
16 (f) MATFESCEE 187.6 24 46 68.4| 1192
17| BEREST 3017 24 134| 59.6| 242.1

18| (fti) 7B 144.0 24 34| 69.6| 744
Tl 24 65 665 781

18HEDT T
o 0| =22 %22
F39ME 24 6.1| 669| 685
No.17 k< 17 H
I5j 0] =14 =14

A EWMO [Cu%iiizE]l £i3. Sn=24 %IZHEBLL-HFHOESE
100 % 2% LTSz b MESNBHOERN TH S,

MOAT—HL TR EHITE %, BEREZEDLD
L, TEIZKELRBEBVNIZVOT, INHOERIIHE

WML ZZE VHRENR) TRV EER LT,

B, SHICHEMAEEY = S>MHImMA T E 2w,
OfICE TN 540

FEROLET, A7 7y THEMED PbH 61 % EH
EHMNEMBS0M4 LN 1BITEREL LTS, Z
iE, B L) IIBREOHB T—RHTHLELER LT
nEd, BERSHLZIEND LNV, BEEOHMIL,
EHIZEZTHoTh, 8% 01~5 REEFA TN/
siFms T (B 20100, p4 5 Bl © 2013, p.5)
LREOFTEIMmZ Mo b oL LTEHE L,
LLFHLTIIZ LI %DHmAEEIN T 2ETHE, Cu
INEILTFH LT 685 % (R3DHEEAMOKRTE) %D
T, 2D 1%D# 0.7 % DA WRMLUISHIZHRT 5 &
FZxb. OG5 % Pb% D HELEIT Cu%lZEm$ &4
HWRIIODEDLHIZR->T, HEFNEMEL OEHD
BAEVIIHET, BEREN CulZO2VWTRIFIERL (14
£1.0) THEDIZRLT, Phil2o2nwTH2HE (14 &
066) THLHDL, Ar Ty TELHOMAIZEEN S8
(FNFNIZES D& D D) VRETHI-DEEZD
nb,

5

Cu% Sn% Pb%
A2y THEEE 676 = 1.4 24 54 * 14
Hh [ SR 72 67.4 = 1.0 240 £ 0.5 5.04 = 0.66
@SR~ 1 F ADEE

K2TAXE[E]IZET S No3, 4, 5 7D Sn%ld,
FIGEAT25 % T+ 3% DLW EHDT, FDEM
&7, MEDNT Y F ERRTE 270, RI3OENE
N A F A% B No3, 51220 Tid, MEREO—E

#4 EXBEOHFREN S &R FYE
Table 4 Average contents of major metals in different groups of Han style mirrors

BB H# Cu% Sn% Pb% &t (%) X OB
R 9 66.8 + 2.9 242 * 1.1 520 * 0.80 96.2 /MK - 1L 1937
R 10 630 * 15 244 = 0.9 5.36 = 0.87 97.7 /N - 1LIPg 1937
BN 10 68.4 = 2.0 238 * 1.2 523 + 1.23 97.4 /N - 1L 1937
PRI R 11 66.1 + 4.1 241 = 1.8 591 * 0.40 96.1 MR EER £ 1991
i 2 67.5 £ 35 24.7 £ 2.0 476 = 0.13 97.0 i & 1992
= iR kg 20 69.0 = 3.8 230 * 21 377 * 1.00 95.7 e & 1992

F 67.4 = 1.0 240 + 05 504 = 0.66 9.7 + 0.7

LY RIEROR LT L
FE2 3 EEAT 0% LT OBREHIFTE S SR L 72,



FZH Ko TSR L2 2TADH o720k
bEZLNS,
@A XEHE No.17 D E
No.17 @ Sn 7 % (X SATRIME A 242 % &\ ) KE D
THML7ERTHL (£3)o b LIOKEDIIC I3
%D (BEEOFHIZH D ) 2HME) PEIL T L
FTHE, PboD134%DH H 80 %A MICHEKRT LI L
W20, FHRMAHEEEIOED L ) ICFEFEMEIIR S,
No.17 Cu67.6 % Sn 24 % Pb 5.4 %
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FETIE, b2 HHIRE TR S NSRRI & 1
L THRBOLREBD S, KEAT, EiL LT
BRAOT— 5 ERTEL, TRSHELNSEERE
WA SEILE LD,

3.1 MESB ORISR

| REORAELATORMIE, MRATESN
SEAREHHOREE LTHG S, BEIFEE LM
BT ANBEE I EOTAHE D,

ERPOILEMIE (2) (B# 201D BT @) (B

B 2014) OhHT, EHEHEE, OB HEZET
FEOIREALOERIIOWT, HFEMKLS A OLALE
AT L7 B 12 ORRERRT 220 HRT, A
R (Pb A FEHIE B) EIFATY B, SMICHRET
BULENHSEXEBRAK ("Pb ASBIZEB) b
i B. SCTHAKBISOBCHEIIL, BREIE, &
ERBE, GOEROLITHEHEEL LS LES,

B 1 O#eTH $ h 7 B b R O SR HE T h 5,

EMW EEE L ICABIS NG,

COEEW SETESS ST A HET, ERENOA L
5 (HHH0.8000, 21800 < 5\ T TIEV ST, it
WSERE 1 TRLAEE (WL W OGS (I
5DT, L£#E (WH: W OBEWVESD) 1387,

I E AR, BRICEL T TOREDIEL A
EWSATAHEHBTH S, Wit Western Han (F5# =
Rii#), E (X Eastern Han (FR#E=1%#) 12b % A TN
1F 725
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Figure 1 Different regions of the A-type lead isotope diagram for

Han style mirrors

HIHE X Es & E1 - E2 1M &b, #HIBE DI
g2 B 7- B iEE 0.8560 D & 2 AICHED HIEE T\ T
Wb, Es L E1-E2DOBLZFDERTH- T, BEL
LOTIE RV,

ZITRHRFIZOVWTHHALTE I ). Es LW IHiLF
&, T8 ZARMESRENEETLHH L L CHBOE
HEMTFb0THL (B : 20103 p.5: 2010b, p.10)o
E O¥5 7% (special) XKEID2 b ) Tdh o720 E1-E21F
FHMTHWHTRRLZZDDTHS (B 2017, Em
(mixed OF) ZME=AFHERFIHNLOT, Db
WZEBAT A (4.2), REioFL®E LT, W, Es, EL-
E2 BREMAEHICHED EOMIBDHREEZ SNE DT H
HMTRLTHEI I,

2 XY BIREOWMFEREIMER L T 5 hEOHERE
EXSHTHH (FHES 12008), EHDHET HHATIC
FEEANTASE, W, Es, El-E2 I3F N ZNFER
B, BT, FEEEHTEOL,TH L, SBETINVE
ROBITRLAZE DI, SBREMALIE, HlEd 2k
R & DI A KREHERBEOERIEICH L EEE
FAH5DT, SHEANMAKLSHETIENNI V=TI 5D
VHETE S (B 2012),



K2 FEOBEEEXSHER (FH45 1 2008)
Figure 2 Main geological structure of China
-Cratons and fold belts-

R DELTIE, Es & E1 - E2 ICALEMEZ FNE
NREZRBIUEBSREFALH (BiH:2014), UEo
R = uiRic L ¢, M EOSREVALLEmELZ L
29 %,

3.2 MHEEROIMELIALL D H DS

TP 18 oS AMER3 (ARXK) BLUKS
(BHM) (2R T, HBOZOITE=ZEEH (REPHL
R, =MmEMEELR) 40EDDmEX4 (A XX)
BIUH6 (BAM) IR T AEOENZ V721X 4

PEH D, BETHE, DEXD4EDBEBE SN D,
OMEORERITEREFEOR 7 T v T

(43, - 4 5 D8N LA A I3 FE AR I 4 - [ 6
EHEPLTwd, kB2 OFEREORS T v T
o7 2 LAEHENTHRAEDT (2381), K5O
FITHEPDEOENE (bW L) DA 7 T v
THEMNALZLDTHS .
QREZME (Es) DEFEAH.L

MBS Es 2% % L El - E2 IO A ThH Do 2O
HWRIIEFZIEIENTH o LI, BHRBLTO
HEETEE CHRMERELR) TEELARARE
MEOHFH»E w056 Thsb (FHil 2014, pl6), ZDHE
FEiL, [ FEAED ES AL ZAFHEED 5\ I3k
DR Ty Mot L EZAULHETE 5, HIXHY

6

WHENPKRE L THEARTVWI L E, —HHZYVDAY
7 TOEDPLEVIRLTH A,
QI E » o/ B EOFTE

M3 &4 %IETSE, EZETROT X THHEI
EMICINE 20008 LT, MBEIEIHE LOEBW )
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Figure 3 Lead isotope diagram for imitative mirrors (A-type
diagram)
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Figure 4 Lead isotope diagram for mirrors in the Han, Three

kingdoms and Qin dynasties periods (A-type diagram)



MREFORIE, EIRE 2 3AHTHEN 11 HEH (§10
%) FIET 5o

K5&EX6DBAKDLETD,
A MR 180 & 186 O T, HEEi D 400Ma &
600Ma D BEIZINE 5 DIZHAT, MBEED H L, Hh
180 LT &5 (A RHOFEE W IZH1H) B L1186
PRz AL, &5I2HI3, H22, HY4 D L H IR
N —=Th BN RO FET 5,

ZEEHDITLEA

0L BRKREISBEOZRTRT LHIZ, RE=E
EHEICRELSY, HEBRICEANBICFELETO
ERRLUBEOSH 5 WL HMESEDO R 7 7 v THfEbi:
ERETAEMRTE L LT, HERROMNEH T
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Figure 5 Lead isotope diagram for imitative mirrors (B-type diagram)
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Figure 6 Lead isotope diagram for mirrors in the Han, Three kingdoms and Qin dynasties periods (B-type diagram)



201 0 (W% 39 M, RE=EEH 1621) D%MIZ2
720 MVT 825 fE L T /s (B 2017) 0 = fizt
BREE 169 1 (AH#K 138 M, fig#d 31 M) (Jid—md MVT
It sty (Bl 2010a) WEERL TV
AHIHGE 108 Db MVT $iz &0 b DIl 5

QAN
4. BEFEOHBEL SRR OFIR
41 HEOKHHERRIIIRILE
EHAHT 2T LU % S 108 T 0 8 [ A1

12 7V =TT, MR ERRBROR T~18 1R L7,
B 58T O%RETH s MmRAMLAKILEZZEHERHORMT L

LTEK®RDHLLDIZTLIZIE, BHFOLODOSHEER
ERF—RA Y Mk bo 127N —TI25 -ikiE*x
15/ S =i
O#HED 41

1980 454+ & 00 4 (LAITEI T T, S & AR R 1
Fa M L7k X1, FEFEE U oS HOREHRM
ENOLHZONIHEOBMHIE, H—SNbDTIER
Brote, ZITHNRERE b, BHLT, T
T, Bl HFBRICBE L2 E A A~ () [E
BE BRI R | 5 56 4 (1904) (SIS 17
BRI~ L7 BT, Sie [EEMEE] KI5

@548

FARNOEENED 017, FEMIE, 5 L O
(1979) - /IMHRZ=ER (1982, 2010) - F FEH (1991) Dis
EEBML, REF LA, B S MR T8
8] (1979) OBFEICEI LI LT BED 127 V—F
DER AT > T (1277 LR A e +5), i
BINTIE S, MO TGS, S, AR
BERGE, MRSE, WOLEUVSE TR BOCHE ALY
B HE BHLEL L. EXOEEBOOL0 L
ETECDH LD, KRELREKRIT RV,

BT Titisi] RGO 1Lt SR & (B = 1
BIRSATRSN TV A%, B (ST X
B HIA D 30 45 — Ik BE (I 00 T 9 LR % F
-] (#2007 ORAT, FrokEE THRGE
B b 72 = fa i ARG OO AR SE & (H ] (B K -
20102) DHAT, ZNENT—F ERLCTEBEL T2

8

DT, TITIIMAMEKROELIRRL Zh otz 1272

i 8 = F g A ER SR L T IR R O SR & L THho R
RKOLDEWET ZLERHLDOT, #EMEL %
BIRY %,

@FEDMIEL A X

LR LED % A THEIREL KA TV DDIEHT
E] (1991) TH HA, AEHFEMT, EEHDORES TIL
ESNTHEE ZOGEIHES THHIT 5 2 LIEATEE
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Figure 7a  Lead isotope diagram for imitative Triangular rimmed
mirrors with divinity and animal figures (TRDA
mirrors)
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Figure 7b A model for explaining how imitative TRDA mirrors
were made of mirror scraps
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Figure 9 Lead isotope diagram for imitative TLV mirrors
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Table 7 Lead isotope ratios for imitative Lign-Hu (inner circle of arcs) mirrors

No.| 8 & |@em 2 | whl | W | e | wml | wel Sk

Hl |(MB)ATAESCEE| 9.3 |fRRWHE 3 5 &M || 18189 15.646 38.641 0.8602 2.1244 | EH - ER 1990
H2 | (M) RAFAESCsE| 9.0 |fERvmE 15 A  18.150 15.654 38.625 0.8625 2.1281 | B - R 1990
H3 | (i) WATIESCEE| 289 | ERFIAAMKIL wifA| 18.149 15.628 38.656 0.8611 2.1299 | PhHH 1986

H4 | () ATiEXCsE| 65 |EERILL S mil | 18.048 15.655 38.699 0.8674 2.1442 | Bl - SERE 1982
H5 | () ATIECEE| 111 |ILEEDOH 85 i 18.069 15.612 38.543 0.8640 2.1331 | - FR 1983
H6 | (ff) NATAECEE| 182 |EBERIF i 18.282 15.664 38.707 0.8568 2.1172 | #5H 1986

H7 | () RfTIEcsR| 114 |luOE /2 M BiHA|  18.566 15.720 38.972 0.8467 2.0991 |74 1986

H8 | () NITIEscsE| 11.2 |WiARBIAE+ 2K | 18.256 15.642 38.772 0.8568 2.1238 |4k 1986

H9 | () PAFAESCEE| 17.0 |fEHSEFIL hHf| 18.325 15.675 38.800 0.8554 2.1173 |4 1986

HI10 | () WATAESCHE| 9.0 |fFw\Heul 25 il 18.016 15.587 38.540 0.8652 2.1392 | HH] 1986

HI11 | () ATAESCEE| 9.1 | BEIEEK bl 18.204 15.650 38.656 0.8597 2.1235 | 1986

H12 | () WATAEXCHE| 6.5 |fBRTEEM: A-13 5 |[HH#l| 17.768 15.549 38.427 0.8751 2.1627 | P41 1986

H13 | (M) MNATAESCEE| 9.7 |RERE 1 & | 18.236 15.595 38.591 0.8552 21162 |FLH#HE

H14 | () PATAECEE| 27.0 |RIL#SILALIL J-33958 (H#| 18173 15.647 38.594 0.8610 2.1237 |Hirao et al.2006
H15 | () MATAESCEE| 20.6 | RLEBLALIL J-33959 [H#H| 18.220 15.656 38.683 0.8593 2.1231 |Hirao et al.2006
H16 | (i) PIATFESCHE| 14.85 |RIL#ELALIL J-33961 |9 #| 18.143 15.639 38.623 0.8620 2.1288 |Hirao et al.2006
H17 | (f0) PATAESCEE| 17.3 (R LAl J-33960 || 18.411 15.670 38.858 0.8511 2.1106 |Hirao et al.2006
HI18 | () AT 3CE| 20.6 |FLLESLALLL OM-1 it 18.127 15.636 38.589 0.8626 2.1288 |Hirao et al.2006
H19 | () MATAESCE | 117 |@EAFEIL % 18.257 15.668 38.734 0.8582 2.1216 | Bk 1996

H20 | () PIATAESCEE| 7.7 |RERSAGHGMT A FERE [ &38| 18.051 15.600 38.537 0.8642 2.1349 | M5 - ¥R 1983

[RfR nd (HRAERRR~EERR) . WIN (SHAITE0) . b (ROEPRD) . B (MM . S8 (FIERE)
(k] FETBEE-FLHUEREL» L ORLEH

K8 MRFHERBHROMELL;ALL

Table 8 Lead isotope ratios for imitative TLV mirrors

No| B & |@Eem| M (8K sl | whl | wel | wal | e Sk
H21 | (0 SAEBUEIUHEE | 219 |BRIRZE HiEl | 18.221 15.648 38.747 0.8588 2.1265 |VHH 1986

H22 | () /i BUAE VBREE | 22.7 | RHRE ~ith HI#A| 18.043 15.715 38672 0.8710 2.1433 |4 1986

H23 | (fif) e HE 8% 154 [ZEWOL 6758 [#if| 18.169 15.638 38.664 0.8607 21280 |Kil - P2 1982
H24 | () /& BIAEH 135 |MILEHEE 6 5 HifA| 18.205 15.640 38.646 0.8591 2.1228 | - PR 1982
H25 | (fif) A& SR EICEE | 22.0 | HUERS HLHUR il 18.194 15.649 38611 0.8601 21222 | ZCHK

H26 | (i) 74 B 16.9 |FEILEEIL AL J-33963 | 1| 18.185 15.648 38.598 0.8605 2.1225 |Hirao et al.2006
H27 | (f0) & R 8t 16.7 | R LL#8ILALIL J-33962 | hH |  18.009 15.621 38.451 0.8674 2.1351 |Hirao et al.2006
H28 | (fik) /i & B 12.7 |FEWL#gLHLIL OM-4 || 18.193 15.651 38618 0.8603 2.1227 |Hirao et al.2006

[SCHk) %530 — 22 RE LSRR R SERT A & O RECEH#
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Table 9 Lead isotope ratios for imitative mirrors with dragon patterns

No| B |@om| ki #ft | L | L | el | R | whR itk
H29 |RERESHE | 126 |BiRIL# A 18.107 15.626 38.608 0.8630 21322 |MEWHE

H30 |#EifigE | 24.3 |[fzdefl HiTHA 18133 15.623 38.554 0.8616 2.1262 |V4H 1986

H31 | REAEsE 114 |BIEMHOE 1 5 T 18127 15.616 38.583 0.8615 2.1285 | Kkl - PR 1983
H32 |EERESE | 10.8 |[LEH#HE 6% A 18.065 15.641 38.641 0.8658 2.1390 | %kl 1996

H33 | @S | 238 |FriB &M AU | 18.063 15.576 38.453 0.8623 2.1288 |t

H34 | AL #E 17.3 [ FL#8 L J-33969 a2 ] 18.194 15.647 38.624 0.8600 2.1229 |Hirao et al.2006
H35 |BAE#E | 17.3 | iliul OM-3 ] 18.011 15.594 38.639 0.8658 2.1453 |Hirao et al.2006

(K] HETHRBE-HETHERER» S OREH W~ RREELEWHA S OREEF

10 BRSO MG AL
Table 10 Lead isotope ratios for imitative mirrors with coiled dragons and tigers

No | % R |@em|  wEmm wf | e | whd | wRD | oER | SRR itk
H36 | (fi) s | 10.3 | ARG HIK nr o 18418 15.709 38.884 0.8529 2.1112 |T5H 1986

H37 [\ | 183 |BREMTE i j> 18.043 15.636 38.524 0.8666 2.1351 |74 [H 1986

H38 |#fE8E | 16.5 |RIL#S AL et 1 18.182 15.635 38.599 0.8599 2.1229 |4 1986

H38a |#&fE 8 | 16.5 |RELEILALIL J-33970 b a1 18.186 15.638 38.605 0.8599 2.1228 |Hirao et al.2006
H39 |88 | 16.7 |ML#Es AL J-33971 w1 18.256 15.660 38.683 0.8578 2.1189 |Hirao et al.2006

it 1 H38 & H38a 16— &kt & Bl BRI I otk Ss TlllE L2 b s

F£11 HHMEFE ORI ALALL

Table 11 Lead isotope ratios for imitative mirrors with divinity and animal figures
206+ 207 208 207 208
No. # & |Eem e Ft | we | wht | wEE | wer | W ik
H40 | () =AF 2 mhEkeE| 172 | R KM S 58 A 18.261 15.668 | 38.801 0.8580 | 2.1248 |FGiW - FR 1982
H4l | (W) =AB AT MEER | 174 |ZRKML 15 58 [iig:i} 18.004 15.572 | 38.442 0.8649 | 2.1352 |5 - FRE 1982
HA42 | (fff) Fd 8k $% 15.2 |AEARTF L 3HF SDOL T A 18.322 15.671 38799 | 0.8553 | 2.1176 |FXHHZE
H43 | (fif) BARFLAh RS 14.4 |FILEE AL J-33967 |  HHEA 17.963 15599 | 38.561 0.8684 | 2.1467 |Hirao et al. 2006
H44 | (ff) = =8ke% 14.8 | [ IL#gLLALIL J-33968 | HEA 18.556 15.672 | 39.062 | 0.8446 | 2.1051 |Hirao et al. 2006
H45 | (fif) ZFoNBREE 122 |BEEMEBEL 3.4 18.022 15.603 | 38535 | 0.8658 2.1382 |PaH 1986
k] FIHBE>FINBERERY S OREER
£ 12 MEHEOHE LKL
Table 12 Lead isotope ratios for imitative mirrors with divinity figures
! i N - . " Zﬂbpb 27 Zﬁan 207 Zilﬁpb .
‘ No. $ A £ cm A ki iy ®py WD P P WPy SCHK
1 H46 | () R HHEIUtHEE| 21.8 | HERTHHIR i A 18.162 15.661 38.611 0.8623 2.1259 |7PiH 1986
’ H47 | (fif) Juth R 11.6 |HEAFKIL okl 18.041 15.586 38.444 0.8639 21309 |FrmHE
| H48 | (i) F g 9.8 |FHkILE 2 &R Wi 18.170 15.648 38.626 0.8612 2.1258 | Kkl 1996
|

[XH] FEHHEE-FIHEERES, L ORMEEH

22



R 13 MREEHROMFMEL

Table 13 Lead isotope ratios for imitative mirrors with animal figures

No.| % X |@em| ik #f | el |l | wl |l | e e
H49 | () 2= kSR 135 | RItEIR ATEA | 17.999 | 15584 | 38570 | 0.8658 | 2.1429 |#iK
H50 | (f50) uBK 8% 6.6 |M&ENKIEKR HiT A 18.164 | 15.645 | 38720 | 0.8613 | 2.1317 |FaH 1986
H51 | () 2= T2 M BR g 12.1 |FEREAAHRIL AT ER 18.263 | 15.644 | 38681 | 0.8566 | 2.1180 |PFHH 1986
H52 | () BT8R 11.2 | BHRZE No.35 (7) | #iEA 18.296 | 15.674 | 38.778 | 0.8567 | 2.1195 |PGH 1986
H53 | (i) BT8R 12.8 |BHEZE No.35 (8)| i 18.228 | 15.658 | 38.755 | 0.8590 | 2.1261 |VPHHI 1986
H54 | (ff0) BN 8 24.5 |ARPEEIR BIEA | 18167 | 15.653 | 38.605 | 0.8616 | 2.1250 |P&H 1986
H55 | (1) R B85 13.6 |RHE 4 it BIEA | 18230 | 15.647 | 38.642 | 0.8583 | 2.1197 |FEH 1936
H56 | () R METEH 13.8 |defiimmE AR | 18157 | 15613 | 38549 | 0.8599 | 2.1231 |FaHI 1986
H57 | (fif0) 4% I R %2 136 |ZEIL] S AR | 18291 | 15.653 | 38.764 | 0.8558 | 2.1193 |Ei - /& 1982
H58 | (fi) MEE 16.7 |mERML 7 58 AIHA | 18.044 | 15603 | 38.574 | 0.8647 | 2.1378 |K&i - /= 1982
H59 | () IMEE 8 131 |ZERMIL 13 58 FIEA | 18112 | 15.627 | 38.662 | 0.8628 | 2.1346 |f&ik - = 1982
H60 | (1) IHEKTZ 82 18.3 |Z=ERMIL 18 8% B | 18199 | 15.644 | 38671 | 0.8596 | 2.1249 & - = 1982
HéL | (ff) — il LB 82 132 |&IIIEHERL Bi#f | 18302 | 15.650 | 38.722 | 0.8551 | 2.1157 |FaHI 1986
H62 | () PUBRTE 88 83 |fEH®HO B | 18.276 | 15.663 | 38.730 | 0.8570 | 2.1192 |VGH 1986
H63 | (i) IMEE§2 11.2 |REA[EEH RiTHA 18259 | 15.648 | 38667 | 0.8570 | 21177 |FXHHE
H64 | (1) B8R 11.8 |REH#EFE A 17.803 | 15.562 | 38.449 | 0.8741 | 2.1597 |FGH 1986
H65 | (i) 2/ Im k55 12.4 | RE EFIRIK s | 18450 | 15.695 | 38.882 | 0.8507 | 2.1074 |PHH 1986
H66 | () A —HMMETEEE| 162 |WE b A (H35) et 18.309 | 15.651 | 38.762 | 0.8548 | 2.1171 |PHH 1986
| H67 | () uEREE 12.6 |HEREL L A 18.064 | 15.640 | 38465 | 0.8658 | 2.1294 |E5i 1996
H68 | (i) MAR BT 88 15.5 |RL#BILALIL J-33964 | 81 | 18137 | 15.636 | 38599 | 0.8621 | 2.1282 |Hirao et al. 2006
H69 | (i) 2=z & 85 16.7 |FIL#BILALIL J-33973 | H#f | 18190 | 15.651 | 38.605 | 0.8604 | 2.1223 |Hirao et al. 2006
H70 | (fi) 2T &85 16.7 |FELEBILFLIL J-33972 | 1 | 18.154 | 15.640 | 38535 | 0.8615 | 2.1227 |Hirao et al. 2006
H71 | (ft) ILERTE 8% 145 |FEILEBILLIL J-33974 | H | 18.201 | 15.651 | 38.617 | 0.8599 | 21217 |Hirao et al. 2006
H72 | (i) B R85 129 | FemE sl %% | 18178 | 15.628 | 38.581 | 0.8597 | 2.1224 |k 1996
| H73 | () BB 112 [RO#HBF 45 f%# | 18439 | 15.695 | 38.866 | 0.8512 | 2.1078 | il - /R 1982
: [ FER—-FRARSE - BFEHR, L ORMEN FIHRE-FLITEBFEERY»LOEFLEH
£ 14 REUHEOSEMIAL
Table 14 Lead isotope ratios for imitative mirrors with torsion figures
No. | #3 |&om it e | ol | wet | et | wl | w2 i
H74 |##3$ | 104 |[BL—EX#HlL 25 HiTHA 18133 15.661 38.663 0.8637 2.1322 | Bk 1996
| H75 4738 | 945 |BREAA 1 5HE 2 5EE| Sl 18.145 15.616 38.594 0.8606 21270 %M - IR 1990
| H76 #7038 | 113 |12 BEEHH ikl 18.080 15.598 38.492 0.8627 2.1290 |V4H 1986
} H77 (X8| 75 [BEHE/ N1 F H 17.885 15.581 38.467 0.8712 2.1508 | WACEEH&KIEE
H78 |#E3C82 | 9.45 |WWEBIEIL] 5 % 18.254 15.667 38.799 0.8583 2.1255 |PHHH 1986

[Tk RALEE SRR — FLE R B RS & O RFUEH
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®15 FUHEOBENLAL

Table 15 Lead isotope ratios for mirrors with pearl patterns
No. | #t | em CERTE F | wl | wl | aER | RED | RER ik
H79 |3kt | 67 |BREF 125 A 18137 15.645 38.674 0.8626 21323 |PaH 1986
H80 |¥kCHi| 6.3 |REAREHIRE 2 5AHE AT 18153 15.639 38.635 0.8615 21283 |FEHHEE
H81 |3kt 7.0 |f@REER7 SHERESRE| 18.095 15.609 38.593 0.8626 2.1328 | KW - ¥R 1990
H82 |3 $E| 8.0 |BMRilit AT A 18.153 15.641 38.575 0.8616 21250 |[HENHE
H83 |¥r#i| 59 |fERAZIILI25 5 A 17.866 15.608 38.599 0.8736 2.1605 | M5l - R 1990
H84 |BkHE| 9.3 |FAdKLE / &R i 18.170 15.639 38.566 0.8607 2.1225 |’ 1996
H85 |TkC#i| 6.1 |REARAREAE ] 18.083 15.611 38.576 0.8633 21333 |FLHHE
H86 |BRHE| 7.6 |BEHBKILARK (3l 18136 15.622 38.639 0.8614 2.1305 |PaH 1986
H87 |¥kr#E| 94 | BB % 18.220 15.642 38.694 0.8585 2.1237 | P9H 1986
H88 TR #i| 82 |BMRMEEL % 18.184 15.631 38.612 0.8596 2.1234 | PHH 1986
HB9 Bkt | 64 |fER=ZEOH15 FE 18.206 15.666 38.704 0.8605 21259 |/BiW - PR 1990
(X FEHUE-FITHERRE» L 0RHEN METRE-WETREEERL S5 OELEH
#16 FLHEOHMEAAL
Table 16 Lead isotope ratios for mirrors with nipple patterns
No.| #RA |@om| i B | el | wl | e | | w2 ik
Pb Pb Pb Pb Pb
H90 |FLoCHE 74 |BFEEEFEIL 125 ket 18.452 15.699 38.904 0.8508 2.1084 |SHHHEE
HOL |FLorss 9.1 |[fEMETILE&EM A-23 5 -4 18.227 15.692 38.856 0.8609 21318 |FHH 1986
H92 |FLoC#E 10.6 [EHEH (KE) %8 18137 15.667 38.683 0.8638 2.1328 |Fik - TR 1983
H93 |FLoTHE 920 |BROACA % 18548 15.701 38.958 0.8465 2.1004 |PaH 1986
HO4 || 7.7 |HBERRAKHRE % 18.361 15.660 38.778 0.8529 2.1120 |78H 1986
[t SRR B THAEER R 5 ORLRR
£17 sHFEOmEN AL
Table 17 Lead isotope ratios for mirrors with small bell figures
No.| % s |@em it B | o | wel | el | e | 2 %
H95 |HE#ite 8| 6.4 |[WARBIF T X No.563 A 18.136 15.628 38.631 0.8617 21301 |7&H 1986
HO6 | ZEAHAtECHE | 6.3 |#ARBIA+ =K No.564 A 18.195 15.633 38.595 0.8592 21212 |PH 1986
HI7 |=%58% 6.8 |#EAFIALIL 124 18.749 15.766 39.142 0.8409 2.0877 |BERINETEE

(K] BN E-HAREETARNEEZER D b ORILEH
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Table 18 Lead isotope ratios for imitative mirrors with various specific patterns

K18 WFHICROMEIIKLL

No.|  #t |fEem i FH| et |l | e | wml | whl itk

HO8 | KB AWECEE| 108 [EHmIIL 25 HiTA 18.148 15.629 38.639 0.8612 21291 |k - TR 1982
HO |AMEEHE | 141 [BMERZE No35 (9) HiHA 17.981 15.582 38.612 0.8666 2.1474 |PHH 1986

HI100 | A& ECEE | 162 |EHIEVRZE No.35 (10) HIHA 18.189 15.628 38.668 0.8592 2.1259 | T4HI 1986

HI01 | A\ &ECEE | 16.3 |FHIEEZE No.35 (11) HiT A 18.210 15.644 38.753 0.8591 2.1281 |74H] 1986

H102 | A% S8R S08R 151 |RmERRAL 22 585 Lio:t! 17.972 15.587 38.505 0.8673 2.1425 | Kkl - 1R 1982
H103 | (fif) R S8 6.0 |FIL—%E Rl 25 i 18170 15.650 38.700 0.8613 2.1299 | %kl 1996

H104 | (fi) & 8% 40 |BEFEKLD 25 HITH 18.559 15.718 39.093 0.8469 2.1064 |ZBHMLAE
H105 | EH. 308 576 |fEFEEIF 10 5 REE| Ay 18.073 15.604 38.577 0.8634 2.1345 | ik - “FR 1990
H106 | ZBCgE L) | 6.25 (fBREMmAT 1 5 1 5 Lk rhitf 18.285 15.698 38.839 0.8585 2.1241 (B - ¥R 1990
H107 | if S0t 107 |BEHTZF1 (30| 18146 15.642 38.676 0.8620 2.1314 |74 1986

H108 | (i) & % 9.25 | REFH / 1 3] 18.325 15.644 38.807 0.8537 2.1177 | S3CHE

[t ) A S I LR & DZERF HCH -~ AR ALY - ARSI & O FRERH
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Continuing a series of six published reports, this study analyzed the chemical compositions and lead
isotope ratios of Han-style mirrors made in the Kofun period of the Japanese Archipelago (hereinafter
referred to as “imitative mirrors”).

First, the chemical compositions of 18 imitative mirrors provided by Y. Hayakawa (Hirao et al.:2004)
were reexamined. The mirrors were excavated from the Tsuruyama-Maruyama Kofun tomb in Bizen
City, Okayama Prefecture, and had highly variable tin content, ranging from 7 % to 28 % . However, there
was an observed positive relationship between the tin and lead content, indicating that the mirrors may
have been cast with high-tin bronzes and supplementary copper material added. Indeed, normalizing the
tin content of those 18 mirrors to 24 % and deducting the excess copper reveals an average composition of
Cu669 = 14%,Sn 24 %, and Pb 6.1 = 1.4 % , which is typical of standard Han-style mirrors. Thus,
these results suggest that most imitative mirrors were made from scrap of imported Han-style mirrors
mixed with various quantities of copper material.

Secondly, lead isotope ratios for 108 imitative mirrors were compared with those of imported mirrors of
the Han Dynasty, Three Kingdoms Period, and Jin Dynasty, which were discussed in previously published
papers. After accounting for the effect of lead impurities contained in copper material, the following five
different types of mirrors used as scrap for casting imitative mirrors were identified:

(a) 81 mirrors of Wuchang type (TRDA mirrors and others that contain lead from the middle reaches of
the Yangtze River)

(b) 14 mirrors of Wukuai type (Shen-shou mirrors and others that contain lead from southeast China)
(¢) 9 Western Han mirror

(d) 3 Korean mirrors from the Yayoi period

(e) 1 unknown type mirror, probably of Korean origin

In sum, craftsmen in the Kofun period used scrap from any types of high-tin bronze mirrors available at
the time, namely, Han-style and Korean mirrors.

The present study concludes this seven-part series of monographs on Han-style mirrors.



