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FHE 1 ERES 2144-1
Photo.l Lacquerware (No.2144-1)

A JEEB -4 T 58
B: &8 L
C: g

1 BEMRES 2144-1 © X # CT 18
Fig.l Three-dimensional image constructed from X-ray CT analysis for lacquerware (No.2144-1)
A:image of the body and bottom, B: top of the body, C: rim of the vessel

Y,

2
100 pm IMG1

2 WERRIA 2144-1 OFBENTH EtE v EV S
feEamEEmMEE G b RKHE A% (BED 4 ot#E~ v 7 (BSiKa, BFe-Ke, BHg-Ma)
Fig.2 Cross section of lacquer coating layers containing red pigment and it's element mapping (No.2144-1)
Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map




BTAREROH A TIRTH -7, B, HBEEMER
(K172 TR, SSETBIZEBONTIETEREAS
iz @h# onih, BEIBLUTHE~ v 7 TREF
T AEREB O TORL, UEhs, KEHKES
DREHEE R, BEHO LICBEON T EBREREEN
HY, TOLIIRNVATSEFUE, £ LT, BRE@IK
ZRUB/ERVENRN, IPEHEERL TSI LD
o7,

RERIOIEEROFMIT DT, BIEERE > T 7,
FMZTOLONBEHFELTEST, AEICEESUEM T,

5.1.2 BRES 21442 a3 (81)

K30 FH 2B IBRAE3IcmIEET, Zhond b
OgMERoN2WMA NI b, ToOMEELELRE
Mo, O 20cm L EOSEICE 2 [ieErEmy (B
H2),

MALBGEIC OV TIR, FEBHEZFLCHMLLTHL
B, FHETH -7, ERORER, FU5I<wA 70
Z2A—=FICLBEORR, 1 K1 BAD 2 ARUMAN
OHFEWNE . F/2, B1I0mm OB R &M ER
e, HEOEIEIIAHBETH 505, X CT Bho,
THMHERPEEN TS Z ENBETE /Y, T8H
EBbLbhE (H3),

BEHEE T OO T ORI, HEAELL 2141 D
FOBRAONFMBBALTOENEI HEIAHTS -
rels, el Ed, o RIcEBaoRE o ki
Ny AIKNTFEECEIEVERONT, 2EHEEEK
LTWa I ENbhote (K4), BB, FEAOXUA
IHTF DRI, MK TAERDH 1 TIRTH -7,
BEEB D FEM IOV TIE, 2144-1 FRE, EMZ DL OM
BELTEBST, RAETEUM-T,

5.1.3 BEXMES 2144-3 ERFR (B

Wb FH 2D 5, OREEASNBHAH 2
BHbo, HuRiINlbam THB (BEEH3), /N
itz s alREED S B,

HALBGEIZ DN TIRN B, KEOHHR, WHANS
WIDARHATH -7, TIVFITA 7 0RIT—TITk
LEEN S, FTHMEIT IMMNETIREOE DR &M

HuohTeh, 3ARMEIROATEERLH 5, KED
Bk, 7 7MERSEENRTE D, o3 3k 2 A
ZT0BID, 2ARVISHEEZEZ SN S (KI5A~B),
FTMIE2AR BN, IaIMI IR LIBATH -7, K
o & FHEE 34 mm, 3 aMIEI 1.8~25 (FH2.2)
mm, ¥ 7HEREAHKE, I aMEEE 4410
mm T& -7, OBIIEIE 8.1 mmT, BHi 47 mm,
Wik &M 28R 2 &, EHICR—Hmn o5& & i
TRE LIRS DT MRS 70, BROMFEHESH
% (K 5C~D),

BRIFREE 1, TR0 LicEHEEoRE (BERTFAD),
ZD RIIR VA TRF GESA TR 2ETCENBRVE
hoht, 2EHEERL TS, EWICHMEEET
Hotz (BE6),

RIZ, WEEMOFEMIZONT, UTICEHMT2 (K7),
AER TR, ERRHEOKRTEEL oM AL, 0K
HORMIZOVTH AN KREBOB I, 2144-1 K,
BRI OMHBE TREMOMBIEIRD Shith - (K
TA) W, BRENHOREBETII T » IaMLbHE
FRIIZRE 2 MRAHER O ML EERR 12 > T (B 7B),
Z DM EoMBEAETLR L TR S &ML b KL T,
HEE DL TIE O hs £ TISE7 5 72 & DA RIZIE -
THY, ThUNDERS I < IKF DFREED 78Ul
FanZHEELZ->THBE I EBbM3 (MTC~E), Th
RHAEOWHOROME LK TS L, RO L0500
5o A XFITEBEOMERIIEZONFTMIZH 5—> D
HEARBO/NEEDHEE O EXDOHNFUICHEDHEE D
(FHER) &2 OHBEOEA 1 OBRERTD 1 K&,
ZLULTENEMO B HHERD 585, ZOMEREH
frd UCTRICSEMAH L, HEER &SR ORI %R
TROKRELBREBTEHDOATHE (KTF), BOR
ficd 3 6D IREE, HBED LD ZEENE MR
g2 vowl, MITEEEE, HEDO LY
BEIE IR - THHER DI 82 155, ZDORDIMI
ISR 2 RTINS g 5 & (K 7G D FRERD,
Z QW I TR & 2 oMo ZMEE (P) MKHEICH
hz (K7G). Sl gEs/hs B ERRICE-
T3, FAMMBAIRZKTF-OREEN S D, HARMEH T
L5 (K7TH)., KTB~EIcRoh 5 HEidc

11



ji'it\l\\!ii.\i“lwr: YOOIV

T2 R 2144-2
Photo.2 Lacquerware (No.2144-2)

X3 @ERREM2442D T VN4 nRa—T5H (K) EX#BECTH ()
Fig.3 Photomicrograph (left) and three-dimensional image (right) constructed from X-ray CT analysis for lacquerware (No.2144-2)

100 pm MG1

B4 EERRIAE 2144-2 ORI EotFE < v E LS
FooEmEMEE G b RHE A (BED 4 t#~ v 7 (MSiKe, MFe-Ke, MHg-Ma)
Fig4 Cross section of lacquer coating layers containing red pigment and it's element mapping (No.2144-2)
Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map
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TH 3  ERES 2144-3
Photo.3 Lacquerware (No.2144-3)

X5 fERREERS 2144-3 DTV IV A /R a—THEE X #CT 1%
A EB RS, C: O, D SN
Fig5 Photomicrograph and three-dimensional image (right) constructed
from X-ray CT analysis for lacquerware (No.2144-3)
A-D: explained in the text

A,
100 pm

X6 ERRAELS 2144-3 OFBENH E LR~y EV T
fo EBEEMEHE PR KHPE T BED A ot#FE~< v 7 (BSi-Ka, WFe-Ka, BMHg-Ma)
Fig.6 Cross section of lacquer coating layers containing red pigment and it's element mapping (No.2144-3)

Left : Photomicrograph, Center : Backscattered electron image (BEID), Right : Element distribution map

Wl Y
<

»y O ]
TN
"'.‘ o Tk

i Tk
fe

SRS s3H 2+ @

7T NGRS 2144-3 OFBIEKNR B L BB & BUE x4 O R O SIS T O Mg
Fig.7 Comparison with a material used in the lacquerware (No0.2144-3) and recent Nezasa (Pleiblastus argenteostriatus f. glaber)
A~H: explained in the text
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HH 4 EhRiES 21444
Photo4 Lacquerware (No.2144-4)

8 M 2M4ADL Y MU
Fig.8 X-ray photographic image of lacquerware (No.2144-4)

100um

9 ENAHS 21444 OBEBIEMID EotR~ v EV T
Je L EMEMEE P RGTE S (BED  fot#~ vy 7 (BSi-Ka, BFe-Ka, MHg-Ma)
Fig9 Cross section of lacquer coating layers containing red pigment and it’s element mapping (No.2144-4)
Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map

15




16

T T T Hlllllﬂ
: LY

TH5  ElRiES 21445
Photo.5 Lacquerware (No.2144-5)

X 10 ZhE4LS 2144-5 O X CT 14
A EE~&E, B: ki, C: {4, D: JEm

Fig.10 Three-dimensional image constructed from X-ray CT analysis for lacquerware (No.2144-5)

100 pm IMG1 100 pm
11 SNaHS 21445 OBRBEMH iR~y EV T
i s PR RS BED £ iot#E~v v 7 (MSiKe, HMFe-Ka, MHg-Ma)
Fig.11 Cross section of lacquer coating layers containing red pigment and it’s element mapping (No.2144-5)
Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map

B 12 NG4S 2144-5 OFRBRIENNT & BN
Fig.12 Microphotograph of a material used in the lacquerware 2144-5
A~C: explained in the text




HH6 Ehhikd 214411
Photo.6 Lacquerware (No.2144-11)

X 13 MRS 214-11 oL > hF B
Fig.13 X-ray photographic image of lacquerware (No.2144-11)

14 EREAEE 2144-11 OFEBEWH EuE~ v EV S
koEREMEHE PR EEFE (BED 4 i< v 7 (MSi-Ka, MFe-Ka, MHg-Ma)
Fig.14 Cross section of lacquer coating layers containing red pigment and it’s element mapping (No.2144-11)

Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map
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HE T EH 21446
Photo.7 Decorative comb (No0.2144-6)

15 EBA 21446 O X #2 CT &
Fig.15 Three-dimensional image constructed from X-ray CT analysis for decorative comb (No0.2144-6)

16 A 2144-6 OFEBBEMII E LK~ v B0 T
7o EREMEHE b RS BED £ iotk~v v 7 (BSiKa, BMFe-Ka, MHg-Ma)

Fig.16 Cross section of lacquer coating layers containing red pigment and it's element mapping (No.2144-6)

Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map
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B8 B 2144-7
Photo.8 Decorative comb (No.2144-7)

17 BXH 21447 O X # CT &
Fig.17 Three-dimensional image constructed from X-ray CT analysis for decorative comb (No0.2144-7)

100um

B 18  BEA 2144-7 OFEBMEWH LouFEe v EL S
e EBEEmEES b jKHE R BED 4 ot%E< v 7 (MSi-Ka, MFe-Ke, MHg-Ma)
Fig.18 Cross section of lacquer coating layers containing red pigment and it's element mapping (No.2144-7)
Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map
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HFE9 B 2144-8
Photo.9 Decorative comb (No.2144-8)

X 19 B24 2144-8 D X #2 CT &
Fig.19 Three-dimensional image constructed from X-ray CT analysis for decorative comb (No.2144-8)

BE 10 24 21449
Photo.10 Decorative comb (No.2144-9)

%20 XA 2144-9 O X # CT 1%
Fig.20 Three-dimensional image constructed from X-ray CT analysis for decorative comb (No.2144-9)
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HFHE 11 %A 2144-10
Photo.11 Decorative comb (No.2144-10)

22

Fig.21

21 BEA 2144-10 © X 2 CT
Three-dimensional image constructed from X-ray CT analysis for decorative comb (No0.2144-10)
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BHE 12 AR 2144-12
Photo.12 Lacguerware (No.2144-12)

X 22 HEHESLE 2144-12 O BEBIEMITG EBUESD 5 L2 B XUV 7 < 4 OBIEAHE S © Mg
Fig.22 Comparison with a material used in the lacquerware (No.2144-12) (A, B) and recent Karamushi (Boehmeria nivera var.
concolor f. nipononivea) (C) and Yabumao (Boehmeria japonica) (D) in bast fibers

X 23 HEHEBLL, 2144-12 OEBIEKIH S cE< v E VT
e EmBENEEE B KB T8 BED 4ot~ v 7 (MSiKa, MFe-Ka, MHg-Ma)

Fig.23 Cross section of lacquer coating layers containing red pigment and it's element mapping (No.2144-12)

Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map
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T 13 Tl 2144-26
Photo.13 Bracelet (No.2144-26)

X 24 it 2144-26 OBRBEEWIH & ik~ v €07
fe ESEMEG o RS (BED 4 oc#E~v v 7 (MSi-Ka, MFe-Ke, MHg-Ma)
Fig.24 Cross section of lacquer coating layers containing red pigment and it's element mapping for bracelet (No.2144-26)
Left : Photomicrograph, Center : Backscattered electron image (BEI), Right : Element distribution map

X 25 il 2144-26 O X CT I EFV F Vv A 7 u 23— T HH
Fig.25 Three-dimensional image constructed from X-ray CT analysis and photograph from stereoscopic microscope for bracelet (No.2144-26)

A~E: explained in the text
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Investigation of Fabrication Techniques

and Material of Lacquerware Excavated from Doi
(1) Site in Itayanagi Town, Aomori Prefecture,
Japan

Taro KATAOKA ", Nobuhiko KAMIJO", Masatoshi SHIBA *, Yumiko ITO®, Kazutaka KOBAYASHI",
Mitsuo SUZUKI*, Yuka SASAKI®’, Fumio SHIRATORI" and Toshiyuki TORIGOE®
Y Faculty of Humanities, Hirosaki University, 1 Bunkyo-cho, Hirosaki, Aomori Prefecture 036-8560, Japan
) Hirosaki University, Faculty of Science and Technology, 3 Bunkyo-cho, Hirosaki, Aomori Prefecture 036-8561,
Japan
® Aomori Prefectural Government, 1-1-1 Nagashima, Aomori, Aomori Prefecture 030-8570, Japan
) Botanical Gardens, Tohoku University, 12-2 Kawauchi, Aoba-ku, Sendai, Miyagi Prefecture 980-0862, Japan
) Paleo Labo Co., Ltd., 1-13-22 Shinomae, Toda, Saitama Prefecture 335-0016, Japan

® Nara National Museums, 50 Nobori6ji, Nara, Nara Prefecture 630-8213, Japan

To elucidate the fabrication techniques for lacquerware artifacts excavated from the Doi (1)
site of the Jomon period at Itayanagi Town in Aomori Prefecture, Japan, we conducted a survey
based on X-ray computed tomography (CT) analysis. The lacquerware products consisted of
rantaishikki pieces, decorative combs, a textile product, and a bracelet.

Rantaishikki is a kind of lacquerware in a form of basket, woven with plant fibers and painted
with lacquer, and further decorated with red pigment. Rantaishikki is a distinctive product of
Kamegaoka culture. Although the weaving structures are usually not visible to the naked eye be-
cause the mesh portions are covered with layers of lacquer coating, X-ray CT analysis clearly
showed the structure of the weaving. X-ray CT analysis revealed that two types of weaving tech-
niques were used to manufacture the baskets: the Gozame (mesh weave) method and the Ajiro
(twill weave) method. In addition, the lacquer coating layers were analyzed by an elemental
mapping technique, revealing that the upper and lower layers contained cinnabar and red iron
oxide, respectively.

All decorative combs consisted of a number of shafts and about ten teeth that were placed per-
pendicular to the shaft. Lacquer coating of the combs consisted of two layers; the lower was a
simple lacquer layer while the upper contained red iron oxide.

The fibers that were used to produce the lacquer-coated textile product had completely disinte-
grated. However, by the observing the gaps in the remaining lacquer coating, it was estimated
that the textile was manufactured with fibers from Karamushi (Boehmeria nivea var. concolor {.
nipononivea), Yabumao (B. japonica) (D), or a similar plant species that produces very large fi-
bers.

The bracelet was produced by using vascular plants as a core material, and hardened by coat-
ing with lacquer containing sandy silt. The red pigment that coated the bracelet was estimated

to be made from an iron oxide-containing material.
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