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AR PR KUK o KR RE 2 & D ATk T %
Awikta®#nr I 2 vt 2 (RTL) HECHIE

ALK - ReBRE 7 - DIHHIA - IR

1. @L&IC

Fr OWREIZ, RBAFRFHICHEBTL @Ity tr ) FEezRTRFoE»IC, Kt
T L2 A § 2 RPRT DA 2 BRI BBR T TR L, KK E X ) fli L 72 ek 12
HI3HEAT LA T AT BT 52 2 L 24 LT &7 (Hashimoto et al., 1986 a, b, 1989).
AR, ORBRLT A HOHRAT LEEDRIKNEZE L LT, AN TH 2KMEROEGR 24
L, AT RBGLEC & 7 ) BRIV 3 4 v L v AORHESR L E BRI Z TTHTW 5,
Z OFER, 121F100ppm LD ATAHIPIIR B O A SSALIC A § 2 700°C LI ETOBESER DS, AkDEH
TL» 6 BBHEFHRATLNE ZOTLREZF L SRS B 2L 2 RV L7z, RATORGTLA
PRI KIK (77 7) BHRICIGEL TRWESINTEY, IL6RETLAICK T A iR THE
RIEEH T 5 & &I b THMALE BATE W & OFER & BULe B AE S IAIN TH > 72 (Ha-
shimoto et al., 1991, 1994, 1995a, 1995b, 1995¢). < L& APERLF DEAE KD TLRHEZ L% F
AT A2k, ERMOWBIEEHEED T REL B 5 2 LoV o7 (FEAS, 1994),

RIRFFERLF O TSR 12 3 5 AR TLISEE 13, FHIS5kGy LR DI T3 H B TLIRE
INHRZS =) =T —HARR LN G VETELTE Y, 2 ORATLOGHRMD 71— v — 7 B
DR BFPEFOTLOZNE D QLETH 5 Lh b6, S TLAARRIE L KILIKIE 4G I 13
FARTH B & 2R L TE7 (Hashimoto et al, 1987, 1993), L HDFERICEIE, FKE
FTH D F 77 = > e ALA B 2 &S 3l L 72 RSk % b ¢, R TR R TLAR R E 45
BEWE L (BAL, 1989, 1990). O KILKHE KD FAIR T2 & 2 RO TLARRIEENE
WM, EERCK T ORER SN, A MRIEREE L GEH S o255 (Miallier et al., 1991, 1994
a, 1994b, Franklin, 1994) ,

JEAE, ESIRALIE O AR o) |40 25 B g o ARl 25, FATEDOF L EH RS L )
EHZHU TS, H)Il (1986, 1988) (3, —@AME, A dLBARM, TILREAPRZ S, &l
W] H 3 TR O BB AERFHT 2, 350~570nmisi D FEl 7 4 )V & — % v 72 TLIGE 12360 < A gk
TR EDNITH->TEY, 2heih, 124.0, 191.8, 88.6~238.0ka EffE% T\ 5,

ez DFRATLRIE D & D[ L HUE OB FEHRE (PD) D& I FATLY 5 OFHIER L ) b 7%
iz 52 TBY, ZOMPL LTHERMEI LN HF LS 22 L2 R L72FEARS,1990), 26D

RAFIAICEAE D T950-21 BB T4 2 OIT8050  * RRAFAFIMBLLRLIER: | T923-12 AIIAESERD I OATAISR
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EYRR E AR ) AR SR B O BRI LK (77 F) B (R, 19932 551 )
Geological columnar section of Middle Pleistocene marker-tephra layers related to the pre-historical

sites (Takamori area, Miyagi prefecture) after Soda 1993 (in Japanese).
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B b, TILRAMGER, )1(1986,1988) A TLAAHIE T8.86~23.8 H4F & KAEIL 6Dk
RBE2H52TBY, FHECEREIELN TRV, 72, COWELHE—D LD LIEREN T HH)E
75, AEDEREMO LB SB/B5NTWEDT, COMBEHEEREEEL, T ITIE, EREN
(AL W EFRDI A CRFRTE) 2 & 4572 F IR KB E ISR 12 D W TIERER CMET 2 Eha oo,
AR TLEE (< & 2 FCFHl £ 4T 7% - 72,

HiZ, BEEHZBO TV 2EEpBEE 0 ) b, A8 RWI S’ Lo KILKE (R
wmAbEREES, 1991) Tm-1& Tm-5/8 2 &1 5 DOHIBIZ O W T, I AIRF5 5 ATLAY 7 —Eiff
REUIL, ZofRICHD ERIHET 2 vkt (RTL) AR0E 2 @M Lz, LIFks
L7zig (PR KRG, Tm-1) 2 6 DFEBRT— 2 2 ISR 5 £ & H1Z, FR2C3HBITOWTD
RTLAEGHIG 2 47 - 724558, Tm-10 FOHE A0 ~50 54 F TIZ b 2t WAL 2 RT L D LRI
FER@EAR S, 1993) LT LR 2B TUTHET 5,

2. "A#MomnE

kg BORH19914E 5 A17, 18H (R KMGRSE, Tm-5 & Tm-1) KU19934F11H10H (A Kot
5 B KPGEREH o ZICE - T, B &, Bk 572K SR L ), KLY 20cmll
LOEE L DML, oG THA LTI R KRGEE B L O Tm-18 [ @&ARDib A (KEIH) »
5, Tm-5I3mAROM & 0 ERACL 72 KK FE R & 65 L 720 240 & B R ALEB o fa i K LK g T %
H-Li2nd (F-H, 1993).
BEAEKILIKEHIZIZHN L § 2 A3RFLSMT b 2 S DARMBHYEEN L, 216 AHW % g
RIBRET 2720, UTOFINETHE 2L LAIRLFOHZHIM Lz (A5, 1989),
EPHRANC, KETKRELR, Mit, 57, WYOREZTRELR) BRET 5, Gk, K& %
M2 7250850 L, 60~1004 v ¥ 2 HEI 2D W TS 2 HU) < 7207 5 oy B 5 i
(FifeER125°, MIEERIS", 2. 0A) 22T A@EIMD A 20 H L7z, KW T25CHFEL» < I3A
TT6MNaOH 1047, 6 M HCI 104y, 46% HF 20~604r T v F o 7L % 47 72 WEZIRTR, FRONTR]
BDA Y2 TRBWHTD, BENIARKFD2~3 77462 TIVIFEICEAR BIZZRETD
EVET v 72FEL, 2mmES DT IV 3 E TUARAZRIE TR K2R T BRI D5°Coy #RIR
I TBEARR R ARG L 72 b 0 2 A0k 130k & L7z, 810 Gy/hEL T b & T, FREHREH 2 240 S
&, EMEHFERII200GyLL T OfiH Iz & - 72,

3. BREEE

3« 1 TLA#HE

HoJEERE & D Hl L 7ok F o TLR RIS, 2 2B L2 TLY 7 —5HBE (TLCD &,
WEHA T A v 27 PAVAERS E V72 ZKCTLHEE IS &Y iR L 72 (Hashimoto et al., 1991,
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1993, 1995b, 1996, 1997) . ¥4 b X% 8. TkGy N THAGT L 72 fq3eilkl 2 & LBl L7c, HBHE-11C
ARYRRIZ, AREUT U722l B A RGE 2 & O @ A PR S o KWK - KEGERE 2 S ai L 72
L TORIRFHESGFDTLCUS B W T, S ZRTLBI S L TE Y, KILIKJEHRRIFE D A 3h T (356
FHCRTLAIER T2 ET LW ) ERDMBRE—HLTWE, L2rLad»s, BHBLUTm-126D
TLCHZIEE A MICHTWEBATL(BTL) K7 iR TE, Tm-5IcB W CIIBTLR 7 2Rk 5, &

ZRICHZ TSR E, BRI 2T L0 56D & ) ERI G ZRKITCTLARZ FVEHR
EMEIRT 2 L L D12, 2o DRERICH WA TLOERNZ BRI O 72D DK FEGRIR 247 - 72
(Hashimoto et al., 1987, 1994),

ZRIETLARY MV EEEHRFRICL TX—2-(a), (b), (©), (DAL ()IZRT. SNHNDRRT
MVEEERRR 38, TkGyD AT HRGHADORZEIC L D F N2 b D TH %, 16 H KBGEE S 6 13K
TLE AT TLA N7 MVICERD WS L 2R L TB ), hoRIRTIc2WTH, RIS
FRMDORIKATLA R PIVIZATIRETLA~Z P TRAK S & LTIR) Ko7z, Tl KT
J& 7 & DFAFRLTDTLARZ bV (a) (3, 1ZT610nm D K TI20°C ML ICHRRFERZ 5-2 2 A3
YEERAL TS, ORI, SREATER T ICHE L BRI NS RETLRF2 6D AT ML
FE e —3 L T\ 3% (Hashimoto et al.,, 1993) Y, CTAHARTLAZA~<=Z Fvid, WA -8 H K#GELTm-1
J& 72 HahH L2 HIRLF 2 5D 27 FA{(D), ©)BLU()ITLEEINTE), ER-1NTLCI
RREL—HBLTWwb, LA L%d6Tm-5KIKIEDAFRF (d) 2 513, RTLE— 7 %5280~350C
FHETIIRE L BE 2 /RT 0D, (JTFH CEESMICB W THFAMTH 2470nmfHEIcE—7 2 /T

HEL/SMENBTLR T D HFET LI L0 5, O LIZFH-1OBERREOFE L LW,
DBTLRLF 3 KILIKIZHE &5A F NSHRIED R 7 2 [HERLFDIRA D, F2(3= 7= BEDGHIEEL S
B TL - 72 72O BTLAME % 7R ALK O 2 7 A3 5 R TLRHE 2 718§ AL 2 W A3 5>
LEHITERLIZLDEFEZ LB,

KB & KUK T ORBIR O F 7 B A Skl T, Fl—RIUERE D b & THORTLOEEE [LHIH D
T thBED 2 ~ 3MBITELTE ), KBROTLREN S\ L2505 o7z, THZ L, @yl
W RIRE T 5 KB 5 ORFRLT O A KILPGRFEAFEE R TAV I Ry 2y 2y 8 —
L BAMRE T RIGE LD ZLEATWRLEDIT, Vidxv Ly ALy —DF 53— L LTIl
S IKERFER AR T OG- L A TR > T 3D H 5720 TH S5 (Hashimoto et al,
1995b) .

B ZKRILTLARY PIVESREROERIITLCIOMN R L b —F L TE Y, 4R AIRFH
BEOTLAHE ICIIRTLUE 2 R b L TWw 5 2 L 2R T & 72,

3 0 2 ATIERENERIC & B RINFE R R ATl

X-2DFERICHDE, BV I R vy RWEMD IR & ERMICAT % ) 7280, KFRtBEREAR L §
B HEDOTLRAER 2, (bl y b 74N —EFNTFZ AT 4 N5 =2 AR TT7 + b <IVDH]
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Contour maps of TL-spectra from quartz
extracts from the layers related to Takamori-
sites.

(a) Shimoyamazato pyroclastic flow layer
(contour intervals, 1500 counts), (b) Ikezuki
pyroclastic flow layer (3000 counts), (c)
Mozume pyroclastic flow layer (3000 counts),
(d) Takamori-5 tephra layer, Tm-5 (500
counts), (e) Takamori-1 tephra layer, Tm-1
(700 counts)

Every quartz sample was irradiated by X-rays
of 8.7 kGy before the spectrometry.



2 &, 550~700nmAEik D HhsE D A 2§ L 72 (Hashimoto et al., 1986¢, 1987) .

BHAPR L D LR T2 607 0—p =7 2R-312RT, SN6DH—TH b, 3T
BMOCHHEICE—7 2 H T A HMMMIEWA =7 %252 TWwb 2 L0 d, RERMTLY 7 a—

EERIOMAT 2 @A L2 25, 3B0CIcE—7 2 AT 5&EiRM 7 o—4 —7LIskz270°C #
EICE—7 2 G 2EEM 7 a—A =7 D283 bR ENTEY, FIHEOMIRETFELI R vt
YRV Z—EDRAIFTRRIC TR C 5 LHEE S Lz, iRy, E— 27 AE THTL
DM &2 ITRDH 55 1I2 I, @OIRIGRRE T o —7 —7ICif 3 2 Ear ik st s, &
NHIZMZ THZIZI80~190C DFFW E— 7 B b N T b, OIS, HEkH» 5 DRTLAIK T
NrZO—H—T DR E—HKLTED, FIREICEE-> TI80~190C D E— 7 2347 L THMYT 5
BTLAIKLTHE & 13 5221287 > Twv 5 (Hashimoto et al., 1993),

INbNra—r—7 D&, TLHEEEH MR L CHEIR N 2 BERESR (77 b —
W) 2EDBID, 7T b —HEERDI, ZOKE, 7T P —%290~340C LREL, D
DTUEZRF L7z, 100Gy FTH7' 7 b —HOTLEE (W0l d HEHEDFE) % fElic
hfE 2 B 7 2y P L2 DR 41ITRT,

CORE D LIZLT, SRETLED &M IFREICE T 2B TLEOMINZ SME L, SMHFRR &K
Tl (BDUHRELL) & DR b KIRTOERRE (Paleodose, PD) 255K E 2, & Tld, AiSETLIA
KB CTRANART 4 v T4 v LTERD,

RV Ze 15k % b oD A BERLF- UM & i A L AT (PD) % 3l L 72,

3+ 3 ARRIAREE AT

EHRE (PD) 2 52 RS 128472 - T, AFER B S A HE TR 5 #RE DRl A
BEE %5, FHBROWEICY 5T, B2 EmD D" d>ohikz@EML, WEMN 7 v 2
Fz v 7 kAT

—D (I R O BEAN R 2 A Ge MR 2 W TR A ~<7 P VIllE L, BHPIIRIBIC & 2
EWIGED L & T, HHRIRRGHERRE R ER L, A/KRSLFEHBROMIEZ1T) 2 iz & 0 FRHIR
B2 AL HETH B, SHORED R <7 FVHIEIL, #1200 g DHBEREZHEL2LDTH
b, PR -#H - IBEH KBRS Tm-1 & Tm-5/8 7% 5 N I8 E AT S L2 [ 0 8P L KGR & 7
BRFREN 2 ETHBERE THOKEL2E 1 ICE LHTH S, ThRU, K,0nf 2z b L IO Kk
T (WAL, 1989) piR, yHRDFGH- %Ml L (afRDF 513 v F > 7B L 1) fEtH) &7k &£0.26
mGy/aDFHf %2 H B L THEMRREEZ AR ) B MEICS5 2T 5,

)V EDDMERFEE LT, yiRHkoOREZ &Ry v MEEFH (7o, EPDI01) %, x4
ELTWAHEHICHK 1 EMA» 5108 (EEHSIE TmaEVET 383004 it « 15 B K FEH T131400045
THho72) MHTEL I LIZTED 2D (in sitw) Tl 24T > 72, ZOFERZEHEOMICD y (EPD)
ELTRLz. COMEDyRER T M NVRNED 5D RBFEED yloxt LT, v B T 1320 %%
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#-1 HWEEEHOTH, U, KOEH R & OF Rl kb7 & CE)

Table 1 Annual dose evaluation from Th, U, K,O contents in samples on the assumption of radioactive equilibrium.

i S Th U K,O Bk | R Dy Dy (EPD)
(ppm) (ppm) (%) (mGy/a) (mGy/a) (mGy/a)
MRS 7.43 1.54 0.41 0.39 1.20 0.74 0.70
it K e 1.15 0.19 1.27 0.23 1.21 0.34 0.48
JU& B K e 1.78 0.13 1.01 0.14 1.13 0.31 0.55
Tm -5 267 0.76 0.10 1.18 0.48 0.38 0.46
Tm-1 217 0.35 0.19 0.55 0.53 0.39
(Emﬁﬁ#éﬁﬁ&@) 15.5 2.99 2.52 0.26 3.46 1.60 2,02
(gggifg%g%) 9.93 214 3.76 0.07 432 1.68 1.29

*AERIRII, AR RO HT#R (0.26mGy/a) DOFIEF A
*Dy : y BREDROAEMIGI -+ FHTR dik D 42 H#3 R 0.26mGy/a)
R = A T il

EOHELZ RADIT—HLLERE 5L TWE EE R 5D, EBEOEMIRETMICIIAHREL 25
DR TH Do F72KEA 6 D (1993) TKREETE (DH ) & FEIWIGTT (OHbr) Dl J5 7> & O[] —H g
ERFRESIT T LI L Z2MERALTE Y, WEMICEEYG B 2FE0090 5, KRE & KLk
BT, £2DMBMTIEZNZNL.1~1.2mGy/aB £ 110.48~0.53mGy/a L (ZF—ENEERL T
BY, KBROGHEKLIKE &) ESGERGRREZ 52 Twb, T, Bk L7z X 5 kI E S0
TED> 7D 6 RGHETE R 2 E T MY % IR ZRICEATWR72HTH S J,

3+ 4 HaBaEEE RN

INHEDFERE b LT, K 1 DEMERE TERHRR 2 HALICH 5 2 ic L ) TLAE 2152 2 LA
WKz, BoNHREEER2ICFEDHTE, M4 LTEMGRPDIZ, ERTRLERT 4 v 7 4
YT ERMBTR LGB 7 4 v T4 v 7D 2B KD LN, WTNOMWETY, IHHEK
T4 9T AT PoDFEMMEITEIE 7 4+ v T4 TP HDLD L) YR LFNEZ 52 T b,
o T, IWEBEET 4 v T4 ¥ 7D LOMEIFECERORFEE 52 TB Y, HWEORFRMmO T
NOFERBUEM L ) bFAMEL > Twd, —F, BHERT 4 v T4 ¥ 72 b DEAEITHA KRk %
BT, BRICHE L TIEHEP L1 HFELEC L ->THY, Blihs SN RK S (1995) DR
INFE TOfER DENTHIMEE b Kk E ITE > TWwien, BK S (1993) (318 B KGR FALICAIE S
BHGUKIAGERE %, AL DS95nmD /N F2XZ 7 4 )V — & L 72 TLRIE » 5327548 L 71l L
TED, CORPEL L2 DERGEIIFML T2

R LTOTILBE KRS, ER7 4 v 74 > 79 5316 TiE0FFHE 2 52 TH Y, Bk
L 72 B HE THT R EE T OB 21 [l — i & fERE S LT v 212 D W T HORTLARELT T4 (1F

9



%2  ERIDASEPBENE 2 & DOLIHRF % V72 RTLA R

Table2 TL ages of volcanic layers related to Takamori-site using red thermoluminescence from coarse quartz grains.

: = . INETD
RAERIRE  AERRE T LA AR
(Gy) (mGylyear)  (x10%y) (x10%y)
29 (ESR)
L B K R 18?* 1.20 ;i * 88~236 (TL)
: 17 (TL)
b A K % * 1.21 g:g " 17 (K-Ar)
e 234 21
WS B K e 54+ 1.13 48"
Tmi6
38 (Paleo. Mag.
AR 5 218 0.48 45 {PaEmLiag
ALK e 87" : 18 *
3 43~60 (ESR)
ﬁﬁ%é 268 0.53 51 46~49 (Paleo. Mag.)

40.6~48.4

*REIEEOERIT X D% BN ERRIR & T LA
# 1)1l (1986), K45 (1990), KL (1993),
{ik & (1993), 5T 5(1993), KA & (1995)

A, 1990) &, MR TEZ—KEZMRATER, ZOTILEKPGTE ZACHEE - AL DR
JRE LTSN BRABAINKED FAICSEFE 2 LTHE D, &R ILIKEDFERAIITI0 54 (HTH -
¥rIE, 1992) L RSN TWAB I b b, ARDI6HENHEIZFEL D% { RTLEAMENHH S 2
RELTWB EHZ T2,

EFRE BB Tm-5% Tm-1U, AR 7 4 v 7 4 ¥ 7% H45 TF K UBL 4R LRl T &, bl
SEME (B, 1993, 8 H, 1993,JA[ &, 1993) & b TH 5. TATm-5HBATEIC 4T DKL

KETHHTm-IETFTLYIBABRIRREN I L LADLRTHZ DL, RERERIIS0GHELICD
WD RAE DR NEIFARERE LR LERE %5, TNHDRERICEITIE, BER74 v T4~
75 b DFERD T HTLAERIED E CBREZ 52 T b L H 2 b 5705 BIFOMWONERR L FE
D ERAE L 7 - T B T X IFBIRIE N,

Lo Lehts, ME KBFIERERKLKES TR KRR L) b FEICMET bbb s §,
COEBRTIEFCSHELIMIINTE Y, FEMESWTLARRMEREICET 2 ITIERISKRMOEFD
RS E L L 2R LT 5

Bl I A oy L2 208D K LRIE D 6 BRURE (PD) I2kf L TiR2E % 10% itk & RET-> T\ 257 [\

IR RIE T O R B RREDBET SN\, L7t THEMRE~D &R 4 EEBRiBRE L LT
(315%6F2HE & A - 72,

— 10—



4, BbYIZ

AR S L ) o AISRL T IZOWTTLY 7 —FHEAMER IO &, RTLERMZEZ1T-
7oRESR, TR XFPSEEICOWTIE, A ILIKE (L0J34FRRITR & RS T 5) DFUEICTFE L
e W16 4R L FHMI k72, —T5, Tm-5% Tm-1JE12(3131F40 ~50 TEFRE OG0 BFE 5 7z, RTL
EACHIE ATL00 JTAFFLEE £ TIT 2 5 L D RAL D 2 WALKFENOE B & 6 D ATERLF THER T A 7%
N T (Hashimoto et al,, 1993), 6 DEMRIEDETHE IZEH N EHZ Tnd, I I THORIHRT
% HW 2 RTLAERRIZEE, fekd 5 OBTLAERMEEICHL T, 277 —) =T —DOMEFfLET
2l BWBTLR2RT ) B4 (Hashimoto et al.,, 1995a) DATERLF~DIEAIC L HiEZ MR T &
B s, BB E BTN T WD,

0 EHEMER WAERE~ ORI 1< 13, TLESMIREL 4 » £ > 2 (OSL) FCHIE % £ B
WEICEE70RF 2y VHVABREETH S, B Tm-1E Y BTG 6 010 #8037 25l
ENTWBENT, I THENFHIGL 7238 2 & D72 DHEAREZTOFHFHE - 70 RF = v 75
arhtd,

5. B B

2 MICE 2 5EHRED L URIE COFBERERICOWTOREHRIBMAICEE L, REBMIEICT > 723058
BOWHRZILK #(3 U HHALE BRI D 2 1B B L 3, ARWUERICY 72> TREA R
TWMERPTHWREBHBERFZOEKEAZARIC OS2 E) USHBL 3, U HEoEHO—
BB I3 SCER BRI (No. 06453068) (2H#LY) £ L 72,

iE

DEEECELAR S S SR B B b & L C 19874 9 A H HUE LRI FE 5 THERECL 72 7F 1L B K Fii 8
2O L7 GEED 5D ZRILTLA R PVEERIT, (@DFERERRXICTELIC—HLTBY, [F—
IR TH S L2 EMTFTTDE (WAL, 1993),

DE LR ETETE B 3LLEE A A E G S ALE T 5 S PLK IR 2 SHhi L 72 G398k 713, RTL
BTFLIAMCHI30%1C 8 L SBTLRLF 24 L Tunie, HUESENICH—RIE & 3N Tw 2 E Ll (&
T O KBGIE D S5 OFERE RO AT F 32 THREOAZELTWAI 0L, ©-< ) & kR
AW I N6, B U=A bk (8) KR (o) AN A ZER L TTCIR2RT, 1
W7V I = AERICERIEL, TLI=T L8R B tppm#EE L L CEERAIER T2 512
RTL, {K&EAIRT2 5 IBTLABE I NS L # 2 T\ % (Hashimoto et al., 1996, 1997),

X B
MK (1986) S AP BE D TLARX | HULEE SR 20k A8 SULakEE 2 () S AR
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Red-Thermoluminescence Dating of Some Volcanic-Ash and Pyroclastic-Flow
Layers Related to Takamori Pre-Historical Sites Using Quartz Inclusion Method
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Department of Chemistry, Faculty of Science, Niigata University,
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The red-thermoluminescence dating using quartz inclusion method was applied to some
volcanic ash (tephra) and pyroclastic flow layers closely related to ancient stone tool culture
period as an important pre-historical sites (Takamori area in Miyagi prefecture) . The former
layer is situated between 20th Babadan layer and Takamori (abbreviated Tm-) layers from 18
to 1 layers related to pre-historical stone tools. The latter two layers (Tm-1 and Tm-5) are
particularly interesting layers because some of the oldest stone tools in Japan were found
under these layers several years ago. All of the quartz grains extracted from five layers were
examined by an on-line TL-spectrometric analysis using an IPDA (intensified photo-diode
array) spectrometric assembly as well as TL colour photography and ascertained clearly to
possess intrinsic red-TL (RTL) property; additionally the upper pyroclastic flow layer was
also identified to be Shimoyamazato layer which has been dated to be 170 ka to another
pre-historical site (Babadan). After additive doses on the quartz extractants, the RTLs were
measured by means of a photon counting technique to obtain accumulated or paleo-doses,
which were evaluated from a linear fitting for the response function of integrated TLs against
additive doses. Concerning an annual dose evaluation, 200g of respective tephra samples was
analyzed with a y-ray spectrometry and compared with standard soil samples. In addition to
this, i situ measurement using a small semiconductor dosimeter with a battery was initially
applied for the y-dose evaluation.

Finally, reliable ages are evaluated to be for Shimoyamazato, Mozume, and Iketsuki pyro-
clastic flow layers and Takamori-5, -1 tephra layers, respectively. The ages of two latter
layers, ranging 400~500 ka, are especially significant result because of suggesting an evidence

for the existence of a proto-man in Japan.
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Photo, 1 Thermoluminesencence colour images (TLCIs) from quartz grain extracts from the layers related
to Takamori-sites.
Each quartz grain extract (60~100 mesh) was photographed in 250~400°C ranges after X-ray irra-
diation of 8.7 kGy.
(a) Shimoyamazato layer, (b) Iketsuki layer, (c) Mozume quartz grains before heating, (d)
Mozume layer, (e) Takamori-5 layer, (f) Takamori-1 layer
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