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1. BUBHIZ

HA @ IHARERZE, LEXKoT7asa )
oy— CKIKERFE) 28/ L 78RO oxtt
LN X BT A O 7o BEEHLHEE R 1T & B MR O
HERMTERIC A 5 70 2 E S, HUK T & @R O
BWMIESTON B LIl o7, S50, IHAGRADL
B & W S A S, TR S ZERNC B 1 B BB ER
OBBREORT 2 BN E L VAT - Ao v— (i

EZheE) SEEN A LI -7 (FBM : 2001, HTMH :
2005, W5 . 2005, HFE . FRFF 0 2005, Izuho ef al. :

2009, fE#kE : 2009),

—7%, BYEEEEEEERNETSE S HELELT,
ok
b Eh iR O FERME ST L THMTH 5060 3
* vt X (Optically Stimulated Luminescence :
OSL) 4EfLlER: 1, Huntley et al. (1985) i<
Thhzd k)it -7z, OSLIEERBILI Xy YR
TL) i & 2 FEAHE O 5HEE
PEST OB T Aitken (1985), &K (1999), &AL
(2005) A (2007) L EWFE LV, WIixy VX
AEARIIE I, EEHER KR (57 5) BEICER

itk-T¥ayty b QiR AEFDOY Y

X-T

(Termoluminescence :

NBARPELL EDFHMELP MBI > TER Y
ty MEICEBO LS, S U Ut E GEREED
% TL % OSL WFEIC & » TFHT %5, F72, JLh5—
FERNC NG B AR GERIRED ZRE L, ERR

B R E TR U7l R TR,

23 513 OSL FEANE O FEREDT 98 & 1990 £k
XOBEL, ZofE (FE - &K 20D £b&ic
AE D HAERE PR, SR EREICEE LT
&7z (A, BRS 12007, TS 20087 &), &
OHT, BHEEEERKT 2B CHER%ZO THOB
&b THMETH D, BYPUBOEREZHEOK
HAEACD S HEE T B 5E1C B O CERYEEE O & &2 FEN
MET20OTIIEL, TOMET I HBOHEONE %
GO HUEEREEF T Lo » THXICEHT T 5 C
EWBETH D EARBBT BICE -T2, 515, M
BOERM I T 75 OFRBBEEZHEFETHO, 7
7S BOHRGRIREL T B 5, BEBAICEET 2
77 SBITDNTHE S BAHERIE T TiEe, &P
PR ORI CHERIC—RHER S HIfr s n 277 50
MEERE UTERMEST 5 2 E07 7 5 DERETE
KICRET 2 OICREETH S, I, BN TOHE
HMoOEIMNHOT 7 5 DERNEZT O B, FHBA»

D AR AR R PRI B E R R
DERHERY HEPE T630-8528 TREZRTTEME

T874-0903 A& ERFHE AR
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SO HHHR AT & 2 #EL-S AR T HE Ui+
oBBHERELT, TKUKT b5 XS (ITH - Frif
2003) 73 SR EN TV B KILKEFFE DR E I ITHE
BLE L TRESTZBE—T 75 OFERMESLETH
%, BECHAET 2T 7 5 E EMRIEI
O S AFERMES 2 & LRERRECBTHATS
v, HEHEHOERME L LV EEEOEVDICT
ZIOICEEETH S (BRIZH 1 2005Db),
COEZFEBIGUIPIE LT, AFEEYHE T
SHEBOERMEE AN H 5, SOGEBOBYE FEOFE
FRIE A S 7o B, BHGEERCH S N i BERAT IR R
12 (Yk-M) OFERMNEEIT -7z, £/, HEPICBE
57750, BETERBEHENEOLD, BT
T Yk-M S GFRMBHICEH L& sh, BRI
Yk-M OB LT 286100883 2 (Yk-Y) %4
BUTIE AL B RERBETIC B O TR THE L, B
B2 YM OERIZ DO TBEIICHET L, Yk-M
EHTOEMIEBOERERE L (BKS 1 2005a),
R TR E AR A G RIS R E U, [HAZ N
DERMEORE LR L2207 7 5 %2 HABEN B
BPIGECBBICBOTEHRRUTHUE LV I Ay BV X
G U

TN T 75

HIRELEER O 10 G 258 B &
BT s575

st HbiRiE, EMIBREEA RN 2 FEERIKR &4
JNAKFRERLE LI TH 2, HIBREBICLDEFD
RIUASHE & 278 EEEMNE, AT HITEEIGEER, 4
B LY, AT IRSGERER, - Bl Lk

BEEE L UEIREND 6 #iTh b, IEHHEEL
PR, TR R R 2 BT PR R L S 2 K i
FEPY—IBEEHRELTHZ0ATHES (EAM
2004), JEF A S BB O KA, BEJIKRIC
EHRLTEY (M1), ZhoO@PITE T 5 HgHERx
# (MO ERWER, JIREESR TR AHEEE T
OBRMEE FOARER BT TO AR ®
15910+90 4£ BP (TH-1743), ®iREH TR AHBEEE
Q7 8) LED 26 JgH ofAKAs 23,010+ 940/ — 840 4
BP (TH-1442) @ 2 fiAESh T35 K 1 2004
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D A THOHEEA T — & D F 780,
HEAEHREBOEREZEZ 2 LTEEL 773 &ELT,
HEILREBEETZELENNEZIY 7 (ZaKw) &
REKINERIFET Z2LREFRT 77 (AcMd) »3E
FAEINTHE (F1), Za-Kw iTEBIREN, H LA
gF, b/ FILERS, (WL BEFTHRBEShTED,
Ac-Md REEIRE, FHIESFTHRIEShTH S,
i, bk RILEBE TR Za-Kw £ D TE» S AN
FlicEsahTsh (K8 2004), Za-Kw i3 =R
HoBEAFHREHICE O TEYOEREHEET 5i12H7 -
THEESHBO—D2ENWL S, ZOEMT 7 IHHICE
T, LA EREH TIRIBRFHRT 75 (AT)
PEMRAERT 75 (AsYP) HEDRHMT T I 6
mHEhTED (K 2004), Zokugicafmd I
Ao ERIEE IR LR 2 200 —ANET T T &
LT 7 5 OMHAEDENENTHS, LhL, D2
DO —ANIET 7 T OERENIIRRERC, BEER
F—sOEROBBT LI B0b LLEEFEF
ELTHWB2OMBURTH Y, FHMGERNESLETH
%, YT, ZaKw & Ac-Md DIV 2 & v 72 ZERN

FICDOTHET 5,
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G awiil

3.1 BARZFEMEBIBEMACE T EEEHER
EIREAAETAAX LB L SITcd 2 LHE Bl
BRIZ 30T 2002 1T 3 RS Th e G5 -
TeHt 1 2003) IH BB TR, KILKSITIZED
Za-Kw 3B 10 & LTafEah T d (EREEDTIER
2003) MHEDFEIZ 2 ~8cm BE &L, ZaKw i
FHOEPIZToy 7RICEBEINTOIRETH-
(K 2) RABHRWTIZ ZaKw OMEB S L0 & 3 I
DL (BT, Il E/ B8 10 8 Za-Kw 30k &5
o —77, FRIHISEOEBIRIIRIT R (K1)
2B 5 Za-Kw 3EE 30~40cm Bl EEEL, BRL
T, 3B, ANy —2RA0T 7oy 7RO
FOEUTHEILZ (U, mHE Za-Kw ik ERRd),
h S DOFREHIPFLR ISR bR - TRIEH S 2 REENT
BIDHR Y, HehYic > TOIRWERG 2 RERRE Ui,
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Fig. 1 Distribution of Paleolithic sites and iso-pack map of relative marker tephras of southern Miyagi. The marker tephras are Za-

Kw (Zao-Kawasaki) scoria and Ac-Md (Adachi-Medeshima) pumice. 1 : Yamada-Uenodai site, 2 : Tomizawa site, 3 : Ka

wazoe-higashi site, 4 : Uenoharayama site, b . Nodayama site and 6 . Kagosawa site. Sampling points for this study are as
follows. A : Arahaga outcrop and B : Adachi outcrop. The map is modified after Machida and Arai (2003) and Oba (2004).

E IS T IC & 5 3 EIRGE PR 2008 Eh 5 2006 4
KO TRIBAAN Tl CGRILERKFENE 2+ —
JU 12004 5 BUAREBERFEENIE I F— )b 2005), L
U, BEEREHTR Ac-Md BHBHE L 728 & REICX
FIUCHERE TE M- e O THRINE Y, RFESh3sE
SRR Ze 2 8660 (X 1) THRBHERI L 720 ZoEREH
T, AcMd BE m U FOFEAF LT 5, #kHER
L, BRIC K » TSR L 7o T /e » T 2 BEH
DOERMBEEHIDEE L, Y7z - THRROETORA
AR U (LT, &E Ac-Md 3 &#rd),

3.2 i

AEHLEN, B 1y 7 ZABREORREIT T ORET,
Za-Kw 22 ) TR AEEEH La 1o RIBIESLLL
Nofiy (EEEAPSKELEH) %, AcMd 775
BEFEGDEMET 272010, BR (1999) D MFEFIHE
HEPL U TAT » 720 DUTF T 30RHILER O HEME 4R~ 5
(1) EENBZ3Y7 (Za-Kw)

iE k7 A% 10 8 Za-Kw w3 BIS5 2k g 25 %
WT, FIORFHE Za-Kw ikBH2 A2 O TH#EL,
LHE/SFE 108 Za-Kw #FH3# 4 ~10 e m, F2F
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Fig. 2 Zao-Kawasaki
Yamada-Uenodai site. The section is modified after

(Za-Kw)

Yoshioka and Arai (2003).
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WL BRI SAET 2T aY 7 (Za-Kw) (%

scoria on the sections of

B Za-Kw #FHIH 10~50 um O AREE L7z, 10
%R LK FK THY 12 RERTALEL & 2096368k < 2 REfE AL
HEiTO, AR & RBIES A IRE U, REBICHERK
THRE L TR & B/,

(2) REEEBT75 (Ac-Md)

L Ac-Md FEHD Sl U7z 50~250 1 m DL %=
1096 @R fL /KRR THY 12 ReRTALER & 20% 5k T 90 43
LB & 0, A & RBIEIY = RE L, 20#%
s s & O TEESE 2 Bk U, 20%6 7 » Lk 3R
BT 90 A FALER AT 0, FARLA O D brE: & A3
SHORBD T v F 4 0 75T 70, RIBITI BT
& o THEEMDORIEEE T5~150 L m IZHEE L7,

3.3 AIE
3.3.1 EWBREAE

TL M5E % £ O OSL Jll5E i & B 1 &FRM I AT s
ik (Aitken : 1985) % w7z, fli U723l (LI,
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Fig.3 The result of TL measurement for Ac-Md. TL glow curve, the plateau test and the growth curve for the equivalent dose
evaluation are shown in Figs. (a), (b) and (c), respectively. TL glow curve and the growth curve for the low-dose region col-
lection are shown in Figs. (d) and (e), respectively. The plateau region (integrated range) is from 295 to 325°C.
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Fig. 4 The result of IRSL measurement for Za-Kw. The integrated IRSL signals between 0-10 seconds for each decay curve given
in Fig. (a) were used for observing the dose dependence of IRSL intensity as shown in Fig. (b).

FF 2 T IVERD 1 50~200 Gy @ “Co v #%#7 0.2 Gy
/A OEFETHMEBY (LT, [mESER LT
IRy ANEET -7, Fio, RBEISANIE (8t

/Il 1 1977, Aitken @ 1985, &/ 11999) T B7-HIT,
FF 2 5 VEEHE 350°C T 60 43 RIINEL U T ABMIZIV
IxvtkZEFEY Yy PLAERIS, 5~150Gy @
“Coy #MAEBH LTIV R v v RWEETT - 72,
WAL B5% 10 8 Za-Kw 38HI R ERIE I LIS ©
AP E LT TLMEEHRALIVI XAy R
(Infra-red Stimulated Luminescence : IRSL) & %
T, FRHE Za-Kw slkHEI RIS LN (FiTkA
) AN EL, FRRE AcMd BEBHI ALY &
W5 E LT TLMIE AT » 720 FHHH Za-Kw il & &
# Ac-Md #AHIER U SR OEBI TH © Ko
aJREPEA D IL L c), FLTMEMC k> TR Y 2y b
SN 7EBHZIE TLES K CBLTW A7y (TS .
2009b), TLED & TH4r &M Lz, TL WEICIE
TL/OSL BE)MIELE#E (Daybreak #L# 1150) %,
IRSL JE iz id BfED B ELE (NRL-99-OSTL,
EKRKS 12001) M0, #ALLEEFHESE
(PMT) &, ZhZh EMIH 9635Q &LiFefdh =27 X
BRI1MO0P TH B, TLRMEICE T, BWihkk%:
Za-Kw T3 350~470 nm (Corning 7-59 7 4 V7 — &
BG39 7 4« N 7 — ),
(Corning 4-96 7 4 V¥ —) &LBIRL, FiEHEE 10°C/

Ac-Md T & 380~580 nm

FCREEM S 400°CE TERFMKTIT» 7, IRSL Al
SEE, BhAE kB 890 £ 20 nm T JH)E L iR 86.9
mW/cm?, & 350~600nm (BG39 7 4 VF —)
AL, WEmOmMBME (FLve—1F) &HRTV
E—F75 b—F 2 bE LR 160°CT60F (TR -
R 1 2001), MIEREE 60°C T 100 BT - 720

3.3.2 FERERE

BR (19D BLTEKR (1999) OFEEMOTHER
BoERREERD 12, YT, BRICFERERT,

W EF o E Them BEICHBL, T
7 (SME50mm, EE Imm) 2HNTT LV AKEL
TbDE2KMER LI, 02 DMic, E& 35
mg/cm*@ RV TF L y—bEHLT3IH0CT 154
RMEMEL A U7c TL BEFHEF N F v =y 7 1l
CaSO, : Tm) E# —fEIC B LI IT LTSRS,
JE& 150 mm O HELERK AL NIC 14~2]1 HEE S, &
Bt o DA B R & Rl L 7o

FERE o $RAE S FEERE, 350°C T 16 4 fn#sL
HA U TLEEBSA 72V (OFV =y 748 UD-
110S) %2 & 1mm, £ & 500 mm Dl 1 7 D5l
HAE AL, EBHRIUEAT » 7o g i 77~83 H R4
DIAATEBITHL O U TRl L 7,

ER o BRERIE, MR SIRN Y 7 75 v PR Tl
U7 flie Ge MRS I & B ¢ AR PIVEEEZ T
#HktHF o U, Th, "K 0RE4%:K®, Adamiec and
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£l BHEBONI Xy &y ZER B OMEEFHRBISBAEMEN T B 18, ERBEMT L TR TH 3,
Table 1 The results of Luminescence dating. The paleodose and TL age for the 10 th layer of Yamada-Uenodai site are overesti-
mated.
- = = My fRE ILERyt
T2/ FilfrE | BESEE o FHofE FHARE s FHRE < A I
Eo-EE @) EE G oo O Tae st Taeym  THEER g YA AR
Za—Kw
27.2+4,7 { 11.5+8.8 1 38.7%+10.0 2938 IRSL
WBLE/ &E 0.19+0.011: 0.44+0.03 0.69+0.03 1.32+0.04
(50.4%6.3) (19.2+3.7). (69.6+7.3) (63+6) TL
FWEEE 53175 [-22.2+16.0 30.9%£17.6 0. 244003 0.4140.02 | 0.47+0,02 1.1240.04 28+16 TL
Ac-Md
TEFELE 52.9+6.4 19.8+3.9 | 72.6x7.5 0.27£0.013; 0.38=+0.02 0. 65+0. 02f 11012 TL

Aitken (1998) MHE#tT 3 MBERITH TIIHD TIEH L
720 ME, aBONI Ryt 2833 10% (Adamiec
and Aitken :1998) & L7z,

3.4 MRTEHER
3.4.1 EMERESTM

Ac-Md @ TL WEZRER 3 IZRT, 7 F 2 5 IVKk
Bt TL BB x4 2 a4tk o TL iE o 4R
Bt LTeED, TLBENLEL T4 (75 b—
) ERDI, TORKETS F—-EER, LEHE S
%10 8 Za-Kw 30k T 285~305°C, 5P Za-Kw 3k
T 335~350°C, & Ac-Md #kHI 295~325°C (X 3
(b)) THoto ZOREHFHIEO TLMELRE L TA
Bilig (B2, %#E AcMdHEER 3 (0) %21EK
UTEMBEE KD, £, ANAMIZESE2Y £y b
U 73BT 50~150 Gy D fFmIE 4T % L 7ot TL JE L
(M3 (d), FiMEELFEAL 7T b—#HEDO TL %
ERE U THEREMMEER (3 () L, 2L,
BRI & A0 U TR E 022t (K3 (e) 7 oiEfR
BIBAHEMAERD 72, £ LT, SHlifRE & (RS IE
EDFE U TERBE A RE L,

WL/ &% 10 /8 Za-Kw 3B D IRSL I E #5 5 %
41TNY, IRSL iR (K4 (a)) ©0~10 %M
O IRSLSEAME U CIRSLBEE L, EEMER%FE
B (B4 (b)) UTHMBREARD I, FBElo &
DI, FHMARE S EREIEA EMOM & U TERRE %
HRIE Uz,
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3.4.2 ERFREFM

B ORI &R & OBRA S, $10~50um &
Ba~10um OEBER N ICEE R all, B, v#
BRUTFHBROGHMVEMBREL S, T2, 75~150
wm OEHEMNIEEE /M, B LTFEHHOD
BEMAMEMBE LMD, 4B, $10~50um DY %
Az & &3 afOBEMEEEER LN EMESLET
HBH, BERS (2004) AT - R BRMEDRERED S S
5 EZORIEMEIERD T/HNEL, F4~10um DL
NI E LR UEMBREEATE LA L,

343 IixytyREKFM
VIgyr RERER, FRBEREEMEBEETRT S
ETHREL, ZaKw BEU AcMd DL I R v &
ZAEARERE R E E R, MR, LIxy bty
ZERDIFICE 1ITRT,

35 B®E
351 Za-Kw DIy EVZRERIZCDNT

TL I &2 ML) B8 10 8 Za-Kw 58 0%k
FRELI 69.6173 Gy &7, IRSL JIEIC & 2 ERHE
BTEI00GYy L DREOHMABRE TRKEM - 72, 4F
RELUTRBS 2 EHiF1E 53+ 6ka (ka (ZT4H)),
Be#id 29t 8ka &M -7z, —, WHE Za-Kw ¥
O TLARIZ 28 16ka TH D, WAL/ £ 10 /8 Za-
Kw i{# @ IRSL 4R E—8T 5, 7/, IHLE/ B
10 J& Za-Kw 3 ¥ @ IRSL £8P HE Za-Kw 3 D
TL #£R1, THicssHAE BEME 15 F0
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Fig. 5 The comparison of TL glow curve between the 10 th layer of Yamada-Uenodai site and the sample collected at Arahaga out-
crop. The TL glow curve of the 10 th layer of Yamada-Uenodai site has a “peak” on nearby 300°C.

IRSL 4 35250 ka (BA S 1 2003b) & &FHIHYT
HH5T EMS, WIWH L/ B 108 Za-Kw ko TL
SERDPBRZEORP LB AL TH <, BRICFL & A7 ER
EEZEZoND, IWH L/ H% 10 8 Za-Kw 3 &5 H
B Za-KwEH#lo TL Z7o—h — 7R % i+ 3 &,
W TL & a— 74 — 7Bk Hs 300°CH L T B
(B5) I/ H% 10 /8 Za-Kw 3T, 300°CH
WD TL Fa—A—7 [JE] BTE&TH 58, FHHE
Za-Kw HFHZ B EA LT L, Zhid, FRPH Za-
Kw BB DR — RO 2 3 ) 7 TH B ET 3 &,
WMk 5% 10 JE Za-Kw 38t 300°CHHED TL 7o —
H—=70 [T E, 23V TUNOBEALEWERD IV I
Ay RICEBbOEFREEINS, WHA L/ B 10
J& Za-Kw 380 TLERDBEM T EHOERER LK
D, AL/ HEICE T Za-Kw BHEREZICE T
alUty bENTOEROWE QMR 7 a v 7 FIZR
ALl Eit&bEEL NG, £, RHE Za-Kw
AFto TLERE LB L A% 10 8 Za-Kw il El o
IRSL AFR AL H 2 FERMEE R LIcZ itk D,
Toy ZRICHEBE LTS ILEE Y % 108 Za-Kw
p ([2) 103, BATlEr Yty MHEATELTH B
DRETREB Yy PLTOWAIB OSBRI Y TO
70y 7 MICHERERICEA LI EEZL SN, &-T,
WL &% 10 8 Za-Kw 3#E o TL FE/R0IE R 1
IRSLER L W& <7D, £ IRSL FAUIBIFITL
FHE Za-Kw B0 TLERE—B LI EEZ 5N 5,

Za-Kw [ BHE U 72 “C HEARNINE 1F, B IR X A
OB BOTNIKR T Y 7 FALICH I 5HEfA~HY
FERE_LERDAH I 31,50042,610/—1,970 4F BP (TH-365),
HREATELOTREBEM L EEER (BRELVF
JEE _LER) DA IC 26,240+1,360/—1,160 4E BP (TH-
309) @ “CEM (RIE S : 1981 ML oh T3,
INSDF =7 ERMIETH B4, ZOFRICEIHT
Za-Kw OEEEMRITH 3 HEMEMEINTE /2, L
DU, MESHATHWBRIZBL TR "CHEMS S hic
BT T Za-Kw ZBARA LR L TRMEEA T
B57, ZaKw O LBERBBIZL oNITBEE T,
& T, FEFE Za-Kw #HBto TL 03, Za-Kw Ol
BMBEEERE LT TH D ERNH 2 EEZ 5,

FWBMETICE T 377 SEFETE, HELRHII
BTl a N7 Za-Kw 13 AT O KILNA 5 20k &
NIcEEBTFHIRT 75 (Nr-Y) BolliciE hiok
BTHEMLT 5 CEEREUIER @ 2000, AT OHEMRE
26~30ka (WA « Hrft © 2003) & &N BhE EHEEN
T K, AT © TL AR E IR )1 RT3 22 Al B
5 266E5.1ka (B « 7 : 2002) 5B R RS —
A SERIL L 75k 5 263138ka (BK S 2005
b) EEoN, FRTRHINSOMEL D AT OHHELE
A2 27Tka E RS 5, Nr-Y i3, EIREHESELAR
HTHRIL 2232 S, 67.8+1120ka (Fk « FH :
2003a), 66%12ka (FRS :2009a) &iv5H TL 44N
BEONTEBO, KRTIEH6E6Tka LKL, 777
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#2 BAIkvEVR (TL) &, WTRAELHE (ESR) &, 7aviary- bIvs FD ETIhETLHONTLS AcMd O

AR
Table 2 The ages of Ac-Md estimated by TL, ESR and FT datings.

ERmE | FHRS miges ke A X it
106 1. 65 64.2 TL o (1988)
112 1.75 64 TL
119 1.65 68 ESR (Al-center)

137 1.65 83 ESR (Ti-center)

98 1.75 56 ESR (Al-center) R (1986)
94 1.75 54 ESR (Ti-center)

96. 6 1.9 50 TL

94.0 1.9 49 TL Hashimoto et al.
65. 6 1.9 34 TL (1997)
65. 0 1.9 34 TL

—_ — 0.08x0.02 (Ma) FT #i7Kk (1986)

EBEMSATIIH KL A% 10 | Za-Kw & @ IRSL
FERPTEHE Za-Kw BB D TL £, Za-Kw 23 &
€ AT & Nr-Y OFEFER SR TS 5,

362 Ac-Md DIV Ry &V RERICDNT

e Ac-Md 30 TL #f0Ud, 11012 ka TH » 7,
Ac-Md (3% DGR T & 5 ERIR ) IRFHT & 2 FE BN & Wb
T, Ac-Md @ EAic#gmE b7 7 8% /i UT Aso-4
WEAT D ERESIN K - BLH - 1989), Aso-4 D
BAEAER 85~90 ka (MTHI « #rH: @ 2003) 72 &4 5 Ac-
Md OFEMIE 90~100ka EHEEZ TS (ITH « Hr
1 2003), A EIE SN IRE Ac-Md Bk @ TL 44K
BF75BFERFPELURCERTSH BH, WTH -« Hi
(2003) AR L7z 90~100ka & 0 E Tl LA L,
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Age Determination of Marker Tephras Relative to
Paleolithic Sites Based on Luminescence Dating for
Reading Natural Site Formation Process: A Case
Study of Paleolithic Sites in Southern Miyagi

Yorinao SHITAOKA" and Tsuneto NAGATOMO?
" Institute for Geothermal Sciences, Kyoto University, Noguchibaru, Beppu, Oita §74-0903 Japan
¥ Department of Education, Nara University of Education, Takabatake, Nara, Nara 630-8528 Japan

To determine the age of a Paleolithic site accurately, it is fundamental to compare the age with
that of surrounding layers. Tephra is one of the most important markers to estimate the age of
a Paleolithic site. It is effective to determine the age of tephra layer samples collected from both
the Paleolithic site and the area close to the source vent of the tehpra. The tephra sample near by
the source vent, which is collected from a thick and less-altered layer, gives us the most probable
age of the tephra.

As a case study, both Thermoluminescence (TL) and Optically Stimulated Luminescence
(OSL) dating methods were applied for Zao-kawasaki scoria (Za-Kw) and Adachi-medeshima
pumice (Ac-Md), which are important markers on Paleolithic sites in southern Miyagi. The OSL
and TL ages of Za-Kw collected at Yamada-Uenodai Paleolithic site and Arahaga outcrop, which
located just around the source vent of Za-Kw, are ca. 28-29 ka. The TL age of Ac-Md collected at
Adachi outcrop, which is near by the source vent of Ac-Md, is 110£12 ka. These luminescence
ages are in good agreement with the tephra stratigraphy in this region. The ages of the marker
tehpras will constitute valuable contribution to the framework of the geochronology of the

Paleolithic sites in southern Miyagi.
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Fig. 1 Flaked sample of Seshin-bosatsu statue (a) and sampling spot (b).
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Fig. 2 A schematic flow of making 3 D images using synchrotron radiation. Sample is fixed on the sample holder and total of 1800

transmitted images are recorded on a high resolution camera (2000 X 1300 pixels) after rotation with a step of 0.1 degree (a).

After having performed the revision using a transmitted image, dislocation image (1300 images along Z direction) are repro-
duced by back filtered projection methods (c). (d) is the 3D rendering image.
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Fig. 3 One of the cross sectional images reconstructed using “Slice” software. Area designated by dashed line corresponds to the

area for 3 D rendering in Fig.d.
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Fig. 4 A typical 3 D rendering image reconstructed from synchrotron uCT dataset. Full length views (a, ¢) and enlarged area (b).

Scalariform perforation nearly 20 bars are observed in (b). Ray width was 1-2 cells, and heterogeneous ray consisted of

procumbent cells with marginal square cells (c).
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equipment.
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Fig.6 Reconstructed images using 1800 images taken by using SRX-ray #CT (a).In the cross section (a), wooden part and rhombic
crystals were observed. And three images in the right were cross section (b), tangential section (¢) and radial section (d) re-
spectively. (e) is the magnified image of cross field pitting.
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Fig.7 Pseudo-optical micrographs of old wooden mask found at Yatsushiro, Kumamoto prefecture reconstructed from synchrotron
1 CT dataset of SPring-8: cross section (a), tangential section (b), radial section (c), magnified area of the vessel ray pitting

(d) and simple perforation (e) respectively.
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Fig. 8 A typical 3 D rendering image of old wooden mask re-
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constructed from synchrotron xCT dataset. Arbitrary
inner sections were observed using Image] volume
viewer.
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Synchrotron X-Ray Microtomography:
Wood Identification for National Heritages
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Wood identification based on microscopic characteristics has been established and allows us to
discriminate wood samples at genus level. Conventional wood anatomy requires the observation
of microstructure from axial, radial, and tangential directions. A way to do is to use a razor blade
for making a thin slice from wood blocks, and to prepare the microscopy preparation of corre-
sponding three directions. Nevertheless this method becomes simple after training and experi-
ences; it is not applicable, for example, when only too small sample is given, as is always the case
for national heritages. As an alternative way for identification, therefore, we have been investi-
gating ©-CT technique at synchrotron radiation facility (SPring-8). Non-destructive nature and
ultra high resolution (<0.5xm) is promising especially for the analysis of small and important
artifacts. In this paper, a technical description of the methodology and some of the recent

achievements are presented.
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