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Tab. 1 Chemical compositions of cores from Hu 2: 3311 W /%
S Na,0 MgO AlLO, Sio, K,0 Ca0o MnO Tio, Fe,O, P,0, SO,
Jeisl 1.43 1.09 12.71 72.21 3.42 3.66 0.09 0.54 4.69 0.18 1.43
Jeits2 1.52 0.88 11.78 72.17 4.49 4.64 0.19 0.60 3.69 0.03 1.52
Jein3 2.03 0.84 11.18 76.17 2.30 3.82 0.09 0.45 2.82 0.31 2.03
a4 171 0.76 12.24 71.54 421 5.21 0.04 0.47 3.58 0.24 171
Jets5 2.01 0.68 11.19 73.64 3.26 4.35 — 0.54 3.99 0.35 2.01
Jeits6 3.38 0.79 11.93 71.49 1.48 591 0.01 0.35 4.66 — 3.38
es7 1.66 1.04 11.18 72.28 3.85 5.73 — 0.59 3.43 0.24 1.66
Jeis8 1.58 0.69 9.42 74.10 2.63 7.02 0.04 0.55 2.95 1.04 1.58
BoRl1 1.43 1.18 14.06 71.42 3.55 2.14 0.08 1.15 4.49 0.50 1.43
#okt2 1.42 1.51 17.61 63.51 3.77 4.44 0.18 0.57 5.59 1.40 1.42
B3 1.06 1.34 15.38 66.96 5.38 1.82 0.03 0.52 6.98 0.55 1.06
k4 0.96 1.86 11.48 76.34 3.74 1.07 0.13 0.26 3.95 0.20 0.96
BORLS 244 1.19 17.48 68.28 2.25 2.44 — 131 4.26 0.35 244
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Fig. 4 Compositional results of the samples from Hu 2: 3311 and related sites



Vol.74 No.12 2025

Founory L SIS AR

R, WES (b) . XEEBEREZ/\F500 pm,
SARLIFOWRE . TENE IR ERE (T
B3, aesk) EXiTit.
RAN—RARU T RS, BXRAZEemnt
RER, #h L8RS TERK, WES (a) . HBER
HTFBEEXBFEMER, WES (b) , LI—EAHEER
R AR, REHETF2WEERE, WES (¢) .

s, ZEBBRE—RCAIEDZEM (0.13 mm) |
DESs (e) , (f) o FLLAH, XOBEBMARITR
EMmEE, ST ARV S B —, LE
1(c) . WHAMRNEREEH0.05 mmAKEEE
B, PIBaERE. KENEBUAZRE, N—54
KAEBANIA0.25 mm, RIEgREREESTEA, K
TEEBHCIISR, WES (d) .

(a) SEM-BSE; (b) alflf &, PPL; (c) a[flfi®, XPL;

BRI Z RSN, SR TILFREN, &
WAHRFEMIRER. XERBESFEEFRERD
FiEH, FALRMERAR. Mo EE, F—LAKE
RGERIBRIERS, AJReRREAZEL. MRS
BIHHBER, Sll—Mo5EFERFTK, &M
NMESEFRIE, EREBRERATHE T IR T
GNER . B—HOITNREREERS, AHERD
BX, KRREUESERRE.

3 ZFZIMMEFRIANTIZIR

skERTHE, BERFERBERESHETE, &
HEHDE RN SAERE LT . SH2EMS,
BREBIIMEE SR EEIATEIIEIDRADIELE, SRR BLE
EITTFEURBENESR, FREIMSKEDIIRE. 2
WMKRE, FolEsRPNSEEE . BIniaiE,
FREEAZDITIC, AWIENERETRRR,
BXFHEIROME. MUMHSTEHER, BREMN
:/tgi/q [16-18] R

BESRRFEERTHERPTELR, AR

(d) K+ B
Es SAHRHERETHER
Fig. 5 Microscopic images of the largest grog

3 (e) MiMREE, PPL; (f) el[Ffi#, SEM-BSE

HHREEBEEEE . ToIESEREEAER
B, RS AITX—< . #ATISMAIEIFEER
Ems, AAMNA=E. HIEEEAIRYNEID .
BE, BMRREFNLTHBRA, BINEEHEER
BMTRISm . FEIPIEXIEMAY, WEDE. BEME
F, SUMRDIBMERE . NFEERAIZE2:3311
BE&EE—%, BEERNWEERE, HEBYSHEHEES
RARBRTHEEE, SEPIERERTHHE.

3.1 RTESRIEIE

ELERES, ZERMCHTELIZAENER. 5
RITREE A EITHATRERMN, F=EE=R S
TR WE, ERRABRMGEALEFTZSER,
ERENRS, BESMEH. ENBIRRE. X
LR EZALUBMMRE . RE 2R, ER]
MERE, HEURM ., BEERTEENE, RERIN
BT, PR, sIXPARRR S, BT EER
5, NAFFEFBTOHEE, MEEELLIERR
HeiEr R . XLERREBRIRS TRER, HEREM



2025% $E1288/8 745

RIFENRAZHE . LERAR L, HHOSETE, Fi
EinirFROERE

RIS E, SRSRE, TSN =00
BEF . BEHISTHR Tt XIS REIERN,
ZE R OTRAZ IR B RES A . (BRI %58
BARFREGRR O DN, — AR HELIE R
BNEES . SERESEE I IUEMBEMIDT,
HENF =R IFE R B HitX . 8FEIN
7, BERREHIMIE RS R FIEW,
B AEARE, LURNITIE, THEX RIS
TEHAGEITH TR DT o

3.2 DHEAR

IR, DHERARNNBRANTZ, &
%, BHENEE (BE) BARYEAIY, BRI
KFIESEIARRKERAR. REKBEXEFIEK ‘B
BOMNOHEHMBRAEHTFHOE” |, BINANER
FrilE52: 3311F0352: 641, fHELNEH. EE5RX
FriXZELDMb: 165 B8 SS, A, ==X
TEX—EREMEHAFROEARER ., EFRITEH
EE, WIBRIsEEINEZ.

59, REANKRFRR, BUE=IHEEERN
I, AREEYNBESEN I ZEEZEEEER: I
B s n] 5t , BiEE S NREE .
FEMLRKIE, H—LMS, SHEMER, HFEET

SEVH:

TZHEAR Founore

CRESRECENENEHFRE . B—iEE—
BN, BABENAEFRTFE—RERS, HIX
MEROBERM. B, #—EZFT “BFREM
= FEERNSNERNFEIFIZE RIE. XLHE
N E =R R EGERIRATR .

4 LERiE

FoMETRERESERRCHEIESR, 3
SokEPRINREEBERE—E, BIXEFTIE. &
ERARLE, F=IERDERS, BRTSMEBET
. BERBERBWIECTRIUEEIRESIEE,
WIBEREMEZR . BILERE, FIFF=HERALR
AR, FEEAESRAITEHH .

B, FZIEFH R FERS BRI
ERR, REARNKEXASFEREEANITES.
FEREZLEET, EEIEEITE, BFSKE. %
BEARRIHEEREAARER, EIHITERNBNNDE
TG, IFSREEX, HEERANSRHEY

4 A
A A o

o, ZRTUBZRNESSERFEFRR
KR, BYELUBIT FIE AR ZF = AR A9 A0
PR T . (BR, WizHKMWERCSHIRT .
HREMHBTRENDITEREVEN. B, 78
LG ES MR X, SEB80N ‘8
Bl =X, BENLUEESHAI.

[1] BREESL. ARSI ARE ] B34, 2015 (1) : 45-47.
[21 7FRE BREBEEBEGRESHTCNER [Cl/ WRERE THE L. B7ST7HERNERBO-HDEBEELFAIAR. =

R: ZREX/EIHFFT, 2020: 40-59

B8] XWg., Ed&f ERMEFRASREERIMEEHEETZME [CI/ R, XIE. BEABRRMNETEHEERAMNR. IR XWHR

#, 2011 81-94

[4] X BESHERAR [M]. BN BB LR, 1995.

[6] EBiE JWEEZE=IER TEAEN [Cl ZHEELZEET] (F—FF/ESITAKR) . AL LHEELES, 1979: 4.
[6] RK5. FEF—IERRIARSIRE [J]. LSBT, 2006 (6) : 117-127.
[71 XFER EEARES=HHEAZEFHIEINR ] R, 1991 (2) : 262-265

[8] XUFNER. ZIACAIARM [M]. BUNX: #AtH B AR, 1995: 199,
D EBIERIZESEE A0 [D]. b JE=AKZ, 2005.

0] =K FEFDIEREAEN RS HR

[10] WHITBREAD I K. The characterisation of argillaceous inclusions in ceramic thin sections [J]. Archacometry, 1986, 28 (1) : 79-88.
[11] HAMMER ©, HARPER D AT, RYAN P D. PAST: paleontological statistics software package for education and data analysis [J].

Palaeontologia Electronica. 2001, 4 (1) : 1-9.

[12] &3, EFE FABSRDEHNERZ L ZMUHERISL [J]. #5h&, 2018, 67 (8) : 703-706.
[13] LLFAEELASEr. EEAEFEREL [M]. 465 REZEMtE, 2012: 159-165.
[14] &Rl 8. #OEaERE T HIREHEIZ [D]. &8 hEREZAKE, 2014,



Fg—-"
{EL% Founory L SR Vol.74 No A2 2025

[15] ZREE, ZF=/M, BN, & MERCREELWEHEES RS 0] 208 ¥MF2E, 2011, 30 (4) : 701-725.
[16] FBAME. IICEE RGP MAFFINEREER [Cl B WIRS. BXAARICE: F—5. HiX: HIEP1t, 1987: 313-326.
[17] EE‘Z% Az XERESES [J]. XX, 1989 (2) : 29-34.

[18] &fE. F=AUEREEHEZREEFNE ] STWPER, 2023 (4) : 19-26.

[19] %@I& SKIEEE. TE/\E%HE%E)] YHASHA [J]. F&E4R, 2015 (4) : 475-504.

[20] RKS. FEFIHRESRESHFST Z%T N]. €85, 2023 (3) : 81-89.

[21] 3Kk/DRS, =@, Z=iE, £ ,)E,a’\%%%}xl#* IS [J]. 8518, 2018, 67 (9) : 818-822.

[22] SBEER, =ML, BR, & —ERSIESEoHEET 2N ). 18, 2025, 74 (2) : 166-174.

Casting Techniques of a Hu Vessel Excavated from Lisangudui Chu Tombs

DONG Yi-yan*?, SU Rong-yu?, ZHANG Zhong-yun®
(1. University of Chinese Academy of Sciences, Beijing 100049, China; 2. Institute for the History of Nature Science, Chinese Academy of
Sciences, Beijing 100190, China; 3. School of History and Culture, Hubei University, Wuhan 430062, Hubei, China)

Abstract:

The piece-mold casting technique was a unique bronze casting technology in ancient China. By the late
Warring States period, the technology of separate casting and decoration of bronze wares had reached a peak,
yet the scientific analysis of artifacts from this period remains relatively limited. This paper focuses on a
batch of bronzes unearthed from the Chu tombs discovered at Lisangudui, Anhui. By combining macroscopic
observation, petrographic analysis, SEM-BSE, and SEM-EDX, this paper discusses the casting techniques
of bronze vessels from the late Warring States period by craftsmen from the Chu state. This study reveals
that, although no innovations were introduced to the separate casting techniques used for Chu bronzes,
the correspondence between these techniques and specific vessel types is more diverse than previously
understood. This phenomenon may be a result of artifacts being made by craftsmen from different regions.
Consequently, it is discovered that the bronze production landscape of Chu was broader than previously
known.
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Lisangudui chu tombs; piece-mold casting; casting technique; ancient Chinese bronzes
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