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EW R ILDTTAN TR OB IEA 2R T LRI EOREOEFICET 2 L0 L TERBEATY
5o, 1984 ~BEESEABMREMIC BT, RIENVEHREFHE L L TOERUBEAE»7 1 v &
3> F 7w 78, Bt (Thermoluminescence PLUF TL) FAHIEETENENI6HELI9TEE T
HL b v fERESL e (Eok, 1986 il 1986),
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&& (PMT) #f2 72K TL BIsE#R 2 HH L T3 b, FEBUCHYS T 2 350~590nm DYE47 4
Wy —E v, R TL 20ENR 2 5B Tw5 (I, 1988), LA L7Zadts, IHA M mE
ZZDITEAEKILERY, F2EARREEORAETH), NLOHRIZEEINLIHEE (K
REERA) ORK TL Flis, FHrovllE L7zt Aok Dv» Cid & TR fasEiR (600~700nm)
THHIELZRHLTEY, 2oz owTHiE | T &7 (Hashimoto et al., 1986a, b, 1987), H:f&
WREEBbN s T 7 BbEEEERE I CEFN AR T2 L0, RAREETLO Y 7—-5RH
1% (TLCI : TL Colour Image) 13778 TL HA% 5.2 TEN, NTHRE L 28K FicosFE TL
DROHLNETS, TG TLHEL DG LA, R TL 2 0ET 2 FEMREEIEUTHEZ L 2
TSR Cx 72 (FAI3I4, 1989 ; Hashimoto et al., 1989), # Z T4, |30IHA 208 HE o 50k
FETKIUEBREOMB TH 2 Z b, RETLEMEOARL*EF TS EEZLNIZDT,
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b 12O TLUTHET %,
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MEEB—-RRRMLICRTE LT I v 72— — (372100, 32WX 410) 2142 72 %&
FREE LTI EL EA L L2FALr 5l - Twd, MBRE (1C/H0FHFERAIR) LT —
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EoEE» LEHNT L - 7HMIZ L 2 HELD LEEAE» SV,

E—— kicatil & U CHiB AR L 28R T4 5mg # B & L T, i L D it S s e+
% PMT THH L 72, PMT (3R IEEHAIC (2= F T ) EE & ) Kb R-649%, FEIsEHic
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R HKLIZTRELR, PMT 205 0ERBEL ~VHEE % 7 v F L2 FHERD V2 20T
FHECEEE (ERR =72, C1230) TEHEIL, 1#MEICIREB#RE L DIIAIInara—F—
A &) —|2H DA A 72 (Hashimoto et al., 1986¢) . BIERT—F 7 7 A L% L L1, REICHT S TL
RIEENBREZ 7o —p—T7 L LTRRIL 72, E2RLT—5 7 74 V3L EE L I3ERSHNIZ T —
FEMHWL, 77 —HBEHli % L OHBEICERT 52 L2TE B,
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Fig. 1 Block diagram of TL measurement system.



FICEWOIRERGT M2 BEICHET 5720, BERE (BMHEH) W< LvFa9%REs 27
2 (IMUC, Intensified Multichannel Photospectrometer System) |2 & 2 2-_7 } )L =k TTHIE
LAT - 72 (FBARIZ A, 1990b), EE S AT LDFMIIIEL BEDTFETH 5,
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AR 3 IR T CGRACEESE &M, Aefsgfbik e
A4y, 1988), BEA B KILKHE AR 13 B A & B2 EHIRO & IR SRR

Fig. 2 Prehistoric sites in Miyagi prefecture.
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ARERINDOBEIHOHR TR 7 21 TLRIEZTRAE RS T, AR TL RHALHET 5 EESE
b2, HFz o F > 7 TRIBRWLE MA4TRLNB L2, =y Fr7REICE L a2 TL &
EEEMT 5 DIE, 77 AHVERL ThEINLNDE, AEEEMOESFINCIESEIL L 2 ANEAE »Y
B B, AENER2 LD TL OFBERVR 45720 EFEZ2Twb, ERERTZZ v F> 7H

#F1 FHEEREHCNT 2°C0 MIEIZ L 5 v MRS
Table1 y-ray irradiation condition for quartz samples related to each stratum using *°Co source.

- y AR AR TR S s ] TR A IR
A s
(R/min) (min) (R) (Gy)
A @ 5.54 x10? 20 1.11x10* 9.63x10"
FERAE @ 5.54 X 10? 50 2.77 %X 10* 2.41X 10?2
AL A g ® 2.81x10° 20 5.63 x10* 4.89x10%
@ 5.37x%10? 150 8.05x10* 6.99 % 10%
® 6.78 < 10? 170 1.15%10° 1.00x10°
B @ 5.79 %107 20 1.16x10* 1.01x10?
—HEE A g ® 1..57% 102 20 3.15x10* 2.73%10?
T B R ® 3.06x10° 20 6.12 %10 5.32 X102
@ 5.37X10? 150 8.05x10* 6.99x10%
® 6.78 X 10? 170 1.15X10° 1.00x10°
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Fig. 4 Changes of TL intensities as a function of etching time with HF solution.
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RISRSEIC I3 4 ) & 5 12 RIEUR 32~60mesh > TL M — 212 % 5 & TORM % 50k = X 1298,
ISR I B L 72,

3. MRCEE
3. 1. KEEICLBIRARI v —A—7DIE
AEKTF2»ECERTLIER, aHILBAD I OWTIT-72,32mesh L ) L KX R FHTIE
TL 7’u—h—7HIEEBORE £2 TLHREOKREKRTEZL
- . . A EBERAE (Natural total-TL)
B, REFETL—F—LI Table 2 Dependence of TL intensities on grain size of quartz.
FE4 TR L T2 e, AL Sample quartz was extracted from Medeshima pumice flow and
natural TL intensities were presented.

T 32~60mesh (2 flkr{b L El%E

HBEE L7, TR TL 7o—2 K (mesh) Total counts (x10%)
— 7 HEITEFHEMEEICR
F7 4 Ng—DAEHWE TL

32~60 217+ 4.5
mxHEL 2,

60~100 269+14.6

K2l o E»L, 32
mesh £ N /NS WAEER FIt 100~200 213+36.2
T8, ahlERICZORE
IR TIT—EREN L — 7 2R L 72, BEBRAN2mesh L 1) L KE VRT3 — Z5RED
BTEFITEL, RRTERLLBEI DL WEI LY L, ZOERIIREETHEL 72 R%KEHE
WED b LD STz, TIUIAEISE TR L 2BEOBR DL L 5, SMTHEERD g o aHE
BFWICHIREF-EILN 2 ET 28, RKEOKTFIZENEE TCZ ALY - LT+ 7 v 7TEFEE
RO THLL kbl EFEZ T,

I ED#ERL 8D % 8F 3N T 72 32~60mesh DRI ERED R FalB 2 LI EH T2 = &
2L 72,

Tﬂr

3. 2. ERurRmEHEMEESTH TL 7'v—%—7%1k
5-a, biZRT LHIC, y MaE 9.50kGy ATLHRE L 728 E K ER LA E R K o IMUC
BEIC & 5 ZIRTEARZ P vodERD 6, TLREGHEBIZ TN L RBHEBTH 2 EL2HRLRS
(Hashimoto et al., 1986b), W33 620nm iz e— 27 #F L, 550~700nm FEIH12 A % FR s
TLREXDAZRLTE, 250CaEL LR AL WHH20C ICE— 7 2 BT 28—~ — 7 L N5 Il
DT TL 227 FIVEEDBEI NS, TbbF@EEE L T 400~550nm 821358 A & TL
FEADVRON LW EIIHATH L, RARBLIOALRHFHD TLCL 25 L, WINOREHZBE N T
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LRl TL 268k 2%, AR OEHILEAE L 5 3o IcHFaRE L RTR T2/
biLTze KILME IR O B IR F I BIS 2 C REIHMTL TH 5 & v ) FrnfEkniER (Ha-
shimoto et al., 1986a, 1987) %> 5§ 5 &, Z DAERIT K ILMEH OB ICEEBERIEO A T (K
BH) DBREA, RUZNL~ADALRFICL2FERND D2 FEZ L5,

ETORBD LB L AT FI2 D&, RREEREZRABREORIICL 2 TL oMY % L
LT L TR A B I TRDH 72,

B R BRI BB L 2RO R BB R VEFEIRTO TL 7o —A—7 0 Kk0EF4+ B
hizltrnsnXe-a, bind. @RffHcbBWT, REOL—7DMEE L Tid, 340C fhxiz
KELE—I7DPINCITHED b —7 L L LICBEIN, C— 78D EE»BENH+
~BEETH- 72, FEEBOFTEOEC—I7M0E L LT, FREEEEC340TC &, BEHZ L D FEL <
BN 5 170C D7 i B » THL2hs, TN 6L b T2 h76 220C fhkic L BES 1, &
ETILEXRBRICBWTZ o — 7 »BEIcBn,

BRHESENEIEIH B LNNMOCHEN E— 7EL KT 2 &, KM TLOC— 713 EIcHR
BTL ©— 7 D20V REEZ R L 72, ZOMRIBABHOARIIFER TL THLELE DT
W3, ANTHEIC L2 TL 85 L REISEED L O BEETH ), FHIEL L & I2FHET 2 #Et
ZEIH 5 L RBABIERRVERNTH L Z LIZHABATH S, HREHTL Zo—r—213F L L (&R
ME—7DAPBEEFICHRET 2012 T, F@i TL 213 170C fHENREH ©— 7 DR E» &R
file—7 & EBITRLN KGR — 7D EICEE S ETICH 5, 202 i3k TL A
FERLFICIEEICRWIHRET»BES LT, —AHEE TL AR T IS IR CIHIRE TALE L i

0.8
% (5L TWaZ E8RL TV 5, o
340°CHHED B — 7121005 E L - L % 0.6 N+96.3Gy
2 e 3 5o-88g-5a8888
ERWEETHROLOTHL Z s 5 511
RS N+241Gy
HHICHBLNTVWBEDNT, TNHDER = U

0.3

FIRAIICEE L TRER TL M0 s 0.2+ e
5, fERENF B TL AL ) L 4 %‘ : ,
L T 2 |07 SBEE 18 - ARATA I & - - e e L

Temperature (°C)

THATSHS LHIWTL 72 (Hashimoto €6 g7 sy s o it L 63640 T ottt TL W5 <007
al., 1987), Z2r—F2 ¢
. NEN+y IZZENFNRKERKR 7T 2 ATz L 5 TL
IR EEIC & 2 RKREHEB B R AT L, 10CHBTHEL T2,

D D1, RKFE & 212, ¥ 8 % BEANR Fig. 7 Plat?au test for. quartz grains extracted from Iwadeyama
pumice flow using red-TL measurement.

ERHLE» 50 TL 2HIEL 72, N and N+ v in ordinate are natural TL intensities and
N B G artificially enhanced TL-ones added on natural ones in
ERL 70— — T ORISR I ’

every 10°C intervals, respectively.
LT—E & bHifl 2KD 5 725H10T
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CTLREZMEL, KRR o—»—70ELZEAGERE L 280 5070 —h—7DET
Elo BRI ), BMMAPEREL L2777 (777 b=l 2R TI2RT, ZORIZEHIL
BEEP, A%, LNREE TL RS TELERTH L. ZORTT T F—E %> T b IREFHEEII,
BEERBATIN S 72k 7'a —h — 7 KAy, Kk TLEE SN L THAIL Tw 3 IREGH %
ET ik, AHUBEEREC B TIIREAR TL TOFEEIEC 2 L h b, R TL fiE
WROF 7T b —HOEN»FEIE TL 5 4 W
DLDIZHE L TH%L, 277 —IBLE
B TL L NIavwZ &avbh - 72, HiE TL
WENTZ L —I3, KRR 0—h—7Er (&N
TELHNEBMEAME L STE), Ko nT 1
7 L —fEEE AT ORERTH 72, ZOH -
IO FREHE BV T LITITERE A Em % 7R L 72, '_igf' T e oo

LaLkELIIIINLDT T —iREFREIL Additive dose (Gy)
g TL, HaiEd TLEicHERE— 7 0sr
L EWDEG LMD, 350C LI T B
FIcL2HEERECFITTNWBEI DL, R
B TL O 7 F F — 8T H 5 250~350C %
FEMTLICL#ERAL, &AmREICHT 2
TL i EE & ROFIEIZHE > TEHEL 72,

TS b —F A M & o TR b N BEER
»TL SHHmEE =4 700 Ea—F—TH A
W LI, 2 ORORSTERREEMC 200 o 200 400
0, 7ay b LeEREX8-2, biZRT, Additive dose (Gy)

5 ok B e i ! 8 HHLBEARL DML O ERFNT T 1T
7 @i TL MSERE R b o TL I H falsh o i

(a)

{x1 0°total count)

TL intensity

(b)

" (x10°total count)

TL intensity

TLo Lok L ¢, Mt BEE) »b5ba b (a) #Rfags TL fE, (b) Hs TL fE
5 Bl 5 —_— iy Fig. 8 Response of TL intensities within plateau region
£ IABUES C Lo TR DDRHEIIT S B to additive dose. The quartz grains were
BT — & mIEREE A 10~20E], BEE K% extracted from Iwadeyama pumice flow.
(a) Red-TL measurement, (b) Blue-TL measure-
5 ~10EIE L TEAEE 7w FLTH B, merit;
CHLNERT— S AL LIz, RATHBE» Each plateau region was fixed to 250~350C.

R/ N EICL B 74 v T4 > 7 21T572. ZOBRKRRAR L 50 TLHENEIL, L)
L2 ~3ENEAZDITLFEL L. ZNLHICL TRALEREZIMEL TX# &b - 2EDHENY
%Y, ZORBORKEEME L L CRESNS, 40, &40 TLRIE? LDT —F A TIIHERMAE
BWEIRLNIZZ E LBREIFERTE L, £72, T=— L L 72%°CO D v #i & NTIRS L 72508

— 90 —



DTLEZRELIZEZ D, EBERETHRATI—)=T )T A RBFRAER LN LD >, THLDKER
4 &z, R, HE TLHEREBIC S W TZAZIERHE SRR L2 8 A L 5k RRE-R
BRRM-, BONLHERERIIORT, R3»Hb»5 L9102, GRHILERERORER TL 225
DRKEFERE 164Gy 1T, HOEEB TL 2 5 0fl264Gy £ ) L/ANE fEix 5 2 Tw b, o sg stz
DT LR, FEl TLREIC L 2 RAEERRIIIICHFONETKREC > T a%, FH—ak
RIET 2 L2 ICREE TL ToIzHF AR TLoEL ) L/ E 2l "KL Twa, [X5-a, b
b Lbhrb ki, TL#EEDILS P REFIBIZH LD THEERIBR TL TZ 20T 2 2 BIET
5EIzu ), BENIHVE, I —EHOFEB TLRMEAFE T2 RANTFICEAEN S, HEE TL #@l
FETIES/NEI»EL Z-TEY, RIFLHRE2SG 20V dbh o1z,

—7, Rt TL 2 L 2 {EIEmVFHEL R 720, T— 7 B &9 5 DBEN L%, FaEd TL 3§l
FEICHB L TS/NHIZH LIS KREP o2 RB7 4 LT —IC L B2RMETIIHEBHESL Y v F EN5
2o, BREEBENFERTLEERFOREALY, METLHWFGHRTLAF T2 10

(Amin and Durrani, 1985) <4 (Speit and Lehmann, 1982) DiEAIZ L A EEUENE T 20 & D
REIZETHRETE S, W2 IZE¥EREO TLRIE & i L T L aReEE TL BlEi: L 0 S8 S
EEzZ LN, Lo TRARERBEDO RN (213, FHEETL L) LREE TL 2 H w2 HH5#E0 T
BB EfkEm L 72,

KILEHPARIBEOMIG LIS T L, 1#% &0 AT LB b - 72 b oz LRt TL A3k
FHEIN TV LAREIELC, INEAV AP EROFEK TL £#RAZE L ) EEERZSV- LT
BTz 5,

3. 3. TL 4R

FIIIRT L) ICRAEFEREEIZ TN LRE TL D 50 L nFEE TL BlIED» 5 0k
RENLDUL-oTBY, FREBTLREY LD L DA BEIEV2OMNETR(ELI LY
> TWwb, Ziuax LERS TL E TIERNRD & ) BRI ORAL E05H - 123854, BEEY»Z
LS %%, £ZTHRE TL » 6 DEERE L2 KILEHWEOHERELISED Lo & 2 2 T FHE L 72,
ZOREE TL 22 5 ORKEMMEL L L 12 TL FREZ RASRAL TR 72,

FHYE (vear) = RHALEMEMRE (Gy)/FMmESR (Gy/year)

FERBEROME L L TZ T Tzl (1986) 2*Z DR THWZ Lo L [E UitE (2 >w T TLD # {#
AL TKRHTED, RICFHALLZEZNLNELZERL THFRE2EE L 72, U LEDOEBRELK 2
TR L N7 WG DM FEAE %, Bk CGRACEE L& kHE, 1988) o5 nFEMREL KK 4 ICE LD
720 FHMENBREIHBICEHR TN 7 4 v T4 ¥ 7 DORER, HBE (E— 7 THfE) DIFERE
BT TEEL 72,

EEEAR AR, —EEHINEATE, TR TIEE L 22382 5 DEREL E- T
Wb, SEOFHEFEIL, SECHILNDEEIERL TEMEE L > TwbEIbLr DL, Z1F



#3 FBIuFEEE TL NEIC L 2 RAKEHG R & FRRER
Table 3 Paleodose values evaluated by means of red and blue-TL measurements and cited annual doses.

% om - KkEHaE (Gy) . SEfl RS
Freas TL Fah TL (mGy/a)
TREAE 110+ 4 136+22 #1.65
—IBEEA 134+ 6 190+27 *1.55
s LA E 164413 26450 *1.60
T LB AR 359+ 26 427461 *2.10

MR L OQROT— 2 2M il - - Bk (1986)

F 4 FREE TL REIC & 2 FHlFE R E
Table 4 Ages of prehistoric sites (strata) evaluated from red-TL measurements.

* i)l (1986)

F SR E (Ka) Xk (Ka)
FREOE 67+ 2 #64.2
—HEE 86+ 4 *124.0
A EAE 103+ 8 *191.8
T B AR 171+12 #88.6~238.0

AR L )izl 50 TLREMRRAIEE» FE L THBBEZBENRE L TE D, R L TRER

EROFEMEILRO B L D51 AT - ERE - 8ok (1986)

* i (1986)

TLRIE L) VEHORREMBREHIR S, - TEREL L THFERE S22 LBRTE 5,

Z I THIE L 72 g R o AR,

HRDOMEFHEEL TH D,

22 —

BA#E L TREAPETOREGDERBEICEL TH ), fodl
BENI7uAF 2y 708 ND, L Lur bR Nk ) % SMHE Cld "CERBIEEIZIZFEIC
3TEL EE VRN L TS E 'L L EA L TLERED S
WENFHE I R TH S L) IcBbN b, ERRFEWEE F0BEERE L SE 5N L WHEN SN,
3THED L20FFEDMOFERFHE L L ¢ TL X ESR iy FEH I N TE ), Zo@sbr 5213 TL



FERMEENERER LICBHTEY, AFI LU b TUELEZREL TEL, ZOBRELT, =
ZTREL KRG TL 22 5K 2 ERMEIZ, TL ORI ICHE DS CHELEB L L T k
DEEE»EC, BSHAESORTE (208) 0FRIZITERETH L E R 3EHm L. T7%
bb—HBRABDIZTE T ESEERI0BICEL T, ZoBiaHBERD LICET 2,
fE-> THRGHEEMOR TEIL, SHILEBEAETHLNZERBEHNIOTEL D BECLLTERE L W
MERELYD, INE TOFBEFMEDIIINYS5E TICENMEL 5 2 T b, otEaE b hiisr s
BEEFHCALEL TB ), WL BEDIBAHOFERMHEIE, ZNFE TIRHESI TV 22ME (i,
1986) &N LFLVEWV)HREZNERTHEL,

INEFTHRESINTE AT TFICL 2 TL FRIEDTRA LI, FHRLHE 2BV TIRRERD
REZIT>TELT, FEBTLRAE 21T THL-FERELECL TR L00°% 0, fE-> TEME
Hodme TLERREEN 2HI2IE, T2 TRNTRE LD ICKHEREFAXTOBAE, FRE» Y%
B EEZ TS, Fi2, EHY LEE LA RBEENE S L8R T TL FR015E H Fal o 443
EETHY), ZZTRELAFHEIL L), FHBEFRBEOREICKRE(FET L EHMBEEORE
FLEOT, HEm»PbHBETLINDLERTHE LEZ Tn5,

4, 3

VAL EKRPEHWHEERE PO ERFOIRA EIERER TL DMEE2ET 57206, EFA%EKT
RV TLERBEICIIRES TL 2 HW2 2% 4 L &2 72, 22 Cfita TL F£RERE D &%
AL RIER S ) S IBARBEEMEICEAL 2L 25, winLiekoE s TL MEHEE &
NENUNERIEL % - 72, FICHPET—FBHVIEAHRERN—DEE 2 LT\ % B A &R
08I0 FREENFENREE 5 2 72,

INETHESINTEAENT2E -2 TL FREDWCO2L, LTFLLIRRERLEALT
Whhro BN L H Y, FRICE L WIRERIEETRT KILE BRI A SR T 3o L TS E N
DZ L WMDY H b, 5 RIIMOFENREE LN 702 F 2y 7L L iz, TLREEZHRAL 2 L
T TL fisg»Y, TL #RREEDNERELELT 572012 ULETHS ),

#HOOE

BRI, ZR% 2B, S 2 TS o 2R ALKRYDOFIRE ek, IWHL » H%4EB &
MEARISEFREIL, F72 y RBFEOBEHIL TTE o R REARFERFFOBEREBELE L ORT
FRIGECIC R Bl £ 7,

Z £ X &
MK (1986) 4, BBMWAEMBED TL F£R, RAERERE A8 UbikaES (R) BSE

— 95 —.



AEBFT  131-132,

MIKK - EREEME - SKGER] (1986) HALKYHEE CLMFAERE S (R)  RALKFAEB L
EEH 2, 127-133,

KRR - FEE=(1988) #HL sty 2k WHERE 2% 29, 73-82,

BKER] (1986) 5, BBFWMABBMOKIWKD 7 4 var - F 7y 78, HALBLERE A
ALikFE S () S AENF T, 133-138,

BH #1989 T7wzu/uy—CksE#IEASREREDDEHEOBE —lE FEAE &
B A& G i —SBIUACATZE. 28, 269-282,

ALK 2 &RHE - B SC LRREE S (1988)  H51E AEER I —ATHA IR A SRR O RF 98—, 102-103.

BATR - TEAM - HOOMRE - B IE - &fF  8(1989) HEKI T2 H DR B BESRIE IS
& bR EBEIE 0 FRE, HEkily: 23, 35-43,

BAER, wHF 1EW0Q990a) v a7 ARSI 2D CRERME., JAPC 12, 105-113

fEAER - ARBEMY - FH EQ990b) FLREHEAIFELET 2 RBEES, 5D ESR, HhEk
12, 80-84,

i

Amin Y. M., and Durrani S. A., Spectral study of TL from natural zircon. Nucl. Tracks Radiat.
Meas., 10, 55 - 60.

Hashimoto T., Yokosaka K. and Kimura K. (1986a) Red and blue colouration of ther-
moluminescence from natural quartz sands. Nucl. Tracks Radiat. Meas., 11, 229 - 235.
Hashimoto T., Koyanagi A., Yokosaka K., Hayashi Y. and Sotobayashi T., (1986b) Ther-
moluminescence color images from quartzes of beach sand. Geochem. J., 20, 111 - 118.
Hashimoto T., Koyanagi A., Takahashi K., Kimura K. and Hayashi Y., (1986¢c) A computer
controlled thermoluminescence reader with a ceramic heating plate. J. Radioanal. Nucl.

Chem., 102, 445 - 464.

Hashimoto T., Yokosaka K. and Habuki H., (1987) Emission properties of thermoluminescence
from natural quartz Blue and red TL response to absorbed dose. Nucl. Tracks Radiat.
Meas., 13, 57 - 66.

Hashimoto T., Yokosaka K., Habuki H. and Hayashi Y., (1989) Provenance search of dune sand
using thermoluminescence color images (TLCIs) from quartz grains. Nucl. Tracks Radiat.
Meas., 16, 3 - 10.

Speit B. and Lehmann G., (1982) Radiation defects in feldspars. Phys. Chem. Minerals, 8, 77 -
82.



Archaeology and Natural Science, vol. 23 (1991) pp. 13-25
Age determination of pre-historical sites in Japan using red-

thermoluminescence measurements from quartz grains

Tetsuo HASHIMOTO, Motoshi KOJIMA and Tadashi SAKAI

Department of Chemistry, Faculty of Science, Niigata University, Niigata 950-21, Japan

The red-TL (thermoluminescence) property from volcanically originated quartz grains was
developed for thermoluminescence dating of sites related to pre-historical stone tools on the basis
of following reasons ; (1) invariable appearance of red colour on three-dimension glow curves and
TL colour photo-graphs from irradiated quartz grains, (2) long-life of the corresponding deep
trapped electrons concerned with TL-glow peaks at higher temperature, and (3) the linear
TL-response over widely absorbed doses in comparison with blue-TL ocnes.

For the evaluation of paleodose using an additive dose method, some portions of quartz grains
(32-60 mesh), which were collected from some pre-historically significant strata or sites in the
north-west Japan, were subjected to artificial irradiation with known doses from ®Co-gamma
source and induced TL-intensities were measured with a TL-measuring apparatus installed with
red or blue filter. The natural red-TL intensities in all quartz grains showed unexceptionally
stronger intensities than those of blue-TL as well as the induced TL-emission. The paleodoses
evaluated from plateau regions were resulted in as follows ; the red-TL paleodose values from all
concerned strata were fairly smaller than the blue-TL ones which imply to contain some
contaminant TL minerals. As the results, the reliable red-TL age of Iwadeyama pumice flow,
which forms just an underlayer of so far one (20th Zazaragi layer) of oldest pre-historical sites
in Japan, was determined to be 103 ka, although the previously determined age has been given to
be 192 ka due to blue-TL measurements in the quartz inclusion method. The finally evaluated

ages using red-TL of strata related to the present stone tools were dated to be around 45-200 ka

BP.
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