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Inhibitory effect of vaterite transition to calcite in the freezing

environment.

FURUKAWA Noboru, OKITA Hinako (Chiba Univ.)
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Dynamics of Guest Molecules of Melanophlogite and Chibaite
Kouta Hiranuma* (Tokushima Univ.), Koichi Momma (Nat’l. Mus. Nat. Sci.),

Maho Kageyama, Yui Shiraishi, Hidekazu Okamura, Naoki Noguchi (Tokushima Univ.)
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Measurements of local stress using electron diffraction in in-situ TEM

indentation experiments
Akira Miyake, Yohei Igami, Toru Matsumoto (Kyoto Univ.), Satoko Motai (Yamagata Univ.),

and Ryuichi Nomura (Kyoto Univ.)
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Re-evaluation of phase transitions in bismuth

Shigeaki Ono* (JASTEC)

We investigated the phase transitions in bismuth at high pressures and high temperatures using the multi-
anvil press and the synchrotron X-ray diffraction technique. The stability of each phase was identified
by observing the powdered X-ray diffraction data. The transition pressure between Bi-III and Bi-V
determined in our study was 7.6 GPa at room temperature, which was in general agreement with that
observed in previous high-pressure experiments.
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Fig. 1. Experimental results and phase boundary
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Pressure-induced transitions of tridymite by Raman spectroscopy
Masami Kanzaki* (IPM, Okayama U.)

The pressure-induced phase transitions of tridymite (MC, MX-1, PO-10) were investigated by in-situ
Raman spectroscopy. Starting from MC, the phase transition to PO-10 was observed at about 0.3 GPa,
and new Raman peaks appeared at 1.5 GPa. The similar transitions were observed for MX-1 and
PO-10, and PO-10 was always recovered. This observation suggests that the rare PO-10 in the
meteorite may have been altered by shock events from the more common MC.

8 MY T4 oA MR ERDLTENR D 503, (EREAD S IIMCRE I HE INTE,
Lo L, Bl >TPO- 10 BbN 24 EdbMEIND L) Ik >TE 7, PO-10MCE
ZHEZ ZIREREEIC X VAU RS 255, IEHIC L 2EBONfEEL H 2, EHf: -
TR (B MR R 52,1980)1ZMC %> 5 PO- 10D 5% %2 0.5 GPaTHE LT\ 5%, 7275
DOMETRIEBIZTNL E 2> TE D, PO-101ZHETEICIZFEURTE v, AR 2 0o
sEEt. EEBRENOIA, DL OWTHIRS 2 L2 HIN T - 72,
FEFSTE © MCIZO W TR AR AED R 2 2FOfE %2, MX-1IZMCEZBiEL 726 D,
PO-10I12 D W TR KA D 6 187 RAME M Z o 72, 2N Z ikl 2 DACZ i > T=iR ¢l
HL7, X%/ =) 2%/ —)VIBRGWRZENEGARE L, BT v atikzfioTHD
RIEZ{T72 o7,

FEUL LR MCh o IBFE L 254, 0.3 GPafiE T SiO; tridymite MC
MCH = E—27 02, PO- 100 ¥— 7 8-, 2T
ZOH, 425 cm O E— 7 BNEHE EHITHEERZR L
TWworz, 1.5 GPalcB T, HDE— 7 HMEHEK
B 7= (Fig. 1), DI A7 FIVIZEEFED S
VAEHEHED LD L IF—HL BT, FHLWEE
HEEzZoNn2, ZOMIIREEKREDS.7 GPax T
g Xz, WHERICIZ Z OEEMA30.8 GPaff it

CEIE . B2 1ZPO-10~EH>Thot. Ll m/‘“”";?r“j\\“”ﬂ-

MCAIEE S E. AL S 7 DIFPO-10TH - 72, MX- e 04GR

MC
16 FFPO-I0NEBLT, ZOBUMCERUIEH  op—/ YA __s1om

g

:

New phase?

Intensity / a.u.

Wz LT, PO-103MIN & e, 100 200 300 400 500 600
PO-10%> 50 723541213, 0.2 GPaTMCRHERIC Bamam ahist e
425 con MR D E— 27 OIREESEII LB D 7, 1.6 Figure 1. Selected in-situ high-pressure

Raman spectra starting from tridymite

GPafhif IR I 2234 U, "HEMHIC Mcat24°C

B L7z Elbns, WHERHZIZPO-10ICE > 72,

PO-10D AU D TIFEH: - HiEE(1980) & Bz 2 k5B o s, Z20MHHIIAHTH 3
25, PO-10SENIC L > TMCHh 64 U B2 2 R E N7z, BATHhDOPO-101Z DL — T
AU TEEEDLSH %, BEHICOLTREEZEDTISICHRNEFETH 5,

Keywords: tridymite, Raman spectroscopy, pressure-induced phase transition
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Carbon isotope fractionation during the formation of Diamond

from Stearic acid under HP-HT condition
Hideaki Kawamura*, Hiroaki Ohfuji, M Satish-Kumar, Akio Suzuki ('Tohoku Univ., 2Niigata Univ.)

We performed a series of high-pressure and high-temperature experiments using multi-anvil apparatus
to investigate carbon isotope fractionation between solid carbon (Diamond / Graphite) and C-H-O fluid
(mainly composed of CH4 and H,O) fluid as decomposition products of Stearic acid. We aim to indirectly
estimate the carbon isotope fractionation by measuring the carbon isotopic composition of solid carbon

produced during the decomposition of stearic acid.

1. IIL®HIT

ZA X'V - RBEHY - Wik (C-H-0
TREIEIEN S CHy 7 E 2 B TR 0 3 1
MOYVE I HERFEE 2> & PR~ D fk 55 0
MWic BV CEEREE ZHE S WREESH Y,
WEICHKRAY EmA I NTE 2, FFicx 4
YV FEIAZLBRERFICRNEEE L
T, TR R D M BR R ER B IC B 3 2 1 &
SRR FET B EEZOND 720, Z DIEHK
B 7 e v A% I3 5 2 L3 C
HETHLIES 2D, RAXA Y2V FORE
R ICERT 2 L, 2 DN 7 REFRIGLE
FHAK 6 13C 13~ v b VIERIR @ B 5 o R AAGHE
T B 2 -5%0 T 2> & -30%FEfE £ TR & <
EET 5 L BHE TN TS (Cartigny et
al., 2005, Cartigny et al., 2010). T iI% 7% 3
[RIAL A A % R0 IR R SEY) (BERER) © C-
H-O itk (GHIE) 25~ v P v DRFITES
LT3R ETRET 25 DTH 5205, BRA
X o THEL LAY EY FBES AR
HHKZ R T 2 OFFMl e A =X L IFHHS
DT TR o TR\,

Z TCARIFETIE, TEAABRFITIR - 724
BRETRER IR TS 1) 2 R EEIE LY — C-H-O
WIROHEER %, IREFMAEZ L —3—
CHWZZ ElREEERIC X > THlRET3 5 C
LR EET. Sz Z o E LT, £k
DHFEWETH B 27 TV v#E (C-H-0 Witk

DFAEIR) DS T T L 72BR o R R
ERLARD AR IR T 2 iR A RE T 5.
2. EBRFE

27TV Vg (CisH3602) 1 FEEE T T
F T C-H-O ik & [k & o fig L
(Yamaoka etal., 2004), [E{AR 5 (2R ETE T
ZHFIC Lo TEAXYEVFDLLIES S 7
7APELTCEINENDG Z ERREINT
W%, (Kawamura and Ohfuji, 2020).
FEEFEERICIE 1500 t =~ F 7 v e HE
BEEFHL, =Ly MRICLZZTT Y v % Pt
N7 R AHICE AL 72 JEJRESAMFIT 10
GPa ¥ X U8 17 GPa, 800°CH X UF 1600°CTH
Jits U 7z, [EGURE o [RIAZ A 3BT 1 3T K2 1
TR CE BTt 2 W TEREL 7=,
3. BRLEE

EEFTO 277V vk o 6 BC 13-
28%0TdH o 7=, KEEHED 6 13C 254 0%0TH
LTl EEET L L, REBESERED 3C
ICE &, TAEPEEKEO 2CItE X 5 E
BEAME LGS, AEARETHD. HED
HoA77 ) vig L E5REIGUR o K 5K
ROFNAHEIRERD S, 277 ) Vg
D5y FRREIC A L L 72 A o R AR K %
BB 2 2L 2HEBET. 5B nb0
FER A F T, C-H-0 il — RIEEH % ComEh
FEEBO P L —H— & L CRBRNAD
BAZEHT S LA INS.
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Phase boundary between diaspore and & —~AIOOH

S NIEPN NI

Phase boundary between diaspore and 6-AIOOH
Akio SUZUKI (Tohoku Univ.)

Phase boundary between diaspore and 3-AlIOOH was investigated using in situ X-ray powder diffraction
technique and a large volume press. Experiments were carried out using a Kawai-type multi-anvil
apparatus (MAX-III) installed at the AR-NE7A station at KEK (High Energy Accelerator Research
Organization) in Japan. X-ray diffraction data were collected using a pure-Ge solid-state detector by the
energy-dispersive method. Tungsten carbide cubes with 22mm edges were used. The size of the truncated
corners was 3 mm. Semi-sintered zirconium oxide was used as the pressure-transmitting medium. A
cylindrical heater was manufactured using the BN Composite EC (Denka, Co. Ltd.). The sample
temperature was monitored using a W97Re3-W75Re25 thermocouple. The starting material was a
mixture of diaspore, 5-AIOOH and NaCl. 3-AIOOH was synthesized at 18 GPa and 1000 K for 30 min
from natural diaspore from Turkey. Pressure was determined using an equation of state of NaCl. Time-
resolved X-ray diffraction measurement confirmed the stable phase at the experimental conditions. This
study shows that the phase boundary between diaspore and 8-AIOOH locates around 15 GPa. The detail

is mentioned in the on-site presentation.

Keywords: aluminum oxyhydroxide, high pressure, AIOOH, phase boundary, hydrous phase
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In-situ IR measurements of bridgmanite single crystal at high pressure

using DAC
Noriyoshi Tsujino™ (IPM, Okayama Univ.)

In this study, in-situ IR measurements of bridgmanite single crystal were conducted up to 20 GPa.
Wavenumber of OH bands of ~3390 cm is decreasing with increasing pressure.
1. [FL&IC

BKIYPIZKIFT OH HELTHMYRAFEN, BHETHIYMYERICKELGEEEEZ D,
COMEDEILILIEMPDKERME EFEICERT I EEA N, BKIEMFRDKREEIC
By AHENMMTON TS, LM LELNS, TOZLLERIRETOKRMELZREICER SN,
BERGTIZE TS BEKEYPOKRMENOERLLICERLEFIEFRNATNS, £ZT. K
METEEETTIY v OIF A FEERZOD IR ZDSGEHEETUVIR ARY MLOEAEL
BRI L LEHAT
2. ERFX

ZD5 IR BIEIZIEEEREEBE L LTHAAIVYEY F7 U ELLEIL(DAC)ERLVz, HEHIC
FEMLT=(Mg,Fe)SiOs- T v O F 4 FERRERW:, TYyIIF 4 NEFKERD c @
FARITH L TETAMELGDE S ICEMERNICERE Lz, EAEEKICIEFNLICH L TE
BA% KBr Z ALV, EABIEICIXILE—HIE[L]Z AL, EHEHIL0.6~20 GPa DEHET

Hb
3. R 07
MBEBETODT) v IOIFA4 D IR AR 061 1 2
Y V% Fig 1ISRY .. ~3390cm* ® OH /> it:i:::::::iffgéﬁ %
FREAE L HIZREERRB~S TS B ] ST
CENBREINE, T COENKEMEE T ol |
Ko+ XL7A FORBEREOLOLEARE O N ¢
THHC DR ME ot . SEABE e
Shi= OH /A FIE b BIISZ Ao TING Z & A Wavesmirbes (ol
Figure 1. Pressure dependence of IR spectra of

BERO IRBIEMNSEHLNEL ST, hydrous bridgmanite using DAC

Keywords: bridgmanite, in-situ IR measurement, high pressure
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Water contents of magma as functions of
pressure and temperature at the uppermost lower mantle_
Kota OKUMURA *, Toru INOUE, Sho KAKIZAWA, Masamichi NODA, Takaaki KAWAZOE,

Tomoko SATO (Advanced Science and Engineering, Hiroshima Univ.),
Toru SHINMEI, Tetsuo IRIFUNE (GRC, Ehime Univ.)

T OHE LB 2 6 . 660 km HiEE W
TP A SELE I T 1 K M 5 Rk RIS o 77
ERHO 2 ICENTHBY (Schmandt et al.
2014) | EIEE KLY O BKERL D A HEM: A3
BRI Tw3, ClEZofEETcak< s~
BEET 5 & 71T, 2D EKREIT L ORE
IC72 2 TH D J D> AWIFETIE T DEERICE
Z 5K, T~ v b vl EESE T CAERK
INd~r~hoEKEEEBRICHDS H»
L7z,

5wt e B SR R V2 B 0 KA GRC S YA B oK
R ERTIE = 3%iE O )| R E A E

(ORANGE-3000/% *MAPLE-600) % fiH L
T{To 7z, i~ v b vig EERSE 2 FLS
% 729 E 771325 GPalC[HE. IR I1X1200~
1700°C D HiFH CEER & 1T - 72, HAWE ICIZ
pyrolitef A IC/K Z il 2 72 D D %R L. SiOa.
AL0s, FezSiOs, CaSiOs, MgO. Mg(OH): D i
AR E 7z, AEOEKEIZ3 wi% &
14.8 wt% D2 Z HE L 72, 70T IC i,
EPMAZ Fl W C v 7~ R U IET 5 & EHH
DAL 2B & A 12 L 72(72 72 LH0 13 F&
) ZLTZDHIHAERDP D, v AT VR
RIREIC K WIABER N~ 7y~ o &KE%
HH L7,

BJ 1 1C3KkD O N IERE 2 O BE S - 72
~<HOEKE, ThbbEK) FLRT
AV ERTHZIETH~ v P v EE R
JE% 1650°CL 32 &~ ~Hho&KEiIf
23 wt% & HESE T & % Sakamaki(2017) T3~
7= DEEDNEGH 6 T O CEIIC
RIETH 5 72DITITEKED 8§ wt%A T T
HERNEXELEL TS, LEAR->TIDMHE
WK 7~ BENNICREICHEET S
ZrRREECHEEEZLND,

2500
O : This study
\\ A\ i Zang & Herzberg (1994)

&€ 2000 } \\ Pressure=25 GPa
o S -
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-
5
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& &
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Fig 1: Hydrous liquidus line in pyrolite-H,O pseudo-
binary system at 25GPa

Key words: Water content in magma, Phase diagram, Uppermost lower mantle
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Partial molar volume of Fe;Os in magma at high pressure

Rintaro BAN, Akio SUZUKI*, Tatsuya SAKAMAKI (Tohoku Univ.)

Understanding of the magma behavior is essential for discussing igneous activities not only on the
surface but also in the interior of the Earth. Based on geophysical observations, the presence of magma
is proposed in the deep mantle. Previous studies indicate the existence of high concentration of Fe,Os in
the lower mantle. Although the knowledge of the behavior of Fe,Os in the magma has become essential
for discussing in the deep mantle, i.e., at high pressure and temperature, there is no data on it. In this
study, we report partial molar volume of Fe,Os in silicate melts calculated from the density of Fe,Os-

bearing silicate melt measured by sink-float method.

Keywords: partial molar volume, magma, sink-float method
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Refractive index measurement of SiO; glass under high pressure

Takeshi Sakai”, Hideto Mimori (GRC, Ehime Univ.)

Refractive index of SiO, glass was successfully measured up to 70 GPa using optical
interferometric signals in the diamond anvil cell. The refractive index of SiO, glass increases linearly
with density up to 20 GPa. At pressures above 20 GPa, however, it begins to deviate from the linear
relationship and becomes consistent with that of Stishovite. This trend corresponds to the change in the
coordination number of Si in SiO; glass from 4 to 6. It shows that refractive index measurements under
high pressure can provide insight into the structural changes of SiO» glass under high pressure.

1. 1FCHIZ

-~ MVBERO X D 7~ FLVIEES
TH Y7~ DEET D AafREtE N i S LT
BY., BETICBTL~ T~ (A BEAV
N oWtEE L Z i~y A EAF I
AuBz 5 ETEETHD, Si0:137 A Bl
AV NDERSTH Y | Z OREEIC L3
MREIZH S, ZTDD Si0, TT A%ET
IV L LT REERRE I IZE T DRI R
2L ENT&EE, LrL, TNbn%L i
e X BRA A= ErE (e g, Kono et
al., 2020) UL % (Petitgirard et al.,
200N IC LB HEDONRE, 2 THAITHEE
L ERERBR OB D EITRICER L, TR
NHEETICE T 2 IEREWE OMEEZL
WCOWTHIRZEDZ L2 AWML LT, Si0,
T 2D E TR ==AE 2877,

2. FE
EERAIIIZAYEL FT BBV
(DAC) % W /=, DAC |2 AR RES 45 &
EF7rEAETRERTEREZ 5, 20
FHART FVITEEHES & R RIZ L -
TRtk S B 720 REHE Z 2373 0 UL Hr
REPETDHIENTED, THHART hL
ZRAHA L 7ZEE T oI REIE I,
Cavity 1k EAZHERENED 2 SO EZ W
77 Cavity {EIX., A BH-ICBHEELET

ET.DACOF = Ly MIEIZERA A E—
LANTHEE (FIB) 2 W TE#E A (cavity) Z1E
V. ZOD cavity DHDHGHTE RWGETD 2
HFTCTHARY MVERE L, THOSRE
Ky e LT 2 CRirfs
KRDODFETH D, FEEREBHETIE, 2L
> N O LT U TR FRA 7 AL {2 RS Y
R L ERE O 2 2ORBEFNFE
AT %, EHERE N OREEAZRE L, )
FTWHART MDD LIEITERESD HIET
& 5, BEEREHZILRE TSR D JEdrEn
BEENT&H A H,0 (Dewaele et al., 2003) #
A

3. MRLEBER

Cavity {57C 60 GPa & T, FEUEFEHET 70
GPa £ CTORITHRMEIZRII LTz, JRITHRIX
%140 GPa £ CAMIZ LR L7-%. =l k-
DES) Tid EHEm DA ERIC /2D &)
OBl SN, FIETITO Si0, T AD
P &k HE )7 R U (Petitgirard et al.,
201) 2B AAES 5 & IR T Tl
Prfi3m It U CRIBRERICH YD Quartz
X Coesite &HEERITZIN, 20 GPa LA b THE
AR &38R Stishovite DJEFTRE
B HMNCEN LT, ZO%E - BT
OO, ®IETIZHT 5 Si Oz
B (A>6) Ikt e TdEEZ NS,

Keywords: Refractive index, Diamond anvil cell, SiO2 glass, coordination number
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Distribution of calcite-aragonite on skeletons of scleractinian coral

Satoko Motai *(Yamagata Univ.), Saki Harii (Univ. Ryukyus),
Naotaka Tomioka, Motoo Ito (JAMSTEC)

WHEY v I (4 oy v T H) ZFICEE -
BT o chNoERE L AT 28
YIchH by, REEH LT LCHER X L34
BEFo, ChETERIEIT 714t D%
EmEAHRTHLEEZONTE R, LAL
WTEEIC T o C, mmiEIc AR T 28 HREY I
7z T\l LK D TT AR S HUAE & B
2 HERICIE, AT A b DI T EREEK
BT h b L BWmE I TS (Stolarski
etal., 2007; Stolarski etal., 2021). AHfZE T,
¥ TORKAIC BT B S TEERO BRI
OWTHEHT 3720, ALH A4 FOFHL®
TOERBET Y v a2 8E L, BT oy
R AR 2 BIZE L 7=,

HNHA L RIBERE S E 720, HAEELS
Wil L 7236 v =%k (Aeropora sp.) %
Mg/CaE L 1=5.0, 2.4D /K TLRIFL 72,
Z Dk, ~7F FiddE (Hym-248) % &ML
FER Y 7~ X 2RI % Blh X &,
12 EEEE L 72, BRI KR REE S b
Vv LTREL . B8O 72 EKE, 6l
DIEEED L 2 MR 3 7 7 4 b &K
EROEKEE R A T 5 T L B F M
THER L 7. B2 BIlECEL, ZolES
AW A3 H 2 & 5 IChFEE L 7=, & a 7 HF
FEFTICEXIE & T\ B i E AR E T BE
# (SEM-EDS) CTILE~ v vV 7 %11\, &
D Ca, Mg i kD9 7. % D%, R
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TIICIER 5. £72, FREEZH.OHE2 S
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b T 5 (Cuifetal., 2003). £ o7T, ¥
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—EEY v I ERNTT 7 34 P TS
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7 v 7L — b, Mg/lCaENHEDRIBE LT
% (Kitano 1962; Cuif et al., 2003). AT D
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Cuifet al., 2003, Geochim. Cosmochim. Acta., 67,
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Crystallographic characteristics of vaterite in fish otolith
Gen Takahashi (Univ. Tokyo, Sci.) *, Taiga Okumura (Univ. Tokyo, Sci.),

Michio Suzuki (Univ. Tokyo, Agri.) and Toshihiro Kogure (Univ. Tokyo, Sci.)

BEOANFEPIZITHA &I 28RO
PRIRTI V2T I M L, IR EERH IS
AT ot —L LTORELZH> T D,
— XA 7o g I IR . REA . BRA
EREIID 3 ODHANRD D08, B & wF
AL aragonite, = L CTEIRAIT vaterite &\
I L DICR DB EMD Z L BE,
vaterite | ZYEZ EAH CHAREL D i < L IR T
IERE & JEIT calcite 72 & DL E TR ZTE~FH
T 5, (TECESEE A Tl vaterite 23Ehk
ENLENAAE LIFD D0, ORI A
STV, Ll MO G2E DN
A FIXTVE—vayBFHEOS kAN
HEREEZRZLTWD EEXBNLD,

AL CITRBEHAICI T 5 vaterite DIE
SR A RIS 2720 £ OfG AL TR
AT~ T, BHIIZ— MR 72885 S O B
& U T4 (Carassius auratus) D 2K A % £
WEH L. £72 3 2OHF A4 TIT vaterite 23
BENDRHRRBIE LTARAT LT a v
A (Acipenser ruthenus x Huso huso) D R4 b
A L7,

£ INEOREHZ B RIL L XRD & TG-
DTA (X 28I & %0 Uiz, SEEAD
vaterite @ XRD (ZFITH E— 7 ALES TG-

DTA IZ81F 5 calcite ~D I 13 R
\ZA R S A7z vaterite & [R] U CTdh - 72, — 77,
XRD D% & — 27 O ig 25 H A Bk D
vaterite TIL X V< Ie o 70, Z OFRFEIT A
EFa v FADMG TR,

ERORRAITT AT FEAEIR3:1 0O
MAEROEZ L Tno (K1), ToMEEZE
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R o@lgg (M2) KUEBSD I & &S 1L
WIEAAT -7, . EBSD Ofig#riZ (% Kamhi
(1963)IZ & % vaterite D V-H1E  (P63/mme, a
=4.13,c=849A) 7=, FERL L Taf
DRIRA ZHERT 2D vaterite [THLD D8R
TR R L. 20 6 OfE i3
a AR L AN ¢ E R iz < &
IR A LT,

(Z2) X 1: &/HEIRA D SEM 4
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Measurement of the cation exchange selectivity of saponite
Yohei Noji* (Kanazawa Univ), Keisuke Fukushi (Kanazawa Univ), Hiroto Tokumon (Kanazawa Univ)
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Temperature and pressure conditions of intrusive and emplacement

processes of the Sakainokami plutonic body, Northeast Japan
Satoshi Suzuki*, Nobuo Asai, Kazuo Nakashima, Takashi Yuguchi
(Yamagata Univ)

Je Bl o M & 13 b - E A R O HERE A
FHE ZNICE AT 2B TR S Lk
Hi13 720, 1989), % OEMEFHIIBEL 4 A~1E
E % CTIL S 5 HIE2, 1971). WF
FENRTH 2 B 7 WEREBCA R T 7 A
ZAb 3 LAk T TH Y (Kato and
Hama, 1976), ¥ a3 de Lilitho I =
FaTETLELTIRADILRTE S, &
7=, ¥R/ AR Kato and Hama (1976)1C X
> T, BPAERE L BT BI% 00 3 DD EMHIC
DI N TS, Kl T3 etk ol
K7 et R &S 5 72 i, ZEERIIC B
BWXIEH vy T v IR (BT
12 i), 56 17z 22/ 2 S A IR (G
%], EIE%, -1, @8 UEER) 25
FHOBX %2 FEML 72, chicma<, &
X453 L7255 & & i BT iR P 5t - B 5t %
AL, BA-EE uexRicBFs~=7 <D
BRI - &2 Ciiat 3 5.

EHX S CIREBN RS OER? S, BE
REEA A @E AT L 4 5 (A S,
HERIEMANGE Y VL A S~
(B A, BERRLEAPIGERMPIRE D
BEE (CHM) LEAE (D AH), 2L
TINETCHEFI DR E SR (B SH)
DEDICHELT., 2Tz, HXoL

72 B AHIC R LT Schmidt (1992)® Al-in-£4 P4
A HEJIEE, Blundy and Holland (1990) D &R
- APIAIREET 2B L 7z,

WERER - ENFI TR a7 2 513 E AR
DURFE - JES1, UV LD HIIERE L IRE - T
hBzhZFhBEons LIREL, <27 <Dl
FEWLEL - E NSt 2 i L 7. 2 DGR, A,
B, C, EAHo a7 it - 77 Cldai A=
FNIC7ay b &, BXZIRED 880 °C,
JE771% 650 MPa (p=2.7 g/em® LARGET % &
BREEIEA) 25 km) CHRESLBHAA L, TREL -
JES DR & ikt 3D, — T D A
T, X ZEEAH 750 °C, £ 7713 390 MPa
2o LiR® (REIRMN 15km), B - JE
N &kl b 2L 2 L2 b, fths
HEFRRZEA-EET A2 HFT 5L
RRCTE 3, ¥7-, VLTS TOEHTRE
F£1x 650~700 °C, JEJI17% 200~400 MPa D
KICEM L 25 E&0EEED Y ) X ZH;
(Thompson and Algor, 1977)ffEicEHF L TS
oy bIN 2T, mE-ENENERN
TERTOEMHOMEFE 2Rk 25,
& 687+10°C, J£7] 28516 MPa %7~ L 7=.
DFE Y, B MAEERIZEE 10~11km O7KIC
BRI L 7235 T ICEE Lz LRI C % 5.

Keywords: Skainokami plutonic body, lithofacies, geothermometer, geobarometer.
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Petrography of the granitic and metamorphic rocks in Minami-Zao and
Kuriko areas, central part of Abukuma Belt, Northeast Japan

Jun-ichi Maruyama* and Shin-ichi Kagashima (Yamagata Univ.)

HILH RO MEH D —>CTdh 2 [if il s
FHERROEREEZ ke LTHERI
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fEraasE - ZRCEEABEH L w5, B
I CIEALIL(1979) i Xk v fEfEEXE D Rb-Sr
EHBICOVWTHHILMD b D & 2T
bIT» 52, LRI FEMIC BT 5 5HY
IFZEAN T L A EfTbI Ty, Lo L,
BT PR AR o0 KBTS B % fEH L, IR E
TH D TEHMBOREZIHL »ICT 55 %
<, PR R o B S HH o S AR SE
FEETH 5.

ARFFEIL, PR E I - S o fER S
- BRCEBICOWT, ShOad#, &5ty
MO 21T, ZORKEEZHS 2 ICT 5 T
EERHME LTV, mERESTILE O
BN, BRI 3 CHE R S A - AU S
ZArat 23 BURHRECL 72,

fEfEiTe— VK X W fERE~ F —
FAEICHHEING, BITIE, RFATICHE
el o 3G el PO S IS IRFFTICE A L T 5.,
FEROIYITATE, FREA, 7)) RA, BE
B, AP, RIS T X2 A4 b,
av, HER, BXUXREME L CHREL

L
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Corresponding author: jm.abcd.223.z@gmail.com

@Japan Association of Mineralogical Sciences.

BHROLNDL, —GF v T SEE L T
By, BERoRRAL, READY —va
74 Mepa bbb, ZRGAEHITERERR K
o, MG -RESRE, ¥ eh-BRER
FRE, HEEMA-OER-BRERRE, EH
f-¥ 27 ufh-BESRIE, APPSR S
N3, S AASSIIERATAER LY 2
nhOtEEO ARG T BRER LR LR
EHtAIVERATH S.

fEf A O A LA T DR, SiO.
1% 59.4wt.%~73.0wt. %% R~9. HFIXKIC
L0 klEfers, 7o 3 AR 0.9 A
5 1.3 o&iPic Fuy Fdn g, MR G
BICBE T 2 fth bG8 & O %2 1T -
e b, FEILHRIIMEHEO P L v N L
M TH 225, MEILED S H Sr iICHWNT
X3 200ERLZ VLY FBALNE, 30D
FLY P OMBN it ihd e, T
Z s BRI, A~ A, RS ~H
o 3 >oficnyFs &3 TES. I
I~ 7~ ORFEWE OAEEE, < 7 ~<IEK
WREOEWAKEINTWEEEZLND.

51 Sk

BH13 2, 2003, HUEAHERS; Huililzoe, 1979,
BT amEE; T2, 2016, HAHIE %4
5 123 fECAAiTRRE T

-R6P-02 -

7N
APAN
ez



R6P-03

— AR A AR R E 22021 FE S - B

FIERRILMMEREICH T HRBBED
SJ)Lar U-Pb &4

ES Ak
L

Al T

IPRFn (EERAFHLE
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Zircon U-Pb ages of the plutonic rocks in the eastern part of the

Abukuma Mountains
M. U. Mikoshiba*, Y. Takahashi, K. Kubo (GSJ, AIST), T. Danhara,
H. Iwano (Kyoto Fission-Track), and T. Hirata (Univ. Tokyo)

Tz o U Nl e O (A = R e Y NPy PSS
BCEFHNIRS A L TR Y, H< b s
T2 (BEIBIZEA, 1955; HH, 1989 72 &).

A, PRI O RSB DO T, ¥
v ®D U-Pb D0 H% < @i & 41 (Kon
and Takagi, 2012; Kon et al., 2015; Ishihara and
Orihashi, 2015; Takahashi etal., 2016 72 &), =
BT 121-96 Ma OFEREZRTZ ENRAL
MWl o7=. Fi=, LGOI RAEN, G
1A RACR DS Hds 7z (Tsutsumi et
al., 2010; Tsuchiya et al., 2014 72 £). L L
(L R O OB O WM E 1L E 2
i AEl, BT E R LR S A D 4R
RO PV = U-Pb FERBE 2 AT > 72D
TEOR RIS L, LA HO B AR 7
ElZoNWTHETH.

e = SR DM REE X Sy & LT, B aER L
=B & 2 O b7 RE R VLA, Pl PR
Ly B OO 0 ) | e > & BRI & 2 b 7

JERATAL ERFICK 7y ST S (AR Iloe,
1990) . J0) AR DA VG o Bl i By oD 76 fed o
YL, BARBEO O WAL, ANARER
fmmﬁﬁ,%mfaﬁﬁzifﬁmﬁf,
BERERE, AEREBEERARS 2 050
3% . J0) RS & 2 D BT O B BERR 4y
O OAL BRI, AENRE, ANARE
REAERRIE, BERACRE R ENoMm L,
BEOEERIZK SN TS (AR,
1990, 1994, 2002) .

Al PR OEREEO V3 U-
Pb FE{tE LC, "k P BERTE POk
A WEERWbE MR OHEMNT) T 1121+
0.9 Ma & T* 103.5+1.5 Ma DIENE BN T-.
£, TR RERERSE (WbE)
T 108.7£1.0 Ma, #ll—HORLIK (2 B EE REAE
A (JRITET) T 111.6+0.7 Ma OEE S
iV, I HIT, M) — BEEm e iR o Jk b

HIZEBWT, gl Akt o K LS FEIC B AT
% E R LR P RS (ki WE%E#%%
POk, FIMRRETH) < 118.4+£0.9Ma, [E R (L
e Pk 2 B < )\ LA ez (Fh—HUkL
HEERE A, IRITHET) T 111.520.8 Ma @
FRESE BT

A a5 BT AERIE, TR CRITE A RIS
FY 35, BIRFEROEREED S b, JA<
AT B WUk A PO A BRE R W PIR A 04
RIEITER B 0, ~ 7'~ OIEEh D L) K3
Wkt 7-Z & 2Rd. £72, BRERAERED
EMREITONTR S 110 Ma 12, ZHET
DL LR TH 7.

E5IC, ARG s At B oL EEED
U-Pb FfRI%, BEABMREFAMBGTHY, I
D K-Ar X (ALRIED, 1990) 1T~
TFEWDREEDOEPIN T—F1 5. Ishihara
and Orihashi (2015) (%, A7 DAL R PIfEE D>
5 108-106 Ma DAERYEZ S L7223, 45
OEGETIZE O HEWVFERERG S 4, db Bl
HIRECE JH & OFRIPED R S 7.

Keywords: Plutonic rocks, Abukuma Belt, Kitakami Belt, U-Pb age, zircon
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Genesis and development processes of fractures in granite:

petrographic indicators of hydrothermal alteration
Takashi Yuguchi (Yamagata Univ.) *, Yuya Izumino (Yamagata Univ.), Eiji Sasao (JAEA)

fERAERPITEENICENENETTE
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RENBETHD T VA= NVEINE LHY
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DEIRZ 24 B EFTRAR L Lic, ZNHD
NI R EROREA L EREAOEE N
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MBS EI(RA Ny T 0 712k D
W OE— R)DOREICL > TEORRENRE
b, Lo, RV B ToT 4TI
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tefe®, TNIET TEBEOREZ 43 3
TETCWDHEFEARY, T TEEORE
DFHIDT=01T, xt5 L3 284D BSE B0
TG AREAT I K 0 SR8 0> 28 B RIS & S Ak
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Cathodoluminescence oscillatory zoning of anhedral K-feldspar
from equigranular Toki granite

Mai Nonaka®, Takashi Yuguchi, Satoshi Suzuki, Takumi Imura, Kazuo Nakashima (Yamagata Univ.),

Tadao Nishiyama (Kumamoto Univ.)
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Petrography and whole-rock geochemical compositions of mafic
rocks occurring in the Kajishima, Shisaka Islands, Ehime Prefecture
Kazuya SHIMOOKA®*, Satoshi SAITO (Ehime Univ.)

R6P-06

Mafic rocks have been thought to be genetically related to large igneous activity which forms
Cretaceous granitoid batholith in southwest Japan. In this study, we describe petrographic
characteristics and newly acquire whole-rock geochemical compositions of mafic rocks in the
Kajishima, Ehime prefecture. The mafic rocks can be divided into troctolite, gabbro,
gabbronorite, and mafic dyke based on field observation and petrography. They show whole-
rock SiO; contents of 43 —50 wt % which are in the range of that of mafic rocks (SiO; = 41 —
66 wt %) associated with Cretaceous granitoid batholith in southwest Japan. The mafic rocks
occurring in Kajishima are probably representative of the Cretaceous mafic rocks in southwest

Japan.

Par H AR EREEHO KA & LT, =
v Uy F = v bOVHSRE BRE T SR A
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Keywords: Gabbro, Cretaceous, Kajishima, Southwest Japan
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Relationship between cathodoluminescence images and titaniumand
aluminum concentrationsin quartz from the Okueyama granite
MinoriWatanabe (Yamagata Univ.)*, Takenori Kato (Nagoya Univ.), Yasuhiro Ogita (JAEA),
Takashi Yuguchi (Yamagata Univ.)

L FIEERE RO (BRI EE T 5. OZ 2 RR o IRk (R ORI, 9 3400
DI TH Y, AEOKERLT v AL um)TH Y, FEEEZE TS, BRERERE
A DB ot ADMICa 53 5. 1 OB TIE 0Z Ofa5E8 38 kif-&, s
FOFERE T o R EH Y — RV x vt M EHBL Ok bE EETERTS.
YACLYEBETH (THREDORZRN BT FERROaT @b LT A T EAT
5 TWA @21, Drivenesetal., 2016). VY, CL OWRE & Ti JREE(N=31)k L Y Al

AWFFETIE, CL AR Rl e EE(N=10)& ORIMRZ FHl L7z Tif I 17+
HFOTHRESIOT VI ANREDT —4% 12025 177112 ppm OlEEZ A L, TitaniQ Hi
MAGDOELZ &T, AR/ M7 e 'vX  HIREFIEE % ano=1)%#H 7% & 553
IZOWTHEEIT S . WHESRIIENET S 73 5 821+ 23°C Dfs s biiE 2. A
AREAT D RAILEREROAIETH S, BT 182114 )5 616+ 13ppm D& & 7K
EFEEE DR FICHENBEREMS, Av L, TiLD b@EiEEa 7. OZ 2Hofai
VT L REERERE, LT L RE S ICEBWTCLHECTIiB X AN EREE
ERACRRRE ~2 T 2. AT IEOFBENGRO b NS (Figl). BHFICHE

Y CLEOBAHIZIIEREFD SEMCL U TifEE S8 265 4%, CL 8% —o

(JEOL ITI00A+GatanminiCL) Z =, £ AL MO R 7 Tio, DIFEID 2L IZHK
7o, THREER KO AREOFERESTZII4 79 % & L7z Yuguchietal. (2020)& & F1HY
B KT ERER B 78T O EPMAJEOL Th 5.

JCXA-733) ZH\\ e, Ade~DEA BN <
WETHD Ti ORHIZIE 4 DO5 k5
(PET)%& HIVy, ALIZIE 2 S D5yt kkdh (TAP) %
AWz, ZhEh 1 #islc > BEER 60

nA, 11[a]200F% 8 El#kD kL 1,600 F CE u -
FAEREN L CEE L. . 5_)00) Ew?fm) 1500

e AR 3 o
ZIK%I%;L:CM, CL\\@ED%HM eyt Ay T F,g 1/ A cu%z i B & R oD B AR
MU === O % EHOAKEICERT

L] ' P .

Keywords: Quartz, EPMA, Cathodoluminescence pattern, TitaniQ thermometer, The Okueyama granite
"Correspondingauthor: s205006m @st.yamagata-u.ac.jp
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Fluid mediated dissolution and reprecipitation process recorded in the

garnet of the HP marble collected from the Sanbagawa eclogite mass.
Kenta YOSHIDA*, Hikaru SAWADA (JAMSTEC),
Sota Niki (Uni. Tokyo), Ryosuke Oyanagi (Kokushikan Uni.)

D[] H SR sk oD =3 1SR, &
B DA A KD BB EE DB RS2 RT T
IOV ANERN RSN HZENHSN TN,
IOy MAZRIERZ#H > TSI AR
BRSO =) IR 2R (90-80 Ma) DZF
FAEFLD B EHUE 116Ma OFER)IEINT
B0, TrOP v MAZEAIER AT O APIEH
AT —YERRDTSN, HIIERIER] &L
TEERSN TS (Endoetal., 2012). RAREA
BRI, 702 MEZRIER LRI D AT —
PELTT T2 a T MATOEBIER NGRS
NTHY, FIHIZERIERRICIE A REA RS
AL TWEEEZLENTND (FHE - &k,
2017). FxOWIFET IV —T7Tld, HARRS
KEIRICIES DR R ARG S (R—T)) %
AWT, HARBEARNGERT S THHAERRIE
M1 LAEIDAT—2 &L T =) 2R EH
=HRHL, FYAERWERE - J£7 - £0HE
EMHHK 200Ma O 2 FRAERB IO
1100°C, 2.5GPa LW HIEHITEWIREITE 121
7= (Yoshidaetal., 2021a Lithos). %/, Rk
DAFIATEDRAL MBI, T/7OP v MEA
Tk, ENLBEOREMOE LSRR
B ERIRL CW A roan AtiEn, =7
O v A NEERREHOIEL O v MNafks
BELEBITERL TV 5D B ITEHWHIE
IHENCE > TS /24 ~— 15 [CaBSiO4(OH)]
MHSNS (Yoshidaetal., 2021b JMPS) .

IO vA ME~EE O fFE R EFL T
DG DR 2RI 272012, MEaD
U-Pb in-situ 4EAHIEZ L 72, MitEAIZIZ
FEREHDRAT > M ESN, IFIT S Grs s 7a
DEBRAEZEZDII/O v MEfO Grtl &, JET

yazr A NEREDEGRE (~600C, 1GPa)
DIFRMAEENBREL TSNz Adr ITEHF
fRGEET Gri2 @ U-Pb 4013, EHI2%) 95Ma
ERVEEZDHIFAT 2L~ (Niki et al., 2021
JpGU; submitted) . G0 X412 REEHEAR NS i #
DIEREAT — D IFHS MRS, Grt2 73 Grtl
DTy 7 EDBHIDNTIERL T DHkRE,
Gri2 HIZRSN 2 S — A DIEENS, IRARTRA
IZPEDRRFE A DYEfFFENTHRGIZED G2 73T
RSN F2EBZLNDDY, WiEOBERFERH—
BLZER, ZOBMBEITHOBRICHEDED
> 72 Gl IZHR T 2 iR Pb 232 D £ L FAfr
HU 7= G2 IZHDAEN T, U-Pb RANVARREHT
HU BRI RE RIS I N TN =& Z R
4% (Nikietal. 2021).

AR TIE, RO ORISR E
FIZEEICITYY, FIB-SEM 245 = kit#igs
EfiL7z. Grtl & Gri2 DEEFIE, FIB-SEM D%
HHELE TR CTHBISRAIRET, —KoThICHERME
IZADFATHY, BRI N Zep2nt 7D
Molz. N2 ZERRIE Grill2 DEFIIHNT,
FILSRNSBRIBWICHEHAR A2l TS
SOITHAS. ZEROREZNEI 072 1 pm 2
ET, MIROFEZEBETT AT EITHPRR .

FARDOB 59 HERFETHIO KR 70> KT
1, 170~ F A=V AT —)L DN ZE
BRON R =T BN R E N ENTEHSMNT
DDODHY, FRTEADRRIEH TERFIRES
N T3 (Nurdiana et al., 2021 73.&). A EHY
U7 NzERfld, mEEREE (~1GPa) TR
A DRSS THZERRIT LD KMEHE D BT
NWBIEERIET S,

Keywords: pre-Sanbagawa metamorphism, dissolution and reprecipitation, fluid infiltration, micro pore

*Corresponding author: yoshida_ken@jamstec.go.jp

@Japan Association of Mineralogical Sciences.
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Developments of simultaneous measurements for elastic-wave velocity,
electrical resistivity, and porosity of rocks
Ikuo Katayama*, Kazumasa Tanimoto

(Department of Earth and Planetary Systems Science, Hiroshima University)

A OFIFLE 022 B TR I S b
HHUIZHEETHD Z e n, 26 OWELEE
HxEL LICHTTOENBREEZN LI
BORHRLBEMNHEE SN TWD, 7ds, Bl
ﬁ&%fi%mawﬁf%%ﬁ’ﬂmfb

W2t L, R 2R R0 O I
ﬂ@f%é%@%%oo%@tw,ﬁ%®ﬂ
R E 21T 9 2 ENTE UL, T ToORK
BENCET 2 S E 8 EMEE2HKT 5 2
EMARETH D, Fx DT N—7"TlL, i+t
A N BB |2 B R R R+ LR - 22 R
RORGHEY AT LA EFIHEALTZOT,
Z DT EN I FERERENT D,

AR, TR RIS DR RN E T E K
B A T, ARREBRIE O f KT 71 500
MPa CTH 573, M LI 200 MPa £ T& L
TV, REIZT ) PRI X - T
L RIKEDR KT 51 MPa), vV VR
> T DRFED BB D 22 B R b A R
HDHTENTE D, WM EEOWE S AT
LIZOWTIETTIZEALTEY, a0 =
AT OBEEAC T T v 7 B E OfRHT
ZFEh LT\ D (B 21X, Zaima and Katayama
2018), A ENE, - ZHEFORE Y 2T
LEEANTH LT, RS - kb
ZEBRR D RIRERIE > A 7 L& BAR LT,

FERHTORIE 1, B2 25mm ORENE AT

VU ADBRRTEA, RiiA v E—F AL
QURFIEIC L VIT o 72, 728, 5471 NaCl
Wik (0.5mol/L) Chafn X, RIPRFMITE X
I MPa TOWMEZFE/E LTz, A E—F R
T Z A P — (E4990A) 12 X 2 HIE T, 20
Hz 7>5 1| MHz & COJE Bk co T — ¥
ERY, A E—F R ENFIEN DA E W
BoolipiaBH it Lz, 728, 0.1 kHz »»
5 10 kHz F CIIEREBIRFENIZ E A E 72
SNEEHEWZ EnD, LLF T 1kHz ©
D HIRHTORE R % 7~

R AT =l LAY i =Y ORAS - Ml =
BHUIE S O#INE & IR ER L,
)+ 200 MPa TIZRKETOREL Y 17
FEEVEE R LT, 7ok, IRIER A % 1
W2 A TIRZE T, TR OMRDNE 5 72912
PO A2 BEEEK T2 2 i3 Tc&en
23, EE 150 MPa TliK&EIZ A~ HPTR
N1 MIEFEERTT 57 L (Watanabe et al.
2019), AW & FEROMER 2R3, IR
DOERFIZETTEH LN, EHEEBITK
TLTWDZ EnD, INERFOEITOZ
IXZEBROASFICER L TN D B2 B b,
A1%0T, WEMEROE E OREAT 24TV, 22RO
BHIZIT TR, 7T v I BEESERBR (7
AR NTe 8) L OBEME L RETT 5 T E
Thbd,

Key words: Elastic-wave velocity, Electrical resistivity, Porosity, Granite

*Corresponding author: katayama@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences.
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LILE mobility at each metamorphic stage recorded in the Sanbagawa

metamorphic belt: Application of Protolith Reconstruction Model

Satoshi Matsuno*, Masaoki Uno, Atsushi Okamoto, Noriyoshi Tsuchiya

Elemental transfer during prograde and retrograde metamorphism was revealed for metabasaltic
rocks of the Sanbagawa metamorphic belt. The elemental transfer was quantified by a novel

“Protolith Reconstruction Model” that estimate protolith compositions by machine-learning

algorithms trained with global basalt compositional datasets. The results indicate that prograde and

retrograde metamorphisms caused systematic depletion and enrichment in Rb, Ba, K, and Sr,

respectively. Although the elemental mobility obtained from the metabasalt is integral of prograde
and retrograde metamorphism, it can be decomposed into stage-specific element mobility by using

a petrological index for each metamorphic stage.

R, SRAEE A, IR A
HIZ BT 2L AIA BT TDORRA 2 TEE)
ZREERLTE D, 2N e InREE & L ek
LCw3% (e.g., Bebout 2007), Z# % T,
FOMZAE D) TR BB RO E =N IX, REG
EDECPHE LG ICRsNTED
(e.g., Beinlich et al. 2010) . A DMK A
T 6 I oI e IS G N D EH 23
Lo, FEHS I, A E T LY X
LG THEE I XA DR A fRE
JLE 7V (Protolith Reconstruction Model
(PRM)) %##£% L 72 (Matsuno et al. under
review), AFTETIX. I DJFEEMREIGE
TV % SN A BT D 3K A B 2 S 1
H L. ZnZhoilkld & nFESE) =z #EE
L. ZDZR51m L SRt - BIRZMEH L @
BIfR 2 Mt L 2 f R 2 59 %,

XA, =N ZE R PYE RS o1 FU
Mg @ 2 XUEH ARG TH %, XRF
& ICP-MS 7#r 615 6 N &nMEInE
Ml 7 — % 1 & L T Protolith
Reconstruction Model (PRM) %@ L 7=,
(Th, Nb, Zr, Ti) ZABGHE EAKEL T,

A DBEICERBEOEILZ T\, v 7L
TEDOILEBHE AT L2, £, BIBE
BAER ORI E LT, ARA ORI
6 ARAICEB I 2 %B2A A K (Hbl-
Act) DIREBE% Yo & LTHIE L 72,
BIBZREHZIZEAER T TR LY
¥ 7 (Yoae=0) %, Rb+Ba- K- Sr ¢ 80%
DL EDWEBFE L T SERH 5, —TF
. Rb+Ba-+K:-Sr D8I, BEBERME
FADIEEE (Yoane) EHRVGIEORBIZ > T
2o TS DFERIZ, Rb-Ba - K- Sr o %Rk
EIRAEFINC & 2 VAR & BB A RAERIC X %
fHmzERBLCw3, o1, FRINCH-S
TSRS U 72 uRDBEPL L v B3
ERNIIBONODOH 5, AL THEE I 1
ZILEBENEIX, R TORE, i - %E
BIAEFA DR TH 255, AP E D&
EHRA T — 2 CTORISETE O FERZ FH v
52T AT =Y T DILEBEIE IR
TEHLHEZIoN D,

Bebout 2007, Earth Planet. Sci. Lett.

Beinlich et al. 2007, Geochim. Cosmochim. Acta.
Matsuno et al. doi: 10.21203/rs.3.1rs-558656/v1

Keywords: Fluid-rock interaction, Protolith reconstruction, Metamorphic rock, Subduction-related metamorphism

*Corresponding author: m.s-rakugo@geo.kankyo.tohoku.ac.jp
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Temperature and pressure dependencies in elastic wave propagation
through granite in hydrothermal environments
Katsuya MIZUNO*, Nobuo HIRANO, Noriyoshi TSUCHIYA

(Graduate School of Environmental Studies, Tohoku University)

dbe =L
1. 55

MR AR O L R EER 5 2 5
TEDBHSNT WS, TE CHEimGE TR
KERBE T IC BT 2 50 otk 2 M€ L 7-
HZEHE 7 v, ARRFZE TR, BUKBREI T ©FE
foed o O B 38 % SR PR bR CHlIE L L BUKEBR
Bcoftiaic s 38 o ikt o
R - FE IR I oW CET L 72,

2 FEhE

X 11 EEREEE O 2R 3, BUKERIR %
BRI 2MERRNTRICIE 2 KAoRT v L
2B OEFHENIEALTEY ., NS THA
Akl ety EEERIC LY — D RIR - 25
HAEEIES 2L CEEEL R L T
PR & AR X 2 2, GEHC IZREHTE A % (3
AL 7=,

Heater | |

64 mm

Reaction chamber

X 1 5Hp Rz I E 25

3T
Hon-EEAZR 2 1T, BiRick 31
BIERFREL CE 0, T-RELEETH 5,
J A X DB Ci g o BE R 2 M T
ERDP oD IHEBFEML T/ e —
7 DT NAt AR Vp FIEE A EHR X L
PORXRRXEH T Vp 2HETET 2,
A
B L/Vp +At  L+AtV,

!

Ve

4AER - B

M 3 ICAREEB TR O b AD AVp %
Zhang et al. (2018)IC F & 8 & T\ B HZkIR
RECHIE I N AERMAED AVp & & DITRT,
HIREECIRERIC R 2 Vp DA K
% {72 27 CL AW C I3 mimaEIE T A il
DL LANILS o TW3, ZNIEFRIEDE
NEMOFETH L LEZOLNS, JENPE
ODOVpIHELREZ ZFENE LTEZLN
2 0IxOFE, EEFDb DD VpZEL, @
{eifRig o 2k, QBN O L 72 2 2o
PHEZR L TH 5,
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Zhang et al. (2018) : Porosity and wave velocity
evolution of granite after high- temperature treatment:
a review; Environmental Earth Sci. 77:35

Keywords : Elastic wave, Vp, Granite, Supercritical water, seismic tomography
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Coupled model of TL decay kinetics and heat conduction model of

thermoluminescence of feldspar
Takahiro SATO*, Nobuo HIRANO, Noriyoshi Tsuchiya

(Graduate School of Environmental Studies, Tohoku University)

de =
1. =

KRG I RA RS EIC X 2 HBEER &
DOFFEIC T T, RN R BFHEE D720 D
ETNMICOWTHET 2T - 72,

2. EFtoFEM

BN T AR A i P I U RS AST L C

BIBPMELTCLF Iy 7E3NB L TER
L7z A F =23, BVllic ko Thte L C
BMHEINIZHRKRTH L. AECEL TR EDH
YIOBRFENITERD 7 v 7 X B Fedh
#2(Grow Curve, YU T GOPBEHL TS

TL ¥ % 13 Randoll-Wilkins & & 2
(Randoll and Wilkins, 1945)icfit5 & L, &
DETNVNEFEBTHONDE NT A=K
#al 7= Kitis & X %€ 7 (Kitis et al.,
1998) % L < TL ¥tz 3+ X% &
EL7-.

3. TL ORI EFEER & FLihft o5 fiF

AEHIEERGNER 7~ 2 4 FHoIE
RAzHWE, 2z 90, 125, 150°CoiE
FEC 24, 168, 672, 1512, 3360 KFfEMMEL L,
T L7232 MIE L€ GC 2 L 7=,

Kitis bic Xk 3 EFAZHWT, WERTD
EFEEADGC# 62t L7-(K1). 2hn
ZRAT, MBI X o THE S ® 2B
GCd4H r‘ﬁﬁbf’

10

TL Intensity [mV/mg]

350 400 450 500 550 600 650
Temperature (K)

X1 IERARFELD v — 7 il

4, BAFENBEDOHA T 4 7 A L EEE
T DETIVTIE, BFLIERE O AR
& BMmE R A K & 72 PR
KD XSk s, FHFEHEE EEECEK
IR, BIE EEREMEC X 3 BN DWEE
2 RE T 3 XIGDR)GEE R CReb L 72
(K 2). %BEIFIHRED 72 ) OEFELERE
AR E ) O M EEME 2 HH L CE
e L, MoK e LTk L7z, 2ozt
6ot —7ZLicigibl, ZhZE By

B & R X T,
1
1 \@D Tn-1
Iy, =| (n—=1) k(T) 4t + ( )
ITLi—l
+ Iy, x AD X At 6))

E,
k(T) = Agexp (— ﬁ)
It TU RO 8E (t=t), Kk RUGEETEE, n:
SOGKREL, Iey: MBED 7= VIR, AD : MM E,
Eo: WMLz AN F—, Ao SHERT

90°C

2 FEIRIMBR AR & 2 RIED
FIEERD 7 4 v F 4 v 7 Df|(Peak 4)
5. HE

S - WEIRE 2 i D K\ Peak 1 T 21°C
ER Y, EE OB THAHNITBEF o v
¥F—EET 2 L0, K CHITL 7~
ETFNICHEMERE D EEZONS.

Keywords: Thermoluminescence, Grow Curve, Geothermal Exploration, Heat Conduction
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