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Abstract ; The composition and lead isotope ratios of the bronzes during Eastern Zhou period unearthed from the
the mirror from Liangjia tomb M1 and other two axes are
In the third
The two types of lead materi-

Benxi region were analyzed. During 6~4 century BC,
Pb—Sn bronze and Pb—Sn—
century BC,

As bronze, consistent with the bronzes from Zhengjiawazi tomb M6512.
the bronzes unearthed in Liujiashao and Shangbu are all Pb—Sn bronzes.
als are corresponded to the bronzes from Yan and Central plain respectively. Since Shang—Zhou period, the buffer
zone of metal resources has been formed in western Liaoning, and the bronze materials of Central plain and Dajing
have passed through the hilly land of western Liaoning and affected eastern Liaoning in certain period. After the mid-
dle and late Warring States period, the metal resource buffer zone was moved to eastern Liaoning, which promoted
the social development of the Liaodong mountainous region as well as the expansion of the world system centered on
the Central Plains to Northeast Asia.

Key Words ;

1st millennium BC; Liaodong mountainous region; Benxi; Flow of bronze material

B ERRT . EEERETEESHRENREIAT
AR, 7 LA R AR O Rl IR LB
L e B R S T L, 3 T 68 HH

AU TARYL  IABRESTENZRE  BENEWES, $onaikiss. PS5 FRENR
WEy), EERENARBNRNNSE R, %% L ﬁoﬁﬁm%fiﬁﬁﬂﬁk%%%ﬁﬁiM¥ﬁb

REZZRPINR T ERiE,
AR E B SRR & R e T B, LUETS
P E 2 U AT BT R ST SRR, R ER

*ANBIERESFRITRCPEFRFEHERREN FESRARR (REES 2020YFC1521606) F 8,



BT Z IR T 940, it SR S B i 4 M 52
WIAERS BE = . BB 22 & LRI T AE C HO Y
S TR R RE M e A e BT U R p = A R Rt
SRR R AR TR, X/ N S AL T
=, BEERGNR . SRR H & X ORISR E
KPFE, A R E W B G o e A A
5o IR ILHE B BT A R ELET B R e 2= A R
HE, B2 B R B S 22 i (R AR B TR Y
AIRENE,

Ak B T R 2 S AR L B R 25 T 0 O R
HA R AL, BB WEEELN. TS
s, B WS TENERN MRS, Ko nR
KREF B F M B SLRAE DA
EANME M1 B A S R e AT AR IO, P
E—A St AR AR EE TR, 4
T 3P - JESREEE R, AN E =
B B SR B R R AR, EE A
=E MRS, BT XUIEHT
BT I R

ERPIEFRETENAE LHIRE B TERM NPT
FRAFE LS A M ESEALLE, WEEBWHRR
REFEER MY ITRARHNE Y251 - & RE X R
AR YN By RSN REYERY T, s fb e =
HFYMEERNTREERRSEAR EREGEE S

2022.05 W% Lt

Her LLE FIREDESE A . LR E TR AR
FHENEERTR, LR REH S Rk 51T
B T R AR T R R G Ve T B A TE
EWEEIEE R R AR ILES Y, FRILE
—KR=. ARTERDELARSIIE NP EZE
FUBRZ , B ST It S RN T 15 §8 Te P T S 2%
ARG A U SR (FRTH) Da 0 ARt
TLE WEPREZ = T W £+ R4 BE S SR R 47T
EAHSH, ERILERZ R=.

ARG RTE AL R E S TR B 58— B

FHXBZRIET M6512 YRR B A F RIS R E
O ARE 7 T RO R SR SR R R A A R E R ZE
Y, SRR ML SRR, AR HTLAE
Hi%E SIZ L AR E R P, BB A TR =
o P R E X S A O R E R A, IR M1 FE
Rk M H PR TE, L9NER RO, AR KR
1980 FRIMMAMER ., wHER FEI T 1999
R IR T e — TR SR A 0 A0 D R R
O,

— ATEA=HETRUMERAXIHE
BHRRNEEMREERIRES

AR A BT EI AR XS 1978M Je E AR M1 F 57

F— FETEWERTSSHEBRS SNER
EIEY =S /iR
FEER HiEH EIEE =é BAERGL o S Fe Cu Sn Pb As Ag si
= s
117001 IS 1R FHEE Eridm] 07 0.1 0.1 89.0 8.5 1.7
117602 BNz o AE | 1938-53 R fdm| 07 83.2 9.4 1.7 5.0
117003-1 ligza 0.7 0.1 318 138 3.2 0.4
/N R Mi1:3 BHIE S
1170032 b | 07 0.1 80.9 16.2 17 0.5
1995
117004 M1:4 HrsEs) TRk 2.2 0.1 82.7 105 4.2 0.2
117005 396 RIS TIWrik 0.6 0.5 87.0 9.2 13 0.3 1.2
EREXSE —
117006 397 gl TIWFak 0.7 0.1 84.8 12.3 17 0.5
1978
117007 395 =S H 0.7 0.1 0.1 86.3 113 1.1 0.4
117008 SNASEET] FRbh 0.7 0.9 84.5 3.4 10.5 0.1
117009 EHX kEERE IHFEHRT] ik 05 0.4 31 775 45 11.1 2.9
117010 EEIEKS FHRERAT] Ak 1.0 1.4 3.2 74.0 4.3 15.4 0.4 0.3
117011 1999 —JIEE Rk 1.1 0.3 78.7 24 16.7 0.7
117013 — B ah 1.1 0.2 81.3 2.8 13.4 0.9 0.4
117014 A F=gi 3 13 79.3 16 16.9 0.8 0.2
BRI AR -
117015 =R SRREAL 0.9 0.1 84.6 1.1 12.2 0.8 04
1980
117016 T JEFRAE 1.4 0.4 76.0 3.0 18.1 1.0 0.3
T HWMNHEDERSSSHEERS MRER
TP
LHEREE HH %%q s R o N Fe Cu Sn Pb si P
TES
125001 2690 5 TTEREs 3.1 0.7 0.1 62.0 4.6 19.3 0.3
125002 A (5RTE) 26942 FREETLE fdieo 0.7 0.2 71.9 19.6 7.3 0.3
125003 o= 2606-5 | BHWILAE | AR 07 02 01 83.6 12.5 3.0
125004 2698 =il TNEE4E 0.7 0.1 0.4 71.9 24.8 2.2
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X 15 HiE 3 SRS %;gz; =E SE&RERZER] | TPb/™Pb | ®Pb/Pb | *Pb/®Ph | ¥Pb/®Ph | **Pb/®Pb tbii éﬁjﬁ_%
BT o
o 210164 e b | 0.8628 2.1351 18.185 15.690 38.826 A
zlmgﬁfa%ﬁ;z 210165 1938-53 T LT 0.8648 2.1258 18.022 15.586 38.314 A
IR RR 210166 M1 TR SR 0.3584 2.1169 18.171 15.598 38.467 B
N —_—— 210167 M1:3 il REE 0.8994 2.1823 17.116 15.394 37.353 H
} 210168 M1:4 il LA 0.8875 2.1703 17.408 15.449 37.779 C,
ﬂ¢m e 210170 396 IS LR 0.9253 2.2300 16.586 15.347 36.987 H
%2;/% j&y%g;\fyu% 210171 397 FRIEN SRR 0.8721 2.1466 17.805 15.529 38.221 A-C, X
210172 395 B HEHR 0.8751 2.1517 17.763 15.543 38.220 C,
AR g 210173 R T] SRR IR 0.9100 2.2079 16.829 18.314 37.157 H
5] 210174 JTHTHET) RRENR 0.9064 2.2025 16.891 15.310 37.201 H
I 210175 A (B ER 09278 2.2290 16.457 15.270 36.683 H
210176 TR SEBIEH | 09451 22578 16.066 15.183 36.272 H
AEKEE R | 210177 —JJElE FHER 0.9270 22261 16.461 15.259 36.643 H
s 210178 —TE FEER 0.9244 22007 16.524 15.276 36.728 H
210155 M651:17 DRE Aid SRR I 0.8660 2.1304 18.003 15.592 38.355 A
210156 Mé652:7 HEIRIR | HREENR 0.8654 2.1276 18.018 15.593 38.334 A
210157 M652:17 SEFLSFAS R 0.8616 2.1239 18.096 15.591 38.434 A
AL 210158 M652:115 =tk b | 0.8506 2.0903 18.293 15.560 38.238 B
SR | TR ET 210159 M652:118—1 B YERER 0.8653 2.1287 18.038 15.609 38.398 A XeE
PERI. 210160 M6512 =k SEERE 0.8681 21331 17.957 15.588 38.306
210161 M6512 fadad fitseil 0.8575 2.1146 18.207 15.612 38.500 B
210162 | M6512:119-1 (B T it 0.8657 2.1298 18.033 15.611 38.408 A
210163 65 K13 ki LR 0.8858, 21748 17.599 15.590 38.275 C,
) 210138 2690 = SRR 0.8656 2.1289 18.008 15.589 38.338
JIPEE ﬁﬁjﬁ(z@> 210139 2694-2 R fi il 0.8659 2.1299 18.001 15.587 38.340
EREAE 210140 2698 EIISIEEIRES | SAEEW 0.8651 2.1289 18.024 15.592 38.370 A3
BHR | SRR 210142 2742-1 ok A LsEER 0.8730 2.1474 17.873 15.602 38380 | A-C,
BREE T A 210143 2746 = EHEN 0.8797 2.1586 17.710 15.580 38.228 C,
ZY-2145 1197 JiiigRl IEHE R 0.8570 2.1109 18.207 15.604 38.434 B
i ZY-2146 1191 il B 0.8826 2.1553 17.585 15.521 37.901 [oN
;é::; R ZY-2147 1198 BHIIS1 SESRIEE A 0.8616 21148 18.025 15.531 38.120 A-B S
ZY-2162 x5 ikl (SETEEEH | 0.8889 21732 17.357 15.429 37.720 C,
e ZY-2163 E5 ikl SRR 0.8646 2.1236 17.980 15.546 38.183
ZY-2164 F5 ikl SRR I 0.8652 21236 17.967 15.545 38.155
ZY-2136 M45:40 [t TEEE W 0.8705 2.1400 17.934 15.612 38.379 A-C,
ZY-2138 M45:21 =5 HEM 0.8784 2.1633 17.695 15.544 38.280 C, Fhse
ZY-2141 M45:10 o REE 0.8775 2.1514 17.719 15.548 38.120 C,
191112 Mit:1 =5 SRR TR 0.8783 2.1553 17.638 15.503 38.014 C
i 191113 M1i:2 & T 0.8636. 2.1309 18.091 15.624 38.550 A
LEZUE: SR 191114 M11:4 & SRR 0.8754 2.1503 17.782 15.566 38.237 C,
. 191115 M11:5 T fi il 0.8900 2.1719 17.443 15.524 37.884 C
191117 M11:6 EEERE it Zeil 0.8894 2.1661 17.439 15.511 37.775 G, | HEEE
210149 M11:25 x: SR 0.8754 2.1567 17.843 15.620 38.483 c,
191131 M11:27 LARTIE] b | 0.8852 2.1787 17.632 15.605 38.410 C,
210150 M11:30 HITI it 0.8725 2.1496 17.896 15.615 38.470 Co
191119 M11:33 i T 0.8610 21233 18.132 15.612 38.501 A
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