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Table 1 Far Eastern MVT lead-zinc deposits registerded at the USGS database
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Figure 1 Lead ores with anomalous lcad isolope ratios
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Figure 5 Lead isotope diagram for archaeological

objects and lead ores with MVT lead

HIZA->TWBDT, HHAEEEL LD 4 fHoREE
Mo bDLEBEZ 5N 5,

¢) TNSDEHNY YLK T ZITH SN B YL F AL
Ko BI% L, 33 OHRINEBEOEMOMWY,
D TW SN BEFALALD 7V —E v 7 &0 545
BRI TE RO, b L, HENARLO BRI,
MVT SLREYTH B 2 EE#INT 5713 T, sEINSLR
AT AIERTEE L,

|

E .rrﬁ

[4 6
Figure 6

fE 5tk L OPEO MVT SLIEDN
Locations of the Chu tombs and MVT ore
deposits in China

1. BI"ill Guanmenshan 2. 4t Huayuan
3. JaiI4% Houjianggiao 4. JLIT Fankou

5. K'i¢1ll Tianbaoshan 6. KYtv- Daliangzi
7. 22« Wl Huize-Kuangshanchang

8. ZxN « B Huize-Qilinchang

5L Chu tombs

d) %5 i, @ (B ES o ULEn o0
e Td Bo YN0 7 LA 5 ZHHE S N T D IFRE R
ROBDOHNTH -7 b, K6 THSE, WMHAN
A & JL R A I i TofEE (No.2), Jiilis
(No.3), MIT (Nod) icflEah 3 MVT FLIK
TR OPENSLE E LTRSS E VR B,

e) Cui 51EMVT FOEHICD>NTRD LS IZiL L
T3 (Cui & : 2011, p.1677),

37




£3 AT ABEENSLINER BT O B AL (AR L
Table 3 Lead isotope data for glass bi and an lead ore [rom the Baoshan mine

No. Al - “Pb/*Pb Pk, Ph #Pb/ " Ph Sk

1 75 AKE M64L | WA R 18.632 0.8443 2.0942 Cui et al. 2011
2 777"—3 ZBE M655 e =g i) 18.646 0.8437 2.0933 Cui et al. 2011
3 S ARE MT04 | WA AT 18.668 0.8438 2.0963 Cuietal 2011
4 JrengE i EERE TR AN ¢ 18.614 0.8442 2.0945 W« PR 1987

kAT oI RN TR P UL R gL i

(1990 Q127 2 £ Tk, MVT SLKR 3 e s i WZ ZIiEH B,
(ErA, WA, BIME) ITFEET 500 O
WIS o 1, UL LIEAE, RISk~ S Eh 42 ZERXREDO MVT sHDEH

720 Zhong and Mao (2008) 38 B 45 V4 %5 T & fl]i
CHRD T E T AL, KEIEE MVT 87 « digifuR
WL » T B I EEHRE L, U LERRINALLD
WG N dIT, WHITTRIES NI ) Y L
T AT DRBIBSLIRAN & PR H 20 & 5 3 HIT
TEIL

FEOEZ TR, §TICBERELLMD, £EZAh
SN IRT D ER AR IEASHIE s h Thvic &
LTh, HRNER KCHABNTONNT Y FHKE

S DR -

<o BirERETEBLWE~RS, LiL, Cul 545
ELIEN)  LA T 2% 8ET2E, JIOFHMD

MHBESICBR B, HiH (B 2016, pdl) TH
rL7c& i, Cul 5 1L HHOMANY T LH TR
ERUELTOEH, £3ICRTE9I1C, £0H5H0D3
AOFE (M641, M655, M704) O J[RfLAAS, 21l
g (EIH < ~FR ©1987) &—8 ¥ 5, iz o
& RTIEN IS b,

L E S WA A TR G4 0 S )
ZH Y, X6 THILEIAR (Nod, HIFERMilE
U O 120 kmihiiE T 5, &0 & 5 IZHIFEHE O ML
(BOWIKDO M) THEMTZ8EME > T &
MOFEALT, WMEAOESEIL (No2, {EiE) » o
B (No3, IGILEE) ~miFTED, SoITLif
DO MNIT (Nod) ITEFTKEIEMNHYIL TS
MVT LR D & 2 In TP E W T 7o al eI
K&, BEilE->1T, o BANc+aEld 2
DT, EMPIMUNG i TERERD 2 0F378 0 -
rcElflbn b, AT REEE, BENTEET B S0 E

38

INGD HE{ Tl <7z k512, MVT SLRICHEKT 5 &
Bbh 2 REMEGTMENE, 5 S MNE U7 pi -
Bl » —[H « OB 201 [OBMAD 2EIZTTH b, ¢
NTHAEEEOSHUFEFEM &N, bFh1 %o
T, PSR RTH B, 2T NZTNITITOVLTEER
T AN, MWFICIlT 3 S>OoFEHIMhTEZ 5,

OpEHE A A B fiE

IIETOERDEMTHENILISIC, 2HDOBEOH
ZOW T, SRR A W T A ET 5 2 &3 A
METH B, TEBHI &L, HEOEXRHFDH M S HEE
SN2 W EH AN, o EBEHIO MVT SLKED L
BIREHRT 5 2 L3 TH B, HED MVT SLKIE S
NTHENIcDb I TREOLOT, /INaToOHEmT [
ROMEE ] 2R T, FHIChEHOMEEIC LS5k
DRI T 2 bD LML 5,

@S B 1L g

X6 @ No.l CESHMMLSEIL) &, HEANTES
NIERNY T L F ZADE 4 &5 - T, MVT #ipEhh &
LTHMHTER L, 2HOBESHAN OO TH S,
T THYEIER NI ET A, IRDZ EMI -T2,

9, SNATH2H%, BAMLSLILI B2 & SE 6L 1
LR, FEHFONELL DX ITHEAE 2BHEREL TE
REICERE LT (B « TR 1 1987), 1980 4EfRRIE
IZid, MVT SRS D A = X L icBifigshTu
Binotoicsh, £4 02 B O8RS 25 0EA MVT SEIK
ICEBZ IR M- 72,

HHTHRIELTHS &, S0 Lo RN A,
3212 LTH “"Pb/"Pb>0.90 & U9 @i o Hip

At 2

N

»éz’




TRI >TWT, BSU Y LN T ZDAE S U
SEEENC BT S B S TE B, TD&S i
REBRAED L, 4l $i il o A s i B T & -
T, 22 TH~/ MVT SkED K /e R 2 M eI O
AR AH v 7T ) TR IS o2 Eith B, DL
MVT SLRDF/EHVEZ MR AR T 6 B E/hENT &b,
T TIZ 22 THRA L,

BBt & o Bt

e S DSER AN IR LE A2 WE U7t « =IH -
Bil, BEAEHHIPME, RILEPATIEM® 25
IRk Mk 5 & XA oD 1 R & At A S R L T
ENTW I ENGM-TEL, THHDEDRMNT,
A2 MIZFAMVT EMDNEHERZATHIEDIZA
I BRHIIRILOW M T B EIER T 20T,
Ratiin SEA TL 2LEMB D TH B, HIHHIODE
PMBZZ oD, ZAEM
SIMOHMT, MBI AT ROBIMIZHE > THE N
DTIEBEOMENLHI T ETH S,

T LD

W ORER D, —o 7 nfkE

BUERI SN TO A PHEHOSKIZ DWW TWL S &, BLIE
S MVT SREEIR & (LT B HUKAS 2 HER(EA(ET 5
(I 2 2015, KX DK 6). EMAILHEETIUINE &
PN EICEES 2 I8 &, i 29 e 8 & L A AR
DX % R AE B HISHLRT Th 5, HIEDIIRY %=
BB E, Wi CEME) TR (B EZ030
km D 23R (MVT $YLK), %4 GMME) <&, W
CokMhli@E Rz & 2 WL (880 &7 (MVT
L) TH B,

P bo3 S&i#ic LT, 2 08>0 TELTH
&9,

a) MRERAr B (FF R WAL A B 1D

COEIFHAN S0 S EEE 5 WO EIIVA
£T, 1T EOBETH 245, ARG HE A B
o] (5t ogETH 2700, BHERLEID

AlREVEER I N T 5, T OO A UL %
Bt LW R, [EOHEOEMITHE-> TMAIh:
EEZon, BIEMEHY - RETEHANBHHTH 5 |
Gk 11020100 dbRIPE—ERASE & rc [RIBEERED FE
BER ] 13 26 MBI 127 0 (B 3l) MERIH
TWd, BRI LBEZ0—>Th 5H, [k
FiHELTO D,
bLIEHOFS 117 oy, MR 5 (it
FACBIRDETH » 7t (BsD bich THARIN
b EFT B E, FMEOMLANLEDEE « IH -
REQBE->THWBEILEEHD D B, ZDIRMEAS T8
MOEHBIEAD D VFIT, FrERTFALOD,
BORERD T — & DIMITTRD 0 8 - 1o BELHD
LFMWFTE (4) THEMT L7« 2 « HOBD M T
i) - B HEA SN LegEThdE UEH : 2014),
dHoELEBETHE, ZONREBROLI IS,

TR LR 85 5 [

I {42 55 7 1

Wi S BRARFL AR BE 5 1

i iy [l AR EE 9 1

D 1

ANk 1 ff
WESCHLEREE 4

IS 31 D A RSO S R, =
ERURERS 2L ROEMEIERL, Thoh
SHNBDIE, WEHLTOBAHANIN LT T
Hbo RMOBHD 1l (3%) LWLWH/NsREEGLD
T, ZLEMLBILETEROLD, 4H%OUMEDID
IZ, WEBZONE HDOHEEIFTEI I,
MR EEICEE N 5 MVT $hh5A Y
IR D 72D 3 %DMERTEI > TH BN EI M
DEMTH %, TNiF I DEEDFEETH 5 HHRER w5
DOHIENFAM 2 MO E M TR L, %1 i~
A (L) &s3hznoTH2, bL, HMOEIIH 2

#—13,

A Sl (UMD BELEREE A7 B Wl A4k
Table 4 Lead isotope data of lead ores from the Chaihe (Guanmenshan) mine

No. il “pPh/'Ph “"Ph/*“Pb “"Ph/""Ph EF VG Sk
204 | ZEml (MDD " 15.300 0.9957 2.2820 1,600 Ma TG0« P2 1 1987
205 | S (UMD 17.094 0.9045 2.0735 750 Ma EY : 2012

39




fib D MR LRSS 1L miD 2 I MVT i g T
MU, IR Bk B LR O [ B BEHE & (ST RS S
L, OF O BB ERIETA « B BT S
OYFEAH 2D 2 L2 0, AN LL A RBERE D WL
B EYEDIN T B0 ABONMEITHITF L7ty
B, N HNET AEMRI O TH B, K5
MOMH KT, BLEARBED AL, MVT §ic
HgEnEVHIBRETIREL, LMD EMVT T
HBHIERRLTOS, BROMEUIE, EHEHINT
Hbo, KlLgBMbEIOhTWESTHS (A
B vilfd 2013, p.99) o M Z AT L BEAS S AR U B
T5E, LTI TR SN BMAKKICL - T
gyt ¥ cilEh cuic Z ek h B,
Z OB, B E—HEICEM (MVT) 2HEhs &
HoltDTRRBVLIEAI D ZOLIIT, KEBED
MVT §oo (T i A B « LRI &L 0 Lo
WHEPED Jinsiin b h B
b) i Atk i SCAEREE (Ll eIt S R B L
shifeCHikEs i 3 il B & S 05, C 8L =
FxARBEA 2 bk il b U 2R PR A S i B L T
B, U U BHRFLAEREE - Uik s & & b
kA DK RITIE » T & Foo MR 220 ARSI (RIL
M) TESH, BURRBALIB T ARIK (—
%) ERHLIcEEZTOS (fiAkiEA 12003, p.236),
K5 Topmad LIz, Z Oxit ke o ikt
ORFILEHF O KREL LV, ThEMMIZEENRS
Ml ] BYERALIEERAE LA L, ILHOROD
220 1N E T B &, BB I LB GLGR T BRI
T3 SEIILEE ERLEME) Tirbhic Ldbh
Bh, ZOBFICHEEMITES TAT-Lc MVT Hidtik
ALTZDTHAH, Bb - DO AT & L TRBIE A
S — LR AL S s A R Ic B 2 b h B, HMA R
3 RIS S D BB 3 > TS s 72729
TH b,

40

5. ¥ —PEABICE TN DO E—

2010 fE o Aikicigik L T & 72 B DL r i
JE) (D)~(6) 128 T, FHEHAN LD « $it -
S e W IO MBS AL IALL A, fE o B o i
PHN T, it & B BAEA L THRIT 5 2 & ails
too TOMITEKT, K8 BXUESITE LT,

[ 7 3380 AR D iU 2 R L b D T
H b, WD WIWBRE Td - 72 1980 4 fUITIT B A
(WiEge sy 4 7) L# B (REEE S 1 7) LIFATL
7o, BEORIE & T B BEDIALE T B oI,
ik W (Western Han @l%) & %l E (Eastern Han @
W) &b Lz, T ITIE, O/ TH - 72 B A
HIMN1 %D MVT D52 LT 5 3 AD KA
TE U, Bz, MVT 8o sk s&Ed 5
CERARETH B, PEEDERIEIN T DT I
I B EEZ BN B,

SO L) — Zim X OFEFTT, W W EHIKE (3
ZTNZENAGFENE Z EDNGM - TEI, TDRME
EDIDONLES TH B, £5I1T1E, BFE L THEML
OEHTHESNIERIEEN NNV I LT T ZADT—5 %
Mz 7z,

TEZ A S N o B hEE R
ABEOFENE, JLEEBEILIRSR (Y 4 7)),
(3 LEILOMITILA B 55 80 « P IR (BRisR
Y4 7) T, INTHOFENTH » 72, BIHTESH
7o 2 EDMEMN IS IGERER EBR N T LA T A DT — 7 Dk
LBOT—7 EREBOES T &, Mo KPEsit - T
WIRWT E&GET B, K8 IELL LRI A K D78 h T
ZLkboTHh 3,

[ AT D PR D S 38 Fo

HEE
MVT SERD CHRIZDWT TR o2& F LRIk
FHGENESE T O M — R I )E L B L LiFE 9,




2,90 ’
’/,
-~ WH
WL
T OREEW
2150 g
s
Y
210 B El ; fEE E
&5 -7
e
%
MVT
205 1 L 1 L

| 1 |
0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.90

BA7 i CEE O B [l A A LA G X
Figure 7 O\‘erall diagram for lead isotope ratios of
Han-style mirrors

X8 e UHE D EHELIAR 53 M1 MUK

Figure 8 Locations of lead mines used for Han-style

mirrors

£5  WLABIOBFNIKT — 7 DEIE
Table 5 Summary for lead isotope data of Han-style mirrors

A EEDAYNEAD) . , - Y By LS BB DALY
o PE HIAIE 522 i b NN Y B W )
il A A LG (G H © 2008) (Cui & : 2011) FgE
WL I EA HiEEDIFEEAE 34 — (2) 2011
W
; ) _ Wi EE . e i+ (2) 2011
Wi 5 4 7 WE RS HUEs 9 M 2 4
i L DL 5 oL A (5) 2016
B, B, AN
Es W 2 AL . 44 25 (4) 2014
. S| WMEER g ma
Rk A 7 El LA Mifggs, kgD 2 < = = (4) 2014
E2 T 15 79 1 S &l = 35 AL
MVTI TR | RS L (2) - AL
MVT S— 3 el
. .. ) P 2 04 18 i — 45 (?) AN 3
vy EN
= > | MVTZ | b i .
s YA T fi 11 b T N B _ p
e i xCaik s 1 (2) A 3

ik

D ZoOWFER, RLUEIEYE O NI FRK (k)
DIRED S &, FIIFEFRREH TR o PR ROLK
UM b)) ol 1% TRy Shic,

2) Total Dissolved Solids D%

3) BRFETONR=Z A ZILEFEH - 8« W %ETET,

4) GeWISEAs MVT $EIRTd 5 & & (3 1983 442 32 IH

&> THATHMMEN T, Z DIFHRIZ

e ITmM o7 GEFH 1 1983), 1980 FEfL
AWGENSLIL O #Y % MVT &8k T & 2 h - 72 B g,
£ 4 0 XS TR BAE “Pb/ " Pb M@ TH -
72o EOVHELHIE 3.3 TR U A A= X LT & » THt

T&5%, M3DMVTEKETIVIZODWLTL D &,
Strata JER A > 70 THHED 1,600 Ma (£ F )L
FEICE LT I6EAH]) &9 5 &, Brine BO

“TPh/*Phb #50.9957 (No.l) O LS IC&EbDHTREN

72 0, ZAI B PERIEE 2375 % LT & 0.9045
(No.2) DL ITHIMINIZKESMEICHESDTH 5,
He i s 2T MVT 51l » T & 72 *"Pb/*Pb
750840 KD/NSHEWVIFIE, AT ) THED
bATVHEREBO AT MV BIEMNEI 72 L X0
AT, BUERDIBOIC LT HHINEAET 2D TH 5,
ESIfET B &, £40D No2 D “Pb/*Pb DA
FHSHS/NES WL, MBI 7 By b2 ELHOBRMNT

41




42

Ji Gt 2.0) i@ L, SHRAKOH Y 7 LT
5 Z M653 & llBkic, HEAELE FT5DTH S, <
iz 33D MVT EFLVOHRMT [Th/U LRFEELE
FHHENSHBDT, EOXIITIROTHIEDE D -

o | LN EICHNT B, 7T VOBAICE, K

RO RNLIRLE & 0 S RS B 72w, “Pb/Pb

BT EvTy G EndES LR o LK T
A1z, HAE@MT % Brine (fE/K) 1 Th/U L
DEIZE T, EARMTLENEZDTH B, LLLD
£ 51T, 33 DEFIVEEL L1 EMO REEE T2

BUITEBDT, o LIHIBHEAHES S TR

BEFILELTHEI ZEMTEDE LR,

FHHIZEERTER LD, PP/ P iE b Y7 4
51 A 3L
AIFEZ 1985 [F Ry —MHD I v ¥y BNV =TGR | W= 2 —2 375 %5 pp.6-19
WA 750 1984 [ATHESE O fifE & HkaC) THUMR] 55 67 & 55 5 %5 pp. 1-42
b5 0L 1993 (BB MiAE | NI S IR T B JE ¥R 5 55 55 % pp.39-83

AW mlf 2011 TrhEREGS L] iR ENRE 344p

EHE 2008 [ EERFENL RS ) (PEFFEER R AR 313p

EeEHIE— 1983 [HEOSEEIRG @ 8 « WELIE () | M =
P AT R B A3 1985 TR 8 « dEsRELIR] SImin P EEE

ST « BEOC « BHF - R - Bl o ZPERAE -
E BRI TR HE &5 24 % o5 3 1] pp.336-348
A IHE—ER 2013 [ el

ik R (F]2x) « MIFTTFIL « FRARIELSC « il Ie -
ERBE) “/likk 260p
REAK -

WA R « FREDE 1987 [T 9T

T2
8k FLS 55 75 pp.1-29

AT 2010 [#EABE LML (1) — B

[

pp.1-16

BAR 2011 [BEABEOLFMIDITE (2 — LKL D [HiEESiy « 7] o [§

TIZ20T — ] Bz s ARk
AR 2012 B DL FRIpFIE
H A FE 63 5 pp.1-27

62 77 pp.43-63

WRAR 2014 TEABIOLFEIIPITE (1) —RBETIILIE O 3 = [

¥ 66 = pp.1-24
Bz ke 2015 [EEREEIC A

HEAR 2016 MBI ENPIE (5) — ki
7 pp.29-48
i —HE 1987 Tt st o FlE] BUSCHEIHIR 352p

PRJTIR 1994 TPUJIEx RORHE F- B BERRIR IR IALRT R | BEOR i

e o

SRBLATDER AL LE | Bl AR
AR 2007 TERFIRLAKRLEIC & 2 TR FTE D 30 4F — i/ ERF R M o

T ENBHOEHICO>WT — | By

I?E-

T

—Z 352 %5 pp.50-55
JEBHRt ~ ¥ — pp. 139-140
2005 [JI[JEEAHIX MVT BABEMEIE >, 4F

B 5 FIBBIE O RGE & WAEEh | S 45 150 # pp.55-93
INMITHZE— -

FRFEA] 2003 [ R Yy L =fakgh

FREE 1982 [ERMNLIKE A © A7 MR DR | &k 28 68 & (1) pp.42-62

: 73 %(2) pp.71-82
R E TS B — ] BiliFL

I A onich— | ZlEE HRRY 61 5

Biv A7 ~OB

(3) —ERFRNLARLLERICH E T VOB AZRET 5 — | BhF L

Bio b EtE L — | Bl & HARR

fi e & HAREL 68 75 pp.4T-59

SR AR BE OBz DT — | E e HARENME 70

134 %5 2 ] pp.126-136

Bastin, E.S. 1939 “Theories of formation of ore deposits” Scientific American Vol.49 No.6 pp.538-547




Brill, R, Tong, S. and Dohrenwend, D. 1991 “Chemical analysis of some early Chinese glasses” in
Brill, R. and Martin, J. (eds), Scientific research in early Chinese glass, Proceedings of the
Archaeometry of Glass Sessions of the 1984 International Symposium on Glass, Beijin,
September 7, 1984, The Corning Museum of Glass pp. 21-26

Cui Jianfeng, Wu Xiaohong and Hunag Baoling 2011 “Chemical and lead isotope analysis of some
lead-barium glass wares from the Warring States Period unearthed from Chu tombs in
Changde City, Hunan Province, China” Journal of Archaeological Science Vol.38 pp.1671-1679

Forey, M.H,, Sinha, A.K., and Craig, J.R. 1981 “Isotopic composition of lead in the Austinville-Ivanhoe
Pb-Zn district, Virginia” Economic Geology Vol.76 pp.2012-2017

Heyl, A.V, Delevaux, M.H., Zartman, R.E. and Brock, M.R. 1966 “Isotopic study of galenas from the
Upper Mississippi Valley, the Illinois-Kentucky, and some Appalachian Valley mineral
districts” Economic Geology Vol.61 No.5b pp.933-961

Kamona, F. 2011 “Carbonate-hosted base metal deposits” Earth and Environmental Sciences,
DrImran Ahmad Dar (Ed.) ISBN 978-953-307-468-9 pp.393-422

Leach, D.L., Taylor, R.D, Fey, D.L., Diehl, S.F. and Saltus, R.W. 2010 “A deposit model for Mississippi
Valley-Type lead-zinc ores, Chap. A of Mineral deposit models for resource assessment” U.S.
Geological Survey Scientific Investigation Report 2010-5070-A, 52p

Li, W.B,, Huang, Z.L. and Yin, M.D. 2007 “Isotope Geochemistry of the Huize Zn-Pb ore field, Yunnan
Province, Southwestern China: Implication for the source of ore fluid and metals” Geochemical
Journal Vol.41 pp. 65-81

Li, X.N. 2002 “Deposit genesis and geological characteristics of the Houjianggiao Pb-Zn deposit in
Hunan” Contrib. Geol. Miner. Resource Vol.17 pp. 41-46 (in Chinese with English abstract)

Lu, H.Z. 1983 “Fluid inclusion study of Fankou Pb-Zn ore deposit, Fankou, Guangdong, China”
Chinese Journal of Geochemistry Vol.2 Issue 1 pp. 45-57

Nakai, S., Halliday, A.N., Kesler, S.E. and Jones H.D. 1990 “Rb-Sr dating of sphalerite from Tennessee
and the genesis of Mississippi Valley type ore deposits” Nature Vol.346 pp.354-357

Nakai, S., Halliday, A.N., Kesler, S.E., Jones H.D,, Kyle, J.R. and Lane, T.E. 1993 “Rb-Sr dating of
sphalerite from Mississippi Valley-type ore deposits” Geochimica et Cosmochimica Acta Vol.b7
pp.417-427

Schneider, J., Lapponi, M.B.F. and Bechstadt, T. 2002 “Carbonate-hosted zinc-lead deposits in the
lower Cambrian of Hunan, South China: a radiogenic (Pb, Sr) isotope study” Economic Geology
Vol.97 pp.1815- 1827

Sicree, A.A., Barnes, H.L. and Hart, S.R. 1998 “Anomalous lead isotopes of a galena from the Upper
Mississippi Valley zinc-lead district” Mineralogical Magazine Vol.62a pp.1396-1397

Sverjensky, D.A. 1981 “The origin of a Mississippi Valley-type deposit in the Viburnum Trend,
Southeast Missouri” Economic Geology Vol.76 No.7 pp.1848-1872

Tailor, R.D., Leach, D.L., Bradley, D.C. and Pisarevsky, S.A. 2009 “Compilation of mineral source data
for Mississippi Valley-type and clastic-dominated sediment-hosted lead-zinc deposits” U.S.

Geological Survey Open-File Report 2009-1297, 42p.

43




44

Tang, H.S., Chen, Y.J,, Santosh, M., Zhong, H. and Yang, T. 2013 “REE geochemistry of carbonates
from the Guanmenshan Formation, Liaohe Group, NE Sino-Korean Craton: Implications for
seawater compositional change during the Great Oxidation Event” Precambrian Research
Vol.227 pp.316-336

Yin, M.D., Li, W.B. and Sun, X.W. 2009 “Rb-Sr isotopic dating of sphalerite from the giant Huize Zn-
Pb ore field, Yunnan Province, Southwestern China” Chinese Journal of Geochemistry Vol.28
Issue 1 pp.70-75

Zhong, ]J.S. and Mao, C.M. 2008 “The study of metallogenic mechanism and character of the
Xiangxibei (Northwest Hunan) Mississippi Valley-type deposits” Lead and Resources Herald

Vol4 (6) pp.52-56 (in Chinese)

(2016 49 H 6 H32fF, 2016 412 H 14 HZ#)




Studies on Select Chemical Aspects of Chinese Han-
Style Mirrors (6):
“Mississippl Valley type” lead

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

Among 201 specimens of Chinese Han-style mirrors so far studied, two specimens were found
to contain lead of anomalous isotopic ratios called Mississippi Valley type (MVT) in isotope
geology. The discussion of provenance of MVT lead has been put aside in the previous papers
because of its difficulty in interpretation without the knowledge of the geological phenomenon.
This paper focuses on this hitherto-neglected subject and attempts to estimate the provenance of
lead contained in those two mirrors.

First, information was gathered on MV T mines mainly from the USGS database, and based on
this information, a schematic diagram was established for simulating the mechanism of forma-
tion of anomalous MV T lead. The theory suggests that lead isotope data, because of its irregular-
ity, cannot specify the location of the MVT mine from which the lead originates. What isotopic
data tell is only the fact that lead is of Mississippi Valley type.

Secondly, according to the USGS database and Chinese geological reports, three areas with
MVT mines are found in China: (1) a central region of Liaoning Province, (2) a western belt-line
region of Hunan Province and (3) a border region between Sichuan and Yunnan Provinces.
Although they are regions which gave birth to MVT mines in the past, the ages of their
geological basements are totally different. The basement of (1) is North China craton of mainly
Archaean eon (4.0-2.5 Ga) and that of (2) and (3) South China craton of mainly Proterozoic era
(2.5 Ga-540 Ma). This age difference between north and south is reflected in the fundamentally
different lead isotope ratios of MVT mines. Since lead isotope ratios of two mirrors belong rather
to those of vounger cratons, the MVT mine in Liaoning is excluded from a candidate of prove-
nance.

Last, the provenance of lead contained in two mirrors were deduced from the cultural view-
points of mirror production as follows;

a) Shou-dai (animal belt) mirror carved with thin lines (excavated from the Kinomoto-kofun,
Ehime prefecture)

The style of the mirror is of the mid-first century in the Eastern Han dynasty, while the tomb
(kofun) is of the late fifth century in Japan. The large discrepancy in time between the
production and the burial makes Japanese archaeologists suppose that the mirror might have

been cast in the fifth century Liu Song Kingdom (420-479), modeled after a mirror of ca.400 years
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ago. If we adopt this hypothetical proposition, use of anomalous lead may not have been
exceptional but usual, because the source of material supply must have been different in the
Southern dynasty period from in the Han dynasty one. Most probably, MVT lead might have
come from (3) Yunnan region which was then in the realm of Song Kingdom.

b) Shen-shou (god and animals) mirror in counter-position (excavated from the Tsubai
Otsukayama kofun, Kyoto prefecture)

The mirror is estimated to be a product in the 220's at a workshop in Suzhou or Shaoxing, south
China. The degree of anomaly of lead isotope ratios is not so high that ordinary lead material are
thought to have been contaminated with MVT lead. The author supposes that the MVT lead
might have been brought to the workshop along with tin from (2) the western belt-line region of

Hunan Province.




