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LRMAFAMETTHEN—2TH 2 MFMEHRE (MC) 2FHT 2, "CRREDLERAKTH 2 2CB LIV
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201D MCEMRBEETIEELEFOFTTH THRAICHHAIN T 5,

MCERBEDEIC L 2 BBDFERIETIE, REZEUEY, Thbb, RESK/ EL & ofEYE
K, FdLORRSLTE@RAHE LRI, 8 A0E, BlbaZa EXMEONRE LS, LL,
BEHBHRICRERICOI > THLNTWHE, BWEESRILHICIE, TnorEEING L
2o TW R RFEICN 2 T, EMEBICRIKSLH T KIS & > THOBFT 2 Lk S N TORZEEN R
% b EBMATE L TW AR Y S5, 22T, HICEWEE L LT 2R ERe R %
WB UCHERBIETIE, —ikic, #H2rLWELZTRIEDH 2 7 IVKREBR 7 I VB OB Ty )
KBRS FIVE LS % bk L TERBIE > ITHN TS (K 1 1976),

AT, ESCHERELD b I AT L0 L S T 3B RERREF T, WHELD
FHiH 5 20~80cm DR E 2 & FHR S N7 LEROBETITAT7E L Tz fbihs L CERERD SR
ENFAREIZDONT, 7IVKREEAIREECHEBRELLH &, KEMLF M) 7 2KERTHBEI NG 7
VB EMHBEEWTH B RESICHITTHCERMEZ T 72, 7 I VEE L S D CERIEZ A
HICHET 3 L3kic, ERFREREBEBOREL LKL 72, 72, "CHERBEN 2HDHRFARIC
B2 7 I VB RAGEBIE TR Z 52 TREMED D 5 REFRMARDE RSN DIEE %, RFALEFRLIAKLL
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&R HWT, REBCHERENARRERRILWICOWT, ZRL0WEL LMHENS 7 I VBRI,
RS RA BARD S L THEBRS 27 2V EBBICZ T, B> 58 L TRIBIFEAORZ 2
T IVBOUEENSTRES D BT ERETL 72,

B, LEREHEY SEBRAEIC L D MHEI NG 7IVRERE, 7 I VERST VLY MHEREMT
HHHEMARE 2 — I L TT - EBFEREZTRTZ &6 T2 (Campbell ef al !
1967, =& : 1971, Matthews @ 1984), & 513, 7IWKRERIZDOW T, M“CHEMMPE I8 L 725003
FiEE E ETARE L Tk wics, 7NUVREBOBITIZARRTIIIT> Tk,

2. EREHS L UERBERE
AT 72 Bk, IS BB ER A B R FTE T 2 B SRIF CRIR S BT H S (RN
FEBERALW | 1980), BHRIL, BEN AL S 2% A L THET 2 AN FAIVAL B0 R
BT 5 (M 1), B, BEROBEEHBOIE RT3 PLBICES XL, L@y - Tih
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LBROWFIIA AL EDFBREBET 5 LD 1. A charcoal sample was collected from the

THY, Ry A EETER*BIKE horizon CH.

FTHBRIAE S 2FHDRRLAAD B W ITEYD

B2 0B L TR-72IDEEL LN S, AMTRAREICAEL Tz, FoaxLBbn
Lt E TE B7213% CHID B TRT 24T - 72,

3. KB

TEORBAR L7 I VBB T 2 HHEIIEARET SN T 5, R CISMED HBH) Bl 7
KRR RE 25 & L 72T, Campbell ef al (1967), AT » (1978), Matthews

(1984), B L UHEPN - KB (1989) DFHEEMAELE THmE(LL 2 HETT7 v BOME 21T
2o 2HIZ, BHEBRKETA Y P—7THRELYI—CHRBEINTWE I VT |} vV IEBE RS
2 & B HCERRBENT2DIZ, 7 3 VERIIEZP TINALE S NERORFICTEZ bl LTI
HEEZTT,

NaOH K& 2 A7z diHidic £ 0, KRER 26 7 3 VB L MHBREAY TH 2 BR O FiEs % B
DH L7z, ZDFIRZE 3ICTRT, KREM 1 g2 B I VAD/NFIZHE, 2 1RENOHCI 22
T85C T 1RefMEAL, 7/VREERRERIE % & 2 VEMRIRE L 720 IRICERBAKTRBEL 72H &, 0.5 %
NaOH K& % 150mlinz, &~ b 7'v— b % W TH 8 BEf85°C IomEA L ¢, EHBGBOHMBE 2B
2. HWIRICWZ 72H LB A B A oL, BRI I3H72120. 58 % NaOH 7Ki& ik 100 ml % i
2K 8 BEfHI85°C ITHNEA L T 7 3 Y EEDEINA MR DB L 72, T ERIES 14EME DR L, MHiERI
E1LECRTRISMZAbY, TED7 I v EHE (SH-1~SH-7) & L7,

7 I VEBOMBEEL Z 0%k 3 AT 22N, 7 I VEROMHBIZIRABRICIIR I ko2, 22T,
BERHO—H ) 77 2) 248, 1.28% NaOH KA % 300 ml N 2 TH 1085 85°C (=i
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Fig.3 Chemical procedure of separating humic-acid and residual solid-carbon components from charcoal.
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BOLHE L 72, TN E JEEN KT L, HBERO G £1 EFEEN.LOKRED LA E

" s 7 RO & 7 3 BB
W) 7 3 Y BOENBAEAT 5 T £ b Lz, £

2T, 7IVEBORWNEKZ T, B BRI Tablel Extraction number and sample
number of humic-acid component

KBAKIZL 2 ¥ENE, 1.2EHHClI % 300mlinz T extracted from charcoal collected
INEVLEE 54T 72, = ORI 2 AT 724 &, 3 at the earth-oven site No. 1.

BAKTHEL 100C TR L 720 kIS, 8k L 2B %
XA Loy 72T ZAEITAN, Fomtorr DEZEE ICHER
L T%T L@J Y) ’ % ﬂ % SOOQC C:jjl]éﬂh‘« L (%é‘:b‘%{b L 7:0 Extraction No. Amt O(f ?)ISN HeoH Sample No. of humic acid
29 LTEL N R IZOWT, BC/CHes L urC
FROMEEAT > 72,

1 150 SH-1

7 I VERDIRE 572 NaOH /KigH» &, 7 I VEEH IR 2 100 SH-2
ORI L CEL 72, 0 IRIERE (1280%) % pH 21 3 100 SH-2
PUTIC% L) cBBBMLT7 I BRI, 4 100 SH-3
—BEMEL b, LBAWEE LR ESEEL, S5 . - Siea
2, w058 (100mlE G, 2500rpm, 1 ERRE) (2 & 6 100 SH-4
DL HIEM A REL 72, ArBEL Z-3RER AL IC 138 7 100 SH-4
WA 2 5ICNZ T, 7 3 VBBV % 7 8 100 SH- 4
7z (Z0FERRIL, NaOHKEMH» 57 3 VB % Ll 9 100 SH-5
ELCTEMT 2BRICIZEICITo72)0 & 512, T 10 100 SH-5
BoK50ml # Nz T &R, @ Lo L B2 T, 1 100 SH-5
B % B L 72, ThIRI20. 585 0 NaOH /kig i 10 12 100 SH-6
ml 22 T7 I VEBEEEHRL, ZOoME21T-> TERZ 13 100 SH-7
BULL 720 Z0#fE® 2 EAT- T 7 3~ EE% SELICIER 14 100 SH-7

LCEIRL, #EOEDEICE > 2B (NaOH K&k

257 I VBB, FBAWMAENLL 72 ZICBALZKRTH 2) 13Tz, kic NaOH K
EIIS, pHAT LT IS 2 2RICIRIERE 2 BRIEINZ ¢, BE7 I VEBELBS ¥, BOoEIc LY
W& ENLL, 6#HzEHCI%50mlinz T85C T 3 W& L 72, vhiliy % & 05 Bl & 1) EUX
L, SHICEFEKRELSOMINNZ TELTHEL, ZOIEL 2 EfT-> CRBZ %Ki LD b, BRIL T
R RIS % FRFE S 72, RHEEFEE S 5 ICFRIRNTL00C THIRL 72, 8 L CERW E 2727
IVERNERII13~65mEg Th 72 (K 3). NaOHAKEMIC & 57 I > B0 HliHH 5 13— 8 BpRE &
L7cds, EBE LIS ) ORELSH 72726, HMHERE 7 3 EBOWEICIZE » ZAEBEIZ R o N

2N

7 I VEBO—EE BC/PCHOBIED2HIZTEL, “CHERRENT2DICHEN 254 Ly 7 25T

— 63 —



ZFIZ AN T mtorr DEZEEICHER L, #FH LW - T5000C T2 BERHMEAL T7 3 VB RILL 220 5
fEDBEICEWT7 I VEEDERIZ, 7 I EOMBIEFITIKS TI2IT0%Ic—ENEIE TR L 72
(F3)o WoT, INHN7 I EEITHBIEF IS TIZIZHE L ERILEDD» LR D LHEE N
b, Fz, RILEZ#Z 27 IVEORETAEEBLZKROBICL TRIEL 72, SH-1 & SH-4 (%(3)
DRACIRAZ 2 727 3 VB 2N FN10mg fRESHL, 28 oifba b (Co0,) &R, B
274 HRTIOCITMBAL T7 I VEBPDOREEZ TNTCO, FRICER T2, T CO, 7 2 & 4KFE A
BEHDERICEAL, TADENAMET H2HBICL Y RFEEL KDL, Z0#HER, SH-1, SH-4
RACLIEBHD 7 I VEBORREFRIZTB% B L U2% LB 5Nz, U EDRERY S, RILEN7 3>
BenRFEHFEE L L TSH-1TI355%, SH-4 TI356% &, (ZIZTRA LEIRLNL, Z0ELL L,
7 IV LTI E L ARILAMYBLN T2 EIREE NS, —7F, N - K (1989) 2
HEBICEEINE 7 I VEBEOENCEWT, 1EBBLU2EHBICHEBEIN7 IVBORRERE
EENEN25.8%BLUIT.1% 7w V&Y, L2 AEWCRLZ 2B TV, ZOERIZON
T, L7727 3 BICAMMBA L 72D RFEFEVENEZRL I LHSIZEZ T b,
—7, LA OFE RGO IIIRDERICAT - 72, FIRHE, KEiIck > THEL 2B 2EY vy
THBR IR EBOWI L, KNKRoLTT2ABEHACTE > BICL ) RILHEZTEL TS
CHIN Bl 72, LA LEULE 1172, LHEZBRT 2WRARE - 2fIERIEHOERIZ11.5~
91.9mg L BHBH THUn o7 (F4d) 72, LLTORICL T7 3 VB BRORES 2 EIRL 72,
0.58F» HCl # 30mlfinz T85°C T 1 WefIALER 72 &, FKBEKTUEHL, 0.58% NaOH % 50ml
Nz T85C TORFMMEAL T7 I vEamb L7z, BII S BBEZELLNT, 7IVED
NaOH KEHIC & 233 LT 720 & THh B, ZDKkIE, EROKRNBELERICL T, B
DRWGE7 I VBERINL 72, BIE N KBS BLU07 I VBOBERIZZNEFN 1mg LITF~12.4
mg (F4) BLU3.0~17.6mg (R5) Tholz, 727 I VBICOWTRILLERTH &, ZNE
BII#MT0% 2P L7z (1.7~12.3mg),

DiEotgic L TS Lz kil B & URILAFE X 727 3 VERICOW T, BC/MPC B L HCHEAR
HE 2T - 72,

3. 2. RFEERMLAKLONE

—MRIZ, REZEFEMARLIERR TERSI NS 0PCopp HTERDLEN S,

0%Cpps (%0) = [(1*C/*2C)sam/ (**C/**C) pps— 1] X 1000 (1)

ZZT (BC/*C)eam, (BC/*2C)ppsid, ZNFTNHEE L VIEHRWEIZOWTHBC/*CHTH %,
0B Crps TENRFEIZRDKEIC L TIT - 72, #0.5mg DR 7 I Btk % 100 mg DEe{L$R (CuO)
LRAL, N a—h T ZFICAN THE mtorr DEZEICHER L 72h EH LY, #1% 750C T2
BRRINE L T CO, & 212 Z5#s | 72 (Minagawa ef al. : 1984, 4bJI| : 1987, 1EMA - A#k 0 1989), =D
CO, 7 2 &0l (MIRER, FIATAZ) 2HCTERL 2%, &EBERFEKEREMIERFO MAT



-250%4 77 2 B &4y #rit (Finnigan Mat #81) % F\» T 0" Copp fEZ HI%E L 72, 0"*Crps ENRIFE R (T
#£0.1%.TH 5,
3. 3. TmE#RE WS MCEMRRE

HCHERBIZEIL, bT2EIY 77 20BEBRDKFICONT, BEBR¥ETA VY F—7T#HBétr 2
—IZHREBEINTVE YT | v Y IEBERINET 2 A TUT- 22, BRRORFLEOMEKE 2 E
BETININEETREAEL, RAWEFEHOEMEEL AV TER3 mm, EEH2 mma-L o
MIBEL TaFHcAWS s —7y b &Lz, 2BRAFICAEL LRI TRINERLI I ) 75
LLUT LR N0 - 7238 T, #20mg DBREIBETEZE 2 mmD-2L v F 2{Fs TEE
2RELC LI

KEESIN TR (P - Fdk 01983, 1988), “CHERBEICHEWT, 2> T+ vt

TIIERD SRR EE I AN T, ERSTEHCHINIRBEDEIBEFD—RBRETTS, ¥6F7
FRFETHOLNEWFERE TRIETE, SHICHERMIE Y, Tabby T ootz Av
28, HEFELVHLVWRARBHTOWTE, T2 2 ~5 mgOBEEREZLANT, 3~ 4BRMOAIE
T, YCEMRI L0FEDRIFELRZ (one sigma) TRIETE L, b o EHWERDEK TIZ, “CHEME
ICEDCRETRREIC L D EIERBREIIREC X b,

Z 7 b u raHETIE, ERBEMOZERYE & RMAKL L IOV THC/CCHAPRHIEEI NS, 2
T, BROUCRBEIRATEREI NS MC(13) HTELS NS,

d1C(13) (%o) =[(**C/**C) sam/ (*C/**C) sta—1] X 1000 (2)

ZZT (MC/BC)sam, (MC/3C)stald, FNEFNHAK B L CIEER,YWE A UC/PCTH B, F 72—k
12, ENEFNDORFHRL TIERFRAKDE RS LD BC/2CHEB L HC/BC I (F 72131C/1%C
) R > TWBZ EMMLNT WS RE:1976), Z D%hRIZ, 0%Corps [HAT—25%, DIRARRY 7
REDE %2 BEL T, KD 0Crpp L —25%0 ENEFAVWTHIET 2ESHWRE L > T3, T
ThbLEEFHSREZMEL 2 CIBEIL, oMC(3)HEB L U 0CrppfEZ AT

AHC(OOO) :(5\“(:(13) = (25+613CPDB) X (é‘“C(lB) /1000+ 1 ) (3)
THEz26Nn%, ZHOACEZHAWT, &0 “CERIR

TEz2 b5 (K# 1976, HFT-H3H 1 1988) ZZ TTip i3 HUCOEBEATH B, AR TIE, F4
RIEDRRHZ DWW T 6B3Crpp EZBIE L 72D T, FMYEDFHHEICHEL TZO)B L U@RIchiE-> CHE
SRR EMIEL 72, L L, ZOMWIEIC L 2FMENEIIZ/NEC, BIUEAKENLDTLHIE
AT Ao HEICHNTERELL0FE Lo 2B E LW,

HC MR & L TE5704 & 72, FRBEMOREWHE & L T, KREE / X D1840~1860F N4
B BB 2K 22 (A - ddk D 1988), 1aktd 72 ) oRlEREEIS, 12T 4R TH -
2o B, BELL T 1IEERZE (one sigma) 2FKb L7,
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4, BREBLUER
4, 1. 73 vERORAEIC B B RERMADE B HIRhER

HCHEMRRMEIZH S N B ROV T, W ALFARIRIC & ) RRFRR 21T A, RERMED
HESNGRKECEAEENZEREZBERTE L VEORMBELSUDI L% D (R 1976),
ORI, £ T FarairEtE Be L “CERRIE T, FRINLRRD SBCopplBEZRIET 5
ZEIZEN@BLVWRERAWTHIETE S, L2L, SPCoppfEDHICHIETE S LIZRL L WD
T, AROREBRETHOERSHITERTE 2RI/ IWHILEE L\,

ARITEY B KRR DOBE, 7 3 VB B0 RBS IC5HEE Nz 0LFERIEIC L 5T
B O BT IE, BEULERIZIZIZI00%TH D BERSIIZIENEEZ 55, - T, FRAEICES £
TORKFAUBRECTERBIHNHIFZ 2 THEEL D 2 DIZRICABENATH 5, B - HEIC L 2 BLEE
R ZTBIRE R AR THEA LB FETRILT 2854, BRESHIIERTEZRICNEVWELFE
HIdBEICHE L Tw5 (Nakamura et al. 1 1985), T4 b b, HESHNDKE SIIAKRFDRIGLIED
B2 T 0B3Crps # I T BT L - THEFE 1172, Nakamura ef al (1985) 12 &3, KEDEE,
FRACAIR DR T D 03 Crpp ENZEIF 0.01£0.04%,0 & 7 1), WEIFHREMEANT—EKL 72,

KED MBS N7 2 VEIL, ZOHMBIERF K S T RIVAE DB CERIHT0%ICITIT—E
DEIETED L7ze L L7 3 2B 0%Crpp fEIZ RAMBENRIR TIT L A E BT (£3), Kb
WIRETD §3Crpp MED T N OMEIMED FLIEIZ0.29%0 TH - 720 F 72, TED 6 ¥Crpp ENT MO
Ki20.5%0 TH 55, 2CrpaET0.5%0 DT IUIFRIETIZ 8 ERENTNICHETLILINTH,
TN ERBZEEERNDBREICHNTT 2 L& 0, o T7 I Y BERORILEIC BT 2 H &S5,
YCHERBIEICE » TEMTEDRICT/NZWEIHL 2 E L 572,

4, 2. KE»PLBLNZT7 I VEEB X URES D 0'°Crps & “CHEME

KRk I I N7z 7 3 VBB & I BRBY TH 2 RS D 8°Copp B L W CHEMfEE FK 2,
3BLUM4LITRT,

7 3B 6VCoppfEICDOWTIE, 7 I VEEDHIIRRFICHT 2KF ML L URILBRIEORIER T
TN, M4 ITREN BRI, RIVAERRTN 7 3 2D 0BCops fBIZ, £ DT X2 dh B H*
7 3 CEEOMBIER & 2512 —26.7%0 20 6 —26.2% ~NEMOMEE Z R L 72, HT50.5%. 0TI
H B, 6V Copp EN/INE VT I VA 5 6 PCrpp TENKRE VT I VEEN LRSI S N2 F 2 R T
5, ZOBEIE, KRICEFEENTW27 I VEBEORIE, (b¥F, H50IHENHS 70 &ITKET
EEZ N5, —RICEFESIE L & OWEIGBRSLERIG T, B UITRDRAE % KT 5
L, BEDVNZWENAENDIT ) HEREDRECHICHNT, B2 EFLREEIFNEEN TS

(Hoefs : 1973, Rtk : 1981), 6"*Cpps NDEE (VR) 225 b2 281, 05Copp HN/NE W7 I U
12 0% Crpp ENKRE VT I VERICHARTBC/?CHAVNE Vv, T bbREZENFEMEMBZEZ RS &, H
BOKEWBCOEFRIMICHTERZEE L VDL wDTH 2D, FIFFRICEBITE 7 I v EoEIL



*2

SN0, 1 DARB A & B E 1172 RAVMER % D R 53 D 0P Cros, “CHM, B L ERBIE 2 — FHS

Table 2 Values of 6"*Cppg and *C age for the pyrolyzed solid-carbon component separated from charcoal
collected at the earth-oven site No. 1.

Sample 0**Cros 1C age Measurement

number code number
(%) (yBP.)*

CH-1 —26.5 95604120 NUTA-774

CH-1 9180+140 —857

CH-1 9290+140 -858
Average : 9340+ 80

%  MC half life of 5570 years was used; 0 y.B.P. =A.D.

fractionation.

#£3 EAEBORRY LB E 27
i, RILEZN7 2 v EBHOVCEN, B L UFERE

1950

EI— FES

, and corrected for carbon isotopic

DUBBORRER, ST I VEEORICAEFIZOER & 0°Crps

Table 3 Weights of humic acid extracted from charcoal collected at the earth-oven site No. 1, weights and
d%Cppp values of a part of the extracted humic acid before and pyrolysis, and *C ages of humic

acid after pyrolysis.

Sample Total before pyrolysis after pyrolysis 14C age of Code
number weight weight 0"%Cpps weight 63Cppp pyrolyzed number
humic acid of meas
(mg) (mg) (%o) (mg) ( %o ) (yBP.) *
SH-1 57.3 44.5 —26.7 31.5(71%) —26.3 9300160 NUTA-832
SH-2 13.0 8.9 —26.6 .5(73%) —26.4 9190+170 -833
SH-3 26.5 17.6 —26.3 12.6(72%) —26.8 9300150 -834
SH-4 65.4 48.0 —26.8 32.8(68%) —27.0 9460+130 -830
SH-5 32.0 21.4 —26.4 14.8(69%) =263 9340+170 =835
SH-6 39.4 27.1 —26.4 18.3(68%) —26.8 92104150 -831
SH-7 38.7 27.3 —26.2 19.9(73%) —26.0 92704150 -845
Average: —26.49 —26.51 9290+ 70

%) 'C half life of 5570 years was used ; 0 y.B.P. = A.D.

fractionation.

1950, and corrected for carbon isotopic



I2BWT, BCrppfEN/NE VT I VEENIT @

5%, SBCrpefENKEWT I ERE D FEIC f, 101~ o | B
RS 77 0013 EEROME BEMRIE 5 0 ;& 1 + o
P OHNT v, 41k, FfRLBRICET R . - % % % % % % # .

RARSBNZDWT, R BnELE  F of -

biLd, BAERC51F2 THENT7 3 VB i

BRI 0°Crog AT AL ~26.09%, TH 2;_ i i
D, KD 6¥Copa fETH 5 —26.5%, & E < Zg : . . R ‘

—®lR, #-C, Apbmtisnery & F S "8 x
DEakE LT, OKRESOSRIE S F 5\ 2
WHRENILNEELTRCTHS I, B e e
RACALERRT1% D ¢ Cppp BN T 1LIZ—5E D Sample Number

R E O B I30.29%, & 135 N7z, FE- B B RIUAEAIOT S VB B R

kN7 I E, A RGO RS

b 2 2 N 13
T RACREE R D7 I > B D 6 Cops fl Fig.4 Comparison of C ages and ¢2Cpps values

1340.29%, DE/BETHWIZ—EL TWa & between solid-carbon and humic-acid compo-
nents extracted from charcoal collected at
BRb, 72, THORKIEIZ0.5%, 12§ & earth-oven remains. Closed circle : humic acid
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Table 4 Weights of charred deposits collected from pottery fragments, and weights, ¢'*Cpps values and
14C ages of solid-carbon component separated from the charred deposits.

Sample Weight of Weight of 63Crpp 14C age Code
name charred solid-carbon Number of
deposits component measurement
(mg ) (mg) ( %o ) (y.B.P.)* (NUTA-)
295 12.2 3.6 —25.6 100504160 -802
196 11..5 <1 —25.7 95404450 -852
178 91.9 12.4 —~25.5 90904100 -801
285 41.1 1.4 ~925.7 86704300 -853
B-6 26.0 1.6 —25.7 9150+710** -842
50 34.3 <1 —25.9 54604190 -851
D-9 22.6 5.0 —26.1 5140+ 320 -854

%) MC half life of 5570 years was used ; 0 y.B.P. = A . D. 1950, and corrected for carbon isotopic fractiona-
tion.
* %) uncorrected for carbon isotopic fractionation.
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Table5 Weights of humic acid extracted from charred deposits on pottery fragments, and weights, 6
Cpps values and "C ages of humic acid after pyrolysis.

Sample Weight of humic Weight of humic 63Cpps 14C age Code
name acid before acid after number of
pyrolysis pyrolysis measurement
(mg) (mg) ( %o ) (y.B.P)* (NUTA-)
295 - - -
196 8.0 6.4(80%) —26.2 95304210 -847
178 — 4.2 —26.0 89804110 -841
285 16.3 11.7(72%) =254 9010+150 -848
B-6 5.5 3.4(62%) —25.0 84604160 -849
50 17.6 12.3(70%) =259 54504130 -846
D-9 3.0 1.7(57%) =257 43304130 -850

%) MC half life of 5570 years was used ; 0 y.B.P. = A.D. 1950, and corrected for carbon isotopic fractiona-
tion.
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Comparison of *C Ages by Accelerator Mass Spectrometry between Solid-carbon and

Humic-acid Ingredients from Charcoal Remains Collected at Moroka Site, Gifu Prefecture

Toshio NAKAMURAY and Hideaki INAHANA?

1) Radioisotope Center, Nagoya University, Chikusa, Nagoya 464-01, JAPAN
2) Investigation Group of Moroka Site (Present : Kokubu City Board of Education), Kokubu-
cho, Kishiro-gun, Gifu Prefecture 509-41, JAPAN

Humic-acid and solid-carbon ingredients were separated by using NaOH solutions
from charred deposits attached on seven pottery fragments and from charcoal collected at
earth-oven remains, which were found during the excavation in 1988 at the Moroka site in
Sakauchi-mura, Ibi-gun, Gifu Prefecture. Radiocarbon ages of these carbonaceous ingredients
were measured by using a Tandetron accelerator mass spectrometer at Radioisotope Center,
Nagoya University, and stable-isotope ratios of carbon (8'*Cppp) by using a MAT-250 mass
spectrometer.

The following results have been obtained.

(1) In the preparation process for *C dating with a Tandetron spectrometer, humic acid was
pyrolyzed by sealing in a pyrex ampoule under vacuum and heating at 500°C for 2 hours. The
humic acid samples, decreased to about 709 in weigt through the pyrolysis, showed no significant
change in 6'*Cppg before and after the pyrolysis.

(2) Humic acid, extracted 14 times repeatedly from charcoal remains, was grouped into seven
samples. ¢**Cppp values for the unpyrolyzed humic-acid samples increased slightly (ca. 0.5 %,)
with the order of the extraction. However, the average value of them agreed with the ¢*Cppp
value for the solid-carbon component. 'C ages for the humic-acid samples,almost constant
independent of the order of the extraction, agreed well with that of the solid-carbon component.
(3) 6BCppp values for humic-acid fractions from charred deposits on pottery fragments agreed
well with those of solid-carbon fractions. 'C ages for both fractions agreed within the measure-
ment errors except for one sample (D-9).

(4) In general, plant remains obtained from sediments may contain two components of humic
acid with #C ages relevant to their sources;one was produced autochthonously by self-

decomposition of the remains, and the other was adsorbed allochthonous one which had been



brought from other organic materials in the sediments. A possibility of the existence of the
latter humic-acid component was shown for only one charred-deposit sample out of six samples
from pottery fragments ; the *C age of humic acid was younger by 810 years than that of solid
carbon for sample D-9.

(5) 'C ages for seven pottery fragments were consistent with chronological results obtained by
typological studies of the fragments.

(6) It is clearly shown that the age of a pottery can be measured with accelerator mass

spectrometry by using only a small amount of charred deposits on the pottery.
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