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Vermilion was collected from powerful people’s mounds of places of Japan Sea coast de-
pending on the period from the decline of the Yayoi to Kofun and was measured sulfur isotope
ratio (0*'S value), and compared the value obtained from cinnabar ores of three Japanese mines,
Niu, Yamato-suigin, and Sui, and two Chinese mines, Wanshan and Xunyang, which were se-
lected from old records. The vermilion of the late Yayoi period, the 1st to 2nd century A.D., was
from China, and the vermilion of the early Kofun period, from the late 3rd century A.D., was
from Japan. During the late Yayoi and early Kofun periods, the 3rd century A.D., the vermilion
showed the middle of the shift of Japanese cinnabar. It is concluded that the measurement of
sulfur isotope of vermilion is an effective method for the determination of original sources of ver-
milion.
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Fig. 1 Places of cinnabar mines and burial mounds of the Coast of Japan Sea from the late Yayoi to Kofun

periods.

(a) Cinnabar mines in Japan and China, (b) Burial mounds of Japan Sea Coast.
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Table 1 Ratio of sulfur isotope of vermilion collected from burial mounds in Fukui Pre-
fecture. Vermilion samples were collected from the area of the foot of the re-
mains (a) and from the area of head of the remains (b) in Wooden coffin.

Burial mound Collecting place Period 8 34S%0
Obayama No. 30 a Decline of Yayoi +6.4
b Decline of Yayoi +5.4
Hananotani No. 1 Early Kofun -34

M, BERR OISR 8t & = MR ERGEATRIZE S
T 7ze FRICEMGARERTE I 45 BRI B I & W A
FTHY, KHBHEL DB HRBINTVD,
AR B W TROKEIZ, RO %2 E -
TRBZWY WL, AFFCTHEITL CEL, KBiCHlE
BILL, SHOICHIACBYE LA LICI > TiThI
7ok, FHOBIF X RIS L7oHHE L ARSI
ENZESHEMEINTYS (i, 1998), B &
Z20um DR FEDOREH VY, B X ZF50um Ok
EOREH ) &, WX - TIEIFR UREDR
BHWLNTWAZE LD, RAIKEIFVTLE D
K TIE 7R RO ) 2 R L7288 T —fb L Tz
WREM D H B T/, LEHISRAKEH TV RN
s, ARG INIRORBEBRETEL T RNE
#5235,

fEsk, Foa IRy TN WK GEIEEE: AR
=1:3) THML 7%, Minamiet al. (2005) D J:
WP ThRE AR Z E LTz, Thbh, KK
10 mg (2 FK (AHEE: R =3:1) 5ml &Nz, &V
M7V — bt ETI100°CIZIME L, S 5ICRFEZ LN
Z7-DHB100°C THMEAT 5, BEIEFB L2 L%
Mealte, WHL7-OBIZHERKEMZ 5, TNE R
PR A 4 v 2 ¥BHE (Dowex 50 W-X 8) 20 ml 112
DY, FHlY LWz ED D, 1 MBI 7 LG
ZMZ, 60°C THIZL L CTHA UZ2mEE/ N 7 4 % IUE
T 5o ZOWLBEWKI0 mg [ZHBILNNF TV AL
fbr 4 F2FNEN100mg Mz, BAMLZOHIIH
WA T AEIZANATOC TG 2 T ViR ITH %
A, BEZLMTT950°C ([2mes 5, 4 U2 i1t
it 8 A A & BRHCL, [H AL AR AT OB = 4 6T EE
(Thermo Finnigan DELTAplus; Thermo Fisher
Scientific, Yokohama, Kanagawa, Japan) THhi#[H
fifh (28, “S) HYPWET %o WE K B I1L5*S<0.2%
Thotze CORFETREBLZI0mgD Y v TV %
GHCES BB D o720 LALENS, @ik D
BRINTELRDORIZZLOBPETAMETH 722 &

PH, bo b VRTHETE 25O RET
Holze ZTT, PRSI N EEET AL
BICAMN, F84E L 72 ML Ri s 7 R % MR H S
EONEBEIEATLHEEHWLZ L E L, T4
bbb, KbV TINR400ug x A XH v TITANR, B
SHPLOMILS v 7 AT v R E ANIz72 Y b
V7 75— B A L, Elemental Analyzer (Euro
EA HEKAtech GmbH, Germany) THIFIMHESMT
121,000°C TlZ L, —BALMESNAZ/B5, TOH
A % B FAAR BT = 0 HTaF (IsoPrism High
Performance Stable Isotope Ratio MS, GV Instru-
ment Ltd., EVISA, Germany) (JZ3#& A L THi# Rz
RGBT & AT - 720 W REI1L6S<0.2%TdH - 72,
Bk TIi3R500 ug DRTHIWRETH b, EKTLED
#1120 TH %o HERELH CIRBHEAY TV & H
WTHEOMEMEZ K L2E 25, fERET
+14.93% & —15.99% % 78 L 722% ¥ TV, HiiET
13 +21.69% & —12.63% %R L, FETIEOMIZT N
TOVFEHIIAHTH 5, ZRDADI3Y 7N
AR EAZH Vv Fig. 218 3 R 2 MBI BIAR (r=
0.971, n=15) 23F 6N, FETHLMSHEZ R
D TR E BT 5 2 LI i & H
L, etz ir) e L,

3. BRBLUEE

EARUROBRWAST b7z & HEE U 7o EE N
LR X R A S AT DB R AR X +22.58 £3.63% (n
=15) TdH Y, W EREE G O IR0 854 O it 1 [
MARKIZ+105£0.1% (n=4) THolze T2, =
EIL A NS4 13 -7.26+1.85% (n=34) %R
L, BB —2.38+1.44% (n=17) ,
ZE R RIS 8547 1L — 2.05=1.62% (n=66)
ZR L7z (FE32d, 2011, EO28L LS & HA
D3I DR FAARILIEE FICER R 2 64S T
HY, SSITFHESINRESA & ARIINFES A B B\
VERFIK SRS 1L PE B A7 0 RIS D RET IS B 2 25 H%72



T R AVAR & 2R PEHL 241

new method

25

20

15

-15

r=0.971

15 20

old method

Fig.2 Relationship between old and new methods for the measurement of sulfur iso-
tope Fifteen cinnabar ores were measured sulfur isotope ratio using both old
and new methods. Old method: Minami et al. (2005).
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Table 2 Ratio of sulfur isotope of vermilion collected from burial mounds in the coast of Japan Sea of
Western Japan from late Yayoi to Kofun periods.

gﬂrc;?‘ironture Burial mound Period SUHUE gs;t;;):)rano Reference
Fukuoka Tateishi Late of Yayoi +9.7 = 2.0(3) a)
Fukuoka lhara-yarimizo No. 6 Late of Yayoi +84 + 15(2) b)
Shimane Nishidani No. 3, Site 1 Decline of Yayoi +90 £ 1.1(2) c)
Shimane Kagodani-Monjyodani No. 1 Late of Yayoi +78 + 27 (2) c)
Kyoto Oburo-minami No. 1 Decline of Yayoi +85 + 1.6 (2) c)
Fukui Obayama No. 30 Decline of Yayoi +6.1 + 0.7 (3)
Shimane Sawashimo No. 6, Site 1 End of Yayoi d)
(Foot part) +35 + 1.2 (4)
(Head —body part) -18 = 06 (16)
Shimane Fujina-Otani I No. 1, Site 2  Decline of Yayoi -5.2 (1) d)
Shimane Anyoji No. 1, Site 2 End of Yayoi -4.8 (1) d)
Kyoto Akasaka-Imai End of Yayoi -71 £ 14 (5) a)
Kyoto Ota-minami No. 5, Site 1 End of Yayoi -49 + 0.9 (2) e)
Tottori Katsurami No. 2 Early of Kofun -59 + 3.0(2) e)
Fukui Hananotani No. 1 Early of Kofun -34 + 0.6 (3)

Late of Yayoi: start of A.D. 1 C to beginning of 3" C, Decline of Yayoi: early of A.D. 2" C to middle of 2" C, End of
Yayoi: end of A.D. 2" C to beginning of 3" C, Early of Kofun: middle of A.D. 3" C to late of 4" C, mean + S.D. (number)
a) Minami et al. (2005), b) Imazu & Minami (2006), ¢) Minami (2006), d) Minami et al. (2011), e) Kawano et al. (2012)
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