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Optically stimulated luminescence (0SL) dating determines the time that has elapsed since sediments
were last exposed to sunlight; the technique is widely applicable to late Quaternary sediments. An
OSL age is calculated by dividing the radiation dose that has been absorbed by mineral grains
during burial by the rate of energy absorption from ionizing radiation during burial (dose rate).
The dose is measured using luminescence techniques and the dose rate is calculated from a knowledge
of the concentration of natural radionuclides (U- and Th-series and *°k) in the sediment matrix. A
prerequisite for obtaining an accurate luminescence age is that all grains have been exposed to
sufficient sunlight to empty the prior trapped charge prior to burial.

In contrast to studies on land, the application of OSL dating to marine sediments has been limited.
The main reasons appear to be difficulties during sample collection (ensuring light shielded
condition), the usually fine-grained nature of the material and the evaluation of the life-time
burial water content. Here we give an overview of luminescence dating applied to marine cores,
discuss the recent methodological advances and the upper and lower age limits. Finally, we show the
potential of OSL dating of marine cores when high sampling depth resolution is available.
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Luminescence dating of last Pleistocene marine terrace
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The marine terrace formed during sea-level highstand is important to understand the tectonics in
the coastal area, Japan. To estimate the formed age of marine terrace is a key to reconstruct the
uplift rate which is one of the most important tectonic information. In previous works, there were
some uncertainties depending on indirectly age determination based on tephrochronology of
terrestrial sediment, distribution of marine terraces in that area and so on. To determine the age
of marine terrace directly, Post-infrared infrared stimulated luminescence (pIRIR) dating which can
be used for sand samples from Late Pleistocene to present, was applied to the marine terrace. On
the other hand, pIRIR signal was also applied to modern beach sands to know the difference of
signal stabilities between difference areas and residual dose which was one of the most important
factors in pIRIR dating. In seven outcrops of marine terraces of MIS5e, 7, 9 and 11 at Kamikita
coastal plain, pIRIR ages were determined by using K-rich feldspar from subtidal sediments. Each
age had no age difference between each subtidal facies of same outcrops because of measurement
precision. However, considering error range, the average ages of samples from all subtidal facies
of same outcrops were relatively concordant with expected ages of marine terrace which were based
on Koike and Machida (2001). On the other hand, the luminescence characteristics of pIRIR signal
such as signal stability were difference between each sampling area in Japan. This difference
influenced the suitable choice of pIRIR protocols which had several differences between measurement
temperatures. As a result, it suggested that we could apply pIRIR protocols to other marine
terraces in Japan too, considering the signal stability depending on sampling area.

*This research project has been conducted as the regulatory supporting research funded by the
Secretariat of the Nuclear Regulation Authority, Japan.

Koike K. and Machida H., 2001. Atlas of Quaternary Marine Terraces in the Japanese Islands.
University of Tokyo Press, ISBN 4130607359 (in Japanese).
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OBV FRIBEE DL

AHAET(E, EEEINERIEEAMOERERICHVTHBERMIAIT— (MIS) 7ICNEENTVD
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BLU, pIRIREUAIERREMRES C/E e, ZDRBR, Ke-Hr MM S5(3222 +15 ka, Mb-1H\5(%259 +14
kak WSERBEESRZ. UEDRERNS, AAFTZOpIRIREAEDNEEK ISV EVNZRBEEEIC, MIS TOY
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FIR, 12, 67-73. . BEMRITH (1999) HHETZAMESE, 105, 5, 370-388. ; Thomsen et al. (2008) Radiation

Measurements, 43, 1474-1486.
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ERMEEMEMEEMICHS VWTERIRU R A X EEHEOEREBYE, mEEMmICHEVTERLUZE
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The Red thermoluminescence (RTL) method using tephra quartz has been widely used to date
Pleistocene volcanic activity. The RTL method has some useful advantages explained as follows; long
trap life time (more than 10’-10° years at room temperature 300K), little effect of anomalous
fading and exceeding ability of dose response (Yawata and Hashimoto, 2004). The great potential of
RTL method is realized when it is used for the dating of tephra products covering Pleistocene land
forms in Japan. Additionally, single quartz grain RTL dating using SAR method (Wintle and Murray,
2003) was also employed for late Pleistocene tephra and succeeded in giving more accurate ages
(Ogawa et al., 2011).

RTL research we have been carrying out using some tephra quartz grains in middle Pleistocene (ex.
Hakkoda 1°* stage pyroclastic flow) showed three type RTL emission patterns; mono-peak type,
double-peak type and broad type.

A broad type with double peaks at around 300 and 360°C showed a quite different pattern when
compared to the typical shape of a mono-peak type being commonly used for RTL dating, such as a
late Pleistocene Toya tephra (Ganzawa et al, 2005).

The broad type of RTL emission is originating in ignimbrite, suggesting a high emplacement
temperature over 800°C. Heating quartz grains up to 1000°C, using Hakkoda aquatic pyroclastic flow
fixed at a temperature lower than 200°C, clearly showed a change of the RTL emission pattern from a
mono-peak type to a broad type in accordance with temperature increment. The RTL pattern heated at
800°C agreed well with the pattern of the Hakkoda ignimbrite, presumably showing the emplacement
temperature of 800°C in the volcanic products.
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The comparison of Red Themoluminescence dating and Radiocarbon dating
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TEOHNTL D, ZD6H. SRELEMRAECEEEOSVERAEFEOEINMNETH D, BAEHNSH
5 FERMFETIE. EICHFMREZRERBEE UTCRERD) EEVTISOERRNAENLS N, T
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ERAEORBOELE—DICEHELUTUVDRCEMR. BASICEL>TEEINTSD (&xE 1B
7X,2000) . REROBEFOILE—OERBVETLAE BTLAIE) (CHAR. EEEMEVAIENTEZIEERS
nd,
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FE, EAOFRNIIV=R YtV X (infrared stimuilated luminescence; IRSL) DFEMANZXLICET
SEENEN, TNEEEICRYDIFETAESINIZESOREMRBESMNILE>TER. REOFEARETER
EEREEDTULBpost-IR IRSL (pIRIR) JEFRERDERTAET BIRSLELEAR, TJ1—F 1V IDEEET
(FEKLKREKEBHEOSNBCEAMONTUS. CDSIE5E>EEBEMICALSNSDIFPIRIR,,,,
pIRIR,,. & K UPIRIR,,, (MFIFRIERE) THB M, pIRIROBIEREDRIRTEIC (SHRRBIREENZ. Th
SERT D EERBDPIRIRIFE LD T T —F v VI ULICLK L, BWICERETH DM, TJU—FLICKLCE
MBESMIE>TER. LA > TEEROpIRIRIGH) I MEEMEE, TYU—FHREL VWRIBTHEL 2HEREYIC
[FARAETEEZXSD. —7FA, IRSLOBIERICRIEEYSE UTRWSFENSS 774 —K (BUTLED) (/LR ZEH

(7, LEDBAA T DOBRBICHOIMEBERETB/VULRIRSLASE T T —F « YIKRNDEVREKESEBDI N
TED. RADOHAEICELD, /IRILRIRSLIIZETHDIZIFTTHEL, pIRIR KDEBLL IV —FIBIEMNEAS
Mo fz. REXRTEINSOBFHEOEBRLZIRADIVERVEYIEBICDVWTESIT D EEIIC, RAM
HINCOSLBAERZ(CDVTEBNT S.
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Thermoluminescence dating of calcite: Application to calcite vein deposited from
groundwater in Luzon, Philippines
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A, TAROIOBREFEOCEMERFEHEAZEOFAAUECHAINTSE L, RETE. TREBIL=ZRVEYIF
RBIEETSBRICIE. MBACKBIMURLICHESILERYEY ZDREZ{L. BREHRDEWICKDEIL=
XYY IBEDECDVWTERL. BEETOLITNELESHEVC ERASHIEDTU S, AMEFIZD
KOHABAGRILZRVEY ZDFHEEZR LT, @7 LD UKNSHE U RBEROFERREEZT D/
RFNHEEBICH O TRET IHMHFMEREREYDOMBLND S X7 LAICIEEXY RORY T RAMERASINTUS
M. XYV RRMEROSBHIT IR TIVAVKERY M+ MEEMOMBE/ERICK > TAINY 7YX T A
MBI BHEVSERAGD. FHEARETH D, T VEVHMEBEILY VBT AT71F517~ERV -
FTAREBMNAEELTHED,. 77451 ERRETEIETIVAVMTAKREROENB(CA>TERL. R
VT RBEEMT S, COLSHEMBNS Y X T LICEMUZBRRICH TIRREMFEIT SET. HE
BREICDEBIARY T ~ETIVAJKORIGORE X T—IILOFHEEITSERTE D,

W=V Y IREZ(EFTMMI S/26(C. SARA(single-aliquot regeneration and added -dose)iZ% AU\
CTEBRREDELEETOR, FLBEMIFHR(aHR, PR, VIR, XIR)ICLDBRARBETOCET. WHHREDER
WEKBDBILZR VY IFERMEDEERAN, ZOBEREEZREL. FRREEHEUFERESAE LI,
BH. ARG ERBEFEERIRIVFE—TOERFEEETR23-26FE [HEREVEZEREAMAIEH
Bl CKDEMUHAERRO—EBTH B,
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Examination of dose dependence for quartz-TL using automated reader with four optical
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HI=RvtrX (TL) ORGERE. BRB(C KL > TEFHER LN SESNEEEFNEDIRILF—%#
MDEAFDEBBEITINCERT . AERTIFEROEAFOHAEFET S EEXISNBH. EHOEE
EETILRNAMEBC D TUD, ZNDH. AEDTILZAVZERRECTIE. BEGETMCE L LRNEEE
BIRTBCENEETH D, BENICE. BERUTIREKRFUENEONSIRERERIRT S CEMRL
(Nagatomo et al., 1999) . MEMHICEM/IIREAZFUE R I RAKRBEERIRT S CENROSND, L
MU, Z0rHICF. BROEVPERICEYT ZFEHLE DHINANND, ZZT. EHORREBERDILT—5
E—EICBBCET. REBEDEREARS (C LIZEENNUE-05-0SLTL (Shitacka, 2015) THB. CNIET
([CE. TITSDILAELEICHUVT, BEEREDRIRCBEMEZRL TSR (FRIEH. 2013) .

SE. MEESNHNERLRMMEOBEXRENSHE LEGREICDVT., TLOREXREFEMEHR LT, BRE
LKREICIE. FHEINZEERLMNERAKE.6 vol%EBEINTULS (KHEIEFH. 1992) , ZOREEHME L TH
EICHUT,

TLEIZE(E. NUE-05-0SLTL ZMAL). BRFEKTERERESC / MTERENS400C T TEGFRRECTITOR. &
H9BFRIE. 300~390 nm. 390~590 nm. 570~700 nm. 350~700 nm (T RTH{EE) THD,

NI —TF. ENZTNOREBRFCTREBEE DO TTIREXFEICDVTIENT %,

F-O—R I BLIRvEYVX REAEFE. BERE. AR BEXEA
Keywords: Thermoluminescence, dose dependence, linearity, quartz, Oninomi lava
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BRAEBAEERVZ., B, v, XRICHTIHIL=R vty IFHERT
Measurement of thermoluminescence efficiencies induced by alpha, beta, gamma and X-ray
using synthetic calcite

)\ 2. RO . BT =N BH B W R mE s
*Manabu Ogata', Noriko Hasebe’, Keisuke Fukushi?, Naoki Fujii®, Minoru Yamakawa’, Tsutomu Sato’
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FBARIL=Rv Y IFRELLRL . BERNELEBRARTDERAZ L BETRERAECALSNS
BlEDIEV . FHREE UTI>ABRERILE R Y Y S & RYEEE DRBBRIC D VTR NEA TULVKL)
CERE(FOEND, FRBRABIV=RVEY IFFEFAMEE IGE<KET D ERBEINTULDIMR. Zn
5NEEMIRIRL. BEHEDBWICLBDBIL=R v EZ Y IFHDEIC DV TIEFERINTULELL,
CNETIC. RARBEEHAV. (EFEBREAET DL EE(C. BERGHR(0IR, PR, VIR, XIR)ICLBIL=
RV IERMEEZFHBELULKER. Mg, Mn, FeBENRENMEICKEILEFTSESX DABEMMBASHI(C
oz ARETIE. FEADARMEEERILZR v Y IFEOBRERESHICTBHIC. HETERE
EERABUZHBLGESRU. o, B, v, X BRICEBIBIL=R vV FUEFR,

AREETE. BREHIERICAVSATHEGE LTHRERWTU S, SRR An), BRCSr)ELL
(FyR(PCo)EBBE L 2%, XMEEAVESAREICT. HMEREBEAELR, SHEHECEIBEEAE LS
MREE LR L TX RICH T I EBMEHEDRIL= R vtz RFNZFK (a-x-value, b-x-value, c-x-value)%
Kehlz,

MnZ b0 U 7z s8Rl D e-x-valueld. EERINEEE(0.60) Mg I+ & FRI0 L 125844 (0.70) & LEER L. 0.12-0.40& 1K
WMBZETRURR, TTEMNEE & c-x-valueMNEERERRR TH D C EMBASHCE D e MnEMg. Fz(EMn&FeZ iR
mUzsEREMN OB ERIDU EERIE R L. EFHBEMBEZRUEM,. MgPFeBE(CKDEFR SN
oz CNSDFBRED. Mnlc-x-valueZEEL TBIMREIFS. MgrFeRc-x-valuelc 5 X SFEE(IMn(CE
NEHETETIEETHDIEEZTSND,

AFERICT. a-x-value, b-x-valueDIERICDUVTERET 3,

F-O—R BI=RVvEYX. BER
Keywords: Thermoluminescence, Calcite
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KB TEOFRAKERY & 2 DREIOEBER(CEIN S HERRIFDESR/TLRE
Characteristics of ESR and TL signals of quartz in the present river bed sediments and in
possible source rocks around Kizu River

*BE FF. BH 9E. S0 . B EE
*Aiko Shimada', Masashi Takada’, Shin Toyoda®’, Kiyotaka Ninagawa’

1.%RIVE%L JEOL RESONANCE. 2. RERZFKXZF. 3.MILERIXZ
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HEFEF OIS (. ZSANCLBDTHOERCERIEATERIN TS D, ZOEMBECHVTIHE
R HERESCBEECOEEEZ(TTUL S, ACHENDKE. ZOEBICHHT DANEE. BALL A
BOEBYLSEZHRIL. ZORBYEERT 5. BEYIE. AIICXDERS N, ZDOKRMRPBPOMNIL
BE. ENBULEENELED, ECICHET D, EDO. SAKRERY & ZDEHGIEIRICE D S 3 EIOER
BEECEINBIARERANDCET. TORMMNSHIGERNZHE TSI AREEND D, AFE. BFIE
VHRIS(ESR)EPEIL=R VY X (TL)ELEEE BV THEBYOHIGERERET I SMENLINTU S, HIX
(. EREROARFDESRESE. ZOMHSERNEHET SBREERE L TCAVSNTULS[1][2]. £
S BERDANREFRDARRIFDESRIESHE. IRAKERYOEHISERINEHET SHICRIBATET SR
MERINTULSB[3], ZDfEC. EBRORLDEBMIHPOARRFORIL=RYEY I NS —ER(TLI) DF
HEENMALTENSEHAT BRETEINTULSB[4][5].

AAETIE. RNB)IRBOIRARERY) & ZDEAICH T SEBERDAERFDESR/TUES NS, TRAIK
HEYPICEINTLSHREEDS SEBEDESESVHIINERICKLBESDRILICDOVTHRETL 2,
RO S UTeAERF (3. RIR120-250pum e L THIX 7218, 2.5 kGyDYVIRDERE =TT, ESRIES
(&, ESRERE(JES-X320 :(#)JEOL RESONANCER)ZRVTAIEL. ZNSDEBBEDEVC DV TRETL

feo TUES(E. KRS MENRIZ X7 L (Time-Resolving Spectroscopy System)ZFUL\T. 0.5 C/sICTH
BIBEMNS, BRCFREBEBORREZRZERL T,

ER. RIKRERYPOERRTFDESR/TUESE. ZORRELD SIEBELLEDERAFDESICK

D, BIRCET3AEENRING,
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F-O—R BBV BFAEVHIE HEYOHGER. AE. HKEEY
Keywords: thermoluminescence, Electron Spin Resonance, sediments provenance, quartz, river bed
sediments

©2016. Japan Geoscience Union. A1l Right Reserved. - STT53-P@3 -



STT53-P04 HAMERSER S EA2016EAS

ARRER CIERYIDOSLERIE 18R T T S0

OSL dating and tephra analysis of fluvial terrace sediments

“ER ERTF . BN RF L W Bl BT -
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BRPOPERICEEL TEUSMBEREORAZILEIBEIT 5 &(d, &LANIUBEMREVIIBNS, DR T
MCHVTEETHD. WHFEENERERES, REAZEEFE LT, ZOHECHKERICLO>TRE
5N3. OSLERRIERE, HEBEYICEBNCHEEIDIARCRAICEBTES Y, BKERAERETDINIC
WRALEFETH D, EFE, FUNPRMNEE DKET—HNICERAINTUDEDD, BATOERGDL
<, BISH)IEBRMOSLEZE AUV ZERRESAISERESNTUVSD. ZCTERRAETIE, BRICHITIEEHERE
MHORERZAVSLERAEEZERET B0, HRYICIRRET BEET IS EDBERMENS, 0SLEZEA
OWZERAIERROZYM EFEZOBMMEC DOV TIRET S, HBREARB)IFAVKRUZDZROMRIEALD
TIRRER HEBYMN S 2. BREERYIE, FEOREUVZHEBRUIEBLUIZEEXSNIBLGENS
BERINTLS. BB, SEK, XU S>IPHEHIOERERCERDSSHICKD, On-PmMFTTS
(100ka ; WMRITH, 1967 ; FIARIZHY, 1987) THIERMEINGE. NS, BREMEBEYIN100kaLIRR(CHREL
eCEERLTUVD. HEBRYERNSHE U AR FEERENDSARE (Murray and Wintle, 2000) THEIEL
[THER, 40~50kaDFEAMENS SN, HEIOSUES (B=EER) (&, OSLEMCAIE (CREEmediumB 2 H S
g8, FREMEK BESN TV AREENSHS. LT, ERNAEICEEL fast D = i Cilt

L, ZOEBSERAVCERREIC DOV TREZTS.

ARES, BBFEEEERIIIVT—TEEEE TIBUSKMNAESEE (WERERPAREM FMEIR
MBRAF) | DERRO—ETHD.

F—O—R XWXV EYIERUE. ARERIHERY. #5817
Keywords: OSL dating, Fluvial terrace sediments, On-Pm1
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By REARE RO =R vy RERAIE
Luminescence dating of lacustrine lowland sediments around Lake Kasumigaura
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By BHEIZREREERICUE T 2BUNATH D, AFBICEKEZSHICHTIDUERL & SNSHEFENL
Mo TULS. BKELHERET SHFEFOMEREREMRI DL, HOTREPSEZEHEERD
FTEETHD. CNETORERTIENIEIFHELE N SHEFEFOEBRRABISINTET M, BREARC
KBBRAARTITHD, REBEALEDDNKEZL. ECT, AAETIEIE BHHFFEHHEBRYIOXIL=RvE
VZERERSD, HEFEOER, REEREEMEITI_CEISL.
ZIRBRTAMAMBHOMEFEEICHSVT, ME-SARAIICAREED, IAXSAY—Z2RVTIHERODI T
HlESlz. O7HNSESS anD6RIEBEANTEEL, 5350, ERLE(ICKD, KifR120-250 y/mDAEE
RAEZHELZ. REOSLIESZAELZECS, FRAAEICARATERERENEVRAINERT S EM
BSHCE DTz, 22T, BA®Dpost-IR IRSL (pIRIR) FELRIGEE & IRSLEMRBIELEE AL THMREE K
BlElCUlz. BIRDELE, TAFOBRENS TLE—RBEENY rE—REBEMN200C, Ry ~IRT

) —FM205CE Uiz, pIRIRDAIERE(L, FITHECHSVWTHEFEFEMNMESCEERLR(CERINzESIN
TW3s, BLVERTENTHSLHEIHERDI170C L Uiz, pIRIR,,, DT X T, HEFREBHH Gyl

T, TT—F« VIERR-1%FHRICLD, pIRIR,,AEMTHD L EERB L. —AT, IRSL,D

JI—5 1 VIR, 10%71ETH O,

pIRIR,;,& K UIRSL,,DIER, IJA XS 1Y —TEERSNIZHRORERELLB(CONT, FHEREMNKEL
SBIERRH SNz, pIRIR,, DEHMIRE (L, SHEIO—FROIERI TS0 Gy, ZOMDSEHRITI1-15 GyHIHE
ERLlz. S, ICP-MSICLBMAMZBEEENDEEN SEMEEE R, FREEELL, "(ERED
BRI ETS.

F—D— RIS Ry EY RERE. pRIRERRIE. By f MRS
Keywords: OSL dating, pIRIR dating, Kasumigaura, lacustrine lowland
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