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I8 D OFMIC X, HOMD R FED S B S e (Fig. 9-10). SRICIEMD A<
MM TH > Tz, BIONIERHC LT QAR L T, MR RIS B & - o]
fEtEH 2 6N 5, #HE DA AL T/ LIy, BT L TL3 L O LIRIERIBEED JIEL (8
R HIED AT R (Figll ~ 12), i, COBERED HEO FICeRR0HR TN E
5 VRO S ET &, BIBID I, #EE THD ERVARTRS N2 D O CHIMOH TR
FnThizafEtEhrgE hiz,

T R I B nis ISV T BB R T 7 (Fig 11 ~ 13), ZiliCXHOME-
ToEkt (BED) AYAH B, %ld 0.3mm (300 p m) BOMREFEL T, #6HIE (lom BH72H Ok
HEMBOATE) 30 X 25 OEEZAME MR L Tl #PEMAT 35 IR hish -
o (Fig.13), HEHE NS B A BICHARILT BINET, IEHERET (B4 (kB35 0BBHEL TS
MEMEAS TR N, BT I, SPRRkD AP H ORIVERT (BI2) OfeohtibE s h
7= (Fig. 10). ER¥I@IZ. EE¥OLEED ROGFMAPRIE > Tz RICED AShH > TV
Rk TH -1

EHIC, ORI LB FUmE (SEM) LMt X 28027 (Fig1d ~
15). SEM BEHORSH, MDEXT@L 61C, HHHEITIEE 40 0 m BRET, HUHEHEWTIIGIEJE =
MIETIZEOEAM LDOSE NI & 5 BWIMIEE LTz, Wil ROME Ob—A ) ST
PNTIHNIBEE Y LT, CORMIE, ECYRCA6NEHMUTHL T L6, Al
IREEIT B Bl REMEAVRMEE Ntz 9 EBEE RIS AT HTIC & B MM DR THME L o s,
YA FT-IR $51 & % il Tdh - =, BRDE LTRI@ICH 5 FT-IR #EORSIZ Fig 16 &
VT IaLE. Figle® (a) BXT (b) i, SPOEMEORDICHEREMILL TR AR
Wil L MO OSETSHS. (O 1@, BERRE LT, BIEMDIMEE (7% Rt
H%H. (a) BXT (b) ICHLT () OBE—ZZMICIHHC B LIz, (a) BXT (b) iLBVTIE,
OH RIS WHs X 05 3300em”’ (HEOY—%, CH, ZMIINCHIKE N5 1420 em', CH 25
WECRIR E 1% 1372 em”, C-OC MfEKBICHIRE NS 1161 em’, C-O iRk Bhichiig = h s
1040 cm’ (O E— 2 B LI, ThEOE—Zidtln—2ApAIln—Alcdikd 5,



#i. (@) BEY (b) 135 1600 em ' {HEO Y — 213, BUEME (o) KL THEBcRh T,
Fig17 @ (a) HXT (b). (o) . EEM@EREDSITIERMML L TBRE Ll e
R, MEETOBRTHS, () ik, BEFR L LT, TUCEMPIERE (Y5 O
HRTHD. () BLT (b). (© HLT () OFE—TERICHEE - @ Lz, @ B&T b)
o3BT, OH S bld £ 115 3300 em' (HEDO ¥ — %, CH, HfMindichiii 15 1428
em', CH ZMIRENCKIE X5 1372 cm ' C-O-C FEENIC MG X NS 1161 em”' . C-O MhEiREY
X ND 1040 em ' EREL T, (O IKBWTE. 1040 em ' UFOE =2 OREEEL . Th
SOMME—YiE, wIFhitblo—AenItilo—RAcdkd D, 7. @ HXT b) KF
WK, 1600 em ' {HHiEO ¥ — Z AEFICHN TV, SiOBI @BV TRBL T 1600 em!
{HEOWPE =2k, WH C ORMEBERRIC, BHEc X bo—ARTAI 20— A0
LECEHAE—Y THIUMERAEZ SIS, LALEED, REID ORGSR OB U
P@OMHEE, WITEHHETH O . RIEDNEA TS AEESE A S NS,

(3) ##87 (AARAN%) IfHE Uik

Peas 7 OWBRMM) W, S PRIO R E N TED . AR TaEhTL
TRl E 2 5N B, BN LT 2053 TR RS 5 AW EIS C L IEMlTH -
Feo HEHHABOEHUEZ NN OMEE S LSRRI E2E Uz (Fig19). B, BN
12 x 12 RIS TH S LHEME A, §E AT 551368 0.5mm (500 p m) ZETH-7 (Fig.
20). SO OHWICDOVTIE, BIMOMEMICE O BERDSHETH > b lETE a1,
AEHIPEEIC X B e TG OR L. RIITE 10 ~ 20pm (X EOERA LEIREE Wi, S O%ER
XIS X o THMEOIAD I L RE L D L £ 2605, TORKEEMBRERTE
OWSHPIE. MTEEST DR ERL THo o, 1272, —HICHBEORED T - T B ETh
W&k (Fig2l OO, ZOREEBIEIEMMTIzIRE 2L, P amiEEiioc LMl
foo TORBUTHPITERHEC Lo, FHOVRRICHBN AL OTHL T LS, ATTROHEE MR
LI WO TR T H O PITH S aTREMEA M E N, BT, ATR IS S HEMBAE R
MLz, MEOR S Fig 22 1R Lz, (a) 38KHR 7 (ST 8R#ED ATR BERS I TH D, (b) @38
fRRERE P RRME CRRRRRRE) . () (SBMUERIBHIRO IR A7 FILER LT, IEORHE, 3694
em’', 3622 em', 1635 em', 1419 em’, 997 em’, 909 em’, 797 em’, 747 cm’, 523 em’,
455 em', 423 em' OE—ZZRILIEA, ShEOY—2 3T, fisvdhctimss
VWEDTH- 1, TOIRANY PG, BEICHEEIY DOANY L L BRI & L lEE R
LTV, HIFMCE—27A8E->THD . WML @0HT 2 xu. AREOMHERR 733
TIRAHL TV SE0LEZSN, FIIR TRHAMNETE LS >, 5 7 (RO B
Wins, Wittt ThH S it B s hs,

4, T
MEIC, DWENOMMOMGEME, BiliERE X TR T OR RIS Mt L 2 A
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5N %, EHIZHTERE & CHEITIC SN S AREORF RN S, 75 SHEREND, MWD
DL 5N 28D ORELRY EHI0) X, 1 ADK Grid) 2503mm BT, FRELE 30
* 25 BEORMTH T AHBHFORMIE. 05mm & EOMEREEOTHEOART, M
12 % 12 EHEMENZRIMTH o> T —HDREIZDNTIE, HIEAHL . BB
BIRIEDRW CH o folewb, FokBmitT Ak ot, TN6R5HE. WAL EORMEEIRED,
S THAAE TN, AN BT EEMIF LI,

AH. AHCBVTEET A E UL, HEED ORI HITERIE & D JFR I SRRk
SNTViTH S, THUCHE L I  REOT RIS LNUER 1ITRT SHITH S, AFRIE.
HATht LTSN LS 5N 5.

31k
FLE AR OBHE@RIC W S CHRRPIE Y 304 53 pp.7-76 (1976)
AR T 7 i () 04 CRFEEEEEY 40 H8E (1999)
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1. HE

LRSI T TR & N ADFGEBRD S H L U ek O HHEE A RERR Gk ST Tl o 12 Sl
ST AL i, A IRGERAD i HIRF OIS R TRE & D RIGE N, RIS EN SO
ARSI ETT o fz 8 T A, -5.18 % 6 SHIETHZ. HICHADT A AT H S ZTEFHERIL
(-73 £ 1.9 %), RELCCHUKSHENL (-2.1 = 16%). MRKUKHEIL (-24 = 1.4%) HRTH
{UP O 4R TH S B AL (4226 + 3.6 %) LHIGHAILEE (+105 £ 0.1 %) Offi#
I L & ADIRGEBHE L AROMBIAN I Z L7 L 2 A, ZIRPHERILRICEVE £ 5h
Zo Fio, BUO SHSHE ST RANEERIA ORI SHRINEh TWB T b &, Ml SOl
FIFIS RO - TWB S LB SDES L. RGN IOERER D & 725 S falErE bt L 4
"5,

2. IFL&IC

IS B TR Z LIS IV SR GETRHC I, 4 (RTERED R 5 (REEEk () &t (=
MELED) OSHND S, 209 BRIk EFe R AE 2d, SRR P S S i
TRHAMOS NS H AR LS (BB SNTE D, BRI A2 B L7 iis
o, JMPHOBET &4 CARGICHRN LIS EABIRE TV S, OB ORED SR LT
Ebh, BERH S HIHRON H A TR DO R SUROREIC BV T 10 kg ZHA
HEROKOWHAHE TN TVS, fikid, 0RO EROMKRS TH S M MO
IS T VS, Bl 25 HEOEN EBTEET B85 BoOISRER ek e LT ¥, ™S,
U5, WS 4 DA TS, TOEENEIE9502%, 0.75%, 421%, 002% TH %, HMlFAN
(RGO S & VS OBIBZNABIETH D, WETOIHMA IS & 3 RRILN
HB0Ep HOZER EORABERICE>T ™S LS oRaH s EHHShTWS. T
T, EEoF+ oAy - Fo 77Ol

BB AL L LR LT Rl i
5 ) sample

ORI ED S (%) 2T S, ¥

b, Fyody - ForTumie 005 (W) =

ISICHUBAR. TTAD SV lERL. %

SIS EW AT AFAD SIS iR R standard
Do PSEKIIC TN D N IS FET BT LGN, KLETHLHATIE—
RIS S ICHO RIS L ET B, 20T, RO THES ¥ 5 i, RiY CR) Shligiso

- 1] X1000
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LT E S R T w4 4 O e

HAIZIE 100 Z8A 2 RE CR) SILAMAHES . TP THICARERILELE LTRD
RFCH TR EBRNERRY BT LirSitishiz, 3hbb, OBRFHDICHEGAET 5. @t
PRI & B LU R RN L To R EB A 6N 5. OFROBOAMAHET 5, ORI
HH0E. HAETRZMREYHERIL (-7.3 £ 1.9 %), RENCKHUKEENL (-2.1 £ 1.6%), M8
VUKHBIL(-2.4 £ 1.4%) D 3 MILTH > fee FoPEORRY () ST, B L (+22.6
£ 3.6 %) EHIHMUHIE (+10.5 = 0.1 %) BHTEES s L& ERENORILRTE ORI
it GHTETT o Fofist, W L HARE TR 2 WA WA 6N, HAEOD T PHERILE L fih
D2 ODOMUETHRICHZ MM SN, BARTORIES LiC LTRIONAN SHTL
TR OB IR T, R ERA T 0D, FEl. BRSO A OFLEM» SH L L
T DBERHEE 21T S I ENOT, BT 3.

3. MEEHEAE

TSI O A ORI C S G S SRR E N RO BLE DR R B
R T S LRSI S RPEL T,

BRSO AT Y 10> TiTo7z. $7bb, BEZ 5 mg QAo CUERTNE @ MHiRE
=3:1) Z4minz, 95°CT2RMMAL, SEE 1 HS 20MA, 95°CTIHHMT ST L TR
WA RN A L @k R RMATZOBIC, 65CIChibl LT IM Hifks 3 7 Life 1 ml
A Wil ) 7 WO Tz, S OPREE RISk CHITE i, VAR X R o SV E L,
Wi U Y LR E LT 40 p g & AXTIC W& cA i (vario PYRO cube, ¥y 201 &4
¥a P D IS EL R U BRI AR AR I AL PR AT (IsoPrime
100, ¥4 A0 2+ 3 FLBEH) WAL TR 270, Fv=dy - Fa7
7O R OREIRIN AL & R L

4. BREER

AOPGHERE, FUGTITH IR AOR - RS L, BRR49 mO [Tk LICiifd 5. #ilL
R, IHAERATN, A2EL - PAER, SR ~TLr TR E T OMMMTEET BA%, oI T &g
AL THD | HIH ORI 5 ROBA I E N, T OROMUBINKIHIZTT -7
LT A, 518 %M VSR, CO8TSliEChETHIE LR Gk Baligiao 8" slile
gL,

HAEAD 10040 &2 Sheky () Shilig, ALhEE - Gt s 5 Al & e il
VICFEIET BRILIC AR DI BT LA TES, DI 5, hlERibCORE (5 SLo
WA RIE L AT A FAD S SHERLTWAS, THucH L, dbifii - st oy k)
BLTIX, A FAD SV SHRERTEILE TS A SYSHERTRILARIELTVWSY, cohT
JeSbthsy &bt (k) BaloE 3+ A0 §YSHESRT A, HEhogiuT




5% EHIE3+2.87 %o, Hh » SREANLBELTE+6.36 %o, JHMHMBIEIC 70T SR LEGIE
+9.22 %Y.

BSOS LG L SRS GEEL T D, R LR R R R B i 1 Lok (@ L
ERBCBHUC R T oz, B, BN ORI CERACH B R PR S 1
Lt Rt i L2 5 D RENIR R ST 1T 2 T B, ZOEHE SN PMBF L ERER O
D EMSHIE+2.61 %o, MR () O S¥SHIUT+T A6 %o, Hila)7 0D 57 SHIE+461 W THD,
WINETFTAD S liZR L. TOFRELEE, LHHHL - EEROER (R fLEao
BB ML & D RN R RERAC AV S s R S s Ll & C A IR H s 2 itin
HIECH S & 1= 5 XN ATREMEA SO B LY, ST Bk, AL KA MU s b1 5 &
Nz & LTEERIK DR ETH >z &b, <5 A0 § R LI ADTGEERY 1R At
WS &5 TN ARG . £ AORMBM OB SEHIHC L Lslhal o BRLTE
JeititiE Ry (4 SA MM LAt L B2 5hE,

B THHIHCE TIcEd () BAZRIL Tt #2505 SRR, SRRk
S & CGEREKHELLORY CR) SAOMMSHNHALE LI S5, <73 £ 1.9 %D
S A S N PHEBILFED alfEHE AL L HERE L s, HIRE IS SO A ORI L% L o
SHUSHA T I LRI, AR LD T 5 B SRR RIS UL LRI UL T-55
Yol & A RIS L Pz LAY, A2 LU S BN T2 RURRHE B 5 HHUSHN LA T-5.9 %o 6 fili %, HIAL
KRS SHI L4 T-5.2 %® § {2, & 5ICREHIERT LI LA T-5.5 %0 8 A 5
=

SMEEL DN B RN E D LTHIL A E TE b TN, FRICHKDH S RETH S,
W ix, FRERUERIIC SO THEOMSHICIHE L, L& IEOIEICHSE & 07 H A0 H A
R ESHUIAEP PR TR, ORISR (S ALY, R FIRUIEIL 30 S0 &, Wb BHEA O+
HOHBSTHIE AN AV SN L AR LTVS Y, 1, M TEWERRZImC {0
HUBE TN & b B 458 MO SRT O EAY, HIHRMIEOTI T A R L & D
NS EERDUERD RS ENT VS, FO—F, RN SO — B gk B BT i ek
PMERE T T b RERL TS, SOk Il TN A D it o
WHHIEIM E TRIEL Th e b N2 © Ticns, NIOCmERRO il ot O
HHEOID < IS B PHER PR AR BRI Lo S BRI L fo 2 . IGIYEFRLE LTHREZRV
OTREVES S I, FRFFHAEONRCD ERl0WE LA THES.

LAE, AOIGEM D S L U R A B LIRS IORTER O AR =TI
ERLFEORTREMED L S HEREL T2,

M
ABFRIE JSPS BHIfEE 26242016 OWRAEZIT 6O TE, iz, SRR E LR
IR L DRIt Tl iz, STIClsvELEY.

239



240

BE

D K (2015) 56 3 SRIOKOMMHEGE . MG 3 SETHRN A BRDCP SN PRI i
S 140 RO SR AR 2R 5 U 153-156

2) M. Kawano, M. Tokuda, S. Imazu, T. Minami (2014) Determination of original mine of vermilion collected
from ancient burial mounds in Japan using an improved sulfur isotope analytical method for small
amounts of vermilion. Journal of Applied and Laser Spectroscopy 1. 37-40

3w RE. BB SIRIEE (2008) HAIC I S ERVBLIBET O A 7 RN LT . EEARE
TEREOPIRAE 20 5 4148
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JIBICH T EHCA ) RIRRIEER, 98-99
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Al ROFRERH N 5 B RO ARNC 3513 2 RO EEERE QM HiEk{b: 47:237-243
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3. HiRAOBESRESMRN

(1) BiEEREsHBEE

WHFLEE L L T 5 % O OHE. JEAMIC 2 MO SR > Thh. D,
FERSHRICEM L T D T T I elBdtiONEE EZEKRT 5. &5 -2, Pk
FOMEE ERETSC 5 [ T, fIPEIE D> TVA LS CRALZHEWHHTSH D, #iEE
FUS T <HVCITT Ol 5 TS S BAFET 205, 1HAOREICTT L CEMYT 2R [1vi—R
1 v, A= ATO/R I FELOFARD RO A ThAMilE (A 74 LR N
= ATERA AT A O A ZGFMRIc L O REDT EAFHSMIEATED., ThoDdA X
SEHIESH SHEE THEET ST LARETSH S (Mulhern and Ubelaker2012). iz, /vi—A
HOKEE, BIUAA—ATOFATF LT 2 HMLE. ARBROERE L THATSHS
(Harsanyi 1993, f#l[TIZH 20100, £z, HSMOBIFICIEIET S RO EETIMG, Pl
b LA OREFLIC S B 0RIC de 5 A o o0, (R (7 207 240 2) -Gl (=i )
IR 5N 544 (plexiform bone/laminar bone) & ¥ O TIOIE ., MO MEHERE 25
(Hillier and Bell2007).

FHFREEO R RN L s AR O RIS, P L BEHASRI D B 350 T < TR
THTEIAN G TIEANCE - BlEAE T8 TR MR L U IEO& L - BEEHA T
ECW% (Cuijpers2006, HIIEH 2010, Sawada et al2014), i, Sei rigE CHiED i hE
DD SNTVBEFATH w Eni—RAEOY A X, BRUANKC WS 277 04RO f15
R B LT, NEENEMHH 1,

(2) HEMBREE L LRITEET—2

B O GRIREARITLE . B ICPBH EHROBEIIC DU THRE TV S, b on
Betthydn s, il - KRIEFLEOM R L BhN 5 2 80 (1 2, 6) &, HHRIBVERZN 5§ 0
BELTML: (65 2 alH A, 185 6 : WEB).

ML OLEEE O, AU LB -GS A U3 BN (2010), Sawada et
al (2014), #H (2015) H'5, kb, ZhoWFik, DHF, 9=, £/ DRy Ph, HEVH,
T, FYR, HRF AR, IROF—L2EMR L.

(3) A&

AE A - B ZREIED (2010) OAEIC Lizhi- THIIRIC G L, 8IS 1 20ic B &k L1 .
PG o) B o LT Rt BT 14 & 5 1 BIRLERINTHE (SP1600), Leica) THIBILT, )
K7 LAs— Mo HA LR, BENCIDEBEEO0RER RIS (Imager A1, Zeiss) 2 L 72,
HitE % CMOS /145 (Go-5, Qlmaging) THEHZ L, WITIIEA (2010) & Sawada et al. (2014)
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# AORBHRBEHS & USRLERFORERAAR T RIE

A RN
ADREF A i 36 217230 52086 14735 073 699 325
ADIREE A L 36 2355565 62337 17336 321 699 325
KO A A 2 £ 310328 75605 21081 10104 699 325
ADIRITH B Lol l 236570 26836 14246 1156 606 059
ADIHIH B HRATHE | 4 zi8317 31572 1676.0 1360 606 059
ADiFIH B ok i W 2 1 337957 38337 20351 165.1 606 059
wEH
e Homol3Ha 39 314638 105408 09 8947 69 3z
E R AR HomaO1Fa 54 418468 150998 25245 11899 64 5l
CREN ] HomaO2Fa 55 339316 122282 17343 9943 a0
kOt HomaO4Fa 6 357742 111833 23362 9205 69 a0
LS HomoO5Fs 22 365601 120667 17487 9851 54 35
E RO ‘Homa06Fa 26 490387 229508 23345 13217 54 36
R (BT MacacaO1Fa 12 36154.1 106948 1373 605.3 a1 13
SHEH
UHE (W Leporidae0ZHp L] 10860 5 18955 1685 761 15 [
LUEEE 1) Leporidae02F 13 L1367 46590 1658 Bl 17 1o
A
% () EqOIF 55 414229 237384 13711 5928 39
L
A2 5 (LD SusOiH 28 252045 110433 4637 1665 20 o7
A2y (KD SusO1F " 249329 107584 6807 3868 30 i
EE e o SusO2H 87 196732 71550 6.0 2871 a5 16
EERE- T Sus02F 29 257401 75582 8217 3507 1z 10
ZH¥TH (D CemndzHa 51 190766 62312 4694 1394 26 09
LV (ERED Cens03Ha 30 206186 70482 5035 1729 26 08
=hxTh D Cerns1Fp 38 179652 #8214 5068 2208 3z 14
v M) CervsD3Fp 8 225229 97478 7222 2176 a4 14
BELH AR Caph)1F 32 261401 82693 4858 2080 20 10
i LD Bos04Ha T 432007 146623 5914 2419 15 o7
i (KR BosO2Fa 25 315324 100016 6996 2832 23 08
o CRRHD Bas03Fa 16 280613 108020 7148 3381 26 10
sl
U CFRD VulpesOIM 21 320379 107483 2046 1423 19 05
EEEEE 1] Nycteseutes01p 13 220223 115459 4801 1928 25 L
AR (KD Cank01Fa 26 127802 51879 2082 1633 ar z1
A% () Canis01Ta 65 152914 49160 2133 1310 28 08
% (LR Ursus01Ha 14 26356.1 112064 7185 2064 ai 8
7 (WD UrsusO1Ra 109 296149 115814 9421 A00.1 34 12
B (AR Ursss)1Fa 131 222032 82738 6373 3181 a0 14
e (D Ursus1 Ta 138 221966 BI586 7159 3561 a3 13

n RO AT 2 OMM. OnAc FEOF A 74 XOMM. HA REOF 274 2 MIKB S/ v = ATOEM . H-On 228 (HAVOnAS
100 WATHIEM 1 MEABERIZE D 15% WRL T B L L TRAENOMEITE . WAL 2 WHMRICE D 30N IEL TS E
BE L THE D& HE .



KL AT, WO+ A7+
DKL (OnAr) L= AT OmR]
(HAr) %G LTz &z, &4 AT
FAULEFDONSR—=ATIEDOVT, N

8.0 1

6.0 1 % 1
HEs

NR=ATFOMMOMEA AT+ D 40 | (':u 29)

MHOM TR L T 100 2R C5R# ,J\q;
I(‘I‘Sl FJRZ)

(H-On < ¥ (HAr/OnAr) x 100) 20 |

R L7,
A FHINET T H B Tesh, HERIC XD 0.0

I-fJJ‘J '.HJIE]

H-OnTE (H.Ar / On.Ar x 100)

FRIBIEEORGEE 0T AT S8 @3 AdiRGAbIES LU EBERITAD HOn T
W5, Nelson (1992) (BHEHOA AT Y OUEATELT 167% AL TV T LR

TH D, AHIEIENRME TR OIEREL 30% IS8T 25655 L NS (Mays1998), &
NSEBEIC, PHHAFOM EEOIEEE 15% 50 L 30% L0068 LT, HETO OnAr & HAr
OHEEE RO TR 2.
HERCTHERE A 1 (15% UURE & 058 HHEE T = BORHC $5UF % HIRUBIED IR ((1-0.15) X (1-0.15))
R HERE i 2030% IR & B  HEE = BURHC 350 5 HIEVE RO UL ((1-0.30) < (1-0.30))

) EREER

WUEL A - B & LEEEh B AOGMDLMIEHG 2R 2 10 Lz, BERENERZ VO L L CoNHERE T
HELTED, S5NICHEUBEYS FHINTHS L00, EB50IICE “RA AT+ 2 EikE
T3 MRS SN, DRIICHET 5 R BN b, HEHRIEREDIEAT
kDO L fbhs, PHAICHESA 74 2 EINHIEB S hukv,

EA - BB XU AV B b - SEE OISR 2 Rl s Lz, £, ROT—
28 LICHB LR AD HOn REEE3ICE L, B 1288, FRTALIVI—R
WOl (OnAr, HAr) OHERGHEENS X T HOnm#lE, b o i Ui o | B
AOBMANICINE > T, TS, ABEROIEE U THNS /v AFOmIC B0 T, sdio
flildk FBRT7OHMMORMEEED, MoBfE RiE->Toiz, ARBMICHHEL S —
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