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Attempts to detect thermal anomalies associated with slab-derived fluid activities
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The Quaternary Takidani Granodiorite :
a tilted and uplifted block or a resurgent pluton?

Hisatoshi Ito*

* B SR LFZERT, Central Research Institute of Electric Power Industry
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Fig. 1. 238U-206Ph age distributions (histogram, probability density plot) for zircon younger
than 10 Ma for (a) the Takidani Granodiorite and (b) the Hotaka Andesite. n = number of
grains plotted.
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Fig. 2. Photomicrographs (taken in plane- and cross-polarized light) of the Takidani
Granodiorite that show no signs of shearing. Qz: quartz, Pl: plagioclase, Amp: amphibole,
Bt: biotite.
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Evaluation of potential age standards for zircon (U-Th)/He thermochronometry:
results from further chronometric investigations

Shoma Fukuda*, Barry P. Kohn**, Shigeru Sueoka®,
Tohru Danhara™*, Hideki lwano** and Takahiro Tagami****
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U-Pb zircon dates from the Utaosa Rhyolite of the Teragi Group
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Fig. 1. Summary of ages obtained from the Utaosa Rhyolite of the Teragi Group at TRG04

(TRG0O4-21) and TRGO5 (TRGO7-21).
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v, kDS, 1084 Eo R 7 —)L Tl
RRIRFBIC I 1T 2 Bivbiigi s & L < 3Pt - HIFI sk
DR CTHRZ D EEZoNS,. L, P
DAFT & AHeERIC DWW TIE, 1ZIFF U ERZ
ML, BuKkA XY b EQRFT R IME - 2
DRRINL T, KNG T 7 b =7 A% K
BeLCwawneEZ, MUT Ok S 13k <.

B s 3R AR E LT, Kil7 |
v FOBEOENEZOND, DL EK
71 Y MEIAFTHENRD TIRTH 2170 Man: 5
AHefER D EROF50 Mao iz b il rp g
fhrlich o7 EEIN S, 72720, dt kil
L 12 70~50 Mad KRGS % e 9 5
KA IZ RO 5Tk,

—J7ChEk - HIRIE SR Z 28564, AFTHAR
2 BRI & D BRI 2 Bl S & 2 BT
PEZ NS, [ERICAHeERD 5 3 HEETlE
MR EESHEE I NS, 1054E D Lo
DRI R AT AN 23 SR 72 SR ) — D
£ 0% (underplating model; Menant
et al.,, 2020) . Z®underplating model T
&, BB G AR R OAER R S, ihF
& D eeNEMcErLo—7 2B 5.2
TUIAFTHEROHHIA ICE AN TH 5. %
7z, AT 7 L — FAHEDS cm/yrPl BTl



underplating model DIEELIE E 2\ &b
MENTVS, E/IED (1999) Itk 2 ek
FlHTE 7 8 A NE DG BRSO
EER (]944 Ma; #2H1E2, 2021) 12
B\ 7L — b BLARIAATE D, WETL—
F DILAIA AL X B TH - 72 £ & X
53, 2%, ZORMOFIEICIZEA TR
MOBERLEIE L Tw iR, 20
%, AN X 2 BRI L 2228, A
A 7L =R L2 itk ), AHesf
RICHETEZ 75T IZEDHIFIRDE N Z
LIRS o AREREZ NS,
SHOME L LTIE, OBEWENTHL 5D
g, @HeFTyb Ao stidifighry 7 b
(QTQt; Gallagher, 2012) OF|JH, @X b
LI HEE - HIFE T L o g, e
ZFons.

E N

AR IR B BT VX — TP RA0H
¥ TPR30- A FI24FE B R L~V U T BE R Y)
LEOMHIFNITIZBET 2 BeAfiAFE g (B BREE
R W % & Mk R i B2 i & BE Ak B 56 )
(JPJO07597) | DEFED—HTH 5. F 72, K
WFFE 13 K 26- 304 B S B4 B2 it T o5 A
I TR BRI A 7 — iz BT B HASE D
ERGofi, (RE:Br BLHEES
26109003) 12 k> TR E 7.

5| FSCHER

WG - KRB % - fEHIFE - BEILNZE - B
WRIPHE - RHFEEA - H ERIA, 2021, 78
FA 74 vvav - b7y 7 BUERYIC
Ho A Rl o B # s o #HeE, FTNL,
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EU®IT

—MRHICAER S %, HT Bkm~%Hkm o i
IR T I NS, ko, BRERDHE
{Ehd A 03 BIfE I @R 11 3 2 Hiddd, HRed TR
Mk - HIMZZ T TSR D 3.
95 Ma & b # WALk S O oA lE, AR
% LEFHCER LT3 (Harayana, 1992).
BT 2 HASIETH, RELLIRD B
INAER A CHEE 7 4 v ¥~ 7 F HIR DO FHR b —
FUEAEERE T, YL a v U-PhAEIE
(EASAIEEE > 900°C; Cherniak and Watson,
2000) 12 &b, ZnZF1#0.8 Ma (Ito et al.,
2013), #74.0 Ma (Tani et al., 2010) DF5\>
TERERDIEREPREINT VS,

AKWFFED RN IR T D 2 BN EHR L, Bk
HABKR S Ol H b, Frik—mET 03 &
S fiziE Y 5. 2 QMO ME I3
7, Bpmid~ R =R oEAE (B2
W, BB RAERIRCE 5 P EIE D,
1981) &, ZnoIicEHAT 2B~
FitE o RIS E (Rgadk - /)G
k- BEEER ; FEIFZH, 1981) TR
1, FACEEL - fidl7Ze EDFfd Kilih
31§ % (Figure 1) . FEHES DT, #BIE
fERGEHO B ARG TH Y L a Y

U-Pb4EA (#94.0~3.2 Ma; Minami et al.,
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2021) BHHEINT VS, 1E3HI S REITHE
T, TBEREREZRT2ERD-SHHEM (5.27 +
1.28 Ma; R¥ - A%, 1999) ®, 280~
400°CHhEDmHIERZR TV a vy 74
av - F7v 7 (ZFT) 4R BERK-ArSE
R (3.9~2.9 Ma; JII#71Z 2>, 1992; KF - A%,
1999; ik, 2016) , PASHIREEAKI90~120°C
DTNRIAL 749 are-b7v7 (AFT)
FER (2.4 £ 0.3 Ma; KF - A%, 1999) »3
WEINTW D, HEK35km, mMALFY25km
(e, 2016) DO RBIBUCFTEH T 2 231G
EHICOWT, YL a v U-PbiER DT HLE
3 DOARTH D, ARZHEET 5 HAEN
T EATATHSL, i, BRERK-ArS
REZFTHEROHABIRE L2 E 2 %5 £, 280°CPI
o s o B 3 R FTR S N Tw» 5,
— 77T, ARIRMIC D W TIZAFTAER D LA T
WMEINTEDOATHY, BERIIAHTSH
2. ko TARMZETIE, RIEEREEE XN
InsIcHAI N BRI AR AP
WO WT, RDO2OD5 %2 EML 7.
(1) Minami et al. (2021)D A5 HrHS 12D
TEBEICAEROERERZHEE T 2 70Icy
)V a2 v U-POAEARIE, (2) 1HHARERIZ DWW T,
#1200°CLL T DRIR M o 2l Kl s % e 9
Llzizynarv e 7)g 4 b D(U-Th)/HesE



RME (ZHe AR @ BHBEIRE160~200°C,
AHef A : PHEHIEE55~80, Reiners,
2005) .

AEFE

2L a v U-PERINEICOWT, 390
VIREREICHYS T2 AV —F LS Ry
A (CL) Bz T 2701, HARET I
iR (JAEA) Oo&E 1 7u—7~A 70
7F 749 (JEOL JXA-8530F) & sifili A2
AP RAETEOET 7u—7~f 707+ 7
4% (JEOL JXA-8105) ZHwTnrarvo
CLg R 217> 7. U-PbREIN AT HTICIE,
JAEADLA-ICP-MS (LA: Analyte G2; Photon
Machines, ICP-MS : Neptune-Plus, Thermo
Fisher Scientific) % /72, &akl20~30%:
FFonnavicownT, CLIETRIEZ 1L
72V LT85y OU-PbAfZF T2 45 Z & T,
e O EAFEROHME 21T 7. F AN
fililx, ava—74 7HERZEM L 7. ZHe,
AHeSERME X, X VRV ¥ R % HfE
L7.. ZHe, AHefERHIEX, AV AL ¥R
TEBRDTH%#E %o/, HeldPrisma QMS
200 C¢ER L, U, Th, SmiZCoherent Quattro
FAP 820nm#%4 #— FL —+— L ICP-MS

(Agilent 7700X) #%#l&bHE LA ICPEHE
PRI TER L 2. FAAUEIE, #ER3~6
K+ O BB FEADOMEPERZ R L 7.

EREZDER

P avU-POERBIE X D, REgaken
NEERRPEE (TNG20-02, 01) , &G Hk
il (TNG20-03, 10) , BB A rE ik

(TNG20-04, 05, 06) DIERfEIX, Zhzh
20 DBRERHHCTCHBENRD Sz W
(Figure 2). k-oT@IEERSEIE, Raa
& AR IETEE236.0~5.5 Ma, &S
R4 Ma, £3.3~3.2 Ma, D7l &
L3EDEATIRI NI EBHS IR -
7. ¥ arvU-Pb#R, ZHe, AHetEfUDi
-2 E 7ay 35 E, YLarU-Pb

23

FEROFBEIEE (F1900°C) 2> 5 ZHe R D EHSH
M (F9180°C) T S R I HI %2 KWk L
& Z60n % (Figure 2), X->7T, BoIDIL
H TR B U 72 Ml 22 e & Bk U 72 & AR S
5, AHeF R o PH 8 L 2> & b2 il B
(10°C) D VPEmHARE ZG5HHE 5 &, LTARE
FR O FMIZ AL E T 2 BHES A (TNG20-05,
06) &k EA%ePlkks (HAHF{N109.4 Ma
(TNG20-09); Minami et al., 2021) T
13~36°C/Ma, BE#RVEHIDEIIE D i A
(TNG20-10)Tt36~60°C/Ma ¢ i Sz, &
SIS, AHef R AHI3~2 Mat#E i
LR LTE D (Figure 2), ZOKHHISE WEE
EHERD RIS ST HIR S e T EAVUR
TIN5, HIRARDMRGEMAE T ETH
% Z & (§940~50°C; Tanaka et al., 2004) #
RAE L, AHeHAD 68 6 17z BRI 12D W
<, JREHILIR (Spencer et al., 2019) $FHR
[#h (Yamada & Tagami, 2008) it HA
i (Sueoka et al., 2017) &[ELUEESGET
g 2 &, ) b oo 1) 408 135905~
L1 mm/yr35 5 4, k- Bl 28445 o FHR
(>, oL THIS N 2 P2 L
9 7o AT B ASTE T 2 MBI IS VU9 % 2 & VR
% X 17- (Figure 3),

BRI O ST A IR b RS &, 12
Hiifd K BEAsEpdkaicowT, Yra v Uu-
Pb, ZHe, AHefAUHIEZFEML 7z, % D
B OROZEBHSEIIRST- 1) BELE
AFIE, 22 b3 EATERI N
72, 2) WINEOBERANZL, FI3~2 MalHic
OWE R E T AR RRICHIH X 7, 3)
ANEHR I, M e B A5 72 FHRI Lo 5
A6 H AR BRI B2 LR 12 RS % HIlHGER E ©
Hote,

e
AL FREF A E IR T 2L ¥ — TRt
¥ TARISHEE R L VIR FERE Y S o H e
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Introduction

Mongolia is a landlocked country in North-
Central Asia in transition zone between
Siberian taiga and arid region of Central Asia
through dry steppes. Climate is extremely
variable relative to same latitude’s countries, as
it is controlled by the Westerlies, East Asian
Summer Monsoon (EASM), and Siberian
anticyclone. The climate change intensively
impacts its environment and life of local people
(IPCC, 2014). Paleoenvironment study is
important to understand the intensity of climate
fluctuation and related environmental issues,
and to implement the environmental
management. Past environmental information
is often reconstructed by analyses of
sedimentary archives. A reliable age dating
method is a crucial to explain the climate
oscillation in the past. Thus, we aim to conduct
the *'’Pb dating method for the recent sediment
collected from Tsagaan lake in Mongolia.

A total *°Pb activity in the sediment is
comprised of the unsupported (*°Pby) and
supported *'°Pb. A fraction of the ?Rn atoms
produced by the decay of **Ra in soils escape
into the atmosphere where they decay through
a series of short-lived radionuclides to *'°Pb.
Whereas, supported *'°Pb radionuclide is
continuously produced by the in-situ decay of
26Ra in bottom sediments. *'°Pb,, is expressed
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as subtracting the supported *'°Pb from total
2Ph. According to the radio decay law, the
21%Ph,, concentration is exponentially decreased
along the sediment profile when sediment input
and *'°Pby input is constant through the time.
Based on the exponentially decreasing pattern
of '%Pb,, profile, it is possible to establish the
last ~150 years of sediment chronology. We
retrieved a short core sample (~130 cm depth,
CorelD - 18TS1) from the Tsagaan lake in
2018. Total 26 samples were prepared by 1 cm
and 2 cm intervals for radioisotope
measurement. The activity concentration of
each prepared sample was measured by a high
purity Ge-detector in the RI Ilaboratory,
Kanazawa University. To interpret the >'°Pby,
profile, we used the Constant Rate of Supply
(CRS), Constant Initial Concentration (CIC),
and Constant Flux and Constant Supply
(CFCS) models (Appleby and Oldfield, 1978;
1971; Robbins and
Edgington, 1975) to establish the relative age

Krishnaswamy et al.,

of the lacustrine sequences.

Results and Discussions

A concentration of *°Pb,, was 132 Bg/kg on
SWI (Sediment Water Interface), then
decreased between 0 and 26 cm depth (Figure
1-A). However, the profile does not show
monotonic decreasing trend, showing that the



assumption of constant sediment and *'°Pb
supply is not realistic in this lake. Based on the
concentration of *'°Pb,,, CRS, CIC, and CFCS
models were applied (Figure 1-B). According
to the comparative estimation of different
models, the CRS model can reveal the reliable
age estimation for the down core profile
relative to other models, and this model
estimated 24 cm sediment deposited during
87 years. Mass accumulation rate is calculated
based on the CRS age and mass depth profile,
and it varies through time (Figure 1-C) . The
average is approximately 1.001 g/ cm?’ year.
The low accumulation rate is associated with
the increasing concentration of 210Pby,
obtained at 15 cm depth and 20 cm depth
(Figure 1-A, C). Whereas the CIC model
results are not sequenced with depth profile.
Because this model assumes the constant rate
of sedimentation, the increasing concentration
of ?Pby, in 10-14 cm and 18-20 cm depths is
impossible to explain. The CFCS model ages,
based on both the sedimentation rate and
atmospheric flux of *°Pb are constant, were
relatively older than the CIC and CRS age
model. This model calculated 139 years at
28 cm depth. The age estimation range of the
CFCS model is wider than the CRS and CIC
models. But the uncertainty of age estimation
was higher than in the CRS and CIC models.

Summary
The concentration of *'°Pb,, is measured from
the top sediment until 26 cm depth. The *°Pb
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age dating results reveal relatively different
sedimentation rate for the 18TS1 core based
on distinct assumptions in age estimate. Age
estimation by the CIC model reports shorter
sedimentation time, whereas the CFCS model
reveals a longer age estimation, the uncertainty
was wider than the CIC and CRS models’ age
uncertainty. The CRS model can prove a
reliable age with less uncertainty and indicates
the variable sediment input rate..
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1. FUsIC

TNA7 7Y aAfN k7 y 7 (ART) I, 238U,
235, 232Thg X N2 QRN 7 )V 7 7 148
L 7B - 72 P32 O RE CHW 72 & &
ICCERHRGOIETHD, VI ETYTL
DI EBEM DG, HYINDARTE &
77V s PUTLAREZIET S ETHEYO
FEREBEN T2 L3 TE 5, EBICEERD
REERPCIREN SN ER & BRI I —
BLTw3 I EDHERINTWS (Gogen and
Wagner, 2000), ATHICARTZERT 3% 2 &
NCENREY) 2 = v F ¥ 75O ME, K
YL OWE, BEREFED 70 DIMER O
Fitk7e Sk 4 FRICIGH T2 2 £ TE S
D, TOTHOWRIEH E DA TR
(Hashimoto et al., 1980; Glasmacher et al.,
2003).

AWFZE T1E24 Am & 252CFD 7 )V 7 7 KR % H
WTANLWAARTOIERF 2T 5 2 L%
HiWE L7z, FHEDOMENLIZED, ZERDND
K% 28512 B 5 ART DSR2 Rk o B iR
ZHED D ENTE, HIRERPEZDOI 5% 5%
JBICEHERT 2 2 L3 TEL LEZLN D,
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2. =B&

ANLIZARTZER T % 7201213, EHILE%Z
100ke VR L DA T 7 )L ¥ — CTHIY 2 1f 1< W
T LMD 5, AR TIET VT 7 B %2AT
I EETEE v, 7L 7 7 EEIC X o TH
W PRI D ~BET 5 2 LItk D
ARTOR Z A 5, AW TIE, 21 AmERIE
(300Bq) & Z52CHIE (£1100Bq & 1kBq) @ 3ff
BT L7, 252CTo#100Bqo fik i,
1KBqD MR DI 252CIRME L T\ D TZ
NEHIHE LTHHLZbDTH S, HHE R
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72 (1), SR E LTHERZ W
7o, AZERNIEFmABILE T8Ik, 7

A RRWEDHE 2 EET 208D %, v
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25D THBEEZOND, IEMERIBRR%E
%272 OICIZARTOEMEIR Z 5 2 \WEHD
RATH 570, SH%ITIEIRZ 58S LTl
BT o>TOBELRD 5,

3.2. B2CHGRD B 5

1kBqO #RIR TG L 2265 R %2 K31,
100BqDFIE TS L 72 F5 2 K41om§, K3
kb, HBIERAIZIZART &EFTOM 5 2K S
NTVBIERgh%,. LrL, 5-1000%
RS C b IR S L ARTE DS <, Wa
R X 2 ARTO R Z i $ 2 2 L3¢
Zhrotz. 1kBgk b 35V ETH 2 £100Bq
DFRIE TR L 72 65F (M4), HKALTHH - %5
DDOEFICFTORELELTE D, WHEAEHRET
W2 EDHERTE 72, RYE LR TH 2
Bl & LT, 1kBqo252CIsH ¥4 2% i o
T2 LIS K D BEREIGER T 8 L 2 TT IR

1. AT L 7ot & WA IR oD fe A
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LEEBIRT 5 LARBOHETDbELT XY v
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K. Goegn and G.A. Wagner, 2000, Alpha-
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127-137
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209, 351-356
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Toward fission-track dating of baddeleyite:
first reports and discussions on etching experiments

Toru Nakajima*, Shoma Fukuda*, Mitsuhiro Nagata*, Tohru Danhara*,
Hideki lwano™ and Shigeru Sueoka*

* HARJE TR ZEBE TR, Japan Atomic Energy Agency
* (MR)E#EE 74 v a v - b F v 2, Kyoto Fission-Track Co., Ltd.

[=487.2] =

NFY 7L+ (baddeleyite, ZrOz) 1)L a
v ENORRICERT 2P a= ) A D—
flichs. NFVYTA MESIOA A S
WEIERT2 2896, o7 KK
BRABNVVIROERIEICH S NTE
h, U-PbERMEPEHALINTW S

(Heaman & LeCheminant, 1993) (32>,
(U-Th)/HeFARME o @ FHH bWt 25H 5

(Metcalf & Flowers, 2013). XF U 74 + D
Z74vave b7y 2 (FT) SERME IS
TE, INFCERMEDH L o T LD
) KBAE DB DIEICICHE T LI LB TES.
KETIEANT Y 74 P FTERMNE O FEHIC
T 7FTZy F v 7 FEEORER L, Z Dff
Wi BRZ21T).

FEJEE A (1999) 13, EEEORIEL VLT
TV 74 FDFTO Ly F v 7 EREIT-7, %
DFER, TSRO RBEZE IS —H7T, H
5, BEFTRBEZEING»oERELTWL
2. AWrgeclE, MEIF)> (1999) THWw S L7
b EE—HABDNNFTY 74+ (US.S.R: H—
MR s TR AR 2R L 72, M
7> (1999) 1343 KO U-Pb4ERZ 1.5 Ga, 7
5 VRS % 9150 ppm & LTV 3.
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NTFTYTA M RNV FEY X VIR, 770
Yy — MZHDIAR, LY EY FR—ZA %
FWTREZWHE L /2. NaOH-KOHE A AR
W T, 228°COIMESM CRRIEIC T v
Fr T RITV, KSR EERRE 2T EEE
L7,

BIEHRA I N RKHB EFEREZK 112K
. v F v 7 3 IR CIFEEE O i
BE N, ZDHKOIEHE, 12K TR O 72 %
IR E, RuoMaL»#ZE I N/, —F, FT
ERL EHIROMBRIZBIEIN Lo 2.

HF &R ZAW-RR
FEEDFHETe 7 v FERERL, 40% HFE
7% O T20°COImEESEMF TREIC . vy 5~
7xATO, G LERG 2 2 T nBlgg L 7.
BRI N G L x K 2 1R
F. OS5I AT O BB S, 2
D, 2R, 20 CHFEIE O 3 72 2 K081
BIN. —), FTEEL SRR 3Bz
INrot.

ER
2FHORIEE V2 y F o VEE T

BRI BB INZ 6, NTFTYT7A
FRZNnSDHEEICI Dy F U IENT E



PHER I N7z, —J7, ZNENDOFEERICEB VT
FTE B L EHRoMIIBIRINRd o 7.
FTOSBs S ko REINE LT, OFTHE
DG IR, @QFTWEBHICEB T —— L 3
TWw3, OMo2OMETNTY 74 FOFTH
BEIRMIcZy Fr 73760, E0RPfHan
5. OlzowTlE, AL RO Y 7 ViIRE
DOWEE (150 ppm: f&EJFIE2>, 1999) %EE
T2 &, FTEED I aEM: 3% 2124
V., F2@12onTlE, HFZ2H WA=l Ttk
BRICBWTHFTRBZE I N ol &5,
A7 == NVICEDFTAY &y F INTw 5]
B A,

@IBET 2 fTW%E L LT, NTUTA b
DOFT% #1241 7-0'Connell et al. (2020) 3%
2. ZOWETIRTEMBIZIC X b, Xed F v b
T IWTNRIAL RN A VDFTO XS &7
N7 7 AL L 2B E LTTIE 2L, HALE
F 6 IEJ7 R N ORI AR (192.5 nm
e LTRESIND I LERELTVS. 2D
72, KL CFTHZ Yy Fv 7 &3 Nkehro7 2
Lix, NFYTPAL FOFTH7ELT7 7 Z{LLT
BT, Ty FrZE Ul Wl EMNEKEL
TEzoN5. i, XFTUTA FOHREE
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R(T). EEPRLIIERLTO TR HR NS,

2. HFARMA0%)ICX b Ty Fr7ENN"TY 74 b DKL) &5 KREROZBE(T).
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Thermoluminescence measurement emitted from foraminifera

Haruka Shinada*, Takuya Sagawa*, Maki Hamada*
and Noriko Hasebe™

SRR T A bR S R 0, Department of Earth Sciences, Kanazawa University
¥ SRR A A BB %E & > % —, Institute of Nature and Environmental Technology,

Kanazawa University

iFU®IC

AAHIE, BERMAEDTTICE D, KB K
WA 7 W IcRES N2 IR D KU A B O
WCHBNT 2iba<Tdh 5. AARDOFERME
X, BT AT E T ORGP CIX M CHEGHNE
THEZI T3 (Missiaen et al., 2020) .
ZNEOE 2L, BIZIRMEEHERY 2 7 %
IRl W N A NRICE F NS AL
HoOBEFRMARLZ TR, ERED D> T
2 G AL OMEE RO A & IS Lab
FTHERPEFEEI LT 2 (B2,
2020) . FERFEOLRHHFR AR ICE S
o ey, BRFENARLD EDEm Lo
TE50DHWDHEL < D, IEMEZ N LA
LOWEEDRH 5., ZOBTEP A TFEDOH
Pz, EEALROERIEDTTRETH I,
L D i b aERr 2 N2 TE, HBIURLORE
ZERICHBRTE 5. AMATIEELROE
ok EZHEL, #LIxry U R

(Thermoluminescence: TL) FGHIE 23 HE
1 E I KL 72(Ogata et al., 2017), TLAE
FHIE X, IMEMR DR & D FEG R DSBRR i
BHRIC X 2 EBEBEICHH T2 2 L 2T
FiETH 5. BEHETENZ L ikt 44X
HEDETH D, Z O AR A HNE iR X
D, BETFERIOMEE THRET 5 LT
5. FoERPDL I THOHUETZ HDT,
ARG ZEENETE 2 @ED H 5.
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ED LALLM y R 217, TLORE
ZANT, R B R EECCRREE L 2ol o
7 B BRI S U7 RIEIERR R 2 & L &2 T A
MHIEIZALL 72,
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245, NLEWITHSE %2 G 2 785600
120°C & & MIB20°CIc D E— 2 23 - 1=
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BEEMETHTLY v —h — 7T K E 5210
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L, REoWMMEBEDEDL LT IICL
D, ¥TFIVEENEAL, & ICERMOF
HE—7 DIREPCPET Lz, XEtz S L
R IHEBBOTrollELRLE A
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Bt L 72 1B o A FLE 2 AR I LT TLHENE
ZiToE 25, 160Gy D ERikE & AL
b EMNTEL (K5) . L2rLIORMED
DIZS T FADWRET 2 E2EEL TR
72®, FEERIME EOBEN Y 5T DT
FEEZLNS.

]
HIHREIFEDOTLZ AL, ZOWEEHRDONL
FvRVABHET S EICX o TERBED
REL D2 Th 5. FHIFHNI00°CL
F#1300°CIzskd 5N 2038, KRl > 7" F ik
RARBECRHBIEINTALERDDLEEZS
. KefR3E Uik ch Ui % 4o
THIELCHRER L, MR LAEH)
ST FUERERL D EL 2D, BEEOH M
ERREEONS, L LRI LS 7T
BT 5 DT, 5HZ ORHEZH ST L
ok, EEOERMECHHTEZLE) D
2 Wi T E o,

HIEE L B < RRIRE I AR SEE AR TRl
T o LA G E 2 FH L <fro 7. g
FEREEAKIC B v 0ui,

Xk

PAHETEAC, Wl 9, IR)IEEA], RFR L (2020)
JUH - %7 A s D 2 7 HENME ~%
EFM R X 57 7'v—F~, Isotope
News, No.770, SH 5.

Missiaen, L., Wacker, L., Lougheed, B.C.,
Skinner, L., Hajdas, I., Nouet, J., Pichat,
S., Waelbroeck, C. (2020) Radiocarbon
dating of small-sized foraminifer
samples: insights into marine sediment
mixing. Radiocarbon, 62, 313-333.

Ogata, M., Hasebe, N., Fujii, N., Yamakawa,
M. (2017) Measuring apparent dose
rate factors using beta and gamma
rays, and alpha efficiency for precise
thermoluminescence dating of calcite.
Journal of Mineralogical and
Petrological Sciences, 112, 336-345.
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