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Shuichi Noshiro', Yuka Sasaki’, Mitsuo Suzuki’ and Yumiko Murakami*:
Use of the timber resources of Quercus gilva in the Kanto district,
central Japan, during the Yayoi to Kofun periods
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Abstract Recently Quercus gilva came to be identified from wood structure, and we re-identified oak woods
of the Yayoi to Kofun periods from seven sites in the Kanto district, central Japan. Re-identification showed
that Quercus gilva was exclusively selected for making hoes and spades during these periods. At four sites in
the southern part, Quercus gilva accounted for 50-70% of hoes and spades including unfinished ones and their
materials, indicating that these hoes and spades were made around the sites. At two sites in the northern part,
Quercus gilva was replaced by other species of Q. subgen. Cyclobalanopsis and species of Q. sect. Aegilops for
hoes and spades, and the limited number of finished and unfinished ones made of Quercus gilva were though to
be brought from the southern part. Even at the four southern sites, wooden artifacts other than hoes and spades
were mostly made from species other than Q. subgen. Cyclobalanopsis, and Q. gilva was used sparingly among
the small number of artifacts of Q. subgen. Cyclobalanopsis. This exclusive use of Q. gilva for hoes and spades
during these periods was probably due to the elastic and comparatively strong nature of the wood of this species.
Key words: hoes and spades, Kanto district, Quercus gilva, Quercus subgen. Cyclobalanopsis, Yayoi to Kofun pe-
riods
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Fig. 1. Localities of the studied archaeological sites and the

other fossil localities and present distribution of Quercus gil-
va in the Kanto district (distribution after Momohara (1997)
and Chiba Historical Material Research Foundation (2003)).
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Table 1 Time frame of hoes and spades, other wooden artifacts, and natural woods at the studied sites
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NRBBZELR). —ABEEM, B:ASRRMS (458), C:IAfRM (338), DA, E: Mok F:—ARH
Fig. 2 Material timber for hoes and spades (A), unfinished (B, C) and finished ones (D-F) of the Ikego site, Kanagawa
Prefecture (Kanagawa Archaeological Foundation, 1999a, 1999b; drawings deposited at Kanagawa Prefectural Board of

Education).
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Fig. 4 Taxonomic composition of materials for finished and unfinished hoes and spades, their materials, other wooden artifacts,

and natural woods at the studied sites.
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Fig. 5 Radial length of the materials used for hoes and spades
and other wooden artifacts at the studied sites.
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2y, 19925 K1), ML EBEICH 25 ERATR T &0
B PEID D> & L D JE HE & PR o Jeg e
PORIEPHELTwD (A 1990 K1), 29
Lo 2T, B26AF4 4 I3BHT
28T B HESCRHRTHI AR D SRR D FE I & b 72> T

6 KB SHEL 724 F AT RE (Br R Ny
Y, AR 5 SD48 TEHI L), 1 HEE 1 mm,

Fig. 6 Acorn of Quercus gilva excavated from the Sorima-
chi site (Sasaki & Bhandari, unpublished; lower horizon of

SD48). Scale division = 1 mm.

(AT, 19925 11, 1999), FRARFAH & RIS IZ
SHREE S EREEICOT TR, IEEICAET LT
KM@T%OKE%KBh%

WA F AT OEFRBEEZE L THLE, RO
t?f&( FAAARR, HE J9EH L2 Iz it FEb
DRI Y DEDA FA NS DRPER L Tk
MEINS, FRHAREN L EFREEST T, A FA40>
OB E R, FEMBZ 2o TRWES I, FEPRHED
MLl ens, FAETaRROAFA4 T BEE
LTt MEINS, Zucl, REBRHLELEZDD
OBUHEDBOFEM Lo L ol KRB 12
13, A% YA Castanopsis sieboldii (Makino) Hatusima
&Y 7934 C. cuspidata (Thunb. ex Murray) Schottky
RHHEEDNA 7 ¥ @ Symplocos DEARAKRBH L T3
ZEDG, AFANTEHABERIEFTL TR EZZL
N5, Lo L KINESHIZ=EECEREGEDA T AN
COEBME IR VELZ > TOTHARRBHEELTES
T, R~ IO BAK & ARBERY 1 7 /DR E
INTBHEUEIITH A F 4 5> DERAREINTARIZE
MLPRWESNTORLIE»SEZDE (B - 83K,
1990), KRETEBRO I Z1UE E% S DEEI AT LT
WizkizEz oz, DEOH IR DIED T, thTE
PR H OB, ENBIEM OO EE TS L,
PRAEIRHD & IR R D A T A if‘/@ﬁ?ﬁiﬂﬁﬂiﬁ% s
JNRRE L R TH > T, Z JITIIWEEREDY 60 cm
WET A F AN DOMRBEILL T EEZ 6N D,

LLI) LA F AR DEERNIZEE L 1ZE 2>
TW3, £ FA BT IFBREDSINTIX, #HHE»S 15 km
DL 718 15 ~ 750 m ORHE Fifd 5 Hhific s bic
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EEFL, 20 E2S 30 A OMRHMZ i & 2 23 FHY
DIRIXIAL, KIFFOROIK A & Z A% E L, Ki
JOENE ZATEMEBARICR S EINTWS (I,
1936 ; Ito et al.,, 2007), L7 Lith-EEions s,
INBERE IR LR T S, BED UMD A F- A 7> DLEFHY
DI LId R >TED, AR & FHERHMUCIE S
9 L7 RIS HIBEIC S T Ic T L 724 F- 4 S #hDs
AL Tz EBEI N, THLEAFATIHRDBED
£ 9 7t 2 N CHIE DRI 2 A IREBICIE B E VWD
MIEHS TRV, B8Z 65, Yk, WAL DRE L
WZHOL L Tt F4 B pfig, HIE (1997) it (2002)
DRET % X9 7%, dRDIRED REE 2 Nl 7 BA%E & Al
FIZk>Thbiy, 20K BEPBAEREINC oM 2 A
HEL - TwrbDEFEZ6NS, DRl bR

TR 7B DT =7 2513, RIS L4 F A4 2D
FHAPKRELHDT 2 L) RDUIHER TE o7 L
5, 4 FATHROIHRUBFIT L ro b D
EEINS,

2. A FAHEBMOBE &

ISk DA & R, SER O R B L I T A
2E, WINOEBT LIRS H LRI X 238 WIERE
CiE7%l, B L IREOELFF>Tws (K7), #F
FRISGEWHEEE T, A F AT T 2NN T AN
SHETY, SEMMAS 18 ~ 38% % o, ZhzR kb
% 33 ~64%DARBMDIH D, TRD D 3~ 39%% FMH
i %, R R CERGED & ENBES T, A
FABLTOHZNLUNDO 7 AHTHETY, SEKMD 49
~66%% 5%, REMD26~50%%, HD3~8%
EEZREMDED 5, AFPUREES T, £ FA4 42T
bZNPUND T AHTHIFTY, 5EHRMH 91~ 92%I1FE
KIBHDS 7 ~ 8% % 5D, £ F A4 H L TIRIEMIIERD D 2%
Zhid Tz, WEEESO/INBEEE & SHATEBRClE, 4 F
AT EZDMDT A AT HIETIE, T 81 ~ 84%
%, FMH B OIZRBMD 16 ~19% % 5T 2 DIkt
L, 7XFXHEIZTRCERLLTH S, bo L bNETDOH
PRI, TRAERREIH~ T EIRETH O 7 2 iz R
(&, AFATY, ZoMbD 7 HH T HiE 7 XFXHD»
FTNTH, ST 60 ~78%%, KBFHI17 ~40%%
Hi®d, A FAATLUNTREMDIRD D2 ~18%% o T
W3, —J7, SVERMUR I~ IR RETH O 7 2 i3
FRVU S SR D A T4 A NCHE L, 94% DT8R TH > 72,
CDEHIT—ODBEITR S L BHRIC X 2T~ D&
A7, BT & OBIKOJEM & AR, RO R
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O AR OBE) 2 KL TO 2D TIERVD EE R

55,
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T2 DI ERURIH OB CH D, YRFDh &
PRORATIE, B (2009) 2HEHET 2 X 9 e % A
L 7K T 2170036, JFEM ORI & 872 5 —
HOTREEZ2ER{ToCwkEELOND, ZORDhT
EITIE, M2 A AEID T 2BV 7 RO BER
ZORBIDLEHE L TE D, HBERICHHERE
DEBFEM S RnEEnTns (K, 2002), F7{k-
MTHOAEM G L, KB TAFLLEBLNIARED
HELTED, WA DKREG LN L6, TR
R DM TEIF T, A FA TS 2NN D T H A
HEZIZU O LT 2O RM & BN ORIEIEAIITD
NTVEZERHLRICE>TWS (A, 1999), —71,
RO TEEF T, AREMESL T, 454
HUFEMDPNEE A E RSN G E, PR & b
XTI DL NI TH -7 k) TH B, HRENE
FE BRI RS DR E b DD, RO LHED
EL, ERRICEMZED 2L T, 2 OBERZ 23 TN
TRT>TREDTEZVLREEZ NS, FEIFD TR
R~ D 7 A B g & 7 2 X HITRER R
~AERHETI O 7 A 2 i b FRRIC 8L O FEHE DS <,
GBI E B & MRk L2 =M AT LR %2
DIk RERZ R L Wb EEZ NS, —T, B
VUGB A F- A 7772 & BB o A IR R I~ i 15
ReRETHID 7 2 Xfil%, HTDICFEM ERRMIZH 2 DD
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HES, /INBHEY & SHTEB O 7 h 2 g & 7 X X,
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L, FEMIEHTE ST, BT H 5 I A % fib
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FATTDFEMIZ, M CHET 2 2 L2 X 297 I OMEER
BERETLE, FIATERELZbDEEZONS, LL,
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D5, TXTOWHZBET 2 DI aREMIEEI N
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HFE DI D 2H B TH A T4 4> DIk 78T
RESHE L THELTWB Z 834 F4 7 DBk 52K
R AR OFEZ R L TED, KENEBRDSERT D> <
DODNIF T DU EIRO i 7 £ 5 6 B A S N nfigtDs
brEEZLND,

PR & E IR 221 T OARBL, O BLME & I
BEL i, SRR Eh oaiciEimsncns
73, SERATR R A DAL & B ORBEE & E R 3
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FREI — A 1~ S ERTH
IFAHV+R? PHAVER  IXEH

n=9 n=35 n=32

FTRE IR — AR R R~ 1A

AFAAV+E? FHAVER U XX
n=5 n=43 n=34 - fﬁﬂ}jﬁ’}(
=g
[ ] st

NGBS - REDEM— S8R ~%8 ATV R BE R — & S
AFAHV+R? PHAVER  IXEEH  AFAHV+R? PHAVER

n=24 n=19 n=16 n=43 n=24

MFEP— BRI~ %1 [E| FF B & B — 3 A 1 A~ HE R P
AFAHI+RA? FHAVER AFAHI+RA? FHAVER
n=33 n=11 n=97 n=37

N2 D

It FIE PR — 3R A AR A EAET—3nE R
LFAHV+A? PHHVER LFAHV+A? FHHAVER

n=147 n=57 n=45

NA D

IELRwEEZoNS, BEkoRMA DT, BTk
BRI EB T 2 litskix, JIEBOEE LB IEE k& X ONER O
W5, OHNER B X ORI LD & E R L 7
EEZHNTED, UHBERD O Hl R - B2 ~ TR
BT FBICRE N S RANE IR EEZ o Tw 3 (Bl L,
2010), F7<ILH (1986) b OMAGHEZD LI
LT, B AE & B R L DR D E 258D TV 5,
—77, UK (2003) &, AFELAFWOMEE L HAaAD
AP 2 A &9 B TR o, SRR DB
Ho 5 FATR OBGR I HEH TR IS HR T 2 £ LT b, &
STt EPE T, SEEMIBICHL TEROARBMZ S
OARBESHEL 2 2 e oS 2 HINE T 5 EED A
TEpstEf ST s (LA, 1999), BIEO iz A% L,
A FA T NIPEE D> & LT iR R 2 ~ TR T

n=10 7 MRS ATk D e & AR, R
Mo,

Fig. 7 Ratio of finished and unfinished hoes
and spades and their materials for different
taxa.

IR DRI LB T, et ofbfEidstz W
b, LT S ALREHL T IS E L (BB, 1997),
F - RIFEER O A5 ELEBD & H A U 72 5B %
W~ R AT O 100 fidb £ h O@iskic E -7 7 A4
SHiEOARMBRWEINTES T (BB - #5K, 1997),
B D2 5 ALBIEH D A F A 4> Bk % g b b
ZRETICHEAERO S O LEER 2T 2 DIZHREETH %,
—77, #PEETE, Lk (2010) o8Ik b AE
TR — SO B R =Sk (R DB 1A F 44
OBELNTED, THLKIRMEEE TS L, KW
H B IZIFIETERR L 7RFED b D H3BH BHb 5 Fe 300> B e i
JITHEEIN, ZNBFPFE 28 L it s
ZITHMHADHREICN TN EEZLDN b L 7Y
rFElbnsd, £-8E (2010) R L7-XkHIC, B
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HEWRSULPEBIE ) J )8 7 A 77 MBI D ARM DIRIE (7% - K2, 1922 2 &%)

Table 2 Strength of the wood of extant Quercus subgen. Cyclobalanopsis species growing in Kagoshima Prefecture, Japan

(modified from Mori & Sugiura, 1922)

— Sz ER HERREL B A H R HUER JEE R HVER A Cofl i
% kg/cm? % kg/cm? % kg/cm? % % cmxkg/cm3 %
A FATY 0.79 85.1 154,303 88.3 1321 84.0 678 86.7 8.57 101.9 0.31 106.9
VYNSRI 0.97  104.2 157,579  90.2 1450 92.1 761 97.3 7.84 93.3 0.27 93.1
vovanby 0.89 95.4 152,675 874 1410 89.6 722 92.3 8.14 96.8 0.28 96.6
T 0.93 100.0 174,689  100.0 1573 100.0 782 100.0 8.41 100.0 0.29 100.0
>IhY 0.92 98.4 150,614  86.2 1450 92.1 692 88.4 7.56 89.9 0.27 93.1

% T AATDEE 100% £ LT, bSOz RDIH D, WHEEIZIESD 7 D OFiER,

HIZBT 2 8tk BT AR > & AR A E 2L L
TWLIZHED ST, ZORZE L CTHEM OO
FBEL TE D, TRERROTREMICHL I NI FA D
T ET Dk FMERDEERFRICD R I T
WolktEZoND,

29 Lk 2z o s —Jc, B oh
IZBWTYH, M L@k BER IRV H > 7
£ITHL, A FAHUNOT AL HFE 7 XXHi%
GOTHOEMZ R THasE, =S EEREETIE
WISk D PR 12 16.4 ~ 18.7 cm TL Y P H K ZF LD
WRL, JEETIEPEY 12.6 ~ 154 cm TL Y P B/ E K
o TED, MDA OEBOFEEEE L O BZIRE
MALTED VO EINENTH S (K5), TabbILH
DOWEETRTIX, & H/INETHIERI F - 7- B 5k % L
EL T2 DIcR L, REEBOMRAE TIE L h KRBTk %
MR OWHEZEEL T k) TH s, Lo LILETYH
WL 28 ~30 cm 12 ED T A A T lER 7 X ¥ i
BCIldd kR ICibNTE Y, BROKE LEMDIZ
Do 2R TlE v, BT ORI, BE, TAT Y
MEO S ARICH 72228 (BH, 1964, 1973), 9L
1 EMDEBFEPAFLZMEDE S XD IFEMEREZD
BomLiggtom<, mEifedbiBiER > TninTidsk
W EEZS5ND, Bk TERTR AR E E ST D N
DHLDODIIHNERPLTVIRTH D, L TIFIH LGEIE
T EF/INEDWIKIC 72 & > TR TEM 2O THIEL
7272012, EDHD LD /TR N7 D b DIz
BoTVR5Dhb Lk, 29 L7#ikoE RO FIC
Wk, SIHBEREEZERE L 7 EEHE & R Lo EMiHA R B - 7R
T, ZNEITICHIOBIRITbN T3 T Th Y,
ik % & ISk DILHE L DBBHIZ S BRI T R EFETH 3,

3. AFAHAIHDERER
PLEANTE &)1, BIRHTRE TR, ko
SEERHRICE VT, BKOFEM & LTA FA4 7> 3G

LGEIRENTED, DWW TZ2nlbso 7 h b figssist
RENTLIEPHS P ELR ST, 29 LBIERD
B ELT, DRI FAhT EznLsNo 7 h0 bl
B TARDERDE > Tl EnELoNS, BlEDA
FA A NEETEDS 150 ~ 200 cm ISET 2 DITHL,
ZRUS DT A HETIZY 920 AT H 100 ecm 123
T2HDD, ZOMDOMIZ 0 cm LT E IR T3 (AH,
1964 ; Ohba, 2006), L7 LJE#M &K% & T ik o
B R 5L, AFATUNOT AT HIETH
L FATY LIRIEAEOREIDEMBEONTED (K
5), MEFOPH L FTICAEB L ek 7 AS Y HEOAK
DREFJIIC K BE D H - T, ZIUT Ko THfl)NE
RENTVLLERZEZST, BZOMEDEOLIEES
NIFER TR VL EHEZI NS,
MEDHTHBE, A FATLDRMIZZNUNDT
77 MR ORI LR THIRIICHRIE DS b, Rihin2 &
Do T0D (25 120, 1922), HEVLE RS
L7 A HE S MOMERIC X % &, HIERECCIE
SRIE, PR & Lo MUY E TR, TANT Lo
EBHML, A F AT NIIERE L PR TIZD > L b5
WV, EZAH, EM D) OEYEHRLHIERR £ coflH
BTIEAFATE Db EBEL, TATTBIIUKL,
A FA B> DR i TR D5 2 MEIERIC B »
THIMi S TED, MOMM oW, fiffE, THEL
B & LTI S (BEREA IR, 1912), MM B,
Hiliif & L Cfhd 7 h A M@ ORE & AR T 22 D HEfe T
IEIE e (BAEWRE, 1935), 7RAERRD 5 Hig
DAL DS, ST E L TA FA DT ZHAL T
72D, 9 L7 Hlgic B ENTRS D i@\ OB O R 2
BEKICH o EBBEL T2 HE AR TS EEZS
ns,

ZD—HTEEBTRELDIZ, BIEOMEEREMT & DR
Tho, Wtke 2NN OEBDBEHE N2 ATHD L,
kI (X 2 DA DB X D U PRDS 1.5 15005 2 f5I3 L
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