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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

@Japan Association of Mineralogical Sciences.
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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

E-mail address : mizuno@ geo kankyo.tohoku.ac.jp

@Japan Association of Mineralogical Sciences.
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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
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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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