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Yuichiro Kudo', Yuka Sasaki’, Minoru Sakamoto’, Kenichi Kobayashi’
and Hiroyuki Matsuzaki*: A chronological study of archaeological remains
showing plant utilization during the second half of the Jomon period
at the Shimo-yakebe site, Tokyo, Japan
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Abstract Archaeological remains of the Jomon period showing utilization of plant resources such as wooden
structures for water usage and mounds of Juglans or Aesculus fruits were excavated at the Shimo-yakebe site in
the Kanto plain. We revealed chronology of these remains by radiocarbon dating and examined changes in the
utilization of plant resources, particularly food resources. Radiocarbon dating showed that these remains were
made during ca. 5300-2800 cal BP of the middle to latest Jomon periods, concenctrated in five chronological
groups. Groups S-1 (ca. 5300-4800 cal BP) and S-2 (ca. 4800-4400 cal BP) corresponding to the middle Jomon
period were characterized by the utilization of Juglans fruits. Aesculus turbinata fruits were already used in group
S-2. Groups S-3 and S-4 (ca. 4500-3300 cal BP) showed not only prominent utilization of Aesculus turbinata
fruits, but usage of various resources such as Quercus subgen. Cyclobalanopsis and Quercus sect. Aegilops fruits.
Castanea crenata was continuously utilized until group S-5 (ca. 3400-2800 cal BP) of the latest Jomon period.
The utilization of food resources at the Shimo-yakebe site was more multi-layered than the previously proposed
simple transition from Castanea in the middle Jomon period to Aesculus in the late and latest Jomon periods.
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Fig. 1 Location of the Shimo-yakebe and contemporaneous sites (upper left) and distribution of archaeological remains at the

Shimo-yakebe site.



FORER N B2 & H L U 7o #URH B E I O RE R N BE 5 25848 - @Y O ENEIiE (TR —R3 D) 7

T, Gal47 o AMS (IEISRERSHTER 12 & 2 it
PP SEAEARE 2 9205 L CHPERS o2 HE L,
SDOEREZHS IS L7 (T - ERZE L RIS EYAEENR
HIEFZE 7 L — 7, 2006a, 2006b), fA T, -+ 8t
Y (R &38) DOBEHERFZFERIIEIC X > T, &1
HX DRI E D FIc OV THIHS i L (FERZFER
Fa s IR SR 7L — 7 - T, 2006 ;5 LHEIE D,
2007),
AFROHMIE, TEIEBE S S R I
B 2 RGP ORI A E 2, i R FAEGHE
FERICHED T, FRENEEHE» ORR T TH S,
T/, ZOBALDERE - 72BN o BRiE b o [l
G, 1988 ; )1, 1999) EHEMEIMICHET 22 L HHW
ELTe, 2070, KT B R FEAME RS,
A B3 2 FROZLEERDEMNS L /KIGEN 2 &0 36 5
WKHREL, ZHUCHZIZE 15 F 50 1 fSoflEGR s
S M OMBIOFRIERE R A BN L 72, KEHEBIEAKRS H
722 A& IS S L lBg DS E < (4 K, 2000), fil
FAHZDSDEBHRT 20 E ) 02 HWT§ 5 2 EDHEL
W, SEIFRENRICE D, KT, HILEED
IFHFERICOVTIMED A Z IR T 5, FEMlI3fE 4 A -
THE (2006), fexRiEH (2007) ZBHI NI\, 728,
AFSCTH ) AM ORSFEIZEEIRIZE D> (2006), BEW - {4
K (2007) DEFIC X B,

AEMROBREE DA
1. AEMmROBRE
M EEEYN S H R LT 2 BRI, LR 35° 35747,
HHE 139° 27" 14"hLiE S 2 (M 1), Skl kg
i FebERE R 0> © Fi) | D S0 T & 2 BifE oAb o fEi
HRIC T L, BE X2 AN DRDEBED S BHbERIC
2 AR IS § 5,

It

Fe Y AP IR Z <Y - (KT HbER, (M,
i X &g (FPEEEERAER, 2003), WHE
HEREW I, WD AR DM EHERE 23R % 5 8 2 il
1&, B 1 ZABEGICHE ) RO MARE S L M E % 314k
& BN E X M EHER Y22 & 72 20008 2 12X S
nsd (X2), wiE 1 13EEECcH2HLEZHID ZATY
275, Ml 1 O TFEBICIZEAERE & DR, THE 0 EFFRL
T RAOK N HERE L - & o L DB D HJE D> & 73 B I
HEREMI DR 25 b b 5, B 1 ORI I IEC A
BNV NEXWEBERK T, 72, hE 1R X - T
NEEZ DI X > TRl STz, B80T
FAHNITEHERE A (M 2) D kHicmsn, B
7V S IEHERE IR OIS 2 NI 0TS, InwEF] B 2
WoFEE, WHHOTRBSEMEID HoTw5,

W 12510%, FESCRHRETI OG5 R o X
A E XD L8 EL2bDn, 20613 T
ThH, FICHSUNFRBIIETEE DI ZNAD 1857 & Wil
HIED R T 3c RECcoLBmpsmiiang, 7, Ry
b g3 2 R DG D 1 8c %\, Tl 1 D202
IRV IVME (M2 OE 1 oL D 1) 1%, ¥t
K7 A Ry M XTI IR HERE L 7 e S
Twb, Z20%, ZOVIIVEELE, & MFTIENE 1 o
BERE 2 HI D 2 AZTE 2 O oIc, THE 2 280 54
IIRGEEE S v M EDHERE T 5, 3 2 5 6 13ZAT 3¢ -
3dRo #2206, LT 3c AW, HERE
BB L E O RBUCKE BB D -7 2 EDHER SN T
W35,

BT O NDTRENRBF i b BHE IR on s Di%, I
+T9 2@ oBE 2T, MU BRSSO 2 N D
SEMHED WA B R Coilch 2, 20k
b LR O H ISR A TR B2 0 2247 3d I F ¢ <

23, AT 3d ALIRE, HER AR E TOM, TMEikiE

™

[Ca]e
C_Jenr
Bk

o S o
.o, 0.0,

74m|

{E 3h = 1B &

aggen [ | AnE

FE - EIE AR

KT

B2 NEIHEPETOMEHEREAN (T
PR AN, 2003 28A), (ZEIRK1 %
S, #iblE (Bim) Z2IKL TRRLTw570,

72m|

70m|

HeRE LI 3SR & 13 B,

Fig. 2 Schematic profile of the eastern part of
the Shimo-yakebe site (modified from Shimo-
| yakebe Site Research Group, 2003). See Fig.
1 for the position of the profile. Horizontal to
vertical ratio is not equal to the actual one, and

] vertical length (altitude) has been expanded.




8 Rl AR S e

B1SE 1

AT ADIGEIRNE EA ER 6N 05, HHE
PN S FRIRIRE SN TE 57, EEHIALTOE
EGNRIEBOL TH-o I LfEESIN T2 (FEHREY
M, 2003).

2. MEMERFRERBEDONRE UTERE - BY

1) 38 1 26 I 78

B SKGEBEE1S7ILIE (K31, 2):F 11
FAKGEREETEX NG RO FENICAE L, S TL
THELAZERSO comBEDaFIEgaF i 2 AD
KEMZRLE LTSNS, BIEIES xS mBETH
%, 12 m s 2 RORBEM O S B S 7o KR
DWW L 727 WV SRDERPE 1 F IV I TH 5, T
T 9000 fHLL ED 7 )L SEEBER L Tz, 7V SEOHE
B> 513, F I AT 7R EDTa S FHEORIL B
WA - REENL CFEHL, Z7VRE, v 7 BRI T
P XA ELERLE (AR THE 2006), 4F
PRMEEGRHIEE 11 SREERE DR TH 5 1 5M &
100 5M &, T, BEEINIZRKRED I VIO
REBFSDIZT S0, FB1HEILVIEDOA =TIV IK3
M AEAERRLE L7z,

FE2HVILIR (M 3-3) 1 2570 SKIGHEXND
b BRI hIE T 2088, #HEH 15 m, BALRH 20
m DHFHIHEE THI 2 JTELA D 7V SO HERE L T
7o PIRIIICIZR & CALHER & FEPE D EHIC X TE 5,
FLHEINIBELSIITFIAYIREDa S THERE -
S SR - RBEDL CER L, b/ XYY
JERACEE T, ZVRFELRESER L2, 7V REIIHEREY
HUCBRS IR O NARETH > 743, HuTF &R T IR
L7 F /7 FHETBEER L (B4R - g 2006),
AEARINESEHE 10 5T, A=V IHDIED, FIHY
THE, b XET, ST ERGETEHV,
5OMFEIZ 7 SFERERE LTRSS 2
729, [FRHEZBETT 272 oDkt L,

E1B5~FSBSMFER (M3-4~8): TEIETIX
INFETSHED M FEPHE SN, TSP
BUIESN 1~ 3 m, il 1 m A& T, HEREYOFEZIZ 10
cm BRETH D, FHEEICITETOEVEHZD, 0
FUET RO L 72 b F 7 I TERL Tk (Ex
A« LHE 2006), % b FIED M F /) ST 2T O
L, FERERE e L,

4 5KEEE (X3-9) @ 5 4 5KEEMAIZHHEXA
DO TFHMOMERNICH D, LROBEHICHESC A, Ak
B, BHESPEARICBEFED N TwE, £, £H
DAL IIARKDER S S e, KEFIH L Z/EES L
EZon3h, BANARAEIRIAHTH S, 56 4 5K

FEDARHMLERE DR 2 Az e E L7,

55 8 SUkEERE (X 3-10) : 5 8 S/KILEME I P
5 DL EIE & DEFRATITAZE L, KHIEE L AHLE
WTH 2% 7 SKEEMOMMICEEE L T2, MKz
DIAR, K% DGR D OBEDMHEE SN 503, BiF
2 EEAHTH S (xR, 2000), ERHEEM 2 A
ZARRIERVRE & L7,

2) B 1 oI EY

1 SiFHERE LV 6 SRERSR (X3-11, 12):1%5 -
6 FmMHEL X E b, WEATAhE» s tHE L7z, Z
NFE T T EHE MRS 50 ML 72, Z
DETRARED 6 DHADHRD TL L, I - F57%
Eb%\w, M) FETR RV VEOE R ER2E DT
Mec @A Ih L fESI NS, 15 - 6 SR
ERDE 32 mAAEAIERR L L7,

49 SHRMEHE (3-13) : HENREHOR S Lyl
TS 49 BB Lok, TAX T Y
DN A REDMEE T 600 ~ 700 L7 (g Ak
TRE, 2006), fmiESBHRHC—FECTHD BT 725D
TANS =Y 7N A RE 2 SEFEAMERRE L7,

3) & 1 2 S ERELL 7= HERED)

37 SRS R EIHEE LT (K3-14) 5 11 5K5E
HORMOMTEND S, 37 Sl e i, ks
Nl b/ XL af FBREVIER L CE TN
Bt Inz, aF 7ERFEZCTNOHHHEL T
B, BREPEETLILDIEZ 7 IXHOREE L Tz
B, aFIEBBEWADIZEALIZZ AXHLEZ NS,
ZDIEH, 7VRHE, AN InE»dmEERL T
3 (faA - THE 2006), & =270 3% 2 iz ERHEIE
SBLE L7z,

BHEYEF S28 1 37 SHuHET O 2 m Mz, 4x2
m FEE DI AM 72 E OV DHERE L T/, ZOFH
BEERITIIEREL 72 b F ) R 2 )V BREREENT
Wiz, HEEYREIRL 7= (7L No. 28, DIT S28
L43) (fEak - THE 2006), CHONF/ ¥ 14%
AEAIE R E L 72

4) E 2 Do S 7R

5 5KI5EE (1M 3-15) : HEX O FHRMNCAIEL,
WM E & OBz 2 12 E KT —E RN &2 b o,
RO IZ R DRI E N K E TR T 2 720 Dk &
EZ oL, RKRES LIBT3 eI T (hx
K, 2000), S SKGEREDOREBIM DS B 2 fizEARH
Rkt E L7,



FORER T BRI & b U 7SRRI O R RN BHE 5 25848 - @Y SN2 (TR —R3 ) 9

1 2 3
4 5 6
7 8 9
10 11 12
13 14 15

3 B REE 2 52 L 78R LY. — 1058 11 SokERERE, 238 157V 3, 3B 2 57V 4581 5K
SUHE2H MR, 63T 745 R, 8 S R, 9158 4 SUKERE, 10058 8 SUKIIERE, 1101 SimALE,
12 1 6 SHmtHENR, 13 49 SHRHET E T AL - 72 AT RE, 14 1 37 SimHBR AR 1, 15 1 55 5 BKI5EHE.

Fig. 3 Archaeological remains analysed by radiocarbon dating. — 1: no. 11 wooden remain for water usage, 2: no. 1 Juglans
fruits mound, 3: no. 2 Juglans fruits mound, 4: no. 1 Aesculus turbinata fruits mound, 5: no. 2 A. turbinata fruits mound, 6:
no. 3 A. turbinata fruits mound, 7: no. 4 A.turbinata fruits mound, 8: no. 5 A. turbinata fruits mound, 9: no. 4 wooden remain
for water usage, 10: no. 8 wooden remain for water usage, 11: no. 1 woven remain, 12: no. 6 woven remains, 13: no. 49 wo-
ven remain and nuts of Quercus acuta-Q. sessilifolia, 14: no. 37 woven remain, 15: no. 5§ wooden remain for water usage.
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Fig. 4 Comparison between calibrated radiocarbon dates of archaeological remains at the Shimo-yakebe site (upper) and those
of pottery adhesions (lower). Blocks show calibrated radiocarbon dates of samples. Inner colored and outer white blocks show
10 (68.2%) and 20 (95.4%), respectively. Radiocarbon dates of pottery adhesions of the middle Jomon period are compiled
from Kobayashi (2004), and those of the late and latest Jomon periods are from Kudo et al. (2007). Radiocarbon dates of the
middle Jomon potteries were those of Tokyo, Kanagawa, and Saitama prefectures in Kobayashi (2004) excluding MGH-8842,
OH-460, and OH-812, which are older probably due to contamination by old carbon derived from mineral, judging from the
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carbon content of less than 10% during conversion into CO, gas. Radiocarbon dates of pottery adhesions of the Shimo-yakebe
site (TTHS) with (R) show possible effect of marine reservoir, and those with (3%¢) are reference data without 6"*C measurement
by Isotope Ratio Mass Spectrometer or with discrepancy between inside and outside of the same potsherds (Kudo, 2007).
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Table 1 Results of radiocarbon dating of archaeological remains at the Shimo-yakebe site
AR MR smme W BEN o BPEIORE | aho Code ”(%Ifff U ane
TTHSC1 1 #2570V, E-WMER Y7L, $106- B AN ¥ Hi~hy?  ZERMETE Beta-201262 433040 -26.5
TTHSC2 1 %2 57LER, Hi-~OLMERY 7L, S131- @ F=N: K% Hil~h?  WZEMEFF Beta-201263 4110+40 274
TTHSC3 1 5525703, H-~LMERY V7L, S134- D+ @ A=/Ls B Fi~F?  EZMRRE Beta-201264 421040 282
TTHSC7 1 #1570V, Hk L, S73-@) 2 F=on: ¥ Hi~iA? MR Beta-201265 4380+40 -282
TTHSCS 1 #5152V R 701 $73-@ F=NE B Hifi~T?  WEMRYE Beta-201266 4440+40 266
TTHSCI2 1 25257V, HE-~UMERY 7L §131- M% 7 i~ WEMRAE MTC05835 4110+40  (-25.5)
TTHSC13 1 2257V, HiE-~UMERY 70, S131- @) F7aY7  RE O Hil~R? sEOE S MTC05836 4070 £45  (-28.3)
TTHSC14 1 25703, Mi-SWER 7L, 3- O -@ 708 fie diii~fii? s2dids MTC05837 4515+45 (-24.8)
TTHSC1S 1 1 52VIF, R, S73-@ XN ¥ B~ YL MTC-05838 4475 £45 (-26.2)
TTHSCl6 1 257V, g~ LMy 7, S131- O F=INE % BilA~I?  RZRGRAE MTC05839 4155+45 (-264)
TTHSC17 1 257035, BE-OUER Y70, $106- Q) F=nE % RIA~rRHA?  RZRRE MTC05840 4475+45 (-26.5)
TTHSCI8 1 28257V, BB 7L 3- Q) A=NE % Hi~?  ZEMEE MTCO05841 4420 £45 (-29.7)
TTHSC19 1 %525 7L3%, 7uyz49 70 A2, 36cm AN % BI~ril?  RZERREE MTC-05842 4175+40 (-27.2)
TTHSC20 1 37 SfmslEdsahasent 1, S30 F=N: K% BIIATEE~EE WZMMETE MTC05843 3485+45 (-27.9)
TTHSC21 1 37 SR haseRs £, s59- @ A= B BIWIRTIE~EE WMEE MTC-05844 3480+45 (-27.7)
TTHS C22 1 HEWHEH, S28 M% R W MR MTC-05845 2955+40 (-24.9)
TTHSC23 1 55, S10 M% T g EtOH70% MTC-05846 3280 +40 (-24.0)
TTHSC24 1 % 55N, S10 M% T BEE 57N MTC-05847 3315+£40 (-24.8)
TTHSC25 1 #6254 iRy 7L -1 % T B +HE 7L MTC06376 3420+35 (-24.2)
TTHS C27 1 355 7@ -1 % Y B T MTC06377 3360 =50 (-20.4)
TTHSC28 1 %3 5N, 4o 71@ -2 M% T B T MTC-06378 341535 (-22.2)
TTHSC29 1 %45 o713 -1 M% T B T MTC06379 3815 +35  (-22.9)
TTHSC31 1 £ 5 5+, HiR+O % M B 7 MTC-06380 3335+35 (-24.5)
TTHS C36 1 £ 4 5/KkE58EME, # No. 220 7 FARR BImEE~PEE EtOH70%  MTC-06384 3050 45 (-26.6)
TTHS C37 1 %5 4 5/KEEHE, # No. 221 HlFE AR BIIRIEE~TEE EfOH70%  MTC-06385 2980 +40 (-27.8)
TTHSC39 1 %8 HukiEh, # No. 3878, SHMil a7 AR petiisg? EtOH70% MTC-06720 3905 +30 (-24.5)
TTHS C41 1 %5 8 HokihE, # No. 3909 e 4 AR padisg? EtOH70% MTC-06386 3935+40 (-26.6)
TTHS C42 1 % 11 57K, 154, No. 1927 a4 REEAM TII~pi? KK MTC-06387 4555+40 (-27.8)
TTHSC43 1 %5 11 57K55EHE, 100 544, No. 1952 a7 HEWAM BIEI~H?  ZKGEK MTC-06388 4550 +40 (-25.8)
TTHS C44 2 % 5 S7Kki5ER, # No. 551 KIAE RERA Wb EtOH70%  MTC-06389 2930+30 (-25.0)
TTHS C45 2 £ 5 B5/KERERS, # No. 553 KIFAE MR WAE EtOH70% MTC-06390 2830+30 (-24.1)
TTHSC65 1 155 M% T BEE EtOH70% MTC-07436 3155+35 (27.2)
TTHS C66 1 #4557 a9 7D % T pE EtOH30% MTC-07158 3750+25 (-23.8)
TTHS Ce6(r) L (TTHS-C66 DRFFIERRN Beta-216228 373040  —
TTHS C68 1 1 Sl v P T S BIRTiE~iE EfOH60%  MTC-07159 3420+30 (-33.3)
TTHS C68(r) [l L: (TTHS-C68 DEFHIE k) Beta-216229 332040 —
TTHSC69 1 6 SimiHsds, e RIAE A BWIEEE~TEE EfOH60%  MTC-07160 3290 £30 (-30.4)
TTHS C69(r) AL (TTHS-C69 DFF IR Beta-216230 3260+40 -30.7
TTHSC70 1 49 Simsdsh, SV 2 E—+E if} 73;;/ RE BIIRTZE~rpEE nggm% MTC-07161 3780+30 (-25.1)
TTHS C70(r) L (TTHS-C70 ORI Beta-216231 3760 +40 -27.6
TTHSC71 1 49 BHRALI, K2 2 KH—4 T g et TOER  Mrco7ie 3810230 (302)

IIINIITY — EtOH70%

TTHS C71(r) [k (TTHS-C71 O lEs L Beta-216233 3800 £40 -282

HRHES O (r) FFIEZ T 7230kl OVC iR 2 E R BRI HTRTCRRII L 22t T, 2 abishd AMS 12 & o ClIE L 7= RGZASY SIS AT IE A
lESE L Lo & TR Lk, EtOH 1 T8/ — /KA, PG:7aEL/Ya—,
Samples with (r) are remeasured samples. Data of 6"°C value were measured by Isotope Ratio Mass Spectrometer, and those in parentheses are refer-

ence data measured by Accelerator Mass Spectrometer for the correction of isotope effect. EtOH: ethanol-water, PG: propylene glycol.
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Fig. 5 Temporal correspondence between changes in fruit and seed usage at the Shimo-yakebe site, pottery chronology, and en-
vironmental history in the Kanto plain. Data for plant food utilization at the Shimo-yakebe site are from Sasaki & Kudo (2006)
and Sasaki et al. (2007). Radiocarbon dates are simplified from those in Fig. 3. Blocks of radiocarbon dates do not show conti-
nuity of pottery types or structures, but overlapping ranges of 20 of samples.
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