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Fig.1 Location map of Guanzhuang site
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Table 1 Basic information of samples
FE b Kok ErAs) SKIREAAT AR
o 2016—2019 4t HE R 12 ~35 mm, FELL KM ENED | G5BT, o0 405 70 B A
e 24 GZTF0! ~ GZTF61
R ARD ALK i,
S5 E - H ANy R AT el o
N 20162019 4F 38t i ﬁg(&’:;j? ;’Zimm,(i‘fiz:ﬁﬁ*ﬁﬁﬂﬂ@,:lt*/]&ﬁ(iﬁ,Eﬁk
MR 4 GZTFO1 ~ GZTF61 T FERER T I IEJE 15 ~ 35 mm, FEL4T (K 4MaD , e 245
’ W ETEURL W BRJE SRR, RS TR BRI
. 2016—2019 44t JE 12 ~32 mm, FORK AT, G, Jede—E &
FREYE 3 GZTFO01 ~ GZTF61 . . ) ’ ’
AR F ARSI H AT, KT
2016—2019 4Ejgthl  J5 14 ~47 mm, RALERE LT (0 D | Z5 M B0 | IR A5 7
THY 7 GZTFO01 ~ GZTF61 ) A . ’ ’ ’
® F T X BEBEE
ST T .
o 4 A0l ~Gzaos T LA ik TR SRR (A DR
M A SR DU AT
. i T jj X . . -
Sty 3% 7 G7405 ~ GZA11 Mht%ﬁ ﬂ“@i K WO RS+ SEWREE, a8 R4
P SR TR T
GZ101 ~GZ119 2015XGGH939
VI b A 4 7 e AR AL \ P RN
e[ = T 5 GZ201 ~ GZ235 2017XGGH1969 6 BB RN 5L, AL D
SOE 2 G7401 ~ GZA02 ERCIR I B OANED BB o
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B M RS AE KRN K 2 rp g

FRYRR S P, pH (E R 7 BHERRSE RS . 4) In A2k
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R TEOLEILR 1,
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Malvern 7y 7] 4 7 ) Mastersizer — 3000 74 47
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0.5 g BEfh, A 30% B XA K 78 WA A ol 5 X4
IKFES L, Z RIS I E B A DL LR e, 2)
BRERFRERD 9. 4 12 h Il—K 10% HFRRREW, B
BIRIREL KR EEE, 3) TEIR. ZWINK H 2Bt
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TR,
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2.1 NEZER

SR 5 8 — TR AR IR R G bR o, BRI T
4 pm AR 4 ~63 pm B KT 63 pm A,
F AR TR - 4 5 B 31 14 8 2 OO ) 465 SR
22, LW ARAR S AAIEHIALE 1 ~ 142 um Z 8],
L H 25 ~70 pum , WE(ERIAR R 50 wm; 487 i
W R VL FRIAE 1~ 142 pum Z 18] (Rl h
25 ~60 wm, IEMERIAE R 40 wm, o220+ R540

SRR AR AR R A B AR R A, A ity

TR T 2L B2 T AT R
36. 8 wm; BUZ L A HPRAEN 120 um; R
TRHE BB 42 N 34. 6 wm; T 236 19 2R 42 R
37.5 wm; B ZRIE PR A2 0 39 um

G FR B R i T R INURL A3 A 1 LA O, 4
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Ty e A 17 i B AR O )RR 3, RS P
i £t B A £ A

W 85 S A k3T I I e T AR DS R E L,
SRS WS UE, W FEeAs . B 22 8 IS
fHR1.09 ~ 1. 12, 28ty -5 (H R 0. 99 ~
1.05, {5 (I Z5MEAE 1,06 ~ 1,21 2 Ja), ¥k 45

m%?ﬁ'%o

F2 CE B A ARUTRAE A5 0k 24

Table 2  Particle size parameters of natural sedimentary soil samples and pottery moulds from Guanzhuang site

B Fit/%  WE/% /% FHRZE/pm GIE R B i WS
EEY 5 74 21 37.90 1.39 ~1.43 -0.33 1.09 ~1.12
£ i 7 78 15 32.60 1.46 ~1.53 -0.33 0.99 ~1.05
E oS RREATIREA 5 74 21 36.80 1.21 ~1.40 -0.29 ~ -0.28 1.07 ~1.08
HAHUTTL 5 56 39 120. 00 2.21 ~2.63 -0.26 ~0.10 1.07 ~1.21
HPEYE 5 79 16 34.60 1.30 ~1.40 -0.31~-0.23 1.06 ~1.11
THE 5 73 22 37.50 1.39 ~1.44 -0.32~ -0.26 1.08 ~1.14
2.1.1 FREHEREERES>MFIE HTMHER W LBHRE N,

0 B 3 e br BE A o A i e G R A, IR
TEJaSChe B — 2R B M a4 i — N R B AR
FMERIRE ORI LS, & 28T PYE L A SRUTR A
RIS R ST St A BE A 3 A i Ze DL &1 2 Fn 3,
PRI AE SR AR 3 BB K, % i Wi i -5 Tl b A i
AT A 23 e A 1 2 A5 R X 0 A B i8R 4 7 X6 EL 0
AL ot P B A1 23 A1 T e (o FH e e B A R
AT DI X E 45 S 58 i b 2 2
XTI KL BE ATR S AT RAIE - FEf GZTFO3 - 1
RS, 52 4 adrittd LT T
W 2a, =FRE S Ja AR L, 76/ T 20 pum KL
X IH], FE 5 o 22 0 4 ok B i e AR A
P JE AR R AE 25 ~ 70 wm 2Z (8], IE(E R4S 5 R
49 pm; AE/NT 10 pm R T 70 pm APRAR X JE]
BRI A TR YE S 2 IR AR
TR, 2974 43 wm, 2R 7R B 5 H 22w

XU YR BENTR S A R R Al GZTFO3 -2
NIRRT, 5 T 22w 4 ARl 3T
R 3a, 7E/0 T 100 wm BRLAR X A], = 454k
A RSB ], P 30 0 B % B 4 () i (R AR 24
H 48 pm, it R RAR 2k 42 pm, FE/N T
20 pm RAR DX, Ty 4 598 R B 4 T P 3 A 2%
s B 2 25 S I UM B4 B —
A IEEAH

FPE YR RL BE B S AT R AR . BE S GZTEFS8 Ry B
WG RFRE, 5522 % 4 Sl et
LLaniEl 2b, FPE e 5 5 22 8 L i A AR G,
FE/NT 20 wm AORLAR DX ] Tt RIEAGR BETE 4, —
FUEERATIE AN ], B 22 85 + 240 49 pm, FLPER
250 43 pum, i H3EZN 38 um; 7E 80 ~ 153 pm it
1 s % A= 2t I REN D A2 R o

BG4 JEORL BE AR 43 A AR B | I
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Fig.2 Particle size frequency distribution curves of the samples from pottery moulds, natural sendimentary soil

and mud - clarifying ponds
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Fig.3 Particle size frequency distribution curves of the samples from pottery moulds,

natural sendimentary soil and river sand
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PRI B 2 2 88 R i GZTFS2 55 T
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B4 AL Ve R SRR A R i 2k

Fig.4 Result curves of average particle size of the samples from two mud - clarifying ponds
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() e [l A e R e e (X AR Y2 5t ), W
th CaO {EFE &7 (A2 Rl , FOSCHffRE ) 2540
JURA (MHEAF LA TE—&) @ T LHEN, #leit
e AL O, & it 5P AR, CaO & it B S Ah 5,
X5 3 CaO B F/KIFE AR T HA G,

R3CE BRSSPI R & A

Table 3 Mean values of element contents measured using fluorescence testing for the samples from Guanzhuang site (% )

EeS Na, O MgO AL O, Si0, P, 0, K,O0 Ca0 Tio, MnO Fe,0,
S = 1.19 3.51 16.23 66.50 — 3.34 1.72 0.84 0.11 5.39
Sy 4 0.86 3.48 17.43 65.47 — 3.36 2.25 0.85 0.11 5.57
FAIETHTE 1.46 3.46 15.72 66.50 0.54 3.42 2.55 0.79 0.08 5.09
a8 AN BE 1.41 3.40 15.20 67.10 0.50 3.30 3.04 0.74 — 4.69




30 R 5 E R %35 %
(83 3)
B Na, O MgO Al 0, Si0, P, 05 K,0 Ca0 Tio, MnO Fe,0,
R 1.31 3.41 15.02 64.68 0.88 3.57 3.67 0.81 — 4.95
THE 1.45 3.58 15.88 66.43 0.43 3.22 2.61 0.80 — 5.19
AREERS 6 1.30 3.53 16.00 67.20 0.51 3.27 1.86 0.81 0.12 5.14
bl ik 1.10 3.38 15.71 65.26 — 3.30 4.59 0.85 0.09 5.31
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Fig.5 Sectional microstructures of pottery moulds
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Analysis of the material sources and craftsmanship of bronze casting moulds unearthed
from Guanzhuang site in Xingyang, Henan Province

CHEN Bo, YIN Shaojun, XU Junjie, GAO Xiangping
(School of History, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Guanzhuang site is located in the west of Guanzhuang Village, Gaocun Township, Xingyang City,
Henan Province. From the site, more than 3 000 pottery moulds have been unearthed, with various types, including
the moulds for containers, tools, chariots, weapons, money and core, etc. According to the types and decorations
of pottery moulds and the characteristics of co — existing pottery, the pottery moulds of Guanzhuang site can be
divided into two periods—Phase [ dating from the late Western Zhou Dynasty to the early Spring and Autumn
Period, and phase Il considered between the early and middle Spring and Autumn Period.

The change of bronze ware styles from the Western Zhou Dynasty to the Spring and Autumn Period was
important in the development of ancient Chinese bronze wares. Due to the lack of archaeological data, research on
pottery moulds during the two — week period was still insufficient; discussion of the important issue of standardizing
the sources of raw materials was also relatively weak. Environmental archaeology has relatively mature methods and
practices in depositional dynamics, depositional processes and provenance tracing, which could provide new ideas
for further in — depth discussions on this issue.

In order to understand the material sources and craftsmanship of pottery moulds unearthed from Guanzhuang
site in Xingyang, Henan Province, samples of Guanzhuang pottery moulds and natural sedimentary strata were
studied using particle size analysis, XRF and petrographic analysis to give the following results. 1) The raw
materials for mould — making were taken from the late Pleistocene Malan loess layer under the cultural layer of the
site. The Malan loess underwent simple manual elutriation before being used to make pottery moulds. 2) A small
amount of plant ash and calcium nodule powder was added during the production process of pottery moulds as an
admixture to increase the high — temperature resistance. 3) The inner side of pottery mould for container was mainly
made of Malan loess, while the outer one was made of a mixture of Malan loess and river sand with a blending ratio
of about 7: 5. Pottery moulds for various ware types had different processing techniques (e.g., moulds for
containers were more refined ). Besides, compared with early pottery moulds, later ones are relatively rougher, but
the difference is not obvious. 4) The petrographic characteristics of double — layer container moulds indicate that
there are different production processes for the inner and outer sides of mould. The inner side was made of Malan
loess with finer particles—below 100 pum—as the raw material after elutriation, and there were traces of directional
trimming. The outer one was made of a mixture of two parts of minerals (coarse and fine), and there was no
obvious processing trace.

Analysis of sample particle size is a new attempt to discuss the material sources of pottery moulds. The related
discussion of mud - clarifying ponds is also helpful to understand the function of such relics and the formation
process of accumulation in them. This study has important reference significance for exploring the material and craft
characteristics of pottery moulds before and after the early Spring and Autumn Period in the Central Plains.

Key words: Guanzhuang site; Pottery mould; Particle size; XRF; Petrographic analysis
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