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Tablel. List of charred-carbonaceous samples on the surface of Jomon deep bowls.

# ¥ No. #ife R B2 AR fPEmE APRE M
17MBK02 =5 HiT ) 1 323 ANif] WE>SAY
17MBK03 =53] Hi Y (R ek ANif] 14550

17MWKO03  Ef HiT 39 Wl AR 32 ANif] I 1#5% 6
17MWKO09  Hf T Ll ES2N PN T 14550
17MWK21  Eh Hh ) i 323 ANl kS

17K TDO1 L% g BT affsk NI a5 L 2
17KTDO06 bR Hh g T T ek i IR~ A ER 12
17K TD04 ez rh ] K4 Rk AT JECERAHE D BRER T
17KY01 SR 3] SR EEEN PN If JECER AT D B ER T 4
17KY05 R 1% 0] SR ek i 8T 2
170KD30  ##E%x & MEFB 1 ek ANI] [WEZ3
170KD31  ##FE &% IEFIB 1 323 NI a8

170KD32  ##&5 % MEFB 1 ek W 15~ i b 2 55
170KD10  ##% &% I E32N AT i B

170KD44  #H#E%E &% S 7N axin} 18550
170KD48  ##RE &% JH I ek AT WEES
170KD49 K &%) ST ek A Tf AR L2
170KD16  ##RE &% ANERIE/EN PRk NI WEC3
170KD07  ##RE  wy TR 37N ANI] 58 2
170KD01  ##RE g ek AT IR 6

170KD02  ##FE i Rk NI 8T 2
17SMNO1 TE i 4] T 32N xin] i &6

170KD06  ##FE  #l T 323 AN WEESS
170KD36  #f&E iy T 3723 x| B

170KD37  ffEE Wiy i Rk ANl 145 5D

(LA 2 1937) DigED D LB EXS 2h0ICHALTON, ZORMADTEZTET LT
MEFERLTETEBY, STLRANIEZORNTHEIED SN TETVEINSTH L (%
2, @Y 1986) F 7o, BANZIIEK A [170KD02) L wvs &R No 2 Lize ZOEHR
[170KD02) 2 BIZHHT L L, HoOHEER, THREEFER] o [SMERFIBOBE] (2B
LHEERFRE ST, [17) 3R EZELT (HAZEEHEH S 0 1999). TOKD] 3K
(OKyouDuka) #EHOKLT A L 5725 DT, [02] IZHEFEO %2 TORE % FRILL 726
FThoo
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Table2. The chronology of the Jomon pottery in Hokuriku area (including Ishikawa Prefecture) ,Japan.
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INSHRAWRARHE, ATV VARANRN—F LV EHACTEHZRE»SFR L2, 250y E
FHONTRACBERCE EN S ELAHMPII, REEL 7IVEBTHILEEZTL WV, T2, FEH
BBV, EFTHHEERSMO b L, &9 LARM % BRET<L, 60-70 CLlThmiiL
7ok v P 7L — b ET, 12N HCl, 04N NaOH KBEBIZL AKX EBRE%IT-720 Thbb, 12N
HCLIZ X L8 (60-70 C, 1WgR]) % 5MEI#RDEL72#IC, 0.4N NaOH 2 X 2M# (60-70T, 1
Bef) 25047 ) o WEICHEE LN HCLIZ X 28 (60-70C, 1M %5475, 72721, &
PRRER] - RIS IR L Vo 2L, REOBME - FROBEIIC L CEEEE L, Zhy
AR THE Lok, #E% B0TC) s TiBse/,

BJonmRIAEWREAEF S5mg #E LS (0) CuO (700 ~900mg) & & 12, 9mm ¢ D Vycor
BIZAN, BEIA VICESE LB mtorr FTHRLADOBLICHE LA, COFIFRAEZERFT
FI2BEH 850 CITMMBA T 5 2 & T, KA ZBILRFECOUCEWR L. BN CO2HETA
BT, fEREFE (b.p-195.8T) - ethanol (m.p.-1145TC) - n-pentane (m.p.-129.7C)
EVo BT HVTHRE L, BE%ZDCO: % ZAD Pyrex BIZHTTHAL, —&KIIUTD
77774 PEBICHEL, MO —FRZFEAMAEGHRRMIEELIT ) 200 6 "CHEMEICK TR, 7
7774 M, SMEEHCKERTICL > TAR LE, Thabb, EWMIZENFeD A7
Vycor EICHMMAERTCO 2 HMEL, ZIICCO: D2 HRICHYTAKEH. 2 EALL LT, #
BL7e TOVycorED Tl WRFICE > T650CITMBAT LT, 757 74 MHAERK
END, MBIL6 BB LT, A L2797 74 2 EHOTHEMERZHCCEMHL, Wl
EHDY =47y bR L7,

CDTIT77A4 M=y ey T ba EBEESTETOMEICH L, Bk,
NBS-¥ 2 7@ (SRM-4990, RM-49) 226 MB L7275 774 by =7y &AW, “"CBE
(&, AL RBOC/PCHEZHIZKBIMET 2 2 L TRDo KHMEDHRHR T TR
A (HIR 1 1989) LatH SNz CRTFOMBUIED & HEE SN B HETRZE (Isigma) & & HE
L, RKEVWHOE"CHERDOBRELAMTHBIRA L. 72, HEBENCO.D 6 ClEE MY
ThaL sy —REEHERSHE (Finnigan MAT#8, MAT-252) &> THlIEL, “CH
DR BIRNRFFIEIIFAT/2o BHFNo.170KD44, 170KD48, 170KD02, 170KD06 7 &
ML 724 BB OWTIE, HHEEEMLC, R3TE, &R (1) 2) &, 20FHEE-
7-fli (av.) ZRL7
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| 1000 /L 1000 )
t = — Tln
1 / 5BCa b ”_r’ + §8C,
foll+ | [ \
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727, R RO UC/CH L EREARDO C/CED R= (MC/5C) o/ (MC/1C) .
6 "Cux - AEL BREERD 6 BCHE [%]
A o Libby PO vC OB ER (10 =1n2/5568 [y'])
f o EREAEA O (SRM-4990 Tf = 0.95, RM-49 Tf = 0.7459)
p . EEKEAT ORI (SRM-4990 Tp =19, RM-49 Tp = 25)

AELo 6 sCHEMEILX, RICHEOREIN TS 12DV TITo 72, OREHE, 6 #C
HMEZTHICIE TR CO: ZHO5N LD >72b DT b, FMHD R VEREHI R T A [
AR RORIEL, THFE TITHE SN L8RS RO 6 "CIOTFH L FHiRE (247 =
L1 [%]) 2boTiro7z. F72, KD § #CEMER, HWF 0OKD30-32,36,37,44,48,49 Dl
BB L TIT o 720 ZRUAMOREHIOWTIE, BENIZHSR TV D EHEE V72, SRM-
4990122V Tid, -18.9 £0.1 [%], RM-49122W\Ti-17.4 £ 0.1 [%] TH 5.

3. EXR

Dbk k12 LT, LaRoMMfEeM 25 M o20n T CAHERERE L. 3T, "CHE
RAEBOBEREEEI KT S0100E, KAHO CREPHIZ-ETHII LIROLN
Ho LAL, FHMME - IR 2 EOEBNIE 4w, KEUP CBEITRFN 2 28 21
To ZOMRE, "CHEMNLEROBENEOMIZEE (Fh) 2L 5, TOMBEIX, WF.Liiby
W& o THCHERMEZEATE L SN, BICE#K SN T2 (Arnold and Libby
1949), BEROBEAITH 5 BIAER R AV E BRGS0, 1960 F4812A
> THhHTHAH (Hlzi, Lal and Suess : 1967, A#h: 1966). THHDRFFEICH LDE, 1C
AL BEAO R 2 R TRIEMBEAER X, BIETRIE S vCEREZBEMICIRG (&
E) §5ZENUHEE o TWwd, RFRICBWTE Lz L8 RO CHEMRICOWT
b, BERNOBIELIT-72. ZOBIIIE, 1998 F L SN EMi#R % v 72 (Stuiver et
al. » 1998). B112id, ##H17TMWEKO09 @ C 4104785 + 133 [BP] #BFEMRITKIELcHA%E
FIR L7z RO NEIRIEMBTH L. ZKOMHED ) BPRo b A7 1C ER O ULl % 7R
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B1 CAEROBEREIES
Fig.1 The calibration curve and an example of calibration

L, LTobo»HE (CEROBRE ERIEMBMOBRE LEERBL (02t 02 2T
526N 58%) OWBERT. TNOMELBIEMEE O S, SHEMICEREBAL T L THE
FERERD, 4785 [BP] &, & 3634, 3555, 3540 [cal BC] 2L, REHPAOWR
1$3697, 3677, 3670, 3495, 3467, 3374 [cal BC] 1B Xh b, AHIZBIFHRIFHOBE
RoFLEE, "CEROPIELBIELHERE () W, "CEROBREHEMOMEZ BIE L
7% () OANIRT DL L7z, Thbb, “CHE4785 £133 [BP] #BIELTRONLE
F4RIE, 3697 ()3677, 3670(3634,3555,3540)3495, 3467 ( )3374[cal BCIEFKE T 5,

WEENLCERE, BRELTHOALBERZRICELDL, T2, BREFRIIOVWTIE
K2iZdRL7z.

R3IIH DL AMSHUCEMRIIODVWTADL L, FHMMEOKEEXOERPSHHOI L E ) 248
6200 [BP] 2B 2 ENTE B, ML PHOBERIZH4600 [BP] 745, hlIL BH0ER
&, BRI RIFRHERZSRE L TB DB LIC WS, FRIRABERONEME L HEh3E
MEA Bl REATHOMNEMZ ZET 5L, 3900 [BP] L shs, HELBHOERIIH
2800 [BP] & %5, MR KO THROUEMBOEEH I KEVOBELRI LIZEFRLIZL W
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#3  LEAAERAY O AMSHC R & BIEFA

Table3 AMS radiocarbon ages and calibrated ages of charred-carbonaceous samples on Jomon deep bowls.

# ¥+ No. w C AL 63C* BIEFEM:: Hll5€ code
(BP] (%] (cal BC]
17MBKO02 6206 £ 123 -248 £ 0.1 5305 (5209, 5165, 5144, 5108, 5101, 5089, 5084) 4959 NUTA-6723
17MBKO03 6289 + 101 -248 £ 0.1 5363 (5298) 5207.5176 () 5140,5126 () 5079 NUTA-6675
17MWKO03 4986 + 129 3957 (3768) 3646 NUTA-5879
17MWKO09 4785 £ 133 3697 () 3677.3670 (3634, 3555, 3540) 3495, 3467 () 3374 NUTA-5881
17MWK21 4594 £ 120 3518 (3362) 3260. 3242 () 3100 NUTA-5883
17KTDO1 4636 =237 225+ 0.1 3651 (3488, 3472, 3371) 3020 NUTA-4940
17KTDO06 4387 £ 107 3326 () 3319.3314 () 3229,3172 () 3160. NUTA-4943
3118 () 3109, 3104 (3016, 2978, 2967, 2949, 2934) 2893
17K TD04 4012+ 86 236 0.1 2656 () 2654.2622 () 2607, 2602 (2559, 2536, 2526, 2525, 2495) 2461 NUTA-4942
17KY01 3619 £ 135 2195 () 2171, 2143 (2008, 2003, 1975, 1971, 1961) 1860, NUTA-5649
1844 () 1806, 1804 () 1772
17KY05 3481 £ 110 1939 (1859, 1844, 1771) 1683, 1667 () 1663, 1647 () 1643 NUTA-5483
170KD30 3650 £ 100  -246 0.1 2193 () 2176, 2142 (2027, 1993, 1982) 1883 NUTA-6469
170KD31 3672+ 95 264 =01 2198 () 2161, 2148 (2106, 2104, 2033) 1918 NUTA-6471
170KD32 3664 £ 101 -237 0.1 2197 () 2162, 2146 (2031, 1986, 1985) 1888 NUTA-6470
170KD10 3282 £+ 196 1858 () 1845.1770 (1524) 1386, 1332 () 1322 NUTA-5647
170KD44 (1) 3167 106 -238 +0.1 1523 (1431) 1371, 1357 () 1352, 1341 () 1317 NUTA-6742
170KD44 (2) 3304 £110 -238+0.1 1736 () 1714, 1692 (1601, 1565, 1532) 1487. 1483 () 1446 NUTA-6748
170KD44 (av.) 3235476 238 0.1 1603 () 1555, 1541 (1517) 1428
170KD48 (1) 3021 £196 243 +0.1 1498 () 1468 1464 (1289, 1280, 1262) 995,993 () 974,955 () 944 NUTA-6743
170KD48 (2) 3055+ 114 243 £0.1 1432 (1370. 1358, 1350, 1342, 1317) 1205, NUTA-6746
1205 () 1188, 1181 () 1149, 1144 () 1129
170KD48 (av.) 3038 =114 243 £0.1 1427 () 1416, 1415 (1366, 1364, 1306, 1265, 1265) 1185, 1184 () 1127
170K D49 3095 £ 131 -263 0.1 1515 (1390, 1329, 1323) 1210, 1200 () 1191.1176 () 1165 1140 () 1132 NUTA-6747
170KD16 2838 £ 88 1186 () 1184, 1127 (999) 899 NUTA-5526
170K D07 2790 £ 117 1111 () 1099. 1083 () 1060, 1053 (966, 964. 921) 823 NUTA-5530
170K D01 2622 £ 114 895 () 876.856 () 854, 843 (801) 761.679 () 670,609 () 598 NUTA-5531
170KD02 (1) 2651 + 122 915 (806) 764 NUTA-5532
170KD02 (2) 2688 = 100 966 () 964,921 (828) 795 NUTA-5645
170KD02 (av.) 2670+ 79 899 (820) 796
17SMNO1 2529 £ 99 802 (764) 495.495 () 483.466 () 449. 441 () 425 425 () 413 NUTA-5528
170KD06 (1) 2742 % 250 1258 () 1234.1216 (897) 759,682 () 666,635 () 590,579 () 556 NUTA-5529
170KD06 (2) 2668 £ 167 998 (818) 760,680 () 668,626 () 624,613 () 593,574 () 564 NUTA-5646
170KD06 (av.) 2704 * 150 1004 (831) 787
170KD36 2481 £ 85 242 = 0.1 791 (758, 684, 661,644, 586. 583, 544) 407 NUTA-6472
170KD37 2870297 24301 1211 () 1199, 1192 () 1175, 1173 () 1139, 1132 (1013) 905 NUTA-6473

1) EHEOZR D DL, 247 = 1.1[%]% HI V> TRMAKS IS RO IEIZFE T2,
2) () WO CEROBPIMEABKIEL72MHTH Y, () SHOBMEIZEIEHOMERM %2 RT.
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Fig.2. Calibrated radiocarbon ages of charred-carbonaceous samples on the Jomon deep bowls.
7%, FEHATRLHLVIEMIZH 2500 (BP] THb. 22 THRREMKIE, "CHEMRE 1950 4
Do OWHEAERICE X2 2T, B2 6000 ~ 5000 457, H AR 5000 ~ 4000 F5/7, HMAHK
4000 ~ 3000 4E /T, BEiAA% 3000 ~ 2000 FERTTH 5 &) AER L (FIR D 1959). Th#
HEIHRENDODBE—HIIHEH IR TV LM~ oM ERTH D (F4),
CDE) REROHIERBESMOMREHBEL TAL L, MHEFFIKRELDDDLLDTIE RV,
EToThrmRI N,

OEIKIEERE AL E, HiIZH 5200 ~3400 [cal BC], ##1id#9 3400 ~2400 [cal BC],
%149 2400 ~ 1000 [cal BC], FTHX T TOMMIZF 1000 ~700 [cal BC] &4 b, X512,
IhoEL L [E400MER] LWHBTERAT S L, HiilHid# 7200 ~ 5400 F57, H I
5400 ~ 4400 417, %1134 4400 ~ 3000 4Ei7, BeHliZ# 3000 ~2700 FFEpT & %25 (£5). HERD
XYY DENEZATHRTHADE, #5000 (3000 [cal BCI) (& iaHIH I XM, #4000
4ERT (2000 [cal BC)) Wil B1 G647, 493000 4E6T7 (1000 [cal BC)) & #&MI/\HTH
PR~ RIS T 5, BB, METI Sl o SR OB 2 45 &, #iilizs
1800 4R, vhilid# 1000 4ER, #1349 1400 4E [, BRWIIZ# 300 ER <, #ili S8 F T,
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24 RO R
Tabled. Absolute date of the Jomon period.

FEiREIT kR B LR WAL - I &
(1959) (1987) (1988) (1988)

A 12,000 ~ 10,000 12,000 ~ 10,000

LI 9,000 ~ 6,000 10,000 ~ 6,000 10,000 ~ 7,000 10,000 ~ 7,000

HiT 6,000 ~ 5,000 6.000 ~ 5,000 6,000 ~ 5,000

T 5,000 ~ 4,000 5,000 ~ 4.000 5,000~ 4,000 4,500 ~ 3,500

34! 4,000 ~ 3.000 4,000 ~ 3.000 4,000 ~ 3,000 3500 ~ 3,000

Hife 4 3,000 ~ 2,000 3,000~ 2,300 3,000 ~ 2,000 3,000 ~ 2,300

£5 AN DR COM AL
Table5. Absolute dating of the Jomon period in Ishikawa Prefecture.

Bl AMSHCHAL (hRAEO k) BALAEA QR BUAE 5 O FARAC
(BP] [cal BC] KRl
HiT 3 #7 6200 ~ 4600  (1600) #75200~ 3400  (1800) #9 7200 ~ 5400
T #4600~ 3900  ( 700) #J 3400 ~ 2400  (1000) #J 5400 ~ 4400
%44 #7 3900 ~2800  (1100) #72400 ~ 1000  (1400) #9 4400 ~ 3000
e 41 #92800 ~2500  ( 300) #1000~ 700 ( 300) #J 3000 ~ 2700
#4500 4EMH & %2 B o

LA Ladss, Bl #mEd EFTHOT D RAKOMNEHED LIZBERLZLOTHS
720, SHMNEBIPRZ 2 LICL-T, BhoM@mrBons I e HHIlTEESND, 5,
AN TR AR O Rif 2 @8 T, BB TdllE o 72 frhbh
Twiv, ZO7:OR P LHiHORE R B X UK & o/ ERifl o R, 22 ) AEELZLOICR -
TLE->Tb, TRHOBEROIEHLZFRERD L ZENGHOBED—D2TH Y, EHOKN
Ao THRELZVWEEZ TV S,

4., BHYIZ

»H B —HOREYRT CHEMRIE, TOLBURDHEHRMMNOS B —HTH D WERLZZLD
MRXOLBAMEH SN ST EBRTHY, 2055 - HERETIEOREENETHL. L
72h 5T, AMSHCHEHD S LA OFAFIIHICHT 2821551213, 8BS OWEMAILE
b Fio, WEPISEELZ DO LRAEFERMEDOSS, TS 400FETNDE L V) reser-



voir effect #ERE L 2T MIZ % 5% BELEEODDTHZ1MBENTH B2k, 6 *CHEIL
HETHIENTE D, MOFMBHHOREE LR THCER, 6 "CEE BITKE B BARI,
WEDHFILL 2SO THLWRMENDH ), LHUXOFERMMEEHL L9 & T 2BIEBNL
TEARE ROV ZORMOH Y, TR ORRE - COMELNE L BB 2720101,
—OOEHFHRZOVCTHE» ST OWER & £FET HLELDH D,

L L7%ans, BEMBEE LTAMS'CHERIEZ ERT 212H 72> THUIRTRAEDP LWE T
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We measured 25 charred-carbonaceous samples remained on the surface of deep bowls made
in the Jomon period. The purpose of this study is to clarify radiocarbon ages and the calibrated
ages of the Early, Middle, Late and Final Jomon stages in Ishikawa Prefecture. The samples
were scraped from the fragments of the deep bowls whose ceramic group were well known by
archaeological study.

The powdery carbon samples were treated with HCl and NaOH solutions. Combustion at
850 C with CuO changed the prepared sample into CO: gas. After purification in a vacuum glass
line, the CO: was reduced to graphite with H: and Fe as catalyst at 650 C in a sealed glass tube.
"“C concentration of the graphite target was measured by AMS (Accelerator Mass
Spectrometry) with the Tandetron at Nagoya University. Isotopic fractionation was corrected by
the 6 ®C value measured with Finnigan MAT-252 mass spectrometer. Radiocarbon age sub-
tracted from 1950 sometimes substitutes for calendar age, but it is not strictly true. Radiocarbon
age should be converted to calendar year with the ‘calibration curve' : an empirical equation
established by radiocarbon dating of tree-ring samples whose calendar age were known.

In comparison of the Jomon culture with some other prehistoric culture in the world, it is
required to indicate calendar age during which the Jomon pottery had been used. In this study,
we reported the calibrated radiocarbon ages of the Jomon pottery. The result of calibrated
radiocarbon ages shows about the Jomon period in Ishikawa Prefecture that the early stage is
roughly from 5200 to 3400 [cal BC], the middle is 3400-2400 [cal BC] , the late is 2400-1000 [cal
BC] and the final is 1000-700 [cal BC] .





