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Fig. 3 Decorative combs excavated from the Yawatazaki (1) site

SO FIIZHi D& - 72l E R » TR TE 5,

C ZTUZ 15 A O A ok D IR AL i gk o> W16 13 1

EThs. ik, ROFEHEIRNC AT THSD KL :
1984)

A 2 1E. P2 (1990) il b Lokl TH B
(B 247, WlUlI3idehii 1 & gk, A B~BC 50 (I519)
P~ S b, Miggidkbh T, i
MEzFeIEThd b, Efih oS T iflimo—HBE K< .
DN E S « BRI 6.1xX44cm DHIET, O A
A i SR D fR Rk s> o 1B - B« FED 3

AKoOPEisH D, RO TS RENS 5, Hikkid
N D K g D LI D S 13 AT &, £ oW
ETH 5,

P2, #5RERFCBNTL Y M g
MEhTb, TOE TLEHFDEFHDT, LK

32

BTHID, ZOIIMIFRENT & 718 > TR % LiF T
WA | ELaiEAston TS (P 1 1991),

2.2 N\BEIE (1) EBRDEHE

JNIRIRE (1) SB35 NN AR X 1, e
P RN O FMNALIE T Do B FANK R D kil
(NEFN, 2D G5 ENNTE F Nt Bt & Tz
His & i 72 ik I & - TIRIK S M SR Kz
VHE B TTABFU S, mREHLA S I EM A B
CEMEERSN T B, EEFOIIEAHIN] L 72 DRI
23 (1948) EDIRPUN AR T HOEETH D, KD
B D AR IRBIR DI & » TRk & U <
tEnsions &5t s, REMBEARAZICE > TH
FI36 (1961) 4o 38 (1963) 4EE TO 3 AAEGMIC
o THRIMEAN N E NI, S B, BERIT (1962)




AEJEMA I ERR R FE DA TH 2, ZDIFIC
FEEME R IA R DT LIRIR A 13 U oD, LUK AP RS -
RARKLL « SREG— « GiNISCR, SLRTRFO MBS 25
MLTW3B, Zolf, #EHioL v b7 U ilisEsdlis h,
AN O B MU D JEBK & 75 5 7o (R LTS © 1964),
ST R DM 3 Lk 4 (X3) (F, MF138 (1963)
EHEOE T Ly Fh o Ui (8 LIS !
1964)s 2@ b L ¥ F 5 EKI B~CL +U L& (e 0)Hi
W~ i) ArulicIilENTO B ARSI 4H
32 M, k4B 3iIcHhTLd, WEN b
T, MiAIRA IR D B 0EIET 5o 44 3 D uiiih
DONE X < JBIRIE, KM 36cm, &S 24cm, JES
BETH B, EM 4, IKli34cem, &S
30cm, JEE 0.3 cm MEKAET %,
M5 (3, W1 36 (1961) 4EJE M A
) i THAMIE [PHAER#ES ] SR Tuk
BRNZE TS (L 19790 &5 =X o g < il 4

0.5cm D

S o X (20

501 &KL (K3, iKlg34cem, @& 35cm, J&
VEE ST B, tHLEALZHIRE L,
I 36 47 1L M A D EiREY » © Kil B ~BC Ao &
DEfEsns (S :2016b),

= 05cm O

3 X #CT i LB ik

LR oM 1 & 2 0 X CT fiisgid, Hik
KEFHRA “FA A B 0D o tH ) KIBEEA] CT it (3 A
ZF v 77 ) #al484 ScanXmate-DI180RSS270) %
M7z BEEARMFE, XHAERE D 100kV, X HEE
100 LA, Mg
um Th 3, CT 80K %, conCTexpress (k¢
ZfEARTA PFEY M) 1Tk - T 72,

JABERIRE (1) ih DR 5 13, SLITR A TR
N AB L HEL 7 —D X ~<a70CT

DM 1 T41.0 um, #Hi 2 T41.9

(Bruker #1: %! Skyscan 1174) % 7, X #ASEIE ©
50 kV, X FA5ER @ 800 A, MY 293 um TH 5,
CT %o k%, NRecon (Bruker 8 12k > Tfi-
720

CT D LpiE 3tETINOEYE, CT Analyzer,
CT Vox, Data Viewer (Bruker t: %) £ 7 (&

Meshlab (Italian National Research Council Visual

B4l R g 1 o CT %
Fig.4 CT image of decorative comb 1 excavated [rom the

Nakayama site

Computing lab) Tii-7, %72, BN GHNIEA —
T ) = AT NT Uy 7 K AA 2 O® Image]

(Schneider, C.A 2012) IZ& > Tii» 70
4 CT 12 5 &7z EHEE

& LT, SR 1 O CT % 1220 D5 B 1
v bERT (X4), CTHRADH 7 —/S—FFALEIC
BIFBH510 (4%90°) oA ECTHRTH 5, ik
I, X MEBIERHEROTEE MRS O, #E
KOBE)E L LA, KR TahsnEEEnrEnReErns
Bo W->T, L M UsE LN 515N 5 CT
B E8bit (256 10) D/ FFax—va v TLET
X, JITRIAMALS I EFHRIICEIES G, o
12, BN EKRNI EERT,

ZOCT @ho, MihrnkbhThs— /T, Bk

WIERR I DIRATT 5 2 EMbm b, T DR, ZEilA
Wiz bDDEELELTVEELELND, &5IC, W]
JEM PRI 2N & 5 W IR FEIE AR OIRIE TRAED JE s &
A1z HHIMIH A4S Lokt (B4R D &RRBS

FMTHEEMM (MAKM2) D2/ =0 H b,

LoD CT g» s, (1) Mo, (2) koK
HE oIk, () Wk, L0 BETRAERICT S
L CHELERSERNBE TS,

ZTIT, MoK D K5 22 8HE H LIRS K %
Bl 57201, 2 CT§EHE L T3 RILBENIKT
BEEBIT, Mg EHET S EDERB B UILE LA

33




CEE LOENIRIC LTS B 28 1c Ui, c0 &k MMIOSNEE FL— 2 LT, MOKK (ROD A3 L

DT, AL NEB O 7=l & T HAE U TR o A o

JWH U7 X B CT A DM & LT, [ M EE% o DRATHIE U 72l g &R 23 A%, 250 & 72 I3WJEH X
WG AR LT 13 2 (LI AA I BLESF1E0 DHDFEIEMRN S EM S, LEWEEWEM XD (K
2010), WDAMIZI#ET LT, 2k Lic, Shae Fidlis U Tnl il

fbkL7:%, 2T EXHHETROIHND 3KILETI
ER L 72,

5 BEIPNEIHEIE O 3 IROCE FVVER ik

RIS I DWW TR Lo Mz s 13 5 3IRLET U bD &5 5lEic & > TR L2 3IRICET IV E R
WOLEIK STk 2BWIT B0 95 112 3IRILE T IV ZEIRT 9o SMEL (K5 ) &Nk & At (K540
Bicwiz, MEHLM8bit THD CT %% 1biticd 3 %o Mt ORLE &R RO AEICBIE TE 5 L5
DEMH D L), TITEFT CTHRTIIXLT, 278 - 72,

5 L A 1 oS (N0 ERREHE (1) @ RCETIVO - RUESIEIX
Fig. 5 3D visualization with perspective ol decorative comb 1 excavated from the Nakayama site
Left image is the exterior, Right image is comb’s teeth and string

Orthographic view Orthographic view

A: CT image at L2 10mm A: CT image at L2 10mm
R4 1 A 2

(6 luds i g oMt & Hto RCETILE CT %
Fig. 6 3D visualizations and CT images of decorative combs’ teeth and string

Left images are the Nakayama comb | and right images are comb 2

34




b 5
A A A A
A A A
! AA & 1 AAA" A
AA AgA, AA
.| A AL
z Esf
£ 2} 2
.. ®_0 ¢ ®
1r { ® e o i Y ( ]
..‘. g [ I e ‘ [ ] .‘
glose o v oo o ww s vl gl e .o i i
123056 7891011121301 12 3 156 78 91011
Number of comb teeth Number of comb teeth
A%k 1 T

1.1 line © The width of the comb tecth 1.1 Tine  The gap between the teeth with cach other

A 1.2 Iine © The width of the comb teeth @ L2 line : The gap between the teeth with each other

BT Pl aE R A 1 o A
Fig. 7 Teeth arrangement of the Nakayama comb 1(left) and
2(right)

s L, WIEMMEIL « BIE L TO B n]hetknid 57
%, PO S8 7 i s FEER DM i P AL D JE A BT & L
TWBDhIFT TG, £, BHBEFHEDIDIZIf-7L
UM B OB T 5 K D T B A0 B
il TWhWd, £y, FHEIZ D0 TEAT L b IEE
s A LA

P LofEick > TIER L7 3IRICET VA Bl & L
T, A BAE TR M O R§E & ik T 5,

6 i b D fC A

6.1 FRILEREE 1 OFEEE
R 1 DMK 16 AR TE S (M6 4. HiithDIE
EHBE, ZOWmK LS TRIMIETSH S (X6 /L

T 0 10mm

1255000 R g0 P75 8

#3480 3

Ao FEIOBRHFICH I BEFTE TEMETSH S0 (X6
LD, £h&b g @ TFHEHRIRIZELED S
(K6 4B« L2),

KAl 14 A (k0 o 1 AN O KB 2 G-
UrchkEg (M7 /), Wi Mg &AL (L2) O
5 A% 3.6 mm (BE#Ef4 0.2 mm), JEAAS 3.3 mm (fEHE
£ 03mm) THH, WiBRKIFEMZLEL, Mo
R O - i 0.9 mm (BR#ERZE 0.2 mm) TdH - 72,

AT, I DS AR T b B THER A (L1) & &1l
95 &, FHA 33 mm (BEHEMR 2 0.3), JEAM 14
mm  (BEHEfd A2 0.4), A ok [7] o o BT o0 - i 1% 0.7
mm (BEHEfRi 2% 0.2) Tdh - 7o, itk ML, Aol
MR TEREIRHEAR & (, FMEEHEMITEL B S,

PLE@EHMED S, KisE 14 A%, KRS > &
M, oW MBS F EMILE L, B
KBk DB TR Z DI ELRS 5, 72, Mk DR
Mb, FEoHsAAsSh, EiBL O &EITHAED
AT 5, COXSICHEHMONEEBIEICEZ 5709
IZ, MRy T, Mtz b0 b PHMES
NTWBI EBDM B,

6.2 FRILERREHE 2 O#IEEE

CTg&EBRILET MG, Hithh 13 AMfEETES
(K64 £7, 134KD BHihzD b DDA

Orthographic view

B: CT image at L1

QEsEpeR

A: CT image at L2 10mm

4 5

0 10mm

B8 Mg (1) B s o M & HEo AR
Fig. 8 Forms of Yahatazaki (1) combs’ teeth and string

35




TEA 1 KOKioWm AUz (X740, Mo 8 /i) o Ml o T SE I A VT T EE 4.0 mm O W K 1

B i (L2) T, FEh 4.2 mm (B8R % 0.3 ETH B, ATFHIIEAT THISHAIL TO B A8 AT
mm), JAA 47 mm (BEEERE 04 mm) TH O, Wil % & B A AT Tl 4.0 mm JEHfHE E LD S
JE3EPZI O, £/, Mg oMo kT 0.9 mm M, ZFOMSIHERE 25 mm Ll N &, FEOBIRIZE B,

(BEHER] A2 0.l mm) TH B, LUK (L) T Mg DM DT &P 72 B,
I, TFE9 3.7 mm (RE#EfR % 0.2 mm), J¥A 2.0 mm K4 DK IE VB ELTAS -T2 EALNS (1Y
(B8 2 03 mm) TH O, WliENLKLIETH 512 8. Wi, BUBANE TH 4.0 mm, )£ 2.0 mm
m, FBEED &2 DMHAT L BRI O - 13 FEDHARTH 2o MEBAIEIERANC K DfEA TS 220
mm (B2 02 mm) TH D, SMipgom X1, K05 DM O ARV b 5 KR TES (1Y
DIEATI i TR LMK & <, Abifig Sl 8 41)o MSBA L TOWNIHIE P 4.0 mm FUEDTE T
{185, H5 (L2), NABALTOWR 30 2.56~4.0 mm, J¥S
S D&M 2 DMtk 1F, #H 1 & LERIZIEIRD X 20mm FIETHOMDE SDESMHAESHA, Wb
SDEHDIE CHURINISIED )2 LT B, Ml 1 &1 Bk &85 (L1

CkHic, HiggmnnE» Sire i EhHIBIZLT
W UE Ay, HAli & A < oMl D RIRE A2 < LT, ul 6.4 HHEBEBEDE LD

WIS EIE & B X ICHIELTWH B T EMGrn- Tt XHMCTARMOIZEEORY, Kbt Mo g
F i, W LB ARRZERE, 5< UK & 4y R g & U Tl e 2 2 EMTE 7o, WlEEFD %
IZ BT K, chxeUliL TEEEhTo fii 2 S OMH I, Mg AN D B DTNRIEE B
5 (K740 LichisT, MRS OREEZEK L/ X210, MK I TRD M A FEMTE TS fED (g & b1,
Rt ORI AEZ 5N B, th O i i D BRI AT I O BRI & B < 3 B LR MifERE T
foo Fho, AIERE (1) BRSBTS B &, Kl
6.3 J\IEE (1) EHEBOREEE 12k DT &2 - oMl 4 LISKE, oGl oo Wi
B3 DAl IE L Eb 8 b EAOENS (K A& Mg, S AhE TSRS I 223 &5

SRl sin e

D

b pes — e o . eI

— THA

[Mi’: iz iy

A ] Orthographic view

B9 rrladE sl ik | o Brar & to (i 3 (%
Fig. 9 Positional relationship between undulating portions and pieces of string in the Nakayvama comb |

)10 o Lg e 1R 1 T & 245 o BUNPE
Fig. 10 Fixing method by use of a piece of string for comb tecth seen in the Nakayama comb 1

36




Ul/)\{lﬁ nits 1T % 7‘50
(O " (OW RS

7.1 ILEBEE 1 OREEAE

91, Moy & HOMEMEERLILEDT
Hb, hxaHDE, KEO LT 2BEOMZ, Mitko

FERITE - 7oL DAL E g2 —HT 2 (M9, &
51T, HHHlOE, KHOBREFHISHIET 5 LI L F
2EHCIA T B,

POl O KW HT CT 8% A4 5 & (K 4), R
MEL, MO A IT & - THIRAEE EN TS Z &EAib
mBe fEAIZPE 0.6 mm TREHI/ARD TH 5,

RIZHE O TIA MG Licwv, 22T, (Eifi%x A,
ZORXAE BI&ET 5,

TR T 205, AmTEETER
EhicHiti4 A 1#LELTEY, IO~
LTHiith 1 AF2F o Lo RLTESH S (K LT g A L oS T T
10 76). B IiCl, ORI 5 A 1 1A% A Hf & Fig. 11 Reproduction of fixing method by use of a piece of

string for the Nakayama comb 1's teeth

p‘ {J Wj? 2

5 XA 4 %%ﬁBH

B 12 L@ A 1 o 2R R 53 O INTBHE
3D “IKILET IO BRI, CT-L : #ilbni CT %, CT-C : Kl CT %
Fig. 12 Internal structures of projections seen in the Nakayama comb 1
3D: 3D visualization with perspective, CT-L: CT images of the longitudinal section, CT-C: CT images of the cross section

37




Orthographic view

B3 rPiLaEER i LA 2 o PraE & Ao (i 4R
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Nakayama site
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X-ray Computed Tomography for Observing
Decorative Combs Excavated from the Final Jomon
Period Archaeological Sites in Northern Tohoku
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Decorative combs, excavated from the archaeological sites of the Final Jomon period, comprise
more than 10 teeth and a head arranged almost perpendicular to the teeth. The teeth were first
connected to each other by binding them with string (string type). Besides this type, another type
was observed, characterized by several additional support shafts placed perpendicular to the
tooth array to sandwich the array from both the front and back sides (shaft and string type).
Thereafter, a decorative head to cover the shaft was molded by using a material composed
mainly of Japanese urushi lacquer. Although these techniques for affixing the comb teeth are the
core techniques used in producing Jomon decorative combs, they have not been clearly observed
before because of the temporal decay of the main components, except for the urushi portion. We
conducted a survey using X-ray computed tomography (CT) to observe the structure of decora-
tive combs excavated from the Nakayama site and Yawatazaki (1) site of the Final Jomon period,
and new findings were obtained as follows. All comb teeth and pieces of string had almost com-
pletely disappeared due to decay, but the urushi portions were preserved. The cavity and the low-
density portions formed by the decay of the teeth and pieces of string have been reconstructed
by modeling their original forms. Accordingly, we created three-dimensional visualization mod-
els (3DVM) of the cavity and the low-density portions where the comb teeth and the string had
been located. As a result, detailed structure such as methods of affixing the comb teeth could be
clearly observed and realized. As can be seen in the 3DVM and CT images, the shape of the deco-
rative comb’s head had apparently been envisioned from the stage of cutting out the design and
arranging the comb teeth in a standardized manner. The string type and shaft and string type
methods were observed for constructing decorative combs. The string type construction tech-
nique, in which the binding string was wound once per four teeth, had been used particularly in
combs collected from the Nakayama and the Yawatazaki (1) sites. Urushi used for modeling the
decorative heads of the combs found at the Nakayama and the Yawatazaki (1) sites was likely
prepared by mixing the lacquer with organic materials such as powdered woods, without the ad-

mixture of soil components such as clay.



