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Fig. 1

(a): No soak-induced color tremolite; (b): Light soak-induced color

Some archaic jade from the tomb of Marquis Yi of Zeng

tremolite; (¢): Medium soak-induced color tremolite; (d): Severe
(e): Marble; (f);.
(g): Crystal; (h): Fluorite; (i): Quartzite

soak-induced color tremolite; Mica jade;
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Fig. 2 Infrared spectra of different categories archaic jade infrared spectrogram
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Table 3 Main chemical components of some archaic jade samples
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Table 4 The excavated location, material and quantity

statistics of the test samples

e A 5T o
P @WET{ 175
A 1

AR % M i IN AR 8

AR ZE AME R TE & INA T E 3
BN R E 16

. P RE LT A R 1
K 2

IR S AR K 2
&N E 22

RE ZHEE 1
KELAE 34

IRBESN SR AR & INA B E 1
&N E 34

7Y % BE FEAE B E 5
i KILE 3
e =347 &N R 2
[ &N E 1

B IN AR E 2

. =R E 1
e K 4
WA 1

AR LERHEHENARE. R TERE NI R 2
AN — B R BUE A BE . R RER T T BL AR 2 B e Aok,



LR

XA A WAL BEIN B B £ 25 £ AR B B AT 5 IR 4R 219

BT B R LR AT R SR R B N A R
WBER L TREEIEN. HEUEH L ERY IR E
av . FLHE RO A £ 4% . EARMA W 8 AN LIRE.
AR T RS . e, DY SR 0 S A — T
RERIEH

RIE B & L2 R E R DL o LUA AR
RWIFG, ERCERG R0 AR, SR A
B4 AT LU TR A alivie B8 A B2 45 5 TR ORI 4 OF
HARYE TR I 25 DX & B Az . 5 W 4% £ 2 K 2%
B 1 DR ABL s T AL S ol ol [ S R DL BB A R HL
CHENEMRMAES RSN EE. DB 2E. TZMK
W E AR EEZEL ) BRI EE . PILE RN ERZH
o E . BT L R ARE A, S
WA PINE 1 SEERPINERZEZE, P b —
WG E /N ZE R . A= NI KA 24 280 /F, 28 %
A 213, ZRMBUENAFE. B, 20 E&Rm
OGS, LU E AU T, BT Pl EE E
RESE Oy, T3 2L AAE E AR E WL, (BH AP £

(b)

REAER A, ILPENBRER, 51 53EMER
T AT U 2 A AT £ 2 1 R R B A0 TR R T
AL KA A A AL R S, BBy AL A R A Y R A
4 0 0 BT 22 AR K
2.8 FERNAEEERIBERN

B 2 %8 b R AR TR BT R A B A OB R R T 1 X
Yo, JERI M T B 7. FE LA SRR RR AL 1Y R 24
FH.TH. TE%, SEO TGRS . AR 0
Fd, ROTEUN, G E T, BB, £ PLEIE B
S5, TTHEH T BB BRI, XS RS AR R KR
IE. A HRG B LG AR B A RAL L, WAk 2 his 6,
RMDCREZE, FUHRS . Horb, 283 A 0 T Rk
FER R T B R A RIS AL, e se R M A, B
i 5 el 1B e = S O B s N R R TR R
AL R4 AR BRI 3 Ced TRy A B A T R T 4k 2 Bl
gy, E R EEAE ST SI0, . MO, CaO LK FeO 1y
SREAREERIL, EMEITR Al, Mo, KHTi 594 i Enig
25,

B3 #MoREEFMESSENER
() —(d): PR BERL R B IERIRE Gl s () — (D« HA WAL B2 B R

Fig. 3 Some samples with origin information

(a)—(d): Retaining the epidermal characteristics of gobi materials; (e)—(f): With weathered skin
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Analysis of Material and Source of Archaic Jade From the Tomb of
Marquis Yi of Zeng in Suizhou, Hubei Province

LIU Ji-fu', YANG Ming-xing'* , SU Yue', LIU Yue*
1. Gemmological Institute, China University of Geosciences (Wuhan), Wuhan 430074, China

2. Yangzhou Jade Product Quality Supervision and Inspection Center, Yangzhou 225000, China

Abstract Located on the outskirts of Suizhou City, Hubei Province, the tomb of Marquis Yi of Zeng state is one of the major
archaeological discoveries of the 20th century, among which more than 500 pieces of jade and stone tools have been unearthed.
The comprehensive and scientific identification of these jade and stone tools with modern testing instruments will be of great
academic significance for studying the level of jade used in Zeng during the Eastern Zhou Dynasty. In order to obtain the types
and possible sources of archaic jade, this paper takes 319 jade articles as the research objects and adopts the research ideas and
methods of gemology and spectroscopy to carry out non-destructive tests on these samples. The surface characteristics, erosion
degree and types of samples were preliminarily judged by conventional gemological detection instruments such as tenfold
magnifying glass and electronic balance. Fourier transform infrared spectrometer (FTIR) and X-ray fluorescence spectrometer
(XRF) were used to analyze the mineral phase and chemical composition of unearthed jade samples quickly and nondestructive.
The results show that the materials of unearthed jade can be well distinguished by conventional instrument test combined with
infrared spectrum and X-ray fluorescence spectrum. Among the 319 jade articles unearthed from the tomb of Marquis Yi of
Zeng, there are 264 tremolite, 43 marble, 8 mica, 1 quartzite, 1 fluorite and 2 crystal. XRF test results showed that tremolite
accounted for 82. 8% of all samples, and its main chemical composition ranged from MgO=20. 03% ~27.00% , SiO, =56. 31%
~61.17%, CaO=14.25%~19.91%, FerO=0.19%~2.06%, and the calculated value of m(Mg)/m(Mg+ Fe) ranged from
0.91~0.99. It can be seen that tremolite jade is the main material of archaic jade from the tomb of Marquis Yi of Zeng. Among
them, most of the high-quality tremolite jades were unearthed in independent tombs, reflecting people’s level of using jade and
their habits of using it at that time. According to the current research results, combined with the chemical composition analysis
and some samples with characteristic weathering cortex and gobi material characteristics, it is speculated that part of archaic jade
came from the ancient jade mine of Gansu province. The conclusion of this paper provides more data for further study on the jade

system of Zeng state and the Jade Road in the Warring States period.
Keywords The tomb of Marquis Yi of Zeng; Tremolite jade; FTIR; XRF; Level of usingjade; Jade sources
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