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High precision dating of wooden structures of the late to final Jomon periods
excavated from the Terano-higashi site, Tochigi, Japan
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Abstract The Terano-higashi site is one of the most important wetland sites of the late to final Jomon periods in
the Kanto plain, central Japan. The total 15 wooden structures excavated from a valley at this site clearly showed
the characteristic utilization of lowland, water, timber, and vegetable food resources during these periods. We
did an AMS radiocarbon dating of the seven wooden structures and tried a "“C wiggle matching for a timber of
a wooden structure, SX-048, to obtain a more refined chronology. According to the radiocarbon dating, these
wooden structures were classified into four groups: ca. 4500-4200 cal BP (earliest to early phases of the late
Jomon period) of SX-077, 3600-3300 cal BP (late to final phases of the late Jomon period) of SX-074 and SX-
046, ca. 3300-2900 cal BP (early to late phases of the final Jomon period) of SX-075, SX-041, and SX-048, and
ca. 2900-2700 cal BP (middle phase of the final Jomon period) of SX-043. The wiggle matching indicated that
SX-048 was constructed a little after 3100 or 3075 cal BP, coinciding with the Obora BC (Angyo 3b) type phase
of the final Jomon period. At the Terano-higashi site, characteritically for these periods, timbers with large diam-
eters were used for large wooden structures such as $X-048, and we could reaffirm that such timber usage char-
acterized the lowland use during the early phase of the final Jomon period in the Kanto plain.
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Fig. 1 Location of the Terano-higashi site and contemporaneous sites (left. 1: Terano-higashi site, 2: Jyuno-deitanso site, 3:
Akayama-jinya-ato site, 4: Shimo-yakebe site) and distribution of lowland structures at the Terano-higashi site (right) (modified

from Tochigi Prefecture Cultural Promotion Agency, 1998).
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Table 1 Chronology of Jomon pottery excavated from the
Terano-higashi site during the late and final Jomon periods,
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Table 2 Results of radiocarbon dating of wooden structures excavated from the Terano-higashi site
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Fig. 2 Classification of the wooden structures excavated from the Terano-higashi site (modified from Tochigi Prefecture Cul-
tural Promotion Agency, 1998).
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Fig. 3 Wooden structures analyzed by radiocarbon dating (SX-077, SX-048, SX-075, SX-074, SX-041, SX-046, SX-043) (modi-
fied from Tochigi Prefecture Cultural Promotion Agency, 1998). Wooden structure with numbers in parentheses were adjacent
to the analyzed structures, but were not analyzed.
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B4 A7 NVvy Ty I v SX-048 DEIH No. 353,
BAFER Cine b AMAl DO il p & 5 FHDIRE, 5 Filk i 14
iy 2R L7z, A% —)L=10 cm.

Fig. 4 Timber No.353 of SX-048 for the wiggle matching.
Samples were obtained from one year worth of tree rings for
every fifth ring starting from the fifth one from the outer-
most. Scale = 10 cm.
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TOERDE L BN HKAHERTH 5, RMH310
ARUUT ORI 1 BIIE, BORHEEICTERL S 173K H A
EHETH B SX-054 &, SX-056, SX-071, SX-072 3%,
Z Do SX-030 & OSX-064 13 LHURDERTH 5 (M 2),

3. AE

FRIL 72itkHg, RBICFERL, 2120 50 mg 2
ROy e, £, 94wy T THOREE L
Tlig) H CERHLL 72 SX-048 D AM No. 353 122\l
RO IMUDLERRD S 5 FimZ e 7 b—aTHID L,
%1 4oy 2 BRELL 72,

B B — b — F 73 m U 1IC A TR K Tl I
Pz frv, RN L MR 2 E2 R B L 72, R,
BRI AL - RA L 727 S VR R 7 & R AR - BR
KT 270,85 B (HC) X OKEE{F Y724 (NaOH)
ZHOWTE-7LA) -8 (AAA) WHEZIT-o72, 7L A
YALERE, 0.01 ~ 1.2 M @ NaOH /K¥ZE# 12 & D 80°CD
BEZ LT, B Z SR L 3 o4 ICREZ BV, &k
(I 1.2 M CIBIRDE T L 72 725 S TEEZ DR L 72,

IA TNy F v T HOBEHIOWTIE, UTFOFIET
WEREFT o7z, £, BBl 72T AAA LR % FT -
Tzo BET, MEERIC X 2L T T, HEERS )Y
2 (NaClO,) #HAWTHY 7= v % fT> 72, %Dk,
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17.5% NaOH AR T ¢ 30 oHiR e L, ~I &L
00— ZDEEEITV, lua—20AZHMEL %,

AAA QUFE, Lo — A& TR OBRNE, RS
THEE L 72, 820850RHY S mg %, W8{LEH 500 mg & LIz
FUEH 7 ABICANTHEZICLTEAL, E5H 850°CT
4 e L B D R 2 BRI L 72, O
NZHEZENFTATATHEL, PRl 2 M 72K FEE T
HBICk-oTT 7774 b B LT,

UCIEOME X, "CHMERME 77 7L LD
AT RERAERNERAN Sy Y —DF T huy
IR S E Bt (High Voltage Engineering Europe £t
%1 Model 4130-AMS) Tfro7 (BEBI%S NUTA2), &
5t "CIEEIC D W TR RIS R O HIE % 175 72
#%, "“C4EfX (conventional “C age) ZHEH L7, “C4E
Ro®IEIZIE, OxCal4.0 (Ramsey, 1995, 2001) % {#iH
L, IntCal04 (Reimer et al., 2004) DiIER#RE % H
L7z, 74 7=y F v ZHDFEHZ W TIE OxCal4.0
(Ramsey, 1995, 2001) IZfAAFN TSN 70/ 5
L Tdh % D_Sequence ZfEHI LTI A Vv~ F v 7 z2fT
v, £7- IntCal04 £ DD Ml (SS) 705, b Lkl—
I 2ERE KD,

%k, Ak “CHEMRIE “C BP, BIEE{IE cal BP
(cal BC) Tl 7,

& ES

7 HOARMERED 12 HOARM DS, At 22 50 *C
ERINERE R 2572, s oEBRED “CaERIE, B
3990 ~ 2750 "C BP o#iffIciiE > 7 (#£2), g,
FESCHRF IR IR~ W IE £ COEMRUTHY T2 (M,
2006 ; THEIZD>, 2007),

ERMAERERICTEDLE, BBXZ 425070 —712y
ot (F3), LUTIC, 420270 —7DOENHIE R R
Zl IR T 3,

1) SX-077 (4550 ~ 4200 cal BP #fj#%)

SX-077 l2oW»TlE, 2 Mo “C4ERUZ 3900 fER ol
ERBHONbDD, 14 (TCMBT-C108, K151) (%
308540 "“C BP &, 900 45t e 4 72 45 AR 2 % L s
fFonse, SX-077 OREEL 3 KT INHHEIIT A
ENHTHY, FHEINICIE SX-077 ZREK T 20—
LiEEE N Tz, L L, B No. K151 (TCMBT-C108)
A 2 5 LS DI AERDI R 3 2 L, SX-077 TIEHE
KRB OMAFABE L0 2o THEL T
W3 EDS, SX-077 MSBFEE - R I N T 5% DK
MI2sRE > B ICHT LA ML L HEE E N 5, No. K151
(TCMBT-C108) &, #%iiod SX-074 % SX-046 DAER L

K3 MERELS F LOEBEE XL 20 "CHERLK
R (BIEFRIE SO IR TR B X2 OHZOHEE LT
A7)

Table 3 Chronological groups obtained from the radiocar-
bon dating and their radiocarbon dates and calibrated dates
(calibrated dates are roughly indicated in fifty years)

AfERA  MCHEAR BUEARAR

SX-043 2700 A% 2900 ~ 2750 cal BP Hit%
SX-048

$X-041 3000 ~ 2800 4EAX, 3350 ~ 2850 cal BP it
SX-075

SX-046 . e
SX.074 3200 ~ 3100 4FA% 3550 ~ 3300 cal BP fij{£
SX-077 3900 4% 4550 ~ 4200 cal BP Hit%

IR R TH 2,

#i No. K151 (TCMBT-C108) D 4ERZ KR\ 7235 4,
SX-077 IZBLIFAEAR T 4550 ~ 4200 cal BP Rl iz iE—
JFois, Ziud, MSURHMUERIIRIBICHEYS T 2 #0TH 5,

72# L, #iNo. K159 (TCMBT-C109) & No. K107
(TCMBT-C107) % "“C4EfUT 85 SERERN T3, C
DR, BIEHHERDS R 2 2 T ICHHYM T 2 72 0,
R DRL D IAZMZHE L >,

2) SX-074 & SX-046 (3550 ~ 3300 cal BP Bi#%)

WHAFERETdH 2 SX-074 @ No. 48 (TCMBT-C106)
1%, 3245+35 “C BP T& » 7z, SX-074 13 ML 5E W >
S I O HIW 2SR T d - 7238 TH 253, “CAERI,
BE L 2SR RB B EDENREZRL 2, BIEENRT
1% 3550 ~ 3400 cal BP iiiitt TH 5, BDT < SOHlICIX
SX-041 % SX-075 D3MFET 508, T45 L IXPLIGH] 22
HLERETH D EDMEFELE -7,

A THRMcHME RIS LR ERKTH 3,
SX-046 1%, 3125+35 “C BP T & - 7z, SX-074 [Al B,
TSR IR B~ RIS 3 5 “CERTH 2, IIE
AR TIE 3450 ~ 3250 cal BP B O L HEE S LB,

3) SX-075, SX-041, SX-048 (3350 ~ 2850 cal BP #fj#%)

SX-075 & SX-041 iz 11FwH L 7= “CHERZRL, Hll
2 L7 4 f1Z 3000 ~ 2850 *C BP ORI E > 72, BZIE
AR TUE SX-075 A3 3300 ~ 2950 cal BP iii#%, SX-041
733350 ~ 2850 cal BP itk & 72 %, FIEFARFOFT LTI,
SX-075 3K, SX-041 2L wEffEEIn T2 ik
LGRS ZE M, 1998), SX-075 & SX-041 |3 S
REEHIFTEE~ P L E SN TV EH 6, 0 “CHE
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RIZEAINTH B,

72721, SX-048 IZR W THIBS K E L, LD ARM A
A E TV 7z SX-041 12D\ T, 2 KDARMD *C 4
239 150 4EffEL TV 5, SX-041 @ No. 119 (TCMBT-
C105) %, Koo E MO MIT, BEMEBD
RO EIZETT 2 L) RETHRESNZAMTH
h, SX-041 @ No. 396 (TCMBT-C111) 1%, AFtznb
DEWERT 2AMTHS, LEd3>T, SX-041 DA
DIME Z N IEIE, SX-041 @ No. 396 237§ AR
WEHEE I NS, DA, SX-041 OREZERIAL, HKIE
£ 3300 ~ 3100 cal BP Fifs & 7, HESCHFRHE]
HIEAMOAACI VAL (R

KB 2 KPR OARHERETH 2 SX-048 1%, 2 HiDE
HRE M O “CHERDEC L2z zR L, 2900 “C
BP Ri#ZICHE DT 52 2 S A & ot BRIELE
T, 3200 ~ 2900 cal BP |iifs & 7 %,

SX-048 ® No. 353 D#kHZDWTIE, BFo5h7 10 &

D “CAHEMRHIERE RO A TV F o k> T, KIE
AEARUIHER A 2 0 D#IPHT 3124 ~ 3062 cal BP £\»5
BRBEoN, WAV F v 72k >7T, No. 353
DAM DIMUID & S i H D44 (TCMBT-C111(WS))
%, BIEFERTH 62 FOHIPHE TR VAL Z LN TEL
(K57), ¥7, IntCalo4 (SAEMMEDT—%) & DR
IR (SS i)
3075 cal BP fhE S/ NS Wiz R L7 (K5 4),

D3/ IME & 72 2 44Ud 3100 cal BP TH D,

4) SX-043 (2900 ~ 2750 cal BP ®ij#%)

IR (RESCIREARES - ) L InTuEch 2
SX-043 DHilE, 2745+35 C BP Ofiz 5 L7z, A Iall
L BNOEBOTTRLFIL VDO T, SFEIGEID
SHAEL TSR OBEMRE L L T, RHHFTL
WEIBE DB TH 2 EHEE S NS, BIEERTIE 2900 ~
2750 cal BP HifBICHZiED T S, MESCRARIEI A E 12 A
W 2ENTH S,

= =
1. SX-048 OFERMALIERIFICDNT

SX-048 IF B HUEIIC B\ T d BE AL AHDENTH
%, SX-048 &ML - AKLEARE (277 L R BB B¢ b F
Do TED, DX LR IER % YRFO AL 3 E
DX ICRIIMICHERFE A L, 2RI
ST RSO H D T E ED LI IR L Tz
DDEEE > T3 (85, 1996),

L2 L7735, IntCal04 (Reimer et al., 2004) DIgIE
Mtz B2 &, B8 & 2SRRI RTE 75>%EP**§ 1A
T 5% 3300 ~ 2800 cal BP DfijiZ, BIEHFRDSPRHE P
#K@ﬂ?%ﬁ%m%h%:&ﬁb#éoLhﬁof,%
FEREIC "CAEREZIIE LT 1 BEHER 22 2 /NS LT,

5 N BAEAFARDMESR I 1ZHIRAVIT 200 ~ 250 fﬁ&ﬁ?
DHEFHTRELIA>TLE) (K72W), o, K
DI A OFERPE TITI L5 7%, &b IMUOFi
157200 @ "CAERHIETIZ, EERDEY ORI 2D I

[cal BC] [cal BC] [ss]
1250 1200 1150 1100 1050 1250 1200 1150 1100
e ————— ——————— e e e P 50000
SX-048 Ne353 45000
68.2% probability \ 40000
3115 (47.5%) 3091BP \
3079 (20.7%) 3068BP 35000
95.4% probability \
g
3124 (95.4%) 3062BP \ / 30000
L 25000
£ ! /
S 0.02F - 20000
g 0.02F v/
z f \ N /
8 o0 N \ / 15000
[ 3
& 10000
T \ /
—_ | B—
3797
MM 3699
Loy Loy Loy Loy | - TSR R R s 1 L L | I 0
3200 3150 3100 3050 3000 3200 3150 3100 3050 3000
[cal BP] [cal BP]

5 SX-048 ® No. 353 DA 7~y F v 7kEH. —/ : OxCal 4.0 Ic k> TR sins,
H 7% TCMBT-C101(W5) DB IEERDIER S (MR DOID T N —1F, EBD 10(68.2%),
IntCal04 ®F—% X v k& DEFED T Ml (SS i),

DAERHF) . 45 : No. 353 oo "C MR E,

AP Tl b AMIlZ 5 5 HEHIC
TEBDY20(95.4%)

Fig. 5 Result of radiocarbon wiggle matching of timber No. 353 of SX-048. — Left: Probability distribution (shaded area) of
the calibrated radiocarbon date of TCMBT-C101(WS5), sample from the Sth tree ring from the surviving outermost ring, calcu-
lated using OxCal 4.0 (black bars under the probability distribution show 10 (upper) and 20 (lower) ranges). Right: Residual
sum of squares (SS) between the "*C dates of No. 353 and dataset of IntCal04.
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O EE A3,

SX-048 ® No. 353 D kHZ DV TIE, Bois 10 1
D MUCHERMEREDIA V2 F v T 2ITH) LT,
W54 20 ORFIPHT, 3124 ~ 3062 cal BP &, FEAEER
T b AMIA 5 5 il H OB IEERZ, § 62 oM
THEDIAT 2 LT E S, TCMBT-C101(WS) DEUEH4H
DA, HERDAR 20 OFEIPET, 3210 ~ 2974 cal BP &
#9236 AERORFEIET L 2 RFE TE b o 7o m L i T 5
L, ANy F UL BRI TR EF Y,

MERSAMEE (KMS5/A) #/R2E, 3124 ~ 3062 cal
BP ®fiiziZ, 3100 cal BP & 3075 ~ 3070 cal BP ® 2
DE—293%H Y, £72, No. 353 D S ERED 11 50 “C
A E IntCal04 & DFEED el (SSAl) H3e/IME & 7%
24U 3100 cal BPTHH, 3075 cal BP ffEd /&
fiznRLTws (MS54), 22T, TCMBT-101 (W5)
D # k%, 3100 cal BP, 3075 cal BP ® 2 /%% — v T,
IntCal04 (Reimer et al., 2004) OIEHIFRDO T —#ICHE
e (K6:;2HELT, AWMk (2007) DHEEIC X BHEC
R o KRS R DB IEAER Z A TV 3),

BRAFES Tt b AMillD & S5 fElmH iR (WSS) 1&,
TNDOEHAD IntCal04 OIIEFRD ST L £9 28, §
fEliHE (WS) % 3075 cal BP Ty F v 7 L7284, 45
fEigH (W45) & 50 4EwH (WS50) Ditkisoiiid
%, SAEHH (WS) % 3100 cal BP Tv v F v 7 L8ty
b 45 fElH & SO FlimH 2300l L, 20 fEigH  (W20)
DIAELS R L5, 3100 cal BP & L THLELIZHIN
Ny —=ELTR—HTELITHEY, ELoNKDIHE
EBEOBrZBET S EIFTE R, L, SSE (X
S5A) DIRTEIHIC, BIEHRORIBZOFERIETIZZ D 2
M=y F 9 APV, S EiHO WS Ot
£HZ, 3075 cal BP 2> 3100 cal BP D &L &l hriEffir
sNBEEZSGNS, ZHIFEEIATYI &, Kii B2
K (17 3aR) Db HED S K BC R (%47 3b )
DIRDEITHY T EMNRTHD (M6), Z DRI
SX-048 DAKMLEREDHERE X 7 TREMEDSE O,

=L, 947Ny F I w7 No. 353 12116t
B35 > TE S TRIMERB AT, £ miHfHshm T
Lo THIGNT WS 72, IEMEICIIMREFRELHEE T2 2
LIFTER Y, 58, NoKRMZROBEESHETH
D, BIRRCTHAECZREHZHEE T2 LIETERL
73, No. 353 DARMDOEANELHIMIIZ X > THROIL T
ELTYH, BNV THEIERAMDORESNSEL
T, RbBanS0EEZREISHMAZ I EIdRVES
9o ZODHEE, WS 533100 cal BP & 3075 cal BP D¢
NOBETYH, No. 353 DARMDIKIN B2 X (%47 3a =)
Hofkb 26 K BC X (%17 3b X)) T Ak,

1;(1:080'3 1300 1250 1200 1150 1100 1050 1000 CaIQBS%
i
3050 I b
[' Ir
3000 H”Hml | |
Tt
2050 ('H '|+| |"H|
i
2900 | “ll“““ll“
| 'mew
T H'HHLI IntCal04
T i
2800 ”H{
2750
3300 3250 3200 3150 3100 3050 3000 2950 2900
cal BP
“cBP cal BC
3100 1300 1250 1200 1150 1100 10_|§0 10_90 950

i

3000 +H |

WfHHmﬂlh..ﬂnllﬁﬂl
W,
D

TCMBT-C101(W5) ”-HHh l|

2850

3075 cal BP

2800

2750
3300 3250 3200 3150 3100 3050 3000 2950 2|9£F9
cal

B 6 SX-048 DAM No. 353 D74 Jv~y F v /G
IntCal04 (Reimer et al., 2004) & Oxftt, TCMBT-C101(W35)
% 3100 cal BP & L CH@HEG (LB & 3075 cal BP &
LCEREE (TR, L#fXoi EEARUT/ IV (2007)
12 & BHEE AN,

Fig. 6 Comparison between the result of wiggle matching of
timber No. 353 of SX-048 and IntCal04 calibration curve,
matching TCMBT-C101(W35) with 3100 cal BP (upper) and
3075 cal BP (lower). Estimated calibrated dates of pottery
types after Kobayashi (2007).

SX-048 DREFLfHH I N7 nREMED O,

SX-048 1ZILpET 2 183005, FESCRF I FHEE D A
C2 R (%217 3d ) oML HEES N T (AR
PSR ], 1998), SX-048 D ARKMLEM A £ D4
EoMRFH X, EYE L TbiDhd 4 R ol
FRPORET L2 EIFTERVY, ERos»5E 2T,
Kl BC U (2247 3b ) 2 A 121 SX-048 3¢ Tl
FAEL TS Z o s, 48R
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3000 2500 2000 1500 1000 (cal BC
— T T 7 7T T —rT
<SX-077>
TCMBT-C109 SX-077 K159 #M—g._. -
398535 “C BP D
__ e
TCMBT-C107 SX-077 K107 —
3900435 “C BP T
B
TCMBT-C108 SX-077 K151 ——
3085+40 “C BP —
<SX-074> .
TCMBT-C106 SX-074 No.48 o
3245435 “C BP -
3 [<sx-046> S
TCMBT-C113  SX-046 K3 = e
5 [3125:35 “C BP —
<SX-075>
TCMBT-C104 SX-075 No.51 JL._.._.U
3R | 2080235 “C BP = —
J& |TCMBT-C110  SX-075 No.31 o T——T
2935135 “C BP —
9 | <SX-041> ~n
TCMBT-C111  SX-041 No.396 —_—
3000435 “C BP = —
. eaAe
TCMBT-C105 SX-041 No.119 =
2850435 “C BP —
<SX-048> _.amB..
TCMBT-C103 SX-048 No.573 —_
2880435 “C BP ——
_ aAhes.
TCMBT-C101(W5) SX-048 No.353 =
2935+35 “C BP. —
<SX-043> A8
TCMBT-C112  SX-043 K Pl —_
2745435 “C BP —
P
(T#EZAH, 2007b)
LBBROFR _ PEE Hi wx |@E-okx| mx | ex | &%
(/N#k, 2006, 2007; THEIE A, 2007a) FEXEF LA AXERER B RGN
T T T T T T T T I T T T T T T T T T I T T T T T T T T I T T T T T T T T T I T T T T _‘\g\ T T I T T T T T T T T T
:0)
5000 4500 4000 3500 3000 (cal BP)

X7 SPERGEBROERHEAR OBIERN & JWE RO ARMLEMOHEEEN (FL—i57), & KO T BEEOEREDOR
X7y (TggiE2, 2007b) & oxfth, BAEFROMERTAMDOILO THORRZ, 1BD310(68.2%), TBAY20(95.4%) DR
#i, LETRoENIE, AR (2006, 2007), LiElEh (2007a) oHEE LB B L2 DOHL L % 5F,

Fig. 7 Comparison between calibrated dates of radiocarbon dating samples and estimated dates of wooden structures by the

accompanied pottery (shaded areas) at the Terano-higashi site, and period divisions at the Shimo-yakebe site after Kudo et al.
(2007b) (black bars). Black lines under the probability distributions show 16 (upper) and 20 (lower) ranges. Calibrated dates
of pottery types are roughly estimated from Kobayashi (2006, 2007) and Kudo et al. (2007a).

WidEED K C1 X (247 3¢ 2R), K C2 X (%47 3d ),
B2 % 2 L5, SX-048 132D A TSN
TWAHEEDSE G, D F D, SX-048 (3 SCREAR R i1
Ha~rp 2l U TR S, RSB TH
3 EHEE SIS, SX-048 1XBRIREE A EAE OB D I A E
LCED, BUREETEN & FEICBIRL Ok T239)
DIZ 508, B NERO BRI AT D> & 24T 3d KX
(K C2 ) FTomAkE MBI SN C\n»a 2 & EFR
Thd, 5t I612% L ORMERREEM OFERME %
i L T 2 e, IAMPHVSNTOR WL EDR
HEITH LT, SX-048 DIEHKIE & fAFEIRICBI T 5
XD IEHERERZRI LT ZEHRELE 259,

2. EFREFOREEBOER & TEIEUDBEBEED
FHRDORSLL
SFWHBEORT» o HE L2 7 HoREKIZ, B
B X% 4500 ~ 2700 cal BP ORI E b, FEUNIC 4
Xy TE 7, o OEMEHOENREZ, T ETICBIR
SPEPE X OVEI R TERE S T E 2SR NE - i o
T EAEY O UCAERIIEREE (THEZE2, 2007a 5 /M,
2006, 2007) &Mzl 7: (K7), 7, TEHEBTE,
SERERE LR O 2 “CHERME LS, BB LV
IR HDZ BN, S-1155 S-SETD 5 >DREIC
KaShcws (LiEEs, 2007b) (M7), DT, S¢#
FE O AHEROERICO VT, FTEFEMCBIT2 S
ODIRFHE XL L eSS a9 5,
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S-1 B KU S-2 HADF BB DA

BB ORI EE, ST ] o S~ g 5
TOH 5300 ~ 2800 cal BP dfff], 12IF&WN 2 & %<
K h3 7 A B O THH S UG, W 2 oARHLE
My I L Th b, MR IE~EIE
H1=5 S-1 8 (£ 5300 ~ 4800 cal BP) & S-2 1 (4800
~ 4400 cal BP) 2%, K3 T IciiE £RREIRO T,
FEEEGTE LRSI LI THD, HiER Az ED
WY % A > TR Z U L 72EBNE A S 3720,
72, JEERIE 200 ~ 300 X — P OVRREEENL - B i
FIELTW L HEEIN TV S (g KiFd, 2007),
SR HGE OB G, SRR S I EE O F
RSB O OB E TS BB S Tw B8, MC
AEAHNE 2 9205 L T 2 WARHLERE D & oo T, SR H
HNIRIE T % LHEE SN 58, BONEL» S IFFERE
NTELHT, KHLTOFRENEYH £ DA TIZ R WRT
I FEEER S BB L T3,

S-3 AL BT 2 FHFHRENDKIE

TEIEY TR T D ADTEEDTEFAL T % DIFHEL
AL IR > & BT B0 dp 72 2 S-3 1] (4500 ~ 3900 cal
BP) LIKTH %, S-3a il (4500 ~ 4300 cal BP) 12I3%
8 FKIEREDIEIR X 1, S-3b 1 (4200 ~ 3900 cal BP)
g, TEHRECL o LB BIBEIREL, D7 UM
ZHOCIARHERETH 25 7 SKE RS (BB - o4
K, 2007), 45 b FELEPEBEIN TS (EaRiEL
2007),

FHHOEB T, 2 ORI KR HEMETH B SX-
077 BRI N T 5, SX-077 I FHEEEWD S-2 Bl
Kb S3a Az kngETch 5, £/, &Nl 47
MIORRENZL o 7D, FEHEB OB O Ty
B35 SX-017 1%, BXROY D iA A L HESCIRHE 8
OFHEFARD LW KRICHEEINEBTH Y (AR
ACHRE S, 1997), S-3a ] & ARz ERECH B,
FEHEPFCEB L TY, oKL TOIGENDTEEL
L2 L9 ThH %,

S-4 AT BT 2 FHFHRENDRKE

TEESE T T OSBRI E — 7 I5ET 5 DI,
SRR IR EE D S B EEIC T 2 S-4 HITh B, D
RIS 4 B2 b 8572 & OFESERDERE /N 22 1T L
AR SRR I L D5 6 FKGH M EDR RO > Tnw 5
3, KHIE R ARFER IR TET0Rwn,
FEHOEBITIE, SX-074 % SX-046 72 & D /NEBE 75 15
KA HEESEEIN TR S, SX-074 TIE b/ XFE 1
FofhbBiian sy, HEKkzMHLEF/ DK

5 LREDTON TV L) TH S, S HEERMIE X T
TwAangs, CSXTHHEnTws SX-070 % SX-071,
SX-072 AL & I % RED/ N 22 KR FEMETH D,
AR & MR IR~ AT L E ST
%, ZiU S-4 M~ S-SHICHh B, SX-070 ITIE+F /¥
FEFDERD S AT RO > T3, SFEEEIFCIZZ0
IR /NBUB 20K FERE 2 W o SR L, MEEE
BoMLza LML v k) Th 5,

S-5 BRIC & 17 2 FEFEE MDA

FESCHRFARIRIRTEE~ TP B I 9 2 S-S lITiE, N
EF TR 4 SAKEEM e EOARBIROER, 555
KiGERE, FH15REDPEEINTEIED, 7VRE
DEFR T FEEO/NRBE R ER BB I N TS
(2 Kigd, 2007),

LI HOE O G, (KL TOBEDR B IEFR L DIE,
O TEI-EBD S-S I RIE T 2R TH 5, ZDRFHD
FEFHOEPRTIE, SX-048 % SX-041, SX-075 D X J 7k
BB ARHDER 2B L, £ 205 DARMLICIZIER 20
cm ZH A 2EM O L SN, RATHEES 70 cm (2
ETAEMBAHIN TG, 7Y DOREM % H > TR
EEICE VTV 258, KM O TR T H
% (BEWE - xR, 2007), SX-048 113 R& 2 m L ko
KM 23 AFHSNTED, 2L BEMTHS, K
HOREEIZL TP ORI TH Y, R - FHER 72
BRI 2 EHEE STV 3 (HEARESHERE
M, 1998),

S| DAERE TIE, 15 Hrdh 7 FOARFER L 2>l
LCwkwdy, HiERAREZED, ZEDORMEZ - T»
2 ARHDERE L SX-041, SX-075, SX-048 D 3 HDOATHY,
fib PR /NS 22 55K F FERE T 5, BEBIC KB 72
ARAAMERDHER I N2 DI, TN FRSUERITH 2
TN CHERMEDFRD» S BHS ko7,

Z ORI L, WEERLBERNES T P X
DARE 5 LICBIE T 2 AM %2 HHRICHLA 72 KB 2 AR
BB RS- Tws (IOHERFHES, 1989 5 &4,
1996), FIHAM OARESLHBIEDMA S b, MK - FHb
(R 2 AR ORERH DS S 2eAS 2., HESCHFHE i EE ~ i
DNZDEMFIFHDOH Y F5E R LT 5,

INET, DX HEHAI L, THESCRERES - i
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